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Twenty—six Days on a German
Submarine.

By M. J.
OUBTLESS there have

been many unpleasant
sensations at sea during
the last four years; to a
merchant service sailor
there are few, if any, more unpleasant
than the crash of a torpedo and the
sickening lurch of his stricken ship.

It was the sound of such an explosion
that woke me violently on the morning
of May 2nd, 1918.

It was an experience to which I had
already become accustomed—the dull
thud of the explosion, the lurch of the
halted vessel, the smell of burnt powder,
the slow rolling of a helpless ship, in
the first agony of her struggle with the
all claiming sea.

I rushed from my sleeping cabin
towards the Wireless Room, over sloping
decks where the grey smoke clouds
wreathed like a fog, only to find my
apparatus hopelessly beyond repair.

I reported to the bridge, sunk all
papers relative to the private working
of the ship and then, since nothing else

MeGrath.

could be done, prepared to take my place
in the boats. My junior had already
gone and with the pilot and the skipper
I left the ship.

The vessel had heeled over to star-
board and it was almost possible to walk
down the port side to the boats, one of
which, almost crowded with men, lay
off at a distance of about ten feet from
the side. We managed to get into this
boat, the painter was cut and we pushed
off. I was crouched down in the bows
and had a chance of watching the men
around me. One or two of the Engine
Room hands were badly scalded, nearly
all were soaked with water, and every
face bore a tense, strained expression, the
look of one who waits with misgiving
for destiny to unfold itself.

Expressions swiftly changed, in some .
cases to looks of horror, in others of
despair, indifference or anger, as the
submarine coming to the surface about
half a mile away, opened fire on the
sinking ship.

After a few rounds had been fired the

. b1
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magazine blew up and the vessel took
hre. It was a picture never likely to
be forgotten by those who watched; two
small boats crowded with drenched, half-
wakened, half-frightened men tossing on
a dull grey sea; the long dark body of
the submarine with her two guns
flashing, and in the near background,
tramed in fire, the black hull of our
ship, slowly sinking, looking like some
animate thing which struggled for life
in the grip of the sea.

In the silence that followed the hiss
and crackle as the burning topmasts sunk
beneath the water we turned and saw
to our dismay that the U-Boat was
heading in our direction, bearing down
on us at a rapid rate,

She came through the waters with
what seemed to us astonishing rapidity,
the sea foaming and seething around her
as she cut the water like a knife, the

Wireless Masts in Position.
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frame of her conning tower looking
more like an armoured motor car than
anything else in the world. I did not
realise how well [ was to become
acquainted with that conning tower in
the near future.

As she drew nearer we could dis-
tinguish the figures of the men upon her
decks, the crews at their guns, and the
ofhicers on the tower-head, and I noticed
with no great solace to my peace of
mind about a dozen men covering us
with rifles. They signed to us to lower
our saill which we immediately did and
with a swift turn the U-Boat laid us
neatly alongside her.

Her crew were dressed in high boots
and coats of what seemed to be rubber
and at first sight it was dificult to dis-
tinguish between officers and men, the
only difference, in fact, being in the caps,
the men wearing the peculiar-shaped flat

UNIVERSITY GF MICHIGAN
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caps of the German sailor, and the As I marched aft under the gentle
officers the peaked cap and gold crest of guidance of a genial gentleman with a
the ** Kaiserliche Marine.” large magazine revolver, past rows of

An officer, naturally enough speaking faces which to my distorted faru‘:}r seemed
in perfect English, called for the captain; to be lit up with diabolical grins, my
slowly but without any change of feelings were those of one who is going
expression the skipper, a man of some through a nightmare of a particularly
sixty years of age climbed aboard. The vivid and frightful nature, and through it
second call came for the * chief wire- all ran a vague, quite impersonal wonder
less man,” and in a sort of daze, I also as to the manner in which I was to be
clambered on to her wave-washed decks. killed. I was marched into the after
Eventually one of our gunners joined us, chamber, where seated on a torpedo I
we were hustled below, the hatches was the subject of general and not un-
banged down and we heard the swish of kindly attention from different members
the water as we got under weigh. of the crew.

I find it a matter of great difficulty During twenty-six nights, when it
correctly to describe my feelings at this was possible to sleep, I slept on a mattress
particular period on first coming aboard ot sorts on that torpedo. I took my food
the U86, on it, sat on it, lay and dreamt on it,

We were taken to a small cabin amid-  got up and sat down again on it, and then
ships, questioned, searched and marched started the whole programme over again.
away. Experiences on board were many and
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varied. One might say that life on a
submarine is crowded with innumerable
happy little events which pass the hours
which otherwise might become mono-
tonous, It was hard to be down there
a prisoner among the dirt and filth,
sometimes not hearing a word of English
for days. It was hard to be there with
a beard getting longer and longer every
day and the grime on your clothes and
your body becoming thicker and thicker
daily with never a wash or a shave.
But you never got the chance to be
miserable for long. An English or
American destroyer would come along
and drop depth charges on you for an
hour or so, or a flock of aircraft, travel-
ling at lightning speed would suddenly
appear from nowhere and swoop down
upon you and then a general scatter
certainly took place.

No, I must admit that one of the in-
estimable advantages of submarine life 15
that one does not have much time to
brood.

There was, however, an occasion
which I shall always remember when
during 5o hours we lay at the bottom,
while above us the destroyers and chasers
passed incessantly each one dropping its
quota of good wishes and departing.
Towards midnight of the second night,
only one electric light was left burning
in the whole ship; so low had the accu-
mulators become that only this one light
could be spared to see by. Most of the
crew were clustered around this light, it
was the least gloomy part of the vessel,
waiting with varying expressions for
either the enemy above to go away, or
for Death to come down, on the swift
wings of a bomb, down to the very sea
bottom to claim his own.

Later the bombardment lifted and in
slow jerks we raised ourselves through
the sea, to the accompaniment of sixty
throbbing hearts that doubted and hoped
alternately, as the submarine stopped,

then once again started with ever in-
creasing effort in her climb up through
the water to the surface above and to
Life.

Still it 15 really useless attempting to
describe the innumerable occasions on
which we were either hunted or hunting.
What is the good of speaking about one’s
feelings at the times when, at the sight-
ing of any of our aircraft, we made that
sickening swoop down through the very
heart of the sea, when the air grew hot
and heavy and the terrific pressure beat
against the ear drums and the eyes
seemed to be on the point of bursting
from their sockets.

To talk of one’s impressions, the rattle
of the mine chains, of the whizz of the
depth charges from your own destroyers,
of the moan of the decoy ships’ shells is
certainly a difficult matter, but there is
another side which is harder still to speak
of. I refer to the times when in a silence-
stricken ship, amongst men who stood
immovable at their posts at the tubes,
you crouched listening for the sudden
spat-out word of command and during
the eternal seconds that followed while
the torpedo sped on its way and you
waited for the splitting crash of the
explosion, you muttered a sort of prayer
that the torpedo might miss the ship
that was sailing so bravely through the
dark night, that the lives of the men
who were sleeping unconscious of harm
might be spared.

Yes, the life was hard, the conditions
bad, the food vile, the danger and misery
incessant, but worst of all was the reali-
zation of your captivity almost in sight
of your own home,

God, it was terrible to see the sun
rise day after day over the English coast,
sometimes to watch it sink below the
purple line where the Irish hills meet
the sky, to watch the gulls swoop and
circle over a sun-kissed sea and to think
that you might never see the English
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coast, never again look on the Irish hills
or watch the gulls at play, but that possi-
bly all that waited for youw was Death—
Death in a thousand terrible forms and
at the best, maybe, a quick end and an
iron tombon the slime of the ocean’s bed.

So the days went on untl at last the
day came when we steamed up the Kiel
Canal, that Canal where the ships of the
English Navy were to follow in so few
months, and finally laid up alongside the
(German depot ;’JHP in the harbour at
Emden. :

I do not propose to take the reader
further with our German tour or to paint
any pictures of that plague spot, Bran-
denbiirg Camp, but will leave him here,
having carried out, I hope, in some little
degree my original intention of trying to
give some idea of the experience of a
merchant service man taken prisoner by

a U-boat.

U.117 with her formidable gun.
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_]us: a few more words in conclusion.
It is apparently a general illusion that
all German submarine men are mur-
derers and barbarians. I consider it my
duty to state that after my experience
of them I cannot speak too highly of
the German Navy men, with, of course,
certain  exceptions. The German
military element 1 found exactly the
reverse. Another point, with reference
to the people at home who have not yet
realised the work done by the Merchant
Service during the war, let me offer one
suggestion. When you compare the
respective merits of the Navy and the
Merchant Service, don’t forget to give
due consideration to all points and then
when you have thought it all over, just
tack this on to the end, namely, that the
man who hunts has got a better job than
the man who is hunted.

Believe me, I have found it out.
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Personalities 1n the Wireless World

" HIS month we introduce our readers to Mr, Greenleaf Whirttier

Pickard, whose name is_familiar to all who have followed the

development of wireless receiving apparatus.  Born in 1877 at

Portland, Maine, Mr. Pickard received his early education at

Westbrook Seminary and the Lawrence Scientific School, passing

thence to Harvard and to the Massachusetts Institute of Tech-

nology. At the age of 22 he began “ radio ” work at Blue Hill Observatory,

Milton, Mass., where under a grant from the Smithsonian Institution he

engaged in an mvﬁtlgannn of long aerials for wireless telegraphy. In 1901

he associated with Mr. Harry Shoemaker in one of the early American

Radio Companies and in 1902 joined the engineering staff of the American

Telephone and Telegraph Company. Mr. Pickard remained with that firm

until 1906, having developed meanwhile a system of radio-telephony. Since

1906 he has been consulting engineer to the Wireless Bpeciality Apparatus
Company.

Besides having practised as a patent expert Mr. Pickard is an inventor
and has taken out some hundred patents in the United States and other
countries. In the course of extensive researches on crystal detectors he
discovered the rectifying properties of a silicon-copper contact, and the popular
Perikon detector.

In 1909 he conducted some quantitative experiments on the subject of
the effects of light and darkness on wireless transmission. Using a zincite-
bornite contact as detector he measured during day and night the relative
intensity of signals received from the Marconi station at Glace Bay. These
values, obtained by the means of a telephone with a variable shunt, he plotted
against time and the resultant curve showed that with the particular apparatus
employed the ratio of the current in the telephone about midnight to that
during daytime was approximately 30 : 1. The same curve strikingly
confirms Mr. Marconi’ statements concerning the unfavourable effect of dawn
on wireless signalling, for the relative intensity of the signals dropped from
6 to 2 between 3.40 a.m. and 4 a.m., rising rapidly to 6 again at about 5.15 a.m.

Mr. Pickard is a Fellow of the American Institute of Electrical Engineers
and 2 member of the American Chemical Society, the Society of Chemical
Industry and the Institute of Radio Engineers, being elected the President of
the last for the vear 1913.  Perhaps the most interesting fact about this
gentleman, from the point of view of the literary world, is that he is a grand-
nephew of the poet Whittier. Is there any connection, we wonder, between
this and the fact that he has made his home in Massachusetts, the acknowledged
nursery of literary culture in the United States?
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HE achievements of wire-

less telegraphy during the

war have been many and

great, and amongst them

must be reckoned the part
it played in bringing the Zeppelins to a
tiery end, and destroying the high hopes
built upon them by the Germans. The
first step in combating this menace was
the accurate location of approaching
Zeppelins, and, as they were bound to
make large use of wireless telegraphy for
their own navigation, it was obvious that
direction-finding stations on a wide hase
could supply the necessary information,
No sooner, however, were the requisite
stations erected than a subsidiary problem
presented itself, namely, how to set out
on the map the various directions found,
$0 as to give an accurate intersection,
without loss of time in calculating the
geat-circle course taken by the wireless
WAVES,

I had the good fortune of discussing
this matter with my able friend, Captain
P. J. Edmunds, and we agreed that it
was essential that the map should be
orthodromic, that is to say that all great-
circle courses should be straight lines,
and desirable that it should be azimuthal,
that is to say that all directions from a
point as near as possible to all the
stations should be true. We saw that
these conditions would be fulfilled by a
projection from the centre of the earth
upon a plane tangential at the selected
point, and he therefore had this projec-
tion drawn by the Royal Geographical
Society, and thus the first wireless map
was born. In this map a protractor,
which differed only slightly from true
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Wireless Maps.

By J. St. Vincent Pletts.
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angles, was drawn around each direction-
hinding station, so that it was only neces-

sary to draw itmlghl lines for the direc-
tions found by each station to get an
intersection giving the true position of
the sending station. As the map con-
tains much other information which is
still secret I cannot reproduce it here,
but I hope that, when the time comes,
Captain Edmunds will publish it, to-
gether with the mechanical adjunces he
used for minimising the labour of plot-
ting the readings.

some months later the Admiralty, in
spite of their earlier scepticism, printed
this map and called it a Gnomonic Chart
of the North Sea. About a vear later a_
triend of mine, who had been engaged
on similar work in France, was home on
leave and called to tell me that he had
met a Professor of Cartography who had
informed him that we ought to be using
the zenithal instead of the gnomonic
projection. I again discussed the matter
with Captain Edmunds, and, though
neither of us knew what either zenithal
or gnomonic meant, we both did know
that the projection in use was the right
one for the purpose.

For my part I could not let the matter
rest there, and determined to find out
what a point vertically overhead, as well
as what the style of a sun-dial, could
possibly have to do with a map projec-
tion. The result of this determination
was to plunge me immediately into the
most awful morass of confused and in-
accurate terminology which I have ever
found in connection with any scientihe
subject. I found, for example, that
zenithal was used as a synonym of azi-
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muthal, not because it meant anything,
hut because, forsooth, the latter word is
a lietle difficult to pronounce at first; and
that gnomonic was used for orthodromic
because there is a B in both—at any rate
] have not been able to discover a better
reason. ['hus our azimutha! ortho-
dromic map was actually, in the Pro-
fessor’s own language, a zenithal gno-
monic projection, This confusion was
no doubt partly due to the fact that up
to this time, as far as I have been able
to ascertain, this projection had only
been drawn with the plane tangential
vither at the equator or at one of
the poles, which, of course, would not
be azimuthal for the North Sea. Quite
recently, however, Dr. Eccles has pub-
lished® an orthodromic map which is
azimuthal with respect to Greenwich,
and it is indeed largely at his suggestion
that I am now publishing this brief
account of some of the work [ have done
«n the subject,

The hrst thing to notice about what
are generally called * ~map projections ™
is that they are not maps and are very
seldom pm]t{tmm and that the excellent
name ** graticule ” has therefore heen
given to the mesh of lines of latitude and
longitude upon which a map is drawn,
Now it seems to me that the construc
tion of graticules has hitherto been
approached from three different points of
view. First, they have been regarded a
purely geometrical projections of the
sphere upon a plane. Second, they have
been approached from the point of view
of the draughtsman, whose principal
concern is to get a graticule which he
can draw with ruler and com
Third, they have been constructed for
the benefit of the user, and therefore
exhibit some special property  These
considerations, or combinations of them,

* Maps for Radiotelegraphy and Aeronautics,
by W. H. Eccles, published in The Year
Book of Wireless Telegraphy and Telephony,
1914,

MAPS

seem to have given rise to all, or nearly
all, the existing graticules, and though [
have, by adopting a new or wider point
of view, succeeded in producing a num-
ber of new graticules, I only propose
now to deal with those which exhibit
some special property of value to the
user, as he seems to me to have been
somewhat neglected. Perhaps some day
I shall find time to treat the whole sub-
ject more fully.

The useful properties of graticules
may be divided into two broad classes
according to whether they are properties
of the whole area or only properties
with respect to a point. The pro-
pertiecs of the whole area are loxo-
dromism, orthodromism, orthomorphism
and orthoagrism.  Loxodromism, or
the property which makes all true
compass courses straight lines, is only
prﬁesacd by Mercator’s Chart, or a
projection or skew thereof, so that the
graticule is completely determined.
Orthodromism, or the property which
makes all great circles straight lines, is
only possessed by a projection from the
centre of the sphere, or a projection or
skew thereof, and requires, as we have
seen, the selection of the tangent point
to completely determine the graticule.
Orthomorphism, or the property which
gives correct local shapes and implies an
orthogonal graticule, may be possessed
by many different types of graticule, and
i by itself indeterminate. The projec-
tion of the sphere from the point at the
opposite end of the diameter which
passes through the tangent point, gener-
ally called the stereographic projection,
and Mercator's Chart, which is not a pro-
jection, are both ﬂrthnmurphl-:: graticules,
Orthoagrism, or the property which
gives correct areas, is also quite indeter-
minate by Itﬁtlf and, unlike ortho-
mnrphlsm it is unspmlt by orthogonal
projection or skewing.  Orthoagric
graticules are usually called equal-area,
but I prefer to give them a name analo-
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gous to those of the other properties of
the whole area,

Mercator’s Chart is well known and
largely used by mariners, but I do not
think anything like full use is made of
orthodromic charts. The calculation of
great circle courses is not a very simple
matter, whereas it is easy, whenever a
position is determined, to draw a straight
line between it and the destination on
the orthodromic chart, and to plot this
line back on to Mercator’s Chart, from
which the varying compass bearings can
be directly taken. Orthomorphism and
orthoagrism are of no interest from the
point of view of wireless, so [ will pass
on at once to those properties which are
of special interest.

