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This invention relates to aerial systems
tor use in wireless telegraphy and telephony,
and more particularly to aerial systems com-
prising a number of aerials arranged in a
plane and adapted to radiate most strongly
10 a direction at right angles to that plane.

The object 1s usually to produce by such
aerial systems a substantially plane current
sheet which will radiate a substantially plane
electromagnetic wave. - '

The directional properties of such an aerial

@R

system, as expressed by its polar curve of

radiation, are a known function of its dimen-
sions relative to the wave length. -

1T the aerials comprised in such a system
are supplied with currents in phase with
one another, and of substantially the same
strength, the pilar curve of radiation of the
whole system comprises a main beam and
20 a number of small loops. For example, in
the case of an aerial system comprising a
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number of vertical aerials, spaced apart at
less than half a wave length in a plane and

ted with equal currents all in phase, then if
20 the width of the whole aerial system be =
wave lengths, the horizontal polar curve of
radiation will have n~1 loops on either side
of the main beam between the direction of
maximum radiation and a line at right angles
30 thereto.
loops bear constant ratios to the maximum
intensity of the main beam, viz:
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‘beginning with the side loops nearest to said
main beam. ,
According to this invention an aerial sys-
- 40 tem of the type described is constructed of
a number of coplanar aerials which are
spaced apart at equal distances and fed with
currents of strength decreasing from the cen-
tre outwards; or the aerials may be spaced
45 apart by distances increasing from the centre

The maximum Intensities of these

‘while- R o R
Figures 2 and 3 shows modifications of the
arrangement of Figure 1. S
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of the 'SFStem OﬁtWa-I‘dS:. .&Il'd. ted With’ éfmal -
currents ; or a combination of these two meth-

ods may be employed, i. e. the spacing of
the aerials may be increased from the centre
outwards, and the strength of the currents

decreased from the centre outwards. _
We have found that with such an arrange-

~ment the strength of the side loops of the
polar curve of radiation can be greatly di-

mmished. L |

In one form of construction an aerial sys-
tem comprises a number of coplanar aerials
equally spaced from one. another, at less than
half a wave length, and supplied with cur-

~rents whose strengths diminish uniformly

from the centre aerial to zero at the end

aerials. With such a construction we have

found the number of the loops on elther side

of the main beam to be reduced to.

n

(where the aerial system is 7n wave lengths
wide) and their maximum intensities to be
reduced to~ o

- \8«) \bx) \7x) =~

that o.fthe ‘main beam. _ o
A-more complete understanding of the in- (75

vention will be had from the specification
when read with the drawing in which;

. Figure 1 shows an aerial system arranged

in- accordance with the present invention,

_Referring in particular to the drawing
throughout which like reference numerals in-

dicate like parts, Figure 1 shows an arrange- «
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ment 1n which a,-__.pllirality of aerials, 1, 2, 3, 4,

5, 6,7, and 8, spaced apart equal distancesin
a plane, are energized by feeders 11, 12, 13,
14,15, 16, 17 and 18 respectively. The feed-
ers each terminate in an inductance coupled, *
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as shown, to an inductarice in the respectwe
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1. In this modification, however,
plitude of the currents in all of the aerials is

aerial on the one hand and in a source of en-
ergy 19 on the other hand.

Means is provided between the source and
each feeder for progressively decreasing the
current effective in the several aerials from
the center aerials outwards 1n both directions.
This has been indicated in the drawings by
using heavy lines to show the center pair of
aerlals and by decreasing the weight of the
lines in the aerials from the center pair of
aerials outwards in both directions. The

specific form, which the amplitude reducing -

means may take, 1s 1mma,ter1f1,1 and, since 1t

forms no part of the present invention, has

not been included separately but 1S mcluded
with the showing of the source. . All that 1s
required is that the an aplitude of currents fed

to aerial 1 1s less, as indieated at I, than the

amplitude ot the currﬂnt fed to aerial 2, which

is, as indicated at 1, in turn less than the cur- |

rent ted to aerial 3 etc.- In a stmilar man-

ner the amplitude of the current in aerials 5,

6,7, and 8 decreases pmﬂresswely from b to 8.
FIUTLI'GS 2 shows a modification in which

the aeuals 1 to 8 inclusive are spaced apart
unequal dlstances, the distances between aeri-
als increasing from the center of the system
outwards in both directions. The aerials are

fed by feeders 11 to 18 inclusive as 1n Figure

the am-

maintained the same. Accordingly the am-
plitude determining means used with the
modification of Fi; igure. 1 is unnecessary.
The fact that the amplitude of the current in
all of the aerials is the same has been denoted
by showing all of the aerials with the same
welght lines. The current from the source
may 7 be fed directly to the different aerials in
phase.

In Figure 3 1s shown an aerial system in
which 1s mcorporated the energy concentrat-
g features of the modifications shown in

I‘1gures 1 and 2. 1In this system the spacing

of the aerials 1 to 8 1ncluswe increases from
aerials 4 and 5 outwards in both directions
and the strength of the currents in the aerials

~ decreases as indicated by I, I’, I2, etc., and by
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the relative thickness of the a,erlals n the

system from aerials 4 and 5 outwards in both
directions.

Tt has been found that by prowdmg an ae-

rial system arranged as illustrated hereinbe-

fore, a concentrated center beam of energy
will be radiated 1n a direction normal to a

plane through the several aerials when the
aerials are excited in phase, while radiations

in directions other than that taken by the

main beam will be greatly diminished.

Havmcr descubed our mventmn what we

claim 1s:

1. An aerial system of the kind comprising
a number of coplanar aerials fed with cur-
rents in phase with one another, means for

1,908,595

settmg up in said aerials currents which di-
minish in strength from the centre aerial
outwards, said aerials being spaced apart by
distances increasing f]‘.OIIl the centre out-
wards.

2. An aerial system as claimed in claim 1,
in which the currents diminish unitormly.

3. An aerial system as claimed in claim 1
in which the spacing distances between the
aerials increase umformly, substantj.ally as
herein described. | .

4. An aerial system comprising a plurality

_ of aerials located in a plane and spaced apart
by distances increasing from the center out-

Ward in both d1reet10ns and means for ener-
oizing said aerials, in phase whereby said

-system will rudmte a-sharp beam of energy.

CHARLES SAMUEL X I‘RANKLIN
ER\TJLST GRELEN. -
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