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Description
BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

[0001]
vice.

The present invention relates to an antenna de-

DESCRIPTION OF THE RELATED ART

[0002] Japanese Patent Application Laid-Open No.
2000-348957 (Patent Document 1) discloses a zero
phase sequence current transformer. The zero phase
sequence current transformer includes a core piece, a
secondary winding wound on the core piece, and an end
joining terminal for binding an end of the secondary wind-
ing.

[0003] As described in Patent Document 1, the end of
the winding wound on the core piece and the like is bound
to a binding terminal called the end joining terminal and
the like. Hereby, the winding becomes electrically con-
nectable with another electrical component.

[0004] However, when the end of the winding wound
on the core piece and the like as above is connected by
being bound to the binding terminal, a part of the winding
may protrude outside a flange portion of the core piece
and the like to form a so-called aerial wiring portion.
[0005] If the aerial writing portion is formed, in an an-
tenna device used in a keyless entry system of a vehicle,
for example, it becomes highly possible that a discon-
nection of the winding occurs in the aerial wiring portion
and its vicinity. Due to a vibration, heat and the like ap-
plied to the antenna device, the aerial wiring portion of
the winding and its neighboring part becomes easy to hit
an edge of the flange portion repeatedly or winding be-
comes easy to be disconnected.

[0006] Inorderthatthe disconnection due to formation
of the aerial wiring portion in the winding becomes hard
to occur, in a conventional antenna device, a part which
may become an aerial wiring portion in a winding is folded
back and brought into a twisted line structure to enhance
strength or an adhesive (processing agent) is applied on
the part which may become the aerial wiring portion in
the winding, for example. However, in order to form the
twisted line structure by folding back the winding, it is
necessary to add a complicated work process for forming
the twisted line. In order to apply the adhesive (process-
ing agent), it is necessary to add other processes for its
application, and for drying and curing. If such processes
are performed to each antenna device, a manufacturing
cost of the antenna device is raised compared with a
manufacturing cost of a general coil element.

[0007] Inview of the above-described problems in the
antennadevice, the present inventor makes the following
consideration and completed the present invention.
[0008] FIG.10A to FIG.10D are explanatory views of
types of winding methods for windings in conventional
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antenna devices. A winding component in four types of
antenna devices shown in FIG.10A to FIG.10D includes
a cylindrical shaped winding shaft portion 41 and a pair
of flange portions 42 disposed on both ends in a shaft
direction of the winding shaft portion 41. A pair of binding
terminals 43 are disposed on the flange portion 42 having
a disk shape, in a posture to be parallel to each other.
[0009] InFIG.10A, the pair of binding terminals 43 are
disposed on the same side of the flange portion 42 in a
case that the flange portion 42 is divided suitably into two
parts. Usually, as indicated by two dashed lines in FIG.
10A, the pair of binding terminals 43 are disposed at an
angle equal to or less than 90 degrees with the winding
shaft portion 41 being a reference. While a tension is
applied to the winding 44, the winding 44 is first bound
to the binding terminal 43 on a starting side in upper left
of the drawing, next wound counterclockwise around the
binding shaft portion 41, and finally bound to the binding
terminal 43 on a finishing side in upper right. In a case
of FIG.10A, a part of the winding 44 (hereinafter, referred
to as a lead-out part 45 of the winding 44 on the starting
side of the winding 44) between a part bound to the bind-
ing terminal 43 on the starting side and a part wound
around the winding shaft portion 41 does not become an
aerial wiring portion protruding outside the flange portion
42. A part of the winding 44 (hereinafter referred to as a
lead-out part 46 of the winding 44 on the finishing side)
between the part wound around the winding shaft portion
41 or a part bound to the binding terminal 43 on the fin-
ishing side does not become an aerial wiring portion pro-
truding outside the flange portion 42.

[0010] In FIG.10B, the pair of binding terminals 43 are
disposed on the same side of the flange portion 42 sim-
ilarly to FIG.10A. While atension is applied to the winding
44, the winding 44 is first bound to the binding terminal
43 on a starting side in upper left of FIG.10B, next wound
clockwise around the winding shaft 41, and finally bound
to the binding terminal 43 on a finishing side in upper
right. In the case of FIG.10B, a lead-out part 45 of the
winding 44 on a starting side becomes an aerial wiring
portion, when the winding shaft portion 41 is large to an
extent that the winding shaft portion 41 is upper in the
drawing than a base of a projecting part of the binding
terminal 43 of the starting side. A lead-out part 46 of the
winding 44 on the finishing side mostly becomes an aerial
wiring portion.

[0011] InFIG.10C, the pair of binding terminals 43 are
disposed on opposite sides of the flange portion 42. More
specifically, the pair of binding terminals 43 are disposed
on the flange portion 42 at opposite positions in a manner
that the winding shaft portion 41 intervenes in a space
therebetween. While a tension is applied to the winding
44, the winding 44 is first bound to the binding terminal
43 on a starting side in upper left of FIG.10C, next wound
counterclockwise around the binding shaft portion 41,
and finally bound to the binding terminal 43 on a finishing
side in lower right of the drawing. In the case of FIG.10C,
a lead-out part 45 of the winding 44 on the starting side



3 EP 1906 489 B1 4

does not become an aerial wiring portion. A lead-out part
46 of the winding 44 on the finishing side mostly becomes
an aerial wiring portion.

[0012] InFIG.10D, the pair of binding terminals 43 are
disposed on opposite sides of the flange portion 42 sim-
ilarly to FIG.10C. While atension is applied to the winding
44, the winding 44 is first bound to the binding terminal
43 on a starting side in upper left of FIG.10D, next wound
clockwise around the winding shaft 41, and finally bound
to the binding terminal 43 on a finishing side in lower right
of the drawing. In the case of FIG.10D, a lead-out part
45 of the winding 44 on the starting side becomes an
aerial wiring portion, when the winding shaft portion 41
is large to an extent that the winding shaft portion 41 is
upper in the drawing than a base of a projecting part of
the binding terminal 43 of the starting side. A lead-out
part 46 of the winding 44 on the finishing side does not
become an aerial wiring portion.

