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The present invention relates generally to antennas and 
more particularly to a multi-helix antenna. 

Various types of antennas have been used in space 
vehicles to direct or re?ect radio frequency signals to 
ground based receivers, both rigid antennas mounted on 
an instrumented package and in?ated, re?ector type an 
tennas. In order to be e?ective at great distances, the re 
?ective antenna must be of considerable size, the most 
practical con?guration being a spherical balloon with a 
metallized surface, since this structure is light and can be 
packed in a small space and in?ated after being placed in 
orbit. A spherical re?ector is, however, of low efficiency 
due to the scattering of most of the incident energy and 
absence of directivity. It is desirable to construct an an 
tenna of minimum weight, suitable for launching as a 
satellite vehicle, having means for control of directivity and 
being capable of re?ecting a considerable portion of the 
incident energy. 
The primary object of this invention, therefore, is to 

provide an in?atable antenna having a plurality of sub 
stantially radially directed elements each being in the 
form :of a conical helix and being effective over a wide 
range of frequencies. 

Another object of this invention is to provide a multi 
helix antenna having means for interconnecting various 
elements individually or in groups to obtain the required 
directivity and beamwidth. 
A further object of this invention is to provide a multi 

helix antenna constructed as an in?atable body of thin 
?exible material in generally spherical form and incor 
porating the conical elements integrally therewith, the 
spherical body portion being metallized and forming a 
ground plane for the elements. 

Finally, it is an object to provide a multi-helix antenna 
of the aforementioned character which is simple and con 
venient to construct and which will give generally e?i 
cient and durable service. 
With these and other objects de?nitely in view, this in 

vention consists in the novel construction, combination 
and arrangement of elements and portions, as will be 
hereinafter fully described in the speci?cation, particularly 
pointed out in the claims, and illustrated in the drawing 
which forms a material part of this disclosure, and in 
which: ’ 

FIGURE 1 is a side elevation view of the antenna; and 
FIGURE 2 is an enlarged, fragmentary sectional view 

taken on the line 2—-2 of FIGURE 1. 
Similar characters of reference indicate similar or iden 

tical elements and portions throughout the speci?cation 
and throughout the views of the drawing. 
The antenna comprises a substantially spherical body 

10 of thin, ?exible material, such as plastic 12. Extend 
ing radially from the body 10 are a plurality of trun 
cated cones 14, also of thin, ?exible material. The cones 
14 are preferably integral with the body 10 to be in?ated 
as a unit therewith, but could be made individually in?at 
able to avoid collapse of the entire antenna from punc 
ture of one cone. Various means have been devised for 
in?ating ballon structures in space and need not be dis 
cussed in detail. 
On each cone 14 is a helical antenna element 16, which 

is a metallic strip painted, vacuum deposited, or otherwise 
applied to the surface of the cone. The entire outer sur 
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face of the body 10 also has a metallic coating 18, which 
serves as a ground plane for the elements 16. The cones 
14 are arranged in a suitable geometric pattern, the num 
ber of cones depending on the size of the antenna, the 
speci?c function and the degree of directivity required. 

Radio frequency energyintercepted by the antenna will 
be re?ected by_ the helical elements 16, the total re?ected 
energy being considerably more than that obtainable from 
a plain sphere and with more directivity. To provide 
control of directivity, the elements 16 may be connected 
to a switching unit 20, as indicated diagrammatically in 
FIGURE 2, the switching unit being of mechanical, elec 
tronic, or any other suitable type. By interconnecting two 
elements 16, through the switching unit 20, a signal can 
be received from one direction and re-transmitted or re 
?ected in another speci?c direction to a predetermined re 
ceived location. Thus communications can be established 
between widely separated locations for which radio com 
munication is otherwise di?icult due to the curvature of 
the earth obstructing ground transmission. For more pre 
cise directivity, the elements 16 may be connected in 
groups to reduce beamwidth, the phenomenon being well 
known. ’ 

The arrangement and action of the switching unit 20 
will depend on the number of antenna elements, the 
degree of directivity required and various other factors, 
the design of a suitable unit being a simple matter for 
those skilled in the art. The switching action can be ac 
cording to a predetermined program or selectively con 
trolled by command signals, according to requirements. 
The helical elements 16 can be single, as illustrated, or 

multi?lar for greater directivity, with constant or variable 
width conductors, the radial length of each cone deter 
mining the directive characteristics and the apex angle de 
termining the frequency bandwidth. The antenna is suit 
able for use as a passive re?ector or may be used actively 
with self-contained or attached transmission means. 
The operation of this invention will be clearly compre 

hended from a consideration of the foregoing description 
of the mechanical details thereof, taken in connection 
with the drawing and the above recited objects. It will 
be obvious that all said objects are amply achieved by 
this invention. 

It is understood that minor variation from the form of 
the invention disclosed herein may be made without de 
parture from the spirit and scope of the invention, and 
that the speci?cation and drawing are to be considered 
as merely illustrative rather than limiting. 

I claim: 
1. An antenna, comprising: 
an in?atable, substantially spherical body of thin, ?ex 

ible material; 
a plurality of radially extending antenna elements 
mounted in spaced relation on said body; 

each of said ‘elements consisting of a conical portion 
integral and in?atable with said body and having 
a ‘helical conductor thereon. 

2. An antenna, comprising: 
an in?atable substantially spherical body of thin, ?ex 

ible material; 
a plurality of radially extending antenna elements 
mounted in spaced relation on said body; 

each of said elements consisting of a conical portion 
integral and in?atable with said body and having a 
helical conductor thereon; said body having a con 
ductive surface and constituting a ground plane for 
said elements. 

3. An antenna according to claim 2 and including 
switch means connected to said elements and operable 
to interconnect selected elements. 
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