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Description
TECHNICAL FIELD

[0001] The presentinventionrelatestoaglassantenna
which is provided on a glass plate. The presentinvention
also relates to a vehicular windrow glass on which a glass
antenna is provided.

RELATED ART

[0002] As related art, there are known glass antennas
which can receive digital audio broadcasting (DAB) (for
example, JP-A-H10-327009, JP-A-2000-307321, US-B-
6924771, EP-A-1732160).

[0003] DAB includes two different frequency bands
such as a band lll of 174 to 240 MHz and an L band of
1452 to 1492 MHz.

[0004] However, in the case of a dual band in which a
frequency band includes two frequency bands like the
DAB, since the bands are not close to each other, it is
difficult to design and fabricate a glass antenna having
a sufficient reception performance which can deal with
both the frequency bands.

[0005] WO 00/70708 A1 discloses a vehicle glass an-
tenna which can receive AM and FM waves with high
sensitivity without a choke coil. The glass antenna in-
cludes an AM antenna provided so as not to be capaci-
tively coupled with a defogging heater unit also installed
on a vehicle window glass. An FM antenna in the form
of a single horizontal antenna conductor element is dis-
posed onthe window glass between the defogging heater
unit and the AM antenna. The glass antenna device fur-
ther includes an AM amplifier for amplifying a signal re-
ceived via the AM antenna and an FM amplifier for am-
plifying a signal received via the FM antenna.

[0006] JP2005210151 discloses a wide band glass an-
tenna of the dipole type.

SUMMARY

[0007] Itis an object of the presentinvention to provide
a glass plate provided with a glass antenna having re-
ception characteristics which can deal with a dual band
like the DAB and a vehicular windrow glass which in-
cludes the glass antenna.

[0008] According to the invention there is provided a
glass plate provided with a glass antenna to be provided
onor in the glass plate, said glass antenna being a dipole
type and comprising: when looking at a surface of the
glass plate while facing the same,

[0009] an upper feeding portion and a lower feeding
portion which are aligned in a vertical direction; and
[0010] an antenna conductor having a first antenna
conductor, a second antenna conductor and a third an-
tenna conductor,

wherein the first antenna conductor includes a first L-
shaped element which is formed into an L-shape geom-
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etry by a first element which extends from the upper feed-
ing portion as a starting point and a second element which
extends from the first element as a starting point and in
which one of the first element and the second element
extends upwards while the other extends rightwards,
wherein the second antenna conductor includes a sec-
ond L-shaped element which is formed into an L-shaped
geometry by a third element which extends rightwards
from the lower feeding portion as a starting point and a
fourth element which extends downwards from the third
element as a starting point, and

wherein the third antenna conductor includes a fifth ele-
ment which extends upwards from the upper feeding por-
tion as a starting point,

wherein the glass antenna is configured to receive a pre-
determined first broadcast frequency band and a prede-
termined second broadcast band which is higher than
the first broadcast band, and

wherein said glass plate provided with a glass antenna
is characterized in that:

there is a space is provided between the upper feed-
ing point and the lower feeding point;

the first broadcast frequency band to be received is
present in a range from 174 to 240 MHz, and the
second broadcast frequency band to be received
which is higher than the first broadcast frequency
band is present in a range from 1452 to 1492 MHz;
and

alength of a conductorline which connects the short-
est between a terminating end of an extension of the
fifth element and an end of the upper feeding portion
is 0,1 7x92 or longer and 0.27x92 or shorter, wherein
a wavelength in the air at a central frequency of the
second broadcast frequency band is referred to as
Lo @ glass shortening coefficient of wavelength is
referred to as k; and Agy = Agy'ko.

[0011] A vehicular window glass, according to the in-
vention, comprises the above-mentioned glass plate pro-
vided with a glass antenna.

[0012] According to the invention, it is possible to ob-
tain reception characteristics which can deal with a dual
band like the DAB.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

Fig. 1is a plan view of a vehicular glass antenna 100.
Fig. 2is a plan view of a vehicular glass antenna 200.
Fig. 3is a plan view of a vehicular glass antenna 300.
Fig.4isaplan view ofa vehicularglass antenna REF.
Fig. 5 is a graph showing actually measured data of
antenna gains when a conductor length L4 is
changed.

Fig. 6 is a graph showing actually measured data of
antenna gains when a conductor length L13 is
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changed.

Fig. 7 is a graph showing actually measured data of
antenna gains when a conductor length L1a is
changed.

Fig. 8 is a graph showing actually measured data of
antenna gains when a conductor length L2b is
changed.

Fig. 9 is a graph showing actually data of antenna
gains when a conductor length L7 is changed.

Fig. 10 is a graph showing actually data of antenna
gains when a conductor length (L5 + E) is changed.
Fig. 11 is a graph showing actually measured data
of antenna gains when a conductor length (L6 + E)
is changed.

DETAILED DESCRIPTION

[0014] Hereinafter, referring to the drawings, a mode
for carrying out the invention will be described. In the
drawings illustrating the mode, where there is no specific
description regarding directions, directions on the draw-
ings are to be referred to. In addition, directions referred
to as being parallel or at right angles permit such devia-
tions therefrom that do not damage the advantage of the
invention. Plan views of vehicular glass antennas are
views of those which result when a viewerlooks ata glass
plate while facing the same. With a glass plate according
to the invention applied to a vehicular window glass, the
plan views each show a window glass as being seen from
an inside of a passenger compartment of a vehicle in
such a state that the window glass is fitted on the vehicle.
However, the plan views may be referred to as those
showing the window glass as being seen from an outside
of the vehicle. For example, when the window glass is
used as a side window which is mounted in a lateral side
portion of the vehicle, a left-right direction on the drawings
corresponds to a front-rear or longitudinal direction of the
vehicle. The invention may be applied not only to the side
window but also to a rear window which is mounted at
the rear of the vehicle, a windshield which is mounted at
the front of the vehicle, and glass plates other than ve-
hicular glass plates (for example, window glass for build-
ings and window glass for marine vessels and so on).
[0015] Fig. 1isaplanview of a vehicular glass antenna
100 which is a first embodiment of the invention. Fig. 2
is a plan view of a vehicular glass antenna 200 which is
a second embodiment of the invention. The glass anten-
nas 100, 200 are antennas which are provided on or in
a window glass 23 which is a side window of a vehicle.
Figs. 1, 2 show views as seen from an inside of the ve-
hicle, and a left-hand side of each drawing corresponds
to a rear side of the vehicle. A vertical direction in each
drawing corresponds to a vertical direction of the vehicle,
and a lower side of each drawing corresponds to road
surface side.

