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This invention relates to microwave omnidirectional 
antennas, and more particularly to omnidirectional an 
tennas of the end-fire type capable of transmitting and 
receiving a microwave signal of any desired polarization. 

Symmetrically excited end-fire omnidirectional anten 
nas heretofore known are capable of transmitting and 
receiving microwave signals of only one polarization. 
An example of such antennas is the symmetrically ex 
cited annular corrugated-surface antenna, which is de 
scribed in the article, "An Annular Corrugated-Surface 
Antenna,' by E. M. T. Jones, Proceedings of the I.R.E., 
volume 40, Number 6, June 1952. This antenna estab 
lishes a major lobe at the periphery of the corrugated 
surface, such lobe being directed slightly above the plane 
of the antenna an polarized in a direction perpendicular 
to the antenna surface. The corrugations act as a trap 
for the microwave energy for one direction of polariza 
tion only. In other words, such an antenna being polar 
ization sensitive requires spacial orientation with respect 
to the reception of signals and also will suffer varying 
losses of sensitivity if the echo pulse changes its direction 
of polarization due to reflection and/or transmission. 

It is an object of this invention to obtain an omni 
directional antenna capable of being symmetrically ex 
cited to receive and transmit microwave beams of any 
desired polarization. 

It is a further object of this invention to provide an 
end-fire omnidirectional antenna with which a major lobe 
can be directed in, above or below the plane of the 
antenna. 

It is still a further object of this invention to provide 
an omnidirectional antenna of the end-fire type which 
can be symmetrically excited, is flush mounted, and 
simple in design. - 
One embodiment of the antenna of this invention is 

a surface of revolution which is connected at its center 
to a cylindrical waveguide by way of a feed. Any waves 
which can be excited in the cylindrical waveguide such 
as E or H modes of any order are suitable for transmis 
sion or reception. These waves are trapped or confined 
in a dielectric film deposited on the antenna which ex 
tending from inside the feed covers the whole surface 
of revolution. Above the feed and symmetrically lo 
cated with respect to the curved surface is a concave 
conoid cap which acts as a reflector and whose function 
is to facilitate the launching of a surface wave in the 
dielectric film. After the electromagnetic waves leave 
the central waveguide or feed, they emerge as surface 
waves guided equally in all directions by the dielectric 
clad surface. The radiation pattern is end-fired and 
omnidirectional in a plane transverse to the axis of sym 
metry of the antenna. The direction of the main lobe 
can be directed in, above, or below the plane of the 
antenna by providing the surface of revolution with a 
suitable curvature. 
The novel features which are believed to be character 

istic of the invention, both as to its organization and 
method of operation, together with further objects and 
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invention is illustrated by way of example. 

2 
advantages thereof, will be better understood from the 
following description considered in connection with the 
accompanying drawing, in which an embodiment of the 

The scope 
of the invention is pointed out in the appended claims. 
Referring to the drawing, which is made part of this 
specification. 

Fig. 1 is a perspective view of an antenna in accord 
ance with this invention; and 

Fig. 2 is a sectional view taken along line 2-2 of 
Fig. 1. 

Referring to Figs. 1 and 2, one example of an omni 
directional antenna in accordance with this invention 
includes a portion which is a symmetrical surface of 
revolution 10 which flares outward from the upper por 
tion of a neck member 12 of circular cross section. 
Neck 12 is adapted at its lower end to be fixed, as by 
a seat 14 or other connection means, to one end of a 
standard circular waveguide 16. Although the surface 
of revolution 10 is illustrated as having a parabolic cross 
section, it will be evident that surfaces of various cross 
sections-circular, hyperbolic, or even straight lines 
will be suitable. The upper part of the surface of revo 
lution 10 is covered with a thin dielectric film or layer 
18 which extends well into the neck 12 of the surface 
of revolution. The dielectric is provided with a taper 
20 near the edge of the surface of revolution 10. The 
main purpose of the taper is to improve the electrical 
match from the antenna to free space; the degree of 
taper is not critical. Above the neck 2 and concentric 
with it is a deflector 22 which has the shape of a con 
cave conoid with its vertex facing towards the neck 12. 
The deflector 22 can be supported in any arbitrary 
fashion as, for instance, by means of some struts 24 
and 24. 
The function of the invention is as follows: Electro 

magnetic waves are fed into the waveguide 16. These 
waves may be polarized in any desired manner. As the 
electromagnetic waves enter the neck 12, they are cap 
tured by or trapped in the dielectric film 18 and guided 
through film 18 along the surface of revolution 10. 
The waves emerge or are launched from the dielectric 
at the tapered end 20 to be freely radiated into space. 
The deflector 22 serves to intercept any small fraction 
of the energy not effectively captured by the film 18 and 
to deflect it onto the film, thereby insuring that substan 
tially all the energy will be trapped in and guided through 
film 18. 
The antenna described in this invention, not being 

