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Description

[0001] The present invention relates to antennas, for
example, mounted on vehicles and used for receiving
terrestrial TV broadcasting.
[0002] Fig. 9 shows a conventional on-vehicle anten-
na for receiving terrestrial TV broadcasting. This con-
ventional antenna 50 is basically configured such that a
rod-shaped radiating conductor 51 is adjusted so as to
resonate at a desired frequency, and the radiating con-
ductor 51 is mounted so that the mounting angle against
a support base 52 with a support section 53 being used
as a fulcrum can be adjusted freely. As shown in Fig.
10A and Fig. 10B, the antenna 50 is usually mounted at
a window section 61 or a roof section 62 of a car 6.
[0003] In general, to remedy a drawback of fading,
which occurs during mobile reception, a plurality of the
antennas 50 are used to form a diversity-reception an-
tenna system and the antenna having the maximum re-
ceiving level is selected.
[0004] Since the conventional antenna has a not-wide
operation frequency band itself, however, additional cir-
cuits such as a tuning circuit and an amplifier circuit are
used to receive a desired frequency band if it is neces-
sary to cover a wide frequency range for TV broadcast-
ing receiving and other purposes. In addition, since the
conventional antenna needs a large space for installa-
tion and hence it is mounted outside a vehicle, it may
be broken or stolen, or it may spoil the appearance of
the vehicle.
[0005] Prior art documents are AU5589873 A and US
5075691A.
[0006] Accordingly, it is an object of the present inven-
tion to provide an antenna which covers a wide frequen-
cy range, which can be made compact, and when the
antenna is installed inside a vehicle, which is free from
breakage and steal and which does not spoil the appear-
ance of the vehicle.
[0007] The foregoing object is achieved as set out in
the appended claims.
[0008] Since the antenna having the above structure
is provided with a plurality of radiating conductors hav-
ing different lengths, a plurality of resonance points are
generated by the plurality of radiating conductors and
the grounding conductive plate. The overall frequency
characteristics of the antenna are improved in the fre-
quency bands corresponding to the plurality of resonant
frequencies, and thus the operation frequency band of
the antenna is extended. In addition, since each of the
plurality of radiating conductors contributes to radiation,
the substantial area contributing to radiation becomes
large, and the radiation efficiency of the antenna can be
increased.
[0009] When each of the plurality of radiating conduc-
tors is arranged in parallel, a more compact antenna is
made than a general dipole antenna, where radiating
conductors are disposed in line on the same straight
line.

[0010] Therefore, according to an antenna of the
present invention, since the radiating conductors are ar-
ranged in parallel, the antenna resonates at a plurality
of frequencies to extend the operation bandwidth of the
antenna. In addition, since the antenna can be made
compact, it can be installed inside a vehicle to avoid
breakage and steal, and not to spoil the appearance of
the vehicle.
[0011] It is preferred that the feeding conductive sec-
tion have a shape which extends its width from a feeding
point toward a connection end connected to the radiat-
ing conductors in the antenna according to the present
invention in terms of wider bandwidth.
[0012] When the feeding conductive section has a
shape which extends its width from the feeding end to-
ward the connection end connected to the radiating con-
ductors, the path length of a current flowing though the
feeding conductive section becomes more flexible. In
other words, since the resonant length can have a
range, the antenna can be used in a wider bandwidth.
[0013] It is preferred that the radiating conductors and
the feeding conductive section be formed by bending
one metal plate, in terms of reducing the number of ma-
chining processes.
[0014] When the radiating conductors and the feeding
conductive section are formed by bending one metal
plate, electric losses at the connection sections of the
radiating conductors and the feeding conductive section
are reduced.
[0015] The radiating conductors are made from high-
ly-conductive metal plates, such as copper and alumi-
num.
[0016] It is preferred that the radiating conductors, the
feeding conductive section, and the grounding conduc-
tive plate be formed on a surface of a base member
made from an insulating material, in terms of making a
support for each conductive member robust. It is also
possible that conductive film formed on the whole sur-
faces of the base member is etched to generate each
conductive pattern at a time.
[0017] It is preferred that the base member be made
from highfrequency, relatively-small-loss, dielectric ce-
ramic or resin.
[0018] Embodiments of the invention, will now be de-
scribed, by way of example only, with reference to the
accompanying diagrammatic drawings, in which:

Fig. 1 is a perspective view of an antenna according
to a first embodiment of the present invention.
Fig. 2 is a perspective view of an antenna according
to a second embodiment of the present invention.
Fig. 3 is an exploded perspective view of the anten-
na shown in Fig. 2.
Fig. 4 is a perspective view of an antenna according
to a third embodiment of the present invention.
Fig. 5 is an exploded perspective view of the anten-
na shown in Fig. 4.
Fig. 6 is a plan showing the installation condition of
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each conductive member in the antenna shown in
Fig. 4.
Fig. 7 is an exploded perspective view of an anten-
na according to a fourth embodiment of the present
invention.
Fig. 8 is a plan showing the installation condition of
each conductive member in the antenna shown in
Fig. 7.
Fig. 9 is a perspective view showing the structure
of a conventional antenna.
Fig. 10A and Fig. 10B are perspective views show-
ing how the conventional antenna is installed.

[0019] The antenna 10 according to the first embodi-
ment is formed of a first radiating conductor 11 and a
second radiating conductor 12 disposed in parallel but
having different lengths, a feeding conductive section
13 connected to the radiating conductors 11 and 12 at
one-side ends in the parallel direction of the radiating
conductors 11 and 12, a grounding conductive plate 14
disposed almost parallel to the radiating conductors 11
and 12, and a base member 15 serving as a support for
the above conductive members.
[0020] The specific dimensions of the antenna 10 ac-
cording to the first embodiment, shown in Fig. 1, are out-
lined below. The first radiating conductor 11 and the sec-
ond radiating conductor 12 are 85 mm long and 120 mm
long, respectively, and both are 5 mm wide. The first ra-
diating conductor 11 and the second radiating conductor
12 are disposed 10 mm apart. The feeding conductive
section 13 has the shape of almost a triangle which ex-
tends its width from a tip section 13a toward the con-
nection end connected to the first radiating conductor
11 and the second radiating conductor 12. The connec-
tion side is 20 mm wide and the feeding conductive sec-
tion 13 is 10 mm high. The feeding conductive section
13 is formed together with the first radiating conductor
11 and the second radiating conductor 12 as a unit. They
are formed in a desired structure by bending a metallic
plate. The grounding conductive plate 14 is 95 mm long
and 5 mm wide. The antenna is 120 mm long, 20 mm
wide, and 12 mm high as a whole. A 2-mm gap "g" is
generated between the tip section 13a of the feeding
conductive section 13 and the grounding conductive
plate 14. Feeding is performed at the gap "g." The op-
eration frequency band (a band having a standing-wave
ratio of less than 2) of the antenna is about 670±40 MHz
(a bandwidth ratio range of about 12%).
[0021] The inner conductor 16a and the outer conduc-
tor 16b of a coaxial feeder 16 are directly soldered to
the feeding conductive section 13 and the grounding
conductive section 14, respectively, for feeding. Alter-
natively, the inner conductor and the outer conductor of
a connector (not shown) formed of the inner conductor,
the outer conductor, and a dielectric disposed therebe-
tween are electrically connected to the feeding conduc-
tive section 13 and the grounding conductive section 14,
respectively, and a feeder is connected through the con-