[0013] Asshown inthese four examples of FIG.10A to
FIG.10D, there is a possibility that an aerial wiring portion
protruding outside a flange portion 42 is formed in a wind-
ing 44 of a conventional antenna device. In particular, as
shown in FIG.10C and FIG.10D, when the pair of binding
terminals 43 are disposed on the opposite sides of the
flange portion 42, the aerial wiring portion is formed in
the winding 44 even if a winding direction around the
winding shaft portion 41 is clockwise or counterclock-
wise. In contrast, when the pair of binding terminals 43
are disposed on the same side of the flange portion 42
and when the winding direction is that of FIG.10A, the
aerial wiring portion is not formed. However, in the case
of FIG.10B, the aerial wiring portion is formed. Further,
in the cases of FIG.10A and FIG.10B, it is required to
wind the winding 44 in the direction shown in FIG.10A in
order to prevent an aerial wiring, so that a manufacturing
process of an antenna device is restricted. In order that
the aerial wiring portion is not formed, the winding direc-
tion or a number of turns of the winding 44 is limited.
When the pair of binding terminals 43 are disposed as
above on the opposite sides of the flange portion 42 in
the conventional antenna device, there is a higher pos-
sibility of the aerial wiring portion being formed compared
with a case that the pair of binding terminals 43 are dis-
posed on the same side on the flange portion 42.
[0014] Document DE 203 18 052 U1 discloses an in-
ductive miniature component for SMD assembly, com-
prising a monolithic ferrite core which is longer than it is
large, and which has arectangular cross section. Further,
the inductive component has at least one coil winding
thatis mounted directly on the ferrite core and is provided
with binding and user terminals being integrated in rec-
tangular shaped coupling flanges located at both ends
of the ferrite core. The binding and user terminals are
made as integral part of a L-shaped metal bar, which has
arectangular cross section. The binding terminals project
perpendicular in vertical direction well beyond one side
of the rectangular flange while the user terminals project
on the opposite side of the flange horizontally in parallel
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to the axis of the ferrite core. Each of the two flanges is
embodied as a plastic part that is plugged onto the ferrite
core and is joined thereto in a fixed manner, the distance
between the flanges that are plugged onto the ferrite core
being modifiable within given limits before being joined
to the ferrite core in a fixed manner. The plastic part can
be joined to the ferrite core by means of adhesion. This
structure of the component makes it possible to provide
different forms of embodiment, especially components
having different lengths, with little manufacturing effort.

[0015] Itisanobjectofthe presentinventionisto obtain
an antenna device in which an aerial wiring portion pro-
truding outside a flange portion is hardly formed in awind-
ing, when the winding is wound on a binding terminal and
a winding component.

[0016] This objectis solved by an antenna device hav-
ing the features of claim 1. Advantageous embodiments
of the present invention are described in the respective
dependant claims.

SUMMARY OF THE INVENTION

[0017] The antenna device according to the present
invention is such that

[0018] when the winding is bound to the pair of binding
terminals and wound on the winding shaft portion with a
tension being applied to the winding, the winding is bound
to base parts of the pair of binding terminals (bases of
the parts projecting from the flange portion), regardless
of awinding direction in relation to the winding shaft por-
tion and so forth. Therefore, an aerial wiring portion pro-
truding outside the flange portion is hardly formed in the
winding.

[0019] The antenna device according to the present
invention has a following feature in addition to the above-
described structure of the invention. That is, the pair of
binding terminals are disposed to be oriented along a
radial direction essentially perpendicular to the outer pe-
riphery of the disk shaped flange portion at opposite po-
sitions in a manner so that the winding shaft portion in-
tervenes in a space between the pair of binding terminals.
[0020] For example, in the conventional antenna de-
vices shown in FIG.10A to FIG.10D, when the pair of
binding terminals are disposed at the opposite positions
across the winding shaft portion, it is highly possible that
the aerial wiring portion is formed. In contrast, by dispos-
ing the pair of binding terminals to be oriented along the
essentially perpendicular direction to the outer periphery
of the flange portion at the opposite positions as in the
present structure, the aerial wiring portion comes not to
be formed in the winding. The winding is bound to the
base parts of the pair of binding terminals (bases of the
parts projecting from the flange portion), regardless of
the winding direction and in relation to the winding shaft
portion and so forth. The aerial wiring portion protruding
outside the flange portion is not formed in the winding.
[0021] The antenna device according to the present
invention has a following feature in addition to the re-
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spective structures of the invention described above.
That is, the pair of binding terminals are integrated by
one to one ratio with a pair of user terminals for mounting
the antenna device and are disposed on the same flange
portion.

[0022] Ifthe userterminal and the binding terminal are
integrated and disposed on one common flange portion,
the antenna device is to be mounted on a printed circuit
board and the like via a side on which the pair of binding
terminals are disposed (that is, a side on which the user
terminal is disposed). The pair of binding terminals and
both end portions of the winding which are bound thereto
are easy to interfere with another member such as a print-
ed circuit board at a time of mounting. In such a state,
there is a possibility that the antenna device is mounted
with the user terminal floating from the printed circuit
board. To prevent such a situation, it is necessary that
the binding terminal integrated with the user terminal has
been bent so that the binding terminal is apart from the
printed circuit board compared with the user terminal in
a mounted state. Additionally, in the conventional anten-
na devices shown in FIG.10A to FIG.10D, for example,
it is desirable to substantially bend the pair of binding
terminals in order to reduce a possibility that the winding
having become the aerial wiring portion repeatedly hits
the flange portion and the like due to a vibration and the
like.

[0023] In contrast, if the present structure is adopted,
since the winding is bound to the base of the binding
terminal, the aerial wiring portion is hard to be formed.
Therefore, the pair of binding terminals are not required
to be substantially bent in order to reduce the possibility
of a disconnection due to the vibration and the like.
Thought it is necessary that the pair of binding terminals
have been bent to some extent so that the pair of binding
terminals are apart (floating) from the printed circuit board
in comparison with the user terminal in the mounted state,
the pair of binding terminals may be slightly bent to an
extent that the pair of binding terminals are hard to inter-
fere with the printed circuit board. Therefore, the integrat-
ed user terminal and binding terminal have an approxi-
mately flat planar shape as a whole, and can be accu-
rately positioned by being insert molded at a time of a
resin molding, and can be easily disposed on the flange
portion. In a state of being integrated with the binding
terminal, it is possible to secure a terminal position ac-
curacy of the user terminal as a surface mounted com-
ponent by the resin molding.

[0024] The antenna device according to the present
invention has a following feature in addition to the re-
spective structure of the invention described above. That
is, the integrated binding terminal and user terminal are
disposed on the winding component by an insert molding
at a time of resin molding the winding component.
[0025] If this structure is adopted, the integrated bind-
ing terminal and user terminal can be disposed accurate-
ly in relation to the molded winding component. Further,
the integrated binding terminal and user terminal are dis-
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posed on the winding component without requiring for a
different operation.

[0026] The antenna device according to the present
invention has a following feature in addition to the re-
spective structure of the invention described above. That
is, the binding terminal and the user terminal are inte-
grated in an approximate V shape in which an interval of
tips of the binding terminal and the user terminal broad-
ens.

