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Description

BACKGROUND OF THE INVENTION

1. Field of the invention

[0001] The present invention relates to an antenna ap-
paratus according to the preamble of claim 1.

2. Description of the Related Art

[0002] An antenna apparatus is presented in US-A-6
087 985, which discloses a reflector antenna guided by
a tracking system to be aligned with a source of electro-
magnetic radiation signals. The supply of current to the
reflector antenna for the control mechanism and control
motors is realized between a stationary antenna platform
and a revolving antenna base via a transformer, making
the current transmission practically maintenance free.
[0003] Another related document, GB 2 257 301 A,
discloses an antenna mounting comprising two parts, a
base and a body. Electrical connections between a rel-
ative rotary body and the base are provided by a capsule
slip ring assembly on the axis of rotation.
[0004] Additionally, the prior art of electrical transform-
ers, for example US-A- 4 321 572, discloses transformers
in which there is relative motion between the primary and
secondary winding of the transformer. The particular doc-
ument describes a transformer for coupling an electrical
energy from a stationary element to a rotating element
without the use of sliding contacts.
[0005] Another transformer is disclosed in document
EP 0 926 690 A1. This isolation transformer comprising
primary and secondary cores and primary and secondary
coils can be used for transmitting large current electric
energy or simply signals.
[0006] For example Fig. 10 is a block diagram showing
the configuration of another conventional antenna appa-
ratus. In Fig. 10, reference numeral 1 denotes a movable
part and reference numeral 2 denotes a fixed part that
supports the movable part 1 in a moving body such as
an airplane or a vehicle that is mounted with an antenna.
The movable part 1 is provided with an antenna 3 for
microwave communication with a communication satel-
lite, a ground base station, or the like, an EL motor 4 for
rotating the antenna 3 about the EL (elevation) axis, and
an AZ motor 5 for rotating the antenna 3 about the AZ
(azimuth) axis. The movable part 1 is also provided with
an EL angle detector 6 for detecting the EL angle of the
antenna 3, an AZ angle detector 7 for detecting the AZ
angle of the antenna 3, and an antenna control section
8 for controlling the EL motor 4, the AZ motor 5, the EL
angle detector 6, and the AZ angle detector 7. The an-
tenna control section 8 is provided with a drive control
section 9 for driving the EL motor 4 and the AZ motor 5
and a position detecting section 10 for reading antenna
angles detected by the EL angle detector 6 and the AZ
angle detector 7 and for outputting the antenna angles

thus read to the drive control section 9.
[0007] In the fixed part 2, reference numeral 11 de-
notes a transceiver for generating a radio signal to be
output from the antenna 3 and for frequency-converting
a reception signal that is supplied from the antenna 3 and
performing signal processing on a resulting signal. Ref-
erence numeral 12 denotes an attitude information de-
tecting section for detecting the attitude of the moving
body such as an airplane or a vehicle that is mounted
with the antenna 3. For example, the attitude detecting
section 12 detects attitudes of the moving body about
the roll axis, the yawing axis, and the pitch axis and a
latitude and longitude. Reference numeral 13 denotes a
drive instruction generating section for converting atti-
tude information obtained by the attitude detecting sec-
tion 12 into information suitable for a coordinate system
that is employed in the antenna control section 8 and for
generating a drive instruction for a motor drive control.
Reference numeral 14 denotes an AC power source of
the movable part 1 and the fixed part 2, and reference
numeral 15 denotes an AC/DC converter for converting
an AC output of the AC power source 14 into DC power.
[0008] Reference numeral 16 denotes a waveguide ro-
tary coupler that is provided between the movable part
1 and the fixed part 2 to transmit a radio output signal
from the transceiver 11 to the antenna 3 and to transmit
a reception signal from the antenna 3 to the transceiver
11. Reference numeral 17 denotes a slip ring that is pro-
vided between the movable part 1 and the fixed part 2 to
transmit a drive instruction signal from the drive instruc-
tion generating section 13 to the drive control section 9.
Reference numeral 18 denotes a slip ring that is provided
between the movable part 1 and the fixed part 2 to trans-
mit DC power produced by the AC/DC converter 15 to
the antenna control section 8.
[0009] The operation of the above conventional anten-
na apparatus will be described below. The directivity of
an antenna that is mounted on a moving body varies
depending on the attitude of the moving body. The con-
ventional antenna apparatus of Fig. 10 has the EL motor
4 and the AZ motor 5 for driving the antenna 3 about the
EL axis and the AZ axis, respectively. A result of driving
of the antenna 3 by the motors 4 and 5 is detected as
antenna angles by the EL angle detector 6 and the AZ
angle detector 7, read by the position detector 10, and
then input to the drive control section 9. On the other
hand, latitude/longitude information and attitude informa-
tion of the moving body are obtained by the attitude de-
tecting section 12. In many cases, as in this antenna ap-
paratus, the attitude information of a moving body is rep-
resented by a roll coordinate, a pitch coordinate, and a
yawing coordinate. The attitude information of the moving
body concerned is coordinate-converted by the drive in-
struction generating section 13 into information suitable
for the EL/AZ coordinate system that is employed in the
drive control section 9, and the converted information is
output to the drive control section 9 as a drive instruction.
The drive control section 9 calculates a direction to which
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the antenna 3 should be directed based on the latitude/
longitude information of the moving body and position
information of a counterpart station such as a communi-
cation satellite, and drives the EL motor 4 and the AZ
motor 5 after compensating the calculated direction for
the attitude information of the moving body, that is, an-
gular variations of the antenna 3 that are caused by a
variation in its attitude.
[0010] For exchange of signals between the movable
part 1 and the fixed part 2, the conventional antenna ap-
paratus uses transmission parts such as the waveguide
rotary coupler 16 and the slip rings 17 and 18. It is nec-
essary to transmit a radio signal from the transceiver 11
to the antenna 3 and to transmit a reception signal from
the antenna 3 to the transceiver 11. For transmission of
a radio signal, a waveguide, which is high in transmission
efficiency, may be used depending on the frequency
band. In this antenna apparatus, the waveguide rotary
coupler 16 is used between the movable part 1 and the
fixed part 2. The waveguide rotary coupler 16, which is
a waveguide coupler capable of rotation about a single
axis, is disposed on the AZ axis as usual. That is, the
movable part 1 is supported by the fixed part 2 in such a
manner as to be able to rotate about the AZ axis and the
waveguide rotary coupler 16 is disposed on the AZ axis.
The slip rings 17 and 18 for transmitting attitude informa-
tion and power, respectively, is disposed between the
movable part 1 and the fixed part 2 on the same axis (i.e.,
the AZ axis) as the waveguide rotary coupler 16 is. The
waveguide rotary coupler 16 and the slip rings 17 and 18
can transmit a radio output signal, attitude information,
and power, respectively.
[0011] Although in the configuration of Fig. 10 the AZ
motor 5 and the AZ angle detector 7 are provided in the
movable part 1, they may be provided in the fixed part 2.
In the latter case, the AZ motor 5 that is provided in the
fixed part 2 rotates the movable part 1 about the AZ axis.
Also in this case, it is necessary to transmit a radio output
signal, attitude information, and power from the fixed part
2 to the movable part 1 via the waveguide rotary coupler
16 and the slip rings 17 and 18, respectively, that are
disposed on the AZ axis.
[0012] The conventional antenna apparatus is config-
ured in such a manner as to use the slip rings 17 and 18
to transmit attitude information and power, respectively,
from the fixed part 2 to the movable part 1. Each of the
slip rings 17 and 18 has a structure that a brush that is
provided on a rotary shaft of one of the fixed side and
the movable side is in contact with a ring-like electrode
that is provided on a rotary shaft of the other, and hence
is an electrical part in which abrasion occurs between
the brush and the ring-like electrode. Whereas commu-
nication equipment to be used in airplanes, ships, etc.
are in many cases required to be highly reliably, the con-
ventional antenna apparatus has a problem that the slip
rings 17 and 18 used therein lower the reliability. That is,
the slip rings 17 and 18 are a factor of causing such a
failure as impairs signal transmission, because abrasion

or dew condensation may occur there. To remove such
a failure-causing factor, it is necessary to increase the
mechanical accuracy and the rigidity of mechanical parts
that incorporate the brush and the ring-like electrode as
well as to take proper measures relating to a heat-related
environment. There is another problem that mechanical
parts for transmitting a radio signal, power, and attitude
information need to be provided on the AZ axis along
which the movable part 1 and the fixed part 2 are coupled
to each other and it is difficult to miniaturize those parts.

