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IS 20-2§ micro-amperes.
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CAN WE UTILISE SOLAR
HEAT-ENERGY ?

THERMO-ELECTRICITY AND SOME OF ITS

APPLICATIONS
By Puiuie R. Coursev, B.5c., A.M.LE.E,

No. 6. JUNE 121w,

HE sun 15 a vast storehouse of

energy—energy that is continu-

ally being dissipated into space

and whose influence can be felt

to the uttermost recesses of the
Solar System. The sun’s energy is in the
form commonly known as heat energy, and
its distribution throughout the solar system
takes place by radiation. Heat—or, rather
that manifestation of energy which we
usually call heat—is commonly transferred
from one body to another by one of three
ways, styled respectively—Conduction, Con-
vection, and Radiation.

Conduction of heat from one body to
another can only take place when the bodies
are in actual contact, either directly or through
some intermediate material substance, so that
the molecular vibrations of the body at the
higher temperature can be communicated to
the one at the lower.

Convection is essentially a process involving
the action of a Auid as the intermediate
material acting as the transmitting medium.
It first involves the transmission of the heat
energy to the particles of the fluid by con-
duction from the hot body, and then a change
in the density of the fluid with increase of the
temperature of its parts. A difference in
density between its parts causes the establish-

ment of circulating currents in the fuid, a
redistribution of the heated
thereby effected

In the third method the transference of the
heat energy does not involve the mterrnndlan
action of any material body, but the setting
up of tlectmmagnﬂtc waves in the aether.
These waves are of precisely similar nature
to ordinary light waves (with which they are
frequently, but not necessarily, accompanied)
and to the longer electromagnetic waves u
in wireless signalling. Their place in the
aether spectrum partly fills up the space
between the longest intra-red light waves and
the shortest electromagnetic waves produced
by direct electrical means in the laboratory.®

The mechanism of the transmission of the
heat energy is therefore precisely similar to
the radiation of electromagnetic energy from
an ordinary wireless transmitting station,

The energy radiated from the sun per
square mile of its surface has been estimated
to be of the order of a quarter of a million
H.P., giving a total radiation of 560 thousand-
million-billion horse power Of this prodigious
amount the earth, by reason of its compara-
tively small size and large distance from the
sun, receives but a minute portion—but

"Boo Wireless World, April 17th, 1820, Fig. 1,
page 38.
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even this “small " quantity amounts to the
receipt of a total of abour 200 billion H.P.
on the earth’s surface.

Can we by any known means utilise any
appreciable part of this energy ! The total
power requirements of the whole British
[sles do not amount to anything like the
above figure, and so could all be obtained
from the energy received on a few square
miles of the earth’s surface near the eguator,
even supposing that the efficiency of the
conversion of the heat energy to, say, electrical
energy amounted to but 10 per cent.

Fig. 1. A Laboratory form of Thermopile.
( Courfesy of F. E. Hecker d ('0.)

Various means have been proposed from
time to time for utilising this energy source,
and these have perhaps received more atten-
tion than usual at the times of the periodical
recurrence of the scare about vanishing coal
supplies. Perhaps the commonest suggestion
of all is that of erecting large concave mirrors
to concentrate the sun’s heat rays upon a
boiler, so as to heat water and generate steam
wh:ch may then be tmpluved., either for water
pumping and irrigation, which Ennst]tutf_'ﬁ the
most prevalent demand for power in hot
climates, or else for the generation of electrical
energy, using. a steam engine to drive a
dvnamo. This is evidently a very roundabout
method, and one of consequently very low
efficiency, certainly not over 10 per cent. At
the present time no really satisfactory solution
of the problem has been obtained, argely on
account of the above difficulties and low
efficiency.  Any such method is evidently
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maost suited for use in hot climates, deserts, etc.,
where there is very little cloud to absorb the
energy before it reaches the earth’s surface,

Another possible method—but, again, one
that has not yet received practical applica-
tion—is based on the phenomena of thermo-
electricity. If two pieces of different metals
are placed in contact with one another and
the junction heated, while the remainder of
the material is kept cool, it was found by
Seebeck, in 1822, that an e.m.f. was set up
between them, and if a closed path is provided
between the cool ends of the matenal a current
will be set up round that circuit.  The e.m.f.
established at the hot junction between the
materials in this manner depends upon the
nature of the two substances forming the
junction, and the rise in temperature of the
junction as compared with the cool ends of
the materials, This e.m.f. is, however, in
all cases only a small fraction of a volt,

The various known conducting materials
may be arranged in order of their thermo-
electric power, and for this purpose it is
customary to take lead as an arbitrary standard
of reference with which to compare the other
materials. A table summarising this property
of various matenals is gwen I:tInw

Thermo - Electromotive

foree in volta for hot
Material. junction temperature
=100°C, and eold june-
| tiom = 080
Bmmuth : b 0L 0OBR2
Cobalt + LA 20
Mickel - + (244
Garman Silver - L 0.00148
Roft Platinum - e 0001 2
Aluminium - 00, THWHDER
Tin . - -0, (HHHD T
Lead = - - -—
Copper * e R L]
Hard I-’Intlm.r.m o L0022
Silver . - {0, (HH 20
Ciold - 3 Z — (33
Line - s = — L3S
Tean - . - (00148
Antimony : — (L THI4 683
Tellurivm - - approximately - 0,06
Helenium - = : i — 0, (8

The values uf th-El ll:uannu e.m.f. as given in tI:u.:
tuble vary considerably with the purity of the
materials.
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T'o obtain the thermo-electromotive force of
any given combination by means of this table,
the e.m.f..due to one material (referred to lead)
should be subtracted algebraically from the
e.m.f. of the other (relative to lead). The
figures given in the table refer to a hot
junction temperature of 100°C, and a cold
junction one of 0°C. :

Owing to the small value of this e.m.f. it
is evidently desirable to connect as many
junctions in series as practicable so that an
e.m.f. of more reasonable order of magnitude
may be obtained. A typical form of
thermopile, as such a collection of
junctions is frequently termed, is

-

It is used, for instance, for the determina-
tion of high temperatures (of furnaces, etc.),
by measuring the thermal radiation from the
inside of the space of which the temperature
15 to be determined. Such instruments are
termed pyrometers.

Thermometers are also constructed parti-
cularly for use at moderately high temperatures
—1,000°C, or less—in which the indication is
obtained on a galvanometer connected to a
thermo-junction enclosed in a heat-resisting
tube, which can be immersed in the high

temperature material.
In investigations of the extreme

infra-red, or ** heat " end of the spec-

illustrated in Fig. 1. The instrument trum, very small thermopiles are often
there depicted is a usual laboratory Q employed, made up in the form of a
form suitable for experiments designed single narrow line of junctions, to
mainly to indicate the properties of measure the intensity of the radiation
thermo-electricity. M at wavelengths beyond the visible

To employ this principle for the a limit ; and as another interesting ap-
practical utilisation of solar heat-energy L plication may be mentioned Duddell’s
would evidently require the use of an \ thermo-galvanometer, one of the most
immense number of cells in series in sensitive of instruments for the
order to secure terminal voltages atall 8 measurement of very small alternating
approaching ordinary working values. | or high-frequency currents. In this
The junctions would also require to be | apparatus a minute thermo-junction,
constfucted on a substantial basis to fit marked Bi §bin Fig. 2, is suspended
them for carrying comparatively large from the lower end of the moving coil
currents. The cost of such an instal- L. of a galvanometer, and connected
lation would therefore be rather large, in series with that coil, as shown.
although it should be noted asa set-off a:Nss Immediately under that thermo-

against this that the construction,
involving merely the contact between
twodifferent metals should notinvolve Fig. 2.

=

Heater junction a small heater wire is
mounted, through which the alternat-
- ing currents are The small

such technical difficulties, nor such matic Arrangement gmaunt of heat radiated from this wire

insulation troubles, as are sometimes

ddell T . h
';L‘Tmmm, show. Slightly warms the thermo-junction,

encountered in the design and con- ing Heater and Ther- and so gives rise to a thermo-e.m.f,
struction of ordinary electrical machin- mojunction Wires.  and henceto adeflection of the moving

ery.

It is doubtful, however, if the (Couriesy of Cam: oyl a5 indicated by a spot of light re-

efficiency of the method would be geientific Instrument flected from the mirror M.

very high.® Ca.)

‘T'he smaller type of thermopile has, how-
ever, many interesting applications to which
only a passing reference can be made in this
article.

. ;linnthar mtaramt.mg luggﬂuﬂ_n _fn-r l',ha uuhm.t.m;

of Solar Energy was recently put forward by Mr.

A. A, C. Bwinton in & lotter to Nafure on Dec. 18th,
1618,

Thermopiles may, like selenium cells,
be used for telephony with light rayst as the
heat radiation accompanying such rays affects
the thermopile. The visible light may also,
if desired, be cut off entirely and the com-
munication effected by an invisible beam of
heat rays between the two stations.

{ See previous articls on Selenium Cells, Wirelcas
World, Vol. 8, pp. 145.148, 1020,
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FRAME AERIALS FOR RECEPTION

THEIR THEORY, DESIGN, CONSTRUCTION
AND USE

(Concluded frem page 155).

Tue Desicy oF Loor AERiaLS.
The efficiency of a loop aeral used for
reception may obviously be measured by the
voltage to which the tuning condenser can be
charged by the effective e.m.f. set up in it
The voltage in the case of any loop has

been estimated to be proportional to ﬁiL

where N = number of turns on |

A = area of a turn, L = self-inductance of
loop, A = wavelength, and R = Total
effective resistance of loop.

The value of this * reception factor,” as it
is termed, evidently should be our chief care
in designing a frame aerial, and should, of
course, be as high as possible. The problem,
however, is not so simple as it might appear,
for keeping the quantity NAL constant does
not result, as might be supposed, in a con-
stantly increasing efficiency as the wavelength
(A) is decreased. Nor does the steady
increase in the area and number of turns nf
the loop result in a proportionate gain in
ethiciency, for such increase naturally raises the
fundamental wavelength of the | and
when this approaches half the wavelength of
the incoming waves, the efficiency begins to
fall off. Indeed it is verv evident that for
any given wavelength one particular combina-
tion of N and A is by far the bet,

Type and Size of Loop.

Of the two types of loop aerials most easily
made—the solenoid and the fat spiral
(or pan-:alv;ej—thc former is preferable
if only for its simplicity. The frame itself
should be rectangular, but not necessarily
square.  As there is one particular size of loop
most suitable for reception on a given wave-
length, this part of the design depends largely
upon the special needs of the designer.  Most
people will no doubt require an aerial for

general use, and therefore should remember
the general principle that within certain
limits the best combination is a large loop
with few turns for short waves, and for long
waves more turns on a somewhat smaller
frame. It is a good plan to have two loops
of different size made up. The writer uses
one, 3 feet square, and a small experimental
type only | foot square. Surprisingly good
results can be obtained with this small loop,
which scores because it is easily manipulated
with one hand and can stand comfortably on
a chair. For amateurs, especially those who
desire to use the aerial indoors, a 3 feet loop
is recommended ; anything larger than this
will be found cumhtm:er:.

Number of Turns.

For general search purposes it is best
to employ a considerable number of turns
because loops so designed are efficient
over a ter range of wavelength
than those with only a few turns. Hence it
is desirable to use a wire which has as low a
resistance as possible. Eraring in mind that
the spacing of the turns is a most important
point, it is at once obvious that on a former
or frame of moderate width, say 4 or 5 inches,
the approximate number uf turns required serlf
become apparent as soon as the spacing is decided
upen. It would be possible to give a mble
showing the correct number of turns on frames
of various sizes for certain wavelengths, but
it is believed that few amateurs desire to
confine themselves to so narrow a field and
so with the foregoing hints the martter is left
to their own judgment and taste.

Best Spacing between Turns.

In order to keep the resistance of the coil
as low as possible the turns must be well
spaced. As, however, this reduces the induc-
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RECEPTION FACTOR

FRAME AERIALS FOR RECEPTION
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rance it should only be resorted to where
moderate wavelengths are to be received,
For a frame 2 feet square the best Ing is
3/16ths inch, and for a 4 foot frame } inch,
whilst for a 5 foot frame the spacing required
would be about 5/16ths im:h. This is where
onc advantage of the “pancake™ type

appears, because with this type large spacing
not necessitate a wide frame. A few

riments in winding will soon reveal the
most suitable combination.

Type and Size of Wire,

The reader is advised to use insulated
copper wire of whatever size 1s most con-
venient to him or his purse, so long as it is
not too fne. Experiment shows that one
size is best for one wavelength and another
size for a different wavelength, Certain
. advantages attach to the use of stranded wire
in some cases and disappear when different
wavdengths are being received, so that as the
amateur is not as a rule |:~a.l‘l1||':'ul:.r[jr con-
cerned with quantutative experiments he
cannot go far wrong if he winds his loop with
fairly stout bell-wire or lamp ** flex.”

Design Chart,

Fig. 13* is very useful in cases where it is
desired to design loops for the reception of
certain wavelengths. Let us suppose that we
wish to know the best combination of size
of loop, number of turns, and spacing for the
reception of Eiffel Tower time signals. The
wavelength is 2,500 metres. Reference to
the bottom portion of the chart shows the
following :—

Size of me Nu ufTurns Spacing
4 ﬁ:-l:t 5{] } inch
6 feer 40 7/ 16ths inch
10 feet 23 # inch

Next, referring to the top portion of the chart
we find that the all-important * reception

* Thepry and Practical Attainments in the Diesign
and Use 01; Kadio Direction-Finding Apparatus using
Closed-Coil Antenn. A, 5, Blatterman, fowrmal
af the Franklin Institute, September, rgug.
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factor " for each of the above sizes of loop is
as follows :—

Size of Loop Reception Factor |

4 feet - 6,400 |
| 6 feet | 9,300
10 feet 8,600

which shows that to receive a 2,500 metre
wave, a O feet loop with 40 turns yyths of an
inch apart is the most efficient of the ex-
amples given.

This requires a large wide frame, but it
should be noted that these dimensions are
not essemtial. They are, however, the best

for 2,500 metres.

PANCAKE
Fig. 14.

SOLENOID

The tuning condenser used with any loop
designed for a given wavelength should not
have a greater capacity than (0-001 mfd.

CoNSTRUCTION

Fig. 14 shows the two forms of loop aerial,
the solenoid and the * pancake,” but the
following remarks are intended to apply to the
first named type although in some points they
refer to both.

The first consideration 1s the frame iself,
Each side of this should be some 4 or 5 inches
wide unless designed for a certain wavelength,
in which case the width is governed by the
required spacing. [t is worth while to dove-
tail the joints in order to preserve a true
rectangle.  For convenience and accuracy in
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FRAME AERIALS FOR RECEPTION

winding the four edges over which the
wires pass should be notched, after the spac-
ing has been decided upon. Each side need
.not necessarily be of solid wood but may be
made as a framework only.

Besides being made capable 'of rotation
about a central axis the frame should be
pivoted laterally so that it may be swung to a
position in which its plane is parallel to the
carth. In such a position the aerial is non-
directional and may be used as a general
stand-by. Once the desired station is tuned
in, the frame may be dropped to the vertical
and used as a direction-finder. In order that
the frame may be used horizontally, the pivots
should be made somewhat tight so that the
frame will remain horizontal. An accuratel
drawn compass-card must be fixed as shown,
and a suitable pointer arranged,

The winding should permit both ends of

Fig. 15

S
B

. S { wood ).

. Compass Card (three.ply wood or cardboard
with paper dial stuck on).

7. Poinder (tinplate or aluminium ).

Fig. 18 shows constructionn! defails of the frame.

SN &

Fig. 16,

the wire to leave the frame from the bottom
centre, a little slack being left to enable the
frame to be rotted through 180 degrees and
to the horizontl.

The base of the whole instrument should be
made from stout, well-seasoned wood, suffi-
ciently heavy to keep stationary during the
manipulation of the frame.

Fig. 15 shows a simple form of frame, but
the amateur, having grasped the essentials, may
modify that particular type to suit his require-
ments, his purse or his ability as a carpenter,
He should not, however, construct a frame
for regular use smaller than 3 feet square,
because if he does he will find that he will have
to load it up with a large amount of A.T.L
Using a 3-foot frame wound with ten turns
of ordinary bell wire, with a spacing of about
§ inch, the writer found that only about 20
turns of a coil of 6§ inch diameter (No. 22
wire) were needed as A.T.1. for 600 metre
waves, when a condenser of (-0008 mfd. was
placed across the loop. These hgures may

serve as a guide to design.

Tue Use or THe Loor AERIAL
First of all, by means of a reliable compass,
set the frame so that the compass card points
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due N. and 5. If convement, it is a good
plan to mark on the floor the position of
the base when the N. point of the card
points due N.; this saves one from re-
peating the process every time the frame is
used, because, luckily for us, the positions of
the magnetic poles do not change from
day to day.
Then  set
the frame hori-
zontally and
tune In some
station the
direction of
which 15
known. Sup-
pose we
choose Havre
(FFH), =
station which
can be easily
heard with a
valve amplifier
- anywhere in
the British
Isles. Havre
15 approxi-
mately south
of London,
and therefore
(if the frame
is in London)
when it 1s
tuned in and
the frame 1s
lowered for
D.F. work the
latter will
point roughly
N. and § after
retuning. Listen to the signals for a little
while in order to judge their strength
and then swing the frame round 180"
Again judge the strength of the signals and
then mark whichever end of the frame pointed
8. when the signals were strongest. You may
then know when receiving any other station,
that the marked end points in the direction

Frame Acrial erected on the top of the Times Tower af

New York,

THE WIRELESS WORLD

of that station when you have found the posi-
tion of the strongest signals. This direction

may then be read off on the compass-card and
may be checked, if you wish, by means of
your compass :.nd a good map. This process
gives the direction of the transmitter but
not its position, for, unfortunately, we
have not yet
devised a
method of as-
certaining by
means of a
single receiver
the distance ot
the trans-
mitter.

Hints.

Do not for-
get that if the
connections of
the frame to
the receiver

are reversed,

the direction
shown by the
frame will be
reversed. Pro-
vide against
this contin-
gency.

Use a small
AT.L in pre-
ference to a
few turns of a
large coil
Dead turns
are not advis-
able and upset
the accuracy of vour work.

Keep the frame, the detector and the fila-
ment and H.'T. batteries as high as possible
above the earth.

If possible, find out the natural wavelength
of the frame and the capacity of your con-
denser. Do not work in the dark, but know
with what dimensions you are den[lng

188
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NOTES AND NEWS

Wireless Telephony coming into lts Own.
Not only by those who are more or less familiar
with its values and uses, but also by those who are
in a measure ignorant of its possibilities, the
utility of the wireless telephone is being generally
admitted to be superior in every way to the ordinary
line instrument.
made tests with a view to keeping headguariers
in communication with the scene of a fire, and the
result of these tests was such that one is led to
believe that before very long every fire-engine
will carry ag part of its equipment a wireless tele.
phone ! Another instance 8 to be found in South
Afriea. where, the chief industry being farming,
wireless telephony is being seriously considersd as
& means whereby farmers can link up their various
areas, thus maintaining communieation with their
foremen. neighhbours and distant towns.

The Forest Service of the Weatern United States
has already adopted wireless telephone apparatus
a= part of its standard equipment, and in practical
tests it was proven that such appartas was maore
serviceahle for reparting firea than iz the line
telephons ;| more practicable, inasmach as that it
iz less linlde fto damage by the omnivorows flames
of forest conflagrations,

In one instance more than ninety miles of tele.
phone line were destroyed by fire, interrupting the
service for more than a werk. s againet this, a
wirele=s telephone installation was in one case
saved, by floating it upon & log raft on o neigh-
bouring lake, while the forest fire swept by
thereafter communieation was re-established andd
mamtained in less than one hoor.

The aeeompanying illustration shows a typical
rommercial wireless telephony sct, the undoubied
aificiency of which 1= muming mors favour svery
dar,

seenily the London Fire Brignde

I[.R.E. Gold Medal for 1920, —The lostitule
of Radio Fngineers” Gold Medal for the vear 1920
has been awarded by the Board of Direction of
the Institute, to Senators Marconi.

French D.F. Stations.—Griz-Nez (FNZ), not
et opened ; Le Havree (FFU) ; Bernieres (UHN ) :
Cherbourg (FFC) ; Tregmer (FQC) : Ouessant -Pen
ar Roch (FHY), (replies through FFF): HRrest
Gutpavas (FHA] ; Brest Capucins (HUD), {rophes

throuzh FFEK) ; Pointe du Raz (FPU): Lorient
(FFL); Chemoulin (FUH); BRochefort Soubise
(HOYB) : Barre de I'Adour (FLO); Casablanes-

Chataba (FCH)Y, (replies throvgh CNP.) These
statioms maintain a watch on 600 metres and reply
o L metres and (or W) metres,

German D.F. Stations.—Amrumbank Feuer-
schifi (KAF) 300 m., 600 m.; Borkum Riff
Feuerschiff (KB, 300 m., 800 m. ; Bulk (KBK),
300 m. ; Cuxhaven (RUN ), 300 m., 600 m. ; Eider
Feusrachiff (KAJ), 800 m., %00 m.; Eiderlotesn-
galiote Feuorschifi :R‘t’L}, ﬂ m., 600 . ;  Elbe
Feurrschiff Eins (KBF), 300 m. ; Norddeich (KAV),
3040 g, GOE ., 1,800 m, ; Bassnitz (KCV), 375 m. :
Swinemunde (KAW), 300 m., 600 m.. 1,500 m.;
Weser Feuersehiff (KOW), 300 m. The wavelengths
undeclinsd are those normally weed,

Czecho-Slovakia.—As from January l0th of
thi= yvear the Republie of Crecho-Slovakia bhecame
an adherent to the Telegraphic and Radio-Tele.
graphic Conventions.

“* Dally Mail "* Wireless.— Like many Ameri-
ean amd Continental newspaper offices, the ' Daily
Mail ™ has taken unto iteelf a wireless receiving set.
The set is u Marconi valve type, employing a f-font
wooden frame antenna, and came into experimental
operation on May 11th. More of this anon,

L e )
el e -

e il e gl R il F'l"i"
- EF J el

A commercial Wireless Tolv plinay Sel,
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Lecture by Dr. J. A. Fleming.—At a lecture
deliversd at the Royal Institution of Great Britain
on Friday, May 2lst. Professor J. A. Fleming,
M.A.,, DSe., F.RE.. M.R.I.. gave an interesting
And mult m-ltrurztnra- on the Thermionio
Valve in Wirelass Ehy and Telephony.
Btarting from the po Mr. Edison wa=
axperimenting with hu -:-a.rhm filament lamp, in
188%, Professor Fleming led his audience through
the whole procear of evolution and inwvention, until
he reached the modemn walve. The lecturer, as
is usual with Professor Fleming, illustrated his
paper with copious esxperiments, drawings and
dugﬂmn His us:hhumum:dwﬁmbh lecturer

ted in the large audience, and
'I:hE l.tbanhun with which everyone followed hia
words. -

Multplex Wireless Telephony.—At a recent
mesling of the Institute of Radic Engminesrs it was
reported by Mr. Ryan that two wireless telephone
conversations had been conducted through a
single serial over a distance of five miles. Mr.
Ryan, who is engaged in extenaive wireleas ressarch
work, further stated that many more telephona
conversations could have been carried on, had
there hean sufficient apparatus at hand.

The Steady March of Wireless.—-At & recent
Conference of the Associanted Chambers of Com-
merce of Australia, a motion was unanimously
passed advocating that the Commonwealth Govern.
ment ba asked to do ita uimost :luzg:'atin.g thea
present FPacific eable and to arrange wireless
communication with the United States, Canada,
and other parts of the world.

In the JTDHB National Budget for the coming
vear provigion 18 made for wireless a:pn.nnnn.
The remewing of the transmitting and receiving
apparatus at the Funabashi Station is likewise

provided for.
A mn!lun service batween Ban Paulo (Rome) and
E rhausen (L P), (Crermany, has

established, but at present is only available for an
hour at & time,

M. Dunoyer, a French wirelesa ineer, has
invented what he terms an " slectric safety lock."
The arrangement is to direct the course of a t
and securs ila a:rﬂumnn Against an enemy warship,
not only hy wireleas waves of the right length, but
also by a sequence of Morse signals. Any
srror in the right sequence of dota and dasheas
would run the mechanism down to zero and so
render the torpedo harmless, Fach torpedo launched
would have ita own set seyuence of Morse signals,
sliminating the possibility of enemy tampering or
interferenos.

What would seem to be the first stap towarda
linking the West Indies with the American and
Furopean rontinents, ia to he found in the fact
that the Department of the Canadian Naval
SBervics, at Ottawa, has recently announced the
nsuguration of & commercial wircless service
between Canada and the Island of Bermuda, The
service will be maintained by the wireless station
at Barrington Passage, Nova BScotin, and the
Station at Bermuda.

MNaval Observatory Time Signals.— Hius.
trating the accuraey of time signals sent out by the
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United States Naval Observatory, more eapecially
those transmitted by wireless, Mr. C. C. Wylis, of
the Observatory stafl, gives the following records
of & specimen month (February, 1019). Each
rignal being recorded on the chronograph by the
standard clock, the amount of error ia scou
determinad. The errors in setting the tranamitting
clock were almost negligible, lrham i 2 of
0.02 pec., 21 of 0.01 sec. To the from the
three wireless stations operated ;i' the trmmuthug
clock of the observatory, the f

for lng have been determined: ha'l“mq't.un +‘.'l DE 80,5
Great Lakea, 4-0.10 sec, ; Koy Weat, 4-0.28 sec. It
is recommended that whenever great sccuracy is
required, wireless time mignale should be vsed in
preference to those tranamitted over the ordinary
talegraph lines.

Watches versus Wireless.—The use of wireless
time-signals as & method of measuring longitude
values has called forth efforts on the part of chrono-
meter manufacturers to raise their standerd of
accuracy. A number of trials will shortly be
arranged in which 10 save time and reduce possible
errors ; watchea will be carried backwards and
forwards by aero hetween CGreenwich and
Faris ; observation beine made at cach place. The
results will be compared with the standard deter.
minations of longitude already made by means of
wireless signals.

The invention of the chronometer gave the
mariner Greenwich time wherever he went. In
practice, however, the readings civen by the
chronometer were only close approximations to the
truth, wherear the wireless time-signal, which iz
received practically at the same moment as it is
dispatched, provi a more sccurate means of
transmitting fime.

An interesting comparison was made recently
between longitude values determined by wireless
telegraphy and those ascertained means of
spocial chronometers. The chronometers wers
conveyed from Neuchatel to Washington, U.R.A.,
rin Bordeaux. At Bordeaux the two readings were
exactly the same and at Washington the difference
waa only 1'8 of & second or an error of about

00 yards,

Music by Wireless.— At the recent Conver-
sarione of the Royal SBociety, at Burlington House,
# wircleas telephone demonstration was given hy
the Marconi Company. Tunea from a gramophone
and musical instrumenta played at the Company's
worka at Chelmseford were received on a small frame
nerial which stood on the lecture table. The sxignals
were renderod more andible by forther amplifica-
taomn.

Questions and Answers.—-0ur roaders will
confer on us & favour if they will bear in mind
the fact that we cannot undertake to reply to
yueries by post. The inclusion of & stamped and
addressed envelope in no way aflecta this rule.
Much as we desire to give our readers promptly
the information necessary for them to be able to
go on with their work, we rannot, at present, do
#0 other than through the Questions aml Answer
e,
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THE PROCEEDINGS OF THE

WIRELESS SOCIETY OF LONDON
SOME OF THE PROBLEMS OF ATMOSPHERIC

ELIMINATION IN

WIRELESS RECEPTION

By Purue R, Coursev, B.5c., AM.LE.E.

N Ordinary General Meeting was

held on Friday, May 2lst,

1920, at 6 p.m, in the Lecture

Hall of the Institution of Civil

Engineers, Admiral of the Fleet,

Sir Henry B. Jackson, F.R.S., occupying the
Chair.

The Minutes of the previous meeting were

read and confirmed.

The Chalrman : [ regret to inform you that
Mr. Camphbell Swinton, our Preaident, ia ill in bed
with a very severe attack of gaatritis, and is quite
unable to attend the mesting this evening. There-
fors [ have bean asked to take the chair in his place,
I p that the Becretary should write &
lj"ml:lltllntin letter to our Preaident, expreasing the
m-re that he will & il;' recover. It is very sad
indeed, because I think it is the first meeting our
President has not been able to attend. The ballot
papers for the slection of new meambers have been
distributed, and it is requeated that you will read
the names through and hand the papers to the
Secretary. Bhould you object to any of the names,
pleass put & cross against them. There are two
other nimes to be added sines the ballot papers
were prepared, viz., Brigadier-General Sir Henry
Capel plli'-nld-nn, K.C.B., I:‘FEI?E.. who is well known
to you, and also Mr. Sydney H. Naylor, whose
name has been approved by the Committes. I am
sorry we conld not get the names on the list, but
they were not received in time. IT anybody objecta
to either of these names will they pleass write them
on the paper and put a cross agamnst thom. 1f the
names are not wrtten down wes will consider that
the votes are In their favour. 1 hope that s clear,
Mr. W. Walpole, an Associute Member, has been
elected by the Committee to.day as a full member.
The Edinburgh Wirelesa Society has requested to
be affiliated with our Society, and the request has
boen granted. 1 will now call on Mr. Philip Coursey
to zive us A lecture on *' Some of the Problems of
Atmoapheric Elimination in Wireless Becoption.™

InTRODUCTION
The object of this paper is not so much to
consider the probable true nature and origin
of the atmospherics or X's which are heard
in wireless receivers, and which are frequently
such a disturbing element by hindering
satisfactory radio communication, but rather

to deal with the problems with™ which we
are confronted in trying to eliminate the
effects of these disturbances, and to indicate
some of the solutions that have been put
forward on various occasions. No particular
claim can, therefore, be made to originality
in the subject matter described, but it s
hoped that a systematic collection of the differ-
ent methods by which this elimination has
been accomplished to a greater or less extent
may be of some interest to the members of
this Society,

Nomenclature.

The use of the term “ X" to designate
these disturbances dates back to the days of
the early coherer receiver, when all messages
were recorded on the tape of a Morse inker
operated from the coherer and its attendant
relay. On these tapes irregular and un-
intelligible marks were frequently found and
from their unknown source and origin these
were termed “ X's,” The development of
the more modern sensitive receivers soon
enabled us to recognise that these X's were
not'all of the same nature. Some evidently
originated in local thunderstorms and light-
ning discharges, but others had no such obvious
origin, and from their widely distributed nature
(many X's are frequently recorded simul-
taneously by different wireless stations over
a large area of the earth’s surface) they were
assumed to be caused by some widespread
electrical disturbance of the earth’s atmosphere
as a whole. Hence the now more generally
accepted term  * atmospherics.” A name
frequently applied to them in scientific litera-
ture and discussions is * strays "—and this
term appears to have received the support of
the Brinsh Association Committee for Radio-
telegraphic  Investigation, Our  American
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friends, huwﬂ"fr more usually refer to them
simply as * static.” For the purposes of this
paper the exact term is really immaterial and
I may use any one of them that is most
convenient.

The word * atmospheric,” however, is
favoured as being a good all-round expression
and is equally applicable for the description
of any or all of the recognised types uf such
disturbances,

Classification of J.!‘mwp.‘urﬁ:

Atmospherics, in general, have been classi-
fied into three main types : Grinders, Clicks,
and Hisses OF these, the first type is
probably the most prevalent, and includes
all the various miscellaneous sounds commonly
associated with atmospherics, other than those
specifically described by the second and third
designations.  As a general rule, the * click "
variety of at eric arises through isolated
lightning and similar discharges in the atmos-
phere, while the * hisses™ are due to staric
discharges from, or to, the aerial itself, such
as may be caused by induction from highly
charged clouds, or by charged rain falling

on the wires.

I'he effect of the last type of X may
generally be eliminated by surrounding the
aerial wires with an electrostatic  shield,
consisting of a number of wires mnne-:ted
to earth thmugh appropriate resistances. The
aerial itself is thus protected from electrostatic
indut:tinn effects, while the resistances in-
cluded in the circuit of the shielding wires
prevent the latter from absorbing a pro-
hibitive proportion of the incoming signal.
These shiclds are frequently called ** Dieck-
mann cages,” from their description by that
writer, but it appears that the same arrange-
ment was patented by G. W. Pickard in
1907, some vyears before Dieckmann’s
account.®
Electrical Cﬁaradﬂi:rﬁ': of Atmospherics.

