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(57)  The present invention relates to a dual band an-
tenna for vehicle, comprising a cylindrical member (10)
with a hollow bore formed therein; a coil member (20)
wound along outer surface of the cylindrical member (10);
a coupling member (30) inserted in the hollow bore of
the cylindrical member (10); a connector (40) positioned
at an end of the coil member (20); and a cover member
(50). The coil member (20) receives a frequency band
for radio, and receives a frequency band for TDMB (Ter-

restrial Digital Multimedia Broadcasting) or DAB Il (Dig-
ital Audio Broadcasting Band Ill) by means of secondary
resonance due to coupling between the coupling member
(30) and the coil member (20). Accordingly, the dual band
antenna for vehicle can multiply receive signals of fre-
quency bands for radio and TDMB or DAB Il as a single
antenna. Furthermore, efficiencies of production and in-
stallation can be enhanced corresponding to single an-
tennas for radio and TDMB or DAB IlI.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a dual band antenna for vehicle, more specifically, a dual band antenna for
vehicle that can multiply receive signals of frequency bands for radio and TDMB or DAB Il as a single antenna by
inserting the coupling member within the cylindrical member with the coil member wound thereon for receiving a signal
of frequency band for radio and thus realizing the secondary resonance due to the coupling phenomenon between the
coil member and coupling member.

BACKGROUND OF THE INVENTION

[0002] Generally used in a vehicle is a pole-type antenna for allowing a radio in the vehicle to receive signals.
[0003] In this regard, a conventional helical antenna is an antenna having a spiral coil structure such that resonance
may be generated at its length shorter than the length(A/4) of pole-type antenna, and such a helical antenna exhibits a
resonance at a specific frequency according to the length and pitch of the antenna.

[0004] However, the helical antenna is difficult to exhibit a resonance at another resonance frequency desired by
users as the resonance is generated at a specific frequency of single band.

[0005] Thatis to say, in the case of the conventional helical antenna, primary resonance is possible, but secondary
resonance is difficult to be generated at a desired frequency, and thus there is a problem that two frequencies cannot
be selected.

[0006] Furthermore, there are problems that tuning is difficult, large error is generated, the return value of resonance
frequency is subject to much losses, and in injecting the coil by means of an insert injection method, a state of the tuning
is changed, and therefore a desired resonance frequency is not provided.

[0007] Meanwhile, recently, as various services such as mobile communication are commercialized, such new elec-
tronic products are developed, and equipped in vehicle are devices to which corresponding mobile communication
technologies are applied.

[0008] In addition, in order to satisfy various desires of consumers, electronic devices for new application such as
internet, TV signal reception, navigation system, DMB (Digital Multimedia Broadcasting), DAB etc. for use in vehicle are
developed.

[0009] That is to say, only function of vehicle is to simply provide the consumer with transportability, but the function
has been extended recently to a concept of providing of safe, convenient and efficient transportation means.

[0010] Therefore, antenna system for vehicle for new application is required for various wireless services provided in
vehicle such as internet, TV signal reception, navigation system, DMB, DAB etc. for use in vehicle, and the actual
circumstance is that the antenna system gradually become more complex and is diversified due to the development of
information and communication technology.

[0011] By the way, in the case of a conventional antenna system for vehicle, signal-receiving antennas for various
wireless services are separately constructed for respective wireless service.

[0012] However, in the conventional antenna system for vehicle as mentioned above, embodiment of a separate
antenna for respective wireless service exhibits a structural problem related with installation in a limited space of vehicle
etc.

SUMMARY OF THE INVENTION

[0013] The present invention has been devised to solve the above-mentioned problems, and its object is to provide
a dual band antenna for vehicle that can multiply receive signals of frequency bands for radio and TDMB or DAB Il as
a single antenna by inserting the coupling member within the cylindrical member with the coil member wound thereon
for receiving a signal of frequency band for radio and thus realizing the secondary resonance due to the coupling
phenomenon between the coil member and coupling member.

[0014] Another object of the present invention is to provide a dual band antenna for vehicle where efficiencies of
production and installation can be enhanced by multiply receiving the signals corresponding to frequency bands for radio
and TDMB or DAB Il with a single antenna.