[0027] If this structure is adopted, it is possible, in a
state that the binding terminal is disposed to be oriented
along the direction essentially perpendicular to the outer
periphery of the flange portion, that the user terminal is
also disposed to be oriented along a direction approxi-
mately perpendicular to the outer periphery of the flange
portion. The interval between the binding terminal and
the user terminal does not become narrower, so that the
neighboring user terminal does not disturb an operation
of winding on the binding terminal.

[0028] According to the present invention, an aerial
wiring portion protruding outside a flange portion can be
made hard to be formed when a winding is wound on a
pair of binding terminal and a winding component.

BRIEF DESCRIPTION OF THE DRAWINGS
[0029]

FIG.1Ato FIG.1C are views showing an antenna de-
vice according to an embodiment of the present in-
vention;

FIG.2is aside view showing a construction of awind-
ing component in FIG.1A to FIG.1C;

FIG.3A and FIG.3B are views showing a terminal
plate in FIG.1A to FIG.1C

FIG.4A and FIG.4B are schematic views for explain-
ing winding methods of a winding in the antenna de-
vice shown in FIG.1A to FIG.1C;

FIG.5 is a schematic view for explaining a winding
method of a winding in an antenna device whose
winding shaft portion is larger in a diameter than that
of the antenna device shown in FIG.1A to FIG.1C;
FIG.6 is a front view of a terminal plate in an antenna
device of a comparative example;

FIG.7A and FIG.7B are views showing examples of
an antennadevice inwhich a pair of binding terminals
are disposed on the same side of a large diameter
flange portion;

FIG.8 is an explanatory view for an orientation of
disposition of a pair of binding terminals in a modifi-
cation example in which a large diameter flange por-
tion and a winding shaft portion of a winding compo-
nent are elliptical shaped;

FIG.9 is a cross-sectional view showing a structure
and disposing state of a terminal plate in a case that
a binding terminal and a user terminal electrically
connected to each other are disposed on different
flange portions; and



7 EP 1906 489 B1 8

FIG.10A to FIG.10D are explanatory views of types
of winding methods of windings in conventional an-
tenna-devices.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT(S)

[0030] Hereinafter, an antenna device according to an
embodiment of the present invention will be described
based on the drawings.

[0031] FIG.1Ato FIG.1C are views showing an anten-
na device 1 according to the embodiment of the present
invention. FIG.1A is a front view of the antenna device
1, FIG.1B is a side view of the antenna device 1, and
FIG.1C is a bottom view of the antenna device 1. The
antenna device 1 is mounted on a printed circuit board
and the like via a bottom surface.

[0032] The antenna device 1is used in a keyless entry
system in a vehicle such as an automobile. In particular,
the antenna device 1 is built into a remote control unit of
the keyless entry system.

[0033] The antenna device 1 includes a winding com-
ponent 2 made of a nonmagnetic member formed into a
bobbin shape, a protective cover 3, a winding 4 wound
on the winding component 2, and a pair of terminal plates
5 to which both ends of the winding 4 are bound.
[0034] FIG.2 is a side view showing a construction of
the winding component 2 shown in FIG.1A to FIG.1C.
The winding component 2 includes a cylindrical shaped
winding shaft portion 10. A center of the winding shaft
portion10is provided with a long elliptical shaped through
hole 11 pierced from a top surface to a bottom surface
of the winding shaft portion 10.

[0035] A small diameter flange portion 12 as a flange
portion is formed on one end portion (an upper-side end
portion in FIG.2) of both end portions in a shaft direction
of the winding shaft portion 10. The small diameter flange
portion 12 has a disk shape of a diameter larger than that
of the winding shaft portion 10. The small diameter flange
portion 12 projects outside the winding shaft portion 10.
[0036] A large diameter flange portion 13 as a flange
portion is formed on the other end portion (an lower-side
end portion in FIG.2) of the both end portions in the shaft
direction of the winding shaft portion 10. The large diam-
eter flange portion 13 has a disk shape with a larger di-
ameter than that of the small diameter flange portion 12.
The large diameter flange portion 13 projects outside the
winding shaft portion 10. Further, the large diameter
flange portion 13 has a cut-out portion 14. Due to the cut-
out portion 14, the large diameter flange portion 13 has
an approximate D shape in cross-section.

[0037] The small diameter flange portion 12 and the
large diameter flange portion 13 are disposed approxi-
mately in parallel to each other on a top and a bottom of
the winding shaft portion 10. The large diameter flange
portion 13 including the cut-out portion 14 projects out-
side the small diameter flange portion 12.

[0038] Thewinding component 2 including these wind-
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ing shaft portion 10, small diameter flange portion 12 and
large diameter flange portion 13 is integrally formed by
molding a resin material. An outer shape of the winding
component 2 is of a diameter of about 10 to 20 mm and
of a thickness of about 1 to 3 mm.

[0039] The protective cover 3 is made of heat resistant
plastic formed into a disk shape. A diameter of the pro-
tective cover 3 is slightly smaller than the diameter of the
large flange portion 13 and larger than the diameter of
the small diameter flange portion 12. The protective cover
3 is bonded on top of the small diameter flange portion
12 in amanner that a center of the protective cover 3 and
a center of the winding component 2 coincide with each
other.

[0040] FIG.3A and FIG.3B are views showing the ter-
minal plate 5 in FIG.1A to FIG.1C. FIG.3A is a front view
of the terminal plate 5, and FIG.3B is a side view of the
terminal plate 5. In FIG.3A and FIG.3B, an edge of the
large diameter flange portion 13 in relation to the terminal
plate 5 is indicated with a broken line.

[0041] The terminal plate 5 includes a user terminal 21
and a binding terminal 22. The user terminal 21 is to be
soldered on the printed circuit board when the antenna
device 1 is mounted on the printed circuit board and the
like. On the binding terminal 22, the end portion of the
winding 4 is to be bound and fixed. The user terminal 21
and the binding terminal 22 have rectangular shapes,
that is, straight shapes without projections on side sur-
faces of the terminals. The rectangular shaped user ter-
minal 21 and the rectangular shaped binding terminal 22
are coupled by a coupling member 23 on a base end side
in a manner to be disposed in an approximate V shape
with an interval of tip portions of the user terminal 21 and
the binding terminal 22 broadening. A plurality of through
holes 24 are provided on parts of the base end side of
the coupling member 23 and the user terminal 21.
[0042] The terminal plate 5 including the user terminal
21, the binding terminal 22 and the coupling member 23
is integrally formed by punching a thin metal plate used
for a terminal of an electronic component and the like by
a presswork. A board thickness of the terminal plate 5 is
approximately 0.1 to 1 mm. The terminal plate 5 has an
approximately flat planar shape with a tip portion of the
binding terminal 22 being slightly bent toward the winding
component 2 side, as shown in the side view of FIG.3B.
Hereby, the tip of the binding terminal 22 is slightly apart
(floats) from a surface of the printed circuit board when
the antenna device 1 is mounted on the printed circuit
board and the like.