nector.
[0022] The first radiating conductor 11, the second ra-
diating conductor 12, the feeding conductive section 13,
and the grounding conductive plate 14 are made from
highly conductive metals, such as copper and alumi-
num.
[0023] It is preferred that the base member 15, serv-
ing as a support, be made from a foaming agent having
a relative dielectric constant close to 1 in order to provide
a wide-band characteristic. If a narrow-band character-
istic is allowed, it is also possible that a dielectric having
a large relative dielectric constant is used to make the
antenna compact due to the effect of wavelength reduc-
tion.
[0024] The conductive member formed, as a unit, of
the first radiating conductor 11, the second radiating
conductor 12, and the feeding conductive section 13 is
mounted on the base member 15 by adhesion or other
methods.
[0025] Since the antenna according to the first em-
bodiment is structured as described above, a plurality
of resonance points are generated to broaden the oper-
ation bandwidth. In addition, since a relatively compact
antenna is implemented, it can be installed inside a ve-
hicle.
[0026] Fig. 2 is a perspective view of an antenna ac-
cording to a second embodiment of the present inven-
tion. Fig. 3 is an exploded perspective view of the an-
tenna.
[0027] The antenna 20 according to the second em-
bodiment, shown in Figs. 2 and 3, differs from the an-
tenna according to the first embodiment, shown in Fig.
1, in that each conductive member constituting the an-
tenna 20 is not mounted on a base member, serving as
a support, but installed on the inside surface of a first
case 21a or a second case 21b partly constituting an
insulating case 21. Since the other members are the
same as those in the antenna according to the first em-
bodiment, the same symbols as those used in Fig. 1 are
assigned to the other members.
[0028] In the antenna 20 according to the second em-
bodiment, the conductive member formed, as a unit, of
a first radiating conductor 11, a second radiating con-
ductor 12, and a feeding conductive section 13 by bend-
ing is mounted on the inside surface of the first case 21a
made from an insulating material, and a grounding con-
ductive plate 14 is mounted on the inside surface of the
second case 21b made from an insulating material. The
first case 21a and the second case 21b are combined
to form the antenna 20.
[0029] The conductive member formed, as a unit, of
the first radiating conductor 11, the second radiating
conductor 12, and the feeding conductive section 13 is
mounted on the inside surface of the first case 21a by
adhesion or fitting in. The grounding conductive plate
14 is mounted on the inside surface of the second case
21b in the same way.
[0030] When the first case 21a and the second case
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21b are combined after the corresponding conductive
members are installed thereon, the cases form an open-
ing at a position opposite the feeding conductive section
13. The antenna 20 is connected to a coaxial feeder 16
or to a connector through this opening, and then a third
case 21c is fit into the opening after the connection, to
cover all conductive members with the case 21 for pro-
tection.
[0031] A hole 22 is provided for a part (the second
case 21b in this case) of the case 21. The coaxial feeder
16 is connected through the hole 22, or the connection
section for connecting the connector to a feeder is dis-
posed outside the case by the use of the hole 22.
[0032] It is preferred that the case 21 be made from
a material having a not-large loss and a good heat re-
sistance, such as ABS resin.
[0033] Since the antenna according to the second
embodiment has the above structure, it gives the same
advantages as the antenna according to the first em-
bodiment. In addition, since the conductive members of
the antenna is covered with the insulating case, they are
protected from breakage and contacts with other mem-
bers.
[0034] In the above embodiments, the first and sec-
ond radiating conductors, the feeding conductive mem-
ber, and the grounding conductive plate are made of
metal plates. The whole or a part of these conductive
members may be formed on a surface of the base mem-
ber or on the inside surface of the case by etching or
other methods.
[0035] In the above embodiments, the first and sec-
ond radiating conductors are formed only on a surface
of the insulating base member or on one inside surface
of the case. The first and second radiating conductors
may be formed on two or more surfaces by extending
and bending the first and second radiating conductors
to other surfaces connected in the longitudinal direction
or in the transverse direction. The same condition is also
applied to the grounding conductive plate.
[0036] Fig. 4 is a perspective view of an antenna ac-
cording to a third embodiment of the present invention.
Fig. 5 is an exploded perspective view of the antenna,
and Fig. 6 is a plan showing the installation condition of
each conductive member.
[0037] The antenna 30 according to the third embod-
iment, shown in Fig. 4 to Fig. 6, is formed of a first case
31a and a second case 31b constituting an insulating
case 31, a first radiating conductor 32 and a second ra-
diating conductor 33 arranged in parallel and having dif-
ferent lengths, a feeding conductive section 34 connect-
ed to the radiating conductors 32 and 33 at the same-
side ends in the parallel direction of the radiating con-
ductors 32 and 33, and a grounding conductive plate 35
disposed almost in parallel to the radiating conductors
32 and 33. The antenna 30 differs most from the anten-
na according to the second embodiment in that each
conductive member constituting the antenna 30 is in-
stalled on the inside surfaces of the first case 31a.