[0016] The glass antennas 100, 200 are a dipole-type
antenna provided on the window glass 23 in a planar
fashion and include antenna conductors and an upper
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feeding portion 16 and a lower feeding portion 17 which
are aligned in a vertical direction along a side edge of
the window glass 23 with a space provided therebe-
tween. The upper feeding portion 16 and the lower feed-
ing portion 17 constitute a pair of feeding points for the
antenna conductors. The glass antennas 100, 200 have
at least a first antenna conductor, a second antenna con-
ductor and a third antenna conductor as an antenna con-
ductor pattern.

[0017] The first antenna conductor includes a first L-
shaped element which is formed into an L-shaped ge-
ometry by a first element which extends from the upper
feeding portion 16 as a starting point and a second ele-
ment which extends from the first element as a starting
point. For example, to form the L-shaped element, the
second element extends in the direction which is at right
angles or at substantially right angles to the direction in
which the first element extends. In addition, one of the
first element and the second element extends upwards
and the other extends rightwards.

[0018] InFig. 1, anelement 1a which extends upwards
in a straight line from the upper feeding portion 16 as a
starting point is depicted as the first element, and an el-
ement 2a which extends rightwards in a straight line from
a terminating end portion a of the upper extension of the
element 1a as a starting point is depicted as the second
element. The element 2a extends to a terminating end b
of the extension of the first antenna conductor. On the
other hand, in Fig. 2, an element 1b which extends right-
wards in a straight line from the upper feeding portion 16
as a starting point is depicted as the first element, and
an element 2b which extends upwards in a straight line
from a terminating end g of the rightward extension of
the element 1b as a starting point is depicted as the sec-
ond element. The element 2b extends to a terminating
end h of the extension of the first antenna conductor.
[0019] The second antenna conductor includes a sec-
ond L-shaped element which is formed into an L-shaped
geometry by a third element which extends rightwards
from the lower feeding portion 17 as a starting point and
afourth element which extends downwards from the third
element as a starting point. For example, to form the L-
shaped element, the fourth element extends in the direc-
tion which is atright angles or at substantially right angles
to the direction in which the third element extends.
[0020] InFigs. 1, 2, an element 3 which extends right-
wards in a straight line from the lower feeding portion 17
as a starting point is depicted as the third element, and
an element 4 which extends downwards in a straight line
from a terminating end portion c of the rightward exten-
sion of the third element 3 as a staring point is depicted
as the fourth element. The element 4 extends to a termi-
nating end d of the extension of the second antenna con-
ductor.

[0021] The third antenna conductor includes a fifth el-
ement which extends upwards from the upper feeding
portion 16 as a starting point. In Figs. 1, 2, an element 5
which extends upwards in a straight line from the upper
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feeding portion 16 as a starting point is depicted as a fifth
element. The fifth element 5 extends to a terminating end
e of the third antenna conductor. In particular, in the case
of Fig. 1, the element 5 extends along a left-hand side
edge of the window glass 23 on a left-hand side area of
the element 1a with a space provided therebetween.
[0022] The glass antennas 100, 200 may have, as an
antenna conductor pattern, a fourth antenna conductor
which includes a sixth element which extends down-
wards from the lower feeding portion 17 as a starting
point. In Figs. 1, 2, an element 6 which extends down-
wards in a straight line from the lower feeding portion 17
as a starting point is depicted as the sixth element. The
sixth element extends to a terminating end f of the fourth
antenna conductor.

[0023] In this way, according to the glass antennas
formed as depictedin Figs. 1, 2, the upper feeding portion
16 is electrically connected to a signal line of an external
signal processing system (for example, an on-board am-
plifier) via a predetermined first conductive member,
while the lower feeding portion 17 is electrically connect-
ed to an external grounding line (for example, a grounding
of the signal processing system) via a predetermined
second conductive member, whereby reception charac-
teristics can be obtained which can deal with a dual band
such as the DAB. In particular, by one or two or more of
the elements which extend upwards or downwards such
as the element 1a, the element 2b, the element 4, the
element 5 and the element 6 being provided on or in the
window glass 23 so as to be vertical to the earth’s surface
(in particular, a horizontal plane), a radio wave such as
a vertically-polarized wave of a dual band such as the
DAB can be received with a better sensitivity. A mounting
angle of the window glass 23 on the vehicle is preferably
in the range from 30 to 90° and more preferably in the
range of 60 to 90° with respect to the earth’s surface.
[0024] As the first and second conductive members,
for example, feeding wires such as an AV wire and a
coaxial cable are used. When a coaxial cable is used, an
internal conductor of the coaxial cable may be electrically
connected the upper feeding portion 16, while an external
conductor of the coaxial cable may be electrically con-
nected to the lower feeding portion 17. In addition, a con-
figuration may be adopted in which a connector for elec-
trically connecting a conductive member connected to
the signal processing systemto each of the upper feeding
portion 16 and the lower feeding portion 17 is mounted
in each of the upper feeding portion 16 and the lower
feeding portion 17. The attachment of the internal con-
ductor and external conductor of the coaxial cable to the
upper feeding portion 16 and the lower feeding portion
17, respectively, is facilitated by the connectors. Further,
a configuration may also be adopted in which a projecting
conductive member is placed on each of the upper feed-
ing portion 16 and the lower feeding portion 17 so that
the projecting conductive members are brought into con-
tact with or are fitted in a flange of a vehicle body on
which the window glass 23 is mounted.
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[0025] According to the glass antennas formed as de-
picted in Figs. 1, 2, even in the event that a tuning is
implemented with respect to the length of the firstantenna
conductor and/or the second antenna conductor so as
to receive the low-frequency radio wave of the dual band
while satisfying a predetermined requirement standard,
the reception characteristics of the high-frequency radio
wave of the dual band can be kept least affected by the
tuning. Similarly, even in the event that a tuning is imple-
mented with respect to the length of the third antenna
conductor and/or the fourth antenna conductor so as to
receive the high-frequency radio wave of the dual band,
the reception characteristics of the low-frequency radio
wave of the dual band can be kept least affected by the
tuning. Namely, the tunings are facilitated.

[0026] As is shown in Fig. 3, the second antenna con-
ductor may include a seventh element which extends left-
wards from the fourth element as a starting point. In Fig.
3, an element 7 which extends leftwards in a straight line
from a terminating end portion i of the downward exten-
sion of the element 4 as a starting point is depicted as
the seventh element. The element 7 extends to a termi-
nating end j of the second antenna conductor.