[0043] The pair of terminal plates 5 are disposed on
the large diameter flange portion 13 of the winding com-
ponent 2 as shown in FIG.1A to FIG.1C. A pair of the
binding terminals 22 are disposed on opposite sides of
the large diameter flange portion 13. A pair of the user
terminals 21 are disposed on opposite sides of the large
diameter flange plate 13. In other words, the pair of ter-
minal plates 5 are disposed on the opposite positions
across the winding shaft portion 10 so that the pair of
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binding terminals 22 are aligned in a straight line with the
winding shaft portion 10 and so that the pair of user ter-
minals 21 are aligned in a straight line with the winding
shaft portion 10.

[0044] Further, the pair of terminal plates 5 are dis-
posed in a posture that the pair of binding terminals 22
and the pair of user terminals 21 are oriented along a
direction perpendicular (in a perpendicular direction or in
a direction quasi-equivalent thereto in which a similar ef-
fect can be obtained, that is, in a direction indicated by
dashed lines in FIG.1C) to outer peripheral surfaces of
the large diameter flange portion 13 and the cylindrical
shaped winding shaft portion 10, that is, oriented along
a radial direction extending from a center of the circular
shaped winding component 2, at the opposite positions.
[0045] The rectangular shaped user terminal 21 and
the rectangular shaped binding terminal 22 are coupled
in a manner to be disposed in the approximate V shape
in which the interval between the tips thereof broadens.
Therefore, in a state that the binding terminal 22 is dis-
posed to be oriented along the direction perpendicular
to the outer periphery of the large diameter flange portion
13, the user terminal 21 can be also disposed to be ori-
ented along the direction approximately perpendicular to
the outer periphery of the large diameter flange portion
13. The interval between the binding terminal 22 and the
user terminal 21 does not become narrower, so that a
winding operation of the winding on the binding terminal
22 is easy. The interval between the binding terminal 22
and the user terminal 21 does not become narrower, so
that it is possible that the neighboring user terminal 21
does not disturb at a time of the winding operation on the
binding terminal 22.

[0046] The pair of terminal plates 5 may be disposed
on the flange portion of the winding component 2 by an
insert molding in a shaping die when the winding com-
ponent 2 is formed by a resin molding, for example. The
pair of terminal plates 5 are fixed on the winding compo-
nent 2 by resin getting into the through holes 24. By dis-
posing the pair of terminal plates 5 on the winding com-
ponent 2 by the insert molding, the pair of terminal plates
5 are disposed accurately in the desired posture and po-
sition described above in relation to the large diameter
flange portion 13, coupled with the fact that the shape of
the terminal plate 5 is a thin planar shape (simple shape)
which is almost unbent.

[0047] The winding 4 is an enameled wire whose
cross-section is circular shaped (round linear shaped) or
guadrangular shaped (rectangular shaped). A size of the
winding 4 may be approximately 0.03 to 0.5 mm, for ex-
ample. The winding 4 is wound on the winding shaft por-
tion 10. The both end portions of the winding 4 are
stripped of enamel coating, and thereafter bound to the
pair of binding terminals 22 and soldered.

[0048] FIG.4A and FIG.4B are schematic views for ex-
plaining methods for winding the winding 4 in the antenna
device shown in FIG.1A to FIG.1C. FIG.4A is the sche-
matic view of the antenna device 1 in a case that the
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winding 4 is first bound to the binding terminal 22 on the
upper side of the drawing, next wound counterclockwise
on the winding shaft portion 10, and finally bound to the
binding terminal 22 on the lower side of the drawing. FIG.
4B is the schematic view of the antenna device 1 in a
case that the winding 4 is first bound to the binding ter-
minal 22 on the upper side of the drawing, next wound
clockwise on the winding shaft portion 10, and finally
bound to the binding terminal 22 on the lower side of the
drawing. As described above, the winding 4 can be
wound in two directions in relation to the winding shaft
portion 10 in the antenna device shown in FIG.1A to FIG.
1C.

[0049] More specifically, after the winding 4 is bound
to the binding terminal 22 on the upper side of the draw-
ing, the winding component 2 is fixed (chucked) on a
spinning body, and a tensile tension is applied to the
winding 4 in the above state while the winding component
2 and the spinning body is rotated, whereby the winding
4 is wound on the winding shaft portion 10. Further, after
the winding 4 is wound on the winding component 2, a
tensile tension is applied to the winding 4 while the wind-
ing 4 is bound to the binding terminal on the lower side
of the drawing and then soldered.

[0050] As stated above, by winding the winding 4 on
the winding shaft portion 10 while applying the tensile
tension to the winding 4 and binding the winding 4 to the
binding terminal 22 while applying the tensile tension to
the winding 4, the winding 4 is wound on the winding
shaft portion 10 and the pair of binding terminals 22 with-
out being loosened. The winding 4 is wound on the wind-
ing shaft portion 10 in an aligned state. The winding 4 is
wound on the winding component 2 for a desired winding
number. As shown in FIG.1B, the winding 4 is wound in
a space between the large diameter flange portion 13
and the protective cover 3 of the winding component 2
for the desired winding number.

[0051] As shown in FIG.3B, the tip of the binding ter-
minal 22 is bent toward the winding component 2 side.
The tip of the binding terminal 22 becomes slightly apart
(floats) from the surface of the printed circuit board when
the antenna device 1 is mounted on the printed circuit
board and the like. Therefore, when the antenna device
1 is mounted on the printed circuit board in a state that
the winding 4 is soldered to the tip portion of the binding
terminal 22, the user terminal 21 does not float from the
surface of the printed circuit board.

[0052] The pair of binding terminals 22 are disposed
on the opposite sides in the large diameter flange portion
13. The pair of binding terminal 22 are disposed at posi-
tions to be aligned in a straight line, the positions being
displaced 180 degrees based on the winding shaft por-
tion 10 (positions of opposite sides in the large diameter
flange portion 13). Further, at the opposite positions, the
pair of binding terminals 22 are disposed in a posture to
be oriented along the perpendicular direction to the outer
peripheral surfaces of the large diameter flange portion
13 and the winding shaft portion 10.
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[0053] Therefore, when the winding 4 is wound on the
pair of binding terminals 22 and the winding shaft portion
10 while the tensile tension being applied, the winding 4
is bound to base parts of the pair of binding terminals 22
(bases of the parts projecting from the large diameter
flange portion 13). As shown in FIG.4A and FIG.4B, the
winding 4 is bound to the base parts of the pair of binding
terminals 22 (bases of the parts projecting from the large
diameter flange portion 13), regardless of a winding di-
rection of the winding 4 in relation to the winding shaft
portion 10.

