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@ A passive process for the variation of the phases in the fresnel zones.

@ The process consists in that electric bodies, transparent
to the electromagnetic waves, are introduced into the paths
thereof, so as to cover different Fresnel zones and thereby
producing phase variations of the waves passing separately
through each zone.
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A PASSIVE PROCESS FOR THE VARIATION
OF THE PHASES IN THE FRESNEL ZONES

This invention relafes to a passive proéess for the
variation_of the phases of the Fresnel zones.

When an electromagnetic connection is establ ished
between an emitting antennarE and a receiving antenna R,
according to the study accomplished by Fresnle, it is
possible to establish the so-called “Fresne! zones” in a
plane intersecting the line ER connect ing both the anten
nas along the path of the waves. Assuming O is a point
of the line ER and thfough it a plane P is traced inter-
secting the same, this will cut the Fresnel ellipsoids
according to a series of ellipses arranged so that each
will contain all the preceding; the surface of the first

ellipse is called the first Fresnel zone, the crown in-

cluded betweeen the first and the second ellibsés is the

secondrFreSneI zone, and so forth. When the plane P is

perpendicular to the line ER, which is called axis of the
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beam, the ellipses will convert in concentric circumfe-
rences having their centre in 0 and radiuses given by the
Fresnel formula, whose zones will then be: the first zone
a circle with radius ry, the second a circular crown with
radiuses ry, and rg, etc. Some of these zones have been
represented in Figure 1.

It is known from long time that when an electroma-
gnetic wave travels through a dielectric material, its
propagation speed depends from the parameters of the
medium, so that if in the path of a beam a dielectric
plate having a given thickness is interposed, the time
required for the beam to traverse the plate depends from

the parameters of the material forming said plate and

from its thickness; or said in other words, the phase of

the wave in the outlet surface has changed in comparison
with the phase it presented in the same point before the
introduction of the plate. It will be possible to obtain
different phase variations inserting plates of different

materials, or plates with different thicknesses, or a

proper combination of materials and thicknesses. This is

shown in figure 2a. The inserted plate can be formed with
different superimposed plates from different materials,
as illustrated in figure 2b, some of which (or all of
them) can be the air, which is also a dielectric mate-
?ial.

All the points of a wave falling into the same
Fresnel zone contribute to the formation of the received
field intensity with amounts variable according to its

phaserbut all the same sign, so that the first contribu-

tes positively, the second negatively, and generally the

- zones of odd space contribute positively, while the zones
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of even space contribute negatively. Inverting the phases
of all the points of the wave passing through a Fresnel
zone, the sign of its contribution will be inverted, so
that if it acted negatively, i.e. reducing the field
value, inverting the sign the field will increase in the
receiving point. Carrying out the inversion of the phases
of various Fresnel zones of the same nature, the field
obtained will be substantially increased. Varying the
phases of the waves passing through a Fresnel zone in
proper amounts for each point, or in various zones, it
is possible to obtain a substantial reduction of the
received field. In similar manner further advantageous
results are possible. The process according to the.
present invention consité in the insertion of plates of
dielectric materiéls having proper permittivity and sui-
table thickness to obtain-the required phase variation
in the points of each Fresnel zone, attaining one of the
above-mentioned results. The inserted plates should
cover completely or in part each of the Fresnel zones,
and their thicknesses should be apt to produce the
proper phase variation. In figure 3 the arrangement of
two crowns of dielectric material corresponding to two
circular Fresnel zones is shown, and in figure 4 the
arrangement of two further polygonal crowns for their
corresponding Fresnel zones is illustrated, both without
any limiting character in the form or in the number of
the inserted dielectric bodies.

Further, said results are obtained inserting die-
lectric bodies in different Fresnel zones of both- nature
as shown without any limiting character in figure 5, ih‘

which the first four zones are represented covered by
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the respective dielectric bodies; in this example the
same material but with different thickness in the zones
of different nature has been employed, as will be
appreciated in the cross-section A-A in said figure. In

the same manner it is possible to operate using polygonal

" crowns or parts of the former and of the latter.

Further, the process can be applied repetidly in

~different points 03,, 02 in the path of the beam, as re-

presented in figure 6, obtaining thereby a very important

amplifying effect.

The process of the present invention consists in the
insertion of dielectric bodies having the true or appro-
xiﬁate corresponding shapes of the respective Fresnel
zones formed in the selected point of the path of the
beam, or of parts of the same, and the proper thicknesses
in order that at the outlet faces the phases of the waves
have udergone the required variations in each of the
Fresnel zones, or in part of the same, as has been éxplg
ined in this description and illustrated in figures 1
to 6.

