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Fig. 4.

was not, however, as simple and prac-
ticable as the Marconi bent antennae.

In 1907, E. Bellini and A. Tosi
obtained a patent for a very practical
system of directive radiotelegraphy
employing nearly closed loops. The
aerial system was suspended from a
suitable mast, and consisted of tww
wires, the upper ends being insuiated
and the lower ends connected to the
transmitting or receiving instriuments.
The wires were stretched out to form
a triangular loop. It is now well
known that an oscillating circuit thus
formed is capable of maximum radia-
tion or reception of electro-magnetic
waves when their direction of propa-
gation lies in the plane of the loop,
and minimum when at right angles
to the plane. The radiation or recep-
tion qualities for other directions is
shown in the figure-of-eight polar
diagram L. Fig 1.

As the inventors point out in Com-
monwealth Patent Specification No.
10060/07 of the invention, loops of
this nature would satisfy! the require-
ments of fixed stations, but obviously
if transmission or reception is required
to be effected in all directions either
the aerial loops must be constructed
to rotate or a large number of them
provided at each station. Both these
methods are impracticable or incon-
venient. The above Commonwealth
Patent Specification of the invention
of Bellini and Tosi describes a method
of achieving this by employing two
triangular loops fixed at right angles
to each other as shown in Fig. 2. The
bases of the two loops are connected
each through a winding marked fild
coil a and b.

‘When the loops are influenced by
electromagnetic waves radiated from
a transmitting station oscillating cur-
rents will flow in each and through
the respective field windings the in-.
tensity of each current depending up-
on the angle between the direction of
the transmitting station and the plane
of the loop. Each current flow will
give rise to a magnetic field in the
space limited by the field coils and
produce a resultant field the direction
of which will depend on the phasing
and intensity of the two currents and
consequently on the direction of the
transmitting station.

For the purpose of ascertaining
the direction of the resultant field
a third winding termed a search coil
is placed inside the field windings and
pivoted to rotate as shown in Fig.
3. The search coil may be connected
to a detector of electromagnetic waves,
and if rotated continuously during
the time the aerial loops are in-
fluenced by a transmitting station,
two points 180 degrees apart ecan
be found where signals will be re-
ceived with maximum intensity, and
another two similarly separated, but
at right angles to the former where
signals cannot be heard.

Directional transmission may also
be carried out with such an arrange-
ment by energising the search coil,
the direction of transmission being
varied at will by rotating the coil.

The foregoing is the basic feature
embodied in the greater number of
modern Wireless Direction Finders
at present in use. Other methods in-
volving the use of one or more rotat-
ing aerial loops supported on suitable
frames also find application in par-
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ticular circumstances, but the sphere
of usefulness is limited by the space
required, and time occupied in rotat-
ing the loops when rapid readings are
required.

In 1908 Bellini and Tosi applied
for and were granted a patent in
Australia, No. 13912/09 for an im-
portant improvement in their system
whereby transmission or reception can
be -earried out solely in one direction,
Hitherto, waves could be transmitted
in any desired direction, but radia-
tion also took place in the diametri-
cally opposite direction, figure-of-
eight polar diagram L, Fig. 1. Sim-
ilarly it was possible to determine the
line along which the waves arrived
at the receiving station, but not
possible to ascertain the direction
along that line of the transmitting
station. By combining a uniformly
radiating aerial system such as a
vertical wire with the system of loop
aerials shown in Fig. 2, they showed
how signals may be transmitted to or
received from any one point along
a line passing through the vertical
axig of the aerial system. The uni-
form transinitting and reeceiving
qualities ‘of a vertical aerial are
shown by the circular polar curve,
V Fig. 1, and those of the loop aerials
by the figure-of-eight.

The vertical or uniformily radiat-
ing or receiving aerial is combined
with the loop aerials so as to be’
substantially in their symmetrical axic
and magnetically coupled to the re-
ceiving system S, SI, R, as shown in
Fig. 4, which is reproduced from the
patent specification. When electro-
magnetic waves act on this arrange-
ment oscillating currents “are pro-
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Technical Terms

Aerial—A system of conductors
insulated from and suspended above
the ground, designed to radiate or ab-
sorb energy in the form of ether
waves.

Alternating Current—An electri-
cal current flowing in a conductor,
which reverses its direction periodi-
cally with time, the ‘‘periodic time’’
being the interval between two succes-
sive maxima of current in. the same
direction. A 50-cycle alternating
current is therefore one which com-
pletely reverses its direction of flow
50 times per second.