[0054] AsshowninFIG.5,awinding 4 is bound to base
parts of a pair of binding terminals 22 (bases of the parts
projecting from a large diameter flange portion 13) even
when a diameter of a winding shaft portion 10 is large.
FIG.5 is a schematic view for explaining a winding meth-
od of a winding 4 in an antenna device 1 whose winding
shaft portion 10 is larger than that of the antenna device
1 shown in FIG.1A to FIG.1C.

[0055] As aresult, in the antenna device 1 according
to the embodiment, the winding 4 is bound to the base
parts of the pair of binding terminals 22 (bases of the
parts projecting from the large diameter flange portion
13), regardless of the winding direction of the winding 4
in relation to the winding shaft portion 10 and a size of
the diameter of the winding shaft portion 10. An aerial
wiring portion is not formed in the winding 4 in a lead-out
part at a starting side or a lead-out part at a finishing side
of the winding 4, regardless of the winding direction in
relation to the winding shaft portion 10 and the size of
the diameter of the winding shaft portion 10.

[0056] FIG.6is afrontview of aterminal plate 31 in an
antenna device 1 of a comparative example not being
part of the present invention. The terminal plate 31 of the
comparative example has a user terminal 21 of a rectan-
gular shape and a binding terminal 33 in which a pair of
projections 32 are formed on side surfaces of a rectan-
gular shape. The user terminal 21 and the binding termi-
nal 33 are coupled by a coupling member 23 in a manner
to be approximately in parallel disposed. In FIG.6 an edge
of a large diameter flange portion 13 in relation to the
terminal plate 31 of the comparative example is indicated
by a broken line. The terminal plate 31 of the comparative
example is positioned in a manner that the pair of pro-
jections 32 get along an outer peripheral edge of the large
diameter flange portion 13, and then disposed on the
large diameter flange portion 13.

[0057] In the terminal plate 31 of the comparative ex-
ample shown in FIG.6, a winding 4 is hooked by the pair
of projections 32 when the winding 4 is bound to the bind-
ing terminal 33. The winding 4 is not displaced toward a
tip side of the binding terminal 33 from the pair of projec-
tions 32. Therefore, the winding 4 is bound to base parts
of the pair of binding terminal 33 (bases of the parts pro-
jecting from the large diameter flange portion 13) inside
the pair of projections 32. In the winding 4, an aerial wiring
portion becomes hard to be formed in a lead-out part on
a starting side-and in a lead-out part on a finishing side,
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regardless of a winding direction in relation to a winding
shaft portion 10 and a size of a diameter of the winding
shaft portion 10.

[0058] However, the terminal plate 31 of the compar-
ative example shown in FIG.6 is required to have a quite
high position accuracy in relation to the edge of the large
diameter flange portion 13. In order that the winding 4 is
bound to the base parts of the pair of binding terminals
33 (bases of the parts projecting from the large diameter
flange portion 13) by the winding 4 being hooked by the
pair of projections 32, it is necessary that the pair of pro-
jections 32 are disposed accurately at positions adjacent
to the outer peripheral edge of the large diameter flange
portion 13. If the pair of projections 32 are disposed apart
from the outer peripheral edge of the large diameter
flange portion 13, the winding 4 is bound to parts nearer
to the tip sides than the base parts of the pair of binding
terminal 33. There occurs a possibility that the aerial wir-
ing portion is formed in the winding 4. Therefore, in the
terminal plate 31 of the comparative example shown in
FIG.6, a positioning operation in relation to the outer pe-
ripheral edge of the large diameter flange portion 13 is
hard. It is difficult to dispose the terminal plate 31 of the
comparative example on the large diameter portion 13
accurately enough by an insert molding.

[0059] Incontrast, as in the embodiment, if the binding
terminal 22 has a simple rectangular shape (straight
shape) and the winding 4 is to be bound to the rectangular
shaped (straight shaped) binding terminal 22, the winding
4 is firmly bound to the base parts of the pair of binding
terminals 22 (bases of the parts projecting from the large
diameter flange portion 13) even if the position accuracy
of the binding terminal 22 in relation to the edge of the
large diameter flange portion 13 is not high. The winding
4 is not bound with being displaced to the tip side of the
binding terminal 22. The rectangular shaped binding ter-
minal 22 in the embodiment is not required to have a high
position accuracy as the position accuracy to the outer
peripheral edge of the large diameter flange portion 13.
[0060] As stated above, according to the embodiment,
the pair of terminal plates 5 having the user terminals 21
and the binding terminals 22 are disposed on the large
diameter flange portion 13. The pair of binding terminals
22 are disposed to be oriented along the direction ap-
proximately perpendicular to the outer peripheral surfac-
es ofthe large diameter flange portion 13 and the winding
shaft portion 10, that is, to be oriented along the radial
direction extending from the center of the winding com-
ponent 2, at positions opposite to each other across the
winding shaft portion 10 in a manner to be aligned in a
straight line with the winding shaft portion 10.

[0061] Therefore, when the winding 4 is bound to the
pair of binding terminals 22 with the tension being ap-
plied, the winding 4 is strained by the tension and bound
to the base parts of the pair of binding terminals 22 (bases
of the parts projecting from the large diameter flange por-
tion 13). The winding 4 is bound to the base parts of the
pair of binding terminals 22 (bases of the parts projecting
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from the large diameter flange portion 13), regardless of
the winding direction of the winding 4 in relation to the
winding shaft portion 10 and so forth. Therefore, the aerial
wiring portion protruding outside the outer peripheral
edge of the large diameter flange portion 13 is not formed
in the winding 4. The aerial wiring portion is not formed
in the lead-out part on the starting side or the lead-out
part on the finishing side of the winding 4.

[0062] Meanwhile, in the conventional antenna device
1, as described in Description of the Related Art, if the
pair of binding terminals 22 are disposed at the positions
of opposite sides facing across the winding shaft portion
10, there is a high possibility that an aerial wiring portion
is formed.

[0063] As a result, if the antenna device 1 according
to the embodiment is used for a keyless entry system of
avehicle andthe like and a vibration and heat are applied,
the lead-out part on the starting side and the lead-out
part on the finishing side of the winding 4 do not repeat-
edly hit the edge of the flange portion. The winding 4 is
hard to be disconnected. The winding 4 is hard to be
disconnected even if the lead-out part on the starting side
or the lead-out part on the finishing side of the winding 4
is not made to have a twisted line structure or is not fixed
with an adhesive.