"T'he properties with respect to a point
are (@) true distances to or from a point,
which is generally called equidistant, but
which, in spite of the present use of the
word, [ am going to call zenithal,
(#) true directions from a point, which is
called azimuthal, and (¢) true directions
to a point, which is called retro-
azimuthal. None of these completely
determine the graticule, and all can
therefore be combined with other in-
determinate properties, while all projec-
tions are of course already azimuthal for
the tangent point. From which it
follows that the azimuthal orthomorphic
graticule is identical with the stereo-
graphic projection already mentioned, so
that the same map is reached through two
entirely different channels. With regard
o my use of the word zenithal, it has
the advantages of being of similar ongin
to the word azimuthal, and of already
having an analogous meaning in astro-
nomy, where the zenithal distance of a
star 15 the complement of its altitude, so
that it seems to be the natural word for
the purpose, while no apology is necessary
for abandoning the misuse of the word
equidistant. As far as T am aware the
only retroazimuthal map hitherto drawn
has straight parallel meridians, and was
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drawn by the Egyptian Government
Survey to show the faithful, wherever
they might be, the direction of Mecca.
But it is the graticules determined by the
inter-combinations of these three pro-
perties with respect to a point which
produce what may be properly called
wireless maps.

A symbolical classiication of these
three propertics with respect to a polnt
and all their inter-combinations is given
in Fig. 1, where the double circle
indicates that the graticule is com-
pletely determined by the selection of
the points. Thus we arrive at six types
of wireless maps, viz.

1. The zl:nithal-a:-:imutha] graticule,
which gives true distances and directions
from a selected point, and which 5, I
believe, the only one of the six which
has hitherto been drawn, or even con-
templated. Such a map would be useful
for a hixed station doing long distance
reception from all directions. It would
of course be possible to draw a graticule
which gave true distances from one point
and true directions from another point,
but there does not appear to be any
use for it.

2. The zenithal-retroazimuthal gra-
ticule, which gives true distances and
directions to a selected point, and which
would be of great use if it were possible
to determine distances as accurately as
directions by wireless telegraphy, for it
wotuld enable a ship or an aeroplane to
plot its position direct from the readings
obraified from a single station, In Fig. 2
[ have drawn such a graticule for the
whale warld with respect to Clifden. In
order to prevent overlapping and to get
it all in the right way round, I have
reversed the portions outside the poles
(which are represented by semi-circles),
and therefore the directions, which are
given clockwise in dcgrer-; from the
north, have to be taken from the upper
reversed half of the peripheral protractor
for these portions of the map, and it is
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Fig. 1.

best to turn the map upside down when
referring to them. It is an interesting
fact, brought out very clearly by this
map, that Clifden 15 not between 2,500
and g,goo miles (ie., the distances of
the poles) east or west, nor of course
south, of any place in the world. A
practical zenithal-retroazimuthal chart
for the purpose of navigation in the
Atlantic would of course consist of only
the central portion of this map on a much
larger scale. Again it would be possible,
but of no use, to draw a graticule which
gave true distances to one point and true
directions to another point.

3. The bi-zenithal graticule, which
gives true distances from two selected
points, and which would be of grear
value if distances could be determined
more accurately, as it would enable the

71

position of a moving station to be deter-
mined by readings obtained either at or
from two fixed stations.

4. The azimuthal-retroazimuthal gra-
ticule, which gives true directions from
one and to another selected point, and
which does not appear to be of any
special value.

§. The bi-azimuthal graticule, which
gives true directions from two selected
points, and which would be of great
value for the purpose of determining the
position of moving stations from two
tixed direction-finding stations, for the
intersection of straight lines drawn
at their true angles gives the posi-
tion.

6. The bi-retroazimuthal graticule,
which gives true directions to two
selected points, and which is, in the

Original from
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present state of development of wireless
telegraphy, the most valuable for the
purpose of navigation. In Fig. 3 I have
drawn such a map for a part of the
Atlantic with respect to Clifden and
Glace Bay. A ship with direction-
finding apparatus has only to draw
straight lines at their true angles through
these two stations, which are provided
with protractors for the purpose, to
determine its position by their intersec-
tion. Then, as already explained, the
position can be put on to an orthodromic
chart and joined by a straight line to the
destination, and this straight line can be

1819
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plotted on Mercator’s Chart to give the
course, without any calculation at all,
and with very little loss of time. The
area in the vicinity of the grear circle
joining the selected points cannot be
shown on this graticule, but it would be
of little use if it could be shown, for
accurate intersections cannot be obtained
with such obtuse angles,

This exhausts the six inter-combina-
tions of the three properties with respect
to a point, but arising out of the zenithal
property are any number of indirect
zenithal properties which can take its
place in any of these combinations. For
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example, the distances measured on the
map from the selected point, instead of
being proportional to the true distances
measured on the sphere, may be propor-
tional to the readings of any instrument
bv which the distances can be deter-
mined, or to the power required at the
transmitting station to produce waves of
a certain amplitude at those distances,
or to any property which varies with the
distance, such as the height of the inter-
vening mountain due to the curvature of
the earth,

Similarly the azimuthal properties
may be replaced by any property which
varies with the direction, the most
obvious being the magnetic instead of
the true directions, though such grati-
cules could only be of use for a short
time. It would even be possible to repre-
sent distances by angles and directions
by lengths, and, though this would make
it possible to represent directions to and
from the same point on one map, it is
doubtful if such graticules would ever
be of anv use,
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A BRIEF TECHNICAL DES-
CRIPTION OF THE NEW
SAN DIEGO, PEARL HARBOR,
and CAVITE HIGH POWER
NAVAL RADIO STATIONS
By Leonard F. Fuller (Chief Electrical
Engineer, Federal Telegraph Company).
Proceeding of the Institute of Radio
Engineers.

S mentioned in Capt. Bullard’s
article, 11,000-volt, 3-phase,
bo-cycle power will be
delivered to the new San
Diego high power radio

station. The power equipment is being
manufactured by the General Electric
Company and will consist of the usual
oil switches, switchboards, and motor-
generators used in power work.

The motor-generators, which are in
duplicate, will be 2-unit 4-bearing sets,
consisting of 300 horse-power, 1,200
revolutions per minute, 2 zun-vnlt,

3-phase, 60-cycle, squlrml cage in-
duction motors, direct connected to
200-kilowatt, 1,200 revolutions per

minute, gju-mlt, compound wound,
direct current generator with 2-kilowatt,
125-volt, over-hung exciters,

The temperature rises of the motors
will be 40°C. for continuous full load
operation and not over §5°C. for a con-
tinuous series of duty cycles of 1.§ hours
on and 1 hour off at 125 per
cent. of Joad.

The generator temperature rises will
be 40°C. for continuous full load opera-
tion and not over §5°C. for a continuous
series of duty cycles of 1.5 hours on
and 1 hour off at 250 kilowatt output.
The sets as a whole can withstand a
100 per cent. overload for short periods.

Duplicate  14-kilowart, r125-volr,
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direct current, motor-generators with a
complete set of spare parts will be in-
stalled also, for furnishing power for
plant auxiliaries.

The Federal-Poulsen arc converter
will be of the oil-immersed water-cooled
type capable of furnishing 150 amperes
radiation continuously, and 170 amperes
for periods of 1.5 hours on and 1.5 hours
off. The temperature rises will be 40°C,
and 50°C. respectively for all current-
carrying or electrical parts,

At Pearl Harbor, power will be
supplied, as Captain Bullard states, at
2,200 volts, 3-phase, 60 cycles. This
pIant is similar to that at San Diego but
of higher power. The large motor
generators are provided in duplicate with
a complete set of spare parts including
spare armatures. They are 2-unit,
4-bearing sets, manufactured by the
General Electric Company, consisting
of 750 horse-power, goo revolutions per
minute, 2,200-volt, 3-phase, 6o-cycle,
wound rotor, induction motors, direct
connected to 500 kilowatt, goo revolu-
tions per minute, 1,430-volt, compound
wound, direct current generators with
3-kilowatt, 125-volt compound wound,
over-hung exciters.

The temperature rises of both motors
and generators will be 50°C. on a con-
tinuous series of duty cycles of 2 hours
on and 1 hour off. High voltage direct
current  switchboards and control
apparatus of a type used in electric rail-
way work will be provided.

The Federal-Poulsen arc converter
will be of the oill-immersed, water-
cooled type, capable of furnishing
200 amperes radiation continuously and
250 amperes for periods of 1.5 hours on
and 1.5 hours off with temperature rises
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of 40°C. and §0°C. as specified for
San Diego

On account of the oil immersion and
water cooling of all coils and arc con-
verter windings, this type of apparatus
is extremely rugged and reliable. The
arc transforms or converts the 1,500-volt
direct current power into radio fre-
quency energy without the use of
rotating parts or radio frequency mag-
netic circults,

The antenna loading coil will be of
litzendraht cable supported entirely by
porcelain. This cable will be 1.75 in.
(4-45 cm.) in diameter, and the loading
coil diameter will be 14 feet (4.26 m.).

The wave changer will be of the
rotary type capable of throwing the
plant on to any one of five wavelengths
when operating at full power. This
feature holds for San Diego and Cavite
as well as Pearl Harbor and in all three
the usual antenna grounding switches,
transfer switches, etc., will be provided.

The generating equipment at Cavite
will be identical with that at Pearl
Harbor except that the power supply
will he 220-volt direct current and no
over-hung exciter will be used. The
soo-kilowatt, 1,500-volt generator ex-
ciation will be supplied from the
220-volt direct current buses. At both
Pearl Harbor and Cavite, special insula-
tion and fittings for tropical conditions
will be provided.

The arcs at Pearl Harbor and Cavite
radio set at Cavite will be in every way
identical with that at Pearl Harbor.

The arcs at Pearl Harbor and Cavite
will be approximately g ft. 2.5 in,
(2.81 m.) by 7 ft. 4 in. (2.23 m.) wide
by 12 ft. (3.66 m.) long and will
each weigh approximately 60 rtons
( 54,000 kg.) under operating conditions.
The San Diego arc is somewhat smaller
and will weigh 21 tons (19,000 kg.)
under operating conditions. The larger
arcs will present an outside appearance

very similar to certain types of vertical
shaft hydro-electric generators.

“UBER ROHRENSENDER." By
A. Meisaner. Elektrotechnische Zeitl-
schrift.  13.2.19, p. 65.

N the introductory part, the author

expresses the opinion that the

development of the transmitting

valve has definitely settled the

question of damped versus un-
damped oscillations, in favour of
the latter. 'This is justified by the
simplicity of the apparatus, the absolure
constancy of wavelength and the wide
range of waves which can be obtained,
Indeed, it is a well-known fact that a
valve can be made to generate oscilla-
tions of frequencies ranging from a few
hundred millions (wavelength abour one
metre) down to a few thousands or even
hundreds.

In view of these qualities, the valve,
besides its use for wireless transmission,
forms also an ideal source for measur-
INg purposes.

The author next sketches the history
of development of the generating valve,
in so far as the Telefunken Company
is concerned. The first attempts of this
Company to use the valve as a generator
date back to March, 1913. Originally
a Lieben tube (with a low vacuum and
specially prepared cathode) was em-
ployed. At 400 volts in the anode circuit
an energy of 10-12 watts could be
generated. 'With this tube, telephonic
communication was established between
Berlin and Nauen on 21.6.1913. A
view of the apparatus is shown on Fig. 1.
In practice, however, the type of the
low-vacuum tube had very soon to be

. abandoned in so far as transmission was
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concerned, owing to its very short life,
even at the low amount of energy men-
tioned above,

On the other hand, for heterodvne
reception (the idea of which was ex-
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pressed by Fessenden a very long time
ago), the apparatus proved to be quite
satisfactory, as the energy required for
this purpose 15 very small,

These hrst experiments with the
lieben tube showed that in order to

| ST

obtain a transmitting valve with a con-
siderable output, high vacuum had to be
employed.  As the T'elefunken Com-
pany depended on other firms for the
evacuation of their tubes, the experi-
mental stage took a comparatively long
time. Only after the installation of
their own evacuation-plant had been
finished (Mavy, 1914), quicker progress
could be made, and in the beginning of
1915 the hrst practical valve trans-
mitter (10 watts, Boo volts) was
completed.

At this time, Langmuir’s patents for
the Kenotron and Pliotron reached
(zermany and were put at the disposal

of the Telefunken Companv.  Lang-
muir's methods were adopted, and afrer
overcoming certain constructional difh-
culties in cornection with the grid and
filament, a tukr was constructed which

could generate about 1 k.w. F:'g. 2
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shows a generator for 200 watts. The
anode 15 made of tantalum, and the
V-shaped filament is attached at the top.

T'he advent of the improved construc-
tion has made it possible to emplov
several valves in parallel as well as to
simplify the connection in the transmit-
ting circuits.

A further difhiculty has been met with

UNIVERSITY OF MICHIGAN
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ir. the design of an adequate H.'T. source
for the anode circuit, as H.T.D.C.
machines were found unsatsfactory
After several tests, an A.C. source with
a special type of rectifier designed by
the Akkumulatoren-Fabrik A.G. was
adopted.

The author states that with this
arrangement the A.C. from a s00-cycle
machine can be converted into a D.C.
with a loss of 4 per cent. only, This
tvpe of rectiher is employed ﬂnhr for
small amounts of energy, while for
larger amounts the mercury rectifiers of
the A.E.G. have been found more suit-
able, The very small energy {Lll:i watts )
which could be obtained from the trans-
mitter built in 191§ was the reason why
valves were introduced into the German
military stations, only very late, in the
spring of 1917, anr.l even then nnh for
heterodyne recepion.  The use of
valve transmitters and of receiving
arrangements involving the reaction
principle was commenced still later—a
short time before the Armistice,

Fig. 1.

I"he author next proceeds to give an
account of the phenomena which take
place in the circuits of a generating
valve. Without entering inte a dis-
cussion of the numerous arrangements
of the circuits (such a discussion will
be given by the author’s colleague—Dr.
Vos) the author limits himself to the
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Fig. 4.
study of the characteristic circuits shown
ir Fig. 3.

Experiments show that whatever the
arrangement, there is always a cerfain
coupling between the grid and plate cir-
cuits which gives the best results, and
that the phase relations between the
various currents and voltage is such as
shown in Fig. 4.

[ Pt

Fig. 5.

From the static characteristic of a
valve (see Fig. 51 it 15 clear that if the
grid voltage varies between sufficiently
small limits, the law of variation will he
exactly reprnducml in the anode circuit,
sn that, for instance, if the voltage :'m-
pressed on the grid follows a sine law,

Fig. 6.
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the current in the anode circuit will be
given by the graph of Fig. 6, where the
curve 1s a sine function of the time.
If, however, the grid voltage varies be-
tween wide limits, the graph of the
anode current will be represented by
Fig. 7. "This latter case is the one which
occurs In a generating valve and has,
therefore, to be specially investigated.

It 1s evident, that during the interval
7", (Fig. 7) when current flows through
the valve, we must have :

E=Vy +V, (1)
(for the notation see Fig. 3

Now, since L belongs to circuit 11 in
which a sinusoidal current is flowing,
¥V must also be sinusoidal.  There-
fore bv measuring directly the effective
value of ¥, we can calculate its value
at any moment and determine bv means

|
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Fig. 8.
of equation (1) the momentary values of
Va. This is done graphically on
Fig. 8 for a case when £=440 vol. and
Vi eff=232 v,
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i

Again, since V ,is induced by cir-
cuit 11, it must also be sinusoidal, and
its value at any moment can be deter-
mined from its effecuve value, which
can be found by direct measurement.
For the case under consideration
V, eff=72.5 v., and the graph is shown
on Fig. g. Let us now draw the static
characteristics of our valve at different
anode voltages as shown on Fig. 10,

By taking at any moment the value
of the grid voltage (from Fig. g) as the
abscissa on Fig. 10, we can find the value
of the anode current at that moment.
For this purpose we have only to con-
struct the ordinate corresponding to our
ahscissa, remembering at the same time
that out of the several curves given on
the figure that has to be chosen which
corresponds to the value of Ty (as
determined from Fig. 8) at the con-
sidered moment. By this method we
can easily find, for instance, that at the
moment when the grid voltage is
102 volts, the anode current will be
121 milliamps.

il
e
=t
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Fig. 1o,
[ To be concluded.)

UNIV E.F:'.SI TY OF MICHIGAN



e e R LR A AT T R

sHUHHH TR e
E understand that the
question of long dis-
tance telegraph com-
munication 1S now en-
gaging the serious at-
tention of the War Cabinet and as a
consequence a “Tele-
graph Communica-
tions Board” has
been appointed with
Lord Milner as
Chairman. The ap-
pointment  of  this
Committee  will be
widely  welcomed,
particularly in view

of the recent rtrathc
delavs which  have
shown how urgent
is the question of

revision of the exist-
ing arrangements for
communication  be-
tween the Mother
Country, the Colon-
ies, and foreign coun-
tries. 1"he first official
intimation of the ap-
pointment of this Board was given by the
Postmaster-General in a parliamentary
answer to Sir Henry Norman, who en-
quired whether the Government was
aware of the steps taken by the French
and American Governments in the erec-
tion of state-owned high-power wireless
telegraph stations in France and America.

Hitherto while no fewer than five
home departments have been directly
concerned in the matter of wireless tele-
graphy the Post Ofhce has been the only
department to act for the State. The

The Telegraph Communications
Board.

THE FORMATION OF AN IMPORTANT NEW COMMITTEE

Viscoun! Miluer,

/9

il HUHS

T
result has been a long drawn out corres-
pondence with the other offices very
commonly culminating in nothing being
done. Under the new plan each of the
Government departments concerned will
be represented on the Board, and thus
matters will be
thrashed out in a far
quicker and more
satisfactory  manner
than hitherto.  Al-
though there 15 not
the shghtest doubt
that the new Board
will do much to im-
prove the arrange-
ments  for long-dis-
tance telegraphy, its
attitude towards wire-
less will need to be
carefully watched by
the public, or there
mav be the danger of
an attempt similar to
that which signally
failed in the United

States to place wire-

ARy PO s telegraphy  en-
tirelv in the hands of the Government,
with the consequent prohibition of

amateur working and the suppression of
the private investigator,

We have so far no advice of the con-
stitution of the Board bevond that Lord
Milner 15 to be Chairman, and Sw
Henry Norman Vice-Chairman, but we
presume that most, if not all, of the
members of the * Wireless Board ™
which we made reference in our April
issue will be members of the larger
committee.

