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Description

Technical Field of Invention

[0001] The present invention concerns a three-axis an-
tenna for wireless operation of locking and unlocking au-
tomobile doors, for example.

Background Technology

[0002] Three axial windings are completed about one
core in conventional three-axis antennas. A three-axis
antenna that combines a two-axis antenna with a one-
axis antenna is disclosed in the gazette of Japanese
Kokai Publication 2003-92509. However, the thickness
is increased in aforementioned structure because the
winding in one axis overlaps the winding in the other axis
in a two-axis antenna, which makes it unsuited for mini-
aturization in terms of height.
[0003] In contrast, aforementioned literature presents
winding about a cross-shaped core as a two-axis anten-
na. The need for miniaturization in terms of height is ad-
dressed by providing an appropriate three-axis antenna
using this.
[0004] Patent literature 1: Gazette of Japanese Kokai
Publication 2003-92509
[0005] EP 1 489 683 A1, which is a family member of
WO 03/075403 A, discloses that the size of an antenna
coil is reduced and it is possible to prevent lowering of
the reception sensitivity due to difference of the arrange-
ment position of the antenna coil. On a winding frame of
a ferrite core, a first coil and a second coil are wound in
such a manner that their winding axes orthogonally in-
tersect each other, and a third coil is wound around an
outer circumference of the first coil and the second coil,
so that a winding axis is provided to be orthogonal to the
winding axes of the first coil and the second coil.
[0006] This document discloses the preamble of claim
1.
[0007] GB 2 326 769 A, which is a family member of
DE 19718423 A1, discloses an antenna that consists of
three coiled elements with mutually perpendicular axes,
having either air or ferrite cores, and this antenna is con-
nected to a receiver. The antenna and receiver system
is preferably contained in a credit-card size housing or a
key-fob housing where is may feature in a remote control
vehicle anti-theft system. There may be additionally be
a transmitter system allowing query/response dialogue
between the vehicle and the remote control possibly via
a inductive system. The three coils ensure reliable re-
ception of an inductive signal from a single coil transmitter
in the vehicle.
[0008] EP 1 376 762 A1 discloses a three-axis antenna
chip that includes a cross-shaped core e.g. made of a
magnetic substance. The core includes an X-axis core
piece and a Y-axis core piece. The core pieces are laid
on top of each other such that the core pieces extend
perpendicular to each other. An X-axis coil portion is pro-

vided about the X-axis core piece, and a Y-axis coil por-
tion is provided about the Y-axis core piece. A Z-axis coil
portion is provided about a Z-axis that is perpendicular
to the X-axis core piece and the Y-axis core piece. The
three-axis antenna chip has small size.

Summary of Invention

[0009] The issue to be resolved is the attainment of
sensitivity without deviating in any of XYZ directions in
an orthogonal coordinate system with windings about a
cross-shaped core.
[0010] A three-axis antenna according to the invention
is set out in Claim 1.
[0011] Miniaturization in terms of height can be at-
tained since the windings do not overlap in the antenna
coil unit and the receiving device pursuant to embodi-
ments of the present invention. In embodiments, the head
section of the X-axis arm and the head section of the Y-
axis arm are retained when the cross-shaped core is set
in a case with a bottom, and a retaining tab that deter-
mines the position in the Z-axis direction of the X-axis
arm and the Y-axis arm is provided. Consequently, the
cross-shaped core, X-axis arm and Y-axis arm can be
easily oriented in the vertical direction, and coupling of
each arm can be avoided, thereby attaining sensitivity
without deviation concerning any of the XYZ axis winding
wires.