SUMMARY OF THE INVENTION

[0013] The present invention has been made solve the
above problems in the art, and an object of the invention
is therefore to provide an antenna apparatus with a
waveguide rotary coupler that enables signal transmis-
sion between the movable part and the fixed part in a
non-contact manner and that can miniaturize the struc-
tures on the AZ axis and improve maintenance.
[0014] According to the present invention this object
is achieved through an antenna apparatus having the
characterizing features of claim 1.
[0015] The antenna apparatus according to the inven-
tion may be such that the primary coil provided on a mem-
ber, in the fixed part, of the waveguide rotary coupling
device; and the secondary coil provided on a member,
in the movable part, of the waveguide rotary coupling
device.
[0016] The antenna apparatus according to the inven-
tion may be such that the primary coil provided on a mem-
ber in the fixed part so as to be located outside a side
surface of the waveguide rotary coupling device with a
rotary axis of the waveguide rotary coupling device as a
center; and the secondary coil provided on a member in
the movable so as to be opposed to the primary coil out-
side a side surface of the waveguide rotary coupling de-
vice.
[0017] The antenna apparatus according to the inven-
tion may be such that the primary coil and the secondary
coil respectively provided two sets of coil for power trans-
mission system and signal transmission system.
[0018] The antenna apparatus according to the inven-
tion may be such that the drive control section drive-con-
trols a motor for rotating the antenna about an elevation
rotation axis, and wherein a motor for rotating the mov-
able part about an azimuth rotation axis of the antenna
is provided in the fixed part.
[0019] The antenna apparatus according to the inven-
tion may be such that a signal obtained by superimposing
a drive instruction signal on an AC power-supply current
is input from a power system in the fixed part to the pri-
mary coil, and in the movable part the AC power-supply
current and the drive instruction signal are separated
from electromotive force induced in the secondary coil.
[0020] The antenna apparatus according to the inven-
tion may be such that an infrared transmitting section
provided in the fixed part, for sending a drive instruction
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signal in the form of infrared light; and an infrared receiv-
ing section provided in the movable part, for receiving
the drive instruction signal sent from the infrared trans-
mitting section and for outputting the received drive in-
struction signal to the drive control section.
[0021] The antenna apparatus according to the inven-
tion may be such that the infrared transmitting section
sends the infrared light toward an inside surface of a ran-
dome that covers the antenna, and the infrared receiving
section receives infrared light that is reflected by the in-
side surface of the radome.
[0022] In the antenna apparatus according to the in-
vention, wherein the first and second coil holders are
formed separately from the first and second waveguide
members, respectively, and then connected to the first
and second waveguide members, respectively, after the
first and second waveguide members are coupled to
each other by the rotary bearing.
[0023] In the antenna apparatus according to the in-
vention, the secondary coil may be located outside the
primary coil and coextend with the primary coil around
the central axis of the first and second waveguides.
[0024] The antenna apparatus just described above
may be such that the first coil holder holds two primary
coils and the second coil holder holds two secondary
coils that are opposed to the respective primary coils.
[0025] In the antenna apparatus according to the in-
vention, the first and second waveguide members may
be of a magnetic material.
[0026] In the antenna apparatus according to the in-
vention, the rotary bearing may be made of a ceramic
material.
[0027] According to the invention, in the antenna ap-
paratus, power and a drive instruction signal can be trans-
mitted, in a non-contact manner, from the fixed part to
the drive control section that is provided in the movable
part. Therefore, the factors that may cause failures in the
case of using slip rings can be eliminated and the me-
chanical structures provided on the AZ axis between the
fixed part and the movable part can be reduced in size.
[0028] Further, according to the invention, since the
waveguide rotary coupler is provided with a transformer
having coils that are coupled to each other electromag-
netically, not only a radio signal but also power and a
drive instruction signal can be transmitted in a non-con-
tact manner.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029]

Fig. 1 is a block diagram showing the configuration
of an antenna apparatus according to a first embod-
iment of the present invention;
Fig. 2 is a sectional view of a waveguide rotary cou-
pler that is used in the antenna apparatus of Fig. 1;
Fig. 3 is a sectional view of a waveguide rotary cou-
pler, with another example of a coil portion, that is

used in the antenna apparatus of Fig. 1;
Fig. 4 is a block diagram showing the configuration
of an antenna apparatus according to a second em-
bodiment of the invention;
Fig. 5 is a block diagram showing the configuration
of an antenna apparatus according to a third embod-
iment of the invention;
Fig. 6 shows an appearance of the antenna appara-
tus of Fig. 5;
Fig. 7 is a sectional view of a waveguide rotary cou-
pler according to a fourth embodiment of the inven-
tion;
Fig. 8 is a sectional view of a waveguide rotary cou-
pler according to a fifth embodiment of the invention;
Fig. 9 is a sectional view of a waveguide rotary cou-
pler according to a sixth embodiment of the inven-
tion; and
Fig. 10 is a block diagram showing the configuration
of a conventional antenna apparatus.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiment 1