I want in this paper to try to set out the
essential principles underlying the problem
of eliminating the effect of atmospherics in

wireless receivers, to demonstrate experiment-
ally, if possible, the fundamental basis of

* G. W. Pickard, U8, Patent No, 842010,
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these principles, and then to describe some of
the arrangements that have been tried out
in practice and have vielded a certain measure
of success,

With this purpose in view, ir will perhaps
be best if I first indicate to you the fundamental
differences between atmospherics and nrﬂlnar}f
signals. An ordinary signal current may he
either an undamped (continuous) oscillation,
or a damped one, as is well known. An
atmospheric is for.all practical purposes an
aperiodic impulse, that is to say, it partakes
of the nature of a non-oscillatory discharge,
which may perhaps best be likened to an
electrical blow delivered to the circuit which
is affected by it

The difference between these cases is
solely a matter of decrement. Fig. 1 shows

W= -
e

Fig. 1.

Duacillograma of current in oscillation cirewil fo which

resiatance i gradually added. Curve (d) represents
an afmospheric,

a series of oscillograms of the current in an
oscillation circuit to which resistance is gradu-
ally added. Curve () indicates the case with
minimum resistance and represents a slightly
damped oscillation. In (b) and (c) more
resistance has been added, and finally curve
(d) represents the case when the discharge
is no longer oscillatory and is what is usually
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referred to as an aperiodic discharge. Such
an aperiodic discharge may be taken as repre-
senting in a general way the nature of an
average atmospheric—more particularly those
of the “click™ wvariety, since the wave form
of the * grinder ™ must evidently be more
complicated in shape,although thesamegeneral
characteristic of the non-oscillatory discharge
is in all probability retained.*

"T'he possibility of separating out the atmos-
pheric impulses from the desired signals must
theretore be made to depend upon this
difference in  their npature, and on the
difference in the effects to which they give
rise in the given receiving circuit. It
should further be evident from an inspection
of these curves that the ration of
atmospherics from C.W. signals should be
easier than their separation from a spark
signal. This separation of the different types
of impulse is not, however, quite so easy as
might at first sight be thought from the differ-
ent appearance of these curves. This may
perhaps best be seen by considering the wave
form of the currents induced In a tuned
secondary circuit coupled to the aerial in
which the various impulses are induced.

In Fig. 2 is shown a series of four oscillo-
grams indicating the current in a secondary
oscillatory circuit coupled to the primary in
which the oscillatory discharge occurs. The
upper and lower curves marked (a) represent
respectively the current in the pn:rnal.r}r and
secondary for a slightly damped primary
oscillation when the secondary circuit is tuned
to the primary, and the pair of curves marked
(b) are similar curves with the secondary
detuned from the primary, It should be
noted that in this latter case the amplitude
of the current in the secondary circuit is
very much less than in the first case. Curves
(c) and (d) are corresponding curves for
the case when the secondary i1s tuned and

Ituhmﬂdhnntadthntlhemﬂaﬂiﬂm
ourved ia not uniform. but has been adjusted in
each case to be more suitable for reproduction,
while the whole of the cacillation in curve (a) is
not ahown, as the end of it was cut off by the con-
tact.maker connecting the oacillograph to the
oscillatory circuit.

LONDON

y
s o

v
e A P S — _’UWH—_
" Fig. 2. )

Oacillograma of currents in primary and secondary
circuils when funed and wntuned, for damped wape
signal and also for atmospheric. roes (a) and [ &)
are ftuned, (b) and (d) not funed. The primary
curve ia the uwpper one in each onar,

not tuned respectively to the primary circuit
in which an aperiodic discharge occurs, and
it may be seen from these that the current
amplitude in the secondary circuit remains
practically constant and independent of the
tuning of that circuit while the oscillation
set up in the secondary has the natural
oscillation frequency of that circuit,

This difference in the tuning in the two
cases can be shown by means of a * tonic-
train "' signal from an oscillating valve and
an artificially manufactured X obtained by
discharging a large condenser through a coil
coupled to the receiver. Using this apparatus
it is easily shown that the receiver must be
carefully tuned to the “ tonic-train " signal
in order for any sounds to be heard in the
telephones, whereas the X-impulse can be
heard at all positions of the tuning condenser.

These amplitude differences therefore indi-
cate to us the fundamental method of distin-
guishing between the effects due to the signal
which we are desiring to receive and the atmos-
spheric which we wish to eliminate, and also
show up the advantages of the use of a highly
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selective receiver sharply tuned to the incoming
signal.
The effect of Coupling

It may also be noted from similar experi-
- ments to the above that when the coupling
between the primary and secon circuits
is weakened the secondary current induced
by the highly damped primary impulse falls
off somewhat more rapidly than does that
arising from the continuous oscillation, and
hence there is an obvious advantage in using
as weak a coupling as possible when receiving

This simple method of reducing the effect
of the atmospherics on our receiving apparatus
cannot be carried far as if the coupling
is weakened too much we lose the signal
entirely, and it is here that the great value
of the modern valve amplifier may at once
be seen because by its use we can, if desired,
weaken the coupling of our receiver to a very
much greater extent ﬂ'li.;l would be possible
when using, say, a detector

It shnul% ht}'wn]r:!: the other hand that
however much the coupling is weakened we
cannot entirely eliminate the effect of the
atmospheric. If the atmospheric impulse is
a powerful one some effect of it will still be
felt in the secondary circuit however much
the coupling is weakened,

Apart from actually wiping out the effect
of the signal itself if it occurs at the same time,
a powerful atmospheric also rather tends to
deaden the sensitiveness of the ear to suc-
ceeding signals, and therefore it is wvery
desirable that the very loud atmospherics
should be suppressed as far as possible, or at
the very least that they should be reduced
in intensity until t:z are of the same order
of magnitude and preferably somewhat weaker
than the signal irself.

Improved results may frequently be obtained
by the use of a so-called aperiodic aerial with
very loose coupling to the receiver, By
the use of an aperiodic aerial is meant simply
the insertion of a coupling coil in the earth
lead, this coil being of insufficient inductance
to tune the aerial to the wavelength of the
incoming signals. The aerial circuit is not
therefore strictly aperiodic but merely detuned.
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The receiver iself should, of course, be tuned
to the desired signal wavelength and should be
very loosely coupled to the aerial coupling
coil.  As we have seen above the effect of the
atmospheric impulse is to set up oscillations
in the receiving aerial of the frequency to
which that acrial is tuned., [f therefore the
aerial is tuned to a frequency different to
that of the incoming signal, the atmospherics
will set up oscillations in the aerial of that
different frequency and not of the same fre-
quency as the signal. The signal iwself,
however, will produce very feeble forced
oscillations in the aerial of its own frequency,
and by the use of a carefully tuned secondary
circuit loosely coupled to the aerial, these
feeble forced oscillations may be picked up
and subsequently amplified by a multi-stage
amplifier, thus giving greatly increased freedom
from atmospheric disturbances. The use of
the valve amplifier is essential to the success
of this arrangement  This type of aperiodic
or untuned aerial may be regarded as a simple
form of the filtering circuits which will be
described later on in the paper.

CrassiFicaTion oF METHODS.

The various proposed methods of eliminat-
ing or reducing the effects of atmospherics
may be broadly classified as follows :—

1. Intensity Limiters,

2. Directional Reception Methods.

3. Filtering circuits.

4. Methods dependent upon the aerial

form.

Fach of these will be briefly considered in
turn, and the chief features of each class
indicated.

|.—InTENsITY LIMITERS.

One of the early attempts to effect this
limiting action was made by L. W, Austin,
who proposed the use of a special crystal
contact connected either across the aerial
and earth terminals or in shunt to the secondary
circuit of the receiving apparatus, with the
object of limiting the response of the detector
to a certain definite maximum, whatever the
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strength of the incoming impulse.*

The particular crystal combination advo-
cated, viz., a contact between silicon and
arsenic, acts somewhat in the manner of a
self-decohering coherer. The great dis-
advantage of these limiters is that while their
resistance is lowered and they are passing the
atmospheric away to earth, any signal current
that arrives in the aerial at the same instant
is also shunted away and its effect on the re-
ceiver lost, so that if atmospherics are frequent
very little signal may be received. Their
chief action is to protect the ear from the
deafening effect of the loud atmospherics.
Various other and similar arrangements have
been pro from time to time but this
one of Austin's is one of the most satisfactory
of its kind.

Other arrangements which rate in a
somewhat S:::EI manner are GTJP:I.; balanced
crystal and balanced valve receivers used by
the Marconi Company. In these instru-
ments either two ¢ Is or two valves are
arranged in opposition so that if a strong 5I%m.|
or atmospheric is received the effect wil
largely cancelled out by the opposition of the

A
1
b
a
E
Fiy. 3.
Diagrammatic arrangement of 0, ML Weight's Dinimed
Vedve Limiter.

* Journal of the Washington _-lr'-rui'ﬂr.ly of Seiences,
3, p. 386 (1913). KElectrician, 72, p. 176 (1913).

two detectors, but a weak signal will be re-
ceived on one of them only. Their chief
disadvantage is that in order to secure the
best results the strength of the desired signal
is also considerably weakened.

Various arrangements of valve limiters
using valves with dimmed filaments may also
be classed in this category. One due to
G. M. Wright is indicated in Fig. 3.+ The
triode valve V is connected in the usual
manner of a high frequency amplifying valve
between the aerial circuit A L; Ly E and the
m:mv:r proper which s julned to the coil

dummmg the filament of the valve
v tmu{ the signal is only just heard any
stronger impulse that is received will not give
any louder effect in the receiving telephones
because the dimmed valve cannot pass any
larger current. The coil L, coupled to L,
is added to balance out the effect of the capacity
between the grid and plate of the valve since
this capacity acts as a direct coupling between
L; and L. The coupling between L, and
Ly should be adjusted until no signals, however
loud, can be heard when the valve flament
1s switched off.

An experiment was shown at the meeting
to demonstrate the limiting effect of a dimmed
valve. A * tonic-train " signal was used from
an oscillating valve, and a limiting valve
connected between the signal source and the
receiver proper.  When the valve filament
was bright the signal could be heard at full
strength but when the filament was gradually
dimmed the intensity did not diminish much at
first, but then suddenly fell off to zero as the
filament was dimmed beyond a certain point.

An improved arrangement of valve limiter
has recently been described by L. B. Turntr i
The arrangement uses two valves and is a
modification of the ** Kallirotron ™ amplifier

described by him in the same paper. The
circuit is indicated in Fig. 4. The two
valves shown are joined up with their

filaments in parallel. The anode of one
valve is connected to the grid of the other
through the batteries indicated, the resistances

i British Patent, 8826/ 1915,
i Bodio RBericw, 1, pp. S17-32% Apal, 1920.
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signal but actually weakens it
beyond that point.

When using small aerials the
troubles of atmospheric elimina-
tion are not nearly so preat
as when larger ones are em-
ployed at the big wireless
stations. In the former case
these valve limiters are often
fairly effective, but in the larter
their use although helping to
some extent does not produce all
the desired effect Witha verv
large aerial it is extremely difh-
cult to efficiently protect the
receiver from atmospheric dis-
turbances, since these often set

Fig. 4.
Arrangement of L. B. Turner's ** Kallirotron

r, ry being joined to the commeon filament
connection. These resistances r, ry may be
of the order of 10,000 ohms with anode
voltages of about 85 and grid voltages of —8.
The input is applied to the two terminals
marked ¢ on the left. and the output is taken
from the point marked me on the right hand
sidle. The operation of this amplifier may
be seen from an inspection of the curve in
Fig. 5, from which it will be noted that as
the input voltage is increased the output
rises to a maximum and then falls off again.
“This arrangement therefore possesses con-
siderable advantages over the simple valve
limiter in that it not only limits the strength
of the loud disturbance to that of the desired

* Limilor,

Lol Lk} L] | L]
RIPUT VELTS.
Fig. b.
T fwﬂ‘ Out put curve for the ** Kallirotron ' Limiter.
{This particular curve corrcaponds lo o “oeeak-
gignal " magnification of p- 1) )

1 I R N B o
; ||- i . | r. | 1]
ST -
¢ =]
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up currents in the masts, stay-
wires, or any other metal work
that may be adjacent to the
receiving apparatus, and these currents will
cause disturbances in a very similar manner
to those coming down the aerial itself,

2, — Directioxar Receprion MEeTHOoDS
‘The failure or partial failure of all the
above described arrangements when very bad
atmospherics are prevalent leads us to ask
whether any other selection arrangement is
possible in addition to those described.

The use of a directional receiver is oi some
advantage in this connection as it limits the
area from which atmospherics are heard.
The simplest directional receiver uses simply
an ordinary loop or frame aerial. The polar
diagram of the reception intensities in different
directions of such a loop is shown in Fig. 6.
This indicates that although the received
intensity is a maximum in two directions
only, yet very considerable signal strength will
be received from most other directions except
those directly at right angles to the plane of
loop.
"Ii;‘hc problem of the reception of a distant
station and the climination of other disturb-
ances may be likened t the detection of a
source of monochromatic light when the
whole scene is flooded with brilliant daylight.
The effects at the receiver can obviously be
improved in that case by the use of colour
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filters to cut out the unwanted rays while
improved selectivity will evidently also be
obtained if we use in addition a telescope
pointed at the source of monochromatic light

Fig. 6.
Polar Reception Curee fur Loop Acrial.

The telescope may be taken as indicative of
the directional wireless receiver, and the
colour filters of the electrical filters and
limiters which will be described later
Spaced Aerials, '
Consider for a moment the use at the re-
ceiver of two separate aerials spaced apart a
distance approximately equal to half the wave-
length that is being received, as indicated in
Fig. 7. It has been shown on many occasions
that a large number of the powerful atmos-
pheric impulses are heard simultaneously at
receiving stations separated considerable dis-
tances from one another, and it is therefore
fairlv reasonable to suppose that these two

%353;;%

Fig. 1.

Ihagram of fwo Aerials spaced one half-waeclcngth
apart with opposing couplings o the Recciver.

aerials A, and A, would be affected simul-

t:.nmusl}', or pm:n-r:a.l!l:-,r simultaneously, by the

atmospheric impulse. This will be particu-

larly the case if this impulse originates in the

_apart, it is evident that

upper atmosphere, or nearly over the receiving
station as appears often to be the case, Next
consider the effect on these two aerials of a
continuous wave signal approaching from
the left hand side, in the direction of the arrow,
The wavé front of this signal will evidently
reach the aeria! A, before it reaches A, and
since we have assumed that these two aerials
are spaced approximately half a wavelength
by the time the wave
front has reached the acrial A, its sign will
have reversed. If now we connect these
two aerials to a common receiver placed
between, say at R, and arrange the couplings
so that the two aerlah act in iton on
that receiver, then evidently since the effects
of the signal are in opposite directions on the
two aerials the effects of. the signal on the
receiver will add to one another, and a strong
signal will be obtained  Since, however, an

-atmospheric affects both aerials practically

simultaneously and in the same phase the
currents induced in these aerials by the X
will be in the same directions, and on account
of the opposing coupling will evidently cancel
out in the receiver. Such an aerial arrange-
ment may in fact be regarded as part of an
open loop receiving circuit of large dimensions.
It is therefore directional and will receive
the maximum intensity of signals from direc-
tions in the plane passing through the two
aerials.” The selective action of this aenal
arrangement will evidently be greater fur
continuous wave L-.ignals than for highly
damped spark signals, since the effects of the
latter approximate more to that of the atmos-
pheric impulses,

One of the various applications of these
spaced aerial arrangements is indicated in
Fig. 8, and is known as the balanced aerial
method. The two aerials are represented art
A, and A; and are connected to earth, E,
through the tuning coils L, Ly and L, L,.

The two aerials are coupled together.
through the tuned circuit Ly Ly C; so that
they produce opposing effects in this circuit.
The detector I and telephones T are shunted
across the tuning condenser C,.. This is
practically the simple arrangement described
above, but it is not absolutely essential that
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the two aerials should be placed half a wave-
length apart, although' it is preferable that
they have this spacing. = The chief idea of
this balanced aerial arrangement is that one
of the aerials, say A,, should be tuned exactly

Fig. B.

BHalanced Aerial Recefver rith Rﬂﬂrmfrrqunwy
Balanre.

to the wavelength of the incoming signals,
while the other A, is slightly detuned. The
signal strengths received from the distant
station are therefore no longer equal on the
two aerials and hence there will be a resultant
signal in the telephone T. Since, however,
the atmospherics affect both aerials equally
and independently of their tuning, the signal
strength of the atmospheric would be approxi-
mately equal on both aerials and the currents
should therefore cancel out in the telephones.
This arrangement gives a certain measure of
success, but perfect results cannot be secured
for the reason that two opposing e.m.f.’s can
neutralise each other only when they have the
same frequency, the same twaveform, and are
of spposite phase.

The truth of this statement may be demon-
strated by a SII'I‘IF"I: experiment in which we
superimpose in one circuit two signals of
different frequencies. For convenience I
have chosen audible frequency for the signals,
but that does not affect the validity of the
argument. The circuit to which they are
both coupled is connected to the valve ampli-
fier and loud speaking telephones so that the
resultant current in that circuit can be made
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aundible, Fig. 9. In this diagram V; and Vg
in conjunction with the transformers T, T,
and the variable condensers C, G, are two
oscillating valve circuits gm:rltlng alternating
currents of audible frequencies. The fre-
quency of the currents in either circuit ma

be varied by the condensers C; C;. The
plate circuits of the two '.'.:i?es indude the
potentiometer-resistances R, and Ry, as indi-
cated, so that between the sliders of these
potentiometers an adjusmble em.f. of the
frequency of either of the oscillating circuits
may be drawn off and applied to the four
valve amplifier as indicated, so that the result-
ant currents can be ma&: audible in the
telephones, When the valves are oscillating
at slightly different frequencies the well known
phenomenon of beats is heard, and by varying
the position of the sliders on R, and R, so as
to vary the proportion of either of the currents
in the telephone circuit, it can be shown that
for no adjustment is there silence in the tele-
phones, that is to say two currents of different
frequencies can never cancel out each other
whatever their relative amplitudes. When,
however, the two valves are set to oscillate at
the same frequency, by a proper adjustment
of the potentiometers the two e.m.f’s oppose
one another and cancel out almost completely,
giving practically silence in the telephone, thus
showing that when the two currents are of
equal frequency they can neutralise each
other if they are of equal strength.

The same apparatus may also be used to
show that if the waveform o lythe two oscillating
currents are not the same the cancellation of
the two currents is not nearly so perfect. A
slighl: change in the waveform of one of the
circuits may be effected by altering the voltage
of the H,T. battery supplyi ing its usclllltlng
valve, or by altering the ratio of capacity to
inductance in the oscillation circuit.

Somewhat better results are possible by
means of an audio frequency balance between
the two aerials of a double aerial receiver as
indicated in Fig. 10. In this arrangement
the two aerials A, and A, are each provided
with a separate receiving circuit Ly C; D,
and L, C; D,. The telephone circuits of
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Fig. 9.
Arrangenient of apparatus used af the meeting for demonstrating the non-cancellation of two currcids of
uneqral frequencies and the cancellation of two currents of the same frequency, if of opposite phase
and equal am plilude,

these two receivers are connected in opposition
so that the effects cancel out in the telephones.
Similar arguments are applicable in this case
as in that of the preceding one, since if the
aerial currents are of differing frequency and
waveform, the rectified currents yielded by
the two detectors cannot be of the same type,

A Tﬂr

b ]
I
Fig. 10.
Balanced Aerial Receiver with Awudio-frequency
Balance.

and will therefore not give a perfect cancel-
lation in the telephones. The arrangement
15 also dependent upon a critical adjustment
of the two detectors D, and D,.

An improved arrangement has recently
been described, designed with a view to over-
coming this difficulty of non-equality of the
frequency and waveform of the currents in
the two aerial circuits. The principle of this
arrangement is that the two aenal circuits
should not be coupled directly but through
a form of frequency changer. It is suggested
that this might be of the Goldschmidt
alternator type and be arranged to convert
the frequency of one aerial circuit to equality
with that of the other.

Alternatively an oscillating valve may be
employed as the frequency changer between
the two aerial circuits provided that its
oscillation frequency is adjusted so that one of
the beat frequencies between the aerial circuit
and the oscillating valve is in each case the
arithmetic mean of the frequencies to which
the two aerial circuits are tuned. When this
is done the atmospheric impulse which affects
both aerial circuits cancels out in the telephones
since in this case the currents from the two
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branches are of the same ﬁ'equtm:v and can
be of equal amplitude and opposite phase. A
signal, however, will only affect one of the
aerials and 'I':hl:r:fun! will be heard in the
receiving telephones, Thus, for example, let
us suppose that one of the branches of the
aerial circuit 15 tuned to the frequency

N,;=50000~ ,and the other toa frequency of,
sayy N,—mﬂ.- The frequency of thl:
coupling valve circuit should then be adjusted
so that this valve generates oscillations of a
frequency of m=D5000~.. We then have
resultant “beat™ frequencies set up of N, --n
=553000~, and N,—»=45000~ by
reason of the reaction with one aerial circuit,
and frequencies of N,+w=45000 and
N;—n=235000~ by the reaction with the
second aerial circuit.  The circuit coupled to
the detector is tuned to 45000~ so that the
higher and lower beat frequencies of 55000~
and 45000~ will not affect it. When there-
fore an atmospheric sets both aerial branches
oscillating the two resultant currents of
45000~ will be able to neutralise each other ;
but when a C.W. signal is received it will
affect one aerial only, and therefore in this
case the current of 45000n: frequency will
pass through and affect the detector.

I am unable to say, however, what sort
of results this arrangement will give in
practice, as no test figures are available,
but at least theoretically it looks very
promising,

Spaced Leop Aerials.

Besides using two elevated antennz of the
ordinary type spaced a fraction of a wavelength
apart as in some of the arrangements described
above it is possible to employ, sometimes with
advantage, two closed aerials spaced apart
like the elevated antennz. Various arrange-
ments of this type were recently described by
E. A. Weagant in a paper read before the
Institute of Radio Engineers (New York),
and these are often now referred to as the
Weagant arrangements, although some are
covered by prior patents of [. 5. Stone,
G. W. Pickard and others.

When two loop aerials are spaced apart by
a half-wavelength, currents will be induced in
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them by the passing waves which are approxi-
mately 180° out of phase. By combining
these two loop aerial circuits together by
coupling with a third common circuit joined
to the receiver and detector their effects may
be combined so that a signal arriving from a
point lying in the plane of the two loops will
cause a response in the receiving detector,
whereas a signal or atmospheric coming from
any other direction will not produce so much
response. The arrangement is particularly
designed to eliminate atmnuphcm:s coming
down on to the receiving station from a point
nuﬂ}r overhead, since the waves due to such
impulses would arrive at both loops practically
in phase with one another, and hence they
would produce no effect on the receiver since
the two loop circuits are coupled in opposition,
just as in the case of the two open aerials
spaced a half~wavelength apart, as mentioned
above, If,however,thetwo loops are not spaced
mtd].r half a mmlengl:h apart, it is desirable
to insert in their circuit a suitable phase-
adjusting arrangement (generally consisting of
adjustable inductance, capacity and resistance
in series) so that the phase of the currents
induced in the two loops may be adjusted to
reinforce one another.

Evidently an arrangement of this type,
as mentioned above, is most suitable for elimi-
nating atmospherics arriving from points
nearly vertically over the receiving station,
but they were found to be not so effective for
X's coming from any other direction, while
in pamcul:r atmmphencs from points near
the transmitting station were not eliminated.
As a further extension of the idea, with a
view to eliminating as far as possible atmos-
pherics coming from all directions, another
arrangement was described in Weagant's
paper, using three receiving loops, two of
which served to collect atmospherics only,
while the third picked up the signal.

The arrangement is indicated in Fig. 11.
In this diagram A and B are the two loops
whose function is mainly to collect the
atmospherics and not the signal proper. For
this purpose they act in a similar way to the two
loops described above for cutting out

-
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Fig. 11.
Diagram of Weagant®s Tripic-loop Reeeiver for eliminating atuios pherics.

atmospherics and collecting the signal, but
instead of their circuits being connected in
opposition they are joined so as to assist one
another. The signal current being out of
phase in the two loops will therefore cancel out,
given proper phase adjustment by means of
the resistances and inductances in the loop
circuits, so that the resultant current will
only be that due to the atmospherics.

If now we take a third receiving loop
indicated at E in the diagram and couple this
to the receiver in the usual way it will pick up
both the signal and the atmospherics. To
this loop we may couple the circuits of the
two outer loops A and B so that the atmos-
pherics picked up by these loops will cancel
out the atmospherics picked up by the main
loop E. This coupling is effected by means
of the coils Ly L, L,, of the intermediate
circuit which includes the condenser C,, the
coupling Ly—L. to the main loop, and
the coupling the receiving

valve,

n—DLly to

This arrangement possesses the great
advantage over the balanced aerial arrangement
in that there need be no detuning between
the circuits picking up the si and the
circuits picking up the atmospheric, as since
the resultant current of the loops A and B
contains no component due to the signal the
circuits of these loops may evidently be tuned
to the signal frequency. This means that
the atmospheric impulses derived from loops
A and B may have the same frequency and
be given the same decrement as the atmos-
pherics picked up by the loop E. These
currents therefore can be made to exactly
oppose and neutralise one another, leaving
only the true signal in the circuits of the
detecting valve,

Various other modifications of this idea
have also been worked our, for example,
the use of horizontal receiving aerials in
place of the main receiving loop, etc, but
the above described example will suffice to
illustrate the principle of all of them.

(To be comcluded in the next issue).
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. The Wireless Soclety of London.
At the meeling on May 2lat it was announced

that the next meeting would take place on June -

28th in the Lecture Room of the Royal Bociety of
Arta, at 8 pom. Mr. G. G, Blake is to give a lecture
on the Construction and Design of a Small. power
Wireleas Telephony Bet, showing the instrument
transmitting h. J.-u:lmlral of the Fleet, Bir
Henry B. Jac isedl to give some
account of his rut:ant wnrﬁ ith loop aerials and
to deseribe in detail one that has piven com
auccess. It ia also expected that Captein R.
Mullard, M B.E., will show and describe valves
and other mtarﬂul:mm ieces of apparatus.

It was announced lI:al:. membera of the Bociety
had beon invited to wisit the Marconi Works, at
Chelmsford, and June 30th was mentioned as being
the moat mitable day. The visit will probably take
place in the afternoon, Members will be advised in
good time of definite arrangementa.

Tha Committes are
Brigadier-Ceonaral Bir Holden, K.C.B., F.R.8.,
haa recently joined the El:mnt

The Edinburgh Wireless C‘lnb has been elected
for affiliation.

Thers will ba no meetings of the Society during
July and August.

on. Secretary, Mr. H. Leslie MeMichoeel, 32,
Quex Road, Weat Hampatead, N.W.6

FPlymouth Wireless Society.
{ A felicrted with the Wircleas Soctety of London. )
" This E-Dlnﬂd ty, during the month of A pn'l. conducted
ot ures AT apers at its usnal fortnightly mestings.
On Apnl l&t?l E‘ Bacchini gave a . on " W/T
Communications in France,” explaining the difierent
sets used, their shortromines and final improve-

menta.

Another paper, Ly Mr. Middleton, on "' Wirelesa
Installation in the Navy and Wireless Control at
the Battle of Jutland,™ an excellent tion
from all members, it being both interesting and

inatructive. On April 30th a debate on ** Wireless

Tmhnnlcrg_\f proved both animated and far-
reaching, i neral satisfaction.
May '?ﬂa “Ft?!{r. R. C. Laws in the chair, the

nmuermibers were given doemonstrations by Mr. J. K. A,
Nicholson, AM.LE.E., on the 1.5 kilowatt installa-
tion. Ewvery demonstration was interesting and
instructive, and the following are quoted from
them :—(1} How to make and uss an emergency
receiver ; (2) A small aerial transmitier was srectod,
which excited the emergency receiver acroaa the
room ; (3) The feld regulator of the 1.5 kilowatt
installation was utilised in place of the handie
starter to start up the rotary converter; (4)
Demonstrations of the methods of testing for o
broken primary or secondary in the induction coil,
and a punctured condenser ; in the latter case one
completa bank of a condensar of .02 microfarads
capacity with glass dielectric was scroas the
spark electrodes of & 10-inch induction eoil, and
another bank, with & punctured plate in, was
treated similarly, comparisons being drawn between
the aro and spark discharge; (5) Showing the
method of testing circuita with a cell and galvano.
meter ; () The inspection of an accumulator for

leased to annoumes that

voltage, specific gravity and general condition. An
lamptmnnﬂy intereating, practical and instructive
ecture

May 14th.—The chair waa taken by the President,
Mr. W, 8. Templeton, M.A., B.Be,, AMLEE.,
when the Society was given papers I:-;- the fullmlrm,g
gentlemen :—(1) Mr. Hampton, (2) Mr. Palfrey,
{3) Mr. Furneaux, (4} Mr. Cannifornd,

(1) “ The Uuq{a of Transformers on Marconi
Standard 1.5 Kilowatt Installation " : an excellent
paper, fully detailing the following :—{a) Closed
core transformer, it construction and the purpose
for which it i used ; (b) air cors, or oscillation
transformer, and the pnnciplm on which it works ;,
(2) telophone transformer, and how an induction
coil can be nsed as one : {::!]n I'raquauo transformer,
or megnetic detector, g;ﬂng & dB!-L'I'I tion of how
the oecillation frequency is stepped -:IPm: to allow
the liJ.H.]:lllr:u.ghm of 'I-hﬁ ‘phones to nd.

(21 ¥ The Usage of Condensers on Marconi
Standard 1.5 att Installation ™ a wall
thought-out paper, giving the construction, function

and static indurtion principle on which they work ;
the purposes of having two banks, & container and
ﬂ,gh flash oil. A description of charge and dis-

(3) " Description of Wave Motion in Air and
Asther " : & precise paper, giving a good insight
into pressura waves, acther waves and the modia
through which they are transmitted.

{4) * Comparison between the 0.5 Hilowsatt and
thea 5 Kilowatt Marcomi Installations ' : & minute
and exhaustive comparison of the seta from mains
m}[-RSEmel Mr. W. G. Terry, Municipal

on. ary, Mr. W. G. , Munici
Technical H-r:hmFPl}rmuuth. pe

Burton-on-Trent Wireless Glub.
(A filiated with the Wireless Society of London. )

The Burton Wireless Club exhibited wircless
trpiratun a fete and gala, held in the town on
"hit Monday, the proceeds of which were in aid
of the local infirmary. The exhibition included &
valve set, ket wirelesa set, complete receiving
and transmitting set, complete PeoevIng Aat
{hulm'lgmg to Mr. F. V. A. 8mith}, a horophone, eto.
um-'uralln aerial (kindly lent by Mr.
was erected on the ground, and ngnnh
were o 'ng-m:l with the Club headguarters,
temporary  transmitting licences  having  been
obtained from the Postmaster-General. A o
of sixpenre was made to view the Wireleas Exhibi-
tion, which u‘!:l-mwd at 3 p.m. till 5 p.m. and from
5.30 p.m. to 7 pom.. and & total amount of £14 Be.
was handed to the Secrstary of the Feta Com-
mittee at the end of the day.

The thanks of the Club are doe to the following
members, who rendered valuable asnstance towards
making the exhibition a suceess : Messrs. Andrews,
Blant, Butt, Fielding, Kempater, FPlant, R. Rose
{Hon, Becretary), Selby, Smith, Waller and A. J.
Wright.

Captain Bemrose (Hon. Berretary of the Derby
Wiwfeuu (Tub)} has very kindly invited a party
from Burton to wviat one or two of the Derby
stations, and a visit is being arranged for Saturday,
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Junme 19th.— Hon. Secretary, Mr. R. Rose,
Belveders Road, Burton-omn-Trent.

MNorth Middlesex Wireless Club.

{ Afiliated with the Wircless Society of London.)

A meeting of this Cluly was held at Shaftesbury
Hall, Bowes Park, on May 19th, at 9.30 p.m. The
chair was taken by the President, Mr. A. O, Arthur.
It had been arranged for Mr. Halton to continue
his lecture on the “ Uses of the Valve for Heception
and Transmission,” and, as usual, his lecture proved
most interesting. Among other eircuits, he illos.
trated that of the Marconi direction finder. and
described its method of use. The next meeting
will be on June 2nd, Full particulars of the Club
may be obtained from the Hon, SBecretary, E. M.
Bavage, Nithadale, Everdley Park Road, Winch-
more Hill, N.21.

