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Description

TECHNICAL FIELD

[0001] The present invention relates to a communica-
tion system for a tire for acquiring information concerning
the inside of the tire, including an air pressure and a tem-
perature. More specifically, the present invention relates
to a communication system for a tire which is preferable
for motor vehicles, including trucks and buses.

BACKGROUND ART

[0002] For the purpose of monitoring information con-
cerning the inside of the tire, including the air pressure
and the temperature, a conventional practice has been
to install an electronic device including various sensors
in a tire air chamber, and thus to cause a receiver outside
the tire to receive data from the electronic device by use
of radio waves (see Japanese patent application Kokai
publication No. 2002-324292, for example).
[0003] In the case of vehicles including trucks and bus-
es in particular, radio waves attenuate to a large extent
due to influence of structure of the tire while the radio
waves pass the tire. For this reason, a receiving antenna
is installed in each of the wheel houses. For the purpose
of protecting an antenna circuit, the receiving antenna is
installed on the motor vehicle so as to be in a state of
being contained in a rigid resin case.
[0004] However, if the receiving antenna contained in
the rigid resin case is arranged near the tire, the resin
case may be damaged due to a stone flown or the like
in some cases. In addition, in a case where the resin case
is covered with snow due to the motor vehicle’ s drive on
a snowed road, radio waves can not be received. When
the snow is intended to be wiped off, it is likely that the
rigid resin case may be damaged. Then, if the resin case
is damaged, it is likely that the receiving antenna and the
antenna circuit, which are contained in the damaged res-
in case, may be destroyed.
[0005] EP 1 316 444 A2 is the publication number of
a European patent application having a filing date before
the effective filing date of the European patent application
for the present invention, but which has not published
until after the effective filing date of the European patent
application for the present invention. This publication re-
lates to a tire condition monitoring apparatus, which in-
cludes antennas that may each be mounted on or built
in a mud guard.

SUMMARY OF THE INVENTION

[0006] According to the present invention, there is pro-
vided a communication system for a tire, in which a motor
vehicle is equipped with a receiver for receiving data from
an electronic device installed in a wheel with a tire, and
a receiving antenna connected to the receiver, charac-
terized in that the receiving antenna is covered with a

flexible insulator to form an antenna insert body, the an-
tenna insert body is arranged in a range which allows the
data to be received, and a surface of the antenna insert
body is treated with a water repellent coating.
[0007] Embodiments of the present invention are able
to provide a communication system for a tire whose re-
ceiving antenna is hard to damage even in a case where
the receiving antenna is arranged near the tire.
[0008] In the case of the present invention, the antenna
insert body in which the receiving antenna is covered
with the flexible insulator is capable of changing shape.
Accordingly, the receiving antenna will not be destroyed
even in a case where a stone flown collides with the an-
tenna insert body, or in a case where the antenna insert
body is beaten with a bar or the like. This enables the
receiving antenna to be prevented from being damaged
for a long period of time even in a case where the receiv-
ing antenna is arranged near the tire. Incidentally, the
antenna insert body is a component which is installed in
the motor vehicle later. For this reason, in a case where
the receiving antenna is damaged, it may be merely re-
placed with a new one.
[0009] The antenna insert body can be configured in
a way that a reception orientation of the receiving antenna
is not specified. In such a case, if the antenna insert body
is arranged between a pair of adjacent wheel axles, it is
possible for the data from a plurality of wheels mounted
onto the two wheel axles to be received at a time. Ac-
cordingly, it is possible to reduce the number of the re-
ceiving antennae to be installed.
[0010] In addition, it is possible to avoid communication
interruption which would otherwise occur due to snow
covering the antenna insert body, due to the surface of
the antenna insert body being treated with a water repel-
lent coating.
[0011] In order to enable the flexible insulator to
change shape easily when a foreign object comes in con-
tact with the flexible insulator, it is preferable that an elas-
ticity coefficient of the flexible insulator be 1.0MPa to
5,000MPa.
[0012] The shape of the antenna insert body is not lim-
ited in particular. For example, in the case of a
plate-shaped antenna insert body, the outer periphery of
the plate-shaped antenna insert body may be partially
attached in any one of a bottom part, a wheel house and
a fender of the motor vehicle. In the case of a string-
shaped antenna insert body, a part of the string-shaped
antenna insert body may be attached in any one of the
bottom part, the wheel house and the fender of the motor
vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] To enable a better understanding of the present
invention, and to show how the same may be carried into
effect, reference will now be made, by way of example
only, to the accompanying drawings, in which:-
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Fig. 1 is a side view showing an example of a motor
vehicle equipped with a communication system for
a tire according to the present invention,
Fig.2 is a schematic diagram showing the commu-
nication system for a tire according to the present
invention,
Fig. 3 is a perspective view showing an example of
an antenna insert body according to the present in-
vention, and
Fig. 4 is a perspective view showing a modification
of the antenna insert body according to the present
invention.

