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8 Claims

" My invention relates to radio beacons for send-
ing out a ldayer or layers of ultra-short waves
for indicating  to ships or alrcraft the location
of the beacon.

The object of my 1nvent10n is the provision of
2 speciaily designed anfenn=z array or assembly
producing a rotating field such that the intensity
of radiation is the same in all directions, per-
pendicular to the axis of the array in a limited
layer. The beacon comprises a plurality of =
groups of antenneeso arranged that each antenna

of one group is spaced — from ‘one of the next

gloup, whﬂe those of the same group. are spaced
half a wave length apart. In order to simplify
the discussion, the explanation which follows is
confined-to two groups of anténnss, but it is to
be understood that the application may be ex-
tended without restriction to n groups. -

The antenns are so connected o a source of
oscillating current that the currents in one group
of antennz are equal and in phase. The .cur-
rents in the other group are also equal and. in
phase. The currents..in one. group .of -antenns
have the same amplitude as the currents in the
other group and are in quadrature with them as
to :phase.

- Various Leatures of my 1nvent10n W111 be noted
from the description to follow.

My invention is illustrated in the accomoany-
ing drawing which shows the essential features:

Fig. 1 shows an arrgy of antennz. -

Fig. 2 shows the plan of antenna radiation.

Fig. 3 is a horizontal projection of Fig. 1, -

Fig. 4 shows the connections. to the antenne
and the compsnisation device.

Fig. 1 shows an array or grouping. of antennz.

Axes 0,2, U, 2 are rectangular A transmission
line placed along oz feeds the antennae 1, 2,3, 4,
ete. paraliel to ox, and antenne @, b, ¢, 4 parallel
to oy. The antennz z parallel to oz are spaced

“half 2 wave length. The anfenna® ¥ parallel to oy

are spaced half a wave length and separated by a
quarter of a wave lencth from the antenna paral-
iel to oz. .

The currenis-in the antennze T are equal and
in phase. -The currents in the antenns ¥ are also
equal and in phase. The currents in the anten-
nz ¥ have the same amplitude as the currents in

he antennaz T and are in quadrature with them,
a5 will be-explained later.

The array of antennz z only transmit in the
vicinity -of -the horizontal plane. In this plane

5 and at a point M located at a large distance away

(CL 250—11)

(see Fig. 2) the field is proportlonal to the sin 0
I shall renvesent it by

sing sin wt.

In the same way the arlay ‘of ‘antenne y only
transmit in the neighborhood’ of the ‘horizontal
plane and, -
ture, I can 1epresent the ﬁeld at the point M by .

- ) cos 6. cos wt ] ) ..
The resulting ﬁeld at the ‘poing- M s - L
sin ¢ sm wL—Lcos 6 cos wt__cos (wt 0)

in the horizontal plane along a circumference
whose center is the antenna array the amplitude
of the field is constant. The fleld turns arcund
the "antenna array. - "The intensity of radlatlon
is the samé in all horizontal directions.

The horizontal layer of ultra-short waves is
obtained which becomes more highly focused as
the number of antenna is increased. By means

80

since the antennz ¥ are in quadra- -
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of a two-phase system of antennez I have thus .

developed :a - rotating field: The saime result
could be’ obtained in ‘a more gen ral manner
with a poly-phase system ‘ ‘ :

- Fig. 3 represents the horizontal projéction of

the antenna group. The supply line consists

of a double transmission line made up of four
stralght conductors AB, CD a portmn of whxch
is represented in the figure.- :

The conductors AB feed the’ antennae 1, 2,73,
4, ete.. It is seen that antenng of the-same pe-
rlodmty (1, 3, 5===)"are placed in’a similar man-
nei'. “With the set-up indicated in the figure, it is
seen ‘that two antennaz of dfferent perlodlcuy, al-
though they are separated by a piece of line at
AB' of length! equal to. an odd number of half
wave lengths, are traversed by currents .in the
same sense. ' 'Thus, the parallel antenng’ 1, 2, 3,

4, ete. are separated by half a Wave—length and»

are traversed by currents in phase.
The conductors CD feed the antenn® «, ‘b, ¢,
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d in an analogous manner; these antennz are

separated by half a wave-length and are trav—
ersed by currents in phase.

- The two lines AB and CD are joined ‘to the
source of oscillations in such a' way that the
“eurrents ‘in. the antenna -z -and the antennz v
shall be of .equal amplltude and in quadrature
as to phase. Fig.- 4 represents schematically a
part of the antenna groups. : If ‘the’ junétion: ot
lines AB and CD were made without-certain pre-
cautions, the currents in the antennz x and in
the -antennz y would’ have suitable phases, but
their amplitudes would be quite different. - For ex-
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a,mplé,; suppose that the juncfion is made at N,
at a distance of half a wave-length from the an-

tenna 1 and at a distance of three-quarters of a =

wave length from the antenna a.