Description of Drawings

[0012] For a better understanding of the invention, and
to show how the same may be carried into effect, refer-
ence will now be made by way of example, to the accom-
panying drawings, in which:

[Figure 1] Perspective diagram showing an embod-
iment of the antenna coil unit pursuant to the present
invention.
[Figure 2] Perspective diagram showing the case
used in the antenna coil unit pursuant to the present
invention.
[Figure 3] Perspective diagram of the retaining tab
used in the antenna coil unit pursuant to the present
invention.
[Figure 4] Perspective diagram of the condition in
which winding wire is not wound in the three-axis
antenna pursuant to the present invention.
[Figure 5] Perspective diagram of the three-axis an-
tenna pursuant to the present invention.
[Figure 6] Perspective diagram showing the method
of winding the three-axis antenna pursuant to the
present invention.
[Figure 7] Perspective diagram of the condition in
which winding wire is not wound in the antenna coil
unit pursuant to the present invention.
[Figure 8] Front view showing an embodiment of the
antenna coil unit pursuant to the present invention.
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[Figure 9] A-A cross-sectional view of the antenna
coil unit pursuant to the present invention shown in
Figure 8.
[Figure 10] Cross-sectional view for explaining the
results concerning alignment in the direction of
height of the antenna coil unit pursuant to the present
invention.
[Figure 11] Circuit diagram showing the first embod-
iment of the receiving device pursuant to the present
invention.
[Figure 12] Circuit diagram showing the second em-
bodiment of the receiving device pursuant to the
present invention.
[Figure 13] Circuit diagram showing the third embod-
iment of the receiving device pursuant to the present
invention.
[Figure 14] Diagram showing the frequency charac-
teristics when conducting CCS connection shown in
Figure 11 in the receiving device pursuant to the
present invention.
[Figure 15] Diagram showing the frequency charac-
teristics when conducting FFF connection different
from Figure 11 in the receiving device pursuant to
the present invention.
[Figure 16] Perspective diagram showing the meth-
od of winding the three-axis antenna pursuant to the
present invention.
[Figure 17] Perspective diagram showing the meth-
od of winding the three-axis antenna pursuant to the
present invention.

Explanation of Notations

[0013]

1 case
2 cross-shaped core
4 retaining tab
11 groove
12 convex member
13 projection
21 base section
22a, 22b X-axis arms
23a, 23b Y-axis arms
24 X-axis winding wire
25 Y-axis winding wire
26 Z-axis winding wire
81 first amplifier
82 second amplifier
83 third amplifier
84 reception selection circuit
100 antenna coil unit

