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The present invention relates to a system and device 
for eliminating or minimizing the re?ections onto the 
feed line of a transmitting or receiving antenna having 
an illuminator and a re?ector. 
As far as transmitting antennas are concerned, it is 

known that one part of the power delivered by a feed 
line, cable, wave guide or similar device to the antenna 
is radiated, another part is dissipated and another part 
yet is returned towards the line by way of re?ection. 

In order to optimize the operation of the antenna the 
radiated part must be maximized and the re?ected part 
minimized within the operating range, so that on the one 
hand the e?iciency of the antenna is made as great as 
possible and, on the other hand, disturbances in the op 
eration of the system, which are incident to the presence 
of these re?ections, are avoided. Such disturbances, es 
pecially in the case of television or radio links with a 
large number of channels, become excessive from the 
standpoint of signal quality, even if the re?ected power 
is of too low a level to seriously affect the e?lciency. It 
has been found that in such cases one is not so much 
concerned with the loss of such a small amount of power 
as one is with the disturbances resulting therefrom. For 
this reason, even a small amount of power should, if 
possible, be kept from being reflected back towards the 
feed line. 
Between the radiating surface of the antenna and the 

feed line there is a region which usually corresponds to 
the body of the antenna and which from the operational 
point of view may be called the “power distributor.” 
In order to reduce the power which is re?ected toward 
the line a number of di?erent systems have been pro 
posed. According to a ?rst system the reduction in the 
re?ections is obtained by means of a speci?c design of the 
power distributor. The conventional type of antenna 
which is based on these considerations namely the “horn 
re?ector,” consists substantially of a paraboloidal re 
?ector and of a tapered section which is attached to its 
lower end. This type of antenna is very di?icult to make 
due to its complex structure and it is also very expensive. 
It must be noted that the chamber vformed by the tapered 
section favors the formation of condensation moisture 
which ?ows along its walls and enters the wave guide of 
the feed line which is attached to its bottom end. The 
disadvantages of this are well-known. 

In order to avoid this, it is necessary to provide suit 
able ?ow channels for the Water, or to provide an air-drier 
which avoids the possibility of condensation. 

It is also known that it is possible to compensate for 
the re?ections on the inside of the “power distributor” 
by means of regulating screws or similar means. It has 
been found that this last solution is suitable for a limited 
frequency range, but, as is well known, it is no longer 
suitable for a broader frequency range within which low 
re?ection losses are required. 

Every-thing that has been stated so far, and which will 
be stated in the following description of the present in— 
vention, relates to the case of a transmitting antenna, but 
in view of the reciprocity principle, all this also holds 
true, with certain modi?cations, for receiving antennas. 
The object of the present invention is to obviate the above 
disadvantages by dissipating the re?ected energy or any 
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other reactive energy, with a system which is able to 
absorb in the “power distributor,” gradually but suffici 
ently, the oscillations‘ coming from the feed line which 
would otherwise be returned to this line, and also by 
preventing the return of previously re?ected oscillations 
to the feed line. In the case of an antenna consisting of an 
illuminator, or primary radiator, and a re?ector, or sec 
ondary radiator, this result is achieved by providing be 
tween the illuminator mouth and the region of the re?ec 
tor which would tend to return energy toward the illumi 
nator, a structure with microwave-absorbing properties 
which is ?uted, if possible in all directions, so that the os 
cillations are absorbed without re?ections. 
The structure should be in alignment with the projec 

tion of the margin of the illuminator mouth, taken in a 
direction approximately parallel to the axis of the antenna 
reflector, so that this structure is interposed in the way of 
the beam of the radiations to be absorbed. 

In order to improve the absorption in. both polariza 
tions a plurality of absorbing structures may be disposed 
on different levels. In any case, the structure may com 
prise one or more component elements. Instead of this 
structure, it is also possible to use an absorbing layer ap 
plied to the re?ector portion on which re?ections tend 
ing to be returned to the illuminator would occur. 
The invention will now be described with reference to 

the accompanying drawings which, by way of example, 
refer to a preferred embodiment wherein the absorbing 
effect is obtained from a structure which has a plurality of 
components and in which the illumination of the an 
tenna reflector is offset. 
FIG. 1 shows in cross-section an assembly consisting 

of a re?ector, an illuminator and an absorbing structure. 
FIG. 2 shows a top view of an absorbing structure. 
FIGS. 2A and 2B are cross-sectional views taken along 

