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ABSTRACT OF THE DISCLOSURE 

In this disclosure is described a combination of three 
antennas as follows: A ?at, planar array with a dielectric 
loaded, slotted, cylindrical wave-guide centrally disposed 
on a perpendicular to the ?at planar array with a dielec 
tric rod radiator extending outwardly from the center of 
the dielectric-loaded cylinder. If desired, the dielectric rod 
may be replaced with a dipole placed at an outer edge of 
the ?at planar array. 

Background of the invention 

Because of the increased complexity of modern radar 
systems, especially those used for guidance and target 
sensing missiles and other ordnance projectiles, it has be 
come increasingly necessary to make maximum use of the 
limited space available in such projectiles for antenna pur 
poses. In many cases it is necessary for three or more an 
tennas operating in the same or different frequency bands 
to occupy the very limited space available in such projec 
tiles while operating through the same small diameter 
aperture. Furthermore, to insure proper operation of the 
system the electrical characteristics of each of the an 
tennas within the aforementioned con?ning area must be 
maintained and each antenna must be electrically isolated 
from the other. 

In some prior art devices the problem has de?ed solu 
tion, and the designer has been forced to utilize more 
space and a larger aperture to build a workable system. 
Of course, the increased size and weight of the antennas 
and their enclosure can impair the aerodynamic charac 
teristics of the projectile on which they are used. Con 
siderable di?iculty has been experienced in designing such 
systems to have a required electrical isolation and in pre 
venting the radiation patterns from each antenna from 
interfering with the radiation pattern of the other an 
tennas. Further, in many cases, con-?ning requirements 
placed on the antennas have impaired their electrical char 
acteristics. 

It is, therefore, an object of this invention to provide an 
antenna system comprising a plurality of individual an 
tennas capable of operating through a small diameter 
common aperture with no aperture blocking and capable 
of performing a variety of functions with the antenna 
having good electrical characteristics. 
Another object of this invention is to provide a plural 

antenna system with the above characteristics requiring 
little space. 

Still another object of this invention is to provide a 
plural antenna system of simple construction, and to pro 
vide one which will add little weight to the system on 
which it is used. 

Summary of the invention 
The aforementioned and other objects may be obtained 

by using the multifrequency common aperture manifold 
antenna system of my invention. This antenna system 
comprises a planar array which may be either air-?lled 
or ?lled with a dielectric, with a cylindrical dielectric 
loaded slotted wave-guide mounted in the center of the 
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planar array and perpendicular thereto. A dielectric rod 
radiator is mounted within and extends from the cylin 
drical wave-guide and is positioned along the axis of the 
waveguide. A dipole may be mounted on one of the outer 
edges of the planar array replacing a dielectric rod if 
desired. This unique combination of antennas enables one 
to operate three functionally separate antennas through 
a common small diameter aperture with no aperture 
blocking. Each antenna is electrically isolated from the 
other and each may operate in either the same or differ 
ent frequency bands while maintaining the desired electri 
cal characteristics of each antenna. 

Brief description of the drawings 

FIGURE 1 is an isometric view of the preferred em 
bodiment of the antenna of my invention. 
FIGURE 2 is a side view of the cylindrical dielectric 

loaded, slotted wave-guide antenna and its radiation pat 
tern used with the antenna system of FIGURE 1. 
FIGURE 3a is a side view of the dielectric rod radiator 

used with the antenna system of FIGURE 1. 
FIGURE 3b is a side view of the dielectric rod radiator 

of FIGURE 3a shown mounted in the dielectric-loaded 
cylindrical wave-guide. 
FIGURE 4 is an isometric view of an alternate em 

bodiment of the antenna system of my invention in which 
the dielectric rod radiator has been replaced by a dipole 
placed at the outer edge of the ?at planar array. 

Description of the preferred embodiments 

In FIGURE 1 is shown a preferred embodiment of the 
multifrequency common aperture manifold antenna 10 of 
my invention. Antenna 10 is made up of three separate 
and functionally distinct antennas, ?at planar array 11, 
cylindrical dielectric-loaded slotted wave-guide 12 and 
dielectric rod radiator 14. 

