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VAREAEBELE PARRAMIAESTERS 
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Filed Jan. 27, 1965, Ser. No. 428,586 
8 Clain 22s. (C. 343-1754) 

The invention described herein may be manufactured 
and used by or for the Government for governmental 
purposes without the payment of any royalty thereon. 
The present invention relates to an inflatable antenna 

for microwaves and more particularly to Such an antenna 
in which certain parameters thereof may be controlled by 
controlling the pressure therein and by movement of the 
zuntenna feed relative to the rest of the antenna. Brieffy 
stated, the invention comprises a flexible, inflatable bag 
which is mounted in the aperture of a microwave antenna. 
The bag is inflated by filling it with a mixture of small 
dielectric particles or pellets and gas. The pellet-filled 
bag refracts the microwave energy to concentrate it into 
a narrow directional beam. By varying the gas pressure 
within the bag and/or moving the antenna feed relative 
to the bag, the antenna beam width can be varied. Para 
meter variation can also be accomplished by varying the 
size and/or composition of the pellets. When not in use 
the pellets may be removed and the bag and pellets com 
pactly stowed for future use. 

It is therefore an object of this invention to provide a 
novel and useful inflatable microwave antenna. 

It is another object of this invention to provide a micro 
wave lens antenna with controllable characteristics. 
These and other objects and advantages will become 

apparent from the following detailed description and 
drawings, in whichº: 

FG., 1 is a cutaway side view of an ilustrative embodi 
ment of the present invention, taken along a plane passing 
through the longitudinal axis, 8-8, of the antenna, and 
FG. 2 is an enlarged view of a portion of FEG. 1 to 

show the structural details thereof. 
In. FGS. 11 and 2, the antenna is of generally conical 

shape. The antenna feed consists of a helix 14 Wound 
on a plastic cylinder 18 which in turn is centrally sup 
ported on metallic bracket 13. The bracket 13 is adapted 
to slide inside of filberglass tube 12. The coaxial cable 
17 has its center conductor connected to the left end of 
helix 14 and its outer conductor to bracket 13. The helix 
is fed in the axial mode, that is, the helix dimensions are 
related to the operating frequency in such a way that the 
radiation pattern is allong the helix axis (line 8—8) to 
ward the open or right hand end of the helix. A helical 
antenna of this type is described and claimed in copending 
patent application Ser. No. 236,460, now Patent No. 3,- 
262, 120, filled on November 8, 1962 by the present inven 
tors and assigned to the U.S. Government. Inserted over 
the end of filberglass tube 112 is a generally conical Solid 
dielectric 11. The truncated conical-shaped bag 5 forms 
an extension of the solid dielectric 11. The bag 5 is 
adapted to be filled with dielectric particles or pellets 6. 
The solid dielectric and the pellet-filled bag together form 
a generally conical lens for refracting the microwave ener 
gy emitted by the helix 14. The solid portion 11 occupies 
approximately one third of the altitude (the dimension 
along line 8—8) of the comical-Shaped leins but much leSS 
than one-third of the total volume thereof, therefore most 
of the refractive efect is due to the pellet-filled bag 5. 
The purpose of the solid dielectric 11 is to provide a sub 
stantial support for the infiatable bag 5 and also to ac 
curately aline it with the antenna feed as well as to refract 
the energy emitted by the antenna feed. -- 
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2 
As shown in FIG. 2, the right hand end of fiberglass 

tube 12 is inserted into cavity 19 at the apex of the solid 
dielectric 18, so that the axis of tube 12 is coincident with 
the longitudinal dimension or come altitude 8-8. An 
annular-shaped cavity 15 is formed in dielectric 11 to re 
ceive the tube 12 and hold it accurately in alinement. 

In operation, the dielectric pellets can be blown into 
bag 5 through tube 9. A sufficient number of pellets is 
inserted so that the mass of pellets fills the bag to form, 
with the solid dielectric 11, a substantially conical dielec 
tric lens. 

In accordance with one feature of the invention, the 
refractive properties of the lens can be varied and con 
trolled by varying the air pressure within bag 5. This 
can be accomplished by forcing air into tube 9, from a. 
pump, not shown, or: bleeding air of through valve 10. 
The pressure changes correspondingly change the density 
of the pellets and consequently the dielectric constant and 
index of refraction thereof, As a result, the directional 
charactertistics of the antenna or lens will change with 
pressure changes within the bag. Also, the pressure 
changes can be correlated with frequency changes in the 
transmitted or received waves to maintain a constant 
beam width desplite frequency changes. Normally, with 
a dielectric of constant properties, the beam width would 
be frequency dependent. Further, the size and/or com 
position of the pellets 6 can be chosen to obtain optimum 
performance at a given frequency. The refractive pro 
perties of the lens may be further controlled and varied 
by pressurizing the bag with other gases besides air, hav 
ing different dielectric constants, for example carbon di 
oxide. 
The slidable antenna feed in conjunction with the fiber 

