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case and the film antenna and which has a simplified
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is assembled. The first case member (81) and/or the sec-
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rotatably positions the electric connecting portion of the
film antenna on the electrode.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an on-vehicle
film antenna apparatus, and more particularly to an on-
vehicle film antenna apparatus in which a film antenna
to be mounted on a glass of a vehicle and a signal output
cable are electrically connected to each other.

Description of the Related Art

[0002] Conventionally, in a case where a film antenna
(particularly, a universal product to be retrofitted) is
mounted on a glass surface of a vehicle, a film antenna-
side electrode (feed portion) and a case-side electrode
(feed portion) are attached to each other using an adhe-
sive material or the like (see e.g. Japanese Utility Model
Registration No. 3109077).

[0003] Also, in recent years, there have been used an
on-vehicle film antenna apparatus 1100 comprised of a
socket housing that holds a contact which is to be con-
nected to a connecting terminal portion of a film antenna
in a state of being exposed from a bottom surface as
showninFIG. 13 (see e.g. Japanese Unexamined Patent
Application Publication No. 2004-82749). The socket
housing is to be stuck to a window glass in a state in
which the contact is pressed against the connecting ter-
minal portion of the film antenna. The on-vehicle film an-
tenna apparatus 1100 further comprised of a plug hous-
ing that can be attached to and detached from the socket
housing. There have been also used an on-vehicle film
antenna apparatus 1200 in which an upper case is en-
gaged with a lower case in a state in which a circuit board
to be connected to a signal output cable and an elastic
connecting plate to be connected to the circuit board and
a film antenna are interposed between the upper case
and the lower case as shown in FIG. 14 (see e.g. Japa-
nese Unexamined Patent Application Publications Nos.
2001-185923 and 2005-80074).

[0004] Also, there has been disclosed a method in
which a feeding portion of a film antenna and a feeding
portion inside an on-vehicle film antenna apparatus are
fastened to each other by a screw with a conductive
washer interposed therebetween and held under pres-
sure so as to ensure electric connection between them,
and a connecting portion of a case and the feeding portion
of the film antenna are fixed in position by inserting a
positioning boss therein so as to reliably position them
without resort to visual check (see e.g. Japanese Unex-

amined Patent  Application  Publication  No.
2001-185923).
[0005] However, according to any of the above-men-

tioned on-vehicle film antennas, the angle between the
connecting case and the film antenna is kept at a fixed
angle.
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[0006] For this reason, if an on-vehicle film antenna
apparatus is desired to be disposed at a position where
it looks good, that is, if a case is desired to be disposed
at such a position that it is in parallel with any of sides
which are boundaries between a glass of a vehicle (FIG.
15A) and an end face of a black ceramic or an interior
material being in contact with the glass (hereinafter re-
ferred to as the outer periphery of the glass) and that a
film antenna is substantially horizontal when the glass is
mounted in a vehicle (see FIG. 15C), when the on-vehicle
film antenna apparatus fixed at a fixed angle is mounted
in a plurality of types of vehicles, the on-vehicle film an-
tenna apparatus cannot be disposed at the position at
which it looks good in some vehicles.

[0007] For example, as shown in FIG. 15B, if a case
100b is disposed substantially parallel with or substan-
tially vertical to one side of the outer periphery of a glass
101 of a vehicle, a film antenna 100a is not substantially
horizontal but inclined (see the mounted state on the left
side in FIG. 15B), and conversely, if a film antenna 100a
is disposed substantially horizontal, a case 100b is not
substantially parallel or substantially vertical to the side
of the outer periphery of the glass 101 but inclined (see
the mounted state on the right side in FIG. 15B).

[0008] This problem was solved by manufacturing an
on-vehicle film antenna apparatus of which fixed angle
was adjusted according to the type of vehicle on which
they were to be mounted.

