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CAVITY BACKED SPIRAL ANTENNA 

The invention herein described was made on the 
course of or under a contract or subcontract 
thereunder with the Department of the Navy. 

BACKGROUND OF INVENTION 

This invention relates to new and improved antennas 
and in particular to cavity antennas which are of rela 
tively small physical size. 

Electrically small cavity antennas are useful in any 
application requiring compact physical dimensions, as 
for example in airborne, missile, space and similar en 
vironments. One type of antenna which has been used 
in the past for applications such as the foregoing where 
size and weight are critical, is the so-called spiral type 
antenna described, for example, in U. S. Pat. No. 
2,863,145, issued Dec. 2, 1958 to E. M. Turner. 
Although such spiral type antennas have been adequate 
in many cases, the cavity depth dimension of the as 
sociated cavities have been too large for those applica 
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tions in which the cavity depth must be signi?cantly , 
smaller than V4 wavelength at the highest frequency of 
interest. 

BRIEF SUMMARY OF INVENTION 

Accordingly, it is an object of the present invention 
to provide a novel and improved cavity type antenna 
which is of relatively small physical size. 

It is another object of the invention to provide a cavi 
ty backed spiral type antenna in which the cavity depth 
is extremely small compared; to‘the wavelength at the 
highest frequency of interest. 

Brie?y, the invention is embodied in antenna ap 
paratus having a cavity with an aperture. A spiral an 
tenna is mounted over the cavity aperture and is loaded 
by means of a sheet of ferrite material which is disposed 
within the cavity. In one embodiment, the spiral anten 
na elements are mounted upon the ferrite sheet. In 
another embodiment, the spiral elements are mounted 
upon a radome which is in turn mounted over the cavi 
ty aperture. A feed means is provided to couple energy 
to and from the spiral antenna elements. In a preferred 
embodiment the spiral antenna elements are'equiangw' 
lar and each comprises less than a full turn but greater‘ 
than a half turn. With ferrite loading in this preferred 
embodiment, a cavity depth on the order of H100 of 
the wavelength of the highest frequency of interest is 
typical. 

BRIEF DESCRIPTION OF DRAWINGS 

In the drawings, like reference characters denote like 
structural elements; and 

FIG. 1 is a sectional view taken along‘ the lines I-l 
of FIG. 2 of a cavity backed spiral antenna embodying 
the invention; 

FIG. 2 is a plan view of the spiral antenna elements 
mounted upon a ferrite sheet in accordance with one 
embodiment of the invention; 

FIG. 3 is a plan view of the spiral antenna elements 
mounted upon a radome in accordance with another 
embodiment of the present invention; and 

FIG. 4 is a sectional view taken along'the lines 4-4 
of FIG. 3 and further illustrating‘said‘othe'r embodi 
ment of the invention. 
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DESCRIPTION OF PREFERRED EMBODIMENT 

Referring now to FIGS. 1 and 2, there is shown for 
purposes of illustration a cavity backed spiral antenna 
consisting of conducting antenna elements 10 and 11 
having feed terminals 13 and 14, respectively. The an 
tenna elements 10 and 11 are coiled in the con?gura 
tion of a concentric Archimedian spiral. Preferably the 
antenna elements 10 and 11 are also equiangular. That 
is, the width of each element is largest at the center of 
the spiral and becomes progressively narrower toward 
the outside of the spiral. In addition, the antenna ele 
ments l0 and 11 preferably consist of less than a full 
turn and slightly greater than a half turn. 
According to a first embodiment of the invention the 