[0030] An antenna apparatus according to a first em-
bodiment of the present invention will be hereinafter de-
scribed with reference to Figs. 1-3. Fig. 1 is a block dia-
gram showing the configuration of the antenna apparatus
according to the first embodiment. Fig. 2 is a sectional
view of a waveguide rotary coupler that is used in the
antenna apparatus according to the first embodiment.
Fig. 3 shows another example of a coil portion of the
antenna apparatus according to the first embodiment.
[0031] In Fig. 1, reference numeral 19 denotes a pri-
mary coil that is connected to an AC power source 14
that is provided in the fixed part 2 and reference numeral
20 denotes a secondary coil that is provided in the mov-
able part 1, is electromagnetically coupled to the primary
coil 19, and supplies the drive control section 9 with elec-
tromotive force induced by a current flowing through the
primary coil 19. Reference numeral 21 denotes an
AC/DC converter for converting AC induced electromo-
tive force occurring in the secondary coil 20 into DC pow-
er and supplying it to the drive control section 9. Refer-
ence numeral 22 denotes a primary coil that is provided
in the fixed section 1 and connected to the drive instruc-
tion generating section 13. Reference numeral 23 de-
notes a secondary coil that is provided in the movable
part 1, is electromagnetically coupled to the primary coil
22, and supplies the drive control section 9 with electro-
motive force induced by a drive instruction signal flowing
through the primary coil 22. The circuits in Fig. 1 having
the same or corresponding circuits in Fig. 10 are given
the same reference numerals as the latter.
[0032] The operation of the antenna apparatus accord-
ing to the first embodiment will be described below. The
directivity of an antenna that is mounted on a moving
body varies depending on the attitude of the moving body.
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The antenna apparatus of Fig. 1 has the EL motor 4 and
the AZ motor 5 for driving the antenna 3 about the EL
axis and the AZ axis, respectively. A result of driving of
the antenna 3 by the motors 4 and 5 is detected as an-
tenna angles by the EL angle detector 6 and the AZ angle
detector 7, read by the position detector 10, and then
input to the drive control section 9. On the other hand,
latitude/longitude information and attitude information of
the moving body are obtained by the attitude detecting
section 12. In many cases, as in this antenna apparatus,
the attitude information of a moving body is represented
by a roll coordinate, a pitch coordinate, and a yawing
coordinate. The attitude information of the moving body
concerned is coordinate-converted by the drive instruc-
tion generating section 13 into a drive instruction signal
that is suitable for the EL/AX coordinate system em-
ployed in the drive control section 9, and the generated
drive instruction signal is transmitted to the drive control
section 9. Latitude/longitude information may be calcu-
lated by receiving signals from GPS satellites.
[0033] Roughly four kinds of drive instructions are con-
ceivable: (1) attitude information and latitude/longitude
information of the moving body; (2) antenna coordinates
with respect to the earth; (3) antenna coordinates with
respect to the moving body; and (4) driving directions
and driving speeds of the EL motor 4 and the AZ motor
5. In general, in airplanes, the environment in which the
movable part is installed is severer than the environment
in which the fixed part is installed and the maintenance
of the movable part is poorer than that of the fixed part.
Therefore, to increase the reliability of the entire antenna
apparatus, it is better to concentrate more electronic
parts in the fixed part as possible. The reliability is in-
creased by using only logic circuits in the movable part
without using a microprocessor. Since the amount of cal-
culation that is necessary for generation of a drive in-
struction increases in order of items (1), (2), (3), and (4),
the electronic circuit scale of the drive control section 9
decreases and the reliability of the movable part 1 in-
creases in order of items (1), (2), (3), and (4). The rate
of communication between the drive instruction generat-
ing section 13 and the drive control section 9 should be
increased in order of items (1), (2), (3), and (4). Selection
may be made from items (1)-(4) in consideration of trade-
offs among the above factors.
[0034] The antenna apparatus of Fig. 1 has the
waveguide rotary coupler 16 for signal exchange be-
tween the movable part 1 and the fixed part 2. It is nec-
essary to transmit a radio signal from the transceiver 11
to the antenna 3 and to transmit a reception signal
fromthe antenna 3 to the transceiver 11. For transmission
of a radio signal, a waveguide, which is high in transmis-
sion efficiency, may be used depending on the frequency
band. In this antenna apparatus, the waveguide rotary
coupler 16 is used between the movable part 1 and the
fixed part 2. If a radio transmitting section were provided
in the movable part 1, the movable part 1 would become
voluminous because a high-power amplifier in the radio

transmitting section and a stabilized power source etc.
around the high-power amplifier are large and heavy.
This would necessitate size increase of the motors and
the drive control section 9 for rotationally driving the vo-
luminous movable part 1. For example, where the anten-
na apparatus is mounted on an airplane and used for
communication with a communication satellite or a
ground base station, in many cases the movable part 1
including the antenna 3 is installed in a radome or a pod
that projects fromthe fuselage of the airplane. The in-
crease in the size of the movable part 1 is a factor of
increasing the air resistance of the airplane. Also where
the antenna apparatus is used being mounted on the roof
of a vehicle, the movable part 1 is required to be compact
mainly from the viewpoints of appearance and structure.
For those reasons, to make the movable part 1 compact,
the transceiver 11 including a transmitting section that
has a high-power amplifier is provided in the fixed part 2.
[0035] Next, a description will be made of transmission
of power and a signal from the fixed part 2 to the movable
part 1 in the antenna apparatus according to the first em-
bodiment. First, as for the power system, power of the
AC power source 14 is applied to the primary coil 19 that
is provided in the fixed part 2. Electromotive force is in-
duced in the secondary coil 20 that is provided in the
movable part 1 by the alternating current flowing through
the primary coil 19. The AC electromotive force induced
in the secondary coil 20 is converted by the AC/DC con-
verter 21 into DC power, which is input to the drive control
section 9. The signal system is similar in configuration
and operation to the power system. A drive instruction
signal that is output from the drive instruction generating
section 13 is applied to the primary coil 22 that is provided
in the fixed part 2. Since the secondary coil 23 is elec-
tromagnetically coupled to the primary coil 22, electro-
motive force is induced in the secondary coil 23 by the
drive instruction signal flowing through the primary coil
22 and is supplied to the drive control section 9.
[0036] Next, the waveguide rotary coupler 16 that is
used in the antenna apparatus according to the first em-
bodiment will be described with reference to Fig. 2. Fig.
2 is a sectional view of the waveguide rotary coupler 16.
Reference numeral 24 denotes waveguides each having
a circular cross-section and reference numerals 25 and
26 denote waveguide members having the respective
waveguides 24. Reference numeral 27 denotes a bear-
ing. The waveguide members 25 and 26 are coupled to
each other via the bearing 27, whereby the waveguide
members 25 and 26 are supported so as to be rotatable
with respect to each other about the central axis of the
waveguides 24. The rotation axis of the waveguide rotary
coupling device approximately coincides with the central
axis of the waveguides 24. Reference numeral 28 de-
notes a microwave choking portion provided in a joint
between the waveguide members 25 and 26. Reference
numerals 29 and 30 denote ring-shaped coil holders pro-
vided in the respective waveguide members 25 and 26
circularly with the central axis of the waveguides 24 as
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a center. Reference numerals 31 and 32 denote
ring-shaped coils that are attached to the coil holders 29
and 30, respectively, and extend circularly with the cen-
tral axis of the waveguides 24 as a center. The above
coils and coil holders may assume shapes other than the
ring shape such as a square. However, the ring shape
is preferable to secure high signal transmission efficien-
cy. The wires of the coils 31 and 32 should be wound
circularly about the central axis of the waveguides 24.
This manner of winding of the coils also applies to second
to seventh embodiment described later.
[0037] The waveguide rotary coupler 16 is configured
as shown in Fig. 2 and the central axis of the waveguides
24 is aligned with the AZ axis. The coil 31, for example,
is used as a primary coil. When AC power is applied from
the AC power source 14 to the coil 31, electromotive force
is induced in the coil 32 by electromagnetic induction. In
this manner, AC power can be transmitted form the coil
31 to the coil 32. The coils 31 and 32 operate in a similar
manner also when the coil 32 is used as a primary coil
or a drive instruction signal is applied to the coil 31. Since
higher transmission efficiency is obtained when the coils
31 and 32 are closer to each other, a proper gap is formed
between the coils 31 and 32. Fig. 2 shows a single trans-
former having the coils 31 and 32. For transmission of
both of power and a signal from the fixed part 2 to the
movable part 1, another set of coils may be provided in
the waveguide members 25 and 26. Covering the coils
31 and 32 with the respective coil holders 29 and 30
provides an advantage of increasing the magnetic flux
density around the coil holders 29 and 30 and hence
increasing the power transmission efficiency.
[0038] Fig. 3 shows the structures of another example
of the coil portion in a case where the main body of the
waveguide rotary coupler 16 is not provided with coils.
In Fig. 3, reference numeral 33 denotes a waveguide that
is attached to the waveguide member 25. The other end
of the waveguide 33 is connected to the transceiver 11.
Reference numeral 34 denotes a waveguide that is at-
tached to the waveguide member 26. The other end of
the waveguide 34 is connected to the antenna 3. Refer-
ence numerals 35 and 36 denote flange members of the
fixed part 2 and the movable part 1, respectively. The
devices of the movable part 1 such as the antenna 3 and
the drive control section 9 are provided on the flange
member 36. Reference numeral 37 denotes a
ring-shaped coil holder that is provided on the flange
member 35 of the fixed part 2 circularly with the central
axis of the waveguides 24 (e.g., AZ axis) as a center.
Reference numeral 38 denotes a ring-shaped coil holder
that is provided on the flange member 36 of the movable
part 1 circularly with the central axis of the waveguides
24 (e.g., AZ axis) as a center. The parts in Fig. 3 having
the same or corresponding parts in Fig. 2 are given the
same reference numerals as the latter.
[0039] As in the case of Fig. 2, the coils 31 and 32 are
provided in the respective coil holders 37 and 38 and AC
power from the AC power source 14 or a drive instruction