the lines A-—A and B-B respectively of FIG. 2. 
FIG. 3 shows in top view a structure with a plurality 

of radially disposed elements. 
FIG. 4, also in top view, shows a parallel arrange 

ment of these elements. 
FIGS. 5 and 6 show, in top view and in side view, re 

spectively, an arrangement of superimposed stacks of a 
structure having parallel elements. 
FIG. 7 shows the matching curve for a paraboloidal 

antenna with or without absorbing structure. 
In FIG. 1, there is shown at 1 the antenna re?ector 

of the type using a paraboloidal shell, at 2 the illuminator 
connected to the feeding equipment not shown in the 
?gure, and at M the absorbing structure which is at 
tached to plate 3 which, in turn, is mounted on the sur 
face of base 4 of the re?ector. The illumination is olfset, 
that is, the illumination axis i-i is not parallel to the 
axis a—-a of the re?ector paraboloid and the focus of the 
paraboloid coincides with the center of the mouth of 
illuminator 2. 
The structure M consists of one or more elements, or 

solid pieces 5, of microwave-absorbing material, each of 
which has the form of an irregular pyramid whose base 
is mounted on plate 3, the latter also made of absorbing 
material. 
FIG. 2 shows one element of pyramid form in detail. 
The height of each pyramid is such that the vertex V 

thereof is in approximate alignment with the projection 
along a line substantially parallel to the axis a—a of the 
paraboloid of the upper edge of the illuminator month 

In this fashion, the radiation beam whichis propa 
gated in a direction parallel to the axis of the paraboloid 
is fully intercepted by the absorbing material, such as 5, 
and is suiiiciently absorbed. In order to attenuate the re 
?ections of the rays coming from the illuminator, the sur~ 
faces of the pyramid or pyramids facing the illuminator 
have an edge, which gradually slopes down from vertex 
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V. This side of thepyramid is arranged to substantially 
dissipate the feeding power :prior to re?ection, but only 
with regard to the portion ‘which would otherwise be 
returned?to the illuminator 2. The edge between the 
faces of these pyramids which are juxtaposed to the re 
?ector may have a steeper slope because this side of the 
pyramid 'is designed to substantially absorb the re?ected 
oscillations coming from the opposing side of the re?ec 
tor, Which'have a much lower intensity compared with the 
oscillations coming directly from the illuminator, and 
also because possible partial re?ections by these faces do 
‘not directly affect the illuminator. 

In practice, the slopes of these upper edges are deter 
mined after establishing the length l of this pyramid, 
-i.e. -;the length of the projection of the edges on the mount 
ing plane. . . 

In order to obtain good absorption, the length l of 
the pyramid should not be smaller than 5 to 6 wave 
lengths (A) of the propagated oscillation. 

In the case of the structure consisting of several pyra 
rnids, the preferred arrangements of such elements are 
the radial arrangement shown in FIG. 3 or the parallel 
arrangement shown in FIG. 4. In both arrangements, 
the pyramids are mounted to the plate 3 symmetrically 
with respect to the principal illuminating axis i—i. The 
maximum distance between the upper edges, facing the 
illuminator, of two adjacent pyramids must be slightly 
smaller than one half wave length (A). 

If necessary two or more superimposed structures may 
be used, as indicated in FIGURES 5 and 6 which refer to 
.a parallel arrangement of three stacks of pyramids. 

As may be seen from FIGURE 6 the second and third 
stack are mounted on another plate 3’ which is parallel 
to plate 3 and on which the respective pyramids are dis 
posed at 180° relatively to each other, with the bases fac 
ing each other and in an array corresponding to that of 
the pyramids mounted on plate 3. The Vertices of the 
pyramids of the second stack face the vertices of the 
corresponding pyramids of the ?rst stack. 
in FIGURE 7 there are shown two matching curves 

A and B, the ?rst being drawn in solid lines and re 
lating to an antenna with absorbing structure and the sec 
ond being drawn in broken lines and relating to an an 
tenna Without absorbing means. The ordinate shows the 
values of the standing wave ratios (S.W.R.) in decibel 
and the abscissa shows the frequencies in megacycles 
within the frequency range of 3800 to 4200‘ megacycles. 
As will be clear from the graph, in the case of the 

antenna with absorbing element the curve (A) is at all 
points below .2 decibel. Tests have been made with a 
paraboloidal shell re?ector having its illumination axis i-i 
nonparallel to the re?ector axis a—a. The absorbing 
structure consisted of four radially disposed pyramids, see 
FIG. 3, made from a mixture of iron powder of high 
permeability (/L) with a suitable binder. 
The height of each pyramid was 100 millimeters and 