[0064] Further, the antenna device 1 according to the
embodiment does not need a twisting process of a line
or bonding process for preventing a disconnection of the
lead-out part of the winding 4, and does not cause in-
creases of a number of processes or of a cost due to
such processes. The antenna device 1 according to the
embodiment can be formed by the number of processes
and the cost similar to those of another coil element using
a winding 4.

[0065] Inthe presentembodiment, the binding terminal
22 isintegrated by one to one ratio with the user terminal
21 for mounting the antenna device 1. The pair of binding
terminals 22 are disposed together with the pair of user
terminals 21 on the large diameter flange portion 13 in
common.

[0066] Whenthe pair of binding terminals 22 integrated
with the user terminals 21 are disposed on the same
flange portion such as a large diameter flange portion
13, the antenna device is mounted on the printed circuit
board and the like via a side on which the pair of binding
terminals 22 are disposed. At the time of mounting, the
pair of binding terminals 22 and both end portions of the
winding 4 bound thereto tend to interfere with another
member such as a printed circuit board. Therefore, in
general, itis necessary to bend the pair of binding termi-
nals 22 and the like so that the pair of binding terminals
22 are apart from the printed circuit board and the like
farther than the pair of user terminals 22 in a mounted
state. Also in order to make it harder for the winding 4 to
hit the large diameter flange portion 13 and the like due
to the vibration and the like, it is desirable to substantially
bend the pair of binding terminals 22.

[0067] In contrast, in the present embodiment, the
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winding 4 is bound to the base of the binding terminal 22
and the aerial wiring portion is not formed. It is not nec-
essary to substantially bend the pair of binding terminals
22 and the like in order to reduce a possibility of discon-
nection. The pair of binding terminals 22 and the like may
be slightly bent to the extent not to interfere with another
member such as a printed circuit board. Therefore, the
pair of binding terminals 22 and the pair of user terminals
21 are insert-molded at the time of the resin molding,
whereby the pair of binding terminals 22 and the pair of
user terminals 21 can be accurately positioned and easily
disposed on the large diameter flange portion 13 and the
like at the time of the resin molding.

[0068] In the above embodiment, the pair of binding
terminals 22 are disposed on the opposite sides of the
large diameter flange portion 13. Other than the above,
for example, the pair of binding terminals 22 can be dis-
posed on the same side of the large diameter flange por-
tion 13 or the small diameter flange portion 12.

[0069] FIG.7A and FIG.7B are views showing exam-
ples of an antenna device 1 in which a pair of binding
terminals 22 are disposed on the same side of a large
diameter flange portion 13. In the antenna 1 in the mod-
ification example, the pair of binding terminals 22 are
also disposed to be oriented along a direction perpen-
dicular to outer peripheral surfaces of the large diameter
portion 13 and a winding shaft portion 10, that is, to be
oriented along a radial direction extending from a center
of a winding component 2. By such a disposing posture
of the pair of binding terminals 22, even if a winding 4 is
wound counterclockwise on the winding shaft portion as
shownin FIG.7A and evenif the winding 4 is wound clock-
wise on the winding shaft portion 10 as shown in FIG.7B,
an aerial wiring portion is not formed in a lead-out part
on a starting side or in a lead-out part on a finishing side
of the winding 4. The winding 4 is bound to the pair of
binding terminals 22 with a tension being applied, where-
by the aerial wiring portion is not formed.

[0070] In the above embodiment, the pair of binding
terminals 22 are both disposed to be oriented along the
direction perpendicular to the outer peripheral surfaces
of the large diameter flange portion 13 and the winding
shaft portion 10, that is, to be oriented along the radial
direction extending from the center of the winding com-
ponent 2. Other than the above, for example, only one
of the pair of binding terminals 22 can be disposed to be
oriented along the direction perpendicular to the outer
peripheral surfaces of the large diameter flange portion
13 and the winding shaft portion 10, that is, to be oriented
along the radial direction extending from the center of
the winding component 2.

[0071] In the above embodiment, the large diameter
flange portion 13 of the winding component 2 is formed
into the disk shape having the cut-out portion 14 while
the winding shaft portion 10 is formed into the cylindrical
shape. Other than the above, for example, the large di-
ameter flange portion 13 and the winding shaft portion
10 of the winding component 2 can be formed into an
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approximate cylindrical shape or approximate disk shape
such as an elliptical shape or an oval shape. One of the
large diameter flange portion 13 and the winding shaft
portion 10 can have one shape selected from the circular
shape, the elliptical shape and the oval shape and the
other may have one shape selected from the remainder.
[0072] FIG.8is an exemplary view of an orientation of
disposition of a pair of binding terminals 22 in a modifi-
cation example in which a large diameter flange portion
13 and awinding shaft portion 10 of a winding component
2 are elliptical shaped. Fig.8 is not part of the present
invention.

[0073] In the above embodiment, the pair of binding
terminals 22 and a pair of user terminals 21 are disposed
onthe large diameter flange portion 13 in common. Other
than the above, for example, at least one terminal of a
pair of binding terminals 22 and a pair of user terminals
21 can be disposed on one flange of a large diameter
flange portion 13 and a small diameter flange portion 12,
the other terminal being disposed on the other flange
portion.

[0074] FIG.9isacross-sectional view showing a struc-
ture and a disposing state of a terminal plate 5 in a case
that a binding terminal 22 and a user terminal 21 electri-
cally connected to each other are disposed on different !
flange portions. In the cross-sectional view, the binding
terminal 22 is disposed on a small diameter flange portion
12 inthe upper side of the drawing, while the user terminal
21 is disposed on a large diameter flange portion 13 in
the lower side of the drawing. The user terminal 21 is
bent to be flat with a bottom surface of the large diameter
flange portion 13 in the lower side. The binding terminal
22 and the user terminal 21 are integrated inside the
winding component 2 by a coupling member 23.

[0075] Inthe above embodiment, the binding terminal
22 of the terminal plate 5 is bent toward the winding com-
ponent 2 side. Other than the above, for example, the
user terminal 21 of the terminal plate 5 can be benttoward
the opposite side of the winding component 2. The bind-
ing terminal 22 of the terminal plate 5 can be bent toward
the winding component 2 side and the user terminal 21
can be bent toward the opposite side of the winding com-
ponent 2.