Manchester Wireless Society.

{ Afdinted with the Wireless Society of London.)

On May Ist o whist drive and social, held at
the (larion L‘ﬂl'-é'., was well attended h‘\r e b ra
and their ]ﬂd}' friends. After a lighi ST, @ few
words wers delivers
od by the Secre.
tary, advocating
the work of the Club
and in appreciation
of the rapid strides
micle by members
in their endoenvours
to advance the
peience of wireleas
telegraphy.

Dn May 5th the
Club's usual meet-
mng was held at the
headguarters of the
Bociety, during

which 1t was an-

214,

Generating Btation, Manchester, will make the
necessary arrangements.  This station is said to
be the Tun;mr of ita type in the country, and
members of other societies wishing to take part in
the tour should communicate with the Hon,
SBeeretary, Mr. Y. Evans, 7, Clitheroe Road, Loud.
gight, Manchester.,

Halifax Wireless Club.

{ A filited with the Wireleas Socicty of London., )

In response to a suggestion from the Halifax
Wireless Club, which has its headguarters in the
Y.M.C.A.,, Clare Hall, Halifax, the Chelmsford
high-power wireless telephone installation was wsed
io #end greetings to Princess Helena Victornia. The
ocrasion was the opening of a Y.M.C.A. Boys'
Department, on May 17th, and at three arranged
periods the following message was tranamitted to
the Halifax Wireless Club :—

“Ta the Halifax Wireloss Club.—We, the
Marconi's Wireless Telegraph Co., Ltd., send heartiest
greetings to Her Highness Princess Helena Victoria,
on the oecasion of her visit to Halifax to open the
Halifax and Dis-
trict Young Men's
Christian  Assogi-
ation’s Boys" De-
partment, and
rejoice in the cons
timued intersst Her
Highness is show-
ing in the voung
life of the country.
We also congristus

late the Halifax
Y.M.CLA, upon the
splendid A PCCPEE

which has attendsd
their efforts sinene
its imeepiion, somes

nounced that twelve o Alteen
another room had monihs ago, amnd
been acguired. This wish them  every
E?““ I'l::'ll::.‘;ﬂ::li:.ﬂi:': N mf.mbl" of the ,'I-.l'uun]rrl!rr. 'Fl'r'ﬂ_'fr'ﬂ Soriely o o F::uﬁ:: '[.f_:ir“.m:llli;
engaged upon the vinil to the Bury Electric train system. do we congratulate
construction  and - the Association in

teating of metruments.

Dme May 8th, in accordance with arrangements
made with the Manchester and Bory  Eiectrc
Train System, several members were afforded the
opportunity of visiting the sub-station, situated
under the main track at Viectoria Station, Man-
chester ; Mr. McKennan condueting  the party.
Leaving the suab-station, the party was then
conveysd to Clifton Junetion, where is to be found
the main generating station, Here the party
divided, the atation engineer conducting one half
and Mr. McKennan leading ihe other. The tour
was greatly enjoyed by all | many interesting facts
of power transmuission being seon for the first time,
At the conclusdon of the tour tha |:||LH:|..' il el
on the 8 pom. train for Manchester. The accom-
panying photograph shows a few of the tourisis
outeides one of the cars, Mr. McKennan lwing on
tha extreme left.

Another wvisit of this kind is to take place in
June, when Mr Daviez, of the Stuarr Street

providing a Lhome for the Halifax Wireless Club at
its inanguration, this being the only Wireless Club
on Y. M.C.A, premises in the North of England.
Further, we <hall e Jdelighted at all times to hel
the Halifax Wireless Club in any endeavour it
miay make towards the advancement of Wireless™

Her Highness has agreed o aocept & copy of this
mieasage, printed on =lk, and the Club is therefors
taking the matter in hand at onee, The last mesting
of the Club was on May 17th, when a paper was
read by one of the memiers on ** The Closs Allianes
that Exists between Magnetiem and Electrcity,” —
Hon. Seerctary, Mr. L. Pemberton, The Y M C A,
Clare Hall, Halifax,

Wireless and Experimental Association.

{ Affitited weith the Wireleas Society of Lomdon. )

At the regular weekly meeting of thisa Club
procecdings were opened on May 1%th with a
mgch -weleomed buzzer practions, Thiz practice
was followed by a short lecture on * Harmonics,™
by tha Chairman (Mr. A. W. Knight), special
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emphasis being laid on the matter of " basts,"
enlghtening the members on what is meant by
* heterodyning ™ and how it is neceasary to obtain
beats in order to receive C.W. An animated dis-
cusgion aroas on the goestion of seres and shunt
connections a8 applied to inductances and con-
densers, and our experta have agresd to study the
matter, giving the Bociety the benefit of their
conclusions. A meeting on May 26th, at 18,
Peckham Road, was with & consideration
of what constitutes parallel and seriss con-
nections. This being an exhildtion evening, Mr.
_Baunders presented a neat and compact pancake
pocket-book inductance with reactance coils with
which be had been very succeasful,

Mr. Tanner prodoced an ammeter, meading
1 m.a. to 15 amperes. Mr. Horwood, & naval type
cryvatal tuner. Mr. Kirkby, a large auto.jigger,
taking up to 8,000 metres.

Measra. Knight and Heather brought a selection
of ex.military apparatus, loaned by Messrs, Mitchell,
of Ryo Lane, and according to all eccounta there
are spome genuine bargaing to be obtained by
licensed amateurs who give the firm a visit.

The di was photographed by Mr. Kloota.

Hon. Becretary, Mr. Geo. Button, 18, Melford
Hoad, 8.E.22,

Liverpool Wireless Assoclation.

( Afiliated with the Wirclesx Society of London. )

A meeting of the Liverpool Wireleas Association
was held at &8, Whitechapel, on May 12th, the
evening being set apart for the hearing of members’
wirelesms troubles. It was very interesti ta hear
of the varied experionces ; the ensuing discussion
being very instructive amil helpful. New membars
ntiﬁmp rolling in.

It was agread to apply to the Poatmaster-General
for & licence for a portable apparatus for the
Club's use during the summer months.

The usual tm-monthly meeting was held at
56, Whitechapel, Liverpool, on May 28th, when the
subject under review was the " Winding of Induc-
tanees " and Couplera.” Numerous meth
of construction were discussed., and varving ex-
periencea under numerouns conditions related. A
member also It*‘.ﬂ'lihiltﬂj a mere of apparaius for
winding honeyecomb eoila.

,-1|:|:I:E:,-|.tiunﬂ. from intending members cordially
invited. All communications to Mr. 8. Frth, Hon,
Scecretary, 0, Cambridge Rond, Crosby, Liverpool.

The Bradiord Wireless Society.

The first meeting of this new Bociety waa held on
Monday, May 10th, in the Y.M.C.A. at Bradiord,
when the H}I;n. Becretary (Mr. Bever) proposing
that the chair be taken by Mr. W. Ramshaw,
was soconded by Mr. J. W. Cooper. It
wWis . seconded and duly carried that—
Mr. C. Wood (who waa not present) should be asked
to be President ; Mr. W. Ramshaw, to ba Viee.
Fresident ; Mr. J. W. Cooper, to be Treasorer;
Mr. J. Bever, to be Secretary @ that the Bociety
ghould afMliate with the London Wireless Soriety ;
that, for the t, the officers should act as &
committes ; t & copy of rules issued by the
London Wireless Society for the guidance of
FProvincial clubs, be obtained. Mr. Licerdet kindly
placed at the disposal of the Poviety A room in
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Randallwell Btreet, beonging to Messra. Thwaites
Brothers. It was decided to apply for a licence for
& receiving station. It was i that the sub-
soription should bo Ss., and that the financial year
end on December Jlst, 1020.— Hon. Becretary,
Mr. John Bever, Bradiord Wireleas Socisty, BS,
Emm Lane, Bradiord.

Bilrmingham Wireless Association.

On Toeeday, May 18th, & committes meeting of
tha Birmincham Wireless Association was held at
the Midland Institute, Room 21, Mr. J. H. Tucker
in the chair. It was decided to instal a standard
wireleas wvalve receiver sst at the (lob, and the
Becretary was instructed to write to various com-

iea for full particulars. The Chairman (Mr. J. H.
ucker) offered to provide wire and insulators for
the erection of a new aerial, and two members of
the Commitiee offered to erect it during the week.
Buzzer practice then took place, twenty-five
membera being present.

On Wednesday, May 10th, Mr. Briges of the

Midland Wireless School, invited the Club to be
t at A& lecture and demonstration in the

achoolroom, g'ven hy Mr. Halliwell. of the Man-
cheater of Wireless, There were thirty-five
membara t, and they heard a very instructive

lecture on the difficulties of producing a low cost
instrument which would be capable of receiving
over a wide range. -

On Thursday, May 20th, Mr. Westwood gave &
lecture on the Construction of a Portable Receiving
Hot. Thers wera fortyv-iwo members Fu.'mnt. The
lecturer demonstrat very clearly his method
ronstrueting neake indoctances cotls, and his
ingenious method of adjusting the loose mupli#
was much recinted.—Hon. Secretary. A. H.
Handiord, Birmingham and Midland Institute,
Paradise Btreel, Birmungham.

MNewcastle and District Amateur
Wireless Assoclation.

A mecting of the above Society tock place oo
Monday, May 27th. It was announced that arrange-
ments had been made with the m r and

roprietor of the North Eastern 8chools of Wireless
l;'elagr-ph:,r. Eldon Syuare, Newcastle, for the use
of one of their rooma as &
Amaociation can obtain suitable premises of their
own. Meetings are arranged for Monday and
Thureday evenings at 7.30 p.m. until forther
nolice, 4

The rate of subscription haa been fixed at 100, 6d.
poer annum, falling dus on June st for the ensing
vear. An entranco fec of Ge, will be charged to new
members after the first three months (i.c., after
June, July and August). An application for a
recoiving licence and for the return of apparatus
has been made to the G.P.0O. suthorities. Several
gentlemen have promised gifte of apparatus—
Hon. Secretary, Mr. Colin Bain, 61, Grainger Stroet,
Newcastle-on-Tyne,

Gloucester Wireless and Sclentific
Society. '

The first general meeting of the Uloucester
Wireless and Seientific Bociety was held in the
Physica Laboratory of 8ir Thomas Rich's School,
Glouceater. Permission to use this up-to-date
scientific laboratory as the permanent headguarters

Club room, until the
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of the Bociety has been very kindly granted by the
governors of the (JJoucester United Schools, and an
endeavour is to be made to make it one of the beat.

equi wireless stations in the country. The
members of the Bociety include mpen of high scientific
training, who are most enthuosiastic in ir efforts

to make this Boriety a huge success. It was pro-
posed to hold monthly lectures of a practical and
demonstrative kind, not only for the benefit of
mamhbers, but also for the advanced students of
Bir Thomas Rich's School. The Boriety are fortunate
in poasesnng  first-class  scientific  instruments,
including & complete X-ray set. testing and high-
frequency apparatus, and they look forward to
many t and instructive evenings.

The meeting opened by tendering & vote of thanks
to the Govemors of the Gloucester United Schools
for their nnprecedented kindness in according such
suitable headquarters, and to the President for
his successful efforts in bringing this about, and to
the editor of the Wireless World for his kind
assistance, g

It wae unanimously decided to devole the first
houor of each meeting to b-uuﬂlirmt.bcr. and it was
stated that arran ta were already in hand, and
B ing committes formed, to fix up the asrial, ete.
The Hon. Becretary is in communication with the
Wireloas Socioty of Londem for their sanction to
mh-r:mhlal?im t;that-ﬂbndr. Sorme 1.';I' the mem-
hars murh ueeful and ical experience
during the late war, and their E:lp will be greatly
appreciated.

The officials of the Society are—President,
Mr. F. . Freeman ; Vice-President, Mr. C. J. Beott ;
Treasurer, Mr. J. W. Jones ;: Hon. Becretary, Mr.
J. Mavall, Burfield Lodge, 8t. Paul's Road, Glou-
cester,

Cardiff and South Wales Wireless Soclety.

A most interesting evening was spent by the
membera of thia S8ociety on Thursday, May 20th,
1920, at the Wireless Department of the Technical
College, Cardiff, when there was also over thirty-
fve vimtors present. By the courtesy of the
gentlemen of the Marconi Special Demonstration
Btaff (reaident in Cardiff for demonstrations to
shipownars) we were treated to a most interesti
oxhibition of the new distress-calling dwiw.ﬁ
poerfected by the Marconi Company, under actual
working conditions ; & alﬁlpedin Hn'puh rt Docks
having been temporarily fitl with the a ratus
for the spacial yu-f the Cardiff :larr:rﬁmtrna
tion. The devies workid didly, and was &
continual sourco of wonderment and praise. There
waa also a complete set of the Marconi patent
direction-finding instromenta, with necessary D.F.
aerial and mix-valve amplifier, which was a great
sorce of intereat,

Two complete telephonic transmitting and
receiving sets had temporarily been brought down
from Chelmsaford and installed in the department,
and also one at Portheawl, for intercommunication
and demonstration purposes. C.W. and buzzer.
walve transmission on the same sets were also
tested, and results were rplendid.  Tonic-train
transmiggion was made, and also 8 demonstration
of the new Marconi quenched-spark system.

Mr. Clifford G. Rattray, of the Marconi Engineer-
ing Btaff, Chelmeford, was afterwards good enough
to give the members a lantern lecture on ** Wire-

less,” which was much appreciated by all present.

Mr. W. A. Andrews (President) proposed, and
Mr. A. E. Hay (Secretary) seconded, a very hearty
vote of thanks to Mr. Rattray for his very interesting
lecture, after which the members adjourned for
the ordinary busines=s, A code of rules was disoussed
and partially formed. The membership list of the
Bociety is increasing steadily, and we alpeady have
members in three counties; a2 membership of
the Bociety is open to all wireless workers in
Glamorganshire, Carmarthenshire, Pembrokeshire,
Brecknockehire, Radnorshire, Cardiganshire and
Monmouthshire, it is anticipated that the members
ship of the Bociety will soon number several
hundreds., .

Mr. Charlea Coles, B.Sc., Principal of the Cardifi
Technical College, has been elected & Viee-President
of the Society, and Le CGeneral Ferrie. of F.L.
station fame, Commendant of the French Army
Wirelcsa Berviee, has written, accepling office as
Ciee-DPresident.

The next mesting is Axed for the Committee on
June 3Ird, and the next ordinary meeting talkes
gm‘ at Room 32035, of the Cardiffi Teclnical

e, at 7 pan. on June Gth, 1920,
Interested persons and anyone desiring member-

ghip kindly apply to the Hon. S8ecretary, Mr. A. E.
Hay, 6. ord Street, Mountain Ash, Glam.,
South Wales

Ipswich and District Wireless Association.

Btill another amateur wirelesa Club has heen
formed, and we take this opportunity of wishing
it every success, Under the name of the Ipswich
and Thetriet Wirelesa Association, this new Club is
anxious to increase its membership, sl those
interested should communicate with the Hon.
Becretary, Mr. F. Boddey, &, Tokio Road, Ipswich.

Oxford Amateur Wireless Soclety.

The first meetine of the above Society was held
on Monday, May 24th, at 7.30 p.m., in 5t, Fbbe's
Rectory, when the {ollowing officers were elected :—
President, Mr. F. Pickett; Secrctary. Mr. S
Barter ;: Assistant Secretary, Mr. 1. K. Bunce ;
Treasurer, Dr. Stansfeld. A committee of four were
also elected.

It was decided that s receiving station should
be erected in the grounds belonging: to I'r. Stansfeld,
at Shotover Hill. near Oxford. Assistant Secrctary,
Mr. P. R. Bunce, 7, Bartlemas Road, Oxford,

Walsall Amateur Radio Club.

Under the title of the Walsall Amateur Radio
Club, a new sorciety has been formed at Walsall.
The first meeting called by Mr. H. Fillery was
attended by sixteon persons. Tt was decided to form
a Club, and a small committes was formed to nnder-
take itz inner working.

The committee has under considoration the
purchase of a good receiving apparatus, snd the
necessary parmiesion from the Postmaster-General
to erect an serial is to be applied for. The Club
meetings will ba at 8§ pm. ench Wednesday, and
several local gentlemen have been a chel with
A view to arranging o series of leetures on electrical
waork, especially that covered by wireless telography.
The present membership of the new Club is forty,
and it is certainly to e congratulated upon its
rapid growtih,—Hon. Secretary, Mr. E. W. RBridge-
water, 4%, Caldmore Foad, Walsall,
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PAGES FOR

BEGINNERS

L]
Under this heading we publish CcOMPLETE imstructional articles, forming a serie

specially designed and written for beginners m wireless work,

Hardly any mathematics

will be introduced, and we hope to present the fundamental facts of wireless in such a
manner as will prove attractive to a much wider range of students than that for which

this series is primarily intended,

OSCILLATORY DISCHARGES AND TUNING.

HE discharge of a condenser,
and the phenomena accompany-
ing it,constitute perhaps the most
important foundation of the
science of Wireless Telegraphy.

It was some time, however, after the
discotery of the Leyden Jar, that the nature
of the discharge was closely investigated. In
1842, Henry, an American physicist, an-
nounced that the spark obtained on discharging
a condenser did not consist of a sudden
unidirectional rush of current, but consisted
in reality of a number of surges or impulses
of energy Aowing first one way and then the
other, until they gradually died away In
other words, the spark was of an escilfatory
nature.

Photographic records have been obtained
of the spark accompanying the discharge,
which clearly show that what appears 1o be
a uniform spark, or flash of light, is reall;,r a
succession of sparks following one another in
quick succession,

The cause of these oscillations will be
quite clearly understood by referring once
more to a mechanical analogy. Imagine a
weight clamped at the end of a flat steel
spring. We apply a force to the weight, and
move it out of the ition of rest to one on
either side of the perpendicular. Immediately
the force is released, the elasticity of the spring
‘tends to restore the weight to its original
position, but, owing to the inertia of the weight
it overshoots the centre, and continues to

travel forward until the restraining force of

It then com-
the inertia again

the spring brings it to rest.
mences to move back,

carrying it past the central position, until
it finally comes to rest.

Each time that the weight oscillates to and
fro a certain amount of the energy stored in
the spring is wasted in overcoming air friction,
and through various other causes. The
distance travelled each side of the central
position will therefore gradually decrease until
the movement of the weight ceases.

In the case of a condenser, the voltage
applied corr ds to the force which dis-
places the weightt On discharging, the
potential energy stored in the condenser takes
the form of a rush of current, which is shown
in the spark that takes place at the terminals.
The inductance of the wires torming the
discharge circuit correspond to the inertia of
the weight. This inductance, as was pointed
out before, tends to keep the current flowing.
The condenser is therefore again ch
but to a less degree than before (some of the
energy was dissipated in heat), and with the
opposite polarity.  The elasticity, so to speak,
of the dielectric then overcomes the inductance
of the circuit, and the condenser disch
again, with a corresponding rush of current
in the opposite direction. The cycle of
operations is then repeated until all the stored
up energy is dissipated, and the condenser is
discharged. Fig. | shows the relation be-
tween the mechanical and electrical cases.

Fig. 2 shows the oscillatory current, which
gradually diminishes with each successive
charge and discharge.

There must clearly be some method by
which the frequency of oscillation of the
current can be altered. In the case of the
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weight and spring the frequency of vibration
can be altered in the following ways :—

By increasing or decreasing the weight
attached to the end. The heavier the weight,
the more slowly will it vibrate,

We may also make the spring longer or
shorter. The frequency of vibration will
increase with a decrease in the length of
spring.

Further, if the resistance of the medium
in which the spring is vibrating be increased,
the vibrations will quickly die away. The
vibrations of a weight in air, for example,
might last for a considerable time, but it
the same weight and spring were immersed
in oil, the weight would come to rest after a
very short interval.

7
3
¢

RECHARGE

2™ DISCHARGE

— TIME.

V,

Fig. 2.

EOMDEMSE R
RECHARGED

Applying these factors to the electrical case,
we can alter the frequency of oscillation by
altering either the capacity ol the condenser
or the inductance in the circuit.  If resistance
is inserted in the discharze circuit, the

oscillations will die away in a very short time,
The train of oscillations in that case is said
to be * damped.”

On the other hand, suppose that a certain
amount of additional energy was supplied to
the circuit during each oscillation, which
counterbalanced the energy lost in heat. The
condenser would then be charged to the same
degree every time, and the amplitude of the
oscillations would be constant. The curves
in Fig, 3 illustrate the effects referred to.
The train of oscillations in the second case
is said to be “continuous.” or *‘undamped.’

DAMPED wWAVES

CONTIMUOUS
WAVES

Fig. 3.

The formula piving the freguency of the

oscillations is given by
from,
2e W LC i

where L and € are the values of the inductance
and capacity of the circuit, reckoned in
henrys and farads respectively

It was scen before that in a circuit where
the current is continually growing and
diminishing, energy is radiated, due two the
growth and collapse of the electric and mag-
netic lines of force.

During the time, therefore, that the con-
denser is discharging, there is a radiation of
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energy waves having a I'h:qut:m:}' the same as
that of the oscillatory circuir.

Now imagine a similar arrangement of
condenser and inductance placed near the
oscillatory circuir.

As the radiated waves stnke the second
circuit, a small current will be induced in it,
which will tend to oscillate with the same
frequency as the circuit which induces it.

The action is similar in effect to two tuning
forks which give the same note : e, have
the same frequency of vibration. If two
forks are placed side by side, each having a
frequency of, say, 256 a second, and one i5
struck a ilght blow, the mund waves im-
pinging on the other, will cause it to vibrate,
and emit the same note,

The first wave transmitted will strike the
side of the fork, and cause it to move slightly.
It will return to the position of rest, overshoot
it, owing to inertia, and commence fto
move back again. On its return movement,
the second wave from the vibrating tork will

THE WIRELESS WORLD

strike it and augment its movement. The
impulses from the first fork will occur always
at the right moment to help the vibration of
the second. The final result will be that the
second fork will give a note in unison with
that of the first,

In the case of the two tuning forks which
have not the same frequency of vibration, the
second will not give its note when the first
is struck. The reason for this is that one
will be vibrating slightly faster or slower than
the other, and the vibrations from one will
not occur at the right time to exert an additive
cffect. The curves in Fig. 4 illustrate the
vibrations (i) of two tuning forks which are
in tune and (ii) which are out of tune. In
the second case it will be seen that the vibra-
tions are only in tune at intervals of one-and-
a-half wavelengths, At other perinds the
hirst impulses will tend to annul those of the
other.

The same effect will be observed in the
case of electrical oscillatory circuits.  Suppose
a circuit to be made up of a condenser of
100 microfarads capacity, and an inductance
of 25 micro-henrys. The frequency of

oscillation of the circuit would then be

L |
2=lLC 2\
I{F
=2 }..25 = ;?; = 3000 approximately
"N igu

A similar circuit containing half the capacity
and double the inductance would oscillate at
the same frequency. Therefore if the two
circuits are placed side by side (Fig. 5) and

100wros. SOwros.

il l |

25mMH. I

. Fig. b.

50mH.
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-

one 15 caused to oscllate the wave impulses
will reach the other circuit at correct intervals
to increase the induced current.

The phenomena of induced oscillations was
first demonstrated by Hertz in 1887, who
succeeded in causing an oscillatory discharge
to produce a spark in another circuit having
the same natural frequency This experi-
ment was the first practical step towards
Wireless Telegraphy.

Let us go a step further, and replace the
fixed condenser of the second circuit by one
of which the capacity can be varied if necessary,
If the first circuit is caused to oscillave, and
the variable condenser is set at a particular
value, a inEht current will be induced in the
secondary circuit. As the capacity is altered,
the frequency will increase until it very nearly
approaches that of the oscillatory circuir.
‘T'he current will continue to grow until the
frequencies of both circuits are the same,
when it will attain a maximum. Any
alteration of the capacity above or below this

value will result in a diminution of the induced
curremnt.

When the induced effect is greatest, the
frequency of both circuits is the same, and
they are said to be s fume. The operation
of varying the values of capacity (or induc-
tance) of the secondary circuit 15 known as
tuning. .

S0 far, no mention has been made of
resistance in either circuit We noted that
the effect of resistance would be to damp
down the oscillations. It is easily seen,
therefore, that the resistance could be
increased to such an extent that no oscillations
would take place It has been shown mathe-
matically that a circuit containing capacity,
inductance and resistance will not oscillate
if the value of the resistance 1s greater than
the square root of four times the inductance
divided by the capacity ; or in symbols

R > xllaf'

The CONSTRUCTION of AMATEUR

WIRELESS APPARATUS
A Separate Oscillator for C.W. Reception (Part IT).

Tue Ispvcrance Winprscs.

O make the valve * osaillate ™

with very small anode voltages

it is necessary that the coupling

between the two circuits should

be as ** tight ™" as possible.  This
coupling may well be obtained by the use of
flat pancake coils.

There are two or three types of pancake
coil, viz., Basket, Flat, and Honcycomb
winding. For amateurs the Basket type,
although tedious to make, will be the best to
undertake.

The ** Basket ™ coil is so called because the
method of winding is similar to the construc-
tion of a basket—the wire being woven in

and out round pegs mounted on the periphery
of a central core. The former used is known
as a ** spider ' and an example of one is shown
in the photograph (Fig. 1). The pegs are so
fitted into the core that they may be removed
when a winding is completed. The spider
shown in the photograph was used to wind
coils for the purpose of this article. It core
was {" diameter, and the 15 equally spaced
pegs were made of steel rod slightly under
1" diameter

For the amateur a pood spider may be
made with a piece of round woed }" diameter
and 5" long, with pegs of 1" brass rod, 3° to
4" long, mounted at one end, leaving about
4" of the wood to serve as a handle. The
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holes drilled in the wood for the pegs should
be slightly smaller than their diameter so that
the ends of the pegs may be tapered and driven
into the wood so that they are sufficiently
rigid and yet do not fit wo tightly to
be pulled out when the winding is com-

Fig. 1.

pleted. Some little care must be exercised
to make a satisfactory former, but it is worth
doing and will be useful when in a future
article we shall describe the construction of a
“Tuner ™ in which coils of this tpe will be
used,

In order to obtain the results given below
the number of peps should be the same as
used in the experimental coils, r.e., 13, as the
inductance value of the windings will depend
upon the spacing of the turns, which will
depend upon the number of pegs used. The
greater the number of pegs the higher the
inductance for a given diameter and size of
wire,

It will be noticed that an odd number of
pegs is specified. The reason for this will
be seen immediately. To wind the induc-
tance make the wire fast to one of the pegs

THE WIRELESS WORLD

and commence winding from the inside,
taking the wire in and out round the
When commencing the second turn it will be
seen that the wire will go round the pegs
opposite to the way in which the first turn
went. Similarly the third turn will be on the
opposite of the pegs to the second turn, and
on the same side as the first turn. _ This is
the desired effect and gives a rigid flat coil
of one turn per layer. An even number of
pegs would not give this effect as all the turns
would follow one wave,

Continue winding to the required diameter,
taking care that the turns are wound tightly
and are evenly spaced, and also that the wire
does not slip down out of its place.

When fully wound immerse the whole
coil in a bath of liquid parafin wax. After
draining, allow it to stand for the wax to
cool.  When the wax is set the pegs may be
taken out and the core removed.

The coil should then be as shown in the
photograph (Fig. 2).

Flat Pancake coils are obtained by winding
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wire layer by layer on to a core provided with
flat end checks which are }" or %" apart.
This is not true “ Pile” winding but is a
method by which a lot of wire can be got
into a small space yet keeping the self capacity
of the coil very small. The number of turns
per layer is very small and therefore the
potential between the layers is small. Using
a given wire and winding to the same diameter
and thickness a coil of this type will have
several times the inductance of a basket coil.

A disadvantage of this type of coil for short
wave oscillators is that when only a small
amount of inductance is required it is put into
such a small diameter that sufficient coupling
cannot be obtained between the grid and anode
circuits. With a basket coil a bigger diameter
coil would be necessary to give the same
inductance and owing to the dimensions of
the coils there would be more coupling
between the circuits. To wind this kind of
coil it is necessary to use a lathe or other
mechanical turning device.

Honeycomb coil is the name given to coils
wound on a special type of winding machine.
The wire is wound on in layers as with the
flat pancake, but in this case the wire travels
backwards and forwards across the layer a
number of times each turn, according to the
idjusl:mcnﬁ of the machine and the gauge of
wire used. Such coils are out of the question
for the amateur worker. With each of these
three kinds of pancake coil it is not possible
to calculate the inductance ; it is a case of
determining it by experiment.

Experimental coils gave results as under :—
Coil A. No. 30 D.W.5. 140 turns 805 mhy.
Coil B. No. 36 ,, 220 ,, 4150 mhy.
Coils made of wire below 30 D.W.S,
Basket type, do not give sufficient inductance
to be useful for our purpose. Wire thicker
than No. 30 D W.5. can be used satisfactorily
for flat pancakes

The wavelengths given will of course
depend upon the condenser used.  Values are
given below for condensers which are probably
the extreme limits of condensers used by

amatéur, 1(— i

Condenser of
Max. Cap. Metres.
Coil A 0-0005 mfd. 580 to 1,580
w A ... 0003 , 1L,100 , 3,100
» B ... 00005 , 1,500 ,, 3,200
w B ... 0003 2,000 ,, 7,000

"

It will thus be seen that if a 0.0005 con-
denser is used with the two sets of coils a
range of 580 to 3,200 metrts may be obtained
and with a 0-003 mfd. condenser a range of
1,100 to 7,000 metres can be obtained.

The ranges for condensers of intermediate
value may easily be calculated.

It is of course not essential to keep the
coils 4" diameter, they may be increased to
6" if desired.

It should be noticed that the wavelength
range from minimum to maximum capacity
of the condenser is approximately 2:5 times
the minimum wavelength obtained, and that
to cover a wide range of wavelengths several
sets of coils must be used. One set of coils
comprises two—one for the grid circuit and
one for the anode,

When the coils are being assembled with
the rest of the apparatus the connections to
the coils should be made as follows to ensure
that the set “ oscillates.” With the two coils
placed on top of one another, with the wind-
ings running in the same direction, connect
the outside end of one coil to the anode
terminal of the valve and the outside end of
the other coil to the negative terminal of
the filament ; the inside end of the first coil
to the positive B-volt terminal and the inside
end of the second coil to the grid of the valve.

When the apparatus is complete place it
close to the crystal receiver or place a * pick-
up” coil—wound with a few turns and
connected in the aerial circuit of the receiver—
over the inductances of the oscillator.
Adjust the receiver until *‘spark signals
from a station such as Eiffel Tower are
received. Then light up the valve—which
should burn fairly brightly—and adjust the
* oscillator " condenser. Ifitis “ﬂscilhting ™
the note of the spark signals will be broken
up into a kind of scratchy hiss as the oscillator
is tuned to near the spark wavelength. This
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will show that the set is oscillating properly.
Then the search for C.W. stations may be
carried out by tuning the receiver to various
wavelengths and adjusting the wavelength of
the oscillator to get interference. Wave-
lengths of 1,000 to 1,400 are quite useful for
searching over for C'W. signals.

If the set does not oscillate, see that all
connections are good and that the directions

THE WIRELESS WORLD

of the windings are correct. If still un-
‘successful add two or three dry cells to the
anode voltage by connecting the neg:ttwe
terminal of the added cells to the posidve
fi-volt terminal and the positive terminal of the
added cells to the end of the winding which
1s connected to the anode of the valve.

Note.—The anode terminal of the V24
valve is coloured green.

A

OME of the costly, complicated, and

massive crystal detectors sold for the

use of amateurs seem to fail to give

results, in any sense commensurate

with their cost. They fail most

frequently, perhaps, in the matter of main-

taining their adjustment and of being trouble-
some to readjust.

The detector described below 15 almost
p:rfﬁ:tl}r steady, small, sensitive, simple and
INexXpensive to construct.

The elements are Zincite and Bornite or
Copper pyrites. The crystals are mounted in
cups " diameter for the top (bornite) and
§" diameter for the bottom (zincite), Woods
metal is used and revolver cartridge cases or
thick brass screws drilled to form cups. The
cups are soldered into stiff springy brass
strips (see Fig. 1). The top one (A) is
1" wide x 24" long. The bottom one (B) is
£ wide % 11" long,

Pressure is obtained by screw (5) Fig 2,

:

: 5
 —

USEFUL CRYSTAL DETECTOR

and the adjustment of contact by the top plate
pivoting around (S) and the bottom plate
around (T).