[0038] The first radiating conductor 32, the second ra-
diating conductor 33, and the feeding conductive sec-
tion 34 form a radiating conductive element 36. In the
same way as in the above first and second embodi-
ments, the radiating conductive element 36 is also
formed by bending as a unit. A tip of the second radiating
conductor 33 is bent twice in a U shape with two right
angles to form an installation section 33a. The installa-
tion section 33a is provided with an insertion hole 37a.
At a tip of the feeding conductive section 34, a receiving
section 34a and an installation section 34b are formed
by bending in steps. The installation section 34b is pro-
vided with an insertion hole 37b. The receiving section
34a is used for connecting the inner conductor 16a of a
coaxial feeder 16. The installation section 34b and the
installation section 33a, formed at a tip of the second
radiating conductor 33, are used for securing the radi-
ating conductive element 36 to an inner surface of the
first case 31a.
[0039] At a tip of the grounding conductive plate 35,
a first receiving section 35a for connecting the outer con-
ductor 16b of the coaxial feeder 16 and a second receiv-
ing section 35b for holding the insulator 16c of the co-
axial feeder 16 are formed. The coaxial feeder 16 is pos-
itively secured to the grounding conductive plate 35 by
the second receiving section 35b. The grounding con-
ductive plate 35 is also provided with a pair of insertion
holes 37c and 37d.
[0040] Protrusions 38a to 38d formed upright at pre-
determined positions on an inner surface of the first case
31a are inserted into the insertion holes 37a and 37b of
the installation sections 33a and 34b and to the insertion
holes 37c and 37d of the grounding conductive plate 35,
and the tips of the protrusions 38a to 38d are caulked
or adhered to secure the radiating conductive element
36 and the grounding conductive plate 35 to the inner
surface of the first case 31a. As shown in Fig. 6, the
grounding conductive plate 35 is opposed to the radiat-
ing conductive element 36 at the center of the inner sur-
face of the first case 31a. The slit-shaped gap formed
between the first radiating conductor 32 and the second
radiating conductor 33 is positioned right above the
grounding conductive plate 35.
[0041] In the antenna according to the third embodi-
ment, after the radiating conductive element 36 and the
grounding conductive plate 35 are secured to the inner
surface of the first case 31a, the inner conductor 16a of
the coaxial feeder 16 is soldered to the receiving section
34a of the feeding conductive section 34, the outer con-
ductor 16b is soldered to the first receiving section 35a
of the grounding conductive plate 35, and the second
receiving section 35b of the grounding conductive plate
35 is crimped to clamp the insulator 16c of the coaxial
feeder 16. Then, the first case 31a is combined with the
second case 31b to form the case 31. Both cases 31a
and 31b are secured to each other by a snap, by a screw,
or by adhesive to form the antenna 30 shown in Fig. 4.
[0042] According to the antenna of the third embodi-
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ment, the above structure gives the same advantages
as those provided by the antenna according to the sec-
ond embodiment. In addition, since both conductive
members, the radiating conductive element and the
grounding conductive plate, are installed in one of the
two divided cases, each conductive member can be
easily connected to the feeder in a large space, and var-
ious tests, including a continuity test and a characteristic
test, can be executed before both cases are combined
to form the antenna.
[0043] Fig. 7 is an exploded perspective view of an
antenna according to a fourth embodiment of the
present invention. Fig. 8 is a plan showing the installa-
tion condition of each conductive member.
[0044] The antenna according to the fourth embodi-
ment of the present invention, shown in Figs. 7 and 8,
differs from the antenna according to the third embodi-
ment, shown in Fig. 4 to Fig. 6, in that the grounding
conductive plate 35 is disposed not at the center of the
first case 31a but near an edge of the first case 31a. The
whole shape of the grounding conductive plate 35 and
the positions where the protrusions 38c and 38d are
formed in the first case 31a are slightly different accord-
ingly. Since the other portions are the same as those in
the antenna of the third embodiment, the same symbols
as those used for the antenna according to the third em-
bodiment are assigned to the other portions and a de-
scription thereof is omitted.
[0045] According to the fourth embodiment, the above
structure gives the same advantages as those provided
by the antenna according to the third embodiment. In
addition, the grounding conductive plate is disposed
near one edge of one case, the distance between one
radiating conductor of the radiating conductive element
and the grounding conductive plate is made longer and
therefore, the antenna is suited to form a thin antenna.

Claims

1. An antenna comprising:

at least two rectangular radiating conductors
(11, 12) disposed in parallel with a widthwise
gap provided therebetween, and having differ-
ent lengths;
a feeding conductive section (13) connected to
said at least two radiating conductors (11, 12)
at adjacent ends of the two radiating conduc-
tors (11, 12); and
a rectangular grounding conductive plate (14)
opposing said at least two radiating conductors
(11, 12), said grounding conductive plate (14)
being disposed in parallel to said at least two
radiating conductors (11, 12),
characterized in that
the width of said grounding conductive plate
(14) being smaller than the distance between

the opposing outer edges of said at least two
radiating conductors.