UNIVERSITY OF MICHIGAN
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WIRELESS TELEPHONY AND
AIRCRAFT.

URING the past month or

two the press—notably the

daily press—has paid a

great deal of attenrion to

the subject of wireless
telephony as applied to aircrafr, the
general tendency being to credit the
Royal Air Force with having invented
and perfected this means of communica-
tion during the war. Now, firstly, wire-
less telephony is not an invention but a
natural development of wireless tele-
graphy. lts accomplishment did not in-
volve the discovery of new fundamental
principles or the invention of any new
apparatus. Speech had been transmitted
over great distances by wireless long
before the outbreak of war and the
various ways in which perfectly well-
known pieces of apparatus were con-
nected in order to obtain this result are
the work of a number of experimenters
who were quite unconnected with the
R.F.C. or RAF. Secondly, circuits
for wireless telephone sets both  for
reception and transmission were designed
by the Marconi Company in the earlier
days of the war and were entirely due
to the efforts of that Company’s experts.
Naturally, improvements and refine-
ments have been made possible by four
vears' experience of aircraft sets under
tighting conditions, such as an increased
degree of portability and better methods
of fitting, hut these are not the inven-
tion of or the perfecting of wireless
telephony. The small weight and bulk
of the aeroplane sets and the ability of
the operator to hear messages in spite

IR AT || b

Stray Waves.
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of the deafening noise of the engines are
chiefly due to a modification of the
Fleming valve and its circuits as worked
out by a Marconi engineer. Given the
wireless transmission of speech as un fait
accompli the installation of the apparatus
on ship, train, aeroplane or tank becomes
a problem inveolving nothing more than
mere adaptation to special conditions
and requirements.

EARLY WIRELESS
TELEGRAPHY.

In our March issue we re-printed from
The Electrical Review a letter from
Mr. Marconi in which he denied that
when he first came to this country he
received from the Post Odffice * the use
of a considerable sum of public money "
in connection with his early experiments
in wireless telegraphy, as stated by Mr.
A. A. Campbell Swinton. We now
reproduce Mr. Swinton’s reply pub-
lished in The Electrical Review for
March 7th—

* My object in writing to vou on this
subject on January 25th was to defend
the late Sir Williaim Preece against what
seemed to me the very unfair suggestion
that had bheen made in vour columns
that Mr. Marconi, when he first arrived
in this country, failed to meet with
sympathy in official circles, and 1 am
glad to see that Mr. Marconi entirely
agrees with my correction in this respect.

* I notice, however, that Mr. Marconi
goes on to find fault with my statement
rthat the assistance which he received
from the Post Office ‘ included the use
nf a considerable sum of public money.’

“ With regard to this, of course, |

8¢
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have never suggested at any time that
actual payments were made by the Post
Office to Mr. Marconi, but in order to
remove entirely this idea which, though
never put forward by me, appears to
have existed, I may state that I have
a recent letter from Sir John Gavey in
whicii he writes: *To my knowledge
no monetary transactions of any kind
took place nor were any payments made
by the Post Ofhce to Mr. Marconi
during the period we were working in
association.’

" This, however, does not in any wise
affect what I did state in my letter to
you which was that the Post Office gave
to Mr. Marconi * much technical assist-
ance including the use of a considerable
sum of public money which was
expended in developing wireless tele-
graphy by numerous experiments carried
out with the help of Post Office ofhcials,
including Mr. (now Sir John) Gavey.'
(Of course opinions may differ as to what
sum of money may be described as con-
siderable, but that substantial sums of
public money were expended and con-
siderable technical assistance given by
the Post Office to Mr, Marconi in the
manner I have stated is borne out by a
printed official report by Sir John Gavey
written in 1903, which I have before me,
in which an account is given of the
experiments * instituted by the British
Post Office * for the purpose of investi-
gating Mr. Marconi’s method, beginning
in May, 1897, and in which it is speci-
hcally stated that * the apparatus used at
this time was partly Marconi’s own gear
and partly modified and re-designed
appliances made in the Post Office work-
shops or purchased by the Department.’
The report proceeds to give detail of
* the masts of rather over 100 feet total
height,” and of induction coils and other
apparatus and materials which the Post
Ofhce provided, and in some cases
specially  purchased for the purpose.

WAVES

Further Sir John Gavey in his recent
letter to me, writing of ‘such Post
Office funds as were expended on Mr.
Marconi’s wireless experiments,” states
that these were utilised * to meet the cost
of materials, labour, and travelling ex-
penses of Post Office engineers in carry-
ing out distant experiments, notably
those across the Bristol Channel, where
three temporary wireless stations were
erected, manned, and subsequently
removed by the Post Office staff.’

A. A. CampBELL SwiNTON."
London, 5.W. March 3rd, 191g,

A WIRELESS INSTALLA-
TION DE LUXE.

Interesting details of the way in which
President Wilson kept in touch with
Washington and Paris during his recent
voyages are given in The Electrical
Review (Chicago). His messages were
first sent by wireless from the George
Washington, on which he travelled, tw
the U.S.S. Pennsylvania, which then
communicated direct to America over
any distance up to 2,500 miles, or with
the French station at Lyons.

The Pennsylvania’s apparatus includes
a 30 kw. arc set for transmission with
waves of 3,600 metres, a 10 kw. spark
set for working coastal low-power
stations, a short range valve transmitting
set, and a short range wireless telephone
apparatus, the latter two being used
for communication with the George
Washington. There are six receiving
cabins, in which messages were inter-
cepted from Annapolis (16,900 metres),
MNew Brunswick (13,000 metres), Lyons
(15,500 metres), Tuckerton (4,000
metres) and from various smaller stations
on wavelengths of 600 metres and 1,000
metres. Of the four transmitters
carried, only one employs the spark
method, the long-distance work being
done by an arc.

a1
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INCENDIARISM BY ELECTRO-
MAGNETIC WAVES.

A recent issuc of L'Mndustrie
Electrigue  contains  an interesting
account of a communication made

to a recent meeting of the Academ
of Sciences regarding the possibility
of fires being caused by the action
of aether-waves. As a result of the
war wireless stations have increased
in both number and power and M.
Georges A. Le Roy undertook some
practical investigations with a view to
finding out whether certain conflagra-
tions which could not be traced to the
more ordinary causes might be attributed
to wireless waves.

This is by no means a new question
but one which crops up periodically, and
we are able to state that it was investi-
gated by Marconi’s Wireless Telegraph
Company as far back as fifteen years ago.
Whilst this Company was erecting the
wireless station at the Fastnet it was
thought prudent tw try beforehand
whether the radiated electro-magnetic
energy would actuate the fog-signal car-
tridge which was close by, and deliberate
attempts to set fire to the gun-cotton by
the agency of wireless proved unavailing
even when pursued under conditions
much more favourable than would
obtain in practice.

On another occasion the Marconi
Company carried out similar experiments
in connection with the installation of
wireless apparatus on board oil-tank
ships, their results indicating no danger
from induced sparking in respect to in-
fammable vapour in the open air. How-
ever, as a measure of precaution on these
ships they screen with wire gauze all
parts of their gear where sparking is
likely to occur,

It would appear that up to the present
the guilt of the aether-waves is not
proven inasmuch as the induced sparks
are cold and lack the energy required to
produce combustion. The experiments

42

described to the Academy of Sciences
tended to show that if a concourse of
unfortunate circumstances conspired to
reproduce Herrz's detector spark-gap—
such as a break in an iron hoop binding
a bale of raw cotton—then there is a
probability that an induced spark might
cause a fire. On the other hand it can
be urged that raw cotton, being particu-
larly liable to ignite sponmnmmly, fur-
nishes a poor subject for a test case.
There is certainly room for further in-
vestigation of the question,

AN IMPORTANT DECISION
OF THE lLE.E.

It has been decided by the Council
of the Instirution of Electrical
Engineers to appoint committees whose
aim shall be to assist in the propagation
of knowledge of recent work and pro-
gress in electrical engineering. We are
glad to be able to report that the com-
mittee dealing with wireless telegraphy
has already commenced its labours. The
action taken by the Council should have
beneficial and far-reaching effects, par-
ticularly as regards wireless telegraphy.

The following is a complete list of
the members of the Wireless Sectional
Meetings Committee (for Radiotele-
graphy and High-Frequency Engineer-
ing) of the Institution: The President
(ex-cfficie), Major E. A. Barker, M.C,,
R.E., Mr. Charles Bright, F.RS.E,,
Dr. W. Eccles, Prof. B. W. O. Howe,
Admiral 5ir H, B. Jackson, F.R.5., Mr.
W. Judd, Sir Oliver Lodge, Prof. E. W
Marchant, Dr. G. Marconi, Major ]|.
Erskine Murray, R.A.F., Mr. J. Sayers,
Major T. Vincent Smith, R.AF., Mr.
A. A. Campbell Swinton, F.R.5., Mr.
] E. Tay'or, Capt. J. K. I. Thurn,
R.N. (nominated by e Admiralty),
Lieut.-Col. A. D. Warrington-Morris,
().B.E., R.A.F. (nominated by the Air
Ministry), and Lieut-Col. W. LL
Evans, CM.G., D.5.0., R.E. (nomin-
ated by the War Office).
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“Forward Wireless” 1n Battle

The Last Phase before the Armistice .'
By C. A, Oliver, Wireless Officer, 25th Division,

S R L e T T T
Continued from April "I(_h'mé.rr page 26, »

HE result of this change in

direction was to hring up

the 3tr:ngth of signals

three-fold, hoth of the

signals rem:wed and those
transmitted by the station,

T'he town of Landrecies fell to the
British the following morning and from
this ime onwards the advance was more
than twice as rapid as it had been
hitherto, The enemy, however, still
found time to blow up bridges, railways
and roads and did all in hii power to
hold up the advance of the oncoming
victorious hosts.

The Sambre canal was crossed by the
advanced troops on improvised rafts and
shortly after bridges were constructed by
tne Engineers under heavy shell fire.

Thatday saw a wirelessstation situates
in Landrecies, communicating forward
tn positions between lLandrecies and
Maroilles. Th: first aerial erected at
I.andrecies was set up as shown in the

|-'|_
the house. Later the aerial was swung
round to point east and west and

ran along the back of a row of houses,
the aerial being supported from two
upper windows,

The stations in front of Landrecies
were moving rapidly from place to
place but successful communication was
always maintained with the rear station.

The civilian population in these parts
was quite numerous. They had retired
into their cellars while the battle had
raged and passed over their heads and
had afterwards emerged little if any the
worse for the experience. Some were
inadvertently  killed but these were
comparatively very few. Those whe
remained were most generously disposed
towards the British troops and welcomed
them with hot coffee as they passed by.

By November 6th the most forward of
the wireless stations had advanced
bevond Maroilles and on the same day
the Landrecies station received orders to

photozraph, No. 6,* and the lead-in  proceed to Maroilles and open up in the
wire run down to the cellar of vicinitv. Here again the enemy had
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Wireless Stafion, Maroilles.

done all in his power to upset the
advance by blowing up roads, bridges,
etc. Some of the mines were discovered
before they had exploded and the fuses
of these were removed in time. At
Maroilles the wireless siation set up the
aerial as shown in photograph No. 7, and
at once gained touch with the forward
stations which had been erected well to
the east of Maroilles.

T'he Maroilles station was hrst erecred
after dark, the station itself being estab-
lished in a room on the frst floor of
a chateau and the aerial heing run our
from an upper window of the chateau
to a portable 15-feet mast erected in
rear of the chateau. In the morning
this arrangement was altered and the
aerial run out in front of the chateau and
stretched from an attic window to a tall
tree in the vicinity. This arrangement
gave the best results and is the one shown
in the photograph of the Maroilles
station.

About this time the diminished work-
ing of Bosch wireless was very noticeable,

84

During the earlier stages his wireless had
been most energetic, but latterly he
became so disorganised and was moving
back so rapidly that his communications
must have become very scanty, if his
wireless working was an indication at all,
The quantity of wireless material and
stores which the Germans were leaving
behind them in their hurry to get away
quickly, was ever increasing. Large
quantities were found at Landrecies and
again at Maroilles. This matenal con-
sisted amongst other things of complete
portable German wireless sets, accumu-
lators, insulators, aerial wire and boxes
of valves, also accumulator charging sets.
At times he was able to destrov the main
parts of these stores, but at other times
he must have been hard pressed, for he
left them intact.

(On the other hand the British wireless
communication was amply keeping pace
with the advance, rapid though it was,
and it bore well the great strain of work
at times put upon it.

In front of Maroilles a wireless statinn
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W.T. Station near Taismicres.

was erected south of Tasnieres and
thence communication was established
with Uumpitrm, a town stll further
forward. In selecting the site of the
Taisnieres station much care had to be
exercised on account of the extreme
closeness of the country. The site
selected was at a large farm house
situated on fairly high ground, and the
aerial was run out from an atte window
to a 30-feet mast erected in a neighbour-
ing field on the side of the farm nearest
Uumpitrrt:. The station 1tself was on
the ground floor of the farm. Between
this station and Dompierre stretched a
wide vallev through which flowed a
broad river—the River H-:lpc. On
account of the valley wireless communi-
cation forward was made much easier
than it would otherwise have heen, as
there were fewer natural obstacles in the
way. The Taisnieres station is shown
in photograph No. 8.

At Dompierre the wireless station was
erected in a large chateau on the top of
a hill just on the outskirts of the town.
The aerial was run out from one of

the top windows and stretched across to
some stable huﬂdingﬁ in the vicimity and
hulnnging to the chateau. The Germans
had only left the chateau a short time
before the scation was established there,
but before leaving it they had made as
hig a mess of the furniture as they could,
even going to the trouble of polluting
it and defiling the tables, pianos and
drawers of the cupboards. Why they
did so is difficult to imagine, since it
could do them no good and could nnlj.r
give them an ill reputation.

By this time the majority of the
German wireless stations on this front
had closed down, and there were ex-
tremely few to be heard working. As
one Britisher remarked : * They must
have been going back in trains ” and
indeed their retreat seemed almost to
have turned into a complete rout,

The following day orders were
received to establish a station at Trois
Paves, a junction of three main roads
about three miles north-east of Avesnes.
This station was instructed to get in
touch with a similar station at Maroilles.

UNIVERSITY OF MICHIGAN
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T'he station with its personnel arrived by
motor transport as dusk was settling
down and halted on the road junction,
which, it was afterwards discovered, was
mined in two places. The wonder was
it had not already * gone up.” How-
ever, the miners were at work on the
task of rendering the explosives useless
and before dark had removed the fuses
from both mines. The wireless station
was set up in a house on the northern
road, some 300 vards from the road junc-
tion. The acrial was run out from a
high tree near by, the far end of the
aerial terminating on a Jo-feet portable
wireless mast erected in a field across the
road. ‘The station itself was placed in
the upper story of the house, On
account of the necessary long lead-in
wire the aerial had to be greatly cur-
tailed in length, but the additional height
amply compensated for this and good
reliable communication was quickly
estahlished. :
What followed is now maostly public
news. First rumours of the Armistice
were mooted, then came the order for
“cease fire” to give the German

Wireless Stafion,

Kb

WIRELESS
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delegates time to pass through our lines;
the order was originally given tll mid-
night but was afterwards extended
tll & a.m. the next morning. Then
followed strong rumours of the Armis-
tice to take effect from 11 a.m., and later
came the confirmation message over the
wireless, and orders for the Trois Paves
station to pack up and return. Though
the station at Trois Paves was never
actually required for any real serious
work, wireless had already amply ful-
hllcd its part, and had taken a noble
share in the fighting up to the memorable
11th of November.

One cannot conclude this article with-
out paying a tribute to the excellent
work carried out by the men of the
wireless service durmg the very trying
conditions of the last phas: of ﬁghtmg
(O fren under the most adverse circum-
stances and under very heavy shell fire
not one man shirked his duties, and
it was untiring energy and loval co-
operation of all that enabled the wireless
work to be carried through without a
hitch in the last great battles before the
Armistice.
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THE AMERICAN NAVY AND
THE WIRELESS COMPANIES.

E notice with pleasure
that during the Con-

gressional  hearing  of
the bill for Govern-
ment control of wire-
less, Captain Hooper paid a fine
tribute to the valuable services ren-
dered to the American Navy by
various manufacturers of wireless plant.
Captain  Hooper laid special stress

upon his appreciation of the work done
by Mr. E. J. Nally, vice-president and
general manager of the Marconi Wire-
less Telegraph Company of America,
which Company, he said, ** more than
anyone else suffered through what war
brought upon them.”
s 2 %

ANOTHER ASSOCIATION OF

WIRELESS TELEGRAPHISTS.

We have been notied that in
November, 1918, the [Dutch wireless
operators belonging to the staff of the
Belgian Marconi Company of Brussels
and the Telegraph Company * Radio-
Holland " of Amsterdam have consti-
tuted the Vereeniging van Radio-Tele-
grahsten ter Koopvaardy (Association of
Wireless Telegraphists of the Mercan-
tile Marine) with headquarters at
Westeinde §/1 Amsterdam. The Board
is composed entirely of members of the
staff of these Companies, the Secretary
being Mr. T. A. v. d. Vlies. The pur-
pose of this Association is to further the
interests of the operators by all lawful
means in co-operation with similar
Associations in other countries.  The
Association has been recognised by the

HHIHU TR R R
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Companies as  representative of the
operating staff,
I o

SCIENCE MADE EASY.