The blocks (C) (C) (Fig 2) may be of any
material (cork answers quite well), their
thickness depending upon the height of
mounting of crystals.

S A

I
Fig, 2.

Remarkable steadiness is obtained by the
very adequate support of the elements com-
bined with the fact that the movable parts
are light and if the base receives a jar the
inertia of the parts is not sufficient to cause
trouble. The top plate is supported and
steadied at C C 5, and point of contact of
crystals. The lower plate, after adjustment, -
15 securely screwed to the base by screw T.

The writer recommends the construction
and mounting of two of these, firstly, because
he has never known two such to be off
together ;  secondly, because somewhat
greater sensitiveness is frequently got by using
two in parallel ; and thirdly, because being
so small, two may be mounted in the space
usually occupied by one,
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SELENIUM CELLS: THE CON-
STRUCTION, CARE AND USE OF
SELENIUM CELLS,WITHSPECIAL
REFERENCE TO THE FRITTS
CELE.

By F. W. Bexsow.
New York : Spon & Chamberlain. London :
E. & F. N. Spon, Ltd. Pp. iv63.
Price, 75 6d. net.

HIS little booklet is apparently

written to meet the needs of

two classes of readers, those who

are merely interested in scientific

matters generally and might desire
some information relative to the uses of
selenium cells, and also for the experimenter
and handy-man who can construct his own
apparatus and is anxious to carry out experi-
mental work.

The first chapter deals briefly with the
discovery, with the natural sources, and with
the various forms of selenium, while Chapter
11. introduces the real subject matter of the
book.

The fat-type cell, which is the pattern
most usually met with in experimental work,
is first described. [ts chief disadvantage—that
the light does not penetrate into the whole of
the mass of the selenium through which the
current is also emphasised. The
cylindrical pattern of the cell used by Ruhmer,
the Bell and Tainter cell, the Mercadier cell,
the Gripenberg cell, and, lastly, the Fritts
cell, are also described.

As stated in the title and preface of this
book, the author deals particularly with the
Fritts cell, and sets out its practical advantages
over the other patterns referred to.

Chapters III. and IV., which comprise
the major portion of the book, contain a
wealth of detailed information relative to the
construction, maturing and testing of these
Fritts cellss.  The book closes with two
short chapters devoted to a brief summary
of the applications of selenium cells to various
practical purposes, also including a few
remarks as to the care of selenium cells.

The detailed instructions that are given
throughout the book for construction and
testing should render this little  volume
eminently suited to anyone desirous of
repeating such work and constructing these
cells for himself ; in fact, it might seem that
the detail is carried rather too far. For
instance, it seems scarcely necessary to tell
anyone that a Bunsen burner should be
adjusted to give a steady blue Aame, or to
describe in detail both the Wheatstone bridge
and the substitution method of measuring
the cell resistances. There are very few

misprints throughout the volume, but some

of the abbreviations adopted, although fairl
obvious, are rather unusual. It wnulc{
perhaps, seem to be worth while if publishers
who contemplate their books being cir-
culated in this country and in America
would adopt well-recognised forms of ab-
breviations or would give alternative methods
of measurement (such as for wire gauges,
etc.). "T'his practice has already been adopted
to a certain extent by some technical societies
and is worthy of more universal consideration.

On page 392 there 1s what is apparently a
misprint, although it savours very much of the
loose style of expression that is occasionally
adopted with semi-popular works.

With reference to the arrangement detailed
on pages 24 and 25 for measuring the cell
temperature, it appears scarcely probable that
very accurate results would be obtainable,
unless some thermally good conducting
liquid, such as mercury, is placed in the
thermometer welll. No mention of such a
liquid is made, neither is there any discussion
of the harmful effects of some impurities upon
the light-sensitiveness of the selenium, nor
of the precautions that should be taken to
avoid such effects.

Despite the few blemishes such as these, the
book should be a very valuable one to experi-
meptal workers, and the most serious criticism
which can be levelled against it is its prohibi-
tive price of Ts. 6d. for a meagre 64 pages.

P. R. C.
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QUESTIONS AND ANSWERS

NOTE —This section of the magazine is placed at the disposal of all readers who wish to receive advice and

wnformaiion on malfers

to both the technical and non.technical sides of wireless work, Readers

ahouwld comply ik the followming rules. —(1) Questions should be numbered and wnitfen on one mde of the
paper ondy, and should not erceed four tn number. (2) Queries should be clenr and concise. (3} Before sending

o their
dleall wuH)

readers are adviged bo search recend numbers lo see whelher the same queries
{4) The Fditor cannot undertake to

have nol been
reply to queries by post. (5% AU querics mast

be accompanied by the full name and address of the sender, which 18 for reference, not for publisation. I;hm-ul
il be ansveered wnder the inibiale and forrn of the correspondend, or, 1F o demred, under a *' nom de plume.™
{6) Readers desirous of knowing the conditions of service, etc., for wireless operators will
save time by writing direct to the various firms employlng operators.

F.G.P. (Doncaster) asks (1) What ir the most
suilable valve receiving circudt for l:d-uphﬂn.r (2) If
HBere v any advaniage in usng o
Hmﬂudafnmiu nmcruu!mb:mgruudfwmdﬂ

«F o, 3) Referring lo Eﬂﬂpqr'l
Oecillation Valve, -[qu{!lﬂ, ih:u i the
_fnrlhmnd-mmrmunuwuhﬂu AT.0., |_,|"H|a
snductance ¢ confinuoualy varable.  (4) 'Hi"hmllﬂ
the most efficient wa quamgrupuhuymm
a short gerial—a I’ coil in series with the
AT.0., nrﬂ:nnd:nmmlhun.lmﬂﬁﬂ

(1) a\n:.r good receiver circuit is quite satis-
factory. For the beat working it uhnuld{in nd justed
to ba nearly, but not quite, on the point of genarat.-
ing oacillations.

(2) Ouly the saving in expense of installing and
working another valve. The results obtained are
nearly the same.

(3) The condenser shown, sven on & small aerial,
enables you to use & coil of higher inductance,
which gives you bigger changes of P.ID. on the grid.

(4) There ia not much difference. It is generally
more convenient to use a loading eoil

W.H.T. (Westminster) Aas a receiver which 1oill
riod grive mgnals, e mentions the parts of apparatus
wsed, Lut does nni I'-{::! a abelch of connections, The
only informalion ke gives ia that of he connecls
the aerval fo earth through the lelephone he gels a
ﬂ #light click, and thia click {2 more distinet if he

es & dry cell in the circuit.,  He asks why the
alt will nol work,

The apparatus nre uiing should be all right
for & mirn recelver, but without & di we
cannot say whother von havo connee it uw
properly. The elick which you get without a cell in
quite natural, and tendas to show that the insulation
of your aarial is all right. [t is due to a discharge of
stmospheric eloctricity which has arcumulated on
the aerial. The click with a ccll in series might be
dur to defective insulation, il the previous result
did not seem to show that this ia not the case, Tt
is probably due to & rush of current into the asrial
charging it up. Weo can only recommend vou to
examine the tion of the aerial carefully, and
to make quite certain, by mlerring to a text book,
that you are uaing a proper type of cirenit,

“"WALVES ' (Marple) asks (1) Whether it is
poarible Lo rmmu . :'l-_rpmm-luq.l’ﬂ crystal receiver.
(2) Whether ol i2 possible lo receive apark signals on
a valve receiver,

(1} It is possible, but none of the methods are
mmple or convernent. It 18, however, posible to

recoive CW. fairly simply by substituting a

“ tikker " or similar dovice I'ur the crystal in &
eryrtal recaiver.
[EI Cortamly.

A.R.P. (Marlborough College) sends a diagram
of a receiver (o Mareons 2-valve Trench Set) built to
mrijrnm 400-2.000 me,  He hos deied o incregss
wavelength considerably, bl finds that the
valve refuses lo oscillnte above obowl 4,500 ms. He
mh{l}Hmqurmhﬂmu:wrkmnhﬁ!w
17.000 ma. (2) Why the valve would not oscillalr.
(3) Why edding induclance beboren the aerial gnd
sarth lerminals decreases the marimum wavelength,

(1} Tt i= naturally not alwaye enay to adapt a
recaiver intended for one wave range to work well
on such a greatly extended range. To increase the
range, add a loading coil in sories with the aeral,
and considernbly increass the size of the reaction
eail. You will have to find the beat size for this
by trial.

(2) The reaction coil s probably much too amall
for long wavelongths,

3) Bocaums by an doing you are adding one
induotanee in parallel with another, and thorefore
reducing the resultant inductance.

W.E.C. (Rotterdam) (1) Sends froo skefches of
arrials | Fig. 1), ond asks which we recommend. (2) He
queries the diagram on page 144 of Bangay'a (scilla-
tion Valve, and asks {f the arrangement of the second
and third valves is a misprint.  (3) He also arka for
information en the subject of valve receirers in whick
the tele phones nre ed i1 the grid evrcuil mnd the
aignals impreased on the plale eircuil.

__# A
B
CABIN
ADM —————
T T T T
A
CARIM

PP PP A rrrrr s
Fig. 1.
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(1) The second, in which the down-lead comes
from the end marked A is much preferable. (COf.
the reply to DAMPED in the Second Number of this
¥ olume)

{2) The diagram in guestion is wrong, at any
rate in the carlier copies. The grid and plate
connections of these valves should be interchanged.,

{3) Beceivern can be mades to work on these
lines. As a rule they are inferior to the usual type,
tho they may have certain special applications.
We do not know of any publication in ﬁiﬁh they
are dealt with.

W.V.G.N. (Dulwich) har o mametic defector,
and asks (1) Where No. 40 e.c. dron wire can be
obigined, and {f plain wire varnished and vaselined
would do as a substitete. (2} How the ends of the
Tt (3) Whai & the minimum
i for ¢ flicient working. (4) The remislance
of Mia phones being 240 ohma, whether he 12 righ! in
unniding his secondary bo this resslance oo,

{1) You eould probably best get the small amount
you would require from dealers in amatour wirelesa
sundries, or failing that, from the Marconi Company.
The sabstitute would bahly be quite effective,
but the insulation wnu??vnry likaly need renewal
fmirly freguontly.

(2} With No. 3 ron wire.

(3} About one metre per minute,

{4} Yea.

C.E.8. (Dublin) aska (1) Whather a hoop aerial
coneiais of a loop thicl: wire forming part of o
closed oscillabory cirenil. [(2) How 1 18 that the
currends induced in one domen lisnh are nol eraclly
neudralised by the similar currents in the other down
fimb.  (3) In which direction does the aerial rodiote
or receive beaf. :

(1) Yeu

{2) Becouse thers in a slight difference of phase
between the currents in the two limba, Tt is because
thia difference iz generally small, and the currents
therefore do nearly neutralise each other, that this

of asrial is insensitive unléss made very laryge.

(3} In either direction i the plane of the loop.

AB.H.F. (Peterborough) hor o crysial plus
low [reqwency amplifier receiver which will give
aegnals audible 25 yards ﬂwaz Srom the phones. e
asks of he is likely to he atle to work a P.70. relny
with the currenis he 15 getting, and if we can suggest
any litely improvements in the receiver for rthie
[YHT pOSE,

It in posmbla that you might do this, by
setting the relay very fine. For this purpose vou
would probably get hetter results if you used either
the last walve, or an additional valve, as & grid
condenser rectifier with & very high leak rosistance.
This will give you wvery t current rhanges, it
suitably adjusted, but will probably give yon some
trouble when X.s are bad.

W.H.T. (Norbiton) asks (1) How the wavele
of a small receiving station can be determined. (2) I
there w any formula for the copocity of a vorn
condenser. (3} Whetherwhen wnng o crijelal, o hallery
18 rmecesmary in the delephone cfrenit,  (4) I the
apparatus shown in a slefch showld worl all right,

As you have pot yet used a set, nnd have only a
vague idea of the prnnciples of the subject, we
should adyise you to study carefully Bangay's
* Firat Pninciples " or & similar text book.

{1} We are not very clear as to your meaning,.
A repeiving set umrln:]wnp heas & com vely
large ranga of wavelengths, is range
can be meas by & wavometar. For the method
consult any text book. (2) There are formuls for
various simple kinds. On the other hand some
t of condenser have capacitiea which cannot be
nm:.tﬂd by any simple formula. We cannot

note & formula without knowing the type of con-
sor for which you want it. : T

3) Tho purpose of & battery in auch & circut 18
tn-[‘l-l_uply ..]m tind to the eﬂr_-,}r;t.u.l. It ia desirabla
with most forms of rrystal, but not with all.

{4) The circuit shown is guite imposible. You
will find mit.ahlumﬂ.hmhu?murumln Bangay
or any other elementary text book.

* SILICON " {Dundat}fhm a recciver ﬁ.';.u
will not give signals, ercept from Sionehaven. &
sends a diagram of his conneetions | Fig.2), and asks (1)
What ia wrong, and (2) If tram wires parallel to fus
aevial and about 6O feet from it showld prevent him

[roam gotiing mignals.

. Fig. 2.

(1) The connections of the circuit are wrong.
The erystal should be in parallel with the condenser,
and not in serire with it. Only the neamess of
GSW enabler you to roceive even him. Consult
any cryetal roreiver diagram. :

{2) The wires will probably woaken signals some-

A

what. 'I'}mli.' are more likely to give vou trouble
through induction from the currents fowing in
therm.

PETE (Leeds) asks (1) If a wireless club erists
tn Leeds, (2) What is the power of Eiffel Tower.
(3) On how high a warvelength i would be possille to
receive officiently with an aeriol of nalural warvelength
130 ms., wsing one H.F. magnification and crystal
reciificaiton.

{1} None as far as we know.

(2) Musical spark, 150 KW, ; non-musical spark,
70 KW, ; and CW., 150 KW,

(3) It is imposmble to give any definite figure,
so much depending on the design of the set, and
what you congider effivient roception. Wa might
suggest 5,000 me, but you could no doubt geé
gignals from hltfh power stationA at short range
even up to the figure of 10,000 me. you suggest.

H.E.P. (Upminster) asls (1) How fo connect
up the jollowing snslruments : a 2.slider buning
snductance, looae coupled tumer, defector (nature not
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stated, presumably crystal) ond head phones (2000
ohmes. ). He dors not wnsh lo wee anything else.

{2) Whether time signals are aenl summer [ime, or
reemivich mean hime,

(1) The liat of apparatus is by no means a suitahle
one for a station. However, you might make a
receiver of sorte am in the following Jdingram, the
looss coupler being merely wsed s an additional
anductanre or variometer |(Fig. 3).

- M
=
Fig. 3, ==
{2) Greenwich moan time,
F.W.D. (Constantinople) asks whether the

wlervalve tranaformers of a low frequency omplificr
could not be wound with resistance wire, as fﬁflﬂ{ﬂ.y
mlﬁ-mg'.l noressary appears fo be the correct ralio of

Fra.

Correctness of ratio is not the only thing necessary.
Compare the rase of & power transformer, in which
;J:l?wtjﬂ;mgmhgw to be consdered when the load

is andlo is remembered. Roughly speaking.
the conditions are simiinr in the Lﬁ-n rmm_:. mgél
unproductive resistance (f.e., rosistance nob meee-
AAry to produce magnetic effects) is bad in hoth,
The transformers should certainly not be wound
with resistance wiro.

~ A.L. (Madrid) asks for an explanation of hissing
in valves wsed with closed oscillatory circuils,
_ The hissing is, in nearly every case, due to
irregular discharge of the batteries, either low
m or high tension. TJ'}I:; chief causes of the
are approaching exhaustion of cells,
ar too much dl!!hlﬁ of accumulators. It.drll?;}r alao
be due to poor quality of the celle, even if up to
their right voltage, or bed connection, sither in
the interior of the batteries or in almost any other
part of the cireuit. The reason such causes give
rise to the noises ia that, by altering the resistance
of the eircuit, they vary the veltage applied to
the valve.

5.R. (Newcastle-on-Tyne) sends particulars,
with skeich, of a receiver, which, he says, will
give signals from GOC, abowl 14 miles away. €
asks if we can help him o find any faull,

You give much useful information, and your
sketches are quite clear. Unfortunately, you do
not give the aizes of the formers on which vour
induotanced are wound, o that we cannot say
if thoy are of suitable value, The secondary of the
loose coupler may very likely be too You
might try increasing this. In sll other res
your circuita, the allernative nt as well as
the original set-up, ap to be quite all right. We
can only recommend you to try all the usoal
mothods of fault tracing, such as testing all con-
nections, and the insulation of your aerial.

THE WIRELESS WORLD

L.H. (Li 1) sends a diagram of a two-vale
Feceiver, and (1) If it is might to use a batlery to
light two filamends, asz shom. {2) Which s the

betier oerial b wee, an L or a T, the top besng B0 Jt.
{3) What range he
(4) Whether he could
resulis with an indoor frame aesrial 10 fi. squore,
and if he would be allowed fo wse this.

(1) You, cortainly. You can also use one battery
for the two plate circuita if you wish., (2) The
type, except Iu;[ very short wavelengths indeed.
{3) It is impossible to estimats, so much dependi
on the actual construction and handling of the :t.s
You deseribe vour serial tuning coil as a 10,000 m.
coil, and your loose coupler as a 35,000 m. looss
coupler ; we do not understand guite what you
mean by thie. As you do not give any other
dimensions, wa cannot say if you have proportioned
your cireuite right. (4) The frame aonal should
?'vn satisfactory results, but you must have the

ostmaster-{ieneral's licence to use it.

J.W.5. (Sedburgh) sends a diagram of a recetver
and aerial arrahgement. He hears no.one bui GOO
Faindly, and asks §f we can suggesi a couss, stobing
Fhet all his connechions are malisfactory.

The type of circuit used should be guite satis-
factory. The only likely fault seems that your
A.T.L., which you say gave reaultsa gn A
4-wire aerial 200 ft. long, may be foo small for the
smaller aerial you are now compelled to uss, This
is borne out by your statement that the length of
wira on it is only 146 ft. To get anything like &
good rangs of wavelengths you will pruba.bfy want
nt least six times this length. You can use finer
gauge than the No. 20 you are now using, il you
profer it. Wo take it that you have connected the
positive of the H.T. battery to the plate.

A.S. (Burnley) har mads a receiver of the type
shown on Fig. 12, page 530, December, *° Wi
World.” He is waing o wnith an sndoor aeral. He
thinks he hears faint s at times, but if they are
there, they are masked a noige which con be funed
to any pich befween a tick and o high note. He
asks for adwvice, this being the firat set he has put

. He also asks (2) Whether more than one
valve x desmirable with o small cerial such as ke
wses, and, of #0, how the several valves should func.
tion.

{1} The cirenit shown is rather of “'f
nature, and therefore hardly snitable for & beginner,
It should also have a grid leak, not shown in the
diagram, Wae should strongly advise you to use
one of the simpler types, shown in Bangay's book,
B pressnt. T hear ia due to oscilla-
tions set by the valve. You are getting the
woll-known heterodyne beats, probably between
oscillations in the aerial and others in the closed
cireuit,

{2) The sketch of your serial has not come to
hand ;: you bably omitted to include it. More
than one valve will be almost essantial, unless the
frame i very big. The simplest combination will
be a rectifying valve, followed by one or more low
frequency amplifiers. You will find circuite in
Bangay's book.

"
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STATIONARY WAVES ON WIRES

By Paiuir R. Coursey,

N the course of his experiments on elec-

tromagnetic aether waves, Hertz carried

out some investigations on the propagation

of waves along wires. At that time he

was chiefly concerned with a ‘comparison
of the \Elﬂtltv of propagation of the waves
along the wires and through the air. By
-':uuplmg a long wire stretched out horizontally
a few feet :lbm'e the earth to a 51I'I1.|:I-|l: Hertz
oscillator it is pussible to set up in it a serics of
stationary waves by reason of the superimpo-
sition of the direct waves coming from the
transmitter and the reflected waves trom rhe
end of the wire.® It the wire is given an
appropriate length the reflecied waves will
reinforce the direct waves, and stationary
waves will result. The presence of these
stationary waves on the wire may be shuwn by
theoccurrence of maximum :.park:r:gm.{ Herte
resonator, held near the wire, at certain points
along the wire, and minimum or zero sparking
at intermediate points. The distribution

e

Fig. 1.

Diiagraw tlustrating Wisiribation of € werent o
Potential elong a horizontal ewive on which o
.i!?u!'i{}:ll.l:ﬁr! e s becn ael i .

Curpe I re presenta the cuerend and V the potentinl.
The plote P iz placed elose to the Hertz Oeeillator
rexeet o cxcile the wapes, and the end F ia mnulwru'

s HM-EII‘III::' a.ﬂ.lll'll: Wirelews World, \nl H Pp- i‘!
to 73, May lst, 1920,

B.Sc., A.M.LEE.

of current and potential along the wire may
be represented by the curves in Fig 1. The
curve marked I indicates the distribution of
current, and that marked F the distribution
ot potential. “These 1t will be seen are both
harmonic curves, and when one 1s 2 maximum
the other 15 eero, and wice verse. The maxi-
mum "iF-JquII‘If_. will occur in the resonator
when it is placed adjacent to a current maxi-
mum (or antinode) and least when opposite a
current node “T'he distribution of current
alone the wire can thus be mapped out by
recording the length of the sparks in the resona-
tor for different points along the wire, and
the [ curve obtained. If, however, we
approach an insulated piece of metal to the
wire, it will be found that sparks will pass
between it and the wire at some places but
not at others, thus indicating the points where
the voltage # is preatest.

Another and more sensitive detector that
may be used for indicating the presence of
these nodes and loops of Pu[EIItIﬂ.]! 1s turnished
by a simple vacuum tube which may be held
in the hand near the wire. When such a
tube is filled with rarcfied neon gas® a very
sensitive  Indicator s obtained since neon
possesses a low lonising porential—that s it
requires a smaller potenual to produce a
visible glow in neon than tor air or other
PASes,

The chief disadvantage of the above arrange-
ment is that on account of the small capacity

= ———m e —

* XNeon iz one of the inert atmospheric gases,

symbal Ne.
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and inductance of the single wire it requires
a very high oscillation trequem:].' to set up the
5mnn-nar}r waves, and it is not easy to produce
these very high frequency oscillations of much
power usin® a Hertz oscillator.

We can utilise more energy and obtain
more powerful oscillations by employing a
closed oscillation circuit -shunted across the
spark gap, and connecting the long horizontal
wire to a high potential point on this circuit.
It is not easy, however, even with this arrange-
ment to produce powerful oscillations of as
high a frequency as piven by the Herta
oscillator, while if lower frequencies are
employed, it means that the wavelength is
longer, and that therefore the wire must be
. much longer if stationary waves are to be set
up along it

T'his difficulty can be overcome by coiling
up the wire into a long spiral, as this increases
its inductance per unit length, and also some-
what increases its capacity.® Using a solencidal
coil of fine wire in this way, the phenomena
of stationary waves may Eﬂslfv be demonstrated
with a coil 6 to 8 feet long, although the effects
are more striking with a still longer coil—say
10 to 12 feet in length. This coil should
by preference be wound on an ebonite tube,
but the writer has obtained quite good results
using a cardboard tube, well impregnated
with paraffin wax, as rh:: support for the
winding. Any convenient diameter, say 1} in.
to 3 inches may be used, provided that the
constants of the oscillation circuit are pro-
portioned 1o the size employed.

The following dimensions are convenient
for demonstration purposes :—

Helix. 6 feet long > 31 ins. diameter,
closely wound with No, 26 SW.G,, dcc
copper wire, giving about 36 turns per inch
length, or abour 2,600 turns in all. "This
may be wound on a cardboard tube, and the
whole well impregnated with parafin wax.

Oscillation Circuit Condenser—capacity
=00025 mfd. in two sections that can be
connected in series or  parallel, or  used
separately.

* i, per unit length of the cod in both cases.

THE WIRELESS WORLD

Oscillation Circuit Inductance, vanable
in value up to abour 120,000 cms. This
rane may conveniently he obtained from a
coil of bare copper wirc — say of No. 10
or -No. 12 SW.G. wound on to a sup-
porting cvlinder 6 inches diameter and
about 14 inches long, the successive turns
being } inch apart, giving about 55 turns in
all. -Provision must be made with a clip or
sliding contact to obtain a connection to any
point along the coil, so that the inductance
in the circuit can be continuously varied from
practically sero up to the maximum A
spark gap must be provided—of any convenient
form—to give a spark length of 1 or 2 mms.
If facilities are available, it is also advantageous
to provide an air blast between the spark gap
electrodes, as this not only cools them, but
at the same time renders the discharge much
more stable. The spark gap must be supplied
with a source of high voltage, which may
conveniently be an induction coil, or a step-up
transformer working off an A.C. supply. The
voltage required will be of the order of 10,000
volts, and the condenser used must of course
be designed to withstand the voltage safely—
and in fact a still higher one—{say, 15,000
volts) since the voltage across the condenser
in an oscillation circuit is always higher than
the spark gap voluge

The helix should for convenience be
supported horizontally about 18 inches
above the table, on insudatingsupports (cbonite)
and the waves are somewhat better defined if
a sheet of thin metal is spread out over the
surface of the table under the helix. A
convenient size is 6 feet long by about | foot
wide, although the use of this metal is not at
all essential for a demonstration. The appa-
ratus should be connected up in the manner
shown in Fig. 2

To set the apparatus in operation the
inductance L. must be varied until resonance
with the helix is secured as shown the
production of a strong brush discharge at the
free end. By moving the neon tube along
the helix a short distance away from it, it is
easily seen that the potenual of the helix is
very small at the end joined to the induc-
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STATIONARY WAVES ON WIRES

HELIX
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Fig. o

Arrangement of Helix for demonatrating the pra-
duchion of Stationary Waves.

tance, and that it steadily increases along the
coil to 2 maximum value at the free end.

When the helix is oscillating at its funda-
mental frequency, as in the above case, there
is evidently only one quarter of a wavelength
along the helix (Fig. 3a). To obtain the
next harmonic, having a wavelength § of the
fundamental, the frequency of the (ﬁl'.‘l].lat!ﬂn
circuit must be increased three times, ie.
the productofthe capacity Cof the condenser C,
and the inductance L of the coil L must be
decreased to § of its original value.  "This may
be done by putting the two sections of C in
series, thus reducing the capacity to }, anﬂ
then readjusting on L. When resonance is
again obtained the distribution of potential
along the helix will be somewhar as indicated
in Fig. 3s.

By similar and successive adjustments of the
inductance several other harmonics can be
set up in this manner, but their intensity
becomes weaker as the ﬁ'equcﬂnr INCreases.

When oscillating at its fundamental fre-
quency the helix represents the conditions
existing on an ordinary uniform transmitting
aerial in tune with the primary circuit in
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Fig. 3.

Cwrpes showing pofential distribution along holix.

which the oscilla-
tions are excited.
By coiling the wire AL
up into a helix we -
have not altered E =&

its properties but merely reduced it to a more
easily workable size for experimental pur-
poses, and put it into a form much more
suitable for investigation of the phenomena
involved. The two important electrical pro-
perties possessed in common by both the helix
and the aerial are distributed capacity and
distributed inductance, and it is these that are
responsible for the establishment of the con-
ditions described above. Evidently therefore
it is possible for an ordinary aerial o have set
up in it waves of higher frequency than its
fundamental, but although possible they are
not very commonly met with, When using
arc or valve continuous wave transmitters
these harmonics are much more easily found,
as they may be reinforced by harmonics in the
oscillations of the transmitter iself *  In such
cases trouble has occasionally been experienced
at short wave stations near high power long
wave ones, due to interference from a harmonic
of the longer wave.

Stationary waves have, however, other uses
than the demonstration of the conditions
existing along a transmitting aerial wire. For
example, on another page of this magazine®*
will be found a description of a Filtering
Circuit devised by L. Lévy in which a series
of circuits containing capacities and induct-
ances is so arranged that the signal that it is
desired to receive can set up a stationary wave
along the circuit, wheteas any irregular
impulse that is not sustained cannot set up
such a wave, and therefore its effect may by
this means be eliminated in the receiving
apparatus

* See for example paper by L. Broadwood, Wirelrss
World, Yol. 8, pp. 82 to 81, May lst, 1920,
** See page 223,
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NOTES AND NEWS

The Amateur Position.—It has come to our
notice that certain amateurs, wishing to obtain the
Postmaster-General's permission to instal receiving
sets, hove met with considerable diffidence on the
part of those who have been asked to stand as
rieferses,  This disinclination s stated to ars: as a8
result of the persons asked not knowing to what
fielda their references might lead, and though
actually nothing more is required than is asked for
by the average Civil Service Examination Applica-
tion Form, the subject of amatear wireless seems to
be commanding extracrdinary caution.

For the guidance of amateurs and those of their
friends whom they may ask for references we guote
the following paragraph from the official statement
issued by the Postmaster-Genernl regarding the
amaleur position ;

" The applicant should produce evidence of
British nationality, and
two  written references.
Certificate of birth should
be furnished, The refer-
ences ghould be given by
persons  of standing who
are British subjects amd
not related to the appli-

m
cant,

British D.F. and W.T.
Stations. — The following
ILF. Stations are established
in the United Kingdom ;-

A IIII"l'l.'iI:'Il I:Bx \_], Baerwiek
(BVii), Camsorse (BVZ],
Flamborough (BVN), Larne
(BXJ), Lizard (BVY),
Peterhead (BVL), Rhyl
(BEZW), Beaview [Malin
Head) (BXK).

Ehyl m not fitted with

transmitting apparetus, and
is controlled by Amlwich.
Beaview & ol Bled waih
transmitting apparaius, and
is controlled by Malin Head.,
whirh keeps watch on 600 metres,

Wireless telephony stations are open for work at
Croydon and Lympne for the London-D"aris and
London-HBrussels aie rontes, The French authomties
have also installed similar stations st 8t Inglevert,
Valenciennes and Pariz (Le Bourget ). The wirelioss
control of British  statonsg, inclwding  stations
licensed on private aerodromes, will be carried out
by Crovidon. The wavelength of these starions is
Ml metres, amd the hoors of wateh for British
b!:ﬂlil.ll:lrl are G030 a.m. to 7,30 pom., Greenwich mean
time.

Ei‘]}'l‘il‘l Emile hlalia‘t. W e E:lhl:lll.l'.:l'ilj'rl‘i
nppears on this page, is the new Chief of the French
Radiotelecraphic service, He was horn in 1855 ot
1lzach ﬂ.-“:-u-:r-iﬂh el studied at the Eeole ]’nllt-
Ti"l:'l'ljlil."iu‘ ol |'r|ri-l_ h-|-|'|rr|t||||.:' " sipl Disvat et osf
Colomial Artillery in 1904, Before the war e was
Chief of the French Radiotelegraphic Serviee of
Fauatorial Africa ; during the war he served on
the Central Radiotelegraphic Military establish-

Copd. Malgat, Chef du Sereice Reodid.
Irhgmj:ﬁ.-}.urq, Minwstire oex Colones,
Faria. Al

ment under General Fernd, and, sinee May, 1918,
has been technical adviser in wireless telegraphy
to the French Colonial Office, in sucoession to
Captain Paul Brenot,

The Institution of Electrical Engineers.— A
wireless section of ths matitution has been formmed,
and is open to members who are © actively engaged
in the study, design, manufacture, or operation of
wireless or high frequency apparatus.”  The Com-
mittes for 1920 is composed as follows :—Dre. W, H.
Eccles, Chairman; The President, LE.E., #r-
afficio : the Chairman of the LE.E. Papers Com.
mittes, er-offivio ; E. A. Barker, M., ; Sir Charles
Brght, F.REE.;: J. Emkine-Murray, D.Sc. :

A, Gray ; Professor (G, W, (. Howe, IL.8¢, ; Captain
J. K Tme Tharn, B.E., C.RB.E. (nominated by the
.-".1||r|i|"|°||1‘;|.'} X

the Fleet Sir H. B
R.A., (LC.B..

