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1. 
This invention relates to antennas and more 

particularly to antennas having sharp directivity 
in one plane. Such antennas have many useful 
applications such as for use in radio beacon sys 
tems for radiating or intercepting electromag 
netic Waves of energy. 

It is an object of the present invention to pro 
vide an antenna having sharp directivity in one 
plane and a uniform 360° coverage in a plane per 
pendicular to the first plane without rotation of 
the antenna, itself. 

It is another object of the invention to provide, 
in an antenna having sharp directivity in a verti 
cal plane, means for affording a uniform 360° 
coverage in azimuth. 
For a better understanding of the invention, 

together with other and further objects thereof, 
reference is had to the following description, 
taken in connection with the accompanying drawingS. 
In the accompanying drawings: 
Fig. 1 is a perspective view of one embodiment 

of the antenna, according to the invention. 
Fig. 2 is a partly diagrammatic top plan view 

of the antenna, in Fig.1 showing on a Smaller 
Scale a modification thereof and the radiation 
patterns produced; and 

Fig. 3 is a vertical side sectional view of another 
eimbodiment of the antenna, according to thein 
vention, - - - - - - - " - - - - - - - - - - - - - - - - 

By way of example and to simplify illustration, 
the invention is herein described, according to a 
preferred embodiment, as applied to an antenna, 
having a pill-box type feed or radiating element. 
A pill-box radiating element comprises a para 
bolic cylindrical reflecting Surface, of Small axial 
dimension, mounted between plane parallel 
metallic walls or plates which serve to enclose 
the ends of the parabolic cylinder. The spacing 
between the plates and consequently the axial 
dimension is preferably less than half the wave 
length of the feed energy. Th pill-box type radia 
tor is particularly Suitable for obtaining a narrow 
radiation pattern in one plane; e.g., in the vertical 
plane when the pill-box is oriented with the axis 
of the cylinder horizontal. However, it is to be 
understood that the invention is not limited to 
the use of a pill-box type feed as it is contem 
plated to use any Suitable Source for radiating 
energy in a pattern which is sharply directive in 
one, and preferably a vertical, plane. 

Referring now to Fig. 1, there is shown a pill 
box type radiating element 10 comprising parallel 
plates and 2 closing the ends of a parabolic 
reflecting cylinder 3 and affording a rectangular 
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2) 
reflecting means according to the invention may 
comprise bar, strip, or rod members 6 of metal 

25 

2 
opening, aperture or mouth 4. Energy for ex 
citing pill-box O may be fed thereto by any de 
sired means such as by wave guide 5 entering 
mouth 4. Pill-box O may be supported in any 
suitable manner so that the plane of mouth 4 
is preferably vertical, or in other words, with the 
axis of cylinder f3 in a horizontal plane. As 
thus far described, pill-box fo is adapted to 
radiate energy in a beam pattern which is rela 
tively narrow in a vertical plane and has a con 
figuration in the horizontal plane similar to that 
shown in dotted lines in Fig.2. 

It is desired to obtain a radiation pattern which 
is uniform in the horizontal plane through 360° 
in azimuth substantially as indicated by the 
dashed line in Fig. 2. This may be achieved ac 
cording to this invention by providing means for 
reflecting part of the energy generallv in a direc 
tion opposite to the direction of the main portion 
of the energy radiated from pili-box . Such 

or any other suitable electrically conductive ma 
terial positioned in front of and spaced from 
mouth f3 in such manner that they partly cover 
mouth. 8, - - - - - - 

There are preferably two members 6 which 
may be rectangular bars as shown in Fig. 1, or 
rods having a circular cross section as shown in 
Fig. 2. The two members 6 are arranged prefer 
ably in spaced parallel relation with their longi 
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tudinal axes substantially parallel to the plane at 
mouth 4. Bars or rods 6 are mounted in any 
Suitable manner so that preferably their longi 
tudinal axes lie in the planes of plates and 2 
and the planes of the plates and 2 bisect them 
lengthwise. With this arrangement, part of the 
energy radiating from pill-box 0 passes between 
the bars or rods 6 While the remaining energy 
is reflected by bars or rods 6 backWardly in a 
direction generally opposite to that of energy 
passing between the bars or rods 6. Thus energy 
from pill-box 0 is radiated in a pattern Which 
is relatively narrow in a vertical plane and which 
is substantially uniform through 360° in azimuth. 