[0027] The "terminating end portion" may be a termi-
nating point of the elements or lie in proximity to the ter-
minating point or in a conductor portion just before the
terminating point. The connecting portion where the el-
ements are connected may have a curvature.

[0028] The antennaconductors, the upper feeding por-
tion 16 and the lower feeding portion 17 are formed by
printing and firing a paste containing a conductive metal
such as a silver paste on a vehicle-interior side surface
of the window glass, for example. However, the forming
method is not limited thereto. For example, a linear or
foil-like material made of a conductive substance such
as copper may be formed on an internal side surface or
an external side surface of a window glass or may be
affixed to the window glass with an adhesive. Alterna-
tively, such a linear or foil-like material may be provided
in an interior of the window glass itself.

[0029] Shapes of the upper feeding portion 16 and the
lower feeding portion 17 and a space between the upper
feeding portion 16 and the lower feeding portion 17 may
be determined in accordance with the shapes of the
mounting surfaces of the conductive members and the
space between the mounting surfaces, respectively. For
example, in consideration of mounting, a quadrangular
shape such as a square, substantially square, rectangu-
lar or substantially rectangular shape or a polygonal
shape is preferred. Alternatively, a circular shape such
as a circle, substantially circle, oval or substantially oval
shape may be adopted. An area of the upper feeding
portion 16 and an area of the lower feeding portion 17
may be the same or different from each other.

[0030] A glass antenna may be adopted which is pro-
duced by providing a conductor layer including antenna
conductors in an interior or on a surface of a synthetic
resin film and applying the synthetic resin film with the
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conductor layer on an internal side surface or an external
side surface of a window glass plate. Further, a glass
antenna may be adopted which is produced by forming
a flexible circuit board on which antenna conductors are
formed on an internal side surface or an external side
surface of the window glass.

[0031] A concealing film is formed on a surface of the
window glass 23, and the feeding portions and part or
the whole of the antenna conductors may be provided
on the concealing film. Ceramics such as a black ceramic
film are raised as the concealing film. By this means,
when the window glass is seen from an outside of the
vehicle, the part of the antenna conductors provided on
the concealing film is made invisible from the outside of
the vehicle by the concealing film, whereby the window
glassis superiorin design. In the drawings, by the feeding
portions and part of the antenna conductors being formed
on the concealing film (between edges 33a to 33d of the
concealing film and edges of the window glass 23), only
fine straight line portions of the conductors become vis-
ible in view from vehicle-interior side, which is preferable
from the viewpoint of design.

[0032] In this invention, as broadcast frequency bands
to be received, there are a predetermined first broadcast
frequency band and a predetermined second broadcast
frequency band which is higher than the first broadcast
frequency band. When a wavelength in the air at a central
frequency of the first broadcast frequency band is re-
ferred to as A, a glass shortening coefficient of wave-
length is referred to as k4 (where k; = 0.54) and Ay =
Ao1°Kq, inthe case of the glass antenna 100 shown in Fig.
1, in the event that a conductor length L1a of the element
1a which corresponds to the first element which is a ver-
tical component of the first antenna conductor is prefer-
ably (1/24) Ag1 OF longer, or more preferably (1/12) Ag1
or longer, within a range where the element 1a stays
within the window glass 23, a preferred result can be
obtained in increasing the antenna gain in the first broad-
cast frequency band.

[0033] Here, when the band Il (174 to 240 MHz) is set
as the first broadcast frequency band, a center frequency
thereof is 207 MHz. Consequently, when the antenna
gain of the band Il is attempted to be increased, in case
the speed of a radio wave is referred to as 3.0 x 108m/s,
itis good to adjustthe conductorlength L1a of the element
1ais adjusted preferably to be 35 mm or longer, or more
preferably to be 66 mm or longer.

[0034] In the case of the glass antenna 200 shown in
Fig. 2, in the event that a conductor length L2b of the
element 2b which corresponds to the second element
which is a vertical component of the first antenna con-
ductor is preferably (1/12) 144 or longer, more preferably
(1/8) Agq OF longer, or further preferably (1/6) Agq OF long-
er, within a range where the element 2b stays within the
window glass 23, a preferred result can be obtained in
increasing the antenna gain in the first broadcast fre-
quency band. Consequently, when the antenna gain of
the band Il is attempted to be increased, it is good to
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adjust the conductor length L2b of the element 2b is ad-
justed preferably to be 66 mm or longer, more preferably
to be 97 mm or longer, or further preferably to be 130
mm or longer.

[0035] In the event that an overall length of the first
antenna conductor, that is, a sum of the conductor
lengths of the element 1a and the element 2a or the con-
ductor lengths of the element 1b and the element 2b is
preferably 0.15 144 or longer and 0.3 A4 or shorter, or
more preferably 0.2 144 or longer and 0.27 Ay or shorter,
a preferred result can be obtained in increasing the an-
tenna gain in the first broadcast frequency band. Conse-
quently, when the antenna gain of the band lll is attempt-
ed to be increased, it is good to adjust the overall length
of the first antenna conductor is adjusted preferably to
be 120 mm or longer and 240 mm or shorter, or more
preferably to be 160 mm orlonger and 210 mm or shorter.
[0036] In the event that a conductor length L4 of the
element 4 which corresponds to the fourth element which
is a vertical component of the second antenna conductor
is preferably (1/5) A4 or longer, or more preferably (1/4)
g1 or longer, within a range where the element 4 stays
within the window glass 23, a preferred result can be
obtained in increasing the antenna gain in the first broad-
cast frequency band. Consequently, when the antenna
gain of the band Ill is attempted to be increased, it is good
to adjust the conductor length L4 of the element 4 is ad-
justed preferably to be 150 mm or longer, or more pref-
erably to be 200 mm or longer.

[0037] Inthe eventthat an overall length of the second
antenna conductor, that is, a sum of the conductor
lengths of the element 3 and the element 4 is preferably
0.3 Agq or longer and 0.64 144 or shorter, or more pref-
erably 0.35 L4¢ or longer and or 0.52 Agyq or shorter, a
preferred result can be obtained in increasing the anten-
na gain in the first broadcast frequency band within the
range where the element 3 and the element 4 stay within
the window glass 23. Consequently, when the antenna
gain of the band lll is attempted to be increased, itis good
to adjust the overall length of the second antenna con-
ductor is adjusted preferably to be 240 mm or longer and
500 mm or shorter, or more preferably to be 280 mm or
longer and 400 mm or shorter.