[0009] The on-vehicle film antenna apparatus 1100
(FIG. 13), however, has the problem that, since the film
antenna is stuck to the bottom thereof using an adhesive
agent or the like to electrically connect the feeding portion
of the film antenna and the contact with each other, a
connection failure will occur due to deterioration of the
adhesive agent or the like.

[0010] On the other hand, since the on-vehicle film an-
tenna apparatus 1200 (FIG. 14) is configured to have the
film antenna sandwiched therein, a connection failure
does not occur unlike the on-vehicle film antenna appa-
ratus 1100. However, much costs are required due to the
use of the above-mentioned washer and components
such as nuts and bolts for screwing, and moreover, a
mounting process is complicated since the on-vehicle
film antenna apparatus 1200 has a complicated struc-
ture.

[0011] Moreover, there is the problem that the method
in which the angle at which the on-vehicle film antenna
apparatus is fixed is adjusted according to the type of
vehicle as shown in FIG. 15B so as to enhance the ap-
pearance of the on-vehicle film antenna apparatus is not
universal.

SUMMARY OF THE INVENTION

[0012] Itis anobject of the present invention to provide
an on-vehicle film antenna apparatus of which film an-
tenna can be rotatably mounted in a case of the on-ve-
hicle film antenna apparatus while ensuring electric con-
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nection between an electrode inside the case and the
film antenna and which has a simplified structure.
[0013] To attain the above object, in a first aspect of
the presentinvention, there is provided an on-vehicle film
antenna apparatus comprising a case that electrically
connects an electric connecting portion of a film antenna
to be mounted on a glass of a vehicle and a signal output
cable to each other, wherein the case comprises a first
case member, a second case member, and a case joining
unit that joins the first case member and the second case
member in opposed relation to each other when the case
is assembled, the first case member comprises an elec-
trode for electric connection to the electric connecting
portion of the film antenna, and a cable connecting por-
tion for electric connection to the electrode and for electric
connection to the signal output cable, the second case
member comprises an electrode opposing member at a
location opposed to the electrode when the case is as-
sembled, and the first case member and/or the second
case member comprise a positioning unit that rotatably
positions the electric connecting portion of the film an-
tenna on the electrode.

[0014] With this arrangement, the film antenna can be
rotatably mounted in the case of the on-vehicle film an-
tenna apparatus while ensuring electric connection be-
tween the electrode inside the case and the film antenna,
and the structure of the on-vehicle film antenna appara-
tus can be simplified.

[0015] Also, the electric connecting portion of the film
antenna can be disposed between the electrode and the
electrode opposing member when the case is assem-
bled.

[0016] With this arrangement, the electric connecting
portion of the film antenna can be electrically connected
with the electrode and in pressure contact with the elec-
trode, and further the positioning unit can rotatably posi-
tion the film antenna in a reliable manner.

[0017] Also, the electrode opposing member can com-
prise an elastic member.

[0018] Also, the on-vehicle film antenna apparatus can
further comprise an elastic member disposed between
the electrode and the first case member.

[0019] Also, the electrode can comprise a conductive
elastic member on a surface thatis electrically connected
to the electric connecting portion of the film antenna.
[0020] Also, the case joining unit can be implemented
by at least one of a hinge, a latch, a clipping structure, a
screwing structure, adhesion, welding, and adhesive tap-
ing.