Ammeter—An instrument used for
measuring the current flowing
through a given circuit. An ammeter
should always be connected in series
in the circuit.

Ammeter, Hot Wire~—A meter de-
pendent for its indications upon the
change of dimensions of an element
which is heated by a current through
it. In most cases the expansion of
the wire is measured by the alteration
in the amount of sag. This type of
hot wire ammeter is extensively used
in radio transmission work.

Ampere—The standard electrical
unit of current, and is that current
which flows through the circuit of
one Ohm at a pressure of one Volt.

Amplifier—An  instrument de-
signed for the amplification of radio
or audio frequency oscillations.
valve amplifier for radio frequency
amplification air core transformers
are commonly used as the inter-valve
connections, whilst for audio fre-
queney iron core transformers ‘are
commonly used. -

Amplitude—The maximum value
of current or voltage attained during
any half period of an alternating cur-
rent or voltage is called the amplitude
during that half period.:

Antenna.—See Aerial.

Atmospherics—Natural electrical

discharges oeccurring in the ether,

which produce disturbances in receiv-
ing circuits.
“X’s,” ‘‘strays’ or ‘‘parasitic-sig-
nals,”” and sometimes ‘‘static.’’. These
discharges are propagated’ through
the same medium as radio ether waves

and are therefore readily picked up

In a -

They are also known as:

Used in Wireless

by receivers. At times they are very
troublesome, and it is comparatively
difficult to tune them out, inasmuch
as they have no definite wave length.

Audio  Frequencies—Frequencies
corresponding to vibrations which are
normally audible to the human ear.
These are assumed to lie below 10,000
cycles per second.

Broadcasting—The radiation of
ether waves in all directions used for
the purpose of conveying intelligence
either by radio telegraphy or tele-
phony from a given central point for
the benefit of a large number of re-
ceiving stations located within range.

Capacity.—That property of a ma-
terial system by virtue of which it
is capable of storing energy in elec-
tro-static form. Capacity is measured
by ratio of the quantity of electricity
stored to the potential difference at
which it is stored. Capacity, as well
as Inductance, is a factor which de-
termines the time period and wave-
length of a eircuit. The unit of ca-
pacity is the Farad, but this is too
large for practical purposes, thus a
sub-unit, the Micro-farad, is used,
which is one millionth part of a
Farad.

Cascade Amplification—A method
of amplification of radio signals em-
ploying several valves joined in cas-
cade or series,

Choke Coil—A coil possessing
great self-induetion, which introduces
a choking action in an alternating
current circuit.

Circuit—A path in which an elec-

“trie current flows from the source and
- returns to it: A circuit may be either

open, closed. or. oscillating.
Coupling.—The action between two
circuits enabling energy to be trans-
ferred from one to the other. The
connection may be by magnetic link-
age, electro-static linkage, direct con-
nection, or any combination of these.
Condenséer—A  material system
possessing electro-statie capaeity. Two
conducting surfaces separated by a
dielectrie. :Condensers are used in
radio work - for = storing electrical
energy, and for bringing circuits into
a condition of resonance or tuning
‘chemv '

‘tion of which is the aerial.

Counterpoise—A system of electri-
cal conductors forming one portion of
a radiating oscillator, the other por-
Tt consists
of one or more wires suspended on
insulators immediately above the
earth and usually directly beneath
the aerial.

Continuous Waves.—The term ap-
plied to undamped waves radiated
from an aerial system in which oseil-
lations are sustained. The continu-
ous waves make possible signalling
over longer distances than can be
covered by the older form of discon-
tinuous or highly damped waves.

Crystal  Detector—A  detector
which uses the rectifving properties
of the contact between a crystal and
a metal surface or between two
crystals. '

Detector —A  deviece which  trans-
lates the high frequency energy into
an intermittent direct current suit-
able for operation of a telephone re-
ceiver or indicator.

Direct Current.—An electric cur-
rent flowing continuously in one
direction.  Direet current always
flows from the positive source to the
negative return in a two-wire circuit,
and therefore has a readily determin-
able 'polarity. Alternating current
which is periodically reversing its
polarity while flowing through a cir-
cuit has no apparent polarity.

Earth—The connection to  the
earth which in most systems forms
the lower extremity of the aerial sys-
tem. Tt usually consists of a system
of metal plates or wires or combina-
tion of both metallically connected
together and mor€ or less deeply
buried in the ground.

Electron. ~The natural unit of
negative electricity. An atom eom-
bined with an electron is a negative
ion, whilst an atom minus an electron
is a positive ion.