FRBS. ; W,

Miver Lodge,
D.8e.. F.R.R. Professor
E. W. Marchant, IL8e ;
Henatore (. Marconi,
GCV.O.,  LLLD, 18, o
Captain H. R. Sankey, C.B.,
R.E.; J. Bayers; E. H.
Bhaughnessy, O.B.E, (nomin-
atedl by the Poat Office) ;

,-'Ulrllil‘ﬂl ol
Jaekson,

K.C.V.0.,
Judd ;  Sir

Major T. Vinceni Smith,
ML, RAF.: A A
Camphbell Swintop, F.R.S. ;

J. K Taxlor:  Wing-Com.
mander A, 1IN Warrington-
Morris, (O M., 0. B.E.
(nominated by the Air
Ministry) ; Liewt. -Col. R, H,
Willan, I'.5.0.. M.C. {nomin-
el h:l.' the War Office ),

Radio Research Board.
Mr. . F. Brown, M.A..
B.8e, (Oxon. ), B.8e, (Lond. ),
Assistant  Inspector  of
Wireless Telegraphy in the
Post Office, has been appointed Technical Officer 1o
the Hadio Research Board, which has recently
been formed under  the chairmanship of Admiral
Bir Henry Jock=on, in connection with the Depart -
ment of Scientific and Industrial Besearch.

Obituary Notices. — We deeply regret to
annpunce the death of Mrs. Marconi, who passed
away, on June Jed, 1920, at the age of eighty-one,
It 1= largely dues to the encouragement piven o
the illustrious ploneer of wireless by his ot her, the
tleeeased lady, that he was able to prevail, in t b
days of his early discoveries, ngainst the ineredulity
of the scientific world,  Z2enntore Marcom, who
was crwising on his vacht Eleftra, was unable to
attend the funeral, which took place at Highgate
Cemetery on Jupe Tth, owing to lis inability to
reach England in times, His hrather, Me, Alonso
Marconi. however, was present, together with the
Hon. Donough (F Bren, the Hon, Miss L. 0" Bren.
il Mrs, Morconi's sister.  Senatore Mareoni has
received by wireless telegrams of condolence from
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NOTES AND NEWS

the King and Queen of Italy and from Count
Medici.

The death is announced to have taken place, at
Ham of Major 8. C. A. Wace, C.B.E., Royal
Marine Artillery, head of the Wireleas Telegraphy
Board. During the War he was in charge of the
wireless station at Malat. He was the author of &
handbook on Wireless Telegraphy.

Astronomical Aanouncements by Wireleas. —
Professor Kobold, Editor of the Astr. Nachrichten
and director of the Centralstelle, announces that
arrangements have been made for the distribution
of astronomical information by wireless telegraph
from the Naven Station { POZ ). S8uch mﬁ
boar as signature * OBS ' and it is suggested that
institutions wishing to receive these will
make armngements with the nearest wiroloss
station in their vieinities.

It is ho that such inastitutions will sontribute
towarde the upkeep of the serviee. The use of
wiroless in this manner is somewhat similar to that
adopted in the case of weather, and in cases of such
unexpected phenomena ai& outbursts of nove,
where sarly ohservationa are of apecial valus, the
sdvent of wireleas is of undoubted service.

Weather Reports by Wireless.—0On and after
June lat, 1920, the Air Ministry Wireless Station
(GFA) will tranamit synoptic messages in the same
code as hitherto at 3.15 am.. 8.456 a.m., 8.15 p.m.
and general inferences in plain lan . hased
upan observations at 7 a.m. and 8 p.m. B WAVE-
langth used by GFA is 1,400 metrea (C.W.) and the
timea referred to are Greenwich mean time. The
synoptic telegrams ismued at 230 am. and 2.30
p-m. GMT from Aberdeen Wireleas Station (BYD)
on & wavelength of 3,300 metres C.W, will continues
unaltered.

Brussels Fair.—In common with the Socidté
Anonyme International de T.8.F. the Marconi
Wirtless Telegraph Company has on exhihition a
large variety of apparatus st the Brussels Fair.
The moat modern instruments for D.F. work,
valves and wirelesa telephony sets form the greater
part of the exhibit, but there is also to be seen an
putomatic call device. “The stand contains aléo a
large number of inatruments used for purposes of
measiwrement, ete., together with a large collection
of publications of the Wireless Press, Lid., and
Marconi International Code Co

Long-distance Wireless at Sea.—As a rosult
of the success obtained with the new seta on board
the Cunarders ['m peraior, Mauretania and Carmania,
the White Star linera (Nympie, Oeltic, Cedrie,
Adriabic, Bollic and Megontic are to be litted bofore
their next sailing from England, These veasels will

maintain direet communication with land over a
dmtanre of 1,400 miles,

Economic Electric, Ltd. - We have just
received this Company’s new catalogue, and much
is contained therein which iv of interest to amateurs.
Many types of receiving apparatus, valves, ete.,
are illustrated.

An Interesting Catalogue of Wireless
Apparatus has been imsued by Messrs. F. Q.

Read & Co., Ltd., which should be of great interest
to moat amateurs, eapacially as it contains a very
good list of long wave stations, with wavel h,
8 number of useful circuit diagrams, a table of
data for the winding of frame aerials, and a chart
of the Eiffel Tower Time Signals as published
recantly in the Wireless World.

Technical School of Dublin.—The Wirelesa
section of this School has atarted a zine,
intended to serve ma a record of the doinga of the
many students of the Bchool, t and present.
We tal & this rtunity of wishing hoth the Behool
and its Magazine every scress,

That Dutch Wireless Telephony Station.—
We are now in a position to give the following fuller
information about the station POGO, which is
delighting amateurs weakly with its concerts by
wireleas telephony. The station belongs to the
Nederlanache Radio-Tndustrie, and is situated at
The Hague. [t works every Thuraday from about
6.40 to 10.40 p.m. and on Sunday afternoons from
sbout 1.40 to 3.40 (G.M.T.), on & wavelength of
between 800 and 1,000 metres, The aerial used
consiata of three wirem each 40 metres long. raised
L5 metres high. At full load the aenal current is
about 1-3 amperes on 1,000 metres wavelength,
wnd 1-0 amperes on B00 metres, The Nederlanaehe
Radio Industrie, Beukstraat 8-10, The Hague.
Holland, would be glad if amateurs would send
themn notea if they should pick up this telephony.

Japan's Lofty Masts of Concrete.— Believed
to be the highest concrete polea in the world, the
maate of the new Japanese stations are 660 feet
high. Being made at Tomicka-cho, they are
intended for the wireless stations which will
shortly open up further communication between
Japan and the United States, The capacity of
these atations ia said to be #,000 words each way
per diem.

Huge Wireless Plant.—The Radio Corporation

* of America has bought 8,000 acres of land at Rocky

Point. Long lsland, for the largest wireless plant
in the world. The estimated coat of this plant is
10,000,000 dollars, and it will have a three-mile
diameter, with a system of antennge on 400-foot
steel masts at & mile and a ha'f radivs from the
main power house,

The station will communicate with France, Italy,
Poland, Scandinavia, Germany, and the Argentine

The wireleas station at Nauven, near Berlin, is
the higgest now operating, but the one at present
building at Bordeaux, with its eight towers of B
feet high, will aurpass if.

Rocky Point will far surpass Bordeaux, and il
the American towers are comparatively low the
reason is that the Alexanderson alternotors and
multiple antennm will permit of a bigger range on
less power.

United States Wireless Statlons.- The House
of Hepresentatives of the United States has passed
a reaplution suthorising the Navy Department to
continue for a further period of two years the
operation of all wireless stations open for Ueneral
Public Correspondence. The resolution will be
considernd by conference of the Senate and the
House,
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WIRELESS AND THE PRESS

THE

N May 11th, 1920, The Daly

Mail achieved the record of

being the fist London news-

paper to instal a permanent

Wireless receiving station on its
premises, and after a short period devoted to
experiments accomplished on May 28th a
further record, that of being the first British
newspaper to receive by wireless telephany
news messages for publication. These mes-
sages were transmitted by the Chelmsford
high power wireless telephony plant belonging
to Marcom’s Wireless Telegraph Co., Ltd,,
and received on The Daily Mail station
in London, the work being done by the paper's
own reporters.

In addition to providing amateur wireless
men with an especial treat, the demonstration
furnished ample proof that on account of
delay in legislation the advantages obtainable
from a branch of science, the growth of which
was forced in the heat of the Great War, are
being allowed to remain to a great extent
unplucked for service in the arts of peace.
Eighteen months have elapsed since the sig;ning
of the Armistice, and a great London * daily
is forbidden, save on the 1al occasion
described above, to publish news gathered by
wireless | To those who know the varied
nature of the acther-traffic in these days, and
the precise amount of secrecy it is at present
possible to preserve, the need for stringent
legislation is patent and the attendant diffi-
culties are obvious. ‘The latter are not,
however, insuperable, and those who realise
that the of aether i1s with us look u.gcrl}r
forward to the forthcoming moves on the
of the authorities. Wireless telegraphy am:l
telephony are clearly destined to play the
leading part in communication, not only with
respect to the dissemination of news to the
world’s press but in every industry. That it
should be otherwise is unthinkable. There-
fore, the sooner prophecy is converted into
fact the better.  'Wireless must not be allowed

DAILY MAILS WIRELESS STATION

to lag behind aviation, for these two things

.are the most striking and potent human

achievements which this century has yet
brought forth,

Intimately bound up with the whole
question of the civil use and practice of wire-
less 1s the desire of a rapidly-increasing
number of enthusiasts, many of whom are
experts, for freedom to experiment not only
in wireless reception but in transmission also.
The lure of wireless telephony beckons them
with a magic it is difficult to resist.  Are they
for ever to be debarred from a hobby which s
one of the few a Government might well
encourage !  War apart, there may yet arise
some great national emergency when the
services of hundreds of wireless fitters and
operators may be urgently needed on the
instant. By securing a reasonable measure of
freedom to the amateur experimenter the
Government would ensure betimes a generous
response to such a need.

As our readers know, The Wireless Werld,
the oldest wireless periodical in the British
Empire, has always paid special regard to the
needs and aims of amateurs and since the War
has spared no efforts on their behalf. An
Annual Conference of Wireless Clubs is now
definitely decided upon and the first conference
has already taken place. Almost every large
club in the kingdom is now affiliated with the
Wireless Society of London and looks to that
influential body for guidance, assistance and
support in the matter of obtaining a maximum
of concessions.  We feel that British amateurs
have proved their right to be taken seriously
and that fifty per cent. of their claims should
not be dismissed by the process of whlttimg
down at the hands of the permanent officials
of half-a-dozen Government departments.
Amateurs may congratulate themselves upon
the fact that The Daily Mail has begun to
think ** wirelessly,”

The Daily Mail installation consists
chieAy of a six-foot frame aerial of the
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WIRELESS AND

THE PRESS

Fhota by Dadly Mae.

The Daily Mail Wireless Stalion.

solenoid type, wound with 48 turns of wire,
used in conjunction with Marconi T-valve
high frequency amplifiers and detectors,
Types 55A and 55D, which have been pre-
viously described in our pages and are familiar
to most of our readers. Type 55 is one of
the most sensitive receivers in existence and is
particularly suitable for use with a loop aerial.
The tuning arrangements permit of reception
on wavelengths of from 600 metres to 18,000
metres. Damped and undamped waves and
wireless speech can be equally well received on
this apparatus, which is no amateur set but an
instrument which has been thoroughly proven
both in war and commerce, and s capable of
detecting signals from any high-power station
within a radius of 3,000 miles. In a vision
of the future one sees the inside of a newspaper
-::-Hi ce, where reporters are busy receiving

“copy ™ from their colleagues in provincial

towns, whilst automatic receivers click out
tape records of news messages sent at 100
words a minute from the world's high-power
news-distributing  stations. From this to
direct type-setting by wireless is, maybe, not
so far a cry as from Marconi's early experi-
ments to his first great achievement, trans-
atlantic wireless telegraphy !

If, in addition, this future newspaper draws
its electrical power from some huge Wireless
Power Station, why then—then we shall have
really begun in earnest to use that incom-
parable, universal medium, the aether.

A visit to Carmelite House and a conversa-
tion with Daily Mail ofhcials revealed that
the latter intend to lose no ume in assisting
wireless and journalism to join hands.  “They
look forward to the time when a reporter shall
start for the scene of his “story™ in an

acroplane—* and arrive,” one of them
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humomuslv interpolated—and  deliver his

“copy ™' to headquarters by a svstem of linked
wired and wireless telcphunr, the message
being received at the paper’s own wireless
station. They intend to make as much use
of wireless as possible and entertain no doubt
but that present day apparatus can fultl all
the demands likely to be laid upon it by Fleet
Street in general. The idea of an “ exclu-
sive ™ message being Aung out on an indis-
criminating, generous aether, and mterc'epted
by rival papers, created a disturbing ripple in
the fow of conversation. knowing thar a
similar objection has been levelled at wireless
tclugraphv for tWenty years we do not view
this que_—.tmn in quite such a sertous light.
Thtn: is this point, too, which’ must be taken
into account—directive wireless is probably
not far distant,

THE WIRFLESS WORLD

We found The D.ﬂi.fr Mail em::t'din.gh
sympathetic about the position in which wire-
less amateurs find themselvesto-day—a position
we know by heart and which we described a-
fully as possible.

Up to recently much that has appeared in
the daily press about wireless, though published
with the best of intention, has often been
merely a series of bright, humorous, inter-
ludes in the life of technical wireless men,
hut now thal: our contemporary has a-r:qulra:d
a ** man's size " installation and has the inten-
tion of furthering with its accustomed energy
the cause of commercial wircless, we feel that
the steps it has taken are of extreme signin-
cance to the world of wireless and to thart
portion of the working world which at present
lacks wireless.

AN EFFICIENT PLAIN

AERIAL RECEIVER

By A. Coorer.

HE accompanving photograph
shows a  simply - constructed
amateur” receiving  station. A

photographic negative box is fitted

with a false bottom abour an

inch from the top. On this are htted

a carborundum tryﬁtal with point contact

and a potentiometer, feconstructed from a low

voltage motor-held rLEul.itcrr,, with porcelain
base and iron wire resistance.

A battery swirch, relephone terminals and

tuning buzzer are also fitted, having bueser
battery and telephone -:und-..-ns-rr hxed at the
bottom of the box. The double slide induc-
tance is connected in series with the aerial
and in parallel wirh the receiver, thus acting
as a wransformer.  Wavelengths of 300 and
600 metres are easily obtained by moving
sliders to positions on the calibrated brass
rods.

The large tuning inductance consists of a
section of a washing-nut‘hinc roller of 61"
diameter by 117 long, being wound with
3 Ih, of No. 26 enamelled copper wire. A
single slide makes contact on the bared wire
at each turn, and a short-circuiting switch
15 fitted at the terminal end. This induc-
tance used in 1..‘u|:_"|un+_‘rllt:|r| wit'h the ﬁlﬂﬂ]ler
double slide inductance gives a maximum
wavelength of abour 3,500 metres when
using a double wire aerial of abour 50 feet in
length.

A pair of * Browns " 4,000 ohm resistance
headgear telephones completes the set,  Signals
on 600 metres are quite readable at night from
over 5300 miles distance. The whole cost of
:ill.-.t‘|||in;:_r, was less thin £4.

Original from
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THE PROCEEDINGS OF THE
WIRELESS SOCIETY OF LONDON

SOME OF THE
ELIMINATION 1IN

By Puiure R. Coumsey, B.5c,

PROBLEMS
WIRELESS

OF ATMOSPHERIC
RECEPTION
AM.LE.E.

Continued fram p. 201, Fune 12th,

3 —Ficrerixg Cirourrs.

"I'he circuits that have been described above
have made use very largely of the directive
effect of the receiver in cutting out the atmos-
pherics. We have now to consider still an-
other class of arrangement in which the selec-
tion of the signal from the atmospherics is
accomplished mainly by filtering out the
desired currents and rejecting the remainder.
The influence of direct tuning on such a
selection was considered at the beginning of
the paper, but some of the more complicated
arrangements remain to be dealt with.

The selectivity of the receiving circuits,
particularly for C.W. currents of a definite
frequmn, can be t:unﬁldembh :ugmtntcd
by the use of a proper * negative resistance,”
partltularlf if this is used in conjunction with
a large ohmic resistance to damp out all
currents of other than the desired frequency.
The effective resistance of a circuit for currents
of a definite frequency can be considerably
reduced by including in that circuit a three-
electrode valve provided with reaction coupling,

Fig. 12. Since such a valve tends to maintain
'-LenJ =
o -
e E'ﬂ:
e —
Cg =
T
)i

£

Fig, 13

Three-electrode valve with reaclion coupling, aeling ns
a " pegative resiatmnce,"”

currents of the frequency to which it is tuned,
the result is equivalent to a reduction of the
ohmic resistance of the circuit.  "T'his may be
looked upon in another way by saying that
the valve has added * negative resistance ™
to the circuit.  The * Dynatron ™ of A. W
Hull is one of the most effective of these
negative resistance valve arrangements.®  In
the * P]i"d.:l.-‘r'lﬂ[i’ﬂl'l. " valve invented by the
same investigator four electrodes are fitted—
the filament, a grid of the ordinary type, a

Fiog. 13,

A W, Hull's .".l'l'r.nr.l'ynrn'aﬁ.l. " 4 .electirode Valee,

perforated anode and a main anode. The
negative resistance effect is obtained by reason
of the emission of secondary electrons from
the main anode back to the perforated anode.
An illustration of the valve 1s given in Fig. 13.

As an illustration of the utility of these
negative resistances we may perhaps take a
rough numerical example.  Suppose that by
proper arrangement of the valve we can
l]h[':l.ill an E'g.'“llfl_' I‘t"‘i-.'t:i.n ce n!l "ql".' .5..[“:“] Uh M=,

* Prescieddivgs of the Lustitute of Rodio Enginesrs,
G, p. 5 (1918.)
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Then if we connect, say, 5,050 ohms in
series with the valve the effective resistance
of the whole circuit to a CW. signal, of the
frequency to which it is tuned, will be
5050 — 5000 = 50 ohms, whereas tw an
aperiodic impulse, or to a signal of differ-
ent frequency, the effective resistance of
the circuit will be practically the whole
of the 5050 shms. This high resistance
will therefore considerably cut down the
amplitude of the interfering impulse.
The early patterns of Marconi * X-
stopper’” may be regarded assome of the earliest
examples of true filter circuits.  Fig. 14
indicates a typical circuit of one of these
stoppers and is almost self-explanatory.

Fir. 14,
Circwit diogram of one form of Murconi
“ X-Stopper,”

Much more recenty several patterns of
tuned and untuned hitering circuits have been
patented by the Western Electric Company
and others, Fig. 15 may be taken as an
example of one of these. It consists essen-
tially of the combination of a number of
circuits containing resistances and capacities,
and is so arranged that currents of frequencies

between two limits only are allowed to pass
through.

£

Ty==-

. above the audible limat.

THE WIRELESS WORLD

A rather complicated filter due to L. Lévy -
has been used to some extent in France.
Both this and the preceding one are much
more suited to C.W. reception than to spark
signals, for the reason that the tuning of a
C.W._signal can be made much more selective.
The circuit diagram of Lévy's filter is indi-
cated in Fig. 16. In this diagram the aeral
circuit A L E is coupled to the input end of
the three valve amplifier V3 V; V. The
separate heterodyning vajve "J' IS als:: coupled
to the aerial circuit, and th-: oscillation
frequency of this valve is chosen so that the
incoming signal is heterodyned to a supersonic
beat frequency, that is to say, to a frequency
A convenient value is
somewhat about 10,000~. The flter circuits
proper comprise inductances and capacities
CLy G Ly ..... Cre L, The coupling
to the receiver proper 15 made to one of the
inductances of the flter and in the
diagram is shown as coupled to L,
This coupling is both a potential and a
current one, the coil L,; being coupled to
L, which is joined across the filter, and the
coils Ly; Lyg being coupled to L, Ly, which
are joined between two of the filter condensers.
By connecting these two couplings—the
potential and the current couplings—in
opposition to one another it is claimed that
the effect of the atmospheric can be largely
eliminated, since the atmospheric will only
set up one or two oscillations which waill
travel through the filter as a progressive wave,
whereas the maintained C.W. signal will set
up a stationary wave along the whole filter.

-I Ca ] .
L
T

Fig. 15.
Sehematic arrangement of Western Electric Co.'a fillering cirouits. "The elewents of a single filter unii are

indicaled on the left-hand side  The complete filter comprises

a long series of such units arranged with

am plifying valves between them.
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The purified supersonic current is further
amplified by the valves Vy V. ... Vo The

i |s- flI—-||J||I\—-

e 51| ___I
>

)

> VT ———— T —]

> g |
Fig. 18,

Connection scheme of L. Léey's fillering circuil.

-

circuits of the first three of these valves are
tuned to a frequency near the supersonic beat
frequency so that an audible beat frequency
is thus obtained which is finally detected in
the telephones T,

4§ —MeTuons DepENDENT UPON THE
Aeriar Form.

The type of aerial used at the receiving
station exerts some influence upon its selec-
tivity to the signal and upon the elimination
of atmospherics. The-ordinary type of open
elevated antenna picks up the atmospherics
from almost all directions in space, while as
we have seen above the directive receiving
aerials exert a certain selection by cutting out
some of the atmospherics from some directions
and leaving only those from others,

M. Abraham has discussed this question
mathematically and has shown that the
selective action of different aerials is largely
a question of their effective resistance as
regards the signal being received.®

A further limitation of the direction from
which atmospherics may affect the receiving
aerials may be obtained by combtining ordinary
open aerials with directive aerials. If this
combination is properly effected an assymetri-
cal reception curve is obtained and the signals
are received with maximum strength in one
direction only. The effects of armospheric
impulses are therefore largely limited to those
coming from this direction.

A useful circuit by means of which these
two effects may be combined to produce the
best results is due to G. W, Pickard.t It was
also described by W. H. Priess in a discussion
on a paper by E. F. W. Alexanderson read
before the Institute of Radio Engineers last
year ¥ The arrangement is indicated in
Fig. 17 It depends essentially upon the fact

*Jahrbuck der Drahtlosen Telegraphie, 14, pp. 258-
269, August, 1918, Rodie Reciew, 1, pp. 147-148,
Abstract No. 72, December, 18110,

t See per by G. W. Pickard, read before the
Institute of Hadio Engineers on * Static Elunminea-
tion by Dicectional Beception,”

1Bee Radia Revicw, 1, pp. 150152, Alstract Ko, 73,
Decemnber, 1916,
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that the ratio of the strength of signal to
strength of atmospheric is different in the case
of a simple loop circuit to what it is when the
loop structure as a whole is used as an open

Fig. 11. .
Receiver waing a loopaerial bothas a closed loo p awd as
rn open anfenma, to lessen the v ffoct of atmos pherics,

aerial to earth. In the diagram the loop A
is coupled to the intermediate circuit B and
thence to the detecting circuit F by a variable
coupling. The centre of the loop coupling-
coil is joined to earth through

THE WIRELESS WORLD

The use of low horizontal aerials stretched
either a short distance above the earth’s
surface or actually buried beneath it, is of con-
siderable use in improving the reception of
signals through atmospheric interference.
The great disadvantage of the horizontal aerials
is the extensive ground area required for their
use  This applies to a certain extent also to
the spaced loop aerials of Weagant's and
Pickard’s arrangements, but the size of these
latter arrangements may be considerably
reduced without impairing their efficiency to
any very great extent. It has been claimed
that the whole of Weagant's receiver can be
reduced 1n size until it can be enclosed inside
an ordinary room and yet retain its effective-
Mcss.

A large number of experiments on * earth ™
and similar acrials have been described by
A. H Taylor in papers read before the Insti-
tute of Radio Engineers (New York). These
aerials not only give a fairly sharp directional
effect but also have a much larger ratio of
signal strength to atmospheric strength than
ordinary open aerials.t

In particular we may mention one of the
circuits used by A. H. Taylor in which a

the coil DD which is coupled to

the phase-adjusting circuit C —
which again is coupled to the RPN
same detecting circuit F. The —
function of the circuit Cis to

ELA wIRE

I..i =|I—'\NE

adjust the phase of the currents
flowing through the coil D to an
appropriate value as compared with the phase
of the currents flowing in the circuit B.®

Various improvements of this circuit have
been worked out by G. W. Pickard and others,
but they are all dependent upon the difference
in the ratio of signal strength to atmospheric
strength with different forms of the aerial so
that when two aerials such as, for example,
a horizontal aerial and a loop aerial or a loop
aerial and a vertical aerial, etc., are combined
together the atmospheric effect can be largely
wiped out and the signal retained

* Thia t‘ln“lul Wi ﬁtmtul by (. W, Pickard in 1907,
U5, Patent No. 5769946,

b ——

piE

A eireuit u.mj' i'.-y -I H. Taylor which reduces the
rifecta due o almes pherics.

t Procecdings of the Tnatitute of Rodio Engineers, 7,
pp. 337-362, August, 19189 ; and pp. 550-583,
Lweomber, 1919, Radie Review, 1. pp. 204 and
360, Abstracts Nos, 149 and 313, Janvary and
April, 1920,
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honzontal wire was combined with a loop
aerial as indicated in Fig. 18. The loop
aerial circuit includes the coil L, the con-
denser C, and the resistance R.  The hori-
zontal wire is earthed through the tuned
circuit C L, the coil L being coupled to the
amplitier and detector.  The point of junction
of the resistance R with the horizontal aerial
wire Is also earthed through a variable
resistance R,. It was stated in Taylor’s
paper that the function of this resistance was
not very clear although it has considerable
effect upon the results obtained, but it seems
probable that its action is very similar to the
case of Pickard's circuits, mentivned above,
where it serves the purpose of equalising the
currents in the twao aerial circuits so that they
can be made to effectively neutralise one
another., In this particular arrangement the
circuit L, C,; R serves as the phase-adjusting
-:nuplmg to :djusl: the equality of phase.

This arrangement is claimed to give a very
considerable improvement in the ratio of :.lgnﬂi
strength to atmospheric strength.

CoxcLuUsion,

In conclusion too much emphasis cannot
be laid upon the need for further work in
this direction. A very great number of
experiments have already been made, as we
have seen, in several different directions in
attempting to obtain the desired freedom from
atmospheric disturbances, many more in fact
than it has been possible to refer to in this
brief resum: in which it has only been
possible to skim over the leading features
of typical methods, Although conditions
as regards such disturbances are not nearly
s0 bad in these temperate latitudes as they
are in the tropics, vet the question is still

an important one, not only for long distance
reception in large commercial stations but also
in cases in which the members of this Society
are probably more interested, namely, that
of receiving over long distances using quite
small receiving aerials, L’aing these small
aerials, long distance reception can only be

desirability of an effective means of cutting
out atmospheric troubles is brought home to
the operator. The subject is closely allied
with the prevention of interference from other
stations. a subject of considerable importance
in this country where at no point can we be
far from the disturhance of powerful ship and
land stations. In this connection | would
urge particularly the co-operation of all
members of this Society in thoroughly testing
out such means of a!:mmph:m: elimination
and interference prevention as are available,
and which they can fit up in theirown stations,
so that, if possible, we may arrive in time at
an arrangement which will be truly effective,
at least for small stations in these latitudes,
if not in all. In the development of these
different kinds of atmospheric eliminators,
and in experimenting with them. the im-
portance of studving the fundamental basis
upon which they all depend cannot be oo
highly emphasised, and I hope that the outline
given in this paper may help in this direction.
Finally 1 wish to express my best thanks
to  Messrs. Marconi's Wireless Telegraph
Company, Limited, for the loan of some of
the apparatus used f'nr the demonstrations this
evening, and to other friends who have
assisted in their preparation.

DISCUSSION.

The Chairman : | think the Socicty is very
much indebted to Mr, Coursey for his lecture. He
st hie hwl only skimmesd the subject, but 1 think
he has skimmed the cream and given us socme very
valunble information  All this enormous number
of different problems are seattered, but Mr. Coursey
hes concentrated them and put them info & very
wseful form, 1 think we are alse vory much indebtisd
to i for the beautiful experiments he has shown
s, especially the one showing the impossibility of
currents of different phase cancelling each other.,
The =ubject s older than wireless telegraphy. It
hasg been with us ever sipnes (he I‘_n*_giuninu: It wis
one of the firgt troulles we ever experienced, aml
it is o trouble which must remain while nature’s
laws are what they are, Therefore. it 18 no good
tryimg to sy that we shall eliminate stmospheriea,
We muat eliminate their offecia on oor rH"'-l;-h'iug
apparatus. We have had a very large numlser of
drawings put before us, showing the different waya
which have been proposesl, They began with simple
|1.|:|-F||.||1'|_-I|.I'||-| il ﬂn—-y j.'!'ﬂ.tl'l.l.l'l.ltl}l' ||f-r'.1.-'r]-|}];n-|_| I.|||ti| ||1¢I"|.r
have pot into what we can only ecall extremely

ac':':'mPhShcd by the use of amplifying valves, complicated- and 1 think they will get mors
and it is under these conditions that the complicated - apparatos, and  anyone  who can
229
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invent a nirﬂpla means of doing it will be bensfitting
the whole wireless world. That is one of the aims
in wireleas, one of the most important and most
difficult, and Mr. Coursey’s suggestion—that the
members of this Bociety should study it carefully
—is & very good one. f rsonally. as Chairman of
the Hadin Committes, shall be very glad to hear
of their results, and I hope they will do what haa
boen suggested, It wants rather an organisation
for doing it ao that large numbers of different
gtations ocan be listening at the same moment.
Then wo may be able to progreas, [ hope yvou will
join with me, after the discussion, in thanking the
author for his very interesting lecture, and 1 will
now osk anybody who has any remarks to make
to discu=s the lecture, If anybody has vsed any of
these latest arrmngements that have been deseribed
and can give us the result of their experence, it
would be very useful.

Mr. M. Child : I have been very much interes<ted
in Mr. Coursey's extremely interesting lecture
to-night., 1 think T may say that for the past
filteen or eighteen years, right from the wvery
earlieat days, when we used coherer receivers, [
have been up against the problem of atmosphencs
in connection with reception. I was inferested when
Alr. Coursey mm!innuf Marconi’s early x-nrnp-%ar.
but 1 am afraid I did not think very much of that
X-stopper when it was first brought ont, for the
simple reason that, whenever 1 connected it, it
eliminated the nlmrheriﬂ all right, hut I never
got any signala at all: it eliminated both atmos-
pherica and signals, 'robably at the time it might
have been used go that it would have a eertain ¢ffect
in eliminating atmoapherics and also signals, and
the reason why it gave the results it did was perhaps
that wa knew wery little about the proper tuning
of circaits, ond no instructions were issued, We
had o box piven us, and we were told it was an
Xeoatopper, The result was, that when you thought
you had X's, yon put it on, and when yvou did not
think you had them you took it off, and that may
have accounted for the thing not working very
well.

T should like to ask o question about getting
atmoapherica on buried aerials. It is & curious
thing that when you have aerials Ioid o few fest
deep in the ground and insaleted, you do get
ntmospherie disturbances on these aeriale. | have
never had the opportunity of experimenting
actually with grounded serals, and T should like
to nsk Mr. Coursey whether he can tell us what
the nature of the disturbances ia which come on
te these grounded aerisls: whether they are
actually * grinders ' or * hisses " or " elicks,” or
whother everything of that {yvpe comes in on Lhese
particular  acnals, Mr, Coursey mentioned the
yuestion of Weagant's devices for eliminating
atmospherica. 1 think it was mentioned in one of

the technical journals,”—" The Eleetrieinn,™ 1
believe — gomme time  age, when  they  published
details of this X.stopper, that Weagant had

discovered delinitely that the X'a come in & vertical
plane, and not a horizontal plane. [ should like
to ask Mr. Coursey whether he has any information

Lee Wireless World, Vol VII, pp. 187, 308, and 271, for description
of Wengaot'n X-stopqw:,
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an that paint. 1 think one great diffieulty we are
all up against in this gquestion of discovering how
to eliminate these X's or atmospherics, is the fact
that year after year we seem to be getting far morm
sensitive receiving apparatus, which, of course, is
really going the wrong way about the thing, it
pearms to me. The X's are all pretty well of known
atrength, and it seema to me that the simple and
fjuite obvious thing to do is to increase the power
of your transmitters and decrease the sensitiveness
of your receivers, If you go about it that way you
can have receivers extremely insensitive, and wse
tranAmittera much more powerful, relatively speak.
ing, to what they are to-day, you eliminate
vour X's right awny or make then practically very
small.