[0021] Also, a circular through hole can be formed in
substantially a central part of the electric connecting por-
tion of the film antenna, and the positioning unit can com-
prise a projection provided above the electrode and/or
the electrode opposing member and comprising a circu-
lar outer periphery having substantially the same size as
a size of the through hole, the projection being inserted
into the through hole when the case is assembled.
[0022] Also, the projection can be formed on one of
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the electrode and the electrode opposing member, and
the positioning unit can comprise a circular concave por-
tion formed in substantially a central part of the other one
of the electrode and the electrode opposing member and
having substantially the same diameter as an outer di-
ameter of the projection, the projection being inserted
into the concave portion when the case is assembled.
[0023] Also, an arc shape can be formed at a part of
an outer periphery of the electric connecting portion of
the film antenna, and a through hole having, as a part of
a boundary, an arc with a predetermined radius formed
with a center point of the arc shape at the nucleus is
formed in the electric connecting portion of the film an-
tenna, and the positioning unit can comprise a projection
that is inserted into the through hole and comes into con-
tact with the arc as the part of the boundary when the
case is assembled, and a guide portion that is formed
around of the electrode and/or the electrode opposing
member of the case and, at least at two points, comes
into contact with the part of the outer periphery of the
electric connecting portion of the film antenna at which
the arc shape is formed, when the case is assembled.
[0024] Also, an arc shape can be formed at a part of
an outer periphery of the electric connecting portion of
the film antenna, and the positioning unit can comprise
a guide portion that is formed around of the electrode
and/or the electrode opposing member and, at least at
three points, comes into contact with the part of the outer
periphery of the electric connecting portion of the film
antenna at which the arc shape is formed, when the case
is assembled.

[0025] Also, an arc shape coming into contact with the
part of the outer periphery of the electric connecting por-
tion of the film antenna at which the arc shape is formed
can be formed at a part of an outer periphery of the guide
portion.

[0026] The above and other objects, features, and ad-
vantages of the invention will become more apparent
from the following detained description taken in conjunc-
tion with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] FIGS. 1A to 1C are views useful in explaining
the construction of an on-vehicle film antenna apparatus
according to an embodiment of the present invention, in
which FIG. 1A is a perspective view showing a state in
which a case is opened, FIG. 1B is a cross-sectional view
showing a first case member, and FIG. 1C is a longitu-
dinal sectional view showing a state in which the case is
closed;

[0028] FIG. 2 is a view showing a first variation of the
on-vehicle film antenna apparatus in FIG. 1;

[0029] FIG. 3 is a view showing a second variation of
the on-vehicle film antenna apparatus;

[0030] FIG. 4 is a view showing a third variation of the
on-vehicle film antenna apparatus;

[0031] FIG. 5 is a view showing a fourth variation of
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the on-vehicle film antenna apparatus;

[0032] FIG. 6 is a view useful in explaining how a film
antenna appearing in FIG. 5 is adjusted in position
through rotation;

[0033] FIG. 7 is a view showing a fifth variation of the
on-vehicle film antenna apparatus;

[0034] FIG. 8 is a view showing a sixth variation of the
on-vehicle film antenna apparatus;

[0035] FIG. 9is a view showing a seventh variation of
the on-vehicle film antenna apparatus;

[0036] FIGS. 10and 10B are views useful in explaining
an eighth variation of the on-vehicle film antenna appa-
ratus, in which FIG. 10A is a perspective view showing
the on-vehicle film antenna apparatus with its case
closed as viewed from below, and FIG. 10B is a cross-
sectional view showing the first case member;

[0037] FIG. 11 is a perspective view showing the on-
vehicle film antenna apparatus with its case closed as
viewed from above;

[0038] FIG. 12 is a view showing a ninth variation of
the on-vehicle film antenna apparatus;

[0039] FIG. 13 is a view showing the construction of a
conventional on-vehicle film antenna apparatus;

[0040] FIG. 14 is a view showing the construction of a
variation of the conventional on-vehicle film antenna ap-
paratus; and

[0041] FIGS. 15Ato 15C are views useful in explaining
how the conventional on-vehicle film antenna apparatus
is mounted on a vehicle, in which FIG. 15A is an overall
view showing a vehicle body on which the on-vehicle film
antenna apparatus is mounted, FIG. 15B is a view show-
ing the on-vehicle film antenna apparatus which is mount-
ed on a glass surface of the vehicle in a state which it
does not look good, and FIG. 15C is a view showing the
on-vehicle film antenna apparatus which is mounted on
a glass surface of a vehicle in a state in which it looks
good.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0042] The present invention will now be described in
detail with reference to the drawings showing preferred
embodiments thereof. It should be noted that the relative
arrangement of the components, the numerical expres-
sions and numerical values set forth in these embodi-
ments do not limit the scope of the present invention un-
less it is specifically stated otherwise.

