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This invention, relates to radiant energy an 
tenna reflectors and more particularly to reflec 
tors for use with directional antenna arrange 
ments in a certain frequency range. 
When a directionally sensitive radiation char 

acteristic is desired in an antenna system it is 
generally necessary to provide one or more re 
flectors in conjunction with a given antenna. In 
order for the reflector to be efficient, that is to 
Operate with a high reflection coefficient, the re 
flector should be designed to possess high con 
ductivity and for a given frequency should have 
dimensions such that it is resonant in the one 
half wavelength mode... This characteristic is 
acceptable When very high frequencies are used. 
However, if a wide band characteristic is re 
quired of the reflector it should be of sufficient 
size as to be substantially non-resonant through 
out the operating range. As the wavelength in 
creases, the physical dimensions of the reflector 
more and more approach a length corresponding 
to one-half wavelength until one of the portions 
of the reflector corresponding to the polariza 
tion of the radiation becomes resonant with a 
respective wavelength. This causes the produc 
tion of standing waves along these resonant por 
tions of the reflector with a consequent increase 
in the back radiation of the reflector. When a 
radiation characteristic sensitive in only one di 
rection is desired, an increase in back radiation, 
that is, sensitivity on both sides of the reflector 
is a cause for ambiguity of indications. 

It is accordingly an object of this invention to 
reduce back radiation sensitivity of an antenna, 
reflector for comparatively low frequencies in a 3 
given band. 

It is another object to reduce the formation of 
standing Waves along resonantly dimensioned 
portions of the reflector. 

It is another object to provide a reflector which 
is non-resonant in any one of its portions with 
respect to the lowest frequency in a given band. 
A still further object is to provide a reflector 

which may be made non-resonant for vertically 
polarized or for horizontally polarized radiation. 

Still another object is to provide a reflector 
which is non-resonant in any of its portions over 
a wide band of frequencies. 

In accordance with certain features of the in 
vention, I provide a reflector comprised of a 
rectangular metallic sheet in conjunction with 
a given antenna, the horizontal and/or vertical 
edges of which approach or may be less than 
the one-half wavelength for a given low fre 
quency of the band dealt with. In order to avoid 
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the formation of standing Waves provide con 
ductive extensions of the edges of the reflector 
which correspond to the respective polarization 
of the radiation to which the antenna, is exposed. 
In accordance With another feature of the inven 
tion I provide extensions for the edges as well as 
for intermediate portions of the reflector par 
allel to the edges whereby the reflector is effec 
tive in avoiding the formation of standing waves 
on any part of its surface which may be resonant 
over a broad band of frequencies. In accordance 
with still another feature of this invention I pro 
vide an effective extension of the respective edges 
of the reflector without actually having to intro 
duce a physical extension thereof. 
These and other features and objects of the 

invention will become more apparent upon the 
consideration of the following detailed descrip 
tion of embodiments to be read in connection with the accompanying drawings in which:. . . 

Fig. 1 represents a plan view of a reflector in 
accordance with my invention designed for hori 
Zontally polarized radiation; . . . . . . . . . . . . . . . . . 

Fig. 2 represents a reflector constructed in ac 
cordance with the invention for vertically polar 
ized radiation; 

Figs. 3 and 4 are variations of a reflector de 
signed for a wide frequency band; and 
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Fig. 5 is a plan view of a reflector, certain edges 
of which have been lengthened in another way. 

Referring to the drawings, the reflector of Fig. 
1 comprises a rectangular metallic sheet hav 
ing a horizontal dimension given by one of the 
horizontal edges 2 and a vertical dimension which 
is given by one of its vertical edges 3. The hori 
zontal edges have been provided with horizontal 
extension bars 4, 5, 6 and which extend the 
horizontal dimensions to some value ?h. A di 
pole antenna, 8 designed for operation over a 
relatively wide band of frequencies is suitably 
mounted in front of the reflecting surface f. The 
antenna is a horizontal dipole, particularly sensir 
tive to waves of a horizontal polarization. At 
the lower frequencies of the wave band the hori 
Zontal reflector dimension may be a half Wave 
length or less. The extensions added thereto are 
such that h is greater than a half wavelength 
at the operative frequencies so that resonance 
effects to horizontal polarized energy will be Sub 
stantially eliminated. 
In Fig. 2 the reflecting surface has been pro 

vided with vertical extensions 9, 10, and 2 
of its vertical edges 3. These extensions are 
such that v is greater than a half Wavelength 

55 so that vertical polarized resonance effects Will 
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be substantially reduced or eliminated. It should 
be clear that if the antenna, is designed to oper 
ate at both horizontal and vertical polarization, 
two sets of extensions such as shown in Figs. 1 
and 2, may be used on the same reflector. 
The reflector of Fig. 3, which is intended to 

Operate over a wide band, instead of having in 
dividual bar-like extensions of its edges, has been 
provided with wing-like extensions 3, 4, 5 and 
f6, which have their maximum dimension in line 
With the edges 2 and are reduced to zero in line 
With the intermediate horizontal portions of the 
reflector. This construction will serve further to 
Teduce resonance effects which night occur in 
termediate the edges of the reflector. 
In Fig. 4 a reflector is shown provided with 

extensions similar in effect to those of Fig. , 3. 
However, instead of continuous extension sur 
faces, individual bars as at T and 8 are at 
tached to oppositely disposed edges of reflector 
parallel to the plane of polarization. The bars 
T and 8 progressively assume a smaller size 
from the outer portions of said edges toward the 
center portions of said edges of the reflector. 
Another System for obtaining an effective ex 

tension of the resonant edges of a reflector has 
been Suggested in Fig. 5 where the horizontal 
edges have been increased in length by being 
Serrated as at 9 and 20. 
While I have shown a few examples of how 

resonance may be avoided in a reflector for in 
dividual and wide band frequencies, it is to be 
noted that resonance may be eliminated in other 
Ways analogous to the above. 
While I have described above the principles 

of my invention in connection with specific ap 
paratus, it is to be clearly understood that this 
description is made only by way of example and 
not as a limitation on the scope of my inven 
tion as defined in the objects and the accom 
panying claims. 

:I claim:- - 
1. A reflector for use with an antenna adapted 
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4. 
to Operate on a given band of frequencies and 
With a predetermined polarization, comprising a 
member having a plane reflecting surface and a 
plurality of conductive bar-like extension ele 
ments extending from opposite edges of said 
member in the same plane as Said reflecting sur 
face and parallel to the plane of polarization, 
Said elements having divers lengths and spacedly 
mounted from each other along the opposite 
edges of said member, whereby said reflector is 
rendered substantially aperiodic at the operat 
ing frequencies in said band. 

2. A reflector as claimed in claim 1, wherein 
Said member comprises an element having op 
positely disposed edges, each edge having a cen 
tral portion and outer portions, said extension 
elements extending from both said edges, the 
longest of said extension elements attached ad 
jacent the outer portions of said edges and the 
Shortest of Said extension elements attached ad 
jacent the central portions of said edges, said 
extension elements of intermediate lengths being 
disposed in ascending order from the central 
portions of Said edges in accordance with their 
length. 
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