Embodiment 1

Description of Embodiments

[0014] Figure 1 presents the antenna coil unit pursuant

to Embodiment 1 of the present invention. Case 1, as
shown in Figure 2, a perspective diagram, is a roughly
square case with a bottom having a pair of notches cut
in the side walls. It may be constructed of resin, for ex-
ample. Convex members 12 with a one-quarter fan shape
are formed in the bottom of case 1 at the four corners to
divide the bottom into roughly nine equal portions.
Grooves 11 are formed among these convex members
12 so as to match the cross shape of cross-shaped core
2 in order to house aforementioned cross-shaped core
2 shown in Figure 5 with the completed winding. Cross-
shaped core 2 has a prismatic-shaped base section 21
in the center, as shown in Figure 4. X-axis arms 22a, 22b
and Y-axis arms 23a, 23b extend outward in four direc-
tions at 90-degree angles from base section 21. In addi-
tion, projection 13 that is formed in the center of the bot-
tom of case 1, as shown in Figure 2, is inserted into a
hole formed in base section 21 of aforementioned cross-
shaped core 2. This structure permits orientation of
cross-shaped core 2. Individual head sections 22aa,
22bb, 23aa, 23bb of X-axis arms 22a, 22b, Y-axis arms
23a, 23b of cross-shaped core 2 are expanded. Magnetic
flux is generated and the antenna sensitivity is enhanced
since the area of the head section is expanded by so
doing.
[0015] Retaining tab 4 that retains each head section
22aa, 22bb, 23aa, 23bb is shown in Figure 3. Retaining
tab 4 has retaining sections 42, 42 rising from both edges
of long seat section 41, and projection tabs 43, 43 that
are formed at the upper section of each of the retaining
sections 42, 42 so as to protrude outward laterally with
the function of preventing downward movement when
set in the holes formed at the bottom of case 1. The edges
of the coil are caught in projection tabs 43, 43, and the
edges of the coil are connected by soldering to the ter-
minals that extend from external terminals 31-38 to pro-
jection tabs 43, 43. The surface at retaining tab 4 in con-
tact with each of head sections 22aa, 22bb, 23aa, 23bb
is formed so as to be flat.
[0016] Aforementioned retaining tab 4 is disposed in
the concave section formed in convex member 12 that
is formed at the bottom of case 1. Cross-shaped core 2
is housed as shown in Figure 2. Head sections 22aa,
22bb, 23aa, 23bb are retained by the corresponding re-
taining tab 4. In this manner, head sections 22aa, 22bb
of X-axis arms 22a, 22b and head sections 23aa, 23bb
of Y-axis arms 23a, 23b are respectively retained, and
the orientation of cross-shaped core 2, X-axis arms 22a,
22b, and of Y-axis arms 23a, 23b in the height direction
can be easily set appropriately since retaining tab 4 de-
termines the Z-axis directional position of X-axis arms
22a, 22b and of Y-axis arms 23a, 23b (position in direc-
tion of height).
[0017] Z-axis winding wire is provided in a condition
so as to uniformly cover the head surfaces of X-axis arms
22a, 22b and the head surfaces of Y-axis arms 23a, 23b
in cross-shaped core 2 (Z-axis winding wire uniformly
provided in the portions corresponding to the head sec-
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tions and in the vertical direction). The magnetic flux
number passing through each of the head sections 22aa,
22bb, 23aa, 23bb and part of the corresponding Z-axis
winding wire (portion corresponding to aforementioned
head section) is roughly the same figure at head section
22aa and at head section 22bb, as shown in Figure 10
(a). Furthermore, the potential difference in the Z-axis
winding wire ceases to develop since the figures are
roughly the same at head section 23aa and head section
23bb. Consequently, coupling of the individual axes can
be avoided, which permits attainment of sensitivity with-
out deviating in any of XYZ axis winding wires 24-26. In
contrast, in a structure in which Z-axis winding wire is
provided in a condition so as to not uniformly cover the
head surfaces of X-axis arms 22a, 22b and the head
surfaces of Y-axis arms 23a, 23b in cross-shaped core
2 (Z-axis winding wire not uniformly provided in the por-
tions corresponding to the head sections and in the ver-
tical direction) or in a structure that does not determine
the Z-axis directional position (position in direction of
height), Z-axis winding wire develops deviation at the
head surface of X-axis arms 22a, 22b or at the head
surface of Y-axis arms 23a, 23b in cross-shaped core 2,
as shown in Figure 10 (b). A state is presented in which
the magnetic flux number passing through each head
surface differs, resulting in the development of a potential
difference at the portion of the Z-axis winding wire facing
aforementioned head surface.
[0018] The following structure is adopted in this em-
bodiment. X-axis winding wire 24 is wound about X-axis
arms 22a, 22b and Y-axis winding wire 25 is wound about
Y-axis arms 23a, 23b in cross-shaped core 2, as shown
in Figure 5. The winding method of X-axis winding wire
24 and of Y-axis winding wire 25 is explained here. S
shown in Figure 6 (a) represents the winding origin, with
X-axis winding wire 24 proceeding in the direction rep-
resented by the arrows. The winding range of X-axis
winding wire 24 begins from the root section of X-axis
arm 22a and proceeds toward head section 22aa of X-
axis arm 22a, which is one arm (direction of arrow D1).
[0019] When winding reaches the boundary section
with head section 22aa, as shown by the arrows denoting
the winding in Figure 6 (b), it proceeds from head section
22aa to the intermediate point of X-axis arm 22a with the
root section and then straddles base section 21, after
which it continues to the side of head section 22bb of X-
axis arm 22b without winding about head section 22bb
via the intermediate point with the root section of X-axis
arm 22b which is the other arm, after which winding of
X-axis winding wire 24 resumes from the boundary sec-
tion of head section 22bb, which is the spanning desti-
nation. Here, the winding range of X-axis winding wire
24 begins from the boundary section with head section
22bb of X-axis arm 22b and then proceeds toward the
root section of X-axis arm 22b (direction of arrow D2).
[0020] When winding is continued, it returns to winding
origin S shown in Figure 6 (a) and then proceeds as ex-
plained using Figure 6 (a) and Figure 6 (b). Ultimately,