[0043] The present invention will now be described in
detail with reference to the drawings showing a preferred
embodiment thereof.

[0044] FIGS. 1A to 1C are views schematically show-
ing the construction of an on-vehicle film antenna appa-
ratus according to an embodiment of the present inven-
tion.

[0045] AsshowninFIG. 1A, the on-vehicle film anten-
naapparatus 100 is comprised of a case 8 that electrically
connects a film antenna 7 to be mounted on a glass of a
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vehicle and a signal output cable 3 to each other.
[0046] The film antenna 7 is comprised of a resin film
70, an antenna element 71 that is formed on a surface
of the resin film 70 and comprised of a linear conductor,
and an electrode 72 that is disposed on a surface of an
end 73 of the resin film 70 and connected to the antenna
element 71. The end 73 of the resin film 70 and the elec-
trode 72 of the antenna element 71 constitute an electric
connecting portion 74 of the film antenna 7. In the central
part of the electric connecting portion 74, a circular
through hole, not shown, is formed.

[0047] Here, the length and shape of the antenna el-
ement 71 can be arbitrarily determined according to pur-
poses. Where a wavelength to be received is A, and the
velocity of propagation arising from the presence of a
glass to which the film antenna 7 is attached is Kk, it is
preferred that the length of the antenna element 71 isk .
A4,

[0048] The case 8 is, for example, 8 mm wide and 36
mm long and comprised of a first case member 81 and
asecond case member 82 that can be opened and closed
via latches 84a and 84b. The film antenna 7 is positioned
and fixed between the first case member 81 and the sec-
ond case member 82. Although in the present embodi-
ment, the two case members 81 and 82 are connected
to each other via a hinge structure 826 and provided with
the latches 84a and 84b, respectively, so that they can
be opened and closed, there is no intention to limit the
invention to this, and the case 8 may be arbitrarily con-
structed insofar as it can be opened and closed. Thus,
the two case members 81 and 82 may be connected to
each other using a thin metallic member or a thin resin
member that can freely bend, and the two case member
81 and 82 may be joined to each other using a hooking
structure, a screwing structure, a clipping structure, or
the like, or by adhesion, welding, or adhesive taping with-
out using the latches 84a and 84b. If the first case mem-
ber 81 and the second case member 82 are joined to
each other by latching, hooking, screwing, or clipping,
the case 8 can be opened and closed, whereby the film
antenna 7 can be detachably mounted in the case 8.
Moreover, the case 8 may be simply constructed without
using components such as washers, making it easier to
assemble the case 8.

[0049] It should be noted that once the film antenna 7
has been positioned, the first case member 81 and the
second case member 82 may be adhered and fixed to
each other so that they cannot be detached from each
other.

[0050] The first case member 81 has therein a cable
lead-out groove 812 from which the signal output cable
3 is led out, and a circuit board 811 (FIG. 1B) that is
provided in the cable lead-out groove 812 and electrically
connected to a central conductor and an external con-
ductor of the signal output cable 3. The circuit board 811
has arole in electrically connecting the central conductor
ofthe signal output cable 3 to an electrode 813, described
later, disposed on the first case member 81 and electri-
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cally connecting the external conductor of the signal out-
put cable 3 to a grounding structure, not shown. It should
be noted that an amplifier may be mounted on the circuit
board 811. In the case 8, the signal output cable 3 may
be directly connected to the circuit substrate 811, or the
signal output cable 3 and the circuit board 811 may be
electrically connected to each other via a connector
mounted on a connector terminal provided in place of the
cable lead-out groove 812.