There is ono other point, and that ia the que:it T4}
of wavelength. It has often heen asid, in connection
with atmospherics, that they are stronger on long
waves than on short waves, [ cannot say 1 have
found that to be the eass. | have found generally
that the atmospheric dirturbances alwaya seem to
be atrongest on or about the natural wavelength of
the serial that your are actually using, r.c., the
natural wave of the asral unloaded with a large
amount of induetance. If yon have a small aerial
whoss natural period is 300 metres, and vou load
that up to H00, then you will get atmoapheric
disturhances fairly strong. If you load it to 2,004
or 3,MH) metres, the atmospherie disturbances
peem to go right away. It may he that the loading
up introduces resistance into the circwt, and that
that roduces the strength.

Mr. K. Hele: With reference to the Iast
apeaker’s remarks, I have noticed on my apparatis
that the atmospherica come in varving strengths
on differsnt wavelengthe, 1 have conform to
the Fost Office Hegulations, and have & foirly
aengitive apparatus, and rometimes T find that at
about 5,000 or 0,0 metrea, the atmospheries will
be louder than they are from G.000 to 17,000 or
13,00 metres, and then from 15000 to 17,000
metres they will be almost nothing. OF course, that
ig with a amall a ratus ; with a small aerial,
18, metres needs a large amount of inductance
and capacity. [ do not know if thers 15 any infor-
mation as to whether T am correct in making thas
etatement, but it seems to be so with my apparatus,

Mr. F. Hope-Jones, M.ILE.E.: Thia wvery
interesting lecture seema to have said very little
on the subject of what atmosphenes actunlly are
aml how they oviginate, That was all the topic
vears ago, and | rememler well, when our Society
was young, in the yvear 1913—it seems a long time,
sevien yeurs sgo— | think i was in the schools
here st Wertminstor, we had a meeting, and Dr,
Fecles was then Seoretary of the Radio Commit tees
of the British Association. and he pointed that out
ae one of the subjects which justified the existence
of the Wircless Society, that it might pechaps help
ininvestignting what strayvs really were, 1 remmember
sitting on a amall committer and helping, with
Dr. Fleming. Dir. Fecles and others, to prepare
forms which were to be circulated samong wireless
experimenters aml observers generally throughowt
the rountry, who were (o use them (o take a ayate.
matic note of all the * atrays " which they heard,
putting them into the three classes Mr. Coursey
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has mentioned, and noting their time precisely
and degresa of loudness. It is rather interesting to
sen to-night the attitude theat has come over us
since then. The super-sensitiveness of receivers
owing to valves in cascade has led us to concentrate
upon the affect of the strays. All we are concerned
with is sliminating them, and we have rather laft
out of consideration what they primanly are and
how they are caused. Withwf doubt they arm
static charges, elactri~al storms, and I rather gather
from a remark of our Chairman jost now that
perhaps hiz Committee may also avail themselves
of our help, and I take it that his thoughts must
have been running on the same lines—that a
system of obeervation of strays will ba of assistance
to some other body than the British Association
later on, in which case our Society with ita DI'FII:I!ilI-
tion can undertake systematic observations if
called u to do so. Mr. Child's remark —that we
are working the wrong way, and that we ought to
increase the power of our transmitting stationa and
decreaass the sensitivencss of our receiving instru-
menta, seoma rathor suggestive that he wants us
to rival Jove, and [ do not agree with him in that.
I do not think we can increase the power of our
tranamitting stations in order to beat thunder.
atormd or other sources of ' straye."” [ think we
know too little about strays and what their real
origin is. However, 1 think we have had & most
interesting lecture, and that Mr. Coursey is to he
econgratulated on having had the asmstance of
Mra. Coursey as his demonstrator I had something
to say at the last meeting, or the meeting before,
on the admission of ladies to our Bociety, and
I maid | thought we were justified in admitting
ladies : but, after to-night, I do not think we
requira any further juatification.

Mr. E. Blake, AM.LE.E. (communicaled):
I think the literature of wireleas is considerably
enriched by Mr. Coursey's paper, for the collection
and clasification of the varous methods suggested
or artually employed for the elimination of atmos-
pherica badly needed doing. It is not until one is
anddenly fared with some guery with reapect to
X.stopping that one realises that all the available
information is scattered amongst & hundred -and-one
books and periodicals, and that a long and painful
gearch is in store, The lecturer asems to E:l\'e n
peculiar genius for the kind of work he has {:ut
into his paper, and I am aware, also, that he has
been At enormous ?linu in preparing the experi-
menta and lantern alides.

In reviewing the whole subject, it would appear
that. owing to the unfortunate fact that soveral
kinds of atmospheries exist, no devies has yot
coped with the pests entirely. We eliminate the
v grinders,” but the “clicks” remain, ably re-
inforced by the * hisses.” [ have tried seversl
arrangementa which certainly removed the stings
from the tails of the " grinders " and ** hinges,” but
had no affect on the * clicks,” which seem deatined
to remain, like the r, with ua alwnys. There ia
a specially malignant type of atmospheric, generally
encountersd in the tropics in thundery weather,
which does not tally with any of the commonly-
described t It arrives with a atartling crash
and lasts for about one-and-a-half scconda; then

there in dead silence till the next one comes, and
they are as regular aa the ticking of & clock. This
type has always ridden roughshod over every
X-atoppor I have tried on thom. I mention this,
becauss T have always felt, as & ical obasrver,
that the nomenclature adopted by the British
Association Committes hy no means covers all the
t of X sounds heard, and that there exist wide
differences of opinion as to whether certain sounds
should be called " grinders ™ or something else.
There ia no doubt that, hand-in-hand with direct
experiment, there should be carried on further
restarches into the nature and origin of atmos-
pherica, The yuestion is closely connected with
atmoapheric terrestrial electricity, which, up to
the present, has not been exhaustively stu
The problem involves a consideration of all possible
contributory factors, such as barometric pressure,
air movement, humidity, temperature, time of
year, time of day, wavelength, direction from which
the X's arrive, ieal ition of statiom,
and 30 on. From this it follows that it is highly
fdesirmble to standardise the whole process of
observation, not only in respect to the apparatus,
hut also as regards the sstting-down of the resulia,

A p paraius,

‘The aeriala employed should all rc-neu as nearly
a3 posaible the samo fundamental wavelength, so
as to ensure a8 uniform loadi for the wvarious
wavelengths, It would be preferabla for the
standard aerial to conform closely to the most
common ship type and size, so that full advantage
may be taken of observations made on board

shi

Elu a8 possible, too, the receiver for this work
phould be atandardised. Ewven il this is not found
to be practicable, it might at least be arranged {that
all ohssrvations shaell be madea with receivers of
the sama general type, becauss it ssoma to me that
ths results will be misleading il soms ohservers uss
& crystal, others a common type of one-valve C.W.
receiver, others & seven-valve amplifier derigned
for the reception of damped waves, and so forth.
The nesd for standardising the receiver is rmost
patant when one considers that many of the
receivers mow in use alremdy possess devices for
eliminating actmospherice.  This alone would tend
to give unreliable data,

Dewcriplion.

The chief ditfioulty seema to lie in the description
of the various kinds of sounds heard. The human
element enters =0 largely into the matter that
only a set of specially trained and agresd cheervers
might be reasonably sure of uniformity of obser-
vation within the limits of their individual physical
differences.  World-wide observation by persona
with no training other than the prnted instructions
of the Britigh Association Committes, are bound
to produce in the bulk doubtful resulta, for a
“prackle "' to one observer might honestly he
describerd by another as o * grinder.”  Again, the
strength of atmoapherica as recorded admite of
great divergence of judgment if measured by ear
alome,

1 do not know whether any sttention has been
paid to the factor of light atrength, but it seems to
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me that this might well be done. Obssrvntiona

made with a ** Bee Meter,” or some other standard

ic instrument, might prove of use,

ially in the case of sunrise and sunset effecta,

was much interested in Weagant's announce.

ment that atmospherica are propagated vertically,

although 1 believe that the truth of the statement

has been denied by Tesla : probably the real fact
1A that some are and some are not.

Mr. Child's su ion Lo reduce the penaitivity of
the roceiver and increase the power of the trana-
mitter ia logical but not practical. We need the
penitive receivers in order to cover the distances
over which we wish to tranamit, and we need also
to reduce the uged. Thin might bacome &
possibility if we could hit on an efficient eliminator
of at erics.

1 d not like it to e thought that 1 do not
admire the enthuaiasm of the British Association
Committee and the skill and energy with which
they set about collecting all the data thev could
in order to tackle the problem dealt with in this
papor. [ believe that ¥ have put this data to
vory good uvses already and learnt much from it,
Yet, as one who has tried to take ohservations on
the lines leid down by them, I feel that the method
of description employed might be either improved
or else expanded to cover the many other kinds of
sounds heard in the telephonea.

The Chalrman : Il no other member wishes
to make any remarks, I will call on Mr. Coursey
to reply to the discussion.

Mr. P. R. Coursey : | must thank all the
speakers for their kind remarks relative to the
papor. As I said, I could only just touch on the
chief outlines, and for that reason [ did not consider
at all the guestion of the nature of atmospherica.
Each one of the items considered, including that
of the nature of stmospherics. could form the
subject for a paper in itself, and in the short time
available at one meeting it is impossible to deal
with all and give full justice to them,

I am glad to hear that Sir Hesrry Jackson
sncournges the idea of ro-operation, becanse T am
#ure that, with sitable co-operation, some practical
work might be done by members of the Society.

With regard to Mr. Child's remarks relative to
the Marconi X per, I think that arrangoment
was before ita time. When the Marconi X -atoppe
waa brought out, plain spark gaps were u.-ed;lpi';
fact, plain aerials were not mtirrﬁrulhuliuhnd—nnd
they were giving us wave trains in the asther which
wors almost of the same type asn atmospherics,
Therefore il your signal is the same electrically as
the atmoapheric you have no hope of trying to cut
it out. Buch an arrangement of sucoessive tuning
is undoubtedly an advantage Wwith a C.W, signal as
compared with a damped k mignal. and it is
therefore practically ontirely with C.W. signala
that these arrangements are of value. It is a
guestion of the relative decrement of the signal
and of the a aric. A8 to atmoapherics on
buried morials, it certainly is peculiar that we

should atmospherics at all on an serial that is
screened by being buried in the earth. Undoubtedly
such burial does screen them from purely inductive

and electrostatic offecta. Any charged rin falling
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on & buried aerial could not give us atmospherics
such aa on an elevated wire, nor could the

of 8 charged thunder cloud. The disturbance
which occurs in the asther, due to a powerful
lightning discharge, or whatever other disturbance
it may be that is giving us the atmospherica that
are heard, seem to be of such a ul nature
that they really upsct the slectrical condition of
the whole earth, and probably alas of the Heaviside

layer. This agreea with Waagant's ohservation,
that the atmospherica ap to be Ll
vertically, for if we get & powerful lightning dis-

charge in a clouwd, there will be momentanly o
violent electrical purge and an oscillatory curment
wal up, both in the earth’s sorface and, in all
probability (if not by direct conduction from the
cloud, at least by induction}), in the Heaviside
layer as woll, and that will give us the vertical
propagation which he observed. The wvertical
propagation may not alwaya be from the earth, it
may be from the oecillatory currents in the Heawi-
gide layer + in all probability it is from both. but
in any cass we have the vertical propagation, and
it is largely on that point which the system dependa.
There ia ﬁm tha q{;T:ltim whather they are reall
always propagated vertically, snd I do not thi
that is the cgse. A paper was read mecontly before
the Institute of R-nj:: Engineers, in which . W,
Pickard disproved, by his observations, the ques.
tion of vertical propagation. But I think it is all
a quesation of the time and the place of observation.
Things vary from day to day, and moment to
moment : sometimes you get vertiral propagation
and sometimes horizontal.

On the whole, I think, in agreement with Mr.
Hope-Jones, that 1 do not favour the ides of
making our trensmitters much more powerful. We
have s much noiss in the asther now, that if we
inereassd our tranamitter power, say, ten times, it
would he perfectly awiul. In tact, I cannot imagine
anyone trying to work through it. Tt is true that
wenkening the sensitivity of the receiver would
help matters, but it does not seem akb all & very
pood thing to do. There is also this further considers
tion, that to radiate a largely increased power from
the transmitter would necessitate the provision of
much larger and higher aerial structures even than
nre used at present, while, if any considerable
ranges wera reguired, the receiving asrials wonld
likewise have to be increased in size. This, however,
would automatically increase the effect of the
atmospherics, so that we should be no better off
than at presont, and have merely expendoed & great
deal more money onnecossarily. It is perhaps
something to be thankful for that the natural
atmospheries have their existing strength. If they
had been many thousand times as strong as any
pignal that we could uee by artificial means,
it ia very doubtful if wireleas would ever have
progreased to its present stage.

As to the guestion of wavelength and whether
atmospherics are stronger on some wavelengths,
I think the origin of that statemont is largely a
matter of the size of the aerial that is used in any
given caso, With small serials, atmospherica are
undoubtedly generally heard most strongly, veing
ordinary receivers, on fairly short wavelengthe.
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With high powor stations and a wavelength of
thousands of metree for the meral, it will get ite
atmospherics on the long wavelengths and not on
the short onea. [ think it is generally recognised
that a ire are worse on long wa
and big aerials, than on small aerials and short
wavelengtha. It is undoubtedly a question of the
gize of the asral. Mr. Hele also mentioned a similar
Fu-inl— as to the wavelengths of atmospherics, and
agrea with him that atmospherics are sometimes
worse on particular wavelengtha. [ have at timeas
heard atmospherics very strongly on about 150
metrea, whereas, when the wavelength was increassd
to 600 metres, it was practically guiet. At longer
wavelengthe the atmospherica were again heard.
This particular caso was spparently due 1o o
thunderstorm a few miles away which was not
iving us atmospherics on some wavelengths at all,
it they wers excesadingly bad on the very short
wavelengths. At other times. with different con-
ditions in the atmosphore the wavelengths on which
the atmosapherics were found were different. It is
pmh?ﬂy a queation partly of the cloud area that
g involved relative to the earth. A lightning
discharer wounld bably have an oscillatory
peried which would differ with the size of the
cloud from which the discharge took place, just as
the capacity of a condenser variea with the sire of
the uPpu-nd lates and with their distance apart
fin this s height of the clond ).

I think T have alresdy referred to Mr. Hope-
Jonea' remarks with regard to the nature of atmoa-
Ehuriﬂ. There ia a groat deal more to bednveatigated,

ut I waa only treating one ‘side of the subject
to-night, f.r., the question of trying to eliminate
wome of their ¢ffects in receivers, This statement
may alzo refer to some of Mr. Blake's remarks, in
which 1 was much intereated. The question of the
vertical or horizontal pagation X's which he
also mentions has nE::l.dr bern touched wpon
above. lo particular localities, T believe, it has been
found that X's come in generally most strongly
from one particular direction o { Tha use of
directional receivers may help in elucidating some
of these blems, and there are indications that
they have already made o start in this direction.
A particular instance of this effert was mentioned
recontly by Captain H. J. Round® in connection
with obeservations on the East Coast of England.
The question of refraction over a coastline may alao
influence the resultst, as has been noticed in some
of the American receiving stations near the coast.

The correct classification of straye is undoubtedly
a difficult one, and one on which it would seem
desirable to adopt certain more definite, conven-
tions than are at present in use. ¥
take the term “ grinder " to include all

I generall
the miscellansous irregular formes of X that are
not sither pure clicks or hisses, and 1 should there-

fore place the vanety mentionsd by Mr. Blake in
this class, although ?ﬂl‘hl{lth!_?ﬂhﬂpﬂ.rtﬂkﬂtu
some axtent of the * click ' nature. It might ba
worth while defining some sub-groups te the

“Pupsr on ' Direcilon and Posltion Finding," fowrnal of the Jaril-
twiipm of Elopbrical Engineera, b8, pp, S34-F§ (1020,

{ Bea ** Balrasibon of Blasirla Waven™ by T. L. Bcherbay, Falio
Bevirw, 1, pp. 4d1-189, Junas, 1080,

“ yrinder " class of X, s0 as to obtain & more
nite -classification.

The suggestion relative to the standardisation of
receiving seriala for such experiments in imdoubtedly
& good one, but the gear iteell can hardly be
standardised, since most of tho methods of X
elimination involve different arrangements of
TECORINE A tus. As far as pure observations
of X strength go, however, the recoiver ought
certainly to be specified in every case ; but, aftor
all, the true criterion in every insfance should be the
ratio of the atmospheric strength to the
strength of some standard sigoal, as, say,
from a given fixed tranemitting station, as it
would seem that only by some such method aas
thia can truly comparativo results bo secured.

The Chalrman ;: T may mention, with regard
to the point reised by the lecturer and Mr. Hope-
Jones in respect to co-operation and working
together with experiments in the elimination of
at erica, that it may be ible to give you
o somewhat later om ; Eut- I welcome oany
joint action by this Socisty to get to the bottom
of thesse difficulties. We shall never get rid of
atmoapherics, but we may be able to make them
lesa troublosome. 1 call upon you to join with me
in the usual manner to give a hearty vote of thanks
to Mr. Coursey for his very interesting lecture.

The propoeal was cordially responded to.

The Chalrman : All the members whose names
are before us for election have been elected, to the
number of fifteen. [t is proposed to hold the next
meeting on Tueaday, Juna 28th, at the Royal
Bociety of Arts, at 6 p.m., when Mr. . G. Blake
will ive a lecture on Wireless Telephony, which
he will demonstrate with apparatus of his own.
I believe the lecturs will be rather a short one, and
T will therefors try to mention some experiments
T have been carryving out with frame aerials in
order to improve the sensitivenesa. I will try to
All up the time in that way and to bring forward
mome matter to provoke discoession.

Marconi’s Wireleas Telegraph Company have ﬁrm
us o very kind invitation to visit their works at
Chelmsford, and the date which is propossd at
present ia the day following our next meeting,
viz., Wednesday, June 30th. We proposs to

by & train leaving Liverpool Street at 2.15 p.m.
ﬂ:iu very kind of the Company to ask us, and we
hope that about fifty membera will take advantage
of the offer.

Mr. H. G. Eades : Will you allow me to say &
fow worda. 1 do not know what the future pro-
gramme of our Bociety i, and T do not know
whether 1 shall receive & cortain amount of sup-

from the members here to-night ; but [ do

that in that programme you will think of
thoss who are not =0 well up in wireleas telegraphy
as some others. 1 myseli have been & member
sinee the beginning, but I am not an electrical
engineer, and & great many of the subjects that
are dealt with are, T am bound to admit, a little
bit beyond me. 1 am not finding fault with the
leciurers, but you will realise they have gone a
long way ahead of some of us during the war.
1 should like, if it is at all possible, that some of
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the less abstruse problems mi be put befors ua
and especially, if it is poss I‘.nr some of our
meémbers who know more about the subject, to
- alimp il sl L i
¥ ying with wire evar
gince the days of the coherer, mdltrytulfelpm
my own little way by writing in such & B
the English Mechanic. 1 shall always mm
how much I was indebted to Mr. Shaw, in 1912, for
the very excellent articlea he published. They may
puerile now, but at tﬁn timo they were &
mnli}mllmdmdwbtmﬂmnymhummd
never raw any other person's apparatus,
I was able from thess };rl.ic-lm to m.n.]mpmy own
and I do not think I did so badly. I am not tryi
to show you my powers of doing thmnge, but E
know thers are many of us—hecause I have been
in communication with a few of the membera---who
would appreciate sometimea & lscture on the
making ofimtmmmu. and I hope that, in the
programme which the Society is prepanng for the
future, they will manage to squeeze in one or two
such lectures,

The Chalrman : T quits and sympathise
with you, becauss I have been very much in the
same state mysell, not being an engineer, and
I rather like to make some my OWn a ratua,
There were some articlsa in Tha Wirelzas World a
lintle while back showing how to make a tus.

Mr. H. G. Eades : I was only witnessing this
week a very excellent form, so it soemed to me, of
resistance, which was made hy passing cotton
through water. It ssemed to work very wuﬁ indead,

WIRELESS

Manchester Wireless Soclety.
{ A filiated with the Wireless Socvety of London. )

The usual weekly meetings were resumed from
June 2Znd, and many members attended, looking
very fit and keen after their holidave. A portable
J.valve receiving set, constructed by s member,
wasa very kindly lent for the evening, and the
intrirate and delicate interor formed & very
suilable subject for discussion. A few membors

ave details of experiments carried out during the
ast fortnight, which, fur the most part, consigted
of reception * stunts,” such as Furopaan
stutions on various kinds of frame aani intluding
the old familiar bedstead aerial. The most interest-
ing result, however, was the reception of all the
will-known stations without meral or sarth wire,
uaing one valve with only 18 wvolta grid potential,
This latter experiment is being very cloaely followed
up. and the effect of an amplifier will be tried,
among other cirouits: it ik expected that some
useful work will be done in this respect. Two
rmrl:hura mentioned having heard the ** Daily
Mail ™ telephony test with great clearess,

b 1-'- nesday, June 9th, this Bocety met as
pistial, sl E-ngaged in general diseussion and Morse
-rurtlr'a wriable receiving set was oo view,
having been Erm- by one of the members. It is

THE WIRELESS WORLD

and T do not think I should ba doing wrong in
saying that it was due to & member of your Com-
mittes. It seemed to work excellently, and 1 am

sure some of the members would a iate seeing
how that was done. Thare is also uestion of
telephone transformers and inter-valve trans-

formers. Personally, I am not over endowed with
this world's wealth, and I like to make my own
apparatus if 1 can,

The Chairman :

to meat r wishea. I 1
enaral opinion of the members presant.

. Mr. Il:gpe-Junu : In that connection I would
like to mention that we all feel the lack of our club-
roomse, and it is one of the charms of regular and
informal mestings at club rooms, that one is certain
on every occasion to meet some of one’s friends
there and k on the little details of manufacture.
That waa great merit of the club rooms when we
had them in the pre.war days, and I hope it will
not be long belore we have & happy announcement
to make on that subject. In the meantime, 1 may
say that our President, Mr. Camphell Bwinton, has
always felt thnt. our lectures should be illustrated
by apparatus. lad to think that our very
next tum. by Hr lake, on the subject of Tele-
phony, will he to some extent constructional. The
Committes welcome very much any such expression
of opinion as we have spontancously to-night,
and we will give very serious attention to it and
try to work along the lines suggested.

The meeting then adjourned at 7.30 p.m.

Ithi.n.'kwnwil.lduuurbﬂ'l'-
that will ba ths

CLUB REPORTS

anticipated that several other members will shortly
be equipped with similar apparatus, and subject
to the approval of the Postmaster-General it is
intended that various experiments be carmied out
with & definite object in view. Plans were also
made for the furnishing of the experimental room.
which is being fitted entirely by members, and
will comprise & combined workshop, labo and
lecture room. A committes meeting was . &t
which the business of the Club was discussed. Two
new candidates for membership were also recom-
mended for election. 1t has been decided to increass
the meambership fees to an entrance fee of 56. and
annual subscription of 10s. #d., and for Associate
Membership an entrance fee of e and an annual
subseription of 5a., after the 518t member has been
accepled. FPresent memberahip, 47.

An application has been made on behalf of the
club for & receiving and transmitting licence, and,
whan this is obtained, extensive experiments will
be carried out by the members of the Society. in a
wpocially selected room and without the aid of
aerials, the chief aim of the Society being to make
wireless without wires {or ** wire less ') except Tor
the actual instrisments.

Among appuratus recently presented for vse of
membwrs are g inch induction coil, with Leyden
jara, an arc lamp and a complete Marconi trans-
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md jiwr:llmlml:la'luntuf.tmhiuhnmg'
lemit, with other ' tricks o' the trade.”

The room selected [or e iments is open to all
members, day and night : by thia method inspira-
tion can haputtnprnnﬁu]tutllmmti.mmudilu]‘?.
FParticulardy are ameteurs encoursged in this
direction, ss experience shows that a keen amsteur,
given facilities, can compete with some of the more

ieneed operatora.

ow members continue to emrol, and it is ex.

ted wery shortly to establish branches of the

ety in outlying districts, and also to form »
junior section, in order to mmur:lgz the rising
generation to take up thia wonderful sciemce. An
extensive is being prepared and will
shortly be promulgated. %’nt-unding members
should communicate with the Hon, Secretary,
Mr. J, H. Evana, 7, Clitheroe Road, Longsight,
Mancheater, Co spce is also inwvi from
other Societies and Clubs, at home and abroad.

Southport Wireless Experimental
Society.

{ A ffiliated with the Wireless Society of London.)

The membership of thia Bociety ia steadily on
the increass. A meeting took place at the Drill
Hall, Manchester Road, on Tuesday, June Ist, at
B o'clock, and after matters of general business had
been attended to, the members adjourned to the
building situated in Kensington Road, which has
boen ted aa the Society's headguarters. After
considerable expenditure of energy on the part of
the President and & few members, the room is
BAFTTi L comfortable appearance, amnd
-'..‘°1.1'|1:l.rgl'lﬂ\‘l'l it is hﬁn IMEANE quh:flg to be desired
it will serve the Bociety's requirements during the
shortage of accommodation.

Arrangementsa aré being made for the installation
of roof wires for the purpose of obtaining buzzer

raction, and the Society i happily situated in

ving &8 members three or four gentlemen who
hase served in His Majesty's Fordes as wireless
instruetors.  The Committes have now taken over
the muh:gutmnr. of the Bociety's affairs, and we
hope shortly to be in a position to issue our genoeral
ruﬂ It has been decided to charge an entrance
fee of 10w, &d. in addition to the annual subseription
af lea.

Mr. T. Moor has been appointed to & position on
the Committes to fll the vacancy caused by Mr.
Wainwright's having taken up residence at Mag-
hall. Arrangements are also in progress regarding
the management of the Society’a library, which
will now be centralised at the room, and various
coninbution® from members were duly received by
Mr. Lomas, Hon. Librarian.—Hon, Secretary,
Mr. P. H. Christian, 9, Russell Road, Southport.

North Middlesex Wireless Club.

{ A filiated wnith the Wireless Society of London, )

A meoting of this Club was held at Shaftesbury
Hall. Bowes Park, N., on Wedneaday, June Znd,
the President being in the chair. 1t had been
arranged that the meeting ashould be of an informal
character, to enable the members to make use of
the Club’s receiving set. Signals were successfully
received on instruménta belonging to the club and
some of the members Later Mr. Elam explained
the working and construction of & very ingenious

tuning coil with an armangement of switches to
obviate dead enda ~ Full particulara may be
obtaimed irom the Hon. Becretary, Mr. E. M.
Savage, *' Nithadale,"” Everaley Park Winch-
more Hill, N.

Wireless and ental Assoclation.

{ Affiligled with the Wirelesa Soci of London.)

At the weekly meeting on Juns 8th Mr. Saundera
exhibited a very novel form of variometer receiving
tuning inductance. Removing the meat from &
cocoanut he had embedded two coils in paraffin
wiax, one in sach half of the shell and had wouond
the moving eoil on & eroquet ball which could be
rotated from the outside, The result was wvery
atr':tlr.l;: . and it ia‘quite efficient on both spark
and C.W.

What Mr. Saunders, who 18 & ral iue at
extemporisation, would evolve if he & trans-
mitting licence, we hesitate to conjecture. and
evidently the P.M.G. ia loth to give him a chance
of shining in that aspect of affairs.

The brothers Kloots again proved their worth.
The senior evolved and proved an equation for
honeyecomb ecoils and the junior fetehed in good
signala with two pancake coils connected between
the and the water pipes.—Hon. Sec., Mr. €,
Button, 18, Melford Place, East Dulwich.

Liverpool Wireless Association.

{ A ffiliated with the Wireleas Sociely of London. )

A meeting of the above Association waa held at
MeChies Café, 58, Whitechapel, Liverpool. on
June fth. As many members are now joining who
have had no previous experience in wiraless tels.
graphy, some confderable time was devoted to
coaching and asaisting the ' raw recruits,” and it
is inte at sach meeting to set apart a cortain
portion of time to dealing with the very elementary
stages of wireless for the benefit of new members,
in order to make the aubject attractive and popular
to both old and new members. New mnml?ejru are

cordially inwvited, and should apply to Mr S,
Frith, Hon. SBecretary, 8§, Cambridge Hoad, Croghy,
Liverpool.

Bristol and DMstrict Wireless

Assoclation.

{ A filicded with the Wireless Sociely of London, )

A meeting of the above Bociety was held at
6, West Mall, Clifton, on Frulay, June 1lth, at
8 pm. A larga number of new members were
elecied.

At the conclusion of the business portion of the
meeting Mr. Wade demonstrated a portable 3.valve
amplifier set, by which many stations were rendered
audible to all in the room. Mr Wade also showe
many other pieces of wireleas a atus. At the
close of the meeting & hearty vote of thanks was
accorded Mr. Wade for the trouble he had taken.

The next ml:l:ll':"n[; of the .-\.Hﬂmiﬂl'iﬂl'l will he hedil
on Frday, July 2nd, in the Physica Lecture
Theatre, University of Brstol. I'r. Hodgeson,
O.B.E., will lecture on ** The Pranciples of Wireless
Telephony.” —Hon, Secretary, Mr. A W, Faweertt,
11, Leigh Road, Bristol.

Stockport Wireless Society.

June k.- An inangural meeting was held in the
Foresters' Hall, Stockport, at which some twelve
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enthosiasts attended. The rules of the Society were
drawn up and officers elected aa follows :—Hon.
Becretary, Mr. Z. E. Faure: Hon. Chairman,
Mr. H C. Woodhall ;: Hon Treasurer, Mr. H.
Hallworth. The future work of the Bociety waa
discussed at length. It was resolved to seek affilia-
tion with the Wireless Bociety of London, and to
apply tor it to use a wvalve set, this to ba
conatructed as far as ble by members.

June 12h—0ur Hon. Secretary, Mr. Fi.um,
hmﬂ.n_i; been called away for & further six weeks'
BErVice ot o8, &0 Al:t.mg Becretary was Emtnd
Endlng Mr. Faure's return. Circuits weare

the proposed receiving set, and the allocation
of parta to wvarious members for construction was
effected. It was decided to insugurate a library,
and a librarian was duly appointed, in the person
of Mr. H. M. Driver.

Mr. H. Woodyer introduced the subject of
Honeycomb Coils, and produced several wvery
interesting specimena of excellent workmanship.
We look forward to a paper to be read at our next
mesting on the construction of these coils, and their
usé aa A.T.I., loose coupler and reactance units.

An interesting mmizf concluded with half-an-
hour's buzzer practice. number of new members
enrolled, and several more local wireless experi.
menters have promised to join.

Intending membera are invited to write to the
Acting Secrotary, Mr. W. Hervey Banks, 110,
Bramhall Lans, Stockport, or to visit the Sociely’s
rooms, Forestera' Hall, Stockport, any Friday
sveming at 7.45.

The Wireless Soclety of Glasgow.

Wa have much pleasure in announcing still
another amateur Club, at OGlasgow. Recontly
formed, the Society assembled its members at &
general mesting to decide u the title under
which it should pursue ita labours, and it was
?ﬁ:ﬂd upon to name it *° The Wireless Society of

agow.”” Mr. W. Mitchell, of 237, North Strest,
Charing Cross, (lasgow, has bean elscted Hon.
Berretary, and would be glad to hear from interested
persona with a view to membership, or for further
particulars.

Barrow and District Amateur Wireless
Association.

We uwre pleassd to note that this Club is now -

resuming ita activitiea, Prior to the war considerable
progress was made this Society, but with the
outbreak of the war this Club, like so many others,
wis culled upon to dismantle ita installation, only
recently resuming its work as an association. Its
headyuarters are in Market Streot, Barrow.,

Wireless Club for Hull.

It in suggested to form an amateur wireleas Club
at Hull. Mr. C. W. Greene, a Hull amateur, has
been the recipient of many letters from persons
interested in wireless telegraphy, and though willing
b mw his assistance and advice in the matter, he
18 not in & pnmtmn to mote guch an institution.
As the Wireless World has been very successful in
assisting amateurs to form Clubs in many parts of
the country we would be pleased to hear from
intereated] readers.

THE WIRELESS WORLD

The Chiswick, Acton and District
Amateur Wireless Association.

“ulmpluudt.nmquumnurrudmnthmﬂ
another amateur Club, which has recently been
formed at Chiswick. Though the members are not
many at present, there are sufficient, however, to
fustify a meeting ueh Wedneaday evening, to
whia'h mestings all ive members are
invited. —Hon. Bncmury r. C. W. Hirst, 58,
Agnes Road, Acton.

Wireleas Soclety of East Anglia.

