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(57) Abréegée/Abstract:

The Invention relates to a device for exciting a centrally focused reflector antenna, comprising a waveguide (1), a dielectric field
transformer (2) arranged on said waveguide (1) and a mounting platform (3) for a series of modules (8) which Is embodied on one
end of the waveguide (1). The waveguide (1) Is provided with a means for recelving the dielectric field transformer (2) which partially
protrudes into the waveguide (1). In a preferred embodiment, a dielectric support (9) Is provided in the vicinity of the dielectric field
transformer (2). The middle of said support has a circular bore (12) whose diameter corresponds to the diameter of the dielectric
fleld transformer (2). One advantage of the invention Is that the centrally focused reflector antennae can be excited in the focal point
thereof In a field-optimum broadband manner. No mechanically displaced components are required as a result of the dielectric fiela
transformer. The Inventive device can be produced in a cost-effective manner with high mechanical precision and little effort. It Is
characterized by high tolerance with respect to various environmental conditions such as temperature, humidity of the air and
aggressive media.
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(54) Title: DEVICE FOR EXCITING A CENTRALLY FOCUSED REFLECTOR ANTENNA

(54) Bezeichnung: ANORDNUNG ZUR ERREGUNG EINER ZENTRALFOKUSSIERTEN REFLEKTORANTENNE

(57) Abstract: The invention relates to a device for exciting a centrally focused reflector antenna, comprising a waveguide (1), a
dielectric field transformer (2) arranged on said waveguide (1) and a mounting platform (3) for a series of modules (8) which is
w= cmbodied on one end of the waveguide (1). The waveguide (1) is provided with a means for receiving the dielectric field transtormer
< (2) which partially protrudes into the waveguide (1). In a preferred embodiment, a dielectric support (9) is provided in the vicinity of
the dielectric field transtormer (2). The middle of said support has a circular bore (12) whose diameter corresponds to the diameter
QL of the dielectric field transformer (2). One advantage of the invention is that the centrally focused reflector antennae can be excited
v in the focal point thereof in a field-optimum broadband manner. No mechanically displaced components are required as a result of
& the dielectric field transformer. The inventive device can be produced in a cost-effective manner with high mechanical precision and
™~ lort. It is characterized by high tolerance with respect to various environmental conditions such as temperature, humidity of

= little e

&= the air and aggressive media.
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& (57) Zusammenfassung: Die Erfindung betrifft eine Anordnung zur Erregung einer zentralfokussierten Reflektorantenne, beste-
o hend aus einem Hohlleiter (1), einem am Hohlleiter (1) angeordneten dielektrischen Feldtransformator (2) und einer an einem Ende

des Hohlleiters (1) ausgebildeten Montageplattform (3) fiir Folgebaugruppen (8).
a [Fortsetzung auf der ndchsten Seite]
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Der Hohlleiter (1) weist eine Aufnahmemd&glichkeit fiir den dielektrischen Feldtransformator (2) auf, der teilweise in den Hohlleiter
(1) hineinragt. Eine bevorzugte Ausfiihrungsform sieht einen in der Nahe des dielektrischen Feldtransformators (2) angeordneten
dielektrischen Triger (9) vor, dessen Mitte eine kreisrunde Bohrung (12) aufweist, deren Durchmesser mit dem Durchmesser
des dielektrischen Feldtransformators (2) korrespondiert. Mit der Erfindung verbindet sich der Vorzug einer feldoptimalen und
breitbandigen Erregung zentralfokussierter Reflektorantennen in ihrem Brennpunkt. Durch den dielektrischen Feldtransformator
sind keinerlei mechanisch bewegte Komponenten erforderlich. Die Anordnung ist mit hoher mechanischer Prizision bei geringem
Aufwand kostengiinstig herstellbar. Sie zeichnet sich durch eine hohe Toleranz gegeniiber unterschiedlichen Umweltbedingungen,
wie Temperatur, Luftfeuchte und aggressiven Medien aus.
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DEVICE FOR EXCITING A CENTRALLY FOCUSED REFLECTOR ANTENNA

The present invention relates to an arrangement for feed‘ing a centrally focused
reflector antenna.

‘The arrangement has pa'rticular application in the areas of communications
technology in stationary, portable and mobile transceiver systems of high-
frequency electromagnetic radiation sources, in particular of geostationary and
orbiting satellite systems, in mobile ground and air sources as well as in point-to-

point radio relay transmission or point-to-multipoint radio relay transmission of
safety, radar and non-contacting sensor equipment.

Prior arrangements for feeding a centrally focused reflector antenna system have
used either a corrugated horn or a flatly flared waveguide piece as a feed system
located at the end of the waveguide.

The feed system is disposed at the focal point, the phase center, of the reflector
antenna and is intended to illuminate it in an optimum manner. Of particular

significance is a largely uniform illumination of the reflector at uniform phase
occupancy.

Prior arrangements for the purpose of feeding a reflector antenna system and its
beam scanning have utilized a feed system at the focal point of the reflector
antenna or a feed system mounted in the vicinity of the focal point, which
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consists of discrete radiating elements (ARRAY) or a combination of such an

array fed by another system.