the winding terminates at the winding terminus F shown
in Figure 6 (b). The winding method of Y-axis winding
wire 25 proceeds in the identical manner as that of X-
axis winding wire 24. Winding is carried out via the pro-
cedures of aforementioned Figure 6 (a) and Figure 6 (b)
after turning Figure 6 by 90 degrees counter-clockwise.
[0021] The end of X-axis winding wire 24 is caught by
projection tab 43 of retaining tab 4 corresponding to head
sections 22aa, 22bb, respectively. The edge of this coil
is connected by soldering to the terminals that extend
from external terminals 31-38 to the vicinity of projection
tab 43. Similarly, the end of Y-axis winding wire 25 is
caught by projection tab 43 of retaining tab 4 correspond-
ing to head sections 23aa, 23bb, respectively. The edge
of this coil is connected by soldering to the terminals that
extend from external terminals 31-38 to the vicinity of
projection tab 43.
[0022] Z-axis winding wire 26 is wound about an empty
core in a virtually square shape, as shown in Figure 7. It
is disposed in a ring-shaped passage formed along the
inner wall of case to which it is fixed. Of course, the wind-
ing shape of Z-axis winding wire 26 is not restricted to
square shape. Other suitable shapes are permitted, such
as round or oval. Cross-shaped core 2 about which is
wound X-axis winding wire 24 and Y-axis winding wire
25 is disposed as shown in Figure 7. As a result, Z-axis
winding wire 26 is installed in a virtually square shape so
as to enclose the outside of head sections 22aa, 22bb
of X-axis arms 22a, 22b and the outside of head sections
23aa, 23bb of Y-axis arms 23a, 23b (Figure 1, Figure 7).
Z-axis winding wire is installed in a condition so as to
cover the entire head surfaces of X-axis arms 22a, 22b
and the head surfaces of Y-axis arms 23a, 23b in cross-
shaped core 2.
[0023] The edges of external terminals 35, 36 that are
installed on the outside of case I protrude near the posi-
tion where Z-axis winding wire 26 is disposed in case 1,
and each end of Z-axis winding wire 26 is connected. In
addition, the edges of external terminals 37, 38 that are
installed on the outside protrude near cross-shaped core
2 that is disposed at the bottom of case 1, and are con-
nected to the center taps of X-axis winding wire 24 and
Y-axis winding wire 25.
[0024] A completed diagram of the three-axis antenna
presents the structure in the planar figure that is Figure
8. A cross-sectional view along A-A of Figure 8 is shown
in Figure 9. The potentials of windings 24, 25 are equal
on the sides of head sections 22aa, 22bb of a pair of X-
axis arms 22a, 22b and on the sides of head sections
23aa, 23bb of a pair of Y-axis arms 23a, 23b since X-
axis winding wire 24 and Y-axis winding wire 25 are
wound as explained using Figure 6. The effects of the
electric fields of aforementioned X-axis winding wire 24
and Y-axis winding wire 25 relative to Z-axis winding wire
26 that is installed in virtually square shape on the outside
of head sections 22aa, 22bb of X-axis arms 22a, 22b and
of head sections 23aa, 23bb of Y-axis arms 23a, 23b are
equalized, thereby allowing sensitivity to be attained with-