From the Electrical Experimenter we
copy the following choice sidelights on
science : —

* You know when you hook up some
plants in parallel that there enters a
condition known as * harmonics * that
juggles the peak around and cuts it off,
and goes negative when the generators
are trying to make a positive impression
on the line. Alternating current is great
stuff and the guy that can get reactance
and impedance kicking right and pull the
wattless current off the line don't need
to worry about such prosaic things as
room rent and meal tickets. . i

* Speaking of wireless, Hertz Imk:d
over our heads and saw something we
had overlooked since Galvani's * return
shock * on the frog’s hind kicks. Then
Marconi and others, notably De Forest,
boosted the proposition along, so that
now, with the audion amplifier, we
transmit music, both chin and instru-
mental, for miles and miles on thin
ether.”

In fairness to our contemporary we
must add that the article from which the
above was extracted is entitled “ Science
in Slang.”

A A A
CENSOQRSHIP OF TELEGRAMS.

The censorship of wireless messages
to and from commercial coast stations,
and vessels in West Atlantic and Pacific
waters, has heen abolished by the Cana-
dian and U.S. Governments. Tele-
graphic traffic hetween the United States
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and Great Britain is now censored only
in the country of origin.

Ha A o

WIRELESS RELIEF FOR
CABLE SYSTEMS.

As there is still a serious delay on
telegrams to and from India and the Far
East, partly on account of broken cables
and due partly to the unusually heavy
trafic occasioned by the war, an
auxibiary wireless service has been estab-
lished between Great Britain and Egypt.

Also between the Isle of Man and
England a wireless service is being organ-
ised, to take the place of the cable which
is broken.

Marconi's Wireless Telegraph Com-
pany has offered to erect in Australia
high-power stations capable of com-
municating with England and to estab-
lish a regular service between the two
countries. Owing to the present delay
and congestion of traffic this offer has
been enthusiastically received by busi-
ness men and the general public in
Australia.

On account of telegraphic delays the .

Hong-Kong Chamber of Commerce is
asking the Government to arrange for
the temporary use of the naval high-
power wireless station there.

4 A o

COPPER LEADING-IN WIRES
FOR VALVES.

A method of using copper or iron for
the leading-in wires of electric lamps is
described in the Revwe Generale de
I'Electricite, The wires are first oxi-
dised on the surface and after being
introduced into the glass are strongly
heated. The result is that the oxide
combines with the silicic acid of the
glass, forming a silicate which is soluble
in molten glass. The en-efficient of ex-
pansion of the wire and the glass are thus
approximately equalised.

a8

WIRELESS TELEGRAPHY
ON FRENCH SHIPS.

The French Government has decreed
that all French vessels of more than
500 tons gross displacement on which
wireless apparatus was installed during
the war must retain their installations
for a period to be fixed by the Minister

of Marine.

x x
LLOYDS AND SENATORE
MARCONI.

At a committee meeting which took
place on April gth, Senatore Marconi
was elected an honorary member of
Llovds.

g A o

WIRELESS CLUB NOTES.

Amateurs resident in S.E. Essex are
requested to write to Mr. Alexis J. Hill,
63, Strone Road, Forest Gate, E.7, with
the view of forming a club.

A club has been formed in Plymouth
under the name of the Three Towns
Wireless Club, its present address being
7, Brandreth Road, Compton. Major
The Hon. Waldorf Astor, M.P., has
accepted the Presidency and Mr
Territt, the principal of the Bedford Park
TeIegmph Training School, has been
elected Chairman. The Ctuh will be
run on social and instructive lines, the
principal items of the programme being
lectures and electrical demonstrations.
The subscription has been temporarily
fixed at 7s. per quarter. Readers desirous
ol joining are requested to communicate
with the Hon. Secretary, Mr. W. Rose.

S & 0

CORRESPONDENT WANTED.
Mr. P. Blancheville, 13, Rue Antoine

Vollon, Paris, in order to improve his
knowledge of English would like to
exchange correspondence with a wire-
less amateur,
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CARCELY a day passes but

we receive fresh evidences of the

growing anxiety which exists

amongst the amateur wireless

workers of - this country with
regard to the possibility of state control.
We have received a large number of
letters on the subject, the tone of which
affords a clear indication that the
writers are men prepared to do serious
work and to co-operate with the authori-
ties in discouraging ** fooling ™ in any
form likely to be detrimental to official,
commercial—or amateur—radio wnrk-
ing. Th-:: press, too, has paid a
gratifving amount of attention to our
argcuments in favour of the abolition of
the restrictions and up to the present we
have not detected any note of opposition,
The Eunglish Mechanic says 1 —

“ We heartily endorse the campaign.
Thousands of our own readers who, by
their manifold contributions to our pages,
did much to advance wireless telegraphy
and promote fraternal co-operation, are
impatiently demanding the removal of
restrictions. Let them do their utmost
to help all whom they can induce to
send " Dilly " and * Dally * to the right-
ahout.”

D.OVR.A. BEGINS TO RELAX.

In a letter dated March 24th, the
Secretarv of the Post Office notifies
manufacturers of electrical appararus
that it has been decided to remove the
restrictions imposed on the sale of
buzzers, which mayv now be sold without
enquiries as to the use to which the pur-
chasers propose to apply them.  The
restrictions on the sale of thermionic
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valves rematn unallered, which means
that at present the amateur cannot le gite-
mately own or buy valves. Spark coils,
telephones, etc., may be purchased now
on condition that the buver gives a
written undertaking that the apparatus
will not be used in connection with the
sending or reception of messages by
wireless telegraphy except with the
written permission of the Postmaster-
(General. Thus for the wireless amateur
these concessions serve but little to
relieve the situation; we hope, however,
that we may regard them as the first of
a series which will in the near future
permit the independent worker to come
into his own again.

“THE AMATEURS SAVED
THE DAY.”

Speaking before Congress during the
hearing of the wireless control bill
recently introduced—and dropped— in
America, Captain Hooper said : —

" The amateurs saved the day when
we had to man practically the entire
merchant marine by naval radio opera-
tors in order to incorporate the merchant
marine into the naval system.”

In respect of war services rendered
it 1s impossible to pay a higher tribute
than this to any body of men, and
although it would be an exaggeration to
say that Briush amareurs saved the wire-
less situation when war broke out, we
do know that but for the large number
of them who hastened to the recruiting
offices or to wireless training schools
during the first few months of the war,
the wireless services of the army, navy
and mercantil= marine would not have
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reached so quickly their high degree of
efficiency.

What amateurs desire and ask for is
nothing more than permission to resume
their researches unhampered by any
restrictions other than those which all
reasonable men would agree to be essen-
tial to the regulation of traffic through
the aether. By all means let wireless
communications be regulated by laws
and let private investigators of wireless
bow to the priority claims of the public
services; but these desiramlbia can be
attained without the entire prohibition
of amateur-owned stations. 1f the
present ban is not removed private air-
craft will have to be navigated withour
the assistance of wireless telegmph}r!
That will be most encouraging to the
pieneers of the Britsh Mercantile Air
Service,

We publish below a further selection
of letters bearing on the whole question :

* S1R,—T he control of amateur wire-
less could in my opinion be most effec-
tively and economically regulated by
granting experimental licences only to
members of the various clubs (or
societies),

“If an amateur interfered with a
Government or Commercial Station it
would be a simple matter to send a
complaint to the Club and the latter
could penalize the offender under its
Rules (e.g., abolish his rtransmitting
powers) and if necessary recommend that
his licence be cancelled.  If the Club
failed in its duty, all its members, or at
least its committee’s licences, could be

suspended.
“ Discipline could, and must be
strictly enforced, especially in  the

vicinity of real stations.

A disenfranchised ( 7) licencee trying
to carry on with secret wireless would
casily be traced down by lncal members,

“ Not only would the suggested
course be most cheaply adninistered,
net nly would delegated authorities

WORLD

stimulate responsibility (as is found in
our best schools) but the interchange of
ideas between members would be most
helpful to all.

* Standard Rules could be formulated
for all clubs, and the feared amateur
nuisance scotched. (He was, by the
way, frequently more of a nuisance o
brother amateurs than to the regular
stations. )

* There 15 another side to this ques
tion. Is it not a fact that electrical
development in this country was most
seriously hindered in the 'eighties by
shortsighted bureaucratic control ¢

*“T"he writer is under the impression
that the Legislature gave Municipali-
ties the right to buy up any local electric
light or tram undertaking which might
turn out well. Result, snug lethargic
non-progressive jobs for some lucky elec-
trical engineers, and capital and brains
can take themscives away to where there
is less control.

* As a preliminary step to the question
why not collect the doings of amateurs
in the war? “I'o mention only one case
it will probably be found that an amateur
designed the most popular cryvstal ampli-
fving valve attachment rtgu]arh usﬂi
(unofficially perhaps) in the navy to-day,
while the 6o-guinea set it replaced is
zenerally used as a convenient seat.

“Scores of other amateurs, whose
keenness made them useful are now
demohilised (dispensed with) and they
are not allowed to study this most valu-
able life-saving science. It isn’t cricket.

“ Yours, etc.,

“SAGITTA.

" S1R.—Your article dealing with the
future legislation of Wireless published
in this month’s WireLeEss Wortp
touches upon a matter of grear interest
to those associated with Wireless, both
commercially and scientifically,  The
question raised is one of national import-

00
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ance, and as such, deserves the interest
and earnest consideration of all those
having the industrial and economic wel-
fare of our country at heart.

* There has, in the past, been a ten-
dency on the part of the Government to
place too much reliance on the recom-
mendations of Government officials
without fully investigating the possible
consequences and obtaining the views of
those interested on the commercial side,
"T'he times, however, have now changed,
s0 that those of us knowing the artitude
of the Government Wireless officials
towards control, and realising how con-
trol as they understand it would affect
the economic position, hold forth great
hopes that the restrictions now in force
will be repealed. Nothing less than the
ﬂppnrtunll.’lﬁ afforded in pre-war days to
amateur investigation in this line of
science will be satisfactory.

“ The arguments of those favouring
a continuance of the present control may
he summarised under the following four
headings : —

(@) Elimination of jamming,
(#) Secrecy.

(¢) Practised control in case of an
emergency when this may be-
come necessary in the interests
of the State.

() Increased facilities for public
service,

* With regard to (2) the seriousness of
jamming by amateurs and private in-
vestigators in this country in pre-war
davs has been very much over-rated. In
point of fact it is doubtful whether com-
mercial or Government stations have
ever been interfered with to any extent
by such jamming. It is generally real-
ised, however, that some sort of legis-
lation is necessary to cover the possi-
bility of such interference occurring in
the future. The practice in force hefore
the war of issuing licences restricting

g1

those having private stations to certain
limits with regard to power and wave-
length was entirely satisfactory and
should be resumed. It must be admitted
that during the course of the war appara-
tus has improved to such an extent that
the effective radius of a station of a
given power has more than doubled, but
the difficulties which this fact may seem
to create are more than compensated for
by the improved selectivity of present
day apparatus. It may be found advis-
able to restrict the issuance of such
licences to persons of a prescribed
having such technical knowledge as will
enable them to intelligently interpret the
language of the laws affecting their
work.

“ With regard to () the comments
in yvour article are very much to the
point. It would be a mistaken idea to
suppose that any restriction however
stringent would suppress the efforts of
those who for any reason deliberately
set out to intercept wireless messages in
course of transmission.

* I would add that in the near future
it should be possible to arrange a secret
method of Wireless Communication to
be used in cases where it is absolutely
essential.  In any case it is highly im-
probable that the mt:rc-:ptmn by
amateurs would cause serious embarrass-
ment to any of the interests concerned.

* In respect to (¢) it would not be
a dificult matter for the Government to
assume absolure control if at any time
an emergency arose which would neces-
sitate such steps being taken. It is
dificult to believe that such an emer-
rency will occur during the next decade.

“With regard to (4) increased
facilities would not be afforded for public
service should the Government assume
absolute control.

* Experience in the past has taught
us that the Government has lacked a
good deal of enterprise in the matter of
administrating its public Wireless Ser-
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vice. It is a fact, that in pre-war days
messages could be sent to England at a
cheaper rate through Wireless stations at
Bergen in Norway and Scheveningen in
Holland than through the medium of
British stations. An instance of Govern-
ment unfairness may also be found in
the ruling that Shipping Companies
should pav five shillings for the receipt
of each message addressed to the com-
manders of their ships giving the state of
the weather at coastal wireless stations,
notwithstanding the fact that most of
the larger class of steamers compile and
transmit, free of charge, messages to the
Meteorological Office in London giving
them full particulars of weather con-
ditions on the North Atlantic and else-
where.

" The chief arguments against con-
trol apart from those dealing with the
position of personnel may be summarised
under three heads:—

(1) Hindering of development.

(2) Robbing wireless of the talent
it would otherwise absorb.

(1) Prevention of

enterprise.

competitive

“ With reference to (1) there is no
doubt in the minds of those who have
heen associated with the development of
Wireless, or of those interested in it
that to deprive amateur investigators of
the facilities for experimenting which
they hithertn enjoved would seriously
retard future progress. As Senatore
Marconi so aptly stated in vour columns
Wireless Telegraphy had bv no means
reached tnality in any of its branches
and [ think that the extent of progress
in the future, as in the past, will depend
in a large degree on the efforts of the
independent and amateur investigators,

*“ With regard to (2) an article dealing
with the future of Wireless Telegraphy
published in the Electrician of February

215t says: ‘It may be contended that
inventions of the first class are the work
of a few exceptional men. This is true,
but the point is, that if widespread
education is not encouraged these excep-
tional men are never produced, or at
least their gifts are never deflected into
the channel in which they might be

peculiarly useful. Education in this
sense means, not merely book-learning;
contact with apparatus, and the

struggling with experimental difficulties
are infinitely more essential.’

“This pulnt has been very clearly
illustrated during the war. Professional
Wireless men in the Services have been
surprised at the keenness and ability of
the amateurs who so patriotically came
forward to fill the demand for Wireless
personnel. When these men return to
their civilian occupations they will
rightly contend that their services have
entitled them to a large amount of con-
sideration in regard to their Wireless
activities. Universities and other edu-
cational institutions in this country will
do well to follow the lead of America
in the matter of creating a keen interest
in Wireless among their students by
having up-m-dar: Wireless Apparatus
installed in their laboratories,

* With regard to (3) there is no doubt
that to eliminate entirely private com-
petitive enterprise would act very much
against national interests. To quote
again from the article in the Electrician:
* No amount of liberty for established
firms could compensate for the extinec-
tion of the independent worker; in fact,
this extinction would assist these firms ro
become great monopolies.” It is a matter
of great doubt whether in view of the
force of public opinion it will be advis-
able to exercise anv form of drastic con-
tral which would eliminate entirely the
Wireless amateur,

“ Yours, etc.,

(Signed) * Rowarn Fercusow.”

Q2



L

it

SUHIHERG Y G

bl

S N AT R

al

Practical Notes on the Use of
Small-Power Continuous Wave Sets

BY J. SCOTT-TAGGART, M.S.Brier E,, AM.L Rapio E.
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Continued from April Number, page 46.

N order to measure continuous-

waves accurately it is necessary

to have a graduated miniature

‘receiving  circuit in which per-

sistent oscillations are taking place.
The design of such a wave-meter
has been already fully discussed by the
writer,® but as such an apparatus is
essential to the working of C.W. sets, a
short explanation will not be out of
place.

Fig. 2 shows a simple arrangement,
consisting of 1 reaction coil R and a

* ide ' The Measarement of Coftinuous
Waves," THE WireLEss WorLp, October and
December, 1917.

plate oscillatory circuit composed of the
lower half of the same coil shunted by
a variable condenser C. In the plate
circuit is a small high-tension battery of
about 40 volts, and a pair of low-
resistance 'phones. By means of § the
hlament current may be switched on,
and the system made to oscillate con-
tinuously on a wave-length depending
on the value of the variable condenser C.
The softer specimens of hard valves
generally work best on such a wave-
meter.

If the kev § of the transmirtter be
depressed, and the heterodyning wave-
meter brought within range, the waves
emittzd will set up oscillations in the
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wave-meter which will combine with
those alrm:l}r taking place. Suppose the
instrument is brought up to a set which
i sending out waves of, say, Boo metres
length. These waves will have an inter-
ference effect on the oscillations already
taking place in the wave-meter. If the
wave-meter is set to, say, 750 metres, the
system will be oscillating at a frequency
of 400,000. When the wave-meter
receives the B8oo-metre continuous
waves, oscillations of 375,000 frequency
are set up in addition. These two sets
of oscillations, superim upon each
other, will produce a resultant oscillating
current with beats when the two sets of
oscillations are momentarily assisting
each other. The frequency of these
beats will be equal to th= difference of

Incaming Caciliations

Froqueney =

Amplieds = a
Local Owcillatbons

Fl'ﬂln-:rlcv — T

Ampliide = ﬂ
Aeats prod uced

the two separate frequencies, and will in
the present case be 25,000

The valve is also acting as a detector
in addition to generating oscillations.
The beats, therefore, are rectified, and
will produce in the telephone receivers a
note having a frequency equal to the
beat frequency. This note, to be audible
to the human ear, must be below a
frequency of 14,000, It is obvious,
then, that if the wave-meter be set to
750 metres, nothing whatever will be
heard in the 'phones. Only when the
wave-meter condenser is turned round
till 770 metres is reached will anything
at all be heard in the ear-pieces, and then
only an exceptionally high note. As
the wave-meter condenser is turned
nearer to 800 metres—i.e.. as the two

Wﬂnﬂﬂﬂnﬂﬂﬂ ﬂﬂﬂnﬂﬂﬂnﬂﬂﬁﬂﬂﬂu

Frequency =y—a
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frequencies approach each other—the
note in the telephones gradually gets
lower and lower till, at 800 metres,
nothing whatever is heard. The two
frequencies, local and superimposed, are
ncw identical, and, whether in phase or
not, produce resultant oscillations of
constant amplitude, and which there-
fore are unable to affect the telephones,
even when rectified

As the condenser of the wave-meter is
gradually turned further round to wave-
lengths higher this time, than B8oo
metres, beats begin to be formed, and a
low note is heard which gmduall}r gets
higher as the condenser is turned, until
at 830 metres the note gets so high that
the ear can no longer hear it.