In Fig. 3 there is illustrated an arrangement 
which embodies a modification of the invention 
and Which has been found particulariy Suitable 
for use as a beacon type antenna. Instead of a 
full pill-bOX radiating element as described with 
reference to Figs. 1 and 2 and which may be used 
for both transmitting and receiving energy, the 
modification shown in Fig. 3 comprises two half 
pill-box radiators 20 and 2 having semi-para 
bolic cylindrical reflecting surfaces 23 and 24, re. 
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spectively, and fed by wave guides 25 and 26. As 
shown, radiators 20 and 2 are arranged one 
above the other so that one radiator, for exam 
ple lower radiator 2, may be used for transmit 
ting energy while the other radiator 20 may be 
used for receiving energy. Radiators 20 and 2 
are provided with reflecting bars or rods 2 and 
28 disposed in front of the respective radiators 
20 and 2 in a manner similar to that described 
With reference to FigS. 1 and 2. It will be under 
stood that inasmuch as both radiators 20 and 2 
are adapted to radiate or receive energy in or 
from any azimuthal direction, it is of no conse 
quence in which direction the energy is adapted 
to be directed from and to reflecting surfaces 23 
and 24. The arrangement of Fig. 3 in which the 
respective mouths 29 and 30 of radiators 20 and 
2 Open in opposite directions is advantageous, 
however, in permitting the Waveguide 25, for 
transmitting energy to or from the upper pill 
box 26, to be carried at the rear of the lower pill 
box 2, thus avoiding interference with the field 
of the latter. 
While there has been described what is at pres 

ent considered the preferred embodiments of the 
invention, it will be obvious to those skilled in the 
art that various changes and modifications may 
be made therein without departing from the in 
Vention. 
What is claimed is: 
1. In an antenna, including a radiator having 

two spaced parallel plates enclosing the ends of 
a parabolic cylindrical reflecting surface and 
means for feeding energy to said radiator, said 
radiator being positioned with the planes of said 
plates vertical and adapted to radiate energy in a 
beam pattern which is narrow in the vertical 
plane, reflecting means comprising a pair of 
spaced parallel bars of electrically conductive 
material positioned in front of and spaced from 
the mouth of Said radiator, each bar having its 
longitudinal axis lying in the plane of one of said 
plates, said bars being adapted to intercept and 
reflect a portion of the energy radiated by said 
radiator in a direction substantially opposite to 
that normally directed by said radiator, whereby 
a radiation pattern which is substantially uni 
form through 360° in azimuth is produced. 

2. A beacon antenna structure comprising two 
radiators, each having a semi-parabolic cylindri 
cal reflecting Surface mounted between a pair of 
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4. 
plane parallel metallic plates enclosing the ends 
of Said surface, said radiators being mounted one 
above the other with their respective mouths 
positioned in opposing directions, wave transmis 
Sion means entering the mouth of one of said 
radiators for conveying wave energy thereto, wave 
transmission means entering the mouth of said 
other radiator for deriving wave energy there 
from, and a pair of reflecting members disposed 
Symmetrically before the mouth of each of said 
radiators in spaced relation therewith, said mem 
bers acting to intercept and reflect a portion of 
radiant energy, whereby one of said radiators is 
adapted to receive radiant energy in a substan 
tially omni-directional configuration in azimuth, 
and the other of said radiators is adapted to 
radiate energy in a substantially omni-directional 
Configuration in azimuth, 

3. An antenna, comprising a radiator having a 
pair of Spaced parallel plates enclosing the ends 
of a parabolic cylindrical reflecting surface, an 
open ended Wave guide entering into the mouth 
of said radiator for conveying energy thereto, 
means to position Said radiator with said plates 
in a vertical plane, whereby said radiator pro 
jects radiant energy in a beam pattern which is 
narrow in a Vertical plane, and reflecting means 
including a pair of spaced parallel conductor 
rods disposed before the mouth of said radiator 
in Spaced relation thereto, each rod having its 
longitudinal axis lying in the plane of one of 
Said plates, said rods acting to intercept and 
reflect a portion of the energy emitted by said 
radiator in a direction substantially opposed to 
that normally directed by said radiator, whereby 
a radiation pattern which is substantially uni 
form through 360° is produced. 
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