2. An antenna according to Claim 1, wherein said
feeding conductive section (13) has a shape which
diverges from a feeding end toward a connection
end connected to said radiating conductors (11, 12).

3. An antenna according to any preceding claim,
wherein said radiating conductors (11, 12) and said
feeding conductive section (13) are formed by
bending one metal plate.

4. An antenna according to Claim 1, wherein said ra-
diating conductors (11, 12), said feeding conductive
section (13), and said grounding conductive plate
(14) are formed on surface of a base member (15)
made from an insulating material.

Patentansprüche

1. Antenne, aufweisend:

wenigstens zwei rechteckige Strahlungsleiter
(11, 12), die parallel zueinander angeordnet
sind, wobei dazwischen ein Spalt in Breiten-
richtung vorgesehen ist, und die unterschiedli-
che Längen aufweisen;

einen leitfähigen Speisebereich (13), der mit
den wenigstens zwei Strahlungsleitern (11, 12)
an einander benachbarten Enden der beiden
Strahlungsleiter (11, 12) verbunden ist; und

eine rechteckige leitfähige Erdungsplatte (14),
die den wenigstens zwei Strahlungsleitern (11,
12) gegenüber liegt, wobei die leitfähige Er-
dungsplatte (14) parallel zu den wenigstens
zwei Erdungsleitern (11, 12) angeordnet ist,

dadurch gekennzeichnet, dass die Breite der leit-
fähigen Erdungsplatte (14) kleiner ist als die Di-
stanz zwischen den einander gegenüber liegenden
Außenkanten der wenigstens zwei Strahlungsleiter.

2. Antenne nach Anspruch 1,
wobei der leitfähige Speisebereich (13) eine Form-
gebung aufweist, die von einem Speiseende in
Richtung auf ein mit den Strahlungsleitern (11, 12)
verbundenes Verbindungsende divergiert.

3. Antenne nach einem der vorausgehenden Ansprü-
che,
wobei die Strahlungsleiter (11, 12) und der leitfähi-
ge Speisebereich (13) durch Biegen einer einzigen
Metallplatte gebildet sind.
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4. Antenne nach Anspruch 1,
wobei die Strahlungsleiter (11, 12), der leitfähige
Speisebereich (13) sowie die leitfähige Erdungs-
platte (14) auf einer Oberfläche eines Basisele-
ments (15) gebildet sind, das aus einem isolieren-
den Material hergestellt ist.

Revendications

1. Antenne comprenant
au moins deux conducteurs rayonnants rec-

tangulaires (11, 12) de longueur différentes, dispo-
sés en parallèle en ménageant entre eux un inter-
valle dans le sens de la largeur;

une section conductrice (13) d'alimentation
connectée auxdits au moins deux conducteurs
rayonnants (11, 12) à des extrémités adjacentes
des deux conducteurs rayonnants (11, 12); et

une plaque conductrice rectangulaire (14) de
mise à la terre opposée auxdits au moins deux con-
ducteurs rayonnants (11, 12), ladite plaque conduc-
trice (14) de mise à la terre étant disposée parallè-
lement auxdits au moins deux conducteurs rayon-
nants (11, 12),

caractérisée en ce que
la largeur de ladite plaque conductrice (14) de

mise à la terre est inférieure à la distance entre les
bords externes opposés desdits au moins au moins
deux conducteurs rayonnants.

2. Antenne selon la revendication 1, dans laquelle la
configuration de ladite section conductrice (13)
d'alimentation diverge à partir d'une extrémité d'ali-
mentation vers une extrémité de connexion con-
nectée auxdits conducteurs rayonnants (11, 12).

3. Antenne selon l'une quelconque des revendications
précédentes, dans laquelle lesdits conducteurs
rayonnants (11, 12) et ladite section conductrice
(13) d'alimentation sont formés par pliage d'une
même plaque métallique.

4. Antenne selon la revendication 1, dans laquelle les-
dits conducteurs rayonnants (11, 12), ladite section
conductrice (13) d'alimentation et ladite plaque con-
ductrice (14) de mise à la terre sont formés sur un
élément de base (15)réalisé à partir d'un matériau
isolant.
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