[0015] The above-mentioned object can be achieved by a dual band antenna for vehicle, comprising a cylindrical
member with a hollow bore formed therein; a coil member wound along outer surface of the cylindrical member; a
coupling member inserted in the hollow bore of the cylindrical member; a connector positioned at an end of the caoil
member; and

a cover member enclosing the cylindrical member with the coil member wound thereon and the coupling member inserted
therein, wherein the coil member receives a signal of frequency band for radio, and receive a signal of frequency band
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for TDMB (Terrestrial Digital Multimedia Broadcasting) or DAB 11l (Digital Audio Broadcasting Band Ill) by means of
secondary resonance due to a coupling phenomenon between the coupling member and the coil member.

[0016] Here, formed on the outer surface of the cylindrical member along a longitudinal direction thereof may be
formed a coil groove of spiral shape in which the coil member is seated.

[0017] Furthermore, the coupling member may comprise a coupler made of metal material and a molding member
enclosing the coupler.

[0018] Here, the coupler and molding member may be integrally assembled by insert molding method.

[0019] Furthermore, the coupler extends in straight line structure along a longitudinal direction of the antenna, and its
one end portion may be formed with coil structure having a constant pitch.

[0020] Here, the coupler of straight line structure is inserted within the molding member, and the coupler of coil structure
may be configured to be wound along outer surface of the molding member.

[0021] On the one hand, the molding member can comprise a plurality of cutouts exposing the coupler molded inside
the molding member along the longitudinal direction thereof.

[0022] In addition, integrally formed at an end portion of the molding member may be a cap correspondingly engaging
a cap groove formed at an end portion of the cover member.

[0023] According to the present invention, the dual band antenna for vehicle can multiply receive signals of frequency
bands for radio and TDMB or DAB 1l as a single antenna by inserting the coupling member within the cylindrical member
with the coil member wound thereon for receiving a signal of frequency band for radio and thus realizing the secondary
resonance due to the coupling phenomenon between the coil member and coupling member.

[0024] Furthermore, efficiencies of production and installation can be enhanced by multiply receiving the signals
corresponding to frequency bands for radio and TDMB or DAB Il with a single antenna.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The attached drawings have a purpose of facilitating the understanding of the technical concepts of the present
invention along with the above detailed description of the invention, and thus the present invention should not be inter-
preted while being limited to the matters illustrated in the attached drawings.

Fig. 1is a perspective view illustrating a coupling member of a dual band antenna for vehicle according to the present
invention, Fig. 1 (a) being a perspective view illustrating a coupler of the present invention, and Fig. 1 (b) being a
perspective view illustrating the coupler and a molding member integrally assembled by insert molding.

Fig. 2 is a side view illustrating a coupled state of the coupling member and a cylindrical member of the dual band
antenna for vehicle according to the present invention.

Fig. 3 is an exploded side sectional view of the coupling member and a cover member of the dual band antenna for
vehicle according to the present invention.

Fig. 4 is a side sectional view of the dual band antenna for vehicle according to the present invention.

Fig. 5 is a graph showing return losses at frequency bands for radio and TDMB or DAB Il for the dual band antenna
for vehicle according to the present invention.

* LISTS OF REFERENCE NUMERALS IN THE DRAWINGS *

[0026]
10 : cylindrical member 12 : hollow bore
14 : coil groove 20 : coil member
30 : coupling member 31 : coupler
31a : coupler of straight line structure  31b: coupler of coil structure
36 : molding member 37 : cutout
38 :cap 40 : connector

50 : cover member

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0027] Hereinafter, constructions of the present invention will be described in detail with reference to the attached
drawings.
[0028] Prior to this, terms used in the specification and claims should not be limitedly interpreted as lexical meanings,
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but should be interpreted as meanings and concepts coinciding to technical concepts of the present invention based on
the principle that inventors may properly define the concepts of the terms in order to explain their inventions in a best way.
[0029] Therefore, examples described in the specification and constructions illustrated in the drawings are only pre-
ferred examples of the present invention, and do not represent all of the technical concepts of the present invention,
and thus it should be understood that various equalities and modifications may be present which can replace them at
the time of application of the present invention.