[0038] In this invention, when a wavelength in the air
at a central frequency of the second broadcast frequency
band which is higher than the first broadcast frequency
band is referred to as Ly, a glass shortening coefficient
of wavelength is referred to as k, (where k, = 0.74) and
Lg2 = hgo'ky, in the event that a length (L5 + E) of a con-
ductor line which connects shortest between the termi-
nating end e of the extension of the element 5 and an
end of the upper feeding portion 16 is preferably 0.17 A2
orlongerand 0.27 AgpOr shorter, or more preferably 0.19
g2 Or longer and 0.26 Ay, or shorter, a preferred result
can be obtained in increasing the antenna gain in the
second broadcast frequency band. In the case of Figs.
1 to 3, the end of the upper feeding portion 16 corre-
sponds to a lower end of the upper feeding portion 16
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which is the end facing the lower feeding portion 17. In
addition, "E" of (L5 + E) corresponds to a length of a side
of the square upper feeding portion 16.

[0039] Here, when the L band (1452 to 1492 MHz) is
set as the second broadcast frequency band, a center
frequency thereofis 1472 MHz. Consequently, when the
antenna gain of the L band is attempted to be increased,
in case the speed of a radio wave is referred to as 3.0 x
108m/s, it is good to adjust the length (L5 + E) of the
conductor line is adjusted preferably to be 26 mm or long-
erand 40 mm or shorter, or more preferably to be 30 mm
or longer and 38 mm or shorter.

[0040] Inthe eventthatalength (L6 + E) of a conductor
line which connects shortestbetween the terminating end
f of the extension of the element 6 and an end of the
lower feeding portion 17 is preferably 0.07 A, or longer
and 0.2 1y, or shorter, or more preferably 0.13 2y, or
longer and 0.19 xgz or shorter, a preferred result can be
obtained in increasing the antenna gain in the second
broadcast frequency band. In the case of Figs. 1 to 3,
the end of the lower feeding portion 17 corresponds to
an upper end of the lower feeding portion 17 which is the
end facing the upper feeding portion 16. In addition, "E"
of (L6 + E) corresponds to a length of a side of the square
lower feeding portion 17. Consequently, when the anten-
na gain of the L band is attempted to be increased, it is
good to adjust the length (L6 + E) of the conductor line
is adjusted preferably to be 12 mm or longer and 30 mm
or shorter, or more preferably to be 20 mm or longer and
28 mm or shorter.

[Examples]

[0041] Examples are described in which the glass an-
tennas according to the invention are applied to a vehic-
ular window glass. Actually measured results of antenna
gains of automotive glass antennas which are fabricated
by mounting the glass antennas formed as shown in Figs.
1to4 on aside window of an actual vehicle are described.
[0042] Antenna gains are actually measured in such a
state that the automotive window glass plates formed
with the glass antenna are assembled into a window
frame of an automobile on a turntable while beinginclined
at about 75° relative to the horizontal plane. Connectors
are attached to the feeding portions and are connected
to a network analyzer via feeder wires. The turntable ro-
tates so that radio waves are applied onto the window
glass in every direction from the horizontal direction.

[0043] The measurement of antenna gains is per-
formed by setting a vehicle center of the automobile, as-
sembled with the glass plate on which the glass antenna
is formed, at the center of the turntable and rotating the
automobile through 360°. Antenna gains are measured
every 3 MHz within the frequency range of the band I
and every 1.7 MHz within the frequency range of the L
band at every time the turntable rotates through 3°. An-
tenna gains are measured with an elevation angle be-
tween a transmitting position of radio waves and the an-
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tenna conductors being in a substantially horizontal di-
rection (when a plane parallel to the ground is referred
to as elevation angle = 0° and a zenith direction is referred
to as elevation angle = 90°, in the direction where the
elevation angle = 0°). Antenna gains are standardized
based on a half-wavelength dipole antenna so that the
gain of the half-wavelength dipole antenna is 0dB.

[Example 1]

[0044] Fig.4isaplanview of a vehicular glass antenna
REF which is compared with the vehicular glass antenna
100 (refer to Fig. 1) which is the embodiment of the in-
vention. Like the vehicular glass antenna which is the
embodiment of the invention, the vehicular glass antenna
REF is also a dipole-type glass antenna.

[0045] A form of a second antenna conductor of the
glass antenna REF differs from that of the glass antenna
100. Namely, the second antenna conductor of the glass
antenna REF includes an L-shaped element which is
formed into an L-shaped geometry by an element 13
which extends downwards from a lower feeding portion
17 as a starting point and an element 14 which extends
rightwards from the element 13 as a starting point.
[0046] Fig. 5 is a graph showing actually measured
data of antenna gains of an automotive high-frequency
glass antenna fabricated by mounting the glass antenna
100 formed as is shown in Fig. 1 on a side window of an
actual vehicle when a conductor length L4 of the element
4 is changed while a sum of a conductor length L3 of the
element 3 and the conductor length L4 keeps constant
at 300 mm. Fig. 6 is a graph showing actually measured
data of antenna gains of an automotive high-frequency
glass antenna fabricated by mounting the glass antenna
REF formed as is shown in Fig. 4 on a side window of
an actual vehicle when a conductor length L13 is changed
while a sum of the conductor length L13 of the element
13 and a conductor length L14 of the element 14 keeps
constant at 300 mm. Vertical axes of Figs. 5, 6 represent
mean values of antenna gains measured every 3 MHz
in the band Il (170 to 240 MHz).

[0047] When the antenna gains shownin Figs. 5, 6 are
actually measured, dimensions of the respective portions
of the glass antennas are as follows. The unit is mm.
L1a: 37

L2a: 160

L5: 24

L6: 14,

where "L*" (* represents a reference numeral) denotes
a conductor length of the element *. A conductor width
of each element is 0.8 mm. The upper feeding portion 16
and the lower feeding portion 17 are both square with 10
mm sides. A space between the upper feeding portion
16 and the lower feeding portion 17 is 20 mm.

[0048] As is shown in Figs. 5, 6, the antenna gain in
the band Il is increased by means of the glass antenna
100 having the element 3 which extends rightwards from
the lower feeding portion 17 as the starting point, com-
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pared with the glass antenna REF having the element
which extends downwards from the lower feeding portion
17 as the starting point. As is shown in Fig. 5, as the
conductor length L4 of the element 4 which is the vertical
component of the second antenna conductor is length-
ened, the antenna gain in the band Ill can be increased.
For example, in the event that the conductor length L4
of the element 4 is 150 mm or longer, the antenna gain
in the band Ill can be increased.