[0051] The first case member 81 is comprised of a pin
816 that has a circular outer edge substantially the same
size as the size of the through hole, not shown, formed
in substantially the central part of the electric connecting
portion 74 of the film antenna 7 and is a cylindrical pro-
jection that can be inserted into the through hole, and the
electrode 813 that is formed around the pin 816. The pin
816 and the electrode 813 are provided on a surface of
the first case member 81 which is jointed to the second
case member 82. With this arrangement, the electric con-
necting portion 74 of the film antenna 7 can be positioned
merely by passing the pin 816 through the through hole,
not shown, of the electric connecting portion 74.

[0052] Itis preferred that the outer diameter of the pin
816 has such a circular outer edge that it is able to be
inserted into the above-mentioned through hole, not
shown, and has substantially the same diameter as the
diameter of the through hole (for example, the diameter
of the through hole is slightly larger than the outer diam-
eter of the pin 816, and a difference in diameter between
them is 1 mm or less).

[0053] Since the pin 816 has such an outer diameter,
the electric connecting portion 74 of the film antenna can
be positioned with little play.

[0054] The second case member 82 is comprised of
an electrode opposing member 825 that rotatably fixes
the electric connecting portion 74 positioned as de-
scribed above when the case 8 has been closed and is
provided on a surface of the second case member 82
which is joined to the first case member 81. Thus, the
film antenna 7 can be rotatably mounted in the case 8
while securing electric connection between the electrode
813 inside the case 8 and the electrode 72, which is a
part of the electric connecting portion 74 of the film an-
tenna 7, to realize a simplified structure.

[0055] Moreover, insubstantially the center of the elec-
trode opposing member 825, there is provided a circular
concave portion 822 into which the pin 816 can be in-
serted and which has substantially the same diameter
as the outer diameter of the pin 816. Thus, when the case
8 has been closed, the pin 816 is inserted into the con-
cave portion 822 of the electrode opposing member 825,
whereby the electric connecting portion 74 can be fixed
in a more reliable manner at which it has been positioned.
[0056] Although in the above described embodiment,
the pin 816 is provided on the electrode 813 side, and
the concave portion 822 is provided on the electrode op-
posing member 825 side, there is no intention to limit the
invention to this, but a concave portion may be provided
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on the electrode 813 side, and a pin may be provided on
the electrode opposing member 825 side. Alternatively,
pins may be provided on both the electrode 813 side and
the electrode opposing member 825 side, and when the
case 8 has been closed, distal ends of the two pins may
be brought into contact with each other. In this case, con-
tacting surfaces of the two pins may be horizontal, ob-
lique, or curved with respect to the pins, or a convex
surface of one of the pins and a concave surface of the
other one of the pins may be in contact with each other.
Further, a pin may be provided on one of the electrode
813 side and the electrode opposing member 825 side,
and no pin may be provided on the other one of the elec-
trode 813 side and the electrode opposing member 825
side, and when the case 8 has been closed, the pin may
be broughtinto contact with the electrode 813 or the elec-
trode opposing member 825 which is provided with no
concave portion.

[0057] AsshowninFIG. 1B, the electrode 813 and the
circuit board 811 are configured as an integral unit. Thus,
the central conductor of the signal output cable 3 and the
electrode 813 can be electrically connected to each other
via the circuit board 811.

[0058] Accordingtothe above described arrangement,
the case 8 of the on-vehicle film antenna apparatus 100
is comprised of the first case member 81 and the second
case member 82 that can be opened and closed, and
the electrode 813 that is connected, via the circuit board
811, to the central conductor of the signal output cable
3 led into the first case member 81 is formed around the
pin 816 that positions the electric connecting portion 74
of the film antenna 7. Thus, the electrode 72 of the an-
tenna element 71, which is a part of the electric connect-
ing portion 74 of the film antenna 7 positioned by the pin
816, and the electrode 813 can be electrically connected
to each other. Moreover, the electrode opposing member
825 of the second case member 82 fixes the positioned
electric connecting portion 74 when the case 8 has been
closed.