[0076] Inthe above embodiment, a pair of the terminal
plates 5 (a pair of the binding terminals 22 and a pair of
the user terminals 21) are fixed on the large diameter
flange portion 13 by being insert molded when the wind-
ing component 2 is molded from resin. Hereby, the pair
of terminal plates 5 (the pair of binding terminals 22 and
the pair of user terminals 21) are accurately positioned
in relation to the large diameter flange portion 13 and the
like and disposed. In a state of being integrated with the
binding terminal 22, a terminal position accuracy of the
user terminal 21 as a surface mount component can be
secured by a resin molding. Other than the above, for
example, a pair of terminal plates 5 (a pair of binding
terminals 22 and a pair of user terminals 21) can be bond-
ed to a molded large diameter flange portion 13 or small
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diameter flange portion 12 by an adhesive and the like.
[0077] In the above embodiment, the winding 4 is
wound on a nonmagnetic winding component 2 made
from a resin material. Other than the above, for example,
a through hole can be formed in a center of a winding
component 2 and in the through hole can be disposed a
cross shaped magnetic core made from a magnetic ma-
terial such as ferrite, two windings being applied on the
magnetic core to make one of them a winding for an X
axis and the other of them a winding for a Y axis, and a
winding 4 wound on a winding shaft portion 10 being a
winding for a Z axis, whereby a triaxial antenna device
is made. Another electronic component such as a con-
denser and a switch can be disposed in the through hole
in the center of the winding component 2. Further, other
than the above, for example, a winding 4 can be wound
on a magnetic core made by forming a magnetic material
into an approximate bobbin shape, instead of the winding
component 2. On the occasion, a pair of terminal plates
5 (a pair of binding terminals 22 and a pair of user termi-
nals 21) may be fixed on the magnetic core by an adhe-
sive and the like, for example.

[0078] The antenna device 1 according to the above
embodimentis an antenna device used in a keyless entry
system in a vehicle such as an automobile. Other than
this, for example, the antenna device 1 can be used as
an antenna device used in an immobilizer of a vehicle,
an antennadevice used in a monitoring system equipped
for opening/closing a key and the like in a house and the
like, an antenna device used in a monitoring system no-
tifying an air pressure of a tire and the like at a start time
of an engine or at a running time, and an antenna device
used in a mobile device, a radio controlled watch or the
like.

[0079] The present invention can be preferably used
in the antenna device used for the keyless entry system
of the vehicle.

Claims
1. An antenna device (1) comprising:

a winding component (2) having an cylindrical
or elliptically shaped winding shaft portion (10)
and a flange portion (12, 13) disposed to project
outside the winding shaft portion (10) in at least
one axial end portion of both end portions of the
winding shaft portion (10);

a pair of binding terminals (22) disposed to
project outside the flange portion (12, 13) in at
least one of the flange portions (12, 13); and

a winding (4) both ends of which are bound to
said pair of binding terminals (22),

wherein the flange portion (12, 13) on which said pair
of binding terminals (22) are disposed has a disk
shape,
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characterized in that said pair of binding terminals
(22) is disposedto be oriented along aradial direction
essentially perpendicular to the outer periphery of
the disk shaped flange portion and the binding ter-
minals (22) are integrally formed on a conductive
terminal plate (5) together with user terminals (21)
and coupling members (23) respectively, whereby
the antenna device (1) is arranged to be mounted
on a printed circuit board via the flange portion (13)
on which the user terminals (21) are disposed.

The antennadevice (1) according to claim 1, wherein
said pair of binding terminals are disposed at oppo-
site positions in a manner that the winding shaft por-
tion (10) intervenes in a space between said pair of
binding terminals (22).

The antennadevice (1) according to claim 1, wherein
said pair of binding terminals (22) are integrated by
one to one ratio with a pair of user terminals (21) for
mounting the antenna device (1) and are disposed
on the same flange portion (13).

The antennadevice (1) according to claim 3, wherein
said binding terminal (22) and the user terminal (21)
which are integrated are disposed on said winding
component (2) by an insert molding at a time of resin
molding said winding component (2).

The antenna device (1) according to claim 3, wherein
said binding terminal (22) and the user terminal (21)
are integrated in an V shape in which an interval of
tips of said binding terminal (22) and the user termi-
nal (21) broadens.

The antenna device (1) according to one of the pre-
vious claims, wherein a terminal plate (5) has a flat
planar shape with a tip portion of the binding terminal
(22) being slightly bent toward the winding compo-
nent (2) side.

The antenna device (1) according to one of the pre-
vious claims, wherein the binding terminal (22) has
a pair of projections being oriented along an outer
peripheral edge of the flange portion (13).

The antenna device (1) according to one of the pre-
vious claims, wherein two flange portions (12,13) of
different diameters are formed on both end portions
of the winding shaft portion (10) respectively, and
the flange portion (13) on which the user terminal
(21) is disposed includes a cut-out portion (14) pro-
jecting outside the smaller diameter of the other
flange portion (12).

Use of an antenna device (1) according to one of the
previous claims in a keyless entry system or immo-
bilizer of a vehicle.
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Patentanspriiche

1.

Eine Antennenvorrichtung (1), umfassend:

- eine Spulenkomponente (2), die einen zylin-
drischen oder elliptischen Spulenschaftbereich
(10) und einen Flanschbereich (12, 13) aufweist,
der so angeordnet ist, dass er sich nach auf3er-
halb des Spulenschaftbereiches (10) in wenig-
stens einen axialen Endbereich der beiden End-
bereiche des Spulenschaftbereiches (10) er-
streckt;

- ein Paar Verbindungsanschlisse (22), die so
angeordnet sind, dass sie sich nach auf3erhalb
des Flanschbereiches (12, 13) in Bezug auf we-
nigstens einen der Flanschbereiche (12, 13) er-
strecken; und

- eine Spule (4), deren beide Enden mit dem
besagten Paar der Verbindungsanschliisse (22)
verbunden sind,

wobei der Flanschbereich (12, 13), auf welchem das
besagte Paar der Verbindungsanschliusse (22) an-
geordnet ist, eine Scheibenform aufweist,

dadurch gekennzeichnet, dass besagtes Paar der
Verbindungsanschlisse (22) derart angeordnet ist,
dass es entlang einer radialen Richtung ausgerichtet
ist, die im Wesentlichen senkrecht zu dem &uf3eren
Bereich des scheibenférmigen Flanschbereiches
verlauft, und dass die Verbindungsanschliisse (22)
auf einer leitenden Anschlussplatte (5) integral mit
Benutzeranschlisse (21) bzw. Kopplungselemen-
ten (23) gebildet sind, wodurch die Antennenvorrich-
tung (1) so angeordnet ist, dass sie mittels des
Flanschbereiches (13), auf dem die Benutzeran-
schliisse (21) angeordnet sind, auf einer gedruckten
Leiterplatte anbringbar ist.