Flat planar array 11 has essentially the characteristics 
of a parabolic re?ector of equivalent aperture. A signal 
coupled to planar array 11 would be radiated as a plane 
wave front in phase over the aperture forming a pattern 
of high directivity along a line perpendicular to the center 
of the planar array. Planar array 11, however, is divided 
into quadrants, each quadrant adapted to receive a signal 
to be transmitted, by a connector 16, two of which are 
hidden from view in this ?gure. As is well known in the 
art, the quadrants may be selectively energized to vary 
the radiation pattern from planar array 11. In any case, 
that pattern will not interfere with the other radiation 
patterns emanating from antennas 12 and 14. 

In FIGURE 2 -is shown a side view of the cylindrical 
dielectric-loaded slotted wave-guide 12 which is shown 
placed in the center of planar array 11 in FIGURE 1. The 
cylindrical wave-guide 12, divided into quadrants, is cou 
pled to a signal to be transmitted by a four-way connector 
22, a connector element of which is connected to each 
quadrant of cylinder 12. The entire slotted cylinder 12 
is ?lled with a silicone ?berglass dielectric 23. The cylin 
drical dielectric-loaded slotted wave-guide antenna 12 
sometimes called a septate antenna is capable of produc 
ing a conical beam pattern 20 about the axis of the cylin 
der without blocking the aperture of the two-dimensional 
slotted array. 

In FIGURE 3a is shown a side view of the dielectric 
rod radiator 14 which is placed inside the cylindrical 
wave-guide 12 and positioned along its axis. A dielectric 
rod will act essentially as a wave-guide containing most 
of the signal energy within the dielectric material if the 
rod diameter or cross section is suf?ciently large. As the 
rod is tapered in thickness, appreciable energy is radiated 
from the sides of the rod. The transition between the 
radiating and nonradiating condition depends upon the 
dielectric material, but for a material such as polystyrene 
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the power outside a circular dielectric is greater than the 
power inside the dielectric for diameters less than one 
half wave length. Dielectric rods act as end-?re antennas 
and are useful in that they occupy a very small area. The 
directivity of a dielectric rod antenna is roughly propor 
tional to its length. As can be readily seen, because of its 
end-?re radiation characteristic, the dielectric rod used in 
this antenna system will cause no aperture blocking. 

In FIGURE 31) dielectric rod 14 is shown mounted in 
cylindrical wave-guide 12. The rod 14 is supported within 
wave-guide 12 by hollowing out a su?icient amount of 
dielectric 23 to conform to the size and shape of rod 14. 
Rod 14 is excited from cylindrical wave-guide 12 which 
as well as acting as an antenna, also acts as a circular 
wave-guide for the signal to be transmitted by dielectric 
rod 14. 

In FIGURE 4 is shown an alternate embodiment of my 
invention. In this embodiment a dielectric rod radiator 
is not used but instead an ordinary dipole 28 may be 
placed at one of the outer edges of flat planar array 11 
as shown in the ?gure. By this means, a hemispherical 
radiation pattern will be obtained which as in the case of 
the previously described embodiment will cause no aper 
ture blocking. 

While the description of the preferred embodiments of 
my invention has been directed to its use in ordnance 
projectiles it will be apparent that it will be useful as 
well in many other applications where size and small 
aperture are important. Further, it will be apparent that 
the embodiments shown are only exemplary and that 
various modi?cations can be made in construction and 
arrangement within the scope of the invention as de?ned 
in the appended claim. 
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I claim: 
1. A multifrequency common aperture manifold an 

tenna system which permits a plurality of functionally 
separate antennas to operate through a common small 
diameter aperture comprising: 

(a) a ?at planar array adapted to receive a ?rst signal 
to be transmitted; 

(b) a dielectric-loaded slotted cylindrical wave-guide 
mounted in the center of and perpendicular to said 
planar array, said cylindrical wave-guide being 
adapted to receive a second signal to be transmitted 
and to produce a conical radiation pattern from said 
second signal; and 

(c) a dielectric rod radiator placed within and along 
the axis of and extending from the top of said cylin 
drical wave-guide, said dielectric rod being adapted 
to receive a third signal to be transmitted from said 
cylindrical wave-guide. 
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