[0059] In this case, it is preferred that the electrode
opposing member 825 is comprised of an elastic member
suchasasponge as showninFIG. 1C, an elasticmember
1d is provided on an underside of the circuit board 811
as shown in FIG. 2, or an elastic member is provided
between the electrodes 813 and 72 as shown in FIG. 3.
Thus, when the electric connecting portion 74 fixes at the
position where it has been positioned, the electrodes 813
and 72 are brought into contact with each otherin a pres-
surized state via the elastic member, the electrodes 813
and 72 can be electrically connected with each other in
a more reliable manner to prevent a contact failure. It
should be noted that the elastic member should not nec-
essarily be a sponge, but rubber or the like may be used;
preferably, a conductive elastic member is usedin a case
where it is provided between the electrodes 813 and 72.
Examples of such a conductive elastic member include
conductive rubber.

[0060] In the example illustrated in FIG. 3, a surface
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of the electrode 813 may be covered with an elastic mem-
ber 1e made of conductive rubber, and an elastic member
may be provided on the electric connecting portion 74 of
the film antenna 7. This will make it possible to electrically
connect the electrodes 813 and 72 to each other in a
pressurized state via the elastic member le when the
electric connecting portion 74 has been positioned after
the case 8 had been closed.

[0061] It should be noted that the arrangement for po-
sitioning the film antenna 7 is not limited to the above
described one, but for example, as shown in FIG. 9, an
electric connecting portion 74c of the film antenna 7 may
have an outer periphery which is partially arc-shaped and
have an arc-shaped hole 7c formed a predetermined dis-
tance away from the center of the arc-shape, and the first
case member 81 may have positioning means comprised
of a cylindrical concave portion 817 that can be inserted
into the arc-shaped hole 7c, and a guide portion 1k
formed around the electrode 813, not shown.

[0062] In this case, by assembling the case 8 in a state
in which the concave portion 817 is inserted into the arc-
shaped hole 7c, and at least two points of the outer pe-
riphery of the electric connecting portion 74c of the film
antenna 7 is in contact with the guide portion 1k (including
a state in which at least two points of the outer periphery
of the electric connecting portion 74c of the film antenna
7 are close to the guide portion 1k), the film antenna 7
can be positioned while ensuring electric connection be-
tween the electrode 72c of the film antenna 7 and the
electrode 813 inside the case 8.

[0063] It should be noted that the hole 7c is not limited
to the present embodiment, and the hole 7c may have
any shape insofar as it is partially arc-shaped. Thus, for
example, the hole 7c may be a through hole 816a formed
in substantially the center of the electric connecting por-
tion 74 of the film antenna 7 as shown in FIG. 8. Similarly,
the convex portion 817 is not limited to the present em-
bodiment and may have any shape insofar as it can be
inserted into the hole 7c and has a part that comes into
contact with the above-mentioned arc-shaped portion of
the hole 7c when inserted into the hole 7c. Thus, for ex-
ample, as shown in FIG. 8, the convex portion 817 may
be changed to a semicircular convex portion 817a having
an arc-shaped portion that comes into contact with the
arc-shaped portion of the through hole 816a when insert-
ed into the through hole 816a.

It should be noted that in place of one or both of the
convex portion 817 and the guide portion 1k, one or both
of a cylindrical convex portion that can be inserted into
the arc-shaped hole 7c and a guide portion formed
around the electrode opposing member 825 may be pro-
vided in the second case member 82. Further, one or
both of a convex portion and a guide portion may be
provided in both the first case member 81 and the second
case member 82.

[0064] Moreover, as shown in FIG. 4, the electric con-
necting portion 74a of the film antenna 7 may be config-
ured to have an outer periphery that is partially arc-
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shaped, and the first case member 81 may be configured
to have positioning means comprised of guide portions
1h, 1i, 1f, and 1g formed around the electrode 813, not
shown.