5 6 



EP 1 968 157 B1

5

5

10

15

20

25

30

35

40

45

50

55

out deviation concerning Z-axis winding wire 26.
[0025] Figure 11 shows the structure of the receiving
device using antenna coil unit 100 fitted with the three-
axis antenna having aforementioned structure. It is pro-
vided with first amplifier 81 connected to external terminal
31 that is connected to the winding origin edge XS of X-
axis winding wire 24 and to external terminal 32 that is
connected to the winding terminus edge XF, second am-
plifier 82 connected to external terminal 33 that is con-
nected to the winding origin edge YS of Y-axis winding
wire 25 and to external terminal 34 that is connected to
the winding terminus edge YF, and third amplifier 83 con-
nected to external terminal 35 that is connected to the
winding origin edge ZS of Z-axis winding wire 26 and to
external terminal 36 that is connected to the winding ter-
minus edge ZF.
[0026] First amplifier 81 is provided with capacitor C1
that is connected between two input terminals, second
amplifier 82 is provided with capacitor C2 that is connect-
ed between two input terminals, and third amplifier 83 is
provided with capacitor C3 that is connected between
two input terminals. Reception selection circuit 84 that is
provided treats the output from aforementioned first to
third amplifiers 81 to 83 as received signals. In short,
reception selection circuit 84 compares the output levels
of amplifiers 81 to 83, selects the signal having the great-
er output level and outputs it to the processing circuit of
the received signal. Terminals 37 and 38 that are con-
nected to the center taps XC, YC of X-axis winding wire
24 and Y-axis winding wire 25 as well as terminal 35 that
is connected to winding origin edge ZS of Z-axis winding
wire 26 are grounded by common connection to the circuit
board side. The suffixes of these connections XC, YC,
ZS are represented by CCS. Thus, the grounding of cent-
er taps XC, YC with the terminal connected to winding
terminus ZF of Z-axis winding wire 26 would be repre-
sented as CCF.
[0027] Thus, the connection of either edge XS, XF with
either edge YS, YF and with either edge ZS, ZF without
using center taps XC, YC with X-axis winding wire 24
and Y-axis winding wire 25 would be the connections
represented by SSS, FFF, FFS, FSF, FSS, SFF, SFS,
SSF. Comparative trials of these eight types of received
sensitivity characteristics with the received sensitivity
characteristics of aforementioned CCS show that the
CSS connection provides the highest peak value and that
the characteristics are arranged according to the peak
frequency in the XYZ axes. In short, this indicates that
characteristics having no deviation in three axes are ob-
tained. Figure 14 shows the case of a CCS connection
while Figure 15 shows the case of an FFF connection.
The trial.results in Figure 15 indicate deviation of the cen-
tral frequency due to coupling in the case of an FFF con-
nection. The ordinate in each chart represents the im-
pedance, with one calibration representing 50 KΩ. The
abscissa is the frequency. The center of the abscissa is
134.2 KHz and the amplitude of the abscissa is 30 KHz.
Tests on the characteristics of CCF revealed character-

istics virtually identical with those of CCS.
[0028] The structure shown in Figure 11 is provided
with eight terminals 31 to 38 in the three-axis antenna,
but a structure in which a three-axis antenna is provided
with six terminals in which terminals 37, 38 and terminal
35 have shared connections, as shown in Figure 12, may
be adopted. Furthermore, as shown in Figure 13, X-axis
winding wire 24 may be structured from two winding wires
and Y-axis winding wire 25 may also be structured from
two winding wires. A structure may be adopted in which
the terminals 37A, 37B, 38A, 38B connected to the indi-
vidual center taps XC, YC of X-axis winding wire 24 and
Y-axis winding wire 25 are commonly connected with ter-
minal 35 on the circuit board side for grounding.
[0029] An antenna coil unit provided with six external
terminals can be implemented by incorporating capaci-
tors C1 to C3 in case 1. In addition, an antenna coil unit
that incorporates amplifiers 81 to 83 in case 1 can also
be implemented. Furthermore, six terminals can be com-
pleted by collecting in one terminal each terminus of each
winding wire connected to the ground.
[0030] Retaining tab 4 in Figure 3 may have a structure
that is integrated with cross-shaped core 2 so as to cover
head sections 22aa, 22bb, 23aa, 23bb of cross-shaped
core 2.
[0031] Fan shaped convex member 12 in case 1
shown in Figure 2 is not restricted to this shape. Rectan-
gular or round shapes are also permitted.
[0032] Winding as shown in Figure 16 and Figure 17
may be adopted instead of the winding method of X-axis
winding wire 24 shown in Figure 6. Specifically, as shown
in Figure 16, the winding origin may be from head section
22aa of cross-shaped core 2, proceeding toward the root
section of X-axis arm 22a, after which it diagonally strad-
dles base section 21 and reaches the root section of X-
axis arm 22b, the other arm, from which point the winding
would proceed from the root section of aforementioned
X-axis arm 22b toward the side of head section 22bb so
that the magnetic flux directions due to winding wires that
are wound about X-axis arms 22a, 22b would be consist-
ent. In addition, as shown in Figure 17, the winding origin
may be from head section 22aa of cross-shaped core 2,
proceeding toward the root section of X-axis arm 22a,
after which it straddles base section 21 directly to the
opposite side to reach the root section of X-axis arm 22b,
the other arm, from which point the winding would pro-
ceed from the root section of aforementioned X-axis arm
22b toward the side of head section 22bb so that the
magnetic flux due to winding wires that are wound about
X-axis arms 22a and 22b would offset each other. In ad-
dition, any number of layers may be wound in bank wind-
ing from head section 22aa to the root section of X-axis
arm 22a. Of course, the winding technique of winding
wire from the root section of X-axis arm 22b to head sec-
tion 22bb may be identical.
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Claims