It is therefore seen that if the wave-
meter is over 30 metres *“ out ”’ on either
side, nothing will be heard at all,

From the above consideration it will
he seen that, in order to measure waves nf
an unknown length, it is only necessary

Q5

to turn the wave-meter condenser round
until a “ chirp " i1s heard. This ** chirp ™
when analysed consists, as described
above, of a high note, gradually getting
lower till nothing is heard, and then
rising from a low note to a high one
in. The wave-meter is adjusted to
the middle part, so that, which ever way
the condenser may be rurn:d a note will
be heard which rises higher ‘and higher.
The reading on the wave-meter will
now give the wave-length required.
Verv misleading results are often
obtained by having the wave-meter too
near the set or aerial. Frequently the
fundamental wave is too strong and pro-
duces little and sometimes no effect in
the telephones. (On the other hand,
complications arise owing to the
weak harmonics generated in addition
to  the fundamental waves. These
harmonics frequentl'.' produce much
louder “ chirps ™" than the fundamental
waves when the wave-meter is too close
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to the instrument, and so may give rise
to incorrect assumptions. At a distance,
though, these harmonics are too weak to
influence the wave-meter, which will
then only respond to the real funda-
mental waves. It would be as well,
perhaps,to point out that it is not sufh-
cient to move the wave-meter alone
away. The telephones and the operator
wearing the receivers should also be at
some distance from the instrument.
Fig. 3 shows an example of what takes
place in a wave-meter circuit. When
the incoming oscillations are equal in
amplitude to the local oscillations.
Fig. 4 shows the effect of having local
oscillations weaker than the incoming
ones. Less accurate results are nbrained,
harmonics are frequently measured by
mistake and the “ silent interval " is too

long.
IT

RECEPTION

Let us now consider the receiving
station. Fig. § shows a tvpical circuit
suitable for the reception of continuous
waves. Figs. 18 and 19 of the writer's

gb

Paper® on ““T'he Valve as an Amplifier”
(Part iii) also show simple circuits for
the same purpose. They are reproduced
in Fig. 6 and Fig. 7.

In Fig. 5 the aerial tuning inductance
is connected across the grid and filament
of a valve. The inductance is shunted
by a condenser C , which is used for
obtaining fine tuning. C, is a blocking
condenser of .01 mfd. in series with the
by a resistance of several megohms; a
suitable resistance consists of a few
earth. C, is a small condenser shunted
pencil lines on a sheet of ebonite. This
leaky condenser makes the valve more
efficient as a rectifier, although good
results may be obtained without it.

In the plate circuit of the valve is an
aperiodic reaction coil R, and a high-
tension hattery B variable by means of
plugs to give any voltage up to about
100 volts, and a pair of high-resistance
"'phones 7. A small blocking condenser
C , is placed across the "phones and high-
tension battery; this condenser does not
affect the tuning of the plate circuit, but
affords an easy passage for oscillations

* Fide THE WireLEss WnrLn, March, 1918,
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taking place in the circuit. Instead of
using high-resistance 'phones, the high-
resistance primary of a step-down trans-
former is preferable, a pair of low-resist-
ance 'phones being connected to the
terminals of the secondary. The
advantage of this arrangement is that the
main steady-plate current does not pass
I:hr-uugh the ‘phones, and therefore there
is no chance of them being demagnetised
through being connected the wrong way
round, or being injured by a break down
of their insulation. Moreover, there is
not the same chance of the operator
receiving shocks, since no current passes
through the 'phones except when signals
are being received and the main plate
current is varied,

The filament of the valve is heated by
a four-volt accumulator. ¥ is a variable
resistance for varying the value of the
filament current, and is preferably a
spiral of resistance wire fitted with a
sliding contact in order to wary the
current smoothly. Its resistance is
5 ohms.

Before tuning in, it is necessary to see
that the valve is oscillating on approxi-
matelv the adjustment on which it is

intended to work. There are several
ways of telling when the set 15 in a
condition to receive continuous-wave
signals. When the valve is oscillating
all spark signals heard are very hoarse,
no matter what their real spark-
frequency may be. On touching the
aerial terminal a sharp click should be
heard. If the aerial tuning inductance
is variable in studs, clicks should be heard
when the switch is moved across the
studs in use. Also, if the condenser C
shorts when moved to 0® or 1807, clicks
will be heard at these positions. If none
of these effects are noticed, the valve is
not oscillating, and is therefore not in
a position to heterndyne incoming con-

tinuous waves,
{To he confineesd in Tuewe wwen bher)

"SHARE MARKET REPORT.

Buziness in the shares of the Marcont group
have been very active during the past month.
The sharrs of the International Marine Com-
pany show a marlked advance in price due to
the new issue which constitutes a large bonus
to the shareholders. The prices as we go to
press (April 14th) are :—Marconi Ordinary,
£4. 18. 14; Marconi Preference, £4. 2. 6:
American Marconi, £1. 9. 6; Canadian Mar-
coni, 155. 6d. ; Spanish and General, 145, 64, ;
Marconi International Marine, £4. 13. 9.
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THE PHONOGRAPH.

N the case of the phonograph, the air
vibrations which give rise to “speech-
sounds ' are caused by the oscillation
of a diaphragm by mechanical means,
namely, the traversing by a needle
pmnt of the hill-and-dale or similar trac-
ings on the ebonite record. The con-
sequent oscillatory motion of the needle
is transferred to the diaphragm, thereby
setting the adjacent layer of air into the
particular form of air wave-motion,
which, impinging on the human ear, s
interpreted by the brain as speech.

ey e
fif’:

.1"'ri-¢.a..1,_-:-

The Actron of fle Phomograph.

In prepar:ng the record, the reverse
operation is performed, H} speaking on
to a diaphragm to which a needle is
attached, the pointed end is caused to
score the soft wax mould with speech-
form serrations, which are preserved in
the hard ebonite records that are cast
from the mould. In both cases, air is
the medium which conveys the sound to
or from a mechanical device which
registers the wave form in facsimile.

THE LINE TELEPHONE.

In the case of the ordinary line tele-
phone, the initial and end operations are

The Wireless Telephone and the

Evalution of Speech Transmission
By J. J. Honan.

93
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similar, but a magnet is employed in
place of the phonograph needle to trans-
fer the effects between the diaphragm
and the recording means, which in this
case 15 also the medium of transmission,
viz., the electric current.

Speech-form air vibrations impinging
upon the telephone diaphragm cause it
to vary the normal magnetic flux in a
magnetic circuit (comprising a horseshoe
magnet and the telephone diaphragm) by
increasing or diminishing the distance
hetween the diaphragm and the poles of
the magnet. ‘This variation of magnetic
flux reacts inductively upon the line
circuit between the receiver and trans-
mitter, because a portion of that circuit
passes around the magnet. As the mag-
netic flux is increased or diminished, the
normal electric current Aowing in the
line circuit rises or falls according to the
well known law of electromagnetic
induction.,

The variation in the normal line cir-
ciit so set up is of course repeated at
the receiving end of the circuit, where
again the line wire passes around the
legs of a horse-shoe magnet, provided
with a metal disc or diaphragm in close
proximity to its poles—identical with the
transmitting arrangement.  Here, how-
ever, the increase or decrease nf the
current sets up a corresponding variation
ir. the magnetic flux springing from the
magnet, the result bheing thar the
diaphragm is pulled towards the magnet
with a varving forcz which follows
exactly the Auctuations of the circuit
current.  In this way the recerving dia-
phragm is vibrated, and as the initial
l’ﬂ.l’lﬂtlﬂﬂh I'Iﬂllrl:d IF'I[“ lhf trﬂ.n*‘lm“[fr

III I if '.I . i
INIVERSITY () CHIGAN
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Section through Telephone Receiver.
are exactly reproduced, the layers of air
adjacent to the receiving diaphragm are
set into identical speech-form vibrations,
which thence spread outwards through
the air until received by the edr.

THE WIRELESS TELEPHONE.

The wireless telephone may be
similarly  comprehended with  some
difference in detail. The primary dis-
tinction is, of course, that no wire exists
to carry the electric current and any
variations that may be imposed upon it

This difhiculty disappears when one
realizes that the main difference between
the electric current carried by a wire and
the clectric disturbances conveyed by
means of ether waves is one of form
rather than of quality.  Both represent
the transfer of electric energy propagated
at rdentical spe-:ds, and both are capable
of producing * end effects ” of a similar
nature upon suitable receiving-devices.
In the case where the passage of elec-
tric energy takes place along a wire it

59

is confined, practically speaking, to the .

path of that wire; whereas in the case
of ether waves the electric energy spreads
outwards from the source equally in all
directions, i.¢., the distribution of energy
1= that of a sphere with the originating
point in the centre, and the outer
boundary limited only by time and
infinity—the * borders ™ of which it
approaches at the rate of approximately
186,000 miles per second.

Keeping these distinctions in mind,
then, for the transmission of speech with-
out wires we must first reproduce the
equivalent of the steady circuit-current

99

TELEPHONE

in the case of the ordinary phone,
This is done by means of suitable elec-
trical apparatus, such as an oscillating
valve or Poulsen arc, which sets the
adjacent layers of ether into a state of
steady sustained electric vibration at a
definite frequency and with a dehnite
amplitude.

In the case of the valve, one of the
factors producing and determining this
steady state of ether vibration is the
value of potential applied to the sheath
of the valve, So long ceeteris paribus as
that potential is maintained as a fixed
steady value, the amplitude of the ether
waves generated remains constant,

At the receiving end is a very similar
“detector " valve. So long as this
detecting-valve receives only the steady
ether vibration, it produces in a certain
part of its attached circuit a constant
clectric current which does not affect the
phones. Here we have the same con-
dition of things that exists in the ordin-
ary line phone before it is spoken into,

“The next step is to impose upon this
steady condition a periodical variation
which shall exactly follow in frequency
and quality those alternations of air
pressure which we know as speech.

Attached to the transmission valve is
a circuit containing a microphone, which
i« nothing more nor less than a slightly
maodified telephone transmitter.

The effect of speaking into the micro-
phone is to vary the steady value of the
electric current flowing in its circuit in
exactly the same manner as in the case
of the line wire phone. In other words
oscillations in current value are set up
which correspond in their alternation to
the speech-form variations causing them.

These current disturbances are en-
hanced by means of a ** control ™ valve,
and are then converted by a choke-coil
into exactly similar variations of electric
potential. The latter are finally applied
to the before-mentioned sheath of the
oscillating * power ™ valve, and being

UNIVERSITY OF MICHIGAN
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superimposed upon the existing con-
stant _potential (applied there from a

separate source), thereby cause the steady
wave output of ether vibrations to
be varied in amplitude in a precisely
similar degree,

"The disturbance caused by the speech-
form wvibrations poured into the micro-
phones have therefore now been trans-
lated into analogous variations in the
form of the ether waves that are speeding
through space towards the receiver, It
will be remembered that these variations
exist in the form of alternations of
amplitude. But amplitude 15 a measure
of the amount of energy contained in the
ether vibrations, so that when they im-
pinge upon the receiving-device, instead
of creating a steady current in the

WORLD

associated circuit, currents of varying
strengths are set up corresponding  to
Ihf '.-'H.:l‘j’lng amounts of E‘ﬂ.EI’g}" [l}.:‘.’ WwWave
amplitude) received. These varying
currents, passing around the magnets of
a pair of, phones, operate upon the
telephone diaphragm to pull it with
varying degrees of force, and there-
by set it vibrating in sucheform as to
reproduce the exact variations that caused
the initial disturbance to the state of
electric equilibrium at the transmirtting
end (fr.e., speech into the microphone).
T'hese disturbances are in turn communi-
cated to the adjacent layers of air and so
reach the ear as speech,

And thus distance is annihilated and
the apparently impossible converted into
an accomplished fact.

DEATH OF SIR WILLIAM CROOKES

It is with great regret that we record
the death at the age of 86 of 5ir Wm.
Crookes, O.M., F.R.S,, which occurred
on April 4th at his residence in London.
This great man who was born in
London in 1832, and who has left an
indelible mark upon every department
of science in which he engaged, was first
and foremost a chemist. After working
under Hofmann he became in 1874 the
superintendent of the meteorological
branch of the Radcliffe Observatory,
Oxford, and in the following vyear

Ien:rufer in chemistry' at Chester Train-

ing College. Shﬂrtl}* after this he came
to London, where he lived for the
remainder of his days. He discovered
Thallium, did much valuable work in
connection with radicactive substances,
founded and edited T ke Chemical News,
and published an enormous amount of
work relating to chemistry, both pure
and applied.

Following up the researches” of
Plucker and Hittorf on electric dis-
charges through rarefied gases, Crookes
propounded the theory, which more
recent physics confirms, that cathode rays

consist of material particles which are
emitted with great velocity in a direc-
tion normal to the surface and traced in
straight lines, and he stated that their
deflection by a magnetic field is owing
to the fact that they are negatively
charged. Here we have the foundation
of the modern electronic theory. The
c]'mrgt carried h\-' a particle of Crookes’

* radiant matter ' has been measured hy
Sir J. J. Thomson and is now adopted
as a natural electrical unit. A deter-
mination of the mass of the particle has
shown that the electron is of ultra-
atomic dimensions.

Sir Wm. Crookes who received his
knighthood in 1897 has been the
recipient of almost every honour coveted
by men of science. These include the
Fellowship of the Royal Society, the
Royal Medal, the Davy Medal, the
Cnplcjr Medal, the Drder of Merit and
the Albert Medal of the Society of Arts.
With his death there has passed one of
the few remaining survivors of the band
of eminent men who helped to make
the Victorian era so serviceable
humanirv '
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in a wider sphere of activity.
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These articles are intended primarily to offer, as simply as possible, some

useful information to those to whom wireless sets are but auxiliary  gadgets”

It is hoped, however, that they may also

prove of interest to the wireless worker generally, as illustrating types cf

instruments that have beenm specially evolved to meet the specific needs
of the Awvialor.

= WIRELESS SETS.
g I—THE STerLING TRANSMITTER.

O R

Aircraft Wireless Section

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

HIS little spark set has been

without doubt the most

widely used of the many

service wireless ifstallations

during the war. Itisa well-

designed efficient instrument, very com-

pact, and takes up but little space in
th= bus. .

[iagrammatic sketches of the set are

shown in Figs. 1, 2 and 3, the same

helix of metal ribbon forming the closed-
circuit inductance, the free end being at
the centre. Two leads make adjustable
connection with the helix; one F'coming
from the centre is the closed-circuit
tuning-chip; whilst the other X' i5 the
coupling-clip.

The spark gap 3 15 housed within the
top right-hand side of the box, the width
of the gap being adjusted by means of
the side screws shown. T'he make-and-

.i%
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Fig. 1.

lettering being used to indicate similar

parts in all three diagrams.
The dimensions of the

roughly 8-in. by 8-in. by 5-in.

(On one face is mounted a spiral or

box are
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break is arranged just below the spark
gap and is also adjustable. - This side
of the box is hinged so as to allow access
to these parts of the set.

(On the exterior of the same side are
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placed the key and accumulator ter-
minals. A hot-wire ammeter § i3
mounted at the top of the set, and the
acrial and earth terminals £, K are as
shown,

The set is essentially for short ranges
only. With a crystal detector and fair
atmospheric conditions it proved efficient
up to 20 miles between plane and earth;
but this distance could be considerably
increased under conditions more favour-
able than those of active service, and
with a more efficient kind of receiver
than a crystal detector.

Fig. 2.

In fact, within a specified limit of
short-range work it forms a type of trans-
mitter that is capable of very successful
adaptation to the wireless needs of
commercial flying.

The ordinary service set as illustrated
was designed for transmission on wave-
lengths ranging from 100 to 300 metres.

CIRCUITS.

The transmitter is best considered as
consisting of the following simple
circuits :— -

I—The primary circuit comprises
three 2-volt accumulators, the key 8, and
primary of the induction c»il 2.

II—The secondary circuit comprising
the secondary of the induction coil, a
part, namely F1E! of the helix induct-
ance, and the condenser 4, which,
when it becomes charged from the
induction coil to a sufficient voltage

breaks down the spark gap 3, thereby
forming a wese circuit viz,

[II—The closed nsmllamr}r circuit
consisting simply of the portion F! E! of
the helix inductance and the condenser 4
now connected by the new path opened
up through the spark gap. It is in this
last circuit that -the high-frequency
oscillations are first generated. The
portion K" E' of this circuir is also
comimon to—

IV—The open or radiating circuir,
consisting of the aerial £ hanging down
below the bus, the part K"'E' of the
helix inductance through which the
transfer of energy from circuit III takes
place, and the earth lead which con-
nects with the engine and metallic parts
of the bus.

ACTION OF THE SET.