signal from the drive instruction generating section 13 is
transmitted by electromagnetic induction between the
coils 31 and 32.
[0040] Although in Fig. 1 the AZ motor 5 and the AZ
angle detector 7 are provided in the movable part 1, they
may be provided in the fixed part 2. In the latter case, the
movable part 1 is rotated by the AZ motor 5 that is pro-
vided in the fixed part 2. Even in this case, a radio output
signal, power, and a drive instruction signal are transmit-
ted from the fixed part 2 to the movable part 1 via the
waveguide rotary coupler 16, the primary coil 19/second-
ary coil 20, and the primary coil 22/secondary coil 23.
The part of the drive control section 9 which corresponds
to the AZ motor 5 and the part of the position detecting
section 10 which reads an angle detected by the AZ angle
detector 7 are provided in the fixed part 2.

Embodiment 2

[0041] Fig. 4 is a block diagram showing the configu-
ration of an antenna apparatus according to a second
embodiment of the invention. In Fig. 4, reference numeral
37 denotes a modulator for superimposing a drive in-
struction signal that is output from the drive instruction
generating section 13 on an AC power-supply current
that is output from the AC power source 14. Reference
numeral 38 denotes a demodulator for demodulating a
signal that is transmitted to the secondary coil 20 into an
AC power-supply current and a drive instruction signal.
The circuits in Fig. 4 having the same or corresponding
circuits in Fig. 1 are given the same reference numerals
as the latter.
[0042] In the antenna apparatus according to the sec-
ond embodiment, power and a drive instruction signal to
be transmitted from the fixed part 2 to the movable part
1 are superimposed one on another and thereby com-
bined into a single signal. This makes it sufficient to pro-
vide only a single transformer having a primary coil and
a secondary coil. That is, the modulator 37 superimposes
a drive instruction signal that is output from the drive in-
struction generating section 13 on an AC power-supply
current that is output from the AC power source 14. The
modulation method of the modulator 37 may be a method
in which a drive instruction signal is superimposed on a
power-supply current, a method in which a drive instruc-
tion signal is digitized and then phase-modulated or am-
plitude-modulated, a frequency-modulation method, or
the like. After a drive instruction signal is superimposed
on an AC power-supply current, a resulting signal is trans-
mitted from the primary coil 19 to the secondary coil 2 0
by electromagnetic induction. The demodulator 38 de-
modulates the transmitted signal into the power-supply
current and the drive instruction signal, which are input
to the AC/DC converter 21 and the drive control section
9, respectively.
[0043] The above configuration and operation allow
the single transformer having the primary coil 19 and the
secondary coil 20 to transmit power and a drive instruc-

9 10 



EP 1 241 732 B9

7

5

10

15

20

25

30

35

40

45

50

55

tion signal from the fixed part 2 to the movable part 1.
Not only the structures of the waveguide rotary coupler
16 and coil portion according to the first embodiment that
were described above with reference to Figs. 2 and 3 but
also the modifications such as the AZ motor 5 and the
AZ angle detector 7 being provided in the fixed part 2
can also be applied to the second embodiment.

Embodiment 3

[0044] An antenna apparatus according to a third em-
bodiment of the invention will be described below with
reference to Figs. 5 and 6. Fig. 5 is a block diagram show-
ing the configuration of an antenna apparatus according
to a third embodiment of the invention. Fig. 6 shows an
appearance of the antenna apparatus of Fig. 5. In Fig.
5, reference numeral 39 denotes an infrared transmitting
section for transmitting, as an infrared signal, a drive in-
struction signal that is output from the drive instruction
generating section 13. Reference numeral 40 denotes
an infrared receiving section for receiving an infrared sig-
nal that is sent from the infrared transmitting section 39,
demodulating it into a drive instruction signal, and out-
putting the latter to the drive control section 9. The circuits
in Fig. 5 having the same or corresponding circuits in Fig.
1 are given the same reference numerals as the latter.
[0045] In the antenna apparatus according to the third
embodiment, a drive instruction signal that is output from
the drive instruction generating section 13 is transmitted
from the fixed part 2 to the movable part 1 in such a
manner as to be sent and received in the form of an in-
frared signal. Referring to Fig. 6, as for the infrared com-
munication of a drive instruction signal from the infrared
transmitting section 39 to the infrared receiving section
40, direct transmission can be performed along a direct
path 42 at a rotary position about the AZ axis where there
is no obstruction between the infrared transmitting sec-
tion 39 and the infrared receiving section 40. Since the
antenna 3 is covered with a radome 41, when there is an
obstruction between the infrared transmitting section 39
and the infrared receiving section 40, an indirect path 43
can be used in such a manner that infrared light is sent
toward the inside surface of the radome 41, is reflected
thereby, and then reaches the infrared receiving section
40. The positional relationship between the infrared
transmitting section 39 and the infrared receiving section
40 is uniquely determined by the driving of the antenna
3 about the AZ axis. Therefore, for example, a method
may be employed in which an AZ angle range (the AZ
angle can be detected by the AZ angle detector 7) where
there is an obstruction (i.e., the antenna 3) between the
infrared transmitting section 39 and the infrared receiving
section 40 is stored and infrared light is sent toward the
inside surface of the radome 41 in such an AZ angle
range.
[0046] For example, infrared light is sent and received
in the following manner. A digital signal to be transmitted
is modulated at 37.9 kHz in the same manner as is done

in an infrared remote controller of a consumer electric
product or the like. Sending and receiving are discrimi-
nated from each other by setting different codes for those
at the head of data to be sent. Alternatively, data may be
modulated at different frequencies in sending and receiv-
ing. Since the ambient light quantity of the infrared trans-
mitting section 39 and the infrared receiving section 40
varies depending on the quantity of light coming through
the radome 41, it is necessary to cause a sufficient
amount of current to flow through a infrared light emitting
diode. Alternatively, a method may be employed in which
a sensor for detecting a light quantity is added and the
quantity of light emitted from the infrared light emitting
diode or the sensitivity of a reception-side phototransistor
is varied in accordance with the output of the sensor.