[0065] In this case, the film antenna 7 is positioned by
assembling the case 8 in a state in which at least three
points of the outer periphery of the electric connecting
portion 74a of the film antenna 7 are in contact with the
guide portions 1h, 1i, 1f, and 1g.

[0066] Further, as shownin FIGS. 5 and 6, if a through
hole is formed in substantially the center of the electric
connecting portion 74 of the film antenna 7, the film an-
tenna 7 may be positioned using the pin 816 (FIG. 1A)
as well as the above-mentioned guide portions.

[0067] It should be noted that in place of the guide por-
tions 1h, 1i, 1f, and 1g, the second case member 2 may
have guide portions formed around the electrode oppos-
ing member 825. Similarly, in place of the pin 816, the
second case member 2 may have a cylindrical pin that
can be inserted into the above-mentioned through hole,
and the electrode opposing member 825 formed around
the pin may be provided on the surface of the second
case member 2 which is joined to the first case member
81.

[0068] Further, as shownin FIG. 7, the first case mem-
ber 81 may have an arc-shaped guide portion 1j formed
around the electrode 813, not shown, with the central
part of the electrode 813 at the nucleus. In this case, the
film antenna 7 can be positioned in a more reliable man-
ner by assembling the case 8 in a state in which a part
of the outer periphery of the electric connecting portion
74 of the film antenna 7 is in contact with the guide portion
1j.

[0069] In this case as well, in place of the guide mem-
ber 1j, the second case member 82 may have a guide
portion formed around the electrode opposing member
825.

[0070] Although in the present embodiment, the on-
vehicle film antenna apparatus 100 is mounted on the
vehicle by fixing the case 8 to the vehicle body or the
glass surface, a fixing method therefor is not limited. Spe-
cifically, tofix the case 8 to the glass surface or the vehicle
body, an adsorption method using an adhesive tape, an
adhesive agent, or a sucking disc, or the like is used.
Also, the case 8 may be fixed to the vehicle body using
a conductive adhesive agent, or it may be fastened to
the vehicle body by screws.

[0071] Further, to fix the case 8 to the glass surface,
there may be provided a copper foil 4 that extends from
an underside of the first case member 81 to the vehicle
body as shown in FIG. 10A and disposed between the
first case member 81 and the circuit board 811 as shown
in FIG. 10B. The copper foil 4 and the external conductor
of the signal output cable 3 are connected to each other
via the circuit board 811. Thus, a ground can be reliably
established for the signal output cable 3 by the copper
foil 4.

[0072] Further, as shown in FIG. 11, to hide an adhe-
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sive surface of the copper foil 4 from view from the side,
an adhesive label 41 may be attached to the mating sur-
face of the first case member 81 and the second case
member 82. Inthis case, ifthe adhesive label 41 is labeled
as "CAUTION", a user can be prevented from opening
the case 8 by mistake.

[0073] Moreover, as shown in FIG. 12, to prevent the
film antenna 7 from bending through a right angle, a con-
vex portion 83 may be provided on a side of the first case
member 81 and directly below the positioned film anten-
na7.

[0074] Moreover, the on-vehicle film antenna appara-
tus 100 according to the present embodiment is suitably
used as a TV antenna, more particularly, a digital TV
antenna (with frequencies 470 to 770 MHz). The on-ve-
hicle film antenna apparatus 100 according to the present
embodiment may be mounted at any location insofar as
it is on a glass of a vehicle. Thus, the on-vehicle film
antenna apparatus 100 according to the present embod-
iment may be mounted on any glass of a vehicle such
as a front glass, a rear glass, or a side glass.

[0075] Further, although in the present embodiment,
only one film antenna 7 may be detachably mounted in
the case 8, a plurality of film antennas may be detachably
mounted in the case 8. In this case, an antenna system
may be of a diversity type.

[0076] While the presentinvention has been described
with reference to exemplary embodiments, it is to be un-
derstood that the invention is not limited to the disclosed
exemplary embodiments. The scope of the following
claims is to be accorded the broadest interpretation so
as to encompass all modifications, equivalent structures
and functions.