[0030] Fig. 1is a perspective view illustrating a coupling member of a dual band antenna for vehicle according to the
present invention, wherein Fig. 1(a) is a perspective view illustrating a coupler of the present invention, and Fig. 1(b)
is a perspective view illustrating the coupler and a molding member integrally assembled by insert molding, Fig. 2 is a
side view illustrating a coupled state of the coupling member and a cylindrical member of the dual band antenna for
vehicle according to the present invention, Fig. 3 is an exploded side sectional view of the coupling member and a cover
member of the dual band antenna for vehicle according to the present invention, Fig. 4 is a side sectional view of the
dual band antenna for vehicle according to the present invention, and Fig. 5 is a graph showing return losses at frequency
bands for radio and TDMB or DAB Il for the dual band antenna for vehicle according to the present invention.

[0031] Referring to Figs. 1 to 5, the dual band antenna for vehicle according to the present invention comprises a
cylindrical member 10 with a hollow bore 12 formed therein; a coil member 20 wound along outer surface of the cylindrical
member 10; a coupling member 30 inserted in the hollow bore 12 of the cylindrical member 10; a connector 40 positioned
at an end of the coil member 20; and a cover member 50 enclosing the cylindrical member 10 with the coil member 20
wound thereon and the coupling member 30 inserted therein, wherein the coil member 20 receives a signal of frequency
band for radio, and is arranged to receive a signal of frequency band for TDMB (Terrestrial Digital Multimedia Broad-
casting) or DAB Il (Digital Audio Broadcasting Band I1l) by means of secondary resonance due to a coupling phenomenon
between the coupling member 30 and the coil member 20.

[0032] Here, the cylindrical member 10 is a component that internally defines the hollow bore 12 in which the coupling
member 30 is inserted, and externally provides a space where the coil member 20 is wound and seated, and the cylindrical
member can be configured to be disposed within the cover member 50.

[0033] Furthermore, as shown in Fig. 3, formed on the outer surface of the cylindrical member 10 along a longitudinal
direction thereof may be formed coil groove 14 in which the coil member 20 is seated, and this coil groove 14 may be
arranged in a spiral shape corresponding to the shape of the coil member 20 to be seated.

[0034] Here, the coil member 20 is a component that serves to receive a signal of frequency band for radio and at the
same time receives a signal of frequency band for TDMB or DAB Il by means of the secondary resonance due to the
coupling phenomenon between the coupling member 30 and the coil member, description of the secondary resonance
being given below, and the coil member may be provided as a coil spring.

[0035] Furthermore, the coilmember 20 serves to transmit a received frequency signal by contacting with the connector
40, and the connector 40 is a component that serves to connect the frequency signal transmitted from the coil member
20 to various devices at the rear end portion of the connector. Meanwhile, the coupling member 30 is a characteristic
component allowing the dual band antenna for vehicle according to the present invention to receive signals of frequency
bands for radio and TDMB or DAB Il simultaneously by means of the secondary resonance due to the coupling phe-
nomenon between the coil member 20 and the coupling member.

[0036] Here, as shown in Fig. 1, the coupling member 30 can comprise a coupler 31 made of metal material and a
molding member 36 enclosing the coupler 31.

[0037] Furthermore, as shown in Fig. 1(a), the coupler 31 comprises a coupler 31 a of straight line structure extending
along the longitudinal direction of the antenna and a coupler 31 b of coil structure wound with a constant pitch at an end
portion of the coupler 31 a of straight line structure.

[0038] Here, as shown in Fig. 1(b), the coupler 31 a of straight line structure is inserted within the molding member
36, and the coupler 31 b of coil structure may be configured to be wound along outer surface of the molding member 36.
[0039] That is to say, the dual band antenna for vehicle according to the present invention is a resonance antenna
incorporating the helical coil member 20 and the coupling member 30, and can receive signals of frequency bands for
radio and TDMB or DAB Il simultaneously by means of the secondary resonance induced due to the coupling phenom-
enon between the coil member 20 and the coupling member 30.

[0040] Here, primary (radio) or secondary (TDMB or DAB Ill) resonance frequency can be obtained by properly tuning
the pitch interval and length of the coil member 20, the length of the coupler 31 a of straight line structure, the number
of windings of the coupler 31 b of coil structure and dielectric material constituting the antenna etc.