Tha first mesting of thie Bociety took plaoe
on April 23rd, when the guestion of rules was
discussed. It was decided to hold fortnightly

and the following officers were voted,
the Presideno i decided later :—Vioe.
President, the Bev. the Dean of Norwich ;
Chairman, qur'? Flick, Erq. : Hon. B‘-H:mtlrjr.
H. Willink, Esqg. Owing to the lml-nnuu-.'l Eentle-
man leaving F . Mr. Chas. Thayne has been
subssquen elacted Hon. SBecretary in his stead.
At the Club's second, third and fourth meetings
discussions on wireless appamtus toock place, and
certain resolutions regarding publicity were passed.

At the last meeting, on June 4th, three new
membera were nominated, one of whom is &
lady. At the mesting Captain Hampson gave an
interesting address on certain t of Condenssrs
and Valves.—Hon. Secretary, Mr. Charles Thayne,
2, 8t. Andrews Street, Norwich.

Nottingham and DMstrict Wireless
Soclety.

Will all old members of the late Nottingham and
District Wireleas Society, slso intending new mem-
bers, ploase forward their t address to the
Hon. Secretary, Mr. J. H. Gill, 1R, Fourth Avenue,
Sherwood Rise, Nottingham, in order that a meeting

may ba arranged.

Amateur Clubs.—-Tt may interest our readers
to knnw that there are in the Unpited Kingdom
thirty-one Clubs, formed {or the qmluufntlldvmg
and practising Wireloas TﬂuLm[EJ and Teleph
OF these Clubs, nincteen arm affiliated mt.h 1ha
Wireless EnnPh of London. As {ar as we are able
to uather from our records, the total number of
Amateur Ciab membors in the United Kinedom ia,
approximately, 1.000; but since the honorary
secretaries of many Cluba have not apprised us of
further membership, our fyurea must necessarily
be short of the actual total. There are still wanted
to form Wireless Clubs at Bournemouth, Spalding,
Doncaster, Exeter, Grimaby, Aberdeen, Huub_numt
Glasgow, Those interested should communicate with
Mr. T. H. Dyke, Hill Garage. Bournerouth : Mr.
W, GG. A. Duniels, Pinchbeck Road, G.N.R. Crossing,
Spalding : Mr. A. H. Waaley, Glenholmre. Ravens-
worth Road, Doncaster ; Mr. H. E. Alcock. 1, Pros-
pect Villas, Hvawtrem Exeter; Mr, C. Hq-m
42, Bt. Augustine Avonue, Crimsby ; Mr. W. W,
Inder, Crown Mansions, 41, Unions Street, Aber.
deen ; Mr. A. T. Cave, 3, Charlotie Bireet, Rugby;
Mr. W. Mitchell, 237, North Street, Charing Cross,

Glasgow,
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WIRELESS SERVICES o2 AIRCRAFT
ROUTES ’

HEN considering the pro-

vision of * Wireless” for

Aircraft, it does not require

much 1magmatmn to realise

the immense importance of
efficiency both in regard to the apparatus and
to the organisation of its use.

Without efficient apparatus it is hﬂpcifﬁs to
attempt to urgamse a useful service, and
efficient apparatus is useless where large
numbers of machines are engaged on a crowded
route unless well organised procedure is laid
down and followed.

The urganmtmn of procedure, etc., is
constantly receiving the most careful attention
from the Air Ministry, and the regulations
are revised from time to time as l"lﬁ:ﬂ'bﬁl“’
arISE., so we need not discuss this side of the
question.

It has already been fully demunsl‘_ra.ted that
efficient apparatus has been designed to give
satisfactory Wireless Telephony communica-
tion to and from Aircraft in the air up to
ranges exceeding 100 miles and we can now
discuss how this apparatuscan best be employed,
how it can prove of most value to a pilot
engaged in flying on a recognised air route.

As an example of what may be accomplished
the following analysis of traffic handled by
ground stations and aircraft is worthy of
note :—

() The intarchange of weather reports through.

out the day ;

{h} Enquiries from machines en rouic as to

weather conditions nhead :

(2) The rmporting to distant stations of the

arnval and departure of machines ;

{fl) The ing of weather reporta by machines

over the route
(=} E'I}J“flﬁlu from mechines to grownd stations,
(Foreod landings, cote., and loration of
same) :
{fi Measages hetween passine machines sas to
weather just experienced.

The above very clearly demonstrate a very
essential point, viz :—The 1nt:rd:pl:ndl.:ni:v
of air and ground stations. It is clear that
no matter how many machines are equipped
with Wireless, unless suitable ground stations

are provided for their use, none of this traffic
or practically none, can be handled, and the
value of Wireless in Aircraft is considerably
lessened.

A well equipped air route will then embody
the necessary number of ground stations, the
number being dependent on the length of the
route and ranges obwminable to and from
Aircraft.

The Aircraft routes of the future will-
either be :—{a) Long distance oversea, or
(b) Short distance overland. On the former
will be employed the big type of passenger-
carrying machine or airship, while smaller
two or three-seater machines, as well as the
larger types, will be employed on the latter.

The two necessary wireless services required
by all types of aircraft, either on short or long
runs, are, firstly, eficient air-ground commu-
nication, and secondly directional wireless.

The latter enables a course to be steered
in fog, above clouds and overseas, while the
former allows information to be given to the
machines in flight as to weather ahead, and
having been guided to its destination by the
direction finder, say, above a bank of low
clouds or fog, landing instructions can be
given. The pilot is thereby enabled to
descend through the clouds with the certainty
that a clear patch exists over the aerodrome,
or alternatively, if unfit for landing, he can
be directed to the nearest aerodrome where
good landing conditions exist.

It will thus be seen that the two types of
wireless communication naturally depend on
one another, the onec indicating the best
weather course for flying, and the other
steering the machine along the course
indicated.

The main difference between overseas and
overland routes is that in the case of the latter,
where small two-seater machines are used,
limitations of space make it impossible to carry
the trained wireless operator, while weight,
bulk and shape of the instruments have to be
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specially considered for individual types of
machines.
Aircraft Stations.

There are, therefore, two distinct types of
air station :—{(1) For small machines which
carry no operator. (2) For big machines on
which an operator is carried.

It will at once be appreciated that where
the wireless operator is carried, whose sole
duty is to attend to messages and to keep his
set working efficiently, more complicated and
therefore more efficient apparatus can be
supplied than in the case where the pilot has
to work the wireless in addition to his numer-
ous other duties of flying the machine,
plotting his course, etc., etc, and whose
apparatus to be practically without
adjustments.

THE WIRELESS WORLD

In the latter case, some slight efficiency as
to range and sensitivity has to be sacri ificed to
ease of working.

The Pilot’s Set.

‘T'his consists of a simple two-way working
wireless telephone on which are only two
adjustments, a selecting and intensity adjust-
ment and a change-over switch to enable
him to send or receive. After the selecting
adjustment has been once set it ceases to be
any longer an adjustment, inasmuch asafter
once communication with another station 1s
established no further movement is necessary.
All the pilot then requires to do is move his
switch to and fro as he desires to speak or
listen, and to decrease or strengthen the
incoming speech as the ground station is
approached or left behind.

'

Phoio Press
The cockpil of a DLH .6 aeroplane, showing wircless tele phone transmitter and aerial winch,
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These adjustments are placed in a small
switch box, away from the main set, and
called the ** Remote Control,” and can be
installed in any convenient position, such as
the instrument dash board, or wherever the
pilot can best get at it, while the main set
can be fixed in any part of the machine where
there is room. The two parts are joined by
a length of cable,

As it is manifestly impossible for direction
finding to be carried out by means of wireless
on a small machine owing to the pilot being
already fully occupied, and to limitations of
space for carrying apparatus, an alternative
systemn is arranged; ground stations on routes
on which this class of machine is employed
being equipped with position finding apparatus
in order to give smaller machines an oppor-
tunity of enjoying the manifold advantages of
this valuable branch of wireless development,
“This system is used with the ordinary tele-
phone set, all that is n being for the
machine to transmit that he requires bearings
to any of the ground stations, which in turn
plot his position by means of the suitable
apparatus and immediately give him his
position and course to his destination.

A smaller machine can, therefore, to a
slightly modified extent, enjoy all the ad-
vantages in regard to wireless that apply to

the larger type.
The Operator’s Set,

Consists of almost identically the same
apparatus with the addition of means for send-
ing Morse Signals by tonic train or continuous
waves, the use of C.W, Morse transmission
approximately doubling the range to the
ground, and the tonic train enabling commu-
nication with ships to be carried on.

The full range of wavelengths for trans-
mission and reception is provided in accordance
with the Air Convention.

In addition to this, direction finding
apparatus is installed, by means of which an
operator, specially trained in this work, can
independently obtain bearings on any known
stations and give the pilot his exact position
and course.

In this case the big Marconi Trans-Ocean
Stations are always at his service, and are
sufficiently powerful to reach him in any part
of the globe.

Intercommunication.

An intercommunication telephone set is
provided as an addition to the wireless tele-
phone by means of which the pilot or navigator
or any on the machine can ring
through to the operator and get into touch
with the nearest ground station, and send or
receive personally any message required. At
present, however, the regulations do not
permit of private messages being transmitted
by passengers to the ground stations, but
facilities are provided which may prove of
great value in the developments of the future.

The Ground Staticn.

Since considerations of weight and bulk do
not apply to the ground station, all wireless
apparatus designed for this purpose combines
maximum power allowable for transmission
and highly sensitive receivers in order to
obtain not only the greatest range possible to
machines in the air, but also between ground
stations.

Distance between nd stations is depend-
able on the range obtaifiable to and from the
air if the machine is to maintain constant
communication, and at first sight it appears a
waste of power to have ground stations capable
of transmitting over longer distances than the
aeroplane, but cognisance must be taken of the
fact that on the ground perfect conditions for
reception are the rule, whereas, in the air,
the operator has to receive very powerful
speech orsignals before he can hear them at all
above the roar of the powerful unsilenced
aeroplane engines.

In addition to this, a factor of safety is
introduced by prov |dmg high-powered gmund
stations. If, for msunce, a machine en-
counters a stlf gale, as is possible in countries
where sudden unexpected changes of weather
occur, it may be blown 50 or 100 miles off
its course, within a very short space of time
and become totally lost. It is at this moment
that the higher powered station comes in
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Even if not firted with the directional wireless
apparatus, the pilot, provided the machine is
still within the range of a single ground
station transmitter, can turn his machine until
he receives loudest signals, this indicating from
the natural characteristics of the aircraft
apparatus that he is heading in the direction
from which the signals are emanating. A
skilful and experienced operator can now
roughly indicate a course depending on the
ever-increasing strength of the sagm]: as a
ground station is approached.

Ground stations will also be used for the
transmission of m es to one another and
form a complete method of communication
from one end of the aerial route to the other,
thereby saving the laying down of telephone
or tel

If hngh-pnw-.-_red stations are used, messages
can be passed along the chain with greater
rapidity owing to the fact that intermediate
links can be jumped, thus saving the time that
would necessarily be required were each
station in the chain to receive and retransmit
the message.

Sites for Ground Station:.

Stations are erected as near as ible to
aerodromes en route, such proximity adding
to the efficiency and usefulness of the wireless
system.

The site of the station must be carefully
chosen in regard to the topographical con-
ditions existing in the immediate vicinity so
that the position finding station may work as
accurately as P"ﬁﬂhlfa power and jamming be
reduced to a minimum, and machines ap-
proaching or leaving the aerodrome exposed
to no danger through high masts being erected
on the line of flight.

Special cases may occur where direct
meteorological reports are necessary owing
to the continually changing weather con-
ditions, Where this occurs it may not be
possible to erect the station near an aerodrome,
but individual consideration must be given
to each case. .

Standard Ground Stations
These are equipped with a continuous wave

WIREFIFESS WORLD

b

transmitter capable of transmitting either
telephony, tonic train or pure t.‘:m

High tension for these sets is supplied
either by a motor generator where electrical
power is installed at the aerodrome, or by a
petrol driven generator where electrical
facilities do not exist.

A sensitive receiver is supplied with specially
selective circuits which reduce interference
caused by jamming to a minimum, and em-
ploying high-frequency magnification for the
reception of very weak signals,

In addition, the up-to-date ground station
will be equipped with facilities for connecting
the land line telephone through to the wireless
by means of which it will be possible for a
machine to call up a number on any exchange
and carry on an ordinary conversation via the
nearest wireless ground station.

Pesition Finding.

Position finding is arranged for on the
Marconi system, this directional aerial serving
the dual purpose of position finding and the
ordinary reception of signals.

The transmitting and receiving aerials are
kept some short dg istance apart for obvious
reasons, but the whole of the operations of
transmitting, receiving and position finding
are carried out in one building, called the
Control Station, means being employed for
actuating the transmitter remotely from this
central position,

Accumulator charging is arranged for in a
second building containing the power and
transmission apparatus,

Masts.

The masts used are, as a rule, 70 feet high,
but since range increases with the height of
the masts, in special cases higher masts may be
erected to meet individual requirements,

The foregoing remarks cover the installa-
tion of wireless apparatus on machines and at
ground stations, and given reliable sers it is
only necessary to supply an efficient main-
tenance and operating staff to ensure a wireless
service which will be found invaluable in
maintaining a reliable * all-weather ™ aerial
service, which will do much to solving a large
part of the difficulty besetting the aerial pilot.
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Under

this  heading we publish cOMPLETE
specially designed and written for beginmers in wireless weork.

BEGINNERS

instructional  articles, forming a  series
Hardly any mathematics

will be introduced, and we hope to present the fundamental facts of wireless in such a
manner as will preve attractive te a much wider vange of students than that fer which

this series is primarily intended.

THE TRANSMISSION OF WIRELESS WAVES

N the last article it was seen how a

discharge through an oscillatory circuit

would induce a current in a similar circuit

placed a small distance away. The waves

radiated by such a circuit have a very
small amplitude, and consequently will not
travel a great distance. 1f we wish o
transmit wireless energy over the surface of
the earth, it will be necessary to alter the
conditions of the oscillatory circuit so that
powerful waves of high amplitude are trans-
mitted.

The essential apparatus for producing these

waves may be summed up as follows —

(1) A circuit in which an oscillatory
current is produced.

(2} A method by which the frequency of
the oscillations can be altered, and
hence, the wavelength transmitted.

(3) The conductor, or aerial wire by which
the energy is radiated.

In order to produce a continually oscillating
current it is obviously necessary to have a
means by which the condenser can be charged

L
0 O
——
= Fig. 1.

at suitable intervals, and allowed to discharge
again.

Examine the circuit indicated in Fig. 1.
A condenser and inductance are connected
in series with a spark gap. Across the gap
is connected an induction coil, excited by a
storage hattery. If, now, the coil s set
working, and the spark gap is sufficiently wide
to prevent the secondary winding from
sparking directly across, the condenser will
be charged. A time will come when the
strain on the dielectric is too much and the

e
Fig. 2.

voltage across the terminals of condenser is
sufficient to break down the insulation of the
air gap. T'he condenser will then discharge
through the inductance, and an oscillatory
current will Aow until the potential of the
condenser is too low to cause a spark to pass.
Another impulse is applied by the induction
coil, the spark is re-established and the circuit
oscillates again.  The effect is to produce a
continuously oscillating current.

Suppose the condenser were replaced by
a single wire, suspended by insulators above
the surface of the earth as in Fi ig. 2,

[t will easily be seen that it will act in
exactly the same manner as a condenser,
since we have the two plates represented by
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the wire and earth respectively, and the
dielectric is formed by the air between them.

Further since a straight wire possesses a
<ertain amount of inductance, this insulated
wire will have all the properties necessary for
an oscillatory circuit, and if excited, will
oscillate at a frequency proportional to its
inductance and capacity. Such a wire is
called an aeriai or antenna.

If an induction coil were connected so as
to excite the aerial in a similar manner to the
circuit in Fig. 1, an oscillatory current would
flow in the a:rlal and energy would be
radiated from it to a distant station.

Now, the power of the oscillatory circuit
depends primarily on the capacity of the con-
denser, and the potential to which it is charged.
These factors must clearly have a limit
With very high voltages, the difficulties of
insulation become very great, as the potential
itself may be so high as to break down the
air gap and cause a spark ro flash over.  Also,
an aerial formed by a single wire has a very
small capacity. If we endeavour to increase
the capacity by increasing the number of
wires cnmpnﬂng the aerial, it would become
unwieldy. Therefore it is not very practic-
able to generate the oscillatory current in the
aerial direct, when high power is required to
cover long distances.

—0 O

-
-

=

Fiy. .

In the case of a closed oscillatory circuir,
however, comparatively large capacities can
be used, and the wavelength can be readily
adjusted.

By a combination of the two circuits,
therefore, the best results can be obtained.
Such a circuit is shown in Fig. 3.

THE WIRELESS WORLD

An m-::lllatﬂr;r current generated in the
closed circuit will cause a similar current to
flow in the aerial circuit.

The reason for this is clearly seen, if the
action of the induction coil 15 remembered.
The current in the coil of the closed circuit,
which we will call the primary, will induce
a current in the secondary coil b}l the
action of the magnetic lines of force.

There is one important condition which
must be fulhlled, however, if we are to get
the maximum power out of the oscillatory
circuit. The capacity and inductance of
both circuits must be such that they are in
TuHe.

o

Fig. 4.

If the frequency of oscillation of the two
circuits 15 not the same, the oscillations
induced in the aerial circuit will interfere with
each other, and only a small amount of energy
will be radiated.

From the formula connecting frequency,
capacity and inductance, it is seen that there
are several methods of adjusting the circuits
so that they arc in tune. The capacity and
inductance of the oscillatory circuit may be
altered, or extra inductance or capacity may
be inserted in the aerial circunt,

A conveniently variable circuie 15 shown in
Fig. 4.

It would be as well to note here the formala
expressing  the wavelength radiated by an
aerial,

The wavelength in metres is given by

L — IHHE % LU
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where L and C are in microfarads and micro-
henries respectively ; the sub-division of the
units will be found more convenient for
practical work.

A form of variable inductance which js
widl:lr used is known as the ** variometer,”
Imagine an inductance wound on two bobbins
which are free to move with regard to one
another.

“Yovss oot

Fig. 5.

With the two coils side by side as Fig. 5,
there is no difference between them and a
singly wound inductance. But if we were to
reverse the 'meml of one coil, at any instant
the back e.m.fs in the turns would be in
opposition, and hence neutralise each other.
(Fig. 6.) The growth and stopping of the
current would therefore not be impeded;
in other words the inductance would be
reduced to a minimum.

So, for any position of the coils between the
positions in Figs. 5 and 6, there is a corres-
ponding value of the total inductance.

Mnﬂnb’

Fig. B,

One of the coils may be so arranged as to
slide in and out of the other, or it may be
pivoted inside and rotated by means of a
handle (Fig. 7.) The advantage of the
variometer method of varying the inductance
is easily seen. It is capable of very fine
adjustment, and the circuit is never broken,
as might possibly occur in the case of stud
contacts.

A very wide range of variation may be
obtained by combining a variometer and an

<

Fig. B.
adjustable @mpping inductance as in Fig. 8.
The coarse adjustment may be made by mov-

ing the switch arm, and the variometer is
then used to * tune™ correctly.

In

QO

Fig. W

It now remains to see how signals may be
transmitted by the arrangement of circuits
considered.

In the primary circuit of the induction coil is
connected a switch, or a tapping key (Fig. 9.}

If the key is depressed, the coil will charge
the condenser, causing, on its dﬁ::hargt, an
oscillatory current to flow in the closed circuit,
and inducing a similar current in the aerial
circuit ; a succession of waves will then be
radiated into space.

When we consider the frequency of these
oscillations, say 10,000 per second, it is seen
that a mere tap on the key will cause a number
of trains of waves to be radiated, the number

depending on the length of time the current
15 allowed to flow,
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The CONSTRUCTION of AMATEUR
WIRELESS APPARATUS

How to make a Direction Finder (Part I).

N recent years direction finding by wireless

telegraphy has been developed to such an

extent that it is possible, with apparatus

suitably designed, to determine with a

very hlgh degree of accuracy the position
of a transmitting station. It is only natural
that the interest of amateurs should be centred
on this subject, and therefore, with some
practical hints and data we shall describe a
complete direction-finding station.

Direction- finding apparatus and its manipu-
lation rcq_ulres more careful study than
ordinary receiver instruments. Owing to the
necessary use of loops or small frame aerials
signals are not so strong and therefore, in
addition to an ordinary crystal receiver, some
torm of magnification will be required.

Aerial System.

Our aerial system will consist of two
triangular loops. These aerials bisect each
other at right angles.

It must be clearly understood at the outser
that good results will not be obtained if the
aerial system is placed in such a position that
it is partially or totally screened by surrounding
houses. Also, the receiving apparatus must
be close to the foot of the mast, for reasons
that will be understood later.

To proceed, the height of the apex of each
loop aerial must be as high as possible from
the ground and for general purposes we must
assume that a light mast 35 feet high is pro-
curable. This must be suitably guyed in
four places, a pulley with a running halyard
must be fixed to the top and an insulator made
fast to the rope. This insulator will be the
top point of the aerials and great care must be
taken that the aerials do not touch each other
at this point, neither must the wire be cut;
the aerials go straight up and down again.

The base of the triangle for a 30-foot
perpendicular should be between 20 and
25 feer; this will leave a height of about
5 feet from the ground to the horizontal base

of the aerial. The aerials must also be
insulated ar the corners.

The aerials must be suspended and hang
at exactly 90° to each other ; the wires may
then be cut in the centre of the base of the
aerials and the four wires made fast to an
insulator fixed to the mast.  These four wires
will eventually be connected directly to the
direction finder.

i

/

Py
Fig. 1.

‘T'he arrangement of the aeral is shown in

the sketch Fig. 1.

The Direction Finder.

This is a type of oscillation transformer
with two primary mndmgs and one secondary
winding. ‘T'he primary windings known as
the * field " coils are wound at right angles
to one another and the secondary, which is
free to rotate, is mounted inside the primary
windings. This winding is known as the
“search coil.” The two aerial loops are
connected to the field coils, one loop to each
coil. "The oscillating currents in the aerials
and field coils magnetically affect the search
coil and by so adjusting the position of the
search coil with respect to the two field coils
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it is possible to get either the maximum or
minimum magnetic effect, from which it is

ible to obtain the dtrﬁ:tlun of the wave
which produces the oscillating currents. The
search coil has a pointer mounted on its
spindle which indicates the position of the
coil on an engraved scale. This scale is
*set " with respect to the cardinal points of
the compass,

The action of this unit should be fully
understood by those taking up the subject of
this article and the following will help to
make it clear.

In Fig. 2 AB and CD are two loop aerials
the field coils of which are similarly marked.
If a wave advances from the direction X
oscillating currents will be set up in the
aerial AB but none will be set up in CD.
To obtain the maximum induction in the
search coil the plane of the coil must lie in
the plane of the field coil. Thus if the pointer
were fitted to the search coil in the plane of
the coil, with maximum induction it would
point to the direction from which the wave
came. [f the waves were travelling from
the point Y oscillating currents would be set
up in both aerials and the position of the

Y X

FIELD
=CoIL AB.

/

SEARCH cCoOIL

Fia, ?

\
B

Y

s . S —
S R P, T
—_— o = —

— e S

_— o e

G
'D
Fig. 1.
Position of search coil indicaling maximum induction
Sfrom ¥,

search coil for maximum induction would be
determined by the position of the resulant
field caused by two magnetic fields acting at
right angles. In Fig. 3 the position of Y
is taken mid-way between the loops and the
point of maximum induction in the search
coil found to be mid-way between the two
aerials on a line bisecting the angles AC and
BD. If the diagram be redrawn with the
direction of the current in one of the held
coils reversed it will be found that the position
of maximum induction in the search coil is
90" out—lying along the line bisecting the
angles CB and AD. This would give
bearings 90° out. It is a practical point
which should be watched. In practice it is
found dificult to determine which is the
maximum point with strong signals, so that
it is the usual practice to set the pointer on
the search coil at right angles to the plane of,
the coil. By this means the pointer indicates
the direction from which signals are coming
when the mimimum signal is obtained in the
telephones. Modern D.F. sets employing
valve amplifiers give strong signals and there-
fore the minimum signal method is necessary,
but amateurs with much weaker signals will
probably obtain as good results with the
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maximum signal methods. It is easy to
change from one method to the other by
providing that the pointer is only friction
tight and not screwed to the spindle. If
aerial AB is mounted with its plane North
East by South West and aerial CD mounted
North West by South East and the “nought ™
degrees of the scale pointing due North, the
scale being engraved from 0 to 360 degrees
in a clockwise direction, direct readings will

THE WIRELESS WORLD

be obtained giving the position of a station
as being on a line a certain number of degrees
say 20, East of North.

It will be apparent that the actual position
of a station cannot be determined by a single
D.F. station, but only its direction. In the
next issue full dewmils will be given of the
windings of the D.F. and a crystal circuit
and * note magnifier " for use with it

(Ts be continued.)

ADVENTURES OF A THERMIONIC VALVE

By R. A,

RADIO valve rravelled for

many miles through the Pacific

(Ocean and tossing over a coral

reef, came to rest upon the

glistening sands of Washington
Island, a dot in the ocean having only eleven
miles of coast. Washington Island is 1,000
miles south-west of Honolulu, and the
nearest steamship lanes, those to Australia,
are 500 miles to the westward. The
only steamer in the adjacent waters is the
little steamer ** Kestrel,” copra carrier for
Fanning Island, Ltd., the owners of Washing-
ton Island. This vessel is not equipped with
wireless.

Where the valve has come from is difhcult
to guess. A study of the currents about the
island reveals little ; the Equatorial is not
far but the Counter Equatorial current runs
between and makes the matter rather con-
fusing. From wreckage picked up on the
island now and then, the drift seems to be
from the eastward. A life-boat passed the
island ; it was brought ashore and later was
found to have been washed overboard oft the
coast of Mexico ; a direct line of 3,300 miles.
Presuming the valve to have been guided by
similar winds and current, it is possible it too
has come from the Pacific Coast.

The valve was found on the beach by a

native and suspended in his house as an

TrAVERS.

ornament. Mr, R. A. Travers, operator in
charge of Washington Island radio, saw the
valve there and took T

The valve is a double grid and double plate

:-_r..l.-u---T -—--._,-1‘.“ T T

Where the valer was found,

type and also has two filaments, It measures
2" in diameter and 21" from top to bottom.
The tip is in the plate end. Plare and grid
terminals are from one end and the filament
from the other. Both filaments are broken
but appear to have been burnt out in use and
not broken by the seca.  The copper terminals

are badly corroded, indicating a long sojourn in
the water. The illustration of the reet will
give some idea of the hazardous end of the

vovilge.
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BOOK REVIEWS

DESIGN AND CONSTRUCTION OF
AUDION AMPLIFYING TRANS-
FORMERS: RADIO AND AUDIO
FREQUENCY TYPE.

By Epwarp T. Jowes, Assoc. M.LR.E.
New York : The Expe

rimenter Publishing
Co., Inc, pp. 16, 25¢

N this small booklet of sixteen pages

(74" % 5°). written in a lucid, concise

manner, constructional details are given of

an audion amplifying transformer, both

radio and audio frequency types, simple
in design and easy to make. The radio type
transformer consists of two primary and six
secondary coils, each primary inserted between
two secondary sections, clamped on toacircular
wooden core 64" long by 2° diameter. The
total length of wire employed is 42,000 feet :
3,000 feet on each primary coil, and 6,000
feet on each secondary. The audio type of
transformer is made up of a core of soft iron
wires, measuring 3" long by }" diameter, over
which is wound the primary winding of
4,000 turns, and on top of this the secondary
winding of 15,000 turns, the insulation being
effected by layers of cloth between the
primary and core and between the primary
and secondary

There are twelve diagrams in the booklet,
including circuits of the connections of the
transformer with one-step and two-step
amplifiers.

THE DESIGN AND CONSTRUC-
TION OF AERO ENGINES.

By C. Syvvester, A.M.LE.E.
London : Aeroplane and General Publishing
Co., Ltd,, Bs. net.

In his preface the author states that the
method of presentation adopted in the rext
is largely based upon his experience as
Technical Instructor to the Siddeley Deasey

Motor Car Company.
He opens with a short survey of the various

standard types of internal-combustion engines,

and passes on at once to give an outline of
such factors of the general theory of heat as are
necessary to an elementary understanding of
the energy changes that accompany the cycle
of operations of any heat engme

The rest of the book is devoted mainly
to detail parts, and working processes, such as
drop forging, hardening and plating, employed
in the course of their manufacture.

The action of the magneto, the order of
firing cylinders and timing of spark, and the
theory of carburetting, together with some
account of the qualities of various liquid fuels
are amongst the features dealt with in some
detail and in an elementary manner.

The last two chapters are devoted to
methods employed in testing the strength of
materials, and to running tests of the completed
engine, the latter including some account of
the Service methods used by the Aeronautical
Inspection Department of the R.A.F.

The illustrations are of mediocre interest
and quality.

The scope of the book as a whole can
hardly be said to justify its somewhat ambitious
title, though it contains much information
that may be useful to those who wish to form
an acquaintance with the internal-combustion
engine as a preliminary to a more specialized
study of the various modern types that have
been evolved to meet the needs of aviation.

PRACTICAL AND EXPERIMENTAL
WIRELESS TELEGRAPHY.

By W. J. Suaw (Member of the Wireless
Society of London.)
London: E. & F. N. 5Spon, Lid, New
York : Spon & Chamberlain, pp. 102,
41 illustrations.

This book, though EH’IHE many details of
aerials, condensers, etc., 1s somewhat out of
date inasmuch as there is little contained
therein relative to modern detectors.  There
is much in it, however, which is likely to
interest those amateurs desirous of con-
structing their own apparatus,
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QUESTIONS AND ANSWERS

NOTE.—This section of the magazine 15 placed af the dieposal of all readers who wish to receive adwice and

information on matlers periaining fo both the technical and non-technical mides of wireless work

Readers

should comply with the followning rules.—(1) Questions should be numbered and writién on one side of the

paper only, and should not exceed four in number. (2) Queries should be clear and concise.

¥n their

{3) Before sending

readers are advised fo search recent numbers to see whether the same queries have not been

questions
dealt with before. (4) The Editor cannot undertake to reply to queries by post. (5 dﬂ queries misd
be accompanied by the full name and address of the sender, which i for reference, not for M.

will be anmoered under the fnitiale and fown of the corres

t, or, if so desired, under a ** nom de e’

(6) Readers desirous of knowing the conditlons of service, etc., for wireless operators will
save time by writing direct to the various firms employing ﬂpl'l"lt'ﬂl"li

CLAN CHATTAN [l!numrmnuth} sends an
M of an occount in the "' Scientific American ™
mabﬁw of experiments by Leroy on igniting inflam-

rubslances by what 15 earenfially o Heritian
PERORALOT, thnﬂdﬁfﬂﬂﬂﬂﬂmw
and asks (1) If the danger zone is pu %
(2) If C.W. would have a grealer or lesser
& . (3) If bales, surrounded by metal hmpl,

be sacked on the break joini principle, and
aoll broken hoops removed., (4) He aleo axks if
i fearible in using loop aerials to tap them at
surtahle -_pmnl.l to a smwilchboard fo gel lengihs susiable
Jor receiving differend mudcnﬂh And (5) which
t# the more direchive—a loop in a verfical plane, or
one in o horizondal plane.

(1) In the vnt. majority of cases, purely local,
'I1m fnlll.n.g off of intensity with distance uﬂxtmmnl_jr

(2) Probably a stronger effect. (3) W
hl.'l'd]]l" think this is necessary. All mmmnml.l
stations use wavelengths of at least some hundreds
of metres. The wavelength to which & broken hoop
resonator would d would ba of the order
of 1 to 10 metros, and being so far out of tune,
there would be very little “kﬂfl.hﬂﬂd. of large enough
pecillations being built up to jump & gap. Any
harmonics in the sending wave of about this length
would be too weak to give affacta at any distance.
{4) The schama su would be pnuml:lla but
better resulta would be obtained more si v by
using a single frame for all the desired wwnil;n
and tuning it by n&dnmnal capacity or mdul;-ti.nra
as required. (5) A loop in & vertical plane.