1. A three-axis antenna comprising a cross-shaped
core (2) and a case (1), wherein the cross-shaped
core (2) comprises a pair of X-axis arms (22a, 22b)
projecting in the X-axis direction and a pair of Y-axis
arms (23a, 23b) projecting in the Y-axis direction or-
thogonal to aforementioned X-axis direction in an
orthogonal XYZ coordinate system,
X-axis winding wire (24) wound about aforemen-
tioned X-axis arms (22a, 22b),
Y-axis winding wire (25) wound about aforemen-
tioned Y-axis arms (23a, 23b), and
Z-axis winding wire (26) provided in a condition en-
closing aforementioned cross-shaped core (2) out-
side head sections (22aa, 22bb) of aforementioned
X-axis arms (22a, 22b) and head sections (23aa,
23bb) of aforementioned Y-axis arms (23a, 23b); and
aforementioned cross shaped core (2) and Z-axis
winding wire (26) are housed in the case (1), the
head sections (22aa, 22bb) of X-axis arms (22a, 22b)
and head sections (23aa, 23bb) of Y-axis arms (23a,
23b) are respectively retained;
said antenna characterized by:

the Z-axis directional positions of X-axis arms
(22a, 22b) and of Y-axis arms (23a, 23b) housed
in said case are determined by retaining tabs
placed between each head section (22aa, 22bb)
of aforementioned X-axis arms (22a, 22b) and
aforementioned case (1), and between each
head section (23aa, 23bb) of aforementioned Y-
axis arms (23a, 23b) and aforementioned case
(1) so that the Z-axis winding wire is provided in
a condition so as to uniformly cover head sur-
faces of X-axis arms (22a, 22b) and Y-axis arms
(23a, 23b);
wherein each retaining tab comprises retaining
sections (42) rising from both edges of a long
seat section (41) and projection tabs (43) that
are formed at the upper section of each of the
retaining sections (42) so as to protrude outward
laterally with the function of preventing down-
ward movement when set in holes formed at the
bottom of the case (1); and
a hole is formed at the root section (21) of the
arms (22a, 22b, 23a, 23b) and a first protrusion
(13) is formed in the center of the case (1) to be
engaged with aforementioned hole at aforemen-
tioned root section (21) of the arms (22a, 22b,
23a, 23b).

2. The three-axis antenna of Claim 1 in which the root
section (21) of each head section (22aa, 22bb, 23aa,
23bb) of X-axis arms (22a, 22b) and Y-axis arms
(23a, 23b) is larger than that of other part of the cross-
shaped core (2).

3. The three-axis antenna of Claim 1 further comprising
external terminals (31-38), wherein the edges of the
coil are connected by soldering to terminals that ex-
tend from the external terminals (31-38) to second
protrusions (43).