glass tube 12 changes the directivity or beam width of the 
energy applied to the dielectric lens and also varies the 
distance of the energy source from the conical dielectric. 
The presence of sidelobes in the radiation pattern depends 
on this distance and further, the optimum distance for 
minimum sidelobes is frequency sensitive, therefore the 
adjustment of the antenna feed position can be correlated 
With the applied frequency to minimize sidelobes as well 
as provide as beam width variation conjointly with that 
provided by the pressure control of the bag, 5. 
When not in use, the pellets may be removed from the 

bag and the bag collapsed and stowed for future use. 
Instead of providing the valve 10 for bleeding air, a por 
ous bag may be used, in which case air would have to be 
continually pumped into tube 9 to maintain air pressure 
higher than atmospheric within the bag. In one antenna 
designed according to the principles disclosed herein, the 
overall length of the antenna is 9 feet, the bag 5 being 
approximately 5 feet in length (along line 8—8) with a 
base diameter of 3 feet, tapering to 11 foot diameter at the 
base of the solid dielectric 11. The bag is made of poly 
vinyºl plastic and the dielectric pellets are of “Dylite” ex 
panded styrene and are approximately 3/4 inch in diame 
ter. The Solid dielectric 11 is also composed of expanded 
Styrene. The operating frequency is 4 to 6 kilomega 
cycles. 

In Summary, the present invention provides a versatie 
and inexpensive antenna which has several modes of va 
riation to accommodate various operating conditions. The 
feed position, bag air presSure, pellet size and material 
may all be varied to suit different conditions of operating 
frequency and the desired radiation pattern. 
While the antenna has been illustrated with a helical 

type, feed other types of feeds may be employed. Other 
modifications are possible without departing from the in 
Ventive concepts disclosed herein. Accordingly, the in 
Vention should be limited only by the scope of the ap 
pended claims. 
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What is claimned is: 
1. A directional microwave antenna comprising, a hel 

ical antenna slidably mounted within a cylindrical di 
electric tube, Said dielectric tube inserted into a receSS at 
the apex of a conical-Shaped solid dielectric, an inflatable 
bag attached to the base of Said solid dielectric and form 
ing an extension of the comical Shape of Said solid dielec 
tric, Said bag filled with pellets of dielectric material, and 
means to pressurize the interior of Said bag. 

2. A directional microwave antenna with variable char 
acteristics, comprising a dielectric lens of generally-con 
ical-Shape, Said lens comprising a solid portion near the 
apex of said conical Shape and the remainder of Said lens 
comprising an inflatable bag adapted to be filled with di 
electric pellets and pressurized, Said inflatable bag com 
prising the larger portion of Said lens, and an antenna feed 
Supported by said solid portion and adapted to direct 
microwave energy allong the altitude of Said conical shape 
toward the base thereof. 

3. The antenna of claim 2 in which said antenna feed 
is movable allong the altitude of Said conical shape. 

4. A variable microwave antenna comprising, an in 
flatable bag in the shape of a truncated cone, said bag 
filled with pellets of material capable of refracting micro 
Waves and capable of changing its index of refraction in 
response to presSure changes within Said bag, Said bag be 
ing Supported by the base of a solid dielectric of generailly 
comical Shape, Said Solid dielectric Supporting near its 
apex an antenna feed adapted to launch microwaves in 
the general direction of Said inflatable bag. 

5. A Variable microwave antenna comprising, an in 
flatable bag in the shape of a truncated cone, said bag 
filled With dielectric pellets capable of refracting micro 
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waves and also capable of changing index of refraction in 
response to pressure changes, means to pressurize Said 
bag, Said bag being supported by the base of a Solid di 
electric of generally conical Shape, Said solid dielectric 
and Said infidatable bag forming together a generally con 
ical Shape, the altitude of Said bag being about three times 
that of Said Solid dielectric, and a helical antenna mounted 
in a recess at the apex of Said solid dielectric and adapted 
to be moved allong the altitude of Said solid dielectric. 

6. A microwave antenna with variable parameters com 
prising, an infiatable bag filled with dielectric pellets capa 
ble of refracting microwaves and also capable of changing 
index of refraction in response to pressure changes, means 
to pressurize Said bag, and a microwave feed arranged 
to direct microwave energy toward Said bag. 

7. The antenna of claim é wherein the distance between 
Said bag and Said microwave feed is adjustable. 

8. A directional microwave antenna comprising, a hel 
ical microwave feed mounted within a filberglass tube, Said 
tube inserted irito a recess at the apex of a conical-Shaped 
Solid dielectric, an inflatable bag attached to the base of 
Said Solid dielectric and forming an extension of the con 
ical Shape of Said solid dielectric, Said bag filled with pell 
lets of dielectric material, and means to pressurize the 
interior of Said bag. 
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