Embodiment 4

[0047] The basic configuration of the waveguide rotary
coupler 16 having the coil portion was described in the
first embodiment with reference to Fig. 2. A fourth em-
bodiment of the invention is directed to another example
of the waveguide rotary coupler 16. Fig. 7 is a sectional
view of a waveguide rotary coupler according to the fourth
embodiment. In the fourth embodiment, the coil holder
29 is separated from the waveguide member 25 and the
coil holder 30 is separated from the waveguide member
26. The other parts in Fig. 7 have the same structures
as the corresponding parts in Fig. 2.
[0048] Whereas the configuration of Fig. 2 in which the
coil holder 29 is integral with the waveguide member 25
and the coil holder 30 is also integral with the waveguide
member 26 is advantageous in that the number of parts
is small, it is disadvantageous in that the waveguide
member 25 and the waveguide member 26 have complex
shapes to accommodate the bearing 27 and the coils 29
and 30 and the incorporation of the bearing 27 is partic-
ularly difficult. To solve this problem, in the fourth em-
bodiment, the coil holder 29 is separated from the
waveguide member 25 and the coil holder 30 is separated
from the waveguide member 26.
[0049] An assembling procedure of the waveguide ro-
tary coupler of Fig. 7 will be described below. First, the
bearing 27 is incorporated in the waveguide member 26.
A tip portion 44 of the waveguide member 25 has been
inserted in the waveguide member 26 before the bearing
27 is incorporated in the waveguide member 26. Then,
the waveguide member 25 is inserted in such a manner
that the surface of the waveguide member 25 to contact
the outside circumferential surface of the bearing 27 goes
along the outside circumferential surface of the bearing
27, and the waveguide member 25 is connected to the
tip portion 44 that was inserted in advance. To fasten the
bearing 27, it is preferable that the waveguide member
25 is connected to the tip portion 44 by screwing. How-
ever, other various connecting methods that are used
commonly in mechanical assembling may also be used.
In this state, the coil holder 30 has not been attached to
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the waveguide member 26, the work of connecting the
waveguide member 25 to the tip portion 44 can be per-
formed from the side of the waveguide rotary coupler,
which means increased ease of assembling. Then, the
coil holders 29 and 30 are connected to the respective
waveguide members 25 and 26. This may be done by
either screwing or bonding.
[0050] Increased ease of assembling can similarly be
attained by integrating the coil holder 29 with the
waveguide member 25 while separating the coil holder
30 from the waveguide member 26. Naturally, the
waveguide rotary coupler according to the fourth embod-
iment can be applied to the antenna apparatuses accord-
ing to the first to third embodiments.

Embodiment 5

[0051] Fig. 8 is a sectional view of a waveguide rotary
coupler according to a fifth embodiment of the invention.
In Fig. 8, reference numeral 45 denotes a ring-shaped
coil that extends circularly with the central axis of the
waveguides 24 as a center. The coil 45 is attached to a
coil holder 29. Reference numeral 46 denotes a
ring-shaped coil that extends circularly with the central
axis of the waveguides 24 as a center. The coil 46 is
attached to a coil holder 30 in such a manner as to be
located outside and coextend with the coil 45. The parts
in Fig. 8 having the same or corresponding parts in Fig.
7 are given the same reference numerals.
[0052] Disposing the coil 46 in such a manner that it
is located outside and coextend with the coil 45 increases
the efficiency of power transmission between the coils
45 and 46. The coils 45 and 46 are disposed in such a
manner as to coextend with each other around the central
axis of the waveguides 24 and not to be in contact with
each other. As shown in Fig. 8, the coil holder 29 has an
L-shaped cross-section when cut by a plane including
the central axis (e.g., the cross-section of Fig. 8). This is
to facilitate accommodation of the coil 45 in the coil holder
29 as well as its positioning. The outside circumferential
surface of the coil holder 30 extends in the axial direction
(indicated by an arrow in Fig. 8) to such an extent as to
cover the coil 46 in the axial direction. This similarly fa-
cilitates accommodation of the coil 46 in the coil holder
30 as well as its positioning. The above structures facil-
itate adjustment of the gap between the coils 45 and 46.
[0053] As shown in Figs. 7 and 8, those portions of the
coil holders 29 and 30 which cover the coils 45 and 46
(Fig. 8) or 31 and 32 (Fig. 7) have rectangular frame
shapes that are approximately equal in area, based on
which it is concluded that the magnetic resistance around
each coil in Fig. 8 is approximately the same as that in
Fig. 7.
[0054] The coil holder 29 is separated from the
waveguide member 25 and the coil holder 30 is separated
from the waveguide member 26, and the coil holders 29
and 30 are connected to the respective waveguide mem-
bers 25 and 26 in assembling. This is the same as in the

fourth embodiment. However, the coil holder 29 and/or
the coil holder 30 may be integral with the waveguide
member 25 and/or the waveguide member 26 as long as
the waveguide rotary coupler can be assembled with a
sufficient level of ease. The waveguide rotary coupler
according to the fifth embodiment can be applied to the
antenna apparatuses according to the first to third em-
bodiments.

Embodiment 6

[0055] Fig. 9 is a sectional view of a waveguide rotary
coupler according to a sixth embodiment of the invention.
In Fig. 9, reference numeral 47 denotes a ring-shaped
coil that extends circularly with the central axis of the
waveguides 24 as a center. The coil 47 is attached to a
coil holder 29. Reference numeral 48 denotes a
ring-shaped coil that extends circularly with the central
axis of the waveguides 24 as a center. The coil 48 is
attached to a coil holder 30 in such a manner as to be
located outside and coextend with the coil 47. Reference
numeral 49 denotes a ring-shaped coil that extends cir-
cularly with the central axis of the waveguides 24 as a
center. The coil 49 is attached to the coil holder 29. Ref-
erence numeral 50 denotes a ring-shaped coil that ex-
tends circularly with the central axis of the waveguides
24 as a center. The coil 50 is attached to the coil holder
30 in such a manner as to be located outside and coex-
tend with the coil 49. The coils 47 and 49 are accommo-
dated in the coil holder 29 side by side with an interval
along the central axis of the waveguides 24. The coils 48
and 50, which correspond to the respective coils 47 and
49, are accommodated in the coil holder 30 side by side
with an interval along the central axis of the waveguides
24. Reference numeral 51 denotes core members that
cover the respective coils 47-50. The parts in Fig. 8 hav-
ing the same or corresponding parts in Fig. 7 are given
the same reference numerals as the latter.
[0056] In the sixth embodiment,since the waveguide
rotary coupler is provided with the two transformers each
having the two coils that are coupled to each other elec-
tromagnetically, one transformer can be used for trans-
mission of power and the other for transmission for a
drive instruction signal. The relationship between the
coils 47 and 48 shown in Fig. 9 is the same as that be-
tween the coils 45 and 46 shown in Fig. 8. Disposing the
coil 48 outside the coil 47 in such a manner that they
coextend with each other can increase the efficiency of
power transmission between the coils 47 and 48. The
same is true of the coils 49 and 50.
[0057] The reason why the core members 51 are pro-
vided in the coil holders 29 and 30 so as to surround the
coils 49 and 50 as shown in Fig. 9 is to form magnetic
circuits around the coils 49 and 50 and thereby strength-
en the magnetic coupling. For the same reason, the core
members 51 are provided for the coils 47 and 48.
[0058] The coil holder 29 is separated from the
waveguide member 25 and the coil holder 30 is separated
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from the waveguide member 26, and the coil holders 29
and 30 are connected to the respective waveguide mem-
bers 25 and 26 in assembling. This is the same as in the
fourth embodiment. However, the coil holder 29 and/or
the coil holder 30 may be integral with the waveguide
member 25 and/or the waveguide member 26 as long as
the waveguide rotary coupler can be assembled with a
sufficient level of ease. The waveguide rotary coupler
according to the sixth embodiment can be applied to the
antenna apparatuses according to the first to third em-
bodiments.