H.I.H. {Bl.rl!nhﬂd] sende a diagram of a
pro receiver for criticiem,
e diagram sent is well drawn, and shows &
u! erystal receiver which is somewhat com.
ieated, but which econtains littla unusual except
& throw.over switch, enabling the aerial tuning
condenser to be put (@) in its usual position in
serica with the A.T.I., er (&) 1:'1" el with the
primar nfmlmmu ler, ile this arrange-
ment :i mt.uruu.u,lg we l&auhi. if it is worth the
complication involved, as in the (b) position it
will have little effect in incrossing the wavelength,
the primary of the loose coupler being amall, and
it may causs weakening of the aigna For use
with high resistance cryatals, two ]:u.:ru of 'phones
ahould, if used, be ponnected in series and not in
pu.rnllal. as shown. In other ts the design is
satisfactory, and should give good I‘HI.IIH-

A.F.H. (Bishop's Waltham) sends a skefch of
hia detector circuid, and asks why fouching cerfain
terminals improves the signals, while fouching cerfain
others has no effect.

This is & very common effect with crystal cir-
cuits, and may be due to a variety of causes. It
may. in your cass, be due to somewhat faulty
insulation on the DEF mide. We cannot say
definitely without examining the set.

F.H.K. (Balbam) asks (1) for directions
making o grid condenser and mldl[ﬂ).l_fm
diagram on page 530 in the last volume,
condenger should have a leak.

(1} The best size will on the type of
valve, ate. Try about ten sheets of foil, 1in. by
2.in., wtod by two sheets of thin mica between
each pair. The leak ia easiest made by putting two
terminals, about 3.in. apart, in a block of ebonite
and rubbing lead from a pencil between the termi-
nals until & satisfactory resistance is obtained,

(2) Yea, condenser C3 should have a leak.

GG, tﬂmﬂ““ m‘]‘ aaks ‘|-_f TR Pﬁl-l“l
Mﬂfpuudrmﬂluudnpmrnflﬂm::ﬁm ' phones,
usng a rincile-bornife defector.

Yes. ‘The resistance of the ‘phones should
preferably be higher than this, but you will probably
got quite satisfactory resulta,

H.H.B. {ﬁﬂhﬂm} asks (1) If it should be jiﬂ-lll-ﬂﬂ
to communicale a of o mie wunth }nrﬂm
specified appargius, (2) For a diagram of con
mections for a receiver comwisting of double alide
tuning coil, crystal, potentiometer. blocking con-
denser and " phones.

{1) Beyond the dimensions of the aerials, which
are of average amateur type, very little useful
information is given, except that transmission is
by ¥-in. coil and reception by r:r}rnu.l With any

reasonably efficient arrangement of Ul B
greater distance should be possible with such a
coil and & crystal. N.B.—No transmission by
amateurs s allowed.

{2) See Fig. 1.

1

Fig. 1.
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QUESTIONS AND ANSWERS

J.R.J. (West Kensington).—(1) Glace Bu.;r

(Canadsa), @B, 9,000 meatres, Marconi musical
H’qu‘nnrmk{HJ ) NFF, 13,800 motres,

.W.: (2) Both of these send ordinery commercial
traffic. (3) Both, if you use & good valve circuit.

ENGINEER (Devon).—(1) and {E] You can be
examined in any ﬂ“L‘W'l\ (3) Buch
training would hﬂdl.ﬂ’bnu!t!.nnbtm.n Tnu might
enquire of some of the Wireless Behools advertised
in our columns. (4) We strongly recommend the
latost edition as the apparatus has undergone
modificationa since 1813,

J.N.R. (Co. Dublin).—(1}) We think you
will find that you will have to combine Marine
Eu.ginmrlng with Electrical Enginesring for the

of obtaining employment in the latter
f:.mm or olse qualify as a ship's electrician pure
and simpls. For details it would be quickest and
most satisfactory for yoo to write to the ship u:g:
mmpmu {2) In many cesse outside
generally used are already di . with fnr
recepltion. & loop or coil uf wire being employed
instead. The reason for this is not the one you

but it is bacanss the thermionic valve is
so sensitive that the small guantity of energy inter.
capted by a loop serial is sufficient to operate it
efficiently.

F.J.5.W. (Bury).—(l) No. (2) No, the demand
for certificated operators is steady. (3) No, cer-
tainly not.

c.J. {”‘H!I‘pﬂﬂij.—ﬂut at sea. As to land
gtations you would do well to approach the firms
exploiting them ; in t to mreraft the same
remark applies, but at present there are very few

A.FH. (Bishop's Waltham).—You do not
give enough details about the station you hear at
4 p.m. for va to identify it. Surely it has eall-
lotters. As for the station which works at 6 p.m.,
* too faint to read.” and of which yon ask ** Conld
it be Cleethorpes ! "' we can only ¥ “ It could.”
Why not go in for valvea and abolish weak signals ¥

SPARKS (Kingston) asks for the besd way of
connecling up o valve f#m#ﬂﬂf LW,

Thers are many possible wa; ou suggest.
Consult the diagram on ﬂ, iBEE,
for a satisfactory ome. th the valve you are

using you should introduce a H.T. battery of about

'IE volta in the plate circuit, between the T.T.

and the reaction m:ul The condenser

shown acroas the transformer primary should then

be connected across both this coil and the H.T.
battery.

The reason for the four terminals at the base of
the valve ia that this type valve hes three filamenta,
g0 that it is not necessary to scrap it when one ia
burnt out. You can use any one of the three fila-
mentsa st will by picking out the appropriate pair
of terminala to connect the hattery to.

L.A.B. (North Finchley) wishes to make a sel
Jor o large range of wavelengths, and asks (1) if
aboud 5,000 ms. s about a sdable limil o work fo
on & small aerial, (2) Whether a loose coupler, of
eohich he sends a dimensioned skeleh, would be suitalie,

(3} For soma bo im prove this piece of ap s,
(4} If an amplhfier, skeiched, could be adapied for
recephion of C,

(1) Yea, this is about the limit for effective

tion.
{i: Yea, this and the whole circuit suggested are
quite satisfactory.

{3} Only that you should put sliders or tappings
lm the ooils, to facilitate tuning shorter wave-

{4} The amphfier shown, h-ain a L.F. pote

magnifier, d not be ada or thia purposa
without com htu re-design. Bf‘u ehould recommend
you to use

%lnumummdu,mdirwu
wish to receive C. to subsatitute a suitable valve
cirouit for the receiver and o detactor ahown,
using the note magnifier after this valve to amplify
the heterodyne beats,

J.B, (Dundee) asks (1) Why Hawkhead
showas the static leak of o mulliple tuner as a resislance
and nof ar an induciance, and (2) ﬂ-’hyﬂu}fmh
Pole does not attract the aether waves which are daily
being send through & pace.

(1) A static lmk could be either an inductance
or & registance, In the tuner, the leak, though not
wound non-inductively, has a good deal of reaistance
and would probably work fairly effectively by
nrmn of ita resistance alone.

{2) Why should it? Aether
attracted magnetic poles.

TﬁLEII’}G BOTTLE (Port Dinorwic) askas for
uqumm or addi; a hoo-stage note magni o
an exisling single nulnr;s receiver, uming only nmﬂ]?T
and one L.T. batlery. {E}I_fltupnﬂlﬂumnmhu
circudl to couple back from the last plate circuil inlo
the aerial circuit with advaniage. (3) What is the

waAved are not

inductance of a coil of No. 28 IL.C.C. on a former 12
inches long by &§ snches in diomeler, and fo whal
# would tume an agerial 50 feel lomg.
(4) IT there w any advaniage n infroducing a funing
condenaer in the plale corcudl of o chevalve grid
funed C.W, recesver,
(1) Se= Fig. 2.

0

Fig. 2

(2) No.

(3) About 26,000 mhys. It is impossible to give
the limit of wavelength without more data; posaibly
3,000 to 4 000 ms,

i4) There ia no appreciable advantage.

Thanks for wyour appreciative leiter, The
Wireless World 18 now the experimenter's maga-
zine.
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LAMBDA (Bolton) #sends a diagram of a
proposed receiver, and asks (1) What values to make
the various inductances io gel o marimum wavelengih
of 6,000 ma. (2) Whai capacily lo give the plate
rondenser, (3) What wire to use. (4) If the plate
coils and reaction coil should be variable.

{1y A.T.I. - - - roughly 20,000 mhya.
Plate enil Y - - - 5,000 mhys.
Reactanoe coil X — about 500 mhys.

Adjust this until you get the best resulta.

{2) It might conveniently be about 0-003 mfds.

{3) Aerial tuning inductancs might ba wound
with about No. 30. Remaining coils might be
about No. 28, The axact sizes do not matter much.

i4) 1f you want to get down to low wavelengths
it will be desirable to divide the plate coil into two
or three sections. You may find it necessary to do
this with the reaction coil also, to get local oscilla-
tions throughout the whole range.

Very little advantage ia got by tuning the plate
circuit as well as that of the grid in receivers of this
type. Your high tension battery ia shown shorted ;
wo take it this is merely a alip of the pen.

F.W.E. (Heaton Moor) wishes (o make a vario-
meter, winding hia coils many deep on short
bobbins. He asks (1) If this be efficient, and
to what wapelengths windings of a stated size would
work. (2) He also sends a valve circuit of grid
condenger fype, and asks whether a 24-voll valve wnill
give resulis, or whether he should one af
B0-volt type, And (3) What aheuld be the value of
his condensera, and if one marked C2 s necessary,

1) Multiple la coils of thia type are excead-
ir|.|:_|:;2|;r:I inamcignt. u.{'nﬂr{ should never be used.

(2) A 24-volt valve will give guite satisfactory
rasults.

(8) C1 should be about O-0005 mids, C2 about
0-0002 mfds. C2 is necessary. but not C3. C2
ghould be shunted by a high resistance leak.

A F.8. (Southport) sends a sketch of the aerial
funing coil meich of o recerver now on the market,
and aska (1) for the reason for the rather complicaled
wystern of conatruction wsed. (2) How moving the
handle from stud 3 to stud 4 can sncrease the wave.
le . (4) Why the small siuds could nod be done
e i, and a lapping made from 4 fo the coil,

(1) amd ([3) The idea of this construction is
evidently to diminish the action between the
active coils with the handle on the earlier atuds
and the coils not in usa in these positions. For
ingtancs, on stud 2, the second section of the
inductance i shorted, and on stud 3 the third
soction i, The complets series of amall studs may
be fitted for effect, or possibly as a path for the
amaller contact. The arrangement a need -
leasly complicated and expensive. t may have
been found imperative to get over certain troublea
from stroy onds of coila Otherwise, it is difficult
to see why the process was not carried further and
more of the small atuds vsed.

(2) Stud 4 appears to serve no useful
unless there ia & mistake in the connectioms. It
gives the same connection as stud 3. except that
the third section of the coil ia no longer shorted,
Many thanks for your kind remarks in reapect to
thia magazine. A little appreciation goes a long
WAY.

THE WIRELESS WORLD

J.H. (Poole) asks for the inductance of o wave-
meter covl, wound on a square former of 17-5 em.
mide, with 12 turna per cm. and 27 furns in oll.

283 = 10 mhys. ; i.e., the result of the calculation
is 208 mhys, but there is a poasibility of error up
ta about 10 mhys sither way, dus Lo insccuracy of
the formule available, ete.

H.EJ.S. (Ealing) asks why GNI and GNF come
in #0 loud on his receiver that he 12 often wnable &0
turic them out. (2) If it is correct for C.W. lele
and telephony on the same wavelength lo inder,
and couse beats, and (3) For a very simple circuil
uting a valve, 650 wvoll battery, billi condenser, and
single alide tuning coil,

1) We know of no special reason for these
stations giving trouble, except that their decrement
may be rather high. Your receiver is probably not
very selective ; but if so, you should get similar
trouble with other stations. (2) Certainly. (3) The
circuit shown in Fig. 3 should be fairly satisfactory

+

IE--

—
—
—
-

Fig. 3.
if the dimensons of your ocom

nent Ry L]
suitable. It will not receive C.W. wit the
addition of a reaction coil. For making the
alterations, if desired, consult the constructional
articles in the last volume of the Wirelesas World,

N.H. {Newcastle-on-Tyne) asks (1) How fo
colculate the capacily of any condenser. (2) How to
cadeulate the inductance of any coil. (3) What warve-
Length he should get with certmin cirewils. (4) What 12
a good elementary book on valves,

(1) and {2) Ther is no rule licabla to avery
cnse of either inductances or ensers. The type
of formula used depends on the type of coil or
condenser, and many of either of these cannot be
calculated at all. ¥You will find formule for certain
cases given in this column recently. If you wish to
go into the yuestion more fully, get Nottage's
book on * The Messurement of Inductance and
Capacity,"” from the Wireless Preas.

{3) As you only give the outside dimensions of
your coile and condensers, and the wavelength
depends on the size of wire used, number of turns,
thickness of dielectrie, ete.,, we cannot make even
& rough estimate.

{4) Bangay's ** The Oacillation Valve"” from the
Wireleas Press.
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QUESTIONS AND ANSWERS.

T.B. {(Ashington) wishes lo make a loose coupler,

with dimensions as follows

Primary, former B} in. 63 in. diam.,
m&iﬂi}fﬂ.;ﬂ‘ e

Secondory, former 8] in. long by 8 in. diam.,
wound with No. 28,
He asks (1) If this wnll be suitable, and (2) Whai
s o will tune to 1
You do not give any information about the other
parta of your set, which makes it diffioult to give
vou any exact information. If your aerial and
closed circuit eondenser are about normal in value
you will find that you have far too little wire on
the primary coil. The secondary will be all right,
and might tune up to nearly 10,000 ms.

H.M. (Manchester) sends a diagram of a mulii.

B "

valve amplifier, which gives signals,
weaker than crypsial. He asks (1) W 18 wrong.
(2) How o eliminate induckion from a neighbouring

power stabion. (3) Why sabions of lesw than 1,000
ma. do not come in. (4) For particulars of the
inductance in the Polarie Mediwguver,

{1) The amplifier is of & type which is quite
sound, if well constructed and skilfully worked. Ita
bad action is probably due to the reaction capacity
coupling being in the wrong sense, This may also
axpra.in your difficulty.

i2) We are afraid there isa no certain cure for
this trouble. You may get some improvement by
altering the di ition of the apparatus, by
shislding the receiver in & metal case, or even by
using & balancing aerial, adjosted, if you can do it,
to balance out the induction without balancing

out m,%uh entirely.

(3} We should Lwa expected you to have some
difficulty in tuning stations on more than 1,000 mas,
from the dimensions you give of your closed cir-
cuit. Try connecting the condenser T3 to either
the second or fourth valve instead of the thind,

(4} You may perha he able te get the
particulars from the mnlz:m

F.A.5, (Gravesend) aske (1) Whether o eoul
wound as in his aketch will be suitable for an induc-
tance. (2) If #o, what would be the inductance of such
a coul of stated dimensions. (3) Whether an aerial,
consisting of 17 turns of wire wound on a sgquare
Jormer of | foot side, hung at the lop of a 40-fi. weasi,
with a single lead in abowt 30 fi. long, would gire
qood results. (Thia iv desoribed wa o frame aerial.)
{4) If the coil described in (1) & unsafisfarciory, whet
18 the best form for a portable coil.

{1) This type of coil is quite unsuitable for a
recoiving inductance.

(2} The case haing of no practical uses, we do not
know of & formula having been worked for the
indactance of such & roil.

(3) We do not think this arra ent will give
any botter resulta than the simple lead.in alone. A
frame astial 18 & clossd loop used instead of the
ordinary wire, not an open loop attached by one
end to an serial of ordinary type.

{4) Portable coils can be wound in spirala on &
flat plata, if the ordinary cylindrical type of former
i# not desired ; but the latter is easier and doss
not take very much more room unless the inductance
required is very high.

ENTHUSIAST (Harleaden) asks (1) Whether
the openings for a wireless 1 are ar good aa
those for, say, o dynamo designer. . (2) What iz o
good on wircless design.  (3) I'm o bwo-circusd
valve receiver, whad & the mosl efficiend combination
of capacily and induclance in both circuils, (4) In
a lele phone transformer, does the winding ratio depend
on the number of valves. (5) How are the numbers
of turna arrived af. (8) In heterodyne receplion, how
iz the mize of the reachion ool delermined.

(1) Probably about the same. There is not &
great opening for sither, aa the number of men
raqui:um:nnganh is quite amall.

{2) We do not know of any, as the practice has
hardly been standardised yet for such
books to be useful, FEcclea® Handbook containe a
good deal of useful information.

{3) Tha oconstants of the aerial circuit are
deduced from the serial constants and the wave-
length range required. For the closed cireuit with
any potential operated detoctor, the capacity should
be kept small, and the inductance chosen to tune
with ﬂ;qi! to the maximum wavelength required.

4 0.

Eﬁ; Uenerally empirically ; any great acouracy of
calculstion is not necessary.

() The sire can be calculated, but in practice it
can uaually be arrivad at very quickly from previous
exporience jus a little experiment. In view of the
fact that wyou to have & rather limited
knowledge of wiroless design, we think you would
do waell to take up some other field, if possible, in
whizh vou have less leeway to make up.

A.E.B. Eﬂurhltﬂnﬂ} aska (1) Where he can oblain
No. 28 D.C.C. or resistance wire. (2) Whether a
logse coupler arranged ax follows would be eficient
primary, 50 furns of No. 18, on a former 9 inches in
digmeter ; secondury, 0 turns of No, 22 (3) What
diameler showld the u!'f'a.l'idﬂrlﬂ lIf"l;ll"l'll:l.l"u-' Be,

(1) You will find various firms advertising such
goods in the pages of the Wireleas World.

(2) With suitable circuita and sufficient lowding
inductance, such o coupler might give good results.
You do not say what range of wavelengths you wial
to use. It ia usual to wind considerably more wire
on the coupler, and coupla less tightly than you
would have to. It 1a not necessary to uss such
heavy grugn wire,

(3} The former might be 8 inches in dismeter,
arcanged to alide right inside the primary.

D.E.O.N. (Peckham) asks if it is posnble o
calculate the wavelengih of a ecircuit knowing the
vadue of the fired inductance, and of the variable
capacily af ity marimum peint.  Also if there is any
Sormula faking into account the angles of the con.
denser pointer al other setlings.

~The firat part can be given fairly accurately,
only cting atray effects. such aa that due to
the inductancs of the leads.

Thewavelength(inmetrea) = 1585 & Liabre, € mids.
The variation with condenwser soiting depends, of
courss, on the conatruction of the condenser. For
semicirenlar vanes, to a firat approximation, the
capacity of the condenaer will be proportional to the
angle of the pointer.
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COMPANY REPORTS

THE
Marconi International Marine Communication

Company, Limited.

REPORT of the DIRECTORS and STATEMENT OF ACCOUNTS
for the Year ended 31st December, 1919,

The Directors submit herewith the Balance Sheet
and Profit and Loss Account for the year ended
dlat Decamber, 1919,

The Company's business continues to show
subatantial sxpansion.

The gross revenue for the year amounted to
£772,018 16s 1d., which I8 an increase over the
preceding year of £208,813 8e. 10d. This increase
w in part due to an advance in ship subsidies in
consequence of o large advance in salaries of
telegraphista during the period, and is counter-
balanced to a considerable extent by the increase
in expenditure.

In consequence of unfavourable rates of exchange
which obtained at the end of the year, considerable
suma of money have been allowed to remain
abroad on deposit or invested in Foreign Govern.
ment securities. A sum approximmting  £50,000
hisa besn debited to Profit and Loss Aceount,
culeulating the rate of exchange on the 318t Decemn-
ber, asa though the money had been brought home
at that date, and the loss incurred. The loss,
however, has not been actually incurred, and when
in the course of time exchanges improve, as no
doubt they will do, the suma written off will figure
in & future balance ehoot o a profit.

Notwithstanding this temporary depreciation and
the writing off n? some £20,000 representing de-
preciation in investmenta in Government secoritios
the profit for the year shows #n incroass over the
pmcadin]_gl YOar. .

The Directors have pleasure in recommending
the payment of a final dividend of 10 por cent.
for the year 1918, which with the intorim dividend
of 5 per cent. paid in January last will make
15 per cent. for tha year.

During the year under review 748 Debentures
of a par value of £14,960 were redecmod.

The total number of Public Telegraph Stations
owned and worked by the Company on the high
seas increassd from 2,549 ot the end of December,
1918, to 2,842 at the end of December, 1019. The

anisation of the Company, together with that
of ita Associated Companies, has continued to render
inestimable service in the saving of life and property.

The Amalgaomated Wireless [ Australasia | Limited,
in which this Company is interestad, has paid
Dividend of & per cent. in reapect of the year

“ending 30th June, 1910.

The Directors are to record that of the
600,000 new shares offered to shareholders, at par,
on the 10th May, 1819, 582,726 shares wore sub-

Sinea the last O General Meeting, THE
RIGHT HON. LORD HERSCHELL, G.C.V.0.,
has been appointed & Director of the Company.
In accordance with Article 87, that gentleman
rotiroa and, being eligible, offors himself for ro-
election.

The DHrectors retiring by rotation are 8ENA-
TORE GUGLIELMO MARCONI, MR. ALFONEO
MARCONI and CAPTAIN H. RIALL SANRKREY,
who, being eligible, offer themssalvea for re-election.

The Auditors, MESSRS. COOPER BROTHERS
& 0., aleo retire and offer themselves for re-
appointment.

By order of the Board,
H. W. CORBY,
Secrelary”

MARCONI HOUSE,
SETRAND, LONDON, W.C.2,
Ond Jups, 1920,
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COMPANY

REPORTS

THE

Marconi International Marine Communication
Company, Limited.

e e

The REPORT uf tin: TWENT[ETH GHD[NARY GENERAL MEETING.

The Twentieth Ordinary General Meeting of the Marco nilnternational Marine Communication

Company, Limited, was held at the Connaught Rooms, Great

Queen Street, Kingsway,

W.C.2, on Friday, the 18th day of Fune, 1920, at 12 o'clock meom, Mn. GobFrEy

C. Isaacs {Mgﬂdgxﬂg Director) presiding,

The CHA[HMAH sard :  Ladies and

Gentlemen, in view of the sad circumstances
of which you are no doubt aware, under
which Senatore Marconi has only just
returned to this country, he naturally prefers
that there being no official Chairman of
this Company I should preside at this meeting
to-day. I am sure that you will have the
same satisfaction that my colleagues and
I have in his being with us and in good
health.

The Report and Balance Sheet for the
past year are in your hands, and | propose, if
you do not object, to adopt the usual course
of taking them as read.

If you will be good enough to turn to the
Balance Sheet [ will deal with the figures
in so far as they appear to me to require
comment or explanation. (n the debit side
you will see that the authorised capital now
stands at £1,500,000, and that of this amount
1,192,726 shares have been issued and paid
up. The first mortgage debentures have been
reduced by purchase during the year by some
£14,000.

The general reserve account and reserve
for obsolescence of plant are unchanged.
[ would remind you that it is our habit to
write off every year a sufficient sum in the
form of depreciation of plant, apparatus,
furniture and stores, and the General Reserve
of £258.000 being in excess of the license
and rights and shares in Associated Companies,

which figures on the other side of the account
at 228,000, it is not deemed necessary to
further add at present at all events to the
reserve account,

The creditor balances happen to be h:gher
by some (87,000, but this arises in the
ordinary course of l'H.lbII'tE"hE

Cn the credit side of the account the only
figure perhaps that requires any explanation is
that of debtor balances, amounting 1t
£556,000, which is 2 very substantial increase
over the figure of the preceding year. This
is accounted for by the large sums which
were due to us at the end of the year from
the Ministry of Shipping, and have since

n paid.

Turning to the profit and loss account, the
salaries and directors' remunerations show an
increase over the preceding year of some
£14,000 ; this, in consequence, as regards
salaries, of the higher rates of pay which
obtain generally, and in some small part to
the increase in directors’ remuneration, which
was voted at the last General Meeting.

The'general charges, difference in exchange,
and depreciation of investments, show an
increase of some £49.000, which is accounted
for mainly by difference in exchange and
depreciation of investments at the end of
the year.

As stated in the Report, we have not
brought our money home from abroad, nor
have we sold our investments. In due course,
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therefore, we may hope that these monies
may return to us, if not in their entirety, at
least in some part.

The expenses of ship telegraph stations
shows an increase of some /130,000 over.the
preceding year. This is due almost entirely
to the increase in pay and conditions of
employment of the wireless operators. "This
figure, however, does not materially affect
our accounts for approximately the sum
representing the increase is counterbalanced
by the higher subsidies received from the
Shipping Companies, whose payments to us
vary according to the rate of pay to the
operators, [ will have more to say to you
upon this subject a little later.

Depreciation of plant and apparatus is
increased in consequence of the additional
wireless stations installed during the year.

Debenture interest is reduced in con-
sequence of the redemption of debentures.

The balance carried forward is £198,000,
which shows an increase of £12,000 over
the preceding year, notwithstanding the
substantial sums written off (let us hope only
temporarily) in respect of both difference in
exchange and depreciation of investments.

In the appropriation account £59,636 6s.
is absorbed by the interim dividend, which
was paid on the 15th January last. Subject
to your approval, we propose to pay a final
dividend of 10 per cent., which will require
a further sum of 1 IQ,ETE 12s., and we shall
carry forward, subject to excess profits duty,
for the years 1916-17-18-19, the sum of
£161,890 1s. 3d.

As you will have learned from the Report,
our business has continued to increase during
the past year, the number of ships installed
at the end of December being 2,842, as
compared to 2,549 at the end of 1918.

The t year has been a somewhat
difficult one, in consequence of the dismantling
of a great many ships, following the cessation
of war and a large number of vessels changing
hands and being dismantled for other reasons ;
but, on the whole, we have reason to be well
satisfied with the balance, showing what we
may regard as a very reasonable increase in

THE WIRELESS WORLD.

the total number in view of all the circum-
stances.

We have during 1919 benefitted by the
receipts obtained from ships® telegrams, but in
consequence of the disturbed conditions which
prevailed after the war and the limitation of
travelling facilities, the revenue from this
source had not reached normal conditions
Whilst dealing with this subject, I would
like to refer to what | think is general
misunderstanding on the part of the public
in respect of the tariffs obtaining for telegrams
addressed to ships at sea.

We are frequently told that our charges
are far too high. The cost per word for
sending a message from this country to a
ship at sea is 104d. ; this, of course, includes
the Post Office telegraph rate, the Post
Office coast station and the ship station. Of
this amount 63d. per word belongs to the
Post Office and 4d. per word to the ship
station. Of this 4d., 2d. goes to the ship-
owners and 2d. to our Company. I think
if it is appreciated that we receive 2d. per
word of the 104d. it will not be considered
in any way an excessive remuneration for
the work we do.

Iast year 1 told you that we thought it
was probable an additional source of revenue

to the Company would arise from the use on
b-:rard ships of what is known as the Direction
Finder. ‘This apparatus has been further
improved, and is now becoming a really
valuable device in assisting navigation, and
will, we are confident, become a serious
factor in the protection of life at sea. 1 am
glad to say it has now been installed upon a
number of ships, and we look forward to its
being largely employed.

You will, of course, be anxious to hear
something from me about the strike of Wire-
less ‘Telegraphists,

It would, however, I think, be well for
me to make quite clear to you in the first
instance what is the Company’s position as
regards the wireless operator, We contract
with the shipowner to put on board a wireless
apparatus, to maintain it and to operate it
The shipowner pays us a given sum per
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annum, which represents the loan of our
apparatus, its maintenance and operation, and
a sum which is supposed to represent the
average cost per annum of one or more
operators, as thl.'. case may be. The operator,
therefore, is in our employ and is paid by us,
but we are in turn reimbursed by the ship-
owner. ['he shipowner 15 not responsible
to us for any increased wage paid to the
operator, unless we first agree with the
shipowner in respect of such increase,

During the war we met the Association
of Wireless Telegraphists, which was then
an association of our own emplo and we
sympathetically considered their uest for
changed conditions of pay. Eventually
increases were accorded them which, includ-
ing war bonuses, amounted to 142 per cent.
upon pre-war rates for every man in his
first year of service ; in addition to these,
other improved l:-:mdltmns were conceded,
We were obliged, of course, to confer with
shipowners before these terms could be
accorded, and they were given fnally with
their consent and approval.

In September of last year the Association
intimated to us that they proposed to put
forward further demands. No mt:mannn,
however, of what they were was given to us
until December, but this we could not
officially recognise at the time, as we informed
them, in consequence of the Association
having entirely changed its artitude and scope,
necessitating our withdrawing our rﬂngnitiﬂn
pending their reply to certain questions of the
greatest importance which we had put to
them in a letter. Several months passed
before an answer to that letter was received,
On the 21st April we received a deputation
from the Seafarers’ Joint Council, to which
the Association of Wireless Telegraphists had
just become affiliated. The deputation was
comprised of men of experience and good
sense, and we had no difficulty in at once
agreeing with them to give recognition to
the Association of Wireless Telegraphists
under its new conditions, so long as the
abuses to which we had previously called
attention in our letter were not repeated, On

the 17th May a deputation waited upon us,
consisting of the Executive Committee of the
Association of Wireless Telegraphists, and
submitted to us the new terms which they
desired us to consider. We pointed out to
them that, having regard to the changed
conditions of the Association, they having
become a Trades Union, comprising all
wireless telegraphists, and not only those in
our employ, we did not think we were any
longer qualified to deal with the matter
ourselves and would probably find it necessary
to hand the matter over to the Engineering
and National Fmployers' Federation,. We
promised to consider the matter and give a
definite decision as quickly as we could. The.
deputation present informed us that they
thought it quite a proper course and one to
which they could see no objection what-
SOCVET,

On the 22nd May a further communication
was received from the Association of Wireless
Telegraphists, in which substantial additions
were made to their demands.

I immediately took steps to confer with
other interested parties to know whether they
approved the course I proposed to adopt, and,
as soon as | had their agreement, the matter
was handed over to the Federation, and the
Association of Wireless Telegraphists was
informed accordingly.

We requested the Federation to convene a
Conference of all concerned at the earliest
possible date. It is public knowledge that
ours is not the only wage question which is
being raised at the present moment, and the
Federation have their hands pretty full with
other conferences which have precedence,
They, however, agreed to allocate the first
free day they h.u:l namely, the 22nd June,
and this we acceplﬂi and notihcation was
given to the Association of Wireless Tele-
graphists, with a request that they should
advise whether that date would be con-
venient to them,

Immediately after receiving the notification
of the date of the Conference a meeting was
convened, and a strike decided upon,

It is an extraordinary fact that unnl we
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were officially advised that the strike had
commenced we had no notification whatsoever
from the Association of Wireless Telegraphists
that they were about to call a strike. It is
true that their letter of the 22nd May
informed us that a genuine effort must be
made on both sides to arrive at an agreement
or they would not wait longer than the 15th
June for the putting into operation of the
scale of wages and allowances which they
claimed. 1 think a genuine effort at least
was made on our side by the convening of the
conference for the earliest date which was
available,

The demands which are now made would,
if acceded to by the Company, represent an
annual payment of approximately £500,000
sterling. One has but to look at the Company’s
published accounts to realise that, however
well disposed one might be, it would be
impossible for us to concede the demands
made, without the approval and authority of
the shipowners.

A matter of this vast importance can, of
course, only be dealt with at a conference, in
which everybody concerned takes part. 1
think we may rcasonably assume that, if this
conference takes place, what is fair and
equitable will be conceded by all i but so
long as the men are on strike. committing
breaches of agreements with us and threaten-
ing to hold up the whole of the mercantle
shipping of the country, no conference is
possible. In fact, there would be no operators

THE WIRELESS WORLID.

members of the Association in our employ, for
each of them would have committed a breach
of his agreement and that agreement would be
at an end ; there would, therefore, be nobody
with whom to confer. [f this state of things
arose, our whole system would be changed,
and, instead of giving permanent employ-
ment and remuneration with regular incre-
ments, seniority acquired by length of service,
sick pay, leave pay, superannuation benefits,
and prospects of advancement, to other
branches of the Company's service, we should
have recourse to casual employment beginning
and ending with each voyage at a fixed rate
of pay and without any of the advantages
accruing under the present system of con-
tinuous service. [t is to be hoped, however,
that wiser counsels will prevail,

I am pleased to be able to inform you that
the Right Hon. Lord Herschell, G.C.V.O.,
accepted an invitation to join the Board of
the Company in October last. It now only
remains for me to move the Resolution :—

“ That the Report of the Directors
submitted, topether with the annexed state-
ment of the Company’s Accounts at 3lst
December, 1919, duly audired, be received,
approved and adopted.”

Captain H. Riarr Sawnkey, C.B, R.E.:
l.adies and Gentlemen—I have much pleasure
in seconding the Resolution,

The Resolution was then put and carried

unanimously.
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