antenna elements 10 and 11 are mounted upon a sheet 
15 of ferrite material. The sheet 15 has a geometrical 
shape so as to fit the interior of a cavity 16. For the il 
lustrated embodiment the geometrical shape of the 
sheet 15 and of the cavity 16 takes the form of a 
cylinder or disc. The sheet 15 and the cavity 18 have 
apertures 17 and 18, respectively, each adapted to 
receive a feed cable 19. The feed cable 19 comprises a 
center conductor 23 and an outside conductor 24 
which are adapted to connect to the feed terminals 13 
and 14, respectively when assembled. The ferrite sheet 
15, the cavity 16 and the cable 19 are shown as 
separate elements in FIG. 1 in order to conveniently il 
lustrate the features of each. When fully assembled, the 
ferrite sheet 15 fits within the cavity 16 as indicated by 
the arrow and the cable 19 ?ts within the apertures 17 
and 18 of the sheet 15 and cavity 16. The sheet 15 may 
be held within the cavity 16 by any suitable fastening 
means such as adhesives, and the like. 
The antenna elements 10 and 11 may be mounted 

upon the surface of the ferrite sheet 15 by any suitable 
technique. For example, the elements 10 and 11 may 
be formed by photo etching technique. 
The ferrite sheet 15 has a relatively high dielectric 

constant compared to that of the conducting elements 
10 and 11 or of the conducting cavity 16. Con 
sequently, the ferrite sheet 15 is a substantially elec 
tromagnetically transparent material. 

Referring now to FIGS. 3 and 4 there is shown 
another embodiment of the invention in which the 
spiral antenna elements 10 and 11 are mounted upon a 
radome 12 rather than upon the surface of the ferrite 
sheet 15. Radome 12 may be of any suitably elec 
tromagnetically transparent material such as epoxy, 
glass, and the like. In all other respects the embodiment 
as shown in FIGS. 3 and 4 is identical to that shown in 
FIGS. 1 and 2 and like structural elements bear like 
reference characters. 

ln both‘of the above described embodiments of the 
invention the ferrite sheet 15 serves the same purpose, 
namely, to provide a loading of the equiangular spiral 
antenna'elements 10 and 11. The particular con?gura 
tion of the equiangular spiral'antenna elements 10 and 
11 in somewhat less than a full turn but greater than a 
half turn with ferrite loading has resulted in a cavity 
depth w which is on the order of H80 of the wavelength 
A‘ at the highest frequency of interest. According to one 
circularly polarized antenna design embodying the in 
vention and useful in the ultrahigh frequency (UHF) 
communications band where the frequency of 1,000 
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megahertz is the highest frequency of interest, (k =1 1.8 
inches) the cavity depth w =0.l5 inches. For the same 
design the cavity diameter d is 2.75 inches. In spite of 
the ferrite loading, the circularity of the polarization is 
maintained. It will be appreciated that the above 
described cavity backed spiral antenna embodiments of 
the present invention may be employed either for 
radiating purposes or for receiving purposes. Con 
sequently, the feed cable 19 is connected at its other 
end to a transmitter/receiver device (not shown). 

it will thus be seen that the objects as set forth above, 
among those made apparent from the preceding 
description, are efficiently attained and, certain 
changes may be made in the illustrated structures 
without departing from apparatus which embodies the 
invention. 

It is intended that all matter contained in the above 
description or shown in the accompanying drawings is 
primarily illustrative of apparatus embodying the in 
vention. 
What is claimed is: 
1. A cavity having an aperture; 
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4 
a spiral antenna mounted over said aperture, said 

spiral antenna including a pair of conducting ele 
ments which are coiled in spiral and are equiangu 
lar, each of said elements being less than one turn 
and greater than one half turn, 

loading means including a sheet of ferrite material 
mounted within said cavity whereby the cavity 
depth is on the order of M80 where A is the 
wavelength of the highest frequency of interest; 
and 

feed means for coupling energy to and from the 
spiral antenna. 

2. The invention as set forth in claim 1 
wherein said spiral antenna elements are mounted 
upon a surface of said ferrite sheet which faces the 
cavity aperture. 

3. The invention as set forth in claim 1 
wherein said spiral antenna elements are mounted 
upon a radome which in turn is mounted over said 
cavity aperture. 

* * * * * 