[Example 2]

[0049] Fig. 7 is a graph showing actually measured
data of antenna gains of an automotive high-frequency
glass antenna fabricated by mounting the glass antenna
100 formed as is shown in Fig. 1 on a side window of an
actual vehicle when a conductor length L1a of the ele-
ment 1a is changed while a sum of the conductor length
L1a and a conductor length L2a of the element 2 keeps
constant at 197 mm. Fig. 8 is a graph showing actually
measured data of antenna gains of an automotive high-
frequency glass antenna fabricated by mounting the
glass antenna 200 formed as is shown in Fig. 2 on a side
window of an actual vehicle when a conductor length L2b
of the element 2b is changed while a sum of a conductor
length L1b of the element 1b and the conductor length
L2b keeps constant at 197 mm. Vertical axes of Figs. 7,
8 represent mean values of antenna gains measured
every 3 MHz in the band Ill (170 to 240 MHz).

[0050] When the antenna gains shown in Figs. 7, 8 are
actually measured, dimensions of the respective portions
of the glass antennas are as follows. The unit is mm.
L3: 80

L4: 220

L5: 24

L6: 14.

Other dimensions are similar to those of Example 1.
[0051] As is shown in Figs. 7, 8, the antenna gain in
the band Il can be increased as the conductor length of
the element 1a or 2b which extends in the vertical direc-
tion of the first antenna conductor is lengthened. For ex-
ample, as is shown in Fig. 7, in the case of the glass
antenna 100 formed as is shown in Fig. 1, in the event
that the conductor length L1a of the element 1a which is
the vertical component of the first antenna conductor is
35 mm or longer, the antenna gain in the band Ill can be
increased. Also, as is shown in Fig. 8, in the case of the
glass antenna 200 formed as is shown in Fig. 2, in the
event that the conductor length L2b of the element 2b
which is the vertical component of the first antenna con-
ductor is 66 mm or longer, or further 97 mm or longer,
the antenna gain in the band lll can be increased.

[Example 3]
[0052] Fig. 9 is a graph showing actually measured

data of antenna gains of an automotive high-frequency
glass antenna fabricated by mounting a glass antenna
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300 formed as is shown in Fig. 3 on a side window of an
actual vehicle when a conductor length L7 of an element
7 is changed while a sum of a conductor length L4 of an
element 4 and the conductor length L7 keeps constant
at 220 mm. A vertical axis of Fig. 9 represents mean
values of antenna gains measured every 3 MHz in the
band Il (170 to 240 MHz).

[0053] When the antenna gains shown in Fig. 9 are
actually measured, dimensions of the respective portions
of the glass antenna are as follows. The unit is mm.
L1a: 37

L2a 160

L3: 80.

Other dimensions are similar to those of Example 1.
[0054] As is shown in Fig. 9, as the conductor length
L4 of the element 4 which extends in a vertical direction
of a second conductor is lengthened (that is, as the con-
ductor length L7 of the element 7 which extends in a
horizontal direction of the second antenna conductor is
shortened), the antenna gain in the band Il can be in-
creased.

[Example 4]

[0055] Fig. 10 is a graph showing actually measured
data of antenna gains of an automotive high-frequency
glass antenna fabricated by mounting only the element
5 and the feeding portions 16, 17 of the glass antenna
100 formed as is shown in Fig. 1 on a side window of an
actual vehicle when a sum (L5 + E) of a conductor length
L5 of the element 5 and a length E of the side of the upper
feeding portion 16 is changed by changing the conductor
length L5. A vertical axis of Fig. 10 represents mean val-
ues of antenna gains measured every 1.7 MHz in the L
band (1452 to 1492 MHz).

[0056] A conductor width of the element 5 when an-
tenna gains in Fig. 10 are actually measured is 0.8 mm.
The upper feeding portion 16 and the lower feeding por-
tion 17 are both square with 10 mm sides. A space be-
tween the upper feeding portion 16 and the lower feeding
portion 17 is 20 mm.

[0057] As is shown in Fig. 10, in the event that the
conductor length (L5 + E) is 26 mm or longer and 40 mm
or shorter, the antenna gain in the L band can be in-
creased.

[Example 5]

[0058] Fig. 11 is a graph showing actually measured
data of antenna gains of an automotive high-frequency
glass antenna fabricated by mounting only the elements
5, 6 and the feeding portions 16, 17 of the glass antenna
100 formed as is shown in Fig. 1 on a side window of an
actual vehicle when a sum (L6 + E) of a conductor length
L6 of the element 6 and a length E of the side of the lower
feeding portion 17 is changed by changing the conductor
length L6. A vertical axis of Fig. 11 represents mean val-
ues of antenna gains measured every 1.7 MHz in the L
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band (1452 to 1492 MHz).

[0059] Conductor widths of the elements 5, 6 when an-
tenna gains in Fig. 11 are actually measured are 0.8 mm.
The upper feeding portion 16 and the lower feeding por-
tion 17 are both square with 10 mm sides. A space be-
tween the upper feeding portion 16 and the lower feeding
portion 17 is 20 mm.

[0060] As is shown in Fig. 11, in the event that the
conductor length (L6 + E) is 12 mm or longer and 30 mm
or shorter, the antenna gain in the L band can be in-
creased.

[Example 6]

[0061] A mean value of the antenna gains which are
actually measured every 3 MHz in the whole band of the
band Ill and a mean value of the antenna gains which
are actually measured every 1.7 MHz in the whole band
of the L band on the automotive high-frequency glass
antenna fabricated by mounting the glass antenna 100
formed as is shown in Fig. 1 on the side window of the
actual vehicle were calculated.

[0062] When the antenna gains of Example 6 are ac-
tually measured, dimensions of the respective portions
of the glass antenna 100 are as follows. The unit is mm.
L1a:37

L2a 160

L3: 80

L4: 220

L5: 24

L6: 14.

Other dimensions are similar to those of Example 1.
[0063] Asaresult, the mean value ofthe antenna gains
in the whole band of the band Il is -3.3dBd, and the mean
value of the antenna gains in the whole band of the L
band is -6.6dBd.