Due to the functionalities of the corrugated horn feed system or the flatly flared
waveguide, known technical solutions for that purpose fail to achieve optimum
field distribution in the reflector system and/or optimum illumination. Analogously,
this also applies to feed systems designed to influence the antenna's radiation
pattern, where especially in this case significant losses of gain and system quality

occur or have to be accepted. This is equally true of suppressing undesired
sidelobes.

As a result of design constraints, the necessary sealing of the waveguide system
from environmental effects can be achieved only by using additional and
expensive components which may possibly further degrade the functionality of
the feed system. In addition, the prior feed systems cannot be combined with
downstream modules, such as down converters, in a non-reactive manner. This
means that in general additional work to provide for an optimum match between

such a prior feed system and the downstream module, including the cost
involved, will be required.

Therefore, it is an object of the present invention to provide a cost-effective
arrangement for feeding centrally focused refiector antennas in a field-optimum
broadband manner at their focal point, the phase center, while at the same time
establishing a non-reactive connection to downstream modules and improving
environmental sealing of the waveguide, and to ensure a proper match between
the feed system and the respective reflector geometry (f/D ratio) so as to
influence the design of the radiation pattern including the functionality of
changing the field distribution at the waveguide end specifically with respect to
the reflector system in such a way that no feedback into the waveguide and,
therefore, into the downstream module will be caused.
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In accordance with the invention, this objective is attained with an arrangement for
feeding a centrally focused reflector antenna comprising a waveguide and a dielectric
support, characterized in that a dielectric field transformer is mounted on said
waveguide and said dielectric support is mounted in front of said waveguide in the
vicinity of said dielectric field transformer without being mechanically or electrically
connected thereto, wherein said dielectric support includes a circular bore at the
center thereof whose diameter corresponds to the diameter of said dielectric field
transformer, said dielectric field transformer partly protrudes into said circular bore,
and a mounting platform for downstream modules is formed at the end of said

wavequide.
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One particular advantage of the arrangement according to the invention is that it
ensures that centrally focused reflector antennas will be fed in a field-optimum
broadband manner at their focal points. No mechanically moved components are
required as a result of the dielectric field transformer. The entire arrangement can
be easily manufactured in a cost-effective manner with high mechanical
precision, while it also exhibits high tolerance with respect to various
environmental conditions such as temperature, air humidity and aggressive
media.

In a preferred embodiment of the invention, mounting a dielectric support in the
vicinity of the dielectric field transformer and mounting passive, easy-to-control
radiator components on the dielectric support permits to change the broadband
feed field of the field transformer while optimizing loss and field, without requiring
mechanically displaced components and without having to mechanically connect
the dielectric support to the field transformer.

Other advantages will become apparent from the following description of the
arrangement according to the invention taken in conjunction with the
accompanying drawings, wherein:

Fig. 1 shows a section of an arrangement according to the invention;

Fig. 2 is a plan view of the arrangement shown in Fig. 1;

Fig. 3 shows a section of an arrangement according to the invention
including a mount for mounting a circular reflector;

Fig. 4 is a rear view of the arrangement according to the invention shown
in Fig. 3; |

Fig. 5 shows a section of an arrangement according to the in\)éntion

including the mounted reflector; and
Fig. 6 is a plan view of the dielectric support.

As shown in Fig. 1, the arrangement according to the invention comprises a blunt
ended waveguide 1 closed on one side by a dielectric field transformer 2 which
partly protrudes into the waveguide 2 and whose geometry corresponds, or is
matched to, the reflector system used. At its other end, the waveguide 1
comprises a mounting platform 3 for downstream modules 8. The dielectric field
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transformer 2 affects the E components of the alternating electromagnetic field in
the direction of propagation such that the original wave field will be deformed at
the other end of the waveguide 1 so as to obtain a uniform, especially circular
expansion of the resuiting radiation field of the waveguide 1 and a selectable
power distribution on the reflector. This causes a drastic increase in the efficiency
of the arrangement as a whole.

In a preferred embodiment of the arrangement according to the invention, the
downstream module 8 is not connected by any rigid mechanical means to the
waveguide 1 and the mounting platform 3; instead, these are mounted in a
rotatable and mechanically fixable manner about the axis of symmetry of the
reflector 6. This provides the particular benefit that all functionalities of the
system are maintained without changing the position of the entire antenna
arrangement, particularly of the reflector 6, whi'le any rotations of polarization with
respect to the orthogonal alignment of the H/E vector to the normal earth plane —

in this case especially the so-called skew angle — can be compensated for by
rotating the downstream module 8.

Moreover, the dielectric field transformer 2 has the advantage that for a region of
high bandwidth the influence on the field is nearly uniform, while at the same time
a transformation from the waveguide wave mode to the free-space m<;de IS
realized, whereby the arrangement of dielectric field transformer 2 / waveguide 1
can be connected to a downstream system without any feedback.