Embodiment 7

[0059] The first to sixth embodiments are mainly di-
rected to the arrangement, the shapes, etc. of the parts
of the waveguide rotary couplers. In contrast, a seventh
embodiment of the invention is directed to how to select
materials of the constituent parts of those waveguide ro-
tary couplers.
[0060] In the waveguide rotary coupler of Fig. 2 ac-
cording to the first embodiment, by forming the coil hold-
ers 29 and 30 (core members) with a magnetic material
(e.g., ferrite or pressed powder iron; this also applies be-
low), magnetic circuits are formed around the coils 31
and 32 and the power transmission efficiency can thereby
be increased. To decrease the size of the coil holders, a
material capable of increasing the magnetic flux density
should be selected. However, energy loss due to eddy
current may occur in magnetic materials having high con-
ductivity (e.g., Fe-Ni alloys and silicon steels). Therefore,
ferrite, pressed powder iron, etc. (mentioned above) are
suitable core materials. However, in the case of air-
planes, the power supply frequency may be as low as
about 400 Hz, in which case eddy current is relatively
small even if it occurs in a silicon steel. In this case, the
size of the coil holders can be decreased by using a sil-
icon steel capable of increasing the magnetic flux density.
This is also true of the following descriptions relating to
the core member.
[0061] Forming also the waveguide members 25 and
26 with a magnetic material increases the efficiency of
power transmission between the coils 31 and 32, be-
cause the waveguide members 25 and 26 also exists in
the spaces of the magnetic circuits. Usually, the bearing
27 is made of a conductive material such as stainless
steel. If the density of magnetic field lines crossing the
bearing 27 is high and heat is generated there due to
eddy current, a non-metallic bearing such as a ceramic
bearing may be used.
[0062] Also in the waveguide rotary coupler of Fig. 3,
the coil holders 37 and 38 as the core members of the
respective coils 31 and 32 are formed with a magnetic
material.
[0063] Also in the waveguide rotary coupler of Fig. 7
according to the fourth embodiment and the waveguide
rotary coupler of Fig. 8 according to the fifth embodiment,
the materials of the constituent parts are selected in the

same manner as in the above-described waveguide ro-
tary coupler of Fig. 2. The coil holders 29 and 30 are
formed with a magnetic material. The materials of the
waveguide members 25 and 26 and the bearing 27 are
selected in the same manner as in the above-described
waveguide rotary coupler of Fig. 2.
[0064] In the waveguide rotary coupler of Fig. 9 ac-
cording to the sixth embodiment, the material of the core
members 51 that are provided around the coils 47-50 is
selected according to the same criteria as used in select-
ing the material of the core members of the waveguide
rotary coupler of Fig. 2. The materials of the waveguide
members 25 and 26 and the bearing 27 are selected in
the same manner as in the above-described waveguide
rotary coupler of Fig. 2.
[0065] The above-described manners of selecting the
materials of the waveguide rotary coupler in the seventh
embodiment are also applied to the waveguide rotary
couplers according to the first to sixth embodiments.

Claims

1. An antenna apparatus comprising an antenna (3), a
transceiver (11), a fixed part (2) and a movable part
(1), said transceiver (11) being provided in the fixed
part (2) and said antenna (3) being provided in the
movable part (1), said apparatus performing micro-
wave communication in such a manner that a radio
signal generated by the transceiver (11) is supplied
to the antenna (3) and the antenna (3) is drive-con-
trolled, said apparatus further comprising
a waveguide rotary coupling device (16) for trans-
mitting a radio signal from the transceiver (11) to the
antenna (3); said waveguide rotary coupling device
(16) comprising
a first waveguide member (25) having a first
waveguide (24) that is circular in cross-section;
a second waveguide member (26) having a second
waveguide (24) having approximately the same
cross-section as the first waveguide (24), an end
face of the second waveguide member (26) being
opposed to an end face of the first waveguide mem-
ber (25);
a rotary bearing (27) that couples the first waveguide
member (25) and the second waveguide member
(26) in such a manner that they are rotatable about
a central axis of the first and the second waveguides
(24);
 said apparatus characterized by
a drive control section (9) provided in the movable
part (1), for drive-controlling a motor (4, 5) for rotating
the antenna (3);
a primary coil (19) provided in the fixed part (2); and
a first coil holder (29) that is provided on the first
waveguide member (25) in a ring-like manner with
the central axis of the first and second waveguides
(24) as a center and that holds said primary coil (19);
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and
a secondary coil (20) provided in the movable part
(1), for supplying the drive control section (9) with
electromotive force that is inducted in itself by a cur-
rent flowing through the primary coil (19);
a second coil holder (30) that is provided on the sec-
ond waveguide member (26) in a ring-like manner
with the central axis of the first and second
waveguides (24) as a center, and that holds the sec-
ondary coil (20) that is opposed to the primary coil
(19),
wherein the first and second coil holders (29, 30) are
so shaped as to surround the primary and secondary
coils (19, 20) in a cross-section that is obtained by
cutting the first and second coil holders (29, 30) by
a plane including the central axis of the first and sec-
ond waveguides (24), and wherein
an AC/DC converter (21) is provided in the movable
part (1) to convert AC electromagnetic force induced
in the secondary coil (20) into DC power.

2. The antenna apparatus according to claim 1, where-
in the primary coil (19) is provided on a member, in
the fixed part (2), of the waveguide rotary coupling
device (16); and
the secondary coil (20) is provided on a member, in
the movable part (1), of the waveguide rotary cou-
pling device (16).

3. The antenna apparatus according to claim 1, where-
in the primary coil (19) is provided on a member in
the fixed part (2) so as to be located outside a side
surface of the waveguide rotary coupling device (16)
with a rotary axis of the waveguide rotary coupling
device (16) as a center; and
the secondary coil (20) is provided on a member in
the movable part (1), so as to be opposed to the
primary coil (19) outside a side surface of the
waveguide rotary coupling device (16).

4. The antenna apparatus according to claim 1, where-
in the primary coil (19) and the secondary coil (20)
respectively are provided with two sets of coils for
power transmission system and signal transmission
system.

5. The antenna apparatus according to claim 1, where-
in the drive control section (9) drive-controls a motor
(4) for rotating the antenna about an elevation rota-
tion axis, and wherein a motor (5) for rotating the
movable part (1) about an azimuth rotation axis of
the antenna (3) is provided in the fixed part (2).

6. The antenna apparatus according to claim 1, where-
in a signal obtained by superimposing a drive instruc-
tion signal on an AC power-supply current is input
from a power system (14) in the fixed part (2) to the
primary coil (19), and in the movable part (1) the AC

power-supply current and the drive instruction signal
are separated from electromotive force induced in
the secondary coil (20).

7. The antenna apparatus according to claim 1, where-
in an infrared transmitting section (39) provided in
the fixed part (2), for sending a drive instruction signal
in the form of infrared light; and
an infrared receiving section (40) provided in the
movable part (1), for receiving the drive instruction
signal sent from the infrared transmitting section (39)
and for outputting the received drive instruction sig-
nal to the drive control section (9).

8. The antenna apparatus according to claim 7, where-
in the infrared transmitting section (39) sends the
infrared light toward an inside surface of a radome
(41) that covers the antenna (3), and the infrared
receiving section (40) receives infrared light that is
reflected by the inside surface of the randome (41).

9. The antenna apparatus according to claim 1, where-
in the first and second coil holders (29, 30) are
formed separately from the first and second
waveguide members (25, 26), respectively, and then
connected to the first and second waveguide mem-
bers (25, 26), respectively, after the first and second
waveguide members (25, 26) are coupled to each
other by the rotary bearing (27).

10. The antenna apparatus according to claim 1, where-
in the secondary coil (46) is located outside the pri-
mary coil (45) and coextend with the primary coil (45)
around the central axis of the first and second
waveguides (24).

11. The antenna apparatus according to claim 10,
wherein the first coil holder (29) holds two primary
coils (47, 49) and the second coil holder (30) holds
two secondary coils (48, 50) that are opposed to the
respective primary coils (47, 49).

12. The antenna apparatus according to claim 1, where-
in the first and second waveguide members (25, 26)
are made of a magnetic material.