Electro-Motive Force—The force
which tends to displace electricity,
and is equal to the difference of po-
tential between the points considered.
The 'unit of Electro-Motive Force i8

the Volt.
(Lo be Continued.) 5
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WHAT IS THE CHARGING
CURRENT?

We say that the battery sends a
“‘charging current’’ around its eir-
cuit and ‘‘charges the condenser’”
until it has the same electromotive
force. When the battery is first con-
nected to the eondenser there is lots
of space in the waiting rooms, S0
there is a great rush or surge of elee-
trons into one plate and away from
the other.

Just at this instant the charging
current 1is large, but it decreases
rapidly, for the moment the electrons
start to pile up on one plate of the
condenser and to leave the other, an
electromotive force builds up on the
condenser. This electromotive foree.
of course, opposes that of the battery.
so that the net electromotive force
acting to move electrons round the
eircuit is no longer that of the bat-
tery, but is the difference between the

Recciving  Purposes  Only.—One
wire of sufficient length, say, 100ft. or
over, acecording to wave length to be
received, of 3/20 copper is all that
is needed for reception.

Height—The higher the wire is
suspended from earth and surround-
ing objects the better it will function.

Insulation.—This should be care-
fully attended to, as if any leakage
to earth or objects connected to earth
oceur, naturally a  considerable
amount of the signal current shall
leak down these instead of passing
through the instruments to earth as
desired.

eleetromotive force of the battery and
that of the condenser.

WHY THE CURRENT STOPS.

And so, with each added electron,
the electromotive force of the con-
denser increases until finally it is just
equal to that of the battery, and there
is no net electromotive force to act.

‘What would happen if we should
then disconnect the battery? The con-
denser would be left with its extra
electrons in the negative plate and
with its positive plate lacking the
same number of electrons. That is
the condenser would be left charged
and its electromotive force would be
of the same number of volts as the
battery. :

THE ELECTRONS RUSH HOME.

Now suppose we connect a short
wire between the plates of the con-
denser, as in Figure 2. The electrons
rush home from the negative to the
positive plate. As fast as they get

===

Erecting an Aerial

Points of Suspension of Aerial—
These points may be either of the
following: Masts, buildings, trees,
chimney stacks, or any other isolated
structure. Where trees and build-
ings are used the aerial must be
swung clear of these by at least ten
feet.

Masts.—These may be of steel, iron,
galvanized iron piping. The general
type of amateur mast is a sectional
wooden type.

Mast Erection (Wood) —It is ad-
visable to have the first section of

home the clectromotive forece de-
creases. When they arve all back the
electromotive force has been reduced
to zero.

Sometimes we say that ‘‘the con-
denser discharges.”” The ‘‘discharge
current’’ starts with a rush the mo-
ment the connecting path is offered
between the two plates. The electro-
motive forece of the condenser falls,
the discharge current grows smaller
and in a very short time the con-
denser is completely discharged.

That’s what happens when there is
a short conducting path for the dis-
charge current. If that were all that
could happen I doubt if there would
be any radio communication to-day.
but if we connect a coil of wire be-
tween two plates of a charged con-
denser, as in Kigure 3, then some-
thing of great interest happens. Tc
understand you must know some-
thing more about electron streamns in
coils.

fairly heavy timber, say 6” by 6” and
of oregon, the second section 4” by
4” and the third 3” by 38”. The
length of each section should be
about 30 feet. Fach lap being 6 feet
and the ground pole 3 feet in the
ground, this would make a height of
27, 24, 24 = 75 feet. Fach lap
should have two iron bands shaped so
as to accommodate the two different
sizes of the poles; these bands should
be split so as to take up any slack
in the band by tightening up nuts.
Band should be 3”7 wide and 2 thick,
with a lug on each face for the four
stay wires.

long wen
lator; H.T. Battery;
PRICE, £16;

Our new price list will be available in the course of a few days.

WIRELESS RECEIVING SETS

We are Manufacturers and: Importers of Wireless Apparatus and parts, and are in a position to quote the keenest

Prices for Radio Apparatus.

One Valve Sct, Panel-mounted Cabinet Set, on polished Bakelite panel (12 in. x 11 in.), in Maple Cabinet;
Triple Honeyecomb Coil Tuning Unit, with two (2) Variable Condensers;
iolengths: Rheostat and necessary fittings and binding posts;
Aerial Wire;

WITH VERNIER ADJUSTMENTS FOR TELEPHONY, £17;

Insulators, ete.