Fig. 3 depicts an arrangement according to the invention including the mount 4,
shown folded here, for receiving a reflector, the dielectric field transformer 2 and
the mounting platform 3 provided for downstream modules.

Fig. 4 is a rear view of this arrangement, in which the mounting platform 3 is

formed as an equilateral triangle area 5 in order to minimize shadowing in the
reflector.

In Fig. 5, the arrangement according to the invention is shown with a mounted
reflector. The subreflector having a circular aperture 6 is mounted to the mounts
4 by means of the struts 7. In the present embodiment, the downstream modules
8 are bolted to the mounting platform 3. The arrangement according to the
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invention is positioned at the axis of rotation of the reflector 6 and with the
dielectric field transformer 2 at the height of the focal point of the reflector 6.

As shown in Fig. 5, bolted spacers 11 are used to mount a support plate 9 in the
vicinity of the dielectric field transformer 2. The dielectric support plate 9 includes
a bore 12 at the location of the field transformer 2 having a diameter suitable for
the field transformer 2, and is disposed in a plane-parallel fashion to the
mounting platform 3 without having any direct mechanical or electrical connection
to the dielectric field transformer 2.

The dielectric support plate 9, on which the passive radiator components and
circuit elements 10 are mounted, has the effect that the source field from the
dielectric field transformer 2 will only be slightly influenced depending on the
openings in the dielectric support plate 9; as a consequence, the penetrating field
and, therefore, the entire antenna arrangement will suffer only small attenuation
so that an extremely high efficiency continues to be available. At the same time,
the source field from the dielectric field transformer 2 can be influenced such that
the resuiting radiation pattern of the antenna may be varied within the limits
desired for the application. Another benefit of this embodiment of the
arrangement is that simple mechanical mounting means for different antenna
layouts permit to achieve both optimum illumination and, hence, high efficiency of
the entire antenna arrangement, while at the same time the radiation pattern can
be influenced. A specific result is that the necessary reflector area 6 may be
significantly smaller compared to conventional beam scanning systems.

Fig. 6 shows a plan view of the dielectric support 9. It is secured to the mounting
platform 3 using the spacers 11 which can be bolted. The dielectric support 9
includes a circular bore 12 at its center whose diameter corresponds to the
dielectric field transformer 2. Around the bore 12 of the dielectric sUpport S,
parasitic (passive) radiating elements with circuit components 10 are arranged. In
Fig. 6, these have an exemplary uniform distribution in an angle of 90° each,
where each element consists of a pair of radiators positioned orthogonally to
each other. Further, on the dielectric support 9, a control block 13 including
standard components is mounted, which controls the circuit components. The
control block is connected to other downstream modules via a cable 14.
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Claims

1. An arrangement for feeding a centrally focused reflector antenna

comprising a waveguide (1) and a dielectric support (9), characterized in
that a dielectric field transformer (2) is mounted on said waveguide (1)
and said dielectric support (9) is mounted in front of said waveguide (1) in
the vicinity of said dielectric field transformer (2) without being
mechanically or electrically connected thereto, wherein said dielectric
support (9) includes a circular bore (12) at the center thereof whose
diameter corresponds to the diameter of said dielectric field transformer
(2), said dielectric field transformer (2) partly protrudes into said circular

bore (12), and a mounting platform (3) for downstream modules (8) is
formed at the end of said waveguide (1).

2. The arrangement of claim 1, characterized in that the geometry of said
dielectric field transformer (2) is matched to the corresponding reflector
system.

3. The arrangement of claim 1 or 2, characterized in that all components of

said arrangement other than said dielectric field transformer (2) and said
dielectric support plate (9) are made of metal, preferably in one piece,
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wherein the interior of said waveguide (1) has a surface roughness of less
than 0.5 ym.

The arrangement of any of claims 1 to 3, characterized in that said
mounting platform (3) includes mounts (4) to which said reflector (6) is
mounted by means of struts (7), and said downstream module (8) is

mounted in a rotatable and fixable manner about the axis of symmetry of
said reflector (6).

The arrangement of any of claims 1 to 4, characterized in that said
dielectric support is preferably connected to said mounting platform (3) by
means of bolted spacers (11) of metal or dielectric type, and is arranged
in a plane-parallel manner thereto.

The arrangement of any of claims 1 to 5, characterized in that parasitic
(passive) radiator elements, preferably feedable by radiation coupiing,
with circuit components (10) are arranged on said dielectric support (9) -
individually or in orthogonally aligned pairs having a planar or three-

dimensional geometry in the edge region of the beam path around said
bore (12).



CA 02444948 2003-10-20

- pew damy, ¥ s b d

_ .‘\\\\\\\\\.m

/

/

S\\.\s\\\.\\\

.
r

/.

o
3
L}

O‘

4
‘
‘
“
-
*
L]
4




CA 02444948 2003-10-20

‘\\\\\\\‘\

N RN

O
CINNESS

.0"”
&5
&

A




CA 02444948 2003-10-20

- 9 d




CA 02444948 2003-10-20







	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - abstract drawing