13. The antenna apparatus according to claim 1, where-
in the rotary bearing (27) is made of a ceramic ma-
terial.

Patentansprüche

1. Antennenvorrichtung, umfassend eine Antenne (3),
einen Sendeempfänger (11), ein festes Teil (2) und
ein bewegliches Teil (1), wobei der Sendeempfänger
(11) in dem festen Teil (2) bereitgestellt ist, und die
Antenne (3) in dem beweglichen Teil (1) bereitge-
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stellt ist, wobei die Vorrichtung eine Mikrowellen-
kommunikation auf eine derartige Weise durchführt,
dass ein Funksignal, das von dem Sendeempfänger
(11) erzeugt wird, der Antenne (3) zugeführt wird und
die Antenne (3) antriebsgesteuert wird, wobei die
Vorrichtung weiter umfasst:

eine Wellenleiter-Drehkopplungseinrichtung
(16) zum Übertragen eines Funksignals von
dem Sendeempfänger (11) zu der Antenne (3),
wobei die Wellenleiter-Drehkopplungseinrich-
tung umfasst:

ein erstes Wellenleiterelement (25), das ei-
nen ersten Wellenleiter (24) aufweist, der
im Querschnitt kreisförmig ist;
ein zweites Wellenleiterelement (26), das
einen zweiten Wellenleiter (24) aufweist,
der ungefähr den gleichen Querschnitt wie
der erste Wellenleiter (24) aufweist, wobei
eine Endfläche des zweiten Wellenleiters
(26) einer Endfläche des ersten Wellenlei-
ters (25) gegenübersteht;
ein Drehlager (27), das das erste Wellen-
leiterelement (25) und das zweite Wellen-
leiterelement (26) auf eine derartige Weise
koppelt, dass sie um eine zentrale Achse
der ersten und der zweiten Wellenleiter (24)
drehbar sind;

wobei die Vorrichtung gekennzeichnet ist durch
einen Antriebssteuerabschnitt (9), der in dem be-
weglichen Teil (1) bereitgestellt ist, zum An-
triebs-Steuern eines Motors (4, 5) zum Drehen der
Antenne (3);
eine Primärspule (19), die in dem festen Teil (2) be-
reitgestellt ist; und
einen ersten Spulenhalter (29), der an dem ersten
Wellenleiterelement (25) auf eine ringähnliche Wei-
se mit einer zentralen Achse der ersten und zweiten
Wellenleiter (24) als ein Zentrum bereitgestellt ist
und der die Primärspule (19) hält; und
eine zweite Spule (20), die in dem beweglichen Teil
(1) bereitgestellt ist, um den Antriebssteuerabschnitt
(9) mit einer elektromotorischen Kraft zu versorgen,
die in ihm selbst durch einen Strom induziert wird,
der durch die Primärspule (19) fließt;
einen zweiten Spulenhalter (30), der an dem zweiten
Wellenleiterelement (26) auf eine ringähnliche Wei-
se mit der zentralen Achse der ersten und zweiten
Wellenleiter (24) als ein Zentrum bereitgestellt ist
und der die Sekundärspule (20) hält, die der Primär-
spule (19) gegenübersteht,
wobei die ersten und zweiten Spulenhalter (29, 30)
so geformt sind, die Primär- und Sekundärspulen
(19, 20) in einem Querschnitt zu umgeben, der
durch ein Schneiden der ersten und zweiten Spu-
lenhalter (29, 30) mit einer Ebene erhalten wird, die

die zentrale Achse der ersten und zweiten Wellen-
leiter (24) einschließt, und wobei
ein AC/DC-Umsetzer (21) in dem beweglichen Teil
(1) bereitgestellt ist, um eine AC-elektromagnetische
Kraft, die in der Sekundärspule (20) induziert wird,
in eine DC-Energie umzusetzen.

2. Antennenvorrichtung nach Anspruch 1, wobei die
Primärspule (19) an einem Element in dem festen
Teil (2) der Wellenleiter-Drehkopplungseinrichtung
(16) bereitgestellt ist; und
die Sekundärspule (20) an einem Element in dem
beweglichen Teil (1) der Wellenleiter-Drehkopp-
lungseinrichtung (16) bereitgestellt ist.

3. Antennenvorrichtung nach Anspruch 1, wobei die
Primärspule (19) an einem Element in dem festen
Teil (2) bereitgestellt ist, um außerhalb einer Seiten-
fläche der Wellenleiter-Drehkopplungseinrichtung
(16) mit einer Drehachse der Wellenleiter-Drehkopp-
lungseinrichtung (16) als ein Zentrum angeordnet zu
sein; und
die Sekundärspule (20) an einem Element in dem
beweglichen Teil (1) bereitgestellt ist, um so der Pri-
märspule (19) außerhalb einer Seitenfläche der Wel-
lenleiter-Drehkopplungseinrichtung (16) gegenüber
zu stehen.

4. Antennenvorrichtung nach Anspruch 1, wobei die
Primärspule (19) und die Sekundärspule (20) jeweils
mit zwei Sätzen von Spulen für ein Energieübertra-
gungssystem und ein Signalübertragungssystem
bereitgestellt sind.

5. Antennenvorrichtung nach Anspruch 1, wobei der
Antriebssteuerabschnitt (9) einen Motor (4) zum
Drehen der Antenne um eine Elevationsdrehachse
antriebs-steuert und wobei ein Motor (5) zum Drehen
des beweglichen Teils (1) um eine Azimuth-Dreh-
achse der Antenne (3) in dem festen Teil (2) bereit-
gestellt ist.

6. Antennenvorrichtung nach Anspruch 1, wobei ein Si-
gnal, das durch ein Überlagern eines Antriebsbe-
fehlssignals auf einem AC-Energieversorgungs-
strom erhalten wird, von einem Energiesystem (14)
in dem festen Teil (2) in die Primärspule (19) einge-
geben wird und in dem beweglichen Teil (1) der
AC-Energieversorgungsstrom und das Antriebsbe-
fehlssignal von einer elektromotorischen Kraft ge-
trennt werden, die in der Sekundärspule (20) indu-
ziert wird.

7. Antennenvorrichtung nach Anspruch 1, wobei ein In-
frarotsendeabschnitt (39) in dem festen Teil (2) zum
Senden eines Antriebsbefehlssignals in der Form
von Infrarotlicht bereitgestellt ist; und
ein Infrarotempfangsabschnitt (40) in dem bewegli-
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chen Teil (1) zum Empfangen des Antriebsbefehls-
signals, das von dem Infrarotsendeabschnitt (39) ge-
sendet wird, und zum Ausgeben des empfangenen
Antriebsbefehlssignals zu dem Antriebssteuerab-
schnitt (9) bereitgestellt ist.

8. Antennenvorrichtung nach Anspruch 7, wobei der
Infrarotsendeabschnitt (39) das Infrarotlicht zu einer
Innenseitenfläche eines Radoms (41) sendet, das
die Antenne (3) abdeckt, und der Infrarotempfangs-
abschnitt (40) Infrarotlicht, das von der Innenfläche
des Radoms (41) reflektiert wird, empfängt.

9. Antennenvorrichtung nach Anspruch 1, wobei die er-
sten und zweiten Spulenhalter (29, 30) jeweils ge-
trennt von dem ersten und zweiten Wellenleiterele-
ment (25, 26) gebildet sind und dann mit den ersten
und zweiten Wellenleiterelementen (25, 26) jeweils
verbunden werden, nachdem die ersten und zweiten
Wellenleiterelemente (25, 26) durch das Drehlager
(27) aneinander gekoppelt sind.

10. Antennenvorrichtung nach Anspruch 1, wobei die
Sekundärspule (46) außerhalb der Primärspule (45)
angeordnet ist und zusammen mit der Primärspule
(45) um die zentrale Achse der ersten und zweiten
Wellenleiter (24) verläuft.

11. Antennenvorrichtung nach Anspruch 10, wobei der
erste Spulenhalter (29) zwei Primärspulen (47, 49)
hält, und der zweite Spulenhalter (30) zwei Sekun-
därspulen (48, 50) hält, die den jeweiligen Primär-
spulen (47, 49) gegenüberstehen.

12. Antennenvorrichtung nach Anspruch 1, wobei die er-
sten und zweiten Wellenleiterelemente (25, 26) aus
einem magnetischen Material ausgeführt sind.