Let T be the radiation resistance of each an-
tenna, n be the number of antenna of each se-
ries (x or ¥),:and Z is the characteristic 1m-
pedance of each line (AB or CD). = At N the
line AB is equivalent to a resistance

T

n R
and the line CD is equivalent to a resistance
Z“’I
n

In order that these resistances shall be equal it
is necessary that Z equal

In practice .
T

n

would be small, of the order of a few ohms, and

it would be impossible to make g line with straight
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coniductors having an impedance Z equal to 2

few olimis. ‘This differenice is overcome by means

of the arrangement represented by the lower part

of Fig. 4. Rectangle NPQ comprises a portion of

the line with concentric conductors whose char-

acteristi¢ impedance can be easily made equal to
Cop

n

‘Under thése conditions the impedances looking
into these two lines at the junction point Q are
equal, that is, each has an impedance equal to

T c - -

n

Moreover, the lengths: NPQ and NQ differ by
a multiple of half a wave length and the feeding
of the antenna group is correct. Other equiva,~
lent compensation. dev1ces could be utlhzed
desired.

The. axis of symmetry of the antennae array’

may be oriented either in a horizontal or in a
vertical plane, depending -upon the application
to be made of the array for beacon purposes
What is claimed. is: -

. 1..A radio beacon comprising a plurality .of
antenna divided into two groups disposed sym-
mefrically about a cenfral axis, the antenne of
each group being in parallel relation and spaced
an odd number of half wave lengths apart and

so arranged that the anténnz’ of one group.are -
‘separated by -an odd number: of quarter wave

lengths from the antennz of another group.

2. A radio beacon.comprising a: plurality .of
antennz divided into two groups about a-central
axis, the antenn= of each group being in paral-
lel relation-and spaced half a wave length apart
and so arranged that the antenn® of one group
are separated by a quarter of a wave length
from the antenn® of another group.

3. A radio beacon-comprising. a plurality of
a,ntennae divided - into: groups,  the antennz .of
one group heing' spaced & quarter of a wave
length apart from those of another group and so
arranged that the antenns. of each group are in
parallel relation.

4. A radio beacon comprlsmg a plura,hty of
antennz divided into groups, the antennz of one

1,987,748

group being spaced a quarter of a wave length
apart from those of another group and so ar-
ranged that the antennz of each group are in
parallel relation, means for applying oscillating
current to the antenne® so the amplitude of cur-
rent is the same in each group and the phase in
one group in quadrature in respect to the phase
in the other group.

5. A radio beacon comprising a plurality of
antenn® divided into two groups disposed sym-
metrically about a central axis, the antennz of
each group being in parallel relation and spaced
an odd number of half wave lengths apart and
so arranged that the antennz of one group are
separated by an odd number of quarter wave
lerigths from the antenna of another group, a
source of oscillations for said antenne, leads from
said source 10 each of said groups, and compen-
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sating means connected in one set of said leads

for producing the same amplitude of current in
the two groups and comprising a transmission
line having an electrical length equal to-an odd
multiple of a quarter wave length and having a
characteristic impedance equal to

T

n

where T is the radiation resistance of each an-
tenna and 7 is the number of antennz in each

-group.

6.. A radio ‘beacon comprising. a plurahty of
antenne divided into 7 groups about a central
axis, each antenna of one group being spaced a
distance equal to one-half a wave length from

" the next antenna of the same group, each an-

tenna of one group being spaced a distance equal
to a wave length divided by two times n from
an antenna of-the next adjacént group, and so
arranged that the antenn® of each group are in

‘parallel relation.

7. A radio ‘beacon comprising a plurality of
antenna divided-into 7 groups abeut a central
axis, each antenna . of one group being spaced a
distance equal fo one-half a wave length from the
next antenna of the same group, each antenna
of one group heing spaced a distance equal to a
wave length divided by two times n from an an-
tenna of the next adjacent group and displaced
in a plane perpendicular to the axis of the array
through an angle equal to :

180°
n _
with respect fo an antenna of the next adjacent
group and so arranged in the antennz of each
group are.in parallel relatmn ,
8. A radio -beacon comprising a plura,hty of
antenne divided into m groups about a central

axis, the spacing in each group being such that ;2
‘one-antenna thereof is spaced a distance equal to

an-odd multiple of a half wave lenigth from the
next antenna, and each antenna of one group
being spaced a distance equal to an odd multiple

of-a wave length:divided by two times n from an 7.

antenna of the next adjacent group and so ar-
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ranged that the antennz of each group are in -

parallel relation, and means for applying oscil-
lating current to the-:-antenn®. of said groups so
that the amplitude of current is the.same in each
group and the phase in one group with respect
to the phase in another group is as 1:2n.

RENE H. DARBORD.