The current flowing in the primary
circuit 15 interrupted by the “ break " g,
thereby inducing high voltages across
the terminals of the secondary winding
of the induction coil.  These charge
up the condenser 4 to a corresponding
value, and at the same time are suffi-
cient to break down the dielectric at
the spark gap, thereby providing a path
for ‘the condenser to discharge through
the portion of the inductance F1E! that
is included in its circuit. This initial
discharge, owing to the “ inertia " action
of the inductance ** overruns ™ itself and
charges up the other plate of the con-
denser so that the next flow of current
is in the opposite sense and so on. The
high-frequency oscillation thereby set up
continues so long as the persistence of
the spark affords a free path for the
SUrgINg current.

Actually in the set, the current passes
and repasses the gap path from 30 to 40
times during the life of each spark.

During the passage of each surge of
current through the portion KU1E! of
the helix there exists a periodic back
e.m.f. due to induction, which is free to
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act along the condenser circuit formed
by the aerial and earth.

This open cirtuit, being duly tuned
to the frequency of the current surges
in the closed or spark-gap circuit, reacts
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Fig. 3.

readily to the periodic impulses so
applied, and a high value of current is
rapidly established, oscillating between
aerial and earth, and reacting upon the
surrounding ether to produce these alter-
nating disturbances of electromagnenc
equilibrium which are radiated as ether
waves,

TUNING THE CLOSED
CIRCUIT.

As will be seen from the diagrams, the
apen and closed circuits are auto-coupled,
the portions AME! of the spiral induct-
ance being common to both circuirs.

The tuning of the closed circuit
presents no dificulties.  The spiral in-
ductance has been tested and calibrated
by the manufacturers, and the tuning-
clip F! is therefore simply connected to
the helix at the correct position as indi-
cated by the scale.

The fixed condenser in the set under
discussion has a value of .0025 mfds., and
the variable inductance is so calibrated
that the clip when hxed at say 200
metres on the scale thereby determines
the L.C. value of the circuit so that it
oscillates at the correct frequency to
give this wavelength,

The clips used are of the form shown
in Fig. 4 and straddle the helix ribbon

¥
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as indicared.  They are somewhat
troublesome to manage at first, and are

Fig. 4.
rather liable to hecome displaced under
vibration when in the air, so that it s
well to have an eye upon them from

time to time,
(Te he contdnued.)

WIRELESS ON TRAWLERS.

We learn that the demobilisation of
mine-sweeping trawlers is duly proceed-
ing, but that whilst the authorities seem
to lay no claim to the paint composing
the camouflage of these boats, they have
dismantled the wireless installations, and
the point is raised as to whether it would
not be a sound plan to ht a certain
number of trawlers in each fleet with
wireless so that they could supply the
fishermen with information regarding
the state of the markes and so on.
There 15 certainly a great deal to
be said in favour of this. The country
owes the men who work these vessels a
heavy debt on account of their great
services during the past four years
of mine-fishing, and any practicable
arrangement making for their conveni-
ence and prosperity ought to receive
proper consideration.

103



4]
=
THE TRANSATLANTIC
FLIGHT.

REPARATIONS for the great
attempt are being rapidly pushed
forward. The adverse weather
conditions of the early Spring
will add a further strain to the
already severe test of endurance both for
pilot and machine, represented by an un-
interrupted flight of over two thousand
miles even under the most ideal condi-
tions.  Nevertheless from the eager
spirit of rivalry displayed it appears
that the start will not be much longer
delayed,
The following is a list of competitors
as at present announced : —

TYPE. H.F. M.F.H. PILOT.

Fair 120 Mr. S. Pickles
] IltI}rﬂl . igﬂ oo Mr. H. G. Hawker
Whitehead .. 1600 115 Capt. A. Payre
Short .. .. 350 95 Maj.] C.P.Wood
Handle Palgu 1boo 11o  Lt-Col, Collishaw
Curtis é'qap ane 440 — Capt. H Sundsted

. R —. — Lt.-Com, Bellinger
Martinsyde .. 285 1oo Mr. F. Raynham

One of the big Italian Caprom
machines will also probably be a starter.

It is understood too that, in spite
of reports to the contrary, the R.AF.
intend to try their luck with the
giant Porte triplane flying-boat, which
is to be shipped to Newfoundland and
Rown back. E

Various routes are favoured by
different competitors. The most “sport-
ing” and of course the most risky is
the practically straight non-stop Right
from St. John's to the South-west of
Ireland — approximately 2,000 miles.
One alternative is a non-stop run from
Newfoundland to the Azores (1,400

Aviation Notes.
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miles) and thence via Lishon (goo miles)
o England (1,000 miles). Another
suggestion is to take a more Northernly
path with breaks at Greenland and Ice-
land. One pilot—Major Wood—pro-
poses to make the passage Westwards,
starting from Limerick.,

All the machines will of course be
fitted with wireless sets and most of
them will depend to a large extent upon
direction-finding wireless in steering
their course, obtaining their bearings in
this way from “beacon™ ships located at
intervals en ronte. “I'his will enable them
t: compensate for * drift ¥ more accur-
ately than is possible by any other known
means—particularly over the sca where
“landmarks " are very few and far
between,

Possibly in our next issue we may be
ahle to acclaim the winner; and within
a few years—without detracting one iota
from the initiative and pluck- of the
present pioneers—it will probably be-
come our habit to regard the feat as a
commonplace and everyday occurrence.

THE CONTROL OF CIVIL
"AVIATION.

Now that Major-General Sir F. H.
Svkes has heen appointed Comptroller-
General of Civil Aviation we may
shortly expect to be informed as to the
general line of policy to be taken by the
new [epartment.

No doubt this will fall roughly under
three main headings : —

(1) Planning the main arteries of
acrial traffic, and arranging questions of
international policy to the hest mutual
advantage,
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(2) Setting up the necessary chain of
aerodromes and meteorological and wire-
less stations—apd staffing them!

1 3) Drafting a code of air laws to
govern the conduct and procedure of
aerial traffic generally.

Divisions (2) and (3) involve many
points of interest to those who follow
wireless as a career. For one thing it
is practically certain that all aircrafe will
he compelled to carry wireless installa-
tions, not nnl}r for their own prul:t::rinn
in cases of emergency, but also for pur-

of control by the Customs, Police,
and other authorities.

It is already the law at sea, and there
is even more necessity in the case of
aircraft.

This, in combination with the neces-
~ sary co-operating land and sea wireless
stations, opens up for the future a con-
siderable held of activity and scope for
the wireless engineer and operator.

NAVIGATION BY DIRECTION-
FINDING APPARATUS,

A considerable amount of misconcep-
tion still exists as to the precise value
of 1)F, sets as a means of locating
positions in the air.

T'here are two principal ways of using
the r1d|ugnnmmetl:r or direction-analyz-
INg receiver.

The first is to instal it on land and
use it to analyze the direction of origin
of signals transmitted from a plane—in
other words to find the * bearings ” of
the plane from the receiving station.
“T'he station then transmits this informa-
tion back to the lost wanderer. IF this
is done by two land stations whose
location is known by their code call,
the pilot can by means of his chart
rapidly re-locate himself with sufficient
accuracy.

This method has the advantage that
the analyzing work of the radiogonio-

meter 15 done on land and under the most
favourable conditions for ensuring the
greatest sensitivity and accuracy. The
drawback is that the range of usefulness
is limited by the fransmitting range of
the plane which at present is relatively
restricted.

In the other arrangement the radio-
gnninmcter is inﬁmlled in the plane and
may be “swung” to take the bearings
of high-powered land stations such as
Poldhu and the Eiffel Tower.

Even with the unfavourable condi-
tions existing in the air—so far as
receiving is concerned—the range of
usefulness with the latter arrangement
is many times greater than with the first.
Magneto-noise trouble has practically
heen eliminated, the cascade-valve sets
give remarkable sensitivity, and the cal-
culations necessarv to interpret the bear-
ings are reduced by specially-prepared
charts to a mental level but little
removed from that involved in calculat-
ing how many beans make five.

The latter point may have some
soothing effect on those who find a
nervous pleasure in “‘crabbing ” any-
thing that smells of wireless on the
excuse that it introduces unnecessary
and.wearisome complications to the busi-
ness of flying.

RADIOPHONES OVER
LONDON.

The daily newspapers created a con-
siderable 5t|r about the middle of last

month over a little practical illustration
of the possibilities of wireless telephony
from the air,

The occasion arose from the visit of
a flight of planes htred with telephony
sets, and their indulgence in pleasant
converse whilst manceuvring over the
precincts of Leicester Square.

This was duly appreciated by the
operators at the wvarious (Government
wireless stations in and about town, who
promptly * tuned in " and listened.
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It was by no means the first event of
the kind, but apparently Fleet Street was
let into the game on this occasion and
made hay accordingly. So now we know
that it can be done, and that the peevish
language and hiatused Limericks that
have, from time to time, filtered through
our phones when up aloft were not

the psychic voices of aerial spooks,
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122,173. Electric currents, generating electric
furnaces. Petersen, C. 25, Bogstadveien,
Christiania. December  joth, 1918,
No. 21811. Convention date, January
Bth. Not yet accepted. Abridged as
open to inspection under Section g1 of
the Act. (Classes 1 (ii) 35, 39 (iii) and
40 (v).)

Current is generated by forcing gases (o
rotate in a magnetic field, and may be utilized
externally or may effect reactions in the gases.
Oscillatory currents for wireless signalling and
the like, may be produced. As shown, the
gas is blown into a circular chamber K through
tangencial inlets D), and escapes by one or two
axially-arranged passages F, the gas currents
may, however, be reversed in direction Pale-
pieces P, P' of an eleciro-magnet are situated
on opposite sides of the chamber. Radial
electrodes A, or an annular electrode, and
axial electrodes B, which may be in contact,
are provided ; the walls of the chamber may
also form an electrode. The negative elec-
trodes emit ultra-violet rays under the action
of fonic bombardment, thus promoting ioniza-
tion. [Initial ionization may be effected by
quartz lamps emitting ultra-violet ravs ; or the
electrodes may be initially or continually
supplied with high-pressure current. By the
use of an alternating magnetic field, or of a
multipolar arrangement, alterpating current
may be obtained. The chamber may be higher
and the field radial ; a central iron block may
be provided. If gas reactions are to be effected,
electrodes may be dispensed with, or employed
as auxiliaries only. The gases may be air,

nor yet the creations of an over-ripe
imagination.

The departure from the precise
phraseology set out in the official ** book
of words ™ supplied for the guidance of
transmitters must be attributed to some
obscure ether-wave reaction not subject
to the penalties laid down in King's
Regulations.

R R =

Patent Section =

U'nder this heading will be printed cach month abridgmients from the [Hustrated
Official fournal :Pnunnjl of wireless patenis recently published. -

N

e

steam, or combustion products. The pressure
for forcing them into the chamber may be
produced by combustion of coal gas, oil, or
the like in a closed vessel ; or combustion may
take place in the chamber itself. For pro-
ducing nitrogen oxides the gas mav contain

an excess of air, or the oxygen may be ablained .
by decomposition of the carbonic acid or
steam. The combustion air and fuel may be
pre-heated by the gaseous produets, and the
air may be led around the apparatus. Most
of the heat of combustion may be used for
raising steam, burning tiles, and other pur-
poses. Ammonia may be prepared from a
mixture of steam and combustion gases, The
electric current obtained may be used for
magnetization and for compressing the gasss —
Nustrated Official Journal (Patents).
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amaleur installations and apparatus.

LTTTEETTET

The Construction of Amateur
Wireless Apparatus

This series of Articles, the first of which was published in owr April
number, is designed to give practical insiruction in the manufacture of
In the following article the author
deals with the important question of insulation.
has arranged with Marconfs Wireless Telegraph Co., Lid., to supply
complete apparatus fo the designs here givem, as soon as Amalenr restric-
fions are released.

Arttcle Tweo: InsuLaTION AND INSULATORS,

The Wireless Press, Lid.,
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N the last article we indicated

broadly to the amateur the lines

along which he should proceed when

laying his plans for the erecrion of

an aerial and the construction of an
earth system, Before going into detailed
arrangements of masts and aerials we
propose to make a few remarks on the
materials of construction employed
in a station,

Insulating materials pla}r a large part
in  both receiving and ° transmll:l:mg
stations and their correct use is neces-
sary for efficiency’s sake. In a wireless
station insulation is used for such widely
different purposes as supporting an aerial
and to form the dielectric of a con-
denser. In the frst case the insulation
is exposed to the action of weather, etc,,
whereas in the second it is completely
protected. It will then be most con-
venient to classify insulators according
to the purpose for which they are to
be used.

It must be borne in mind that the
insulation of the component parts of an
oscillatory circuit must always be of the
very highest order. Insulation which
would be quite good enough for ordinary
purposes, such as lighting circuits and
bell installations, is- not suitable for a
transmitter or receiver for wireless tele-

graphy. Bad insulation of an oscillatory
circuit is followed by reduced efficiency.
In a receiver this results in weakening of
signals; in a transmitter loss of power;’
and if spark waves are being emitted an
unduly high damping. The three main
questions of insulation are (1) The
aerial, (2) Leading-in insulator, (3) In-
sulation of instruments. In the last
class we include all the component
parts of a transmitter and receiver. .
Aerial Insulation. Undoubtedly the
best material for all outside work is
glazed porcelain. The desiderata of an
aerial insulator are that it should have a
mechanical strength and that it
should be unaffected by weather. Glazed
porcelain fulfils both these conditions.
Many types of insulators may be pur-
chased which are constructed from insu-
{ating compounds moulded into various
shapes. All of these suffer from the dis-
advantage that the surface of the material
deteriorates under the action of weather,
T'his weathering. action i most impor-
tant. Nearly all the conductivity of an
insulator is due to faulty surface. The
point is well illustrated in the behaviour
of an ebonite insulator employed out of
doors. Ebonite, under the influence of
sunlight, undergoes a chemical change
on its surface, resulting in the liberation
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ot free sulphur. If a piece of ebonite
be left exposed to sun and rain for a
few days this effect can be easily
observed; the surface will change to a
greenish-yellow colour in place of the
dead black of clean ebonite. This liber-
ated sulphur, in contact with moisture
and the oxvgen in the air becomes
oxidised to sulphurous and sulphuric
acids, with the result that a conducting
laver 15 formed and the insulanon resist-
ance of the insulator as a whole is
lowered. This explains why an aerial
suspended from ebonite insulators has a
hetter insulation resistance after a shower
of rain.  The rain washes the surface
of the ebonite and so removes some of
the conducting acids which have formed.
It will, therefore, be obvious that any
articles made of ebonite should always
be protected from direct sunlight and
damp. For this reason ebonite has heen
abandoned for aenal insulation. Rubber
suffers from the same disadvantage to a
lesser degree, but possesses the important
guality of flexibility and is not fragile
like cbonite. Rubber ** strop ™ insulators
are consequently largely used for ship
waork, but it s necessary to keep the sur-
face of the insulator covered with some
inert insulating coating to protect i1t
from the weather. A wvarmsh having
hitumen as a base is generally used.
The aenal insulator the amateur uses
should therefore be either porcelain or
rubber.  Porcelain rod insulators made

specially  for aerial work can be pur-

chased in various sizes. Such an insu-
lator is shown in Fig. 1. It simply con-
sists of a straight rod of porcelain with

. . W A "

Fig. 1.

a hole at each end. These insulators are
everlasting and strong and are recom-
mended. Care should be taken when
hoisting the aerial, as, of course, they
are brittle, but once the aerial is aloft

WORILD

and the insulators are consequently under
only tensile stress they will be found
strong and durable. For a pormble
station the rubber * strop ™ insulators
shown in Fig. 2 should be used. These

are specially moulded with a hbrous core

Fig. a.
to give strength. FEyes are hitted at each
end for attachment. ‘These insulators
are the only ones suitable for aerials
which are constantly being erected and
dismantled—any ordinary pattern would
svon be broken in the process. Under
these conditions it Is not necessary to
treat the surface of the insulator with
any protecting varnish, as the aenal is
never exposed for a long enough period
for weathering to occur.

Excellent aerial insulators can also
he made by stringing a series of
porcelain * reel 7 insulators  together.
The reels are made in various sizes
and patterns, that shown in Fig. 3

Fig. 3.

being a suitable type.  The advan-
tage of this method lies in the fact
that the wire loops used for making the
chain can be passed one round the groove
of the reel and the next through the
hole in the centre; so that a chain is pro-
duced which does not let down the
acrial should a reel be broken. The wire
loops being interlocked, the chain simply
loses an insulator and becomes a little
longer when such a breakage occurs.
This type of insulation is strongly
recommended whenever the aerial s
erected above telegraph or telephone
wires, as fouling will not occur should
an insulator break. The number of
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reels to employ in each string depends on
their size and design, hve ordinary reels

about 23 inches in diameter will gener- -

ally be fuum:l sufficient for a transmnrnng
aerial and two for a receiving aeral.
The numbers, of course, refer to the
reels per chain insulator. If is obvious
that in order to obtain the highest in-
sulation, such as that given by the porce-
lain rods before-mentioned, a consider-
able number of reels per chain would
have to be used; this makes the chains
long and cumbersome and also reduces
the height of the aerial. Readers are
therefore advised only o employ this
type of insulator when necessary for
safety’s sake.