polarization sensitive, is suitable for transmitting as well 
as receiving of microwave signals of all polarization. 
Its band width is determined solely by the central wave 
guide 16. The band width of the antenna therefore 
stretches from a low end, at which cutoff in the feeding 
waveguide occurs, to a high end at which the feeding 
waveguide is excited to the next higher mode of 
propagation. 
The antenna described above is a preferred embodi 

ment of this invention and has a large number of modi 
fications. First, the surface of revolution 10 can be of 
any cross section so as to obtain a radiation pattern 
having the desired characteristics of a directed main lobe 
and a low side lobe level. Second, the beacon antenna 
instead of being a surface of revolution may only com 
prise a section of the surface of revolution, that is a 
sector anywhere between 0 and 360. Thirdly, since the 
main part of this invention comprises the utilization of 
a dielectric clad metal conducting surface to capture 
electromagnetic waves and then launch them into space, 
another modification may be envisioned by providing the 
end of a waveguide with a tongue or launching platform 
comprising a dielectric coated conductor. The same 



3 
principle that made possible the omnidirectional antenna 
will apply to this and similar antennas, namely, to utiliza 
tion of a dielectric coating to generate a surface wave 
from a free space wave which can be guided over metallic 
Surfaces and conveniently launched again as a free space 
Wave, 
What is claimed is: 
1. An omnidirectional surface wave antenna compris 

ing a hollow circular waveguide adapted to propagate 
electromagnetic waves through its interior, a radiating 
element affixed to said waveguide having an external 
Surface defining a surface of revolution about the center 
line of said waveguide, non-polarization sensitive means 
juxtaposed with said surface of said element and extend 
ing into the interior of said waveguide to confine and 
guide electromagnetic waves adjacent thereto over said 
Surface of said element, a deflector, said deflector having 
a substantially concave conoidal shape, the vertex of said 
deflector being disposed to face said waveguide, and 
means for connecting said deflector to said surface. 

2. An antenna as defined in claim 1, where the means 
juxtaposed with said surface is a layer of dielectric mate 
rial. 

3. A surface wave omnidirectional antenna comprising 
a surface of revolution with an opening in its center, said 
surface having a cylindrical neck which registers with said 
opening, a dielectric film, said film being deposited on 
said surface, said dielectric film tapering near the ex 
tremity of said surface to provide a match to free space, 
said dielectric extending into said neck, a deflector, said 
deflector having substantially the shape of a concave 
conoid and being supported above said neck with its 
vertex facing said neck. 

4. A Surface wave omnidirectional antenna comprising 
a surface of revolution having a substantially parabolic 
cross section with an opening in its center, said surface 
having a cylindrical neck which registers with said open 
ing, said neck extending in the direction of the focal point 
of said surface, a dielectric film, said film being deposited 
on the surface of said surface of revolution facing away 
from the focal point, said dielectric extending into said 
neck, a deflector, said deflector substantially having the 
shape of a concave conoid and being supported above 
said neck with its vertex facing said neck. 
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5. An antenna comprising a hollow waveguide adapt 

ed to propagate electromagnetic waves through its in 
terior; a radiating element affixed to said waveguide and 
having an external surface, said external surface defining 
a Surface of revolution of parabolic cross-section about 
said waveguide; non-polarization sensitive means juxta 
posed with said surface of said element and extending 
into the interior of said waveguide to confine and guide 
electromagnetic waves adjacent thereto over said surface 
of Said element, a deflector, said deflector having a sub 
Stantially concave conoidal shape, the vertex of said 
deflector being disposed to face said guide; and means for 
connecting said deflector to said surface. 

6. An omnidirectional surface wave antenna for the 
interchange of electromagnetic energy between a wave 
guide and surrounding space, said antenna comprising a 
hollow waveguide for propagating electromagnetic waves 
through its interior and having a centerline therein, a 
radiating element defining a surface of revolution about 
the centerline affixed to said waveguide and having an 
external Surface, at least a portion of which extends in 
a radially outward direction with respect to the centerline, 
and a nonpolarization sensitive layer of dielectric mate 
rial disposed on the Surface of the radiating element and 
extending into the interior of the waveguide, the layer 
being tapered at its circumferential extremity to provide 
a free Space match and confining energy adjacent to the 
external Surface of the radiating element for providing an 
interchange of energy between said waveguide and sur 
founding space. 
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