Claims

1. A glass plate provided with a glass antenna (100;
200; 300) on or in the glass plate, said glass antenna
(100; 200; 300) being a dipole type and comprising:

when looking at a surface of the glass plate while
facing the same,

an upper feeding point (16) and a lower
feeding point (17) which are alignedina ver-
tical direction; and

an antenna conductor having afirstantenna
conductor, a second antenna conductor
and a third antenna conductor,

wherein the first antenna conductor in-
cludes a first L-shaped element which is
formed into an L-shape geometry by a first
element (1a; 1b) which extends from the up-
per feeding point (16) as a starting point and
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a second element (2a; 2b) which extends
from a terminating end portion (a; g) of the
firstelement (1a; 1b) as a starting point and
in which one of the firstelement (1a; 1b) and
the second element (2a; 2b) extends up-
wards while the other extends rightwards,

wherein the second antenna conductor in-
cludes a second L-shaped element which
is formed into an L-shaped geometry by a
third element (3) which extends rightwards
from the lower feeding point (17) as a start-
ing point and a fourth element (4) which ex-
tends downwards from a terminating end
portion (c) of the third element (3) as a start-
ing point.

wherein the third antenna conductor in-
cludes afifth element (5) which extends up-
wards from the upper feeding point (16) as
a starting point,

wherein the glass antenna (100; 200; 300)
is configured to receive a predetermined
first broadcast frequency band and a pre-
determined second broadcast band which
is higher than the first broadcast band, and

wherein :

thereis aspace provided between the upper
feeding point (16) and the lower feeding
point (17);

the first broadcast frequency band to be re-
ceived is presentin arange from 174 to 240
MHz, and the second broadcast frequency
band to be received which is higher than the
first broadcast frequency band is present in
a range from 1452 to 1492 MHz; and

a length from the terminating end (e) of the
fifth element (5) and an end of the upper
feeding point (16) is 0.17 24, or longer and
0.27/192 or shorter, wherein a wavelength in
the air at a central frequency of the second
broadcast frequency band is referred to as
g2, @ glass shortening coefficient of wave-
length is referred to as k; and A4, = Ag ko.

A glass plate provided with a glass antenna (100;
300) as set forth in Claim 1, wherein
the first element (1) extends upwards from the upper
feeding point (16) as a starting point.

A glass plate provided with a glass antenna (100;
300) as set forth in Claim 2, wherein

a wavelength in the air at a central frequency of the
first broadcast frequency band is referred to as Ay,
and a glass shortening coefficient of wavelength is
referred to as ky, ky = 0.54, and 141 = 9¢ * k¢, and
wherein

aconductor length of the first element (1) is (1/24) A
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or longer.

A glass plate provided with a glass antenna (100;
300) as set forth in Claim 2, wherein a conductor
length of the first element (1) is 35 mm or longer.

A glass plate provided with a glass antenna (100;
200; 300) as set forth in any of Claims 1 to 4, wherein
a wavelength in the air at a central frequency of the
first broadcast frequency band is referred to as Ay,
and a glass shortening coefficient of wavelength is
referred to as ky, ky = 0.54, and 454 = Ap4'ky, and
wherein

a conductor length of the fourth element (4) is
(1/5)A44 or longer.

A glass plate provided with a glass antenna (100;
200; 300) as set forth in any of Claims 1 to 4, wherein
the conductor length of the fourth element (4) is 150
mm or longer.

A glass plate provided with a glass antenna (100;
200; 300) as set forth in any of Claims 1 to 6, wherein
the length between the terminating end (e) of the fifth
element (5) and the end of the upper feeding portion
(16) is 26mm or longer and 40 mm or shorter.

A glass plate provided with a glass antenna (100;
200) as set forth in any of Claims 1 to 7, wherein
the antenna conductor has further a fourth antenna
conductor, and wherein

the fourth antenna conductor includes a sixth ele-
ment (6) which extends downwards from the lower
feeding point (17) as a starting point.

A glass plate provided with a glass antenna (100;
200) as set forth in Claim 8, wherein

a length of a conductor line which connects shortest
between a terminating end (f) of an extension of the
sixth element (6) and an end of the lower feeding
point (17) is 0.07/1g2 or longer and 0.2/1g2 or shorter.

A glass plate provided with a glass antenna (100;
200) as set forth in Claim 8, wherein

a length of a conductor line which connects shortest
between a terminating end (f) of an extension of the
sixth element (6) and an end of the lower feeding
point (17) is 12mm or longer and 30 mm or shorter.

A glass plate provided with a glass antenna (300) as
set forth in any of Claims 1 to 10, wherein

the second antenna conductor includes a seventh
element (7) which extends leftwards from a termi-
nating end portion (i) of the fourth element (4) as a
starting point.

A vehicular window glass (23) comprising a glass
plate provided with a glass antenna (100; 200; 300)
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as set forth in any of Claims 1 to 11.

Patentanspriiche

1.

Eine Glasplatte, die auf oder in der Glasplatte mit
einer Glasantenne (100; 200; 300) versehen ist, wo-
bei die genannte Glasantenne (100; 200; 300) des
Dipoltyps ist und Folgendes umfasst:

wenn man auf eine Oberflaiche der Glasplatte
blickt, wdhrend man ihr zugewandt ist,

einen oberen Einspeisepunkt (16) und einen un-
teren Einspeisepunkt (17), die in vertikaler Rich-
tung ausgerichtet sind; und

einen Antennenleiter, der einen ersten Anten-
nenleiter, einen zweiten Antennenleiter und ei-
nen dritten Antennenleiter aufweist,

wobei der erste Antennenleiter ein erstes L-for-
miges Element beinhaltet, das von einem ersten
Element (1a; 1b) zu einer L-férmigen Geometrie
geformt wird, das sich vom oberen Einspeise-
punkt (16) als Startpunkt erstreckt, und von ei-
nem zweiten Element (2a; 2b), das sich von ei-
nem Abschlussende-Abschnitt (a; g) des ersten
Elements (1a; 1b) als Startpunkt erstreckt, und
wobeisich eines der Elemente aus Element eins
(1a; 1b) und Element zwei (2a; 2b) nach oben
erstreckt wahrend das andere sich nach rechts
erstreckt,

wobei der zweite Antennenleiter ein zweites L-
férmiges Element beinhaltet, das von einem drit-
ten Element (3) zu einer L-formigen Geometrie
geformt wird, das sich vom unteren Einspeise-
punkt (17) als Startpunkt nach rechts erstreckt,
und von einem vierten Element (4), das sich von
einem Abschlussende-Abschnitt (c) des dritten
Elements (3) als Startpunkt nach unten er-
streckt,