Leading-in Insulator. The correct
function of a leading-in insulator is to in-
sulate the bare aerial lead from the wall
through which it passes into the wireless
rocm, and nof to take the pull of the
aerial down lead. The down lead should
he strained to an insulator attached to
some fixed point, such as a stake in the
ground or a strong hook driven into the
wall of the building, and the end of the
acrial wire or wires should be led quite
loosely through the leading-in insulator
to the wireless room. The method is
shown in Fig. 4. Of course, the “ no
joints ” principle must be adhered to,
the wire not being made off at the strain-

ing insulator but pgssed through the hole

.|

=

= el el

-q-nnnnl-

Fig. 4.

and whipped with soft copper wire.
For all aerial work No. 20 soft copper
will be found most suitable for whip-
ping loops and eyes. By employing this
method we are enabled to use a simple
porcelain tube for leading-in. These
tubes are made in various lengths up, to
about 36 inches long, a suitable diameter
(outside ) being about 1 inch or 1 inches.
Thl:].' may be either straight or may be
curved over at the end. When the latter
type 15 employed the curved end should
he on the outside of the building and the
tube should be fixed so that the mouth
is downwards to prevent rain entering
the building. In general, the straight
tube will be found to meet all uire-
ments, A cork in the outside end, with
a central hole for the passage of the
wire, will keep out the wet. The tube
should project at least one foot clear of
all roof drips on the outside and about
3 or 4 inches inside. No special hnlding'
arrangements are necessary, A hole into
which the tube will fit tightly in a
window frame or the wall of a wooden
building is sufficient as there 15 no
mechanical stress on the insulator. For
leading through a brick building the tube
may be cemented into a hole drilled
through the wall.

Iusulating materials for the construc-
tion &f apparatus. (a) Formers for
coils.—Undoubtedly the best material to
employ for tubes and formers for induct-
ance coils is the hest quality ebonite. It
has the advantage of being an insulator
of a high order and at the same time 15
good material to work and is everlasting.
Ebonite formers are used for the coils of
the best receivers produced commer-
cia.il:..u Of course, the remarks we have
just made with reference tn the
deterioration of this material do not
apply when the ebonite is used for the
construction of instruments. Neverthe-
less, even indoors, apparatus made of
the material should not be left exposed
to direct sunlight for long perinds.
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There are many patent insulating
materials sold for wireless purposes,
nearly all these fall short of ebonite in
some respect or other; consequently we
advise the amateur who wishes to do the
~ very best work to use it for all instru-
ment work.

'I'here is one point in this connection
to which we would draw the reader’s
attention. It is found in practice that
the operations of moulding ebonite
articles, such as tubes, etc., results in the
formation of a thin skin on the surface
of the material which has a lower insula-
tion resistance than the main body. This
fact is of importance in several direc-
tions. For example, an inductance coil
wound on a cylindrical former which
has a more or less conducting surface,
must have unnecessarily high losses in
it when a high frequency current is
flowing through the winding. Conse-
quently, it is always necessary, before
using commercial ebonite, to make sure
that this conducting skin is not present.
A simple test to enable the experimenter
to settle this point is shown in Fig. s.
It simply consists in winding a few
turns of copper wire on the article (a
cylindrical former is shown in the
hgure) in two sections; the sections being
each connected to the terminals of a
spark coil. The distance between the
nearest turns of the two windings is
chosen somewhat greater than the spark
length of the induction coil. If then,
on working the coil a sefies of sparks
are seen to jump over the surface of
the ebonite we may be sure of the
existence of the conductive skin.. Of
course, care must be taken, before the
test is made, to see that the surface is
perfectly dry and clean or a false result
will be obtained. The amateur can
easily modify the experiment himself in
order to apply it to any moulded article
of irregular shape. When the conduc-
tive surface 15 found to exist the skin of
the material must be removed before it 1s
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Fig. 5.

used in the construction of any appara-
tus. This can be done by careful
scraping or by rubbing down with first
coarse and then fine glass-paper.

Many amateur wireless telegraphists
will, no doubt, not wish to go to the
expense of using ebonite for their instru-
ments. Quite good results can be
obtained from inductances wound on
formers of parafiined cardboard.

The two main points to observe are :
(2) the cardboard must be clean and dry
before impregnation and (4) the wax
must not be overheated when melting.
The tubes, or sheets, of cardboard should
be kept in a drv place and it is as well
to warm them for a few hours before
immersion. The paraffin wax should
be of the very best quality and should
not be melted over an open flame. Some
form of * double boiler ' is best for the
purpose, A glue-pot serves well for
small parts, but the amateur can easily
make up a suitable bath for larger tubes
and sheets. Thick cardboard, well im-
pregnated, is quite suitable for mounting
up receivers. Wood is not recom-
mended, as individual specimens vary so
much in insulation resistance.
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ELECTRICITY MADE PLAIN.
By G. R. Peers, AM.LE.E. London:
John Heywood, Ltd. 2s. 6d. net. (2nd
edition ).

N this little book the author sets out

to explain in a manner suited to the

non-scientific reader the various uses

of electricity. Such an aim is neces-

sarily very ambitious and covers
almost the entire held of industry, yet
we are of opinion that it has here been
accomplished in a most creditable
manner.  Chapters 1, 2 and 3 are
mainly given over to elementary expla-
nations of electrical theory, whilst the
remainder of the book introduces the
reader to electricity at work in well-migh
every way of which one can think,
Eight-and-a-half pages out of a total of
a hundred and thirty-seven are devoted
to wireless telegraphy and give a pretty
good account of the subject—consider-
ing the public for which it is expressly
intended. The book concludes with a
glossary of electrical terms.

Having in view the author’s attain-
ments and the general excellence of this
volume it is surprising to find here and

there certain imperfections of writing. .

On page 5 the author says, “In
** dealing with the flow of a current of
* electricity, it is necessary to understand
** three terms, known as ‘ Ohms L:w,’

** which are: Volt, Ohm, Ampere . . ."
And in rJu- G]msar'.r the ampere is
defined as ** One of the three funda-
** mental electrical units (upon which all
** electrical calculations are based)known

s ‘Ohm’s Law."" The definition
of Ohms Law itself (p. 137) is not
at all happy.
(On page 57 we read : —

“In the ordinary electric bell it will
“be found that when the armature to
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* which the hammer 15 attached to the
* magnet, and the bell is ringing, little
* electric sparks are produced at the
" point of contact, and each of these
** sparks 15 sending out into space electric
* waves, which with a sensitive apparatus
* for indicating their presence can be
* picked up and made use of. Such an
* instrument is called a * detector.” "

On p. 61 it is stated that the Eiffel
Tower time signals are sent out at mid-
day. Actually they are transmitted at
10 a.m., 10.44 a.m. to 10.49 a.m. and
11.44 p.m. to 11.49 p.m.

The third paragraph on p. 124 strikes
us as inaccurate. Surely in an X-ray
tube the electricity passes from kathode
to anode, producing X-rays at the latter
or at the anti-kathode, and not vice versa
as stated.

The book is exceedingly well illus-
trated and well worth its price.

TEMPERATURE CONVERSION
TABLE. Cambridge : The Cambridge
Scientific Instrument Co., Ltd.

This table, printed in two colours on
a stout glazed card 14d-in. by 12-in.
takes the form of a spiral curve of four
to five turns. (On one side of the curve
is shown the Fahrenheit scale, ranging
from —460° to 3,630° by steps of 2°
and on the other side is the Centigrade
scale from -270% to 2,000° in steps of
2°. By this means conversion from one
scale to another is reduced to a process
nf simple inspection. To provide for
the conversion of temperature from the
Réaumer degrees to both Centigrade and
Fahrenheit degrees the necessary for-
mul® are prominently shown.

The card is a most useful study,
laboratory or workshop companion and
15 1ssued hi,' the publishers free of charge
on T"ECE‘I'F!t ﬂr ‘-I?LPE‘T'I.I:‘E to cover Pmmgt.
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APPOINTMENTS.

r. Henry William Allen,
F.C.L5., Director (for-
merly becrel::.r}) and
Mr., William Woalter
Bradfield, C.B.E., Direc-

tor (formerly Manager) have been

appointed Joint General Managers of

Marconi’s Wireless Telegraph Com-

pany, Ltd., and The Marconi Inter-

national Marine Communication Co.,

Ltd. Mr. H. W. Corby, F.CL5.

(formerly Assistant Secretary) has been

appointed Secretary of the Companies.

NEW

RETIREMENT OF SIR
[. J. THOMSON.

We learn that Sir J. J. Thomson has
resigned his position as Professor of
Experimental Physics at Cambridge.
The Governing Body of the Cavendish
Laboratory has appointed Sir Ernest
Rutherford to succeed him,

Sir Ernest Rutherford is a New
Zealander and was educated at Trinity
College, Cambridge.
recommenhdation of Sir |
he” was appointed Professor of Physics
at McGill University, Canada. Twelve
years later he returned to England to
succeed Professor Schuster as Lang-
worthy Professor of Physics at Man-
chester University.

Sir Ernest Rutherford carried out
some important plnntcr work to which
was due the invention of the famous
Marconi magnetic detector.

HONOURED BY THE KING.

From the London Gazefte we learn
that Major and Brevet Lieut.-Colonel
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(temporary  Lieut.-Colonel) Bernard
Calwoudley Gardiner, R.M.L.L., Fleet

Wireless Officer, has been appﬂlnl::d by
the King to be an Additional Member
of the Military Division of the Third
Class, or Companion of the Most
Honourable Order of the Bath.

WIRELESS MAN GAINS

AIR SERVICE MEDAL.

Sergt. Observer G. T. Newhold,
R.A.F., has been awarded the Air Ser-
vice Medal much to the gratification of
his many * friends.  Sergt. Observer
Newbold joined the R.N.A.S. as a wire-
less operator in June, 1§16, being at first
attached to the seaplane base in the
Scilly Isles. From January, 1917, until
January of this year he was engaged on
flying duties, either searching for sub-
marines, or as a member of escorting
convoys to vessels in the English
Channel or the Atlantic.

AIRCRAFT EXHIBITION
FATALITY.

At Newcastle on the 26th of March
the Coroner held an inquest on Lieut.
Frederick Fenwick, test pilot, of New-
castle, and John Henry Underwood, air
mechanic and wireless operator, of
Darset, who were killed at the Aircraft
Exhibition owing to a mishap to their
machine in mid air. After having heard
the evidence the jury brought in a ver-
dict of * accidental death.” Evidence
showed that the accident was caused by
one of the wings of the aeroplane com-
ing in contact when at a heighe of about
1,000 feet with the wire detention cables
of a kite halloon.
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REPORT OF THE DIRECTORS OF THE MARCONI
WIRELESS TELEGRAPH .COMPANY OF AMERICA

To THE STOCKROLDERS :

The Directors of the Marconi Wireless Tele-
draph Company of America respectfully submit
herewith balance sheet, profit and loss account,
and a summary of operations for the vear
iended December 3ist, 1918, as certified to by
Arthur Young & Company, Certified Public
Accountants.

The operations for the fiscal vear show,
before allowing for Reserves, a net income
of $qg98,358.14 as compared with 5780, 502. 44
for the vear 1gu7.

The net profits for the vear, after utilizing
S28h,510.37 for Reserves, oamounted o
8s11 H:ql 57 as against $617,772.69 In 1q17,
of an increase of 15.23 per cent.  This amount
has been added to the Surplus, increasing that
account, aflter pavment of S404,975.00—1918
Dividend—to $1,631,41578 at December 31st,
1518, and the Reserves set aside at that date
for depreciation  amount to  $629,176.27
additional.

L]

Your Directors are pleased to call attention
to the dividend of 5 per cent. per annum which
was paid August 1st, 1918, and to the declara-
tion of another dividend of § per cent. per
annum payable on July 1st, 1919, to stock-
holders of record June 1st, 1g1g.

Your company continued in 1918 its whole-
hearted efforts 10 co-operate with the Govern-
ment in every way possible, in the conduct of
the war,

Of dpprullrﬂnll:h twelve hundred male emi-
ployees on its roll, four hundred and fifty-six
were nymbered in the stars of its service flag,
and seven were called upon to make the
supreme sacrifice for their country.

Official recognition of yvour company's war
~service was expressed by Commander 5. C.
Hooper, of the Navy Dﬂurtm-‘m. on Decem-
ber 13th, in his testimony at the hearings
before the House Committee on Merchant

Marine and Fisheries on the bill providing for
Government ownership of all radio stations.
He said @ (Here follows an extract from Comie
mander Hooper's speech in which he pays a
tribute lo the fine co-operation of the American
radio manufacturers, inventors and amaleurs
with the Navy Department when the ['nited
MStates enlered the war, mentioning specially
Mr. E. J. Nally, the Vice-President ® and
General Manager of the Marconi Company.)

But, notwithstanding these fair words from
its representative, the Navy Department neveg
for a moment departed from its original desire
to monopolize the radio business.  Shortly
after the signing of the armistice, it caused
tn be introduced in Congress, for the third
successive time, a bill prmndmg for Lsovern-
ment ownership and operation of all wircless
stations. This bill, known as H.R. 13.15u.
was considered by the Committee on the Mer-
chant Marine and Fisheries, House of Repre-
sentatives, at public hearings frem December
tath to 1gth. On January i16th, this Com-
mittee decided, by wnanimous vote, to table
the bill, and it is believed that no further
attempt will be made to introduce similar
legislation during the present scession.

This danger, however, is by no means per-
manently ended, and every stockholder should
remain on the alert and should promptly pro-
test to his representative in Congress when-
ever any new attempt is made to pass measurcs
valculated to destroy the business of your
Company.

The lollowing pages taken from the ' Hear-
ings before the Commitiee on the Merchant
Marine and Fisheries, House of Represen-
tatives "' contain the arguments made by your
officers at the hearings referred to, and will
repay vour careful reading.

Fer the Directors,
Jonx W, Grigns, President.
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Questions and Answers

HIEETLTT

SUNTHTE i

NoTe.—This section of the magasine is
placed at the disposal of all readers who wish
te receive advice and information on maliers
pertaining to both the lechnical and non-
technical sides of wireless telegraphy. Readers
should comply with the following rules:
(1) Questions should be numbered and writien
on one side of the paper only, and should not
excecd four in number. (2) Queries should be
clear and concise. (3) Before sending in their
queslions readers are advised to search recent
numbers lo see whether the same gqueries have
not been deall with before. {4] The Editor
cannol underlake lo reply lo queries by posi.
{3) AU queries must be accompanied by the full
name and address of the sender, which iz for
reference, mot for publication. Queries will
be answered under the initials and town of the
correspondent, or, if so desired, under a " nom-
de-plume.”” (6) Will readers please nole that
as amaleurs they may not at present buy,
construct or use apparatus for wireless fele-
graphy or telephony. (7) Readers desirous of
knowing the conditions of service, elc.. for
wireless operators, will save time by wriling
direct lo the various firms employing operators.

CAPT. DE LA R. (Paris).—Asks several
uestions about valve circuits. As these gques-
tions are of general interest to our resders we
have reproduced the diagrams in full.

Question A.—If all the circuits Nos. 1, 3,
3 and 4 work under exactly similar conditions,
how would they compare for sensitiveness and
strength of signals. The crystal used in No. 1
Circuit is a good carborundum ecrystal?

Answer.—Comparing circuits 1 and 2, the
strength of signals received by circuit 2 will
depend on whether they are strong signals or
weak signals when received on circuit 1. If
the signals are wvery weak then it is quite
possible that the average increase of the
current in the plate circuit, due to the positive
half of the received oscillations is the same as
the average decrease in the plate current due
to the negative half of the received oscillations.
In such a case therefore the average current
flowing through the telephones will be zero.
If, however, the signals are sufficiently strong
a rectified current will flow in the plate circuit.
Assuming that exactly the same amount of
energy is received by each aerial of circuits 1
and 2, and is sufficient to give readable signals
on rircuit 1, stronger signals would be pro-
duced by circuit 2 owing to the fact that prac-
tically mo energv is taken from the aerial
circuit, as in the case of the crystal detector.

In circuit 3, an inductance coil and tuning

condenser is added to the plate circult, a recti-
fying crystal being connected across the con-
denser. There is now no necessity to rectify
the incoming oscillations by means of the valve,
and therefore the initial potential of the grid
can be adjusted to such a value that for a
given variation in the grid potential, due to
the received oscillations, the greatest variation
in the plate current is produced. By the use

No. 1.

of this circult it is easy to receive signals that
would be quite inaudible if received on a
crystal circuit.

In circuit 4, we have the same circuit as in
3 but with the addition of an extra inductance
coil in the plate circuit. By the introduction
of this coil, the oscillations in the plate circuit
are made to help the oscillations in the grid
circuit, which in turn strengthen the oscilla-
tions in the plate circuit. When a valve circuit
contains a reaction coil in the plate circuit, the
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WHY YOU WILL BECOME A PELMANIST

SIMPLE FACTS AND THEIR MORAL.

E?EHTU&LLY you will become s Pelmaniwt.
It may not be soon ; it may be wesks or aven
months hence ; but sconer or later you will enrol
for the study of Pelmanism becanse you will be
convinoesd that it is essentisl to yoor welfare.

Yon will have read the tributes paid to Pelmanism
by distinguished men in every sphere of mﬁtig
and ths recommendations made by & great part
the Prema, You will have read the personsl testi-
mony 0 Pelmanism by students of the Bysitem.
;i’tm will pﬂr;!hlpl! have sean the effects of l;dmln-

on of your own usintance ; but you
:l_-ﬂn nuttalrhnllr convinosd that Pilmlnim:’ri [
neotasity to you until you have written & ip-olh:-.ﬂl
to the Pelman Institute and received the lilerature

whioh is published on the subject and freely offered
to tha publie.
Then the conquest of your indifferance will begin,

because you will come to & completa knowl of
what Pelmaniam is and what Pelmanism :
Youn will not ba laft with a shadow of & doabt as to
its su ng value in your own osse. You will
realiss that your miod is just as amenable to dis-
iia}'lm and sxerdiss &a are musclas. Asd you
further come ta an ondarstanding of the
that the homan mind r mind—is aven more
pliani than buman muscle—that mental exercise

in immeasurably more resnltful than physical

BEATOiN,

When you have apprecisted this you will lose
very little time in enrolling as & Pelmanist. Your
erstwhile indifference will have given place to
sbsorbed interest and keen enthusimam, and you
will ba impatient for the arrival of the first of the
wonderfaul “little grey books' that so surely

smoolh sway the rough places on the path to
prosperity and suocess. E'-“l'I:\a firat leasons and
exercisss of Felmaniam will o out to your

mind’s eye & new vista of possibilities. You will
gain & naw conception of place in the world.
You will see what vou have missed and foresee
what you can gain.