Patentansprüche

1. Drei-Achsen-Antenne, umfassend einen kreuzför-
migen Kern (2) und ein Gehäuse (1), wobei der
kreuzförmige Kern (2) umfasst ein Paar von X-Ach-
senarmen (22a, 22b), die in einer X-Achsenrichtung
hervorstehen, und ein Paar von Y-Achsenarmen
(23a, 23b), die in einer Y-Achsenrichtung orthogonal
zu vorgenannter X-Achsenrichtung in einem ortho-
gonalen XYZ-Koordinatensystem hervorstehen,
einen X-Achsen-Wickeldraht (24), der über vorge-
nannte X-Achsenarme (22a, 22b) gewickelt ist,
einen Y-Achsen-Wickeldraht (25), der über vorge-
nannte Y-Achsenarme (23a, 23b) gewickelt ist, und
einen Z-Achsen-Wickeldraht (26), der in einem Zu-
stand bereitgestellt ist, der vorgenannten Kreuzför-
miger-Kern-(2)-Außenseiten-Kopf-Bereiche (22aa,
22bb) der vorgenannten X-Achsenarme (22a, 22b)
und Kopfbereiche (23aa, 23bb) vorgenannter Y-
Achsenarme (23a, 23b) umgibt,
wobei vorgenannter kreuzförmiger Kern (2) und Y-
Achsen-Wickeldraht (26) in dem Gehäuse (1) auf-
genommen sind, die Kopfbereiche (22aa, 22bb) der
X-Achsenarme (22a, 22b) und Kopfbereiche (23aa,
23bb) der Y-Achsenarme (23a, 23b) jeweils zurück-
gehalten sind;
die Antenne gekennzeichnet ist durch:

die Z-Achsenrichtungspositionen von X-Ach-
senarmen (22a, 22b) und von Y-Achsenarmen
(23a, 23b), die in dem Gehäuse aufgenommen
sind, bestimmt sind durch Rückhaltetabs, die
zwischen jedem Kopfbereich (22aa, 22bb) vor-
genannter X-Achsenarme (22a, 22b) und vor-
genanntem Gehäuse (1), und zwischen jedem
Kopfbereich (23aa, 23bb) vorgenannte ? Y-
Achsenarme (23a, 23b) und vorgenanntem Ge-
häuse (1) platziert sind, so dass der X-Achsen-
Wickeldraht bereitgestellt ist in einem Zustand,
um gleichmäßig die Kopfbereiche der X-Ach-
senarme (22a, 22b) und Y-Achsenarme (23a,
23b) zu umgeben;
wobei jeder Rückhaltetabs umfasst Rückhal-
tebereiche (42), die von beiden Rändern eines
Langauflagebereichs (41) ansteigen und Vor-
stehtabs (43), die am oberen Bereich von jeder
der Rückhaltebereiche (42) gebildet sind, um
nach außen lateral vorzuragen mit der Funktion
des Verhinderns einer Abwärtsbewegung,
wenn es in Löcher eingesetzt wird, die am Bo-
den des Gehäuses (1) gebildet sind; und
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ein Loch gebildet wird am Stammbereich (21)
der Arme (22a, 22b, 23a, 23b) und ein erster
Vorsprung (13) gebildet wird im Zentrum des
Gehäuses (1), um mit vorgenanntem Loch am
vorgenannten Stammbereich (21) der Arme
(22a, 22b, 23a, 23b) anzugreifen.

2. Drei-Achsen-Antenne nach Anspruch 1, in welcher
der Stammbereich (21) von jedem Kopfbereich
(22aa, 22bb, 23aa, 23bb) der X-Achsenarme (22a,
22b) und Y-Achsenarme (23a, 23b) größer ist als
der andere Teil des kreuzförmigen Kerns (2).

3. Drei-Achsen-Antenne nach Anspruch 1, ferner um-
fassend externe Anschlüsse (31-38), wobei die Rän-
der der Spule durch Löten zu den Anschlüssen ver-
bunden sind, die sich von den externen Anschlüssen
(31-38) zu den Vorsprüngen (43) erstrecken.