wobei der dritte Antennenleiter ein fiinftes Ele-
ment (5) beinhaltet, das sich ausgehend vom
oberen Einspeisepunkt (16) als Startpunkt nach
oben erstreckt,

wobei die Glasantenne (100; 200; 300) konfigu-
riert ist, um ein vorbestimmtes erstes Rundfunk-
frequenzband und ein vorbestimmtes zweites
Rundfunkfrequenzband zu empfangen, das hé-
her als das erste Rundfunkfrequenzband liegt,
und

wobei:

zwischen dem oberen Einspeisepunkt (16) und
dem unteren Einspeisepunkt (17) ein Raum be-
reitgestellt wird;

das zu empfangende erste Rundfunkfrequenz-
band in einem Bereich von 174 bis 240 MHz
vorliegt, das zu empfangende zweite Rundfunk-
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frequenzband, das héher als das erste Rund-
funkfrequenzband liegt, in einem Bereich von
1452 bis 1492 MHz vorliegt; und wobei

eine Lange ausgehend vom Abschlussende (e)
des funften Elements (5) und einem Ende des
oberen Einspeisepunktes (16) 0,177\92 oder
mehr und 0,277\92 oder weniger betragt, wobei
eine Wellenlange in der Luft bei einer Mittenfre-
quenz des zweiten Rundfunkfrequenzbandes
als 1q, bezeichnet wird, ein Verkiirzungs-Koef-
fizient der Wellenlange fiir Glas als k, bezeich-
net wird und wobei 15, = Lgy'ky.

Eine Glasplatte, die mit einer Glasantenne (100;
300) versehen ist nach Anspruch 1, wobei

sich das erste Element (1), ausgehend vom oberen
Einspeisepunkt (16) als ein Startpunkt, nach oben
hin erstreckt.

Eine Glasplatte, die mit einer Glasantenne (100;
300) versehen ist nach Anspruch 2, wobei

eine Wellenlange in der Luft bei einer Mittenfrequenz
des ersten Rundfunkfrequenzbandes als Aq, be-
zeichnet wird, und ein Verklrzungs-Koeffizient der
Wellenlange fir Glas als k; bezeichnet wird, k; =
0,54 betragt und wobei Ay1 = ko1 - K4, und wobei
eine Leiterlange des ersten Elements (1) (1/24)k44
betragt oder langer ist.

Eine Glasplatte, die mit einer Glasantenne (100;
300) versehen ist nach Anspruch 2, wobei eine Lei-
terlange des ersten Elements (1) 35 mm betragt oder
langer ist.

Eine Glasplatte, die miteiner Glasantenne (100; 200;
300) versehen ist nach irgendeinem der Anspriiche
von 1 bis 4, wobei

eine Wellenlange in der Luft bei einer Mittenfrequenz
des ersten Rundfunkfrequenzbandes als gy be-
zeichnet wird, und ein Verklrzungs-Koeffizient der
Wellenlange fur Glas als k; bezeichnet wird, k; =
0,54 betragt und wobei 144 = Aq4 - k4, und wobei
eine Leiterldnge des vierten Elements (4) (1/5)hq4
betragt oder langer ist.

Eine Glasplatte, die miteiner Glasantenne (100; 200;
300) versehen ist nach irgendeinem der Anspriiche
von 1 bis 4, wobei die Leiterlange des vierten Ele-
ments (4) 150 mm betragt oder langer ist.

Eine Glasplatte, die miteiner Glasantenne (100; 200;
300) versehen ist nach irgendeinem der Anspriiche
von 1 bis 6, wobei

die Lange zwischen dem Abschlussende (e) des
funften Elements (5) und dem Ende des oberen Ein-
speiseabschnitts (16) 26 mm oder mehr und 40 mm
oder weniger betragt.

10

15

20

25

30

35

40

50

55

10

10.

1.

12.

Eine Glasplatte, die mit einer Glasantenne (100;
200) versehen ist nach irgendeinem der Anspriiche
von 1 bis 7, wobei

der Antennenleiter des Weiteren einen vierten An-
tennenleiter aufweist, und wobei

der vierte Antennenleiter ein sechstes Element (6)
beinhaltet, das sich ausgehend vom unteren Ein-
speisepunkt (17) als Startpunkt nach unten er-
streckt.

Eine Glasplatte, die mit einer Glasantenne (100;
200) versehen ist nach Anspruch 8, wobei

eine Lange einer Leiterbahn, die auf kiirzestem Weg
ein Abschlussende (f) einer Verlangerung des
sechsten Elements (6) und ein Ende des unteren
Einspeisepunktes (17) verbindet, 0,07x92 oder mehr
und 0,27\92 oder weniger betragt.

Eine Glasplatte, die mit einer Glasantenne (100;
200) versehen ist nach Anspruch 8, wobei

eine Lange einer Leiterbahn, die auf kiirzestem Weg
ein Abschlussende (f) einer Verlangerung des
sechsten Elements (6) und ein Ende des unteren
Einspeisepunktes (17) verbindet, 12 mm oder mehr
und 30 mm oder weniger betragt.

Eine Glasplatte, die mit einer Glasantenne (300) ver-
sehenist nach irgendeinem der Anspriiche von 1 bis
10, wobei

der zweite Antennenleiter ein siebtes Element (7)
beinhaltet, das sich ausgehend von einem Abschlus-
sende-Abschnitt (i) des vierten Elements (4) als
Startpunkt nach links erstreckt.

Eine Fahrzeug-Fensterscheibe (23) die eine Glas-
platte umfasst, die mit einer Glasantenne (100; 200;
300) versehen ist nach irgendeinem der Anspriiche
von 1 bis 11.

Revendications

1.

