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This invention relates to the transmission

and reception of electromagnetic waves, and
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the antennsz and other apparatus used
therefor. ..

The antennz which have heretofore been
used in wireless intelligence transmission
were always built in such a manner that the
radiation issuing therefrom was not uni-
formly strong in all directions. In the ordi-
nary vertical antenna which is excited at its
fundamental wave, maximum radiation oc-
curs in the equatorial plane, and. no ra-
diation occurs in the direction of the an-
tenna itself. For the purposes of space radi-
ation, i. e., radiation adapted to send rela-
tively large volumes of energy into the higher
strata of the atmosphere, the present inven-
tion consists in that the electromagnetic
waves ave radiated as far as feasible in a uni-
form way in several, or many, or all direc-
iions, so that the energy is propagated from
the transmitter in a diffuse manner, while
the receiver is so designed that it is capable
of picking up waves as completely as pos-
sible even tho coming from different direc-
tions. The invention is especially, but not
exclusively, applicable to long distance trans-
mission at short wave lengths.

One antenna arrangement in which the
basic idea of the invention may be carried
into practice is an arrangement in which a
series of linear oscillators is disposed with
varying altitude and azimuthal angles. For
instance,
could have all of the individual antennz or

aerial elements extend in the directions of -

the radii of a sphere. There may be a rela-
tively great number of rod shaped antenn
excited centrally, and disposed in different
divections in such a fashion that half their
length in radial direction starts from a cen-
tor. One characteristic feature of such an
antenna system is that in any one plane there
is a row of antennee disposed in star-fashion.
In many cases, such an antenna arrangement
in a single plane or in part of one, may be
cufficient, This plane may be horizontal, or
tilted, and the angle of inclination of the
plane with reference to the horizontal, and
the direction line of the normal to the inter-

in the ultimate, the arrangement .
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the antenna plane and the horizon-

1e ¢ by the relation of the
transmission ~and - receiving “points.’

course, the more general case is where a great

section of
tal plane-are governed

number of such star-shaped or compass-like

anitenna ~ systems - intersecting in several
planes are used. - - R

-~ The arrangement indicated has the advan-
tage that the radiation from the transmitter
does not propagate in one direction. The
waves propagating from the transmitter to
the receiver station consisting of oscillations
polarized in' various planes.  As a conse-

“queilce, fAuctuations in intensity at the recelv-

ing station which depend upon the optical
conditions of the atmospheric strata are di-
minished. At the receiving end it is a good
plan to use a corresponding antenna system
in which all of the antenuse are connected to

'a commoi receiver-in order that the energy

of the incoming oscillations from various di-
rections may be supplied to the Teceiver.
The component antennse at the transmis-
sion end may be excited simultaneously, or
olse s somewhat similar effect may be ob-
tained by using a vibrating ray produced by
excitation of the individual antenns con-
secutively at very short intervals.

The specification 1s accompanied by illus-

~trative drawings.

Tigure 1 is a single ungrounded oscillator;

Figuare 2 shows a group of such oscillators
arranged star fashion in a single plane;
I&‘igure 3 is a single grounded oscillator;
and - :
Figure 4 shows a plurality of grounded
oscillators.

The antenna system comprises a plurality
of linear oscillators. The ungrounded and .
grounded types are illustrated by Figures 1
and 8 respectively. ‘

" Figure 2 shows how a plurality of oseil-
lators such as have been indicated in Figure
1 may be arranged at various angles in a
single plane, the angle of elevation of which
is «. As was before explained, a plurality
of such star shaped systems may be employed
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the planes of which have: differing angles -

of elevation. : . ‘
In Figure 4 a number of grounded linear -
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oscillators are indicated, these being located
in a plane having an angle of elevation .
A number of such sets of oscillators may be
used in planes having differing angles of
elevation, and if these are arranged to inter-
sect at the coupling coil the linear oscillators
will in effect form the radii of a portion of a
sphere, as is indicated by the dotted lines in
Figure 4. Of course, if a similar arrange-
ment is employed for the ungrounded oscil-
lators indicated in Figures 1 and 2 the out-
line will more nearly approximate a complete
sphere.

I claim: ‘

1. An antenna system for transmitting
electromagnetic waves comprising a number
of antenn® positioned in the directions of
the radii of a sphere, groups of the antennse
being connected together, a reactance at the
intersection of the radii of the sphere for
coupling the groups together, a transmitter,
and means coupling the transmitter to the
different component antennse through said
reactance at the intersection of the radii of
the sphere.

2. An antenna system for transmitting
electromagnetic waves comprising a number
of antenns positioned in the directions of the
radii of a sphere, so that in each of a plurality
of planes through the center of the sphere
there are a plurality of linear oscillators ar-
ranged in the directions of the radii of a cip-
cle, a reactance connected to the antennss at
their intersection and means for supplying

5 high frequency energy to the reactance.
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