You will heartily andorse the P-upullr verdict on
FPelmaniam ; the odds are that after the first leason
yon will yoursell be bearing testimony Lo the
Bystem and agreeing heartily that Felman indeed
does ** snlighten understanding.”

And then, later, as the beneficial influence of
Pelmanism makes itsalf felt, you will report that
yon have oblained all that you sought from it, and
mnoh more.

And io this you will be in no way unique, for ik
in all but & brisf record of the Pelmanic progress of
thonsands—ay, hondreds of thousands—ol other
men and women. But you mnst make the first
move. Pelmanism is pever forced u EDYODE.
It is pever canvassed nor is sin,ie worrying
letter ment after the literature on Pelmaniam is
onos dalivered. You become & Pelmanist of your
own free will. There are few Pelmanists who do
nol bless the postcard that ex their will to
know more about this wonderful System that the
Publio, the I'ress, and leaders of thought throngh-
oak the nation are unanimous in scclaiming ss the

te of '“sucoess in industrisl business,
xﬁl or professional life.”
May, 1919,

xiii

CONSIDER THESE POINTS.

There is no parallal to the amazing sucoess of
Pelmanism amongst all classes ; and every month
every week, ita suocess and popularity increase.

It is perfectly simple and sasy to master, takes
but very little time, and can be studied anywhere.
Being taught entirely by oo om, it does
not matter whers you live. y snooeasfnl
Pelmanists toock nop the Course when living overseas
in remeta corners of the Empire.

It has now been adopted by over 400,000 men and
women, and n0 thorough student of the Cowrae has
ever yol failed to secure " vequlfs.”

INTERESTING
From a Director.

1 oonsider the Pelman Course is of the utmost
valuoe., It temches one how to obsarve and to think
in the right way, which few realise who have not
studied it. The great charm to me waa the real-
izsation of greater power; power to train onesell
for more and more sficiency. 1 gained from each
lesson right op %o the snd of the Course.

From a Clerk.

Looking back over the tima since I first enrolled
for the Courss, I marvel at the changed outlook
and wide sphere which it openad out to me. The
m benafits are » t inoresse of sell-con-
= ﬂd & i.hnn-n:'lén d hq:l:q.r memory. If only

& pu knew your Course | am sore your offices
nnufd be !ihr&
studenta.

LETTERS.

¥y besisged with proapective

From a Works Manager.

Yoor system has certainly been nlgu.l aamint-
anoe to me in & varisty of ways. U recantly I
was works man for s big firm of yarn .
but have now atiained the position of right-hand
man to the owners, being removed from the axe.
cutive to the administrativa side of the busineas.

From a Bank Cashier.

I have much re in testilying to the pras-
tdiw“a of the Puhﬂln Eﬁhmuu lbn:ium of

B ona's mant Wars. chiafl ragret
ilthﬂlungdnﬂhhmn > m:ur{ . I hawe
found the '.l'll.l].l.l:f of great valus in clearness of
mental vision, quickness of decision, and greater
self-confidence. The outlay is quite nominal com-
pared with the grest advaniages attained.

 Mind and M, " fim whiok iha Palman
Courss i fully mﬁ with a Hznqpu of the
lasson: ) wnil be sant, gratis and post frees, W

with a full af " Truth's" famous
on the Palman and a form eniilli
raaders of * The iraless Wi " fo the com-

pleta Oourss at @ reduced foe, on application Lo
the Pelman Inglitule, 145, Pelman House,
Bloomabury Biresl, London, W.0. 1.

Please mention The Wireless World
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| ATL A NTIC ESTABLISHED 1809
COLLEGE NORTH BRITISH

' OF
Wireless and Submarine & MERCANTILE
Telegraphy, Cahirciveen. INSURANCE COMPANY

Send your boy to the centre of

vt | | FIRE. LIFFE.

Most Successful Tuition
by fully qualified Staff. ACCIDENT ANNUITIES

Students can gqualify for shore EU RGLARY MARINE

appointments, as the College is
equipped with the most complete
and up-to-date Wireless Plant in FUNDS
Ireland — an exsct faceimile of

Shore and Ship installations. £ 2 3 : 7 5 O, O 0 0

[lusirated Prospecins on application fo
M. M. FITZGERALD, A.M.LE.E. Chiel Offices :

Princidai.
ek LONDON : 61, Threadneedle Street, E.C. 2.
EDINBURGH : 64, Princes Streel.

“You cannot charge me with not preparing betimes to assist

you to secure your due share of World Trade after the War.”
—J. C. H. Macbeth.

HAVE YOU HEARD ABOUT THE WONDERFUL

Marconi International

CODE?

THE CODE THAT IS MORE THAN A CODE.

It halves the cost of Cablmg, and is an Interpreting Agent and &
Phraseolo £u! Dictionary in Nine Languages. It places in oo

your hands the Master Key to the Trade of the Globe! . {‘.-.P".ﬁ’ﬂ&
& A
We shall be pleased to send you, free of charge, our Linguistic Map of the World '*:P 1‘? b+;1
and Handsome Illustrated Booklet if you will cut off this corner, pin it to one o n';;ﬁ‘ o
of your letter headings and post it to us. ‘a.ﬁ}*ﬁf‘ o
n“" .,5"' 5

THE MARCONI INTERNATIONAL CODE CO., Lrn.
Marconi House, STRAND, LONDON.

May, 1919 xiy Please mention The Wireless World
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No. 2.

strength of the received oscillations can be
enormously increased by making the proper
adjustments, amnd very weak signals can be
magnified so that they are readable a foot
mr so0 away from the telephones.

A valve circuit takes a smaller amount of
energy from an aerial than a circuit containi
a crystal detector. By means of a reaction coi
in the plate circuit it can feed energy back
into the aerial circuit, therefore the net result

A\

a
1
e
-

il

No. 3.

is that the losses in the aerial circuit are
greatly reduced, and in fact the damping in
the aerial can be made rero. Hence greater
selectivity and sensitiveness is obtained with
valves,

It iz not possible to make any definite state-
ment as to the relative magnifications of the
circuits as so much depends on the efficiency
of the valves and the conditions under which
they are used.

Question B.—Looking at circuits 3 and 4 is
it better when using a carborundum erystal
and valve, to rectify first with the crystal and
then amplify with the valve, or vice ersa?

Answer.—The practice of the Marconi Co.
is to amplify with the valve and then rectify
with the crystal. This method suppose
that the signals to be rectified are f&: aver-
age strength of signals on a non-magnifying
receiver, and hence are suitable for ordinary
crystals which are selected for signals of this
strength.

vg

I

Question C.—Could not the grid battery be
suppressed as in circuit § by combining the
grid and filament batteries?

Answer.—Yes. This method is employed by
the majority of valve receivers, thl:rcgy effect-
ing economy of batteries

A £ 0

Cluestion D.—Can circuit 6 be used for the
reception of spark signals and rontinuous
waves ?

\%

-4
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No. 6.

Answer.—This circuit is quite suitable for
the reception of spark signals. The insertion
of the condenser V.C. in the grid circuit is a
common one in a number of American
receivers. This condenser stores up the
currents which are rectified by the valve. The
charge and discharge ol this condenser during
the reception of incoming oscillations decreases
and increases the Plate current at a low
audible frequency, the group frequency in fact
of the received waves.

This circuit is not suitable for the reception
of continuous waves unless some external
source of alternating current is made to super-

*,.

-

impose oscillations on the aerial circuit thus
giving rise to what is known as *' beat"

reception.
A 2 A

Question F.—Would circuit 8 be suitable for
the reception of continuous waves?

Amswer.—This circuit is not very suitable for
the reception of continuous waves. A some-
what similar circuit was used by Dr. de Forest
some years ago and since im This
circuit will only react, thus becoming suitable
for the reception of contimuous waves, when

No. 7.

the aerial and secondary circuits are slightly
out of tune, There is, therefore, no control
over the frequency of the beats set up.

aS » N

Question E.—I1s not circuit 7 the most usual
connections compared with circuits 3 and 47

— 91
i 2 |

Answer.—Low resistance telephones in con-
junction with a wn tranaformer are
generally used in the plate circuit because the
operator is then less lisble to shocks than when
using high resistance telephones directly con-
nected to a high tension battery.

Also less damage can be done to the insula-
tion of the windings of L.R. telephones when
breaking the high tension circuit than would
be the case if H.R. telephones were used.

£ .
“rifs
3

No. g

Question G.—Are the resuls obtained with
this circuit good? Can L', L be the same
as in an ordinary two-circuit receivers? Can
a valve, or valve and crystal together, be used
in this circuit? What distance must separate
L', L? so that they do not interfere one with
the othee?

Answer.—This circoit is a usual type of
erystal circuit, and can be made to give good
results, but it i better to hawe separate
tqu.Iin coils.

LY L.* can be of same construction as the
inductance coils of an ordinary receiver.

If a valve were used the fact that the
coupling is not adjustable through zero would
probably prove detrimental to its use.

The distance between L',L"' must be so
great that ¢he mutual inductance is very small,
say so small as to give 1 or even o.1 per cent.
coupling. The best practice is to arrange these
two coils at right angles one to the other.

b
e
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T.S.E. (Goole, Yorks.).—{1) There iz no
P.M.G. Certificate issued for Wireless Tele-
phony at present. (2) The Postmaster-General
is prepared to conduct an examination in the
Marconi system of using continuous waves, if
the applicant so desires. (3) As the aerial
postal service does not exist at present we
cannot answer your gquestion. (4) In the pre-
amble to a radio telegram the word ** Radio "
should be wused as it has "been officially
accepted as meaning ** wireless."’

A.].LH.O. (Seven Kings, llford).—{1) The
maximum age limit for operators joining the
Marconi service is 25; the age limit for other
technical positions depends upon what the
position is, and as you do not specify any in
particular we cannot answer you more fully.
(2) As you possess a First Class P.M.G. Cer-
tificate you might apply to The Marconi Inter-
national Marine Communication Co., Ltd., to
be placed on their waiting list, but we do not
think that you will obtain a shore position.
For a post on shore you might try the firm
you mention.

D.H. (Manningtree).—Subject to there
being a vacancy we think that you would be
eligible for an appointment such as you
mantion. You could get a definite ruling on
the guestion by applying direct to the
Company.

SYSTEMS (East Ardsley).—{1) We do not
know of any book dealing exclusively with
the Telefunken system, but can recommend
vou to read the section devoted to it which
appears in Wireless Telegraphy by R. Stanley.
{2) Similarly with the Poulsen system we know
of no book dealing entirely with this. It is
however discussed in most standard books on
wireless telegraphy. (3) The Postmaster-
General will examine an applicant in these
systems if requested to do so, afterwards en-
dorsing any certificate issued to the effect that
the holder has passed in such systems.

G.L.C. (London, S.W.).—Sir O. Lodge has
written a book entitled " The Aether of
Space."’

H.5. (Millom).—{1) Under a provision of
D.0O.R.A. you cannot at present obtain a
licance to erect a wireless aerial. (2) When the
said provision ceases to exist your application
should be made to the Secretary, G.P.O.,
London. (3} You may not buy or make
apparatus for wireless at present; follow the
series of articles on the construction of such
apparatus which commenced in our April issue,
and strdy ‘' The Elementary Principles of
Wireless Telegraphy "' by R. D. Bangay.
(4) A handy man can make a very good
amateur set il he understands the principles
of the art of wireless telegraphy. Amateur
apparatus will, we belisve, be supplied by
Marconi's Wireless Telegraph Company, as
soon as law permits.

F.A. (Leeds).—{1) We think not. Why not
apply direct to the various wireless and avia-
tion companies. (2) You do not say to whose
* Waiting List "' vou refer. If you mean that

of The Marconi International Marine Com-
mundcation Ca., Ltd., the answer is " No."

]J.B. (H.M.D., Sunset).—You do not say
what position you want, or with what firm.
If you mean the Marconi International Marine
Communication Co., Ltd., apply direct to the
Traffic Manager, addressing your letter to
Mareoni House, Strand.

“EX-OPERATOR "' (Leicester).—{1) This
matter is regulated by the Board of Trade to
whom your enquiry should be addressed. (2) AL
present, the Board of Trade. It is not yet
obtainable by private traders. (3) The bonus
to which you refer has not yet been paid.

E.G.W. (Nottingham).—Has experienced
trouble when using a wavemeter by the [act
that when the wavemeter was brought near
an oscillating circuit a constant sound was
heard in the telephones. This efect might be
caused either by some turns of the induct-
ance becoming short-circuited, or some of the
plates of the condenser being shorted. It is
possible in either case that owing to a tight
coupling between the wavemeter and the oscil-
lation circumrt, the wavemeter circuit was in
a state of ** forced "' oscillation, thereby giving
rise to a sound in the telephones but not
capable of being tuned.

Were the safety spark gaps of the condenser
cleaned, as a particle of dust will sometimes
cause a leak between the condenser plates,

J.LK.H. (Plymouth).—Asks (1) If a wvalve
receiver when oscillating does not transfer
energy to the aerial circuit and thus act as a
transmitter # Yes, whenever a valve oscillates
the set acts as a transmitter and any receiver
in close proximity, tuned to the same wave-
length, would be effected by the radiated oscil-
lations. The set would of course be a very
inefficient transmitter, but even this is some-
times guite sufficient to interfere with another
receiver in the neighbourhood.

(2) The diagram on page 281 of E. Bucher’s
beok uhnwin;g the connections of & '* beat " and
" amplifier " valve receiver, are quite satisfac-
tary and the receiver is capable of great selec-
tivity and sensitiveness. The English Marconi
Co. usually dispense with the grid condenser
C.3 and the plate current tuning condenser C.4
as being unnecessary refinements. There is
practically no difference between the valve
illustrated and those manufactured by the
English Marconi Co. In the American valves
the grid takes the form of a fine winding
whereas in those used in this country the grid
is made of fine tungsten net.

L.].B. (Blyth).—Full information on the sub-
ject appears in our issue for May, 1918, See
also answer to A.E. W, (Catford) in this year's
April number.

E.E.]. (Leytonstone).—Asks: (1) Why he
gets better =ignalé with long waves on a
Type 16 (Marconi) receiver when the earth
arrester is screwed up tight? (2) When one
side of the telephones is connected to the A.T. 1.
handle why are signals increased when recejv.
ing on wavelengths above about 2,000 metres?

118
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QUESTIONS ANID ANSWERS

Answer.—{1) If ** E.E.})."" means that when
his earth arrester is screwed up tight there
is still an insulating space between the two
plates then we are inclined to think that the
earth arrester is acting as a small capacity
across the A T.1. of the receiver, the better
strength signals then being due to  better
A.T.I. tuning. Possibly a few turns of the
A.T.1. are short-circuited, and the earth
arrester acting as a capacity, make up for the
loss of turns. If screwing wup the earth
arrester causes the two plates to touch one
another then the A.T.I. becomes short-
circuited, and we are at a loss to account for
the increase in the strength of signals.

Answer.—{2) By connecting one side of the
telephones o the AJT.L. the receiver works on
a plain aerial, with no electro-magnetic
coupling between the primary and secondary
circuits. The coupling is greater when using
a plain  aerial, but the extra coupling is

capacity not less than .01 mfd. The points
B and F and one side of the telephones can
now be connected to the positive side of the
High Tension battery. The reason for insert-
ing the .01 mfd. condenser is because the con-
nection KE would short cireuit the High
Tension batterv. The rest of the connecdons
remain the same.

R.K.L. (Birmingham).—Wishes to know
whether an ordinary gramophone sound box
can be used in conjunction with a gra
record for the reception of wireless signals.

It would be practically impossible to use a
gramophone to record wireless signals under
the above cronditions. To use successfully this
method a special sound box would be required
fitted with very sensitive telephones, such as
Brown's telephones, and the received signals
have to be strong enough to cause the
diaphragm of the gramophone to vibrate suffi-
ciently in order to mark the record. This

aobtained at the expense of selectuveness, it
being much more difficult to ** tune out ** any
particular station.

Carr. pE a B, (Martenet).—Wishes to
know if in a three-valve receiver it 15 not
possible to combine the high and low tension
batteries into two batteries?

Yes, it is usual to let one high tension
hattery suffice for all the plate circuits and one
low tension for all the filaments. Connect the
filaments in parallel, and then coanect the
negative side of the high tension battery to the
negative side of the low tension battery. This
connects points AE and the negative limb of
the third filament to the negative side of the
High Tension battery. Break the connection
between the plate circuit coil of the first valve
and the negative side of the second valve fila-
ment, i+, KE, and insert a condenser of

usually means that the signals have to be
magnified several times in order to render
them loud encugh.

The only method of cleaning a record of
old tunes or words is by taking a thin cut
along the face of the record.  Gramophone
makers supply a special ** shaving '" machine
for this purpose.
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Bardly wamm, braid (enior) in escellent condition ; height,
g, Eins, Price 1-5. the f(wo garmenis cosi dmubile, —
% R Spntaken, 25, Lytton Road, Leyiomstone, N.E.

L

FUHNICAL ROOKS, Second-hand and New Books on every

cnmgeivahlbe ﬁlll‘lhl;l- Caralisgue free,  Stale wanis. HBoaks
seml on yppraval, Bk hﬂu‘ht._Fi:l'l'Ll'.. nzrfuesg, {.‘lu.ring
Cross Road, London,
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