Une plaque de verre pourvue d’une antenne a vitre
(100 ; 200 ; 300) sur ou dans la plaque de verre,
ladite antenne a vitre (100 ; 200 ; 300) étant de type
dipble et comprenant :

lorsqu’on examine une surface de la plaque de
verre tout en faisant face a celle-ci,

un pointd’alimentation supérieur (16) et un point
d’alimentation inférieur (17) qui sont alignés
dans une direction verticale ; et

un conducteur d’antenne présentant un premier
conducteur d’antenne, un deuxiéme conducteur
d’antenne et un troisieme conducteur d’anten-
ne,

sachant que le premier conducteur d’antenne
inclut un premier élément en forme de L qui est
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formé en une géométrie en forme de L par un
premier élément (1a ; 1b) qui s’étend a partir du
point d’alimentation supérieur (16) en tant que
pointde départ et par un deuxieme élément (2a ;
2b) qui s’étend a partir d’'une portion d’extrémité
terminale (a ; g) du premier élément (1a ; 1b) en
tant que point de départ, et sachant qu’un parmi
le premier élément (1a ; 1b) et le deuxiéme élé-
ment (2a ; 2b) s’étend vers le haut tandis que
'autre s’étend vers la droite,

sachant que le deuxiéme conducteur d’antenne
inclut un deuxiéme élément en forme de L qui
est formé en une géométrie en forme de L par
un troisieme élément (3) qui s’étend vers la droi-
te a partir du point d’alimentation inférieur (17)
en tant que point de départ, et par un quatrieme
élément (4) qui s’étend vers le bas a partir d’'une
portion d’extrémité terminale (c) du troisieme
élément (3) en tant que point de départ,
sachant que le troisieme conducteur d’antenne
inclut un cinquiéme élément (5) qui s’étend vers
le haut a partir du point d’alimentation supérieur
(16) en tant que point de départ,

sachant que I'antenne a vitre (100 ; 200 ; 300)
est configurée pour recevoir une premiere ban-
de de fréquence radiodiffusion prédéterminée
et une deuxieme bande de fréquence radiodif-
fusion prédéterminée qui est plus élevée que la
premiére bande de fréquence radiodiffusion, et

sachant que :

on a ménagé un espace entre le point d’alimen-
tation supérieur (16) et le point d’alimentation
inférieur (17) ;

la premiére bande de fréquence radiodiffusion
arecevoirest présente dans une plage comprise
entre 174 et 240 MHz, et que la deuxiéme bande
de fréquence radiodiffusion a recevoir qui est
plus élevée que la premiéere bande de fréquence
radiodiffusion est présente dans une plage com-
prise entre 1452 et 1492 MHz ; et que

une longueur a partir de I'extrémité terminale (e)
du cinquiéme élément (5) et une extrémité du
point d’alimentation supérieur (16) comporte
0,17x92 ou plus et 0,27x92 ou moins, sachant
qu’une longueur d’'onde dans 'air a une fréquen-
ce centrale de la deuxiéme bande de fréquence
radiodiffusion est appelée L,, qu’un coefficient
de raccourcissement de longueur d’onde pour
le verre est appelé k, et que Ao = Agy * ko.

2. Une plaque de verre pourvue d’'une antenne a vitre

(100 ; 300) d’apres la revendication 1, sachant que
le premier élément (1) s’étend vers le haut a partir
du point d’alimentation supérieur (16) en tant que
point de départ.
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3.

Une plaque de verre pourvue d’une antenne a vitre
(100 ; 300) d’apres la revendication 2, sachant que
une longueur d’onde dans l'air a une fréquence cen-
trale de la premiére bande de fréquence radiodiffu-
sion est appelée 14, et qu’un coefficient de raccour-
cissement de longueur d’onde pour le verre est ap-
pelé k4, que k;=0,54 etque Agi1 =1y, - k4, etsachant
que

une longueur de conducteur du premier élément (1)
comporte (1/24)A4, ou plus.

Une plaque de verre pourvue d’une antenne a vitre
(100; 300) d’aprés la revendication 2, sachant
qu’une longueur de conducteur du premier élément
(1) comporte 35 mm ou plus.

Une plaque de verre pourvue d’une antenne a vitre
(100 ;200 ; 300) d’aprés une quelconque des reven-
dications de 1 a 4, sachant que

une longueur d’onde dans I'air a une fréquence cen-
trale de la premiére bande de fréquence radiodiffu-
sion est appelée A4, et qu’un coefficient de raccour-
cissement de longueur d’onde pour le verre est ap-
pelé ky, que k; = 0,54 etque Aqq = Agq - k4, et sachant
que

une longueur de conducteur du quatrieme élément
(4) comporte (1/5)Agq ou plus.

Une plaque de verre pourvue d’une antenne a vitre
(100 ;200 ; 300) d’aprés une quelconque des reven-
dications de 1 a 4, sachant que la longueur de con-
ducteur du quatrieme élément (4) comporte 150 mm
ou plus.

Une plaque de verre pourvue d’une antenne a vitre
(100 ;200 ; 300) d’aprés une quelconque des reven-
dications de 1 a 6, sachant que

la longueur a partir de I'extrémité terminale (e) du
cinquieme élément (5) et I'extrémité de portion d’ali-
mentation supérieure (16) comporte 26 mm ou plus
et 40 mm ou moins.

Une plaque de verre pourvue d’une antenne a vitre
(100 ; 200) d’aprés une quelconque des revendica-
tions de 1 a 7, sachant que

le conducteur d’antenne présente en outre un qua-
trieme conducteur d’antenne, et sachant que

le quatrieme conducteur d’antenne inclut un sixiéme
élément (6) qui s’étend vers le bas a partir du point
d’alimentation inférieur (17) en tant que point de dé-
part.

Une plaque de verre pourvue d’une antenne a vitre
(100 ; 200) d’apres la revendication 8, sachant que
une longueur d’une ligne conductrice qui crée une
connexion par la voie la plus courte entre une extré-
mité terminale (f) d’'un prolongement du sixieme élé-
ment (6) et une extrémité du point d’alimentation in-
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férieur (17) comporte 0,077\92 ou plus et 0,27\92 ou
moins.

Une plaque de verre pourvue d’'une antenne a vitre
(100 ; 200) d’apres la revendication 8, sachant que
une longueur d’une ligne conductrice qui crée une
connexion par la voie la plus courte entre une extré-
mité terminale (f) d’'un prolongement du sixiéme élé-
ment (6) et une extrémité du point d’alimentation in-
férieur (17) comporte 12 mm ou plus et 30 mm ou
moins.

Une plaque de verre pourvue d’'une antenne a vitre
(300) d’aprés une quelconque des revendications
de 1 a 10, sachant que

le deuxiéme conducteur d’antenne inclut un septie-
me élément (7) qui s’étend vers la gauche a partir
d’une portion d’extrémité terminale (i) du quatrieme
élément (4) en tant que point de départ.

Une vitre de fenétre de véhicule (23) comprenant
une plaque de verre pourvue d’'une antenne a vitre
(100 ;200 ; 300) d’apres une quelconque des reven-
dications de 1 a 11.
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