Revendications

1. Antenne à trois axes comprenant un noyau en forme
de croix (2) et un boîtier (1), dans laquelle le noyau
en forme de croix (2) comprend une paire de bras
(22a, 22b) suivant l’axe des X se projetant dans la
direction de l’axe des X et une paire de bras (23a,
23b) suivant l’axe des Y se projetant dans la direction
de l’axe des Y orthogonale à la direction de l’axe des
X mentionnée ci-dessus dans un système orthogo-
nal de coordonnées XYZ,
un fil d’enroulement (24) suivant l’axe des X enroulé
autour des bras (22a, 22b) suivant l’axe des X men-
tionnés ci-dessus,
un fil d’enroulement (25) suivant l’axe des Y enroulé
autour des bras (23a, 23b) suivant l’axe des Y men-
tionnés ci-dessus, et
un fil d’enroulement (26) suivant l’axe des Z prévu
dans un état renfermant le noyau (2) en forme de
croix mentionné ci-dessus à l’extérieur de tronçons
de tête (22aa, 22bb) des bras (22a, 22b) suivant l’axe
des X mentionnés ci-dessus et de tronçons de tête
(23aa, 23bb) des bras (23a, 23b) suivant l’axe des
Y mentionnés ci-dessus ; et
le noyau en forme de croix (2) mentionné ci-dessus
et le fil d’enroulement (26) suivant l’axe des Z sont
reçus dans le boîtier (1), les tronçons de tête (22aa,
22bb) des bras (22a, 22b) suivant l’axe des X et les
tronçons de tête (23aa, 23bb) des bras (23a, 23b)
suivant l’axe des Y sont respectivement retenus ;
ladite antenne caractérisée par ;
les positions directionnelles suivant l’axe des Z des
bras (22a, 22b) suivant l’axe des X et des bras (23a,
23b) suivant l’axe des Y reçus dans ledit boîtier sont
déterminées par des languettes de retenue placées
entre chaque tronçon de tête (22aa, 22bb) des bras
(22a, 22b) suivant l’axe des X mentionnés ci-dessus
et le boîtier (1) mentionné ci-dessus, et entre chaque

tronçon de tête (23aa, 23bb) des bras (23a, 23b)
suivant l’axe des Y mentionnés ci-dessus et le boîtier
(1) mentionné ci-dessus de sorte que le fil d’enrou-
lement suivant l’axe des Z soit prévu dans un état
tel qu’il couvre de manière uniforme des surfaces de
tête des bras (22a, 22b) suivant l’axe des X et des
bras (23a, 23b) suivant l’axe des Y ;
où chaque languette de retenue comprend des tron-
çons de retenue (42) s’élevant des deux bords d’un
tronçon d’assise long (41) et des languettes de pro-
jection (43) qui sont formées au niveau du tronçon
supérieur de chacun des tronçons de retenue (42)
de manière à faire saillie vers l’extérieur de manière
latérale afin d’empêcher un mouvement descendant
lorsqu’elles sont fixées dans des trous formés au
fond du boîtier (1) ; et
un trou est formé au niveau du tronçon de racine
(21) des bras (22a, 22b, 23a, 23b) et une première
protubérance (13) est formée dans le centre du boî-
tier (1) pour s’engager avec le trou mentionné ci-
dessus au niveau du tronçon de racine (21) men-
tionné ci-dessus des bras (22a, 22b, 23a, 23b).

2. Antenne à trois axes de la revendication 1 dans la-
quelle le tronçon de racine (21) de chaque tronçon
de tête (22aa, 22bb, 23aa, 23bb) des bras (22a, 22b)
suivant l’axe des X et des bras (23a, 23b) suivant
l’axe des Y est plus grand que celui de l’autre partie
du noyau en forme de croix (2).

3. Antenne à trois axes de la revendication 1 compre-
nant en outre des bornes externes (31-38), où les
bords de la bobine sont connectés par soudure à
des bornes qui s’étendent des bornes externes
(31-38) jusqu’à des deuxièmes protubérances (43).
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