[0041] Here, the coupler 31 and molding member 36 are integrally assembled by the insert molding method, and the
molding member 36 may comprise a plurality of cutouts 37 exposing the coupler 31 molded inside the molding member
along the longitudinal direction thereof.

[0042] Here, the cutouts 37 are constructed to expose a portion or all of the coupler 31, thereby serving to prevent
the coupler 31 from being pushed or deviated in the process of insert molding.

[0043] Furthermore, as shown in Fig. 3, integrally formed at an end portion of the molding member 36 is a cap 38
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correspondingly engaging a cap groove 52 formed at an end portion of the cover member 50, thereby exhibiting effects
that easiness of producing associated with assembling and incorporating of the coupling member 30 etc. is enhanced
and at the same time the cost of product is reduced.

[0044] Referring to Fig. 5, the dual band antenna for vehicle according to the present invention exhibits a reduced
return loss at a frequency band from 88 MHz ~ 108 MHz compared to the return loss at another frequency band, and
has a lowest value of the return loss at 100.25 MHz.

[0045] Furthermore, the dual band antenna for vehicle according to the present invention exhibits a reduced return
loss at a frequency band from 174 MHz ~ 216 MHz compared to the return loss at another frequency band, and has a
lowest value of the return loss at 198.3 MHz.

[0046] As can be seen from the above, the dual band antenna for vehicle according to the present invention exhibits
a dual resonance at frequency band for radio and frequency band for TDMB or DAB |Il, thereby smoothly receiving
signals of frequency bands for radio and TDMB or DAB IlI.

[0047] As described above, the dual band antenna for vehicle according to the present invention can multiply receive
signals of frequency bands for radio and TDMB or DAB Il as a single antenna by inserting the coupling member within
the cylindrical member with the coil member wound thereon for receiving a signal of frequency band for radio and thus
realizing the secondary resonance due to the coupling phenomenon between the coil member and coupling member.
[0048] Furthermore, efficiencies of production and installation can be enhanced by multiply receiving the signals
corresponding to frequency bands for radio and TDMB or DAB Ill with a single antenna.

[0049] As mentioned above, though the presentinvention has been described with the specific examples and drawings,
its technical concepts are not limited to them, and therefore the persons having ordinary skills in the art may carry out
the present invention in other way by various modifications and alterations thereof without departing from the technical
concepts of the present invention and equalities of the following claims.

Claims
1. A dual band antenna for vehicle, comprising:

a cylindrical member with a hollow bore formed therein;

a coil member wound along outer surface of the cylindrical member;

a coupling member inserted in the hollow bore of the cylindrical member;

a connector positioned at an end of the coil member; and

a cover member enclosing the connector and the cylindrical member with the coil member wound thereon and
the coupling member inserted therein,

wherein the coil member receives a signal of frequency band for radio, and receives a signal of frequency band for
TDMB (Terrestrial Digital Multimedia Broadcasting) or DAB IlI (Digital Audio Broadcasting Band Ill) by means of
secondary resonance due to a coupling phenomenon between the coupling member (30) and the coil member (20).

2. The dual band antenna for vehicle according to claim 1, wherein
on the outer surface of the cylindrical member along a longitudinal direction thereof is formed a coil groove of spiral
shape in which the coil member to be seated.

3. The dual band antenna for vehicle according to claim 1, wherein
the coupling member comprises a coupler made of metal material and a molding member enclosing the coupler.

4. The dual band antenna for vehicle according to claim 3, wherein
the coupler and the molding member are integrally assembled by insert molding method.

5. The dual band antenna for vehicle according to claim 4, wherein the coupler extends in straight line structure along
a longitudinal direction of the antenna, and its one end portion is formed with coil structure having a constant pitch.

6. The dual band antenna for vehicle according to claim 5, wherein
the coupler of straight line structure is inserted within the molding member, and the coupler of coil structure is wound
along outer surface of the molding member.

7. The dual band antenna for vehicle according to claim 6, wherein
the molding member comprises a plurality of cutouts exposing the coupler molded inside the molding member along
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the longitudinal direction thereof.

8. The dual band antenna for vehicle according to claim 7, wherein integrally formed at an end portion of the molding
member is a cap correspondingly engaging a cap groove formed at an end portion of the cover member.
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