the length (l) was 550 millimeters, of which 400 milli 
meters corresponded to the projection of the edge of 
smaller slope which faces the illuminator. 
The distance of the projections of the edges of two 

adjacent parallel pyramids onto their bases was approxi 
mately 12 millimeters. The results have been illustrated 
with reference to an antenna having an offset illuminator. 
It is clear that what has been said above is also valid 
for an antenna illuminated along its axis. In this case 
it is not necessary to dissipate the full amount of the 
power which would be returned to the illuminator be 
cause more complete absorption can be obtained, in this 
instance by compensating for the re?ections on the interior 
“power distributor” with the usual arrangements. 

Furthermore, reference has been made to the use of 
an absorbing structure, but the same results can be ob 
tained by applying a layer of absorbing vmaterial, for in 
stance varnish, to the re?ector portion where re?ections 
occur which are directed towards the illuminator. 
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What is claimed is: . 
1. In an antenna system of the type comprising'a re 

?ector formed of a sectional paraboloid having a ?at 
horizontal ground plane and having illuminating means 
disposed at the focal point, offset from the focal axis 
of said re?ector, for illuminating said re?ector with vradi 
ant energy: 1 l - ‘ 

microwave absorbing means on said ground plane, in 
terposed in the ‘region between said illuminating 
means and that part of the re?ector which is sub 
stantially perpendicular to ‘the direction of'prop'aga 
tion of the incident ‘rays from \the illuminating 
means, for the absorption of the unwanted radiant 
energy from said part of the re?ector which is re 
?ected back to said illuminating ‘means. 

2. In an antenna system of the type comprising a re 
?ector formed of a sectional paraboloid having a list ‘ 
horizontal ground plane, and having illuminating means 
disposed at the focal point, offset from the focal axis 
of said re?ector, for illuminating said re?ector with ra 
diant energy: 7 7' I 

microwave absorbing means comprising ?rst and second 
means on said ground plane, interposed in'theregion 
between said illuminating means and that part of the 
re?ector which is substantially perpendicular to the 
direction of propagation of the incident rays from 
the illuminating means, said ?rst means gradually 
absorbing the radiant energy which is propagated 
from said illuminating means towards said part of 

l the re?ector, and said second means gradually ab 
sorbing the radiant energy which is re?ected from 
said part of the re?ector towards said illuminating 
means. ' - 

3. The combination, in an antenna system according to 
claim 2, wherein said microwave absorbing means com 
prises a structure ?uted in all directions and the crest of 
the structure does not extend beyond the projection, taken 
in a direction parallel to the axis of the reflector, of the 
edge of the illuminator mouth. 

4. The combination, in an antenna system according 
to claim 3, wherein said structure comprises at least one 
solid pyramid the base of which‘lies in the plane of the 
reflector base and the vertex of which is ?ush with the 
projection, taken in a direction parallel to the axis of 
the re?ector, of the upper edge of the illuminator mouth, 
the upper edge between the faces of the pyramid oppos 
ing the illuminator having a slope more gradual than that 
of the edge between the faces opposing the re?ector, the 
projection of these upper edges on the plane of the re 
?ector base being a multiple of the wave length of the 
propagated radiant energy. 

5. The combination in an antenna system according 
to claim 4, wherein said structure of microwave absorb— 
ing material comprises a plurality of component pyramids 
as de?ned in claim 4, the pyramids being disposed in a 
plane in radial relation to each other and symmetrically’ ‘ 
with respect to the axis of illumination, the maximum dis 
tance between the upper edges, facing the illuminator, of 
two adjacent pyramids not exceeding one half of the 
wave length of the propagated radiant energy. 

6. The combination in an antenna system according to 
claim 5, wherein said pyramids are arranged in a plurality 
of superimposed levels. ‘ t 

7. The combination, in an antenna system according to 
claim 4, wherein said structure of microwave absorbing 
material comprises a plurality of component pyramids as 
de?ned in claim 4, the pyramids being disposedin a plane. 
in parallel relation to each other and symmetrically with 
respect to the axis of illumination, the maximum distance 
between the upper edges, facing the illuminatonof two 
adjacent pyramids not exceeding one half of the Wave 
length of the propagated radiant energy. ' 

8. The combination, in an antenna system according to 
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claim 7, wherein said pyramids are arranged in a plu 
rality of superimposed levels. 
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