13. Antennenvorrichtung nach Anspruch 1, wobei das
Drehlager (27) aus einem keramischen Material aus-
geführt ist.

Revendications

1. Dispositif d’antenne comprenant une antenne (3),
une émetteur-récepteur (11), une partie fixe (2) et
une partie mobile (1), ledit émetteur-récepteur (11)
étant installé dans la partie fixe (2) et ladite antenne
(3) étant installée dans la partie mobile (1), ledit dis-
positif exécutant une communication par micro-on-
des d’une manière telle qu’un signal radio généré
par l’émetteur-récepteur (11) soit fourni à l’antenne
(3), l’antenne (3) étant commandée par entraîne-
ment, ledit dispositif comprenant en outre ; un dis-
positif de couplage rotatif de guide d’onde (16) pour
transmettre un signal radio à partir de l’émetteur-
récepteur (11) à l’antenne (3); ledit dispositif de cou-

plage rotatif de guide d’onde (16) comprenant:

un premier élément de guide d’onde (25) pré-
sentant un premier guide d’onde (24) dont la
section transversale est circulaire;
un deuxième élément de guide d’onde (26) pré-
sentant un deuxième guide d’onde (24) dont la
section transversale est approximativement la
même que celle du premier guide d’onde (24),
une face d’extrémité du deuxième élément de
guide d’onde (26) étant opposée à une face
d’extrémité du premier élément de guide d’onde
(25);
un palier rotatif (27) qui couple le premier élé-
ment de guide d’onde (25) et le deuxième élé-
ment de guide d’onde (26) d’une manière telle
qu’ils peuvent tourner autour d’un axe central
des premier et deuxième guides d’onde (24);
ledit dispositif étant caractérisé par:

une section de commande par entraîne-
ment (9) installée dans la partie mobile (1),
pour commander par entraînement un mo-
teur (4, 5) destiné à faire tourner l’antenne
(3);
une bobine primaire (19) installée dans la
partie fixe (2); et
un premier support de bobine (29) prévu sur
le premier élément de guide d’onde (25) à
la manière d’un anneau dont le centre est
constitué par l’axe central des premier et
deuxième guides d’onde (24) et qui suppor-
te ladite bobine primaire (19); et
une bobine secondaire (20) installée dans
la partie mobile (1) pour alimenter la section
de commande par entraînement (9) avec
une force électromotrice qui est induite en
elle-même par un courant circulant à travers
la bobine primaire (19),
un deuxième support de bobine (30) prévu
sur le deuxième élément de guide d’onde
(26) à la manière d’un anneau dont le centre
est constitué par l’axe central des premier
et deuxième guides d’onde (24), et qui sup-
porte la bobine secondaire (20) qui est op-
posée à la bobine primaire (19),

dans lequel les premier et deuxième sup-
ports de bobine (29, 30) sont configurés de manière
à entourer les bobines primaire et secondaire (19,
20) dans une section transversale qui est obtenue
en coupant les premier et deuxième supports de bo-
bine (29, 30) par un plan comprenant l’axe central
des premier et deuxième guides d’onde (24), et
dans lequel:

un convertisseur de courant alternatif en courant
continu (21) est installé dans la partie mobile (1)
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afin de convertir la force électromagnétique al-
ternative induite dans la bobine secondaire (20)
en courant continu.

2. Dispositif d’antenne selon la revendication 1, dans
lequel la bobine primaire (19) est installée sur un
élément, dans la partie fixe (2), du dispositif de cou-
plage rotatif de guide d’onde (16); et
la bobine secondaire (20) est installée sur un élé-
ment, dans la partie mobile (1), du dispositif de cou-
plage rotatif de guide d’onde (16).

3. Dispositif d’antenne selon la revendication 1, dans
lequel la bobine primaire (19) est installée sur un
élément dans la partie fixe (2) de manière à être po-
sitionnée à l’extérieur d’une surface latérale du dis-
positif de couplage rotatif de guide d’onde (16), un
axe rotatif du dispositif de couplage rotatif de guide
d’onde (16) faisant office de centre; et
la bobine secondaire (20) est installée sur un élé-
ment dans la partie mobile (1) de manière à être
opposée à la bobine primaire (19) à l’extérieur d’une
surface latérale du dispositif de couplage rotatif de
guide d’onde (16).

4. Dispositif d’antenne selon la revendication 1, dans
lequel la bobine primaire (19) et la bobine secondaire
(20) sont respectivement pourvues de deux ensem-
bles de bobines pour le système de transmission de
courant et le système de transmission de signal.

5. Dispositif d’antenne selon la revendication 1, dans
lequel la section de commande par entraînement (9)
commande par entraînement un moteur (4) pour fai-
re tourner l’antenne autour d’un axe de rotation ver-
tical, et dans lequel un moteur (5) pour faire tourner
la partie mobile (1) autour d’un axe de rotation azi-
mutal de l’antenne (3) est installé dans la partie fixe
(2).

6. Dispositif d’antenne selon la revendication 1, dans
lequel un signal obtenu en superposant un signal
d’instruction d’entraînement sur un courant d’ali-
mentation en courant alternatif est entré à partir d’un
système d’alimentation (14) dans la partie fixe (2)
jusqu’à la bobine primaire (19) et, dans la partie mo-
bile (1), le courant d’alimentation en courant alter-
natif et le signal d’instruction d’entraînement sont sé-
parés d’une force électromotrice induite dans la bo-
bine secondaire (20).

7. Dispositif d’antenne selon la revendication 1, dans
lequel une section de transmission d’infrarouge (39)
est installée dans la partie fixe (2) pour envoyer un
signal d’instruction d’entraînement sous la forme
d’une lumière infrarouge; et
une section de réception d’infrarouge (40) est instal-
lée dans la partie mobile (1) pour recevoir le signal

d’instruction d’entraînement envoyé par la section
de transmission d’infrarouge (39) et pour transmettre
le signal d’instruction d’entraînement reçu à la sec-
tion de commande par entraînement (9).

8. Dispositif d’antenne selon la revendication 7, dans
lequel la section de transmission d’infrarouge (39)
envoie la lumière infrarouge en direction d’une sur-
face intérieure d’un radôme (41) qui recouvre l’an-
tenne (3), et la section de réception d’infrarouge (40)
reçoit une lumière infrarouge qui est réfléchie par la
surface intérieure du radôme (41).

9. Dispositif d’antenne selon la revendication 1, dans
lequel les premier et deuxième supports de bobine
(29, 30) sont formés séparément à partir des premier
et deuxième éléments de guide d’onde (25, 26), res-
pectivement, et sont ensuite connectés aux premier
et deuxième éléments de guide d’onde (25, 26), res-
pectivement, après que les premier et deuxième élé-
ments de guide d’onde (25, 26) ont été couplés l’un
à l’autre par le palier rotatif (27).

10. Dispositif d’antenne selon la revendication 1, dans
lequel la bobine secondaire (46) est située à l’exté-
rieur de la bobine primaire (45) et s’étend conjointe-
ment avec la bobine primaire (45) autour de l’axe
central des premier et deuxième guides d’onde (24).

11. Dispositif d’antenne selon la revendication 10, dans
lequel le premier support de bobine (29) supporte
deux bobines primaires (47, 49), et le deuxième sup-
port de bobine (30) supporte deux bobines secon-
daires (48, 50) qui sont opposées aux bobines pri-
maires respectives (47, 49).

12. Dispositif d’antenne selon la revendication 1, dans
lequel les premier et deuxième éléments de guide
d’onde (25, 26) sont constitués d’une matière ma-
gnétique.

13. Dispositif d’antenne selon la revendication 1, dans
lequel le palier rotatif (27) est constitué d’une matière
céramique.
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