Die Antennenvorrichtung (1) gemaR Anspruch 1,
wobei besagtes Paar von Verbindungsanschlisse
in entgegengesetzten Positionen angeordnet ist,
derart, dass der Spulenschaftbereich (10) in einen
Raum zwischen besagtem Paar von Verbindungs-
anschlusse (22) eingreift.

Die Antennenvorrichtung (1) geméafR Anspruch 1,
wobei besagtes Paar Verbindungsanschlusse (22)
in einem Verhéltnis von eins zu eins mit einem Paar
Benutzeranschliisse (21) integriert ist, um die An-
tennenvorrichtung (1) zu montieren, und auf dem
gleichen Flanschbereich (13) angeordnet ist.

Die Antennenvorrichtung (1) gemaf Anspruch 3,
wobei besagter Verbindungsanschluss (22) und die
Benutzeranschliisse (21), die damitintegral sind, auf
der besagten Spulenkomponente (2) jeweils mittels
einer Einsatzformung beim Harzformen der Spulen-
komponente (2) angeordnet sind.
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Die Antennenvorrichtung (1) gemaR Anspruch 3,
wobei besagter Verbindungsanschluss (22) und der
Benutzeranschluss (21) in einer V-Form integral ge-
fertigt sind, aus deren Zwischenraum sich die Spit-
zen besagter Verbindungsanschliisse (22) und des
Benutzeranschlusses (21) verbreitern.

Die Antennenvorrichtung (1) gemaf einem der vor-
hergehenden Anspriiche, wobei eine Anschlussplat-
te (5) eine flache ebene Form aufweist, mit einem
Spitzenbereich des Verbindungsanschlusses (22),
der leicht in Richtung der Seite der Spulenkompo-
nente (2) gebogen ist.

Die Antennenvorrichtung (1) gemaf einem der vor-
hergehenden Anspriiche, wobei der Verbindungs-
anschluss (22) ein Paar von Vorspriingen aufweist,
die entlang eines aufReren peripheren Randes des
Flanschbereiches (13) ausgerichtet sind.

Die Antennenvorrichtung (1) gemaf einem der vor-
hergehenden Anspruche, wobei zwei Flanschberei-
che (12, 13) mit unterschiedlichen Durchmessern an
jeweils beiden Endbereichen des Spulenschaftbe-
reiches (10) gebildet sind, und wobei der Flansch-
bereich (13), an welchem der Benutzeranschluss
(21) angeordnet ist, einen Ausnehmungsbereich
(14) beinhaltet, der sich Gber den kleineren Durch-
messer des anderen Flanschbereiches (12) hinaus
erstreckt.

Verwendung einer Antennenvorrichtung (1) gemafn
einem der vorhergehenden Anspriiche in einem
schliissellosen Zutrittssystem oder einer Wegfahr-
sperre eines Fahrzeugs.

Revendications

Un dispositif d’antenne (1) comprenant :

un organe d’enroulement (2) dont une partie de
I'arbre d’enroulement (10) a une forme cylindri-
gue ou elliptique et une partie du flasque (12,
13) est disposée de fagcon a dépasser a I'exté-
rieur de la partie de I'arbre d’enroulement (10)
dans au moins une partie extréme axiale des
deux parties extrémes de la partie de l'arbre
d’enroulement (10) ;

une paire de bornes de serrage (22) disposée
de fagon & dépasser a I'extérieur de la partie du
flasque (12, 13) dans au moins une des parties
du flasque (12, 13) ; et

un enroulement (4) dont les deux extrémités
sont reliées a ladite paire de bornes de serrage
(22),

ou la partie du flasque (12, 13), sur laquelle ladite
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paire de bornes de serrage (22) est disposée, a la
forme d’un disque,

caractérisé en ce que ladite paire de bornes de
serrage (22) est disposée de fagon & étre orientée
selon une direction radiale, pour I'essentiel perpen-
diculaire a la périphérie externe de la partie du flas-
que qui a la forme d’un disque et que les bornes de
serrage (22) sont parfaitement intégrées a une pla-
que de borne conductrice (5) conjointement avec les
bornes utilisateurs (21) et les éléments de couplage
(23) respectivement, moyennant quoi le dispositif
d’antenne (1) est disposé de fagon a étre monté sur
une carte de circuit imprimé via la partie du flasque
(13) sur laquelle les bornes utilisateurs (21) sont dis-
posées.

Le dispositif d'antenne (1) selon la revendication 1,
ou ladite paire de bornes de serrage est disposée
sur des positions opposées de facon a ce que la
partie de I'arbre d’enroulement (10) intervienne dans
un espace situé entre les deux bornes de serrage
susmentionnées (22).

Le dispositif d'antenne (1) selon la revendication 1,
ou ladite paire de bornes de serrage (22) estintégrée
selon un rapport de un-a-un avec une paire de bor-
nes utilisateurs (21) pour le montage du dispositif
d’antenne et est disposée surlaméme partie du flas-
que (13).

Le dispositif d’antenne (1) selon la revendication 3,
ou ladite borne de serrage (22) et la borne utilisateur
(21) qui sont intégrées sont disposées sur ledit or-
gane d’enroulement (2) par un moulage par insertion
au moment du moulage en résine dudit organe d’en-
roulement (2).

Le dispositif d’antenne (1) selon la revendication 3,
ou ladite borne de serrage (22) et la borne utilisateur
(21) sont intégrées dans une forme en V dans la-
quelle ladistance entre les extrémités de ladite borne
de serrage et de la borne utilisateur s’agrandit.

Le dispositif d’antenne (1) selon I'une des précéden-
tesrevendications, ou une plaque de borne (5) aune
forme plane plate et une partie de I'extrémité de la
borne de serrage (22) Iégérement courbée en direc-
tion de I'organe d’enroulement (2).

Le dispositif d’antenne (1) selon I'une des précéden-
tes revendications, ou la borne de serrage (22) dis-
pose d’'une paire de projections orientées le long
d’'un bord périphérique externe de la partie du flas-
que (13).

Le dispositif d’antenne (1) selon I'une des précéden-
tes revendications, ou deux parties du flasque (12,
13) de diameétre différent sont formées sur les deux
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parties extrémes de la partie de 'arbre d’enroule-
ment (10) respectivement et ou la partie du flasque
(13) surlaquelle laborne utilisateur (21) estdisposée
comprend une partie coupante (14) dépassantal’ex-
térieur du plus petit diametre de I'autre partie du flas-
que (12).

Utilisation d’'un dispositif d’antenne (1) selon l'une
des précédentes revendications dans un systéme
de déverrouillage sans clé ou un immobilisateur de
véhicule.
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