PRICES ON APPLICATION,

THE COLVILLE MOORE WIRELESS SUPPLIES

10 ROWE STREET, SYDNEY.

Series Purullel Switeh for short or
Valve and Holder;

OTHER RECEIVING SETS,

Favour us with your request for one.

Phonas; Aecumu-

No Charge.

Mention “Radie’” when communicating with- advertisers.
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Weather Reports by Radio

- Service for Resideﬁts Outback

nished by the State Weather

3ureau, will now be read:—

““A tropical disturbance is de-
veloping mnear Norfolk Island,
and this, in conjunetion with the
high pressure influence, is likely
to cause coastal rain during the
next few days. The weather in-
land is fine, but a disturbance is
approaching from the west, and
cood falls may be expected over
the drought-stricken parts of the
west and north-west during the
next 48 hours. Disturbed seas
will follow along the coast north
of Sydney.”’

In a short time, perhaps, within the
next six months, thousands of howes
throughout Australia will be cheered
or depressed, as the case may be, by
the tidings conveyed to them by me-
dium of their ‘‘listening in’" sets
when the Weather Bureau transmits
its nightly forecast.

Anyone with experience of coun-
try life in Australia knows that no
information is more eagerly sought
after by country dwellers than the
weathier reports and forecasts, which
under the present haphazard system
of mail services reach them only a
conple of times a week. Watch any
farmer when he opens the newspaper,
and it is any odds that his first glance
will he at the weather forecast, which
from an experience of what is most
sought after, the - country edclitor
inserts in a most conspicuous place
in the paper. Very frequently it
happens that the information con-
tained in that forecast is directly of
considerable momnetary value to the
primary producer, and, indirectly, to
the whole State. The farmers’ great-
est concern is not the operations of

THE daily weather report, as fur-

Wages Ioards and the decisions of
Avbitration Judges, but what the
weather holds in store for them.
When they are able to ascertain this
fairly accurately, and at frequent
specified intervals they 'are able to
make plans accordingly. The sow-
ing and harvesting of crops, shipping
of produce, and nmmnerous other pre-
parations which only the farmer hin-
self knows of are either solely or par-
tinlly  dependent on the weather.
Mavy a time on the coastal rivers a
shipment of maize or other grain has
been: left uncovered on the river bank
overnight, awaiting the coming of the
steamer the following morning. Dur-
ing the night rain has set in unexpeet-
edly, and all hands had to tumble out
of bed and put tarpaulins over the
stack to prevent it geting spoiled. Very
frequently it happens that mueh da-
age is done before protection can be
afforded. In addition, a heavy fall
of rain during the night has fre-
quently caused rivers to rise suddenly,
and produce left on the banks to be
washed away. Similarly, too, valu-
able crops of hay have been damaged
by a sudden fall of rain during the
night. If the farmer had been ap-
prised the previous day that rain was
imminent he could have stacked the
hay or carted it into his barn, and
so saved the produce of perhaps many
nionths’ of labour and anxiety.

On still other oecasions, mobs of
cattle have been driven miles into
other distriets for fodder, and a day
or two after the drought has broken.
Here, too, the knowledge that rain

‘was at hand would have saved the

settlers considerable trouble and ex-
pense.

In short, radio telephony will prove
an even greater boon to country resi-
dents than the ordinary telephone
service does to the business com-
munity of the big cities. City dwel-
Jers are wont to wax sarcastic at the
expense of the ‘‘weather man’’ when
his forecast of a fine day induces them
to undertake their usual Sunday out-
ing minus coals and umbrellas, and
they receive a thorough soaking for
their pains. How much more im-
portant is it for primary producers
to be furnished with the information
which is vital to their existence.

At leng last it appears ag if the
man on the land ‘is coming into his
own, The material effeet which is
certain to Tollow the inaugnration of
a wireiess telephone service to eoun-
iry disiviers will be greater than can
be foreseen at the present timie. Al-
though it will eclipse all other meth-
ods of communieation in convenience
and speed, radio telephony will be
an adjunect to, rather than an antago-
nist of any one of them. The farmer
will still look for his weckly or bi-
weekly mnewspaper to keep him in
touch with general happenings, aud
the telephone—where it exists—will
still be utilised to ring up the neigh-
bouring town for supplies of goods.
But when night closes down and all
the world seems to be at rest—as it
does seem to be in the country—the
farmer will pick up his receivers or
adjust his ““lond speaker’ and the
whole family will listen to the wmystic
voices coming from far-off Sydney or
one of the other capital cities. Tt is
in this way that radio will link up
the cities with the ‘‘great outback.””
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