The passive process for the variation of the phases

of the Fresnel zone in one of its embodiments produces

"as a direct consequence a substantial increase of the

field value in the receiving point, that means a corre-

sponding increase of the density of the electromagnetic

‘intensity received in said point. This increase in the

direction ER demonstrates that in different directions

" - the energy will be reduced and as a consequence less de-

trimental interferences from a radio channel upon other

contiguous or upon itself (attenuation of the signal

“due to reflection, effects produced by beams according
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to multiple paths, etc.) are produced.

The group of crowns of dielectric materials (one or
more) arranged in the Fresnel zones of a certain plane,
is kept jointed by known mechanical means and is secured
to its supporting base through posts, masts or .any other
support ing means conventionally used to keep objects at
a level and in an orientation required. Figure 7.is..a
schematic representatioh of one of said supporting means,
without any limitative character, and given as a:simple
illustrative examplé.r

By properly chosing the pahse variations obtained
with the present process in all the fresnel zones, so
that at the outlet face the exiting waves of all the
Fresnel zones result in the same phase, the maximum e-
nergy gain is obtained in the receiver. In one of the
embodiments of the preseﬁt process, a substantial increa
se in the gain is obtained .inverting the phases of the
waves passing through different even Fresnel zones, so
that their contributions to the field formation change
the sign, being negative, and so they cooperate now.
with the odd zones to increase the value of the received
field. As the phase variations depart from the inversion,
the effects in the gain along ER become smaller. Accor-
ding to another embodiment of this process dielectric
bodies with different thicknesses are inserted in various
Fresnel zones, which, properly selected, nullify or
drastically reduce an interfering signal arriving in a
known direction.

The same group of crowns resulting from the applic-
ation of the described process can be used for various

radioelectric channels E1R1, EgR2, etc. simultaneously
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when their axes cross in the centre of the grouprof
crowns. As a non limiting example of an embodiment of
tghe described process, in this particular case, is the
- production of a multiple antenna with a high gain, for-
‘med by a single group of dielectric crown and various
coil antennas properly arranged in relation with the
crowﬁs, that can be used for the reception of the sig-
nals simultaneously from various television satellites.
" The passive process for the variation of the phases
of fherfresnel zones is further a process by means of
which the phases of every Fresnel zone are separately
changéd, and by selecting properly said variations it
is possible to obtain the required purpose. |t substan-
tia!l& consists in the introduction of dielectric bo-
diés,rtransparent to the électromagnetic waves, which
cover each Fresnel zone and having thicknesses suitable
lto obtain in every point the required phase change.
Even if the size of these bodies is non exactly matched
with the covered zones, for instance using polygonal
crowns, the effect attained with the present process
will be almost the same as that with crowns having the

same size as the corresponding Fresnel zones.

~
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CLAIMS

1. A passive process for the variation of the phases
in the Fresnel zones, characterized in that dielectric
bodies transparent to the electromagnetié waves are in-
serted in the path of the latter and different fresnel
zones are covered, in order to obtain variations in the
phases of the waves traversing separately each zone.

2. A passive process for the variation of the phases
in the Fresnel zone as claimed in claim 1, characterized
in that the dielectric bodies have the same shape and
size as the covered fresnel zone, or part of the same.

3. A passive process for the variation of the phases
in the Fresnel zone as claimed in claims 1 and 2, chara-
cterized in that the dielectric bodies are plates having
selected thicknesses for every zone, being allowed also
a variation inside every zone.

4. A passive process for the variation of the phases
in the Fresnel zone as claimed in claims 1 and 3, charac
terized in that the dielectric bodies have a polygonal
contour and approximately cover the respective Fresnel
zone. | .

5. A passive process for the variation of the phases
in the Fresnel zone as claimed in claim 3, characterized
in that the plates are formed by superimposed plates of
dielectric material with the proper thickness, including
air, which is a|§o a dielectric.

6. A passive process for the variation of the phases
in the Fresnel zone as claimed in claims 1, 2, 3, 4 and
5, characterized in that it applies to any number of

Fresnel zones in the same plane, forming in this way a
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so-called group of crowns.

7. A passive process for the variation of the phases
in the Fresnel zone as claimed in claim 6, characterized
in that it applies to the Fresnel zones of different
planes, forming as many groups of crowns.

8. A passive process for the variation of the phases
in the Fresnel zones as claimed in claim 6, characteri-
zed in that the same group of crowns applies simultaneou
sly to different radiocelettric channels when their axes
cross at the common centre of the group of crowns.

9. A passive process for the variation of the phases
in the Fresnel zones as claimed in anydne of the prece-
dungrclaims,rcharacterized in that the dielectric bodies
applie to different zones of even order, producing the

inversion of their phases.
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