[0077] This application claims the benefit of Japanese
Application No. 2006-249528, all filed September 14,
2006, which is hereby incorporated by reference herein
in its entirety.

Claims
1.  An on-vehicle film antenna apparatus comprising:

a case that electrically connects an electric con-
necting portion of a film antenna to be mounted
on a glass of a vehicle and a signal output cable
to each other,

wherein said case comprises a first case member,
a second case member, and a case joining unit that
joins said first case member and said second case
member in opposed relation to each other when said
case is assembled,

said first case member comprises an electrode for
electric connection to the electric connecting portion
of the film antenna, and a cable connecting portion
for electric connection to said electrode and for elec-
tric connection to the signal output cable,
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said second case member comprises an electrode
opposing member at a location opposed to said elec-
trode when said case is assembled, and

said first case member and/or said second case
member comprise a positioning unit that rotatably
positions the electric connecting portion of the film
antenna on said electrode.

An on-vehicle film antenna apparatus according to
claim 1, wherein the electric connecting portion of
the film antenna is disposed between said electrode
and said electrode opposing member when said
case is assembled.

An on-vehicle film antenna apparatus according to
claim 1, wherein said electrode opposing member
comprises an elastic member.

An on-vehicle film antenna apparatus according to
claim 1, further comprising an elastic member dis-
posed between said electrode and said first case
member.

An on-vehicle film antenna apparatus according to
claim 1, wherein said electrode comprises a conduc-
tive elastic member on a surface that is electrically
connected to the electric connecting portion of the
film antenna.

An on-vehicle film antenna apparatus according to
claim 1, wherein said case joining unit is implement-
ed by at least one of the following: a hinge, a latch,
a clipping structure, a screwing structure, adhesion,
welding, and adhesive taping.

An on-vehicle film antenna apparatus according to
claim 1, wherein a circular through hole is formed in
substantially a central part of the electric connecting
portion of the film antenna, and said positioning unit
comprises a projection provided above said elec-
trode and/or said electrode opposing member and
comprising a circular outer periphery having sub-
stantially the same size as a size of the through hole,
said projection being inserted into the through hole
when said case is assembled.

An on-vehicle film antenna apparatus according to
claim 7, wherein said projection is formed on one of
said electrode and said electrode opposing member,
and

said positioning unit comprises a circular concave
portion formed in substantially a central part of the
other one of said electrode and said electrode op-
posing member and having substantially the same
diameter as an outer diameter of said projection, said
projection being inserted into said concave portion
when said case is assembled.
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An on-vehicle film antenna apparatus according to
claim 1, wherein an arc shape is formed at a part of
an outer periphery of the electric connecting portion
of the film antenna, and a through hole having, as a
part of a boundary, an arc with a predetermined ra-
dius formed with a center point of the arc shape at
the nucleus is formed in the electric connecting por-
tion of the film antenna, and

said positioning unit comprises a projection.that is
inserted into the through hole and comes into contact
with the arc as the part of the boundary when said
caseis assembled, and a guide portion that is formed
around of said electrode and/or said electrode op-
posing member of said case and, at least at two
points, comes into contact with the part of the outer
periphery of the electric connecting portion of the film
antenna at which the arc shape is formed, when said
case is assembled.

An on-vehicle film antenna apparatus according to
claim 1, wherein an arc shape is formed at a part of
an outer periphery of the electric connecting portion
of the film antenna, and

said positioning unit comprises a guide portion that
is formed around of said electrode and/or said elec-
trode opposing member and, at least at three points,
comes into contact with the part of the outer periph-
ery of the electric connecting portion of the film an-
tenna at which the arc shape is formed, when said
case is assembled.

An on-vehicle film antenna apparatus according to
claim 9, wherein an arc shape coming into contact
with the part of the outer periphery of the electric
connecting portion of the film antenna at which the
arc shape is formed at a part of an outer periphery
of said guide portion.
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