DETAILED DESCRIPTION

[0014] Hereinafter, detailed descriptions will be provid-
ed for a configuration of the present invention with refer-
ence to the attached drawings.
[0015] Fig. 1 shows an example of a motor vehicle
equipped with a communication system for a tire accord-
ing to the present invention. Fig.2 shows a schematic
configuration of the communication system for a tire ac-
cording to the present invention. Fig. 3 shows an example
of the antenna insert body.
[0016] As shown in Fig. 1, a motor vehicle 1 is a truck
including a plurality of wheels 2 in each of the two front
axles and the two rear axles. Each of the wheels 2 is
equipped with a tire 3. In addition, each of the wheels 2
is equipped with an electric device 4 for detecting infor-
mation concerning the inside of the tire, including an air
pressure and a temperature thereof (see Fig. 2). The
electronic device 4 includes a pressure sensor, a tem-
perature sensor, a transmitter, a receiver, a control cir-
cuit, a battery and the like. Among them, at least the
sensors are installed within a tire air chamber.
[0017] Fenders 5a to 5d, which are made of a metal,
are attached to surrounding areas respectively of the tires
3 in the motor vehicle 1. Wheel houses are formed re-
spectively of these fenders 5a to 5d. In addition, flexible
mud guards are annexed respectively to the fenders 5a
to 5d depending on necessity.
[0018] As shown in Fig. 2, the motor vehicle 1 is
equipped with an air pressure warning system 10. This
air pressure warning system 10 includes a display device
11, a transmitter 12, and a receiver 13. The air pressure
warning system 10 gathers data from the electronic de-
vices 4 respectively via antennae 15 connected to the air
pressure warning system 10 through wirings 14. On the
basis of the data, the air pressure warning system 10 is
designed to monitor the air pressures of all of the tires.
In other words, the communication system for a tire is
configured of the electronic devices 4, the transmitter 12,
the receiver 13, the wirings 14 and the antennae 15.
[0019] Here, the antenna 15 is not installed in a range
in which the data is accepted while the antenna 15 is in
a state of being contained in the rigid resin case as in the
conventional manner. Instead, as shown in Fig. 3, the
antenna 15 which is processed into the antenna insert

body 16 is set in the range in which the data is accepted.
The antenna insert body 16 is what is formed through
covering the antenna 15 with a flexible insulator 17. The
antenna insert body 16 is processed so as to be shaped
like a plate, in common with the mud guard. However, a
shape of the antenna insert body 16 in plane is not limited
in particular. The antenna insert body 16 can be proc-
essed so as to be shaped like a polygon or a circle. In
addition, the antenna circuit attached to the antenna 15
may be embedded in the antenna insert body 16.
[0020] The antenna 15 is constituted of a conductive
material including a metal. The antenna 15 has a struc-
ture with a preferable flexibility as in a coil or a foil so that
the antenna 15 is sufficiently durable against repeated
bending.
[0021] The surface of the antenna insert body 16 is
treated with a water repellant process for the purpose of
avoiding communication interruption which would other-
wise occur due to snow covering the antenna insert body
16. As a method of performing such a water repellant
process, for example, a film can be formed, of silicon
resin or fluorine resin, on the surface of the antenna insert
body 16.
[0022] For the purpose of enabling each of the insulator
17 to easily change shape in a case where a foreign
object comes into contact with the insulator 17, an elas-
ticity coefficient of the insulator 17 is set at a range of
1.0MPa to 5,000MPa. If this coefficient is less than
1.0MPa, the insulator 17 has an insufficient durability,
and thus the antenna 15 is easy to break. On the contrary,
if the coefficient exceeded 5, 000MPa, the insulator 17
has an insufficient flexibility against collision of a flown
stone and the like, and thus the corresponding antenna
15 is easy to break.
[0023] Resin and rubber can be used as a material for
the insulator 17. Nylon, polyethylene, fluorine resin and
the like can be listed as the resin. Ethylene-Propylene
Rubber (EPDM), silicon rubber, fluorine rubber and the
like can be listed as the rubber. In the case of the rubber,
a composite between the rubber and a fiber such as a
nylon fiber may be used. However, it is preferable that
the composite be not compounded with carbon black as
a reinforcement agent.
[0024] As shown in Fig. 1, the antenna insert body 16
can be attached, as a mud guard, to the fender 5a be-
tween the two front axles. In addition, the antenna insert
body 16 can be attached to the inside of the tire case for
the two rear axles by use of brackets or the like. Other-
wise, the antenna insert body 16 can also be attached
to the bottom part of the motor vehicle 1. Particularly in
a case where the antenna insert body 16 constitutes the
mud guard, the antenna 15 can be set with ease through
simply replacing an existing mud guard with the antenna
insert body 16.
[0025] The antenna insert body 16 thus set easily
changes shape in a case where a stone flown by the tire
3 collides with the antenna insert body 16. This makes it
hard for the stress concentration to occur. For this reason,
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the antenna 15 will not be destroyed. In addition, since
the antenna insert body 16 is capable of changing shape,
snow is hard to adhere to the antenna insert body 16.
Even if snow were to adhere to the antenna insert body
16, the snow can be easily removed by beating the an-
tenna insert body 16 with a bar, without destroying the
antenna 15. For this reason, even in a case where the
antenna 15 is arranged near the tire 3, the antenna 15
can be prevented from being damaged for a long period
of time.
[0026] In addition, the antenna insert body 16 can
make a reception and a transmission from the two sides
without identifying a reception orientation of the antenna
15. For this reason, if the antenna insert body 16 is ar-
ranged between a pair of adjacent wheel axles, it is pos-
sible for the data from the plurality of wheels 2 mounted
onto the two wheel axles to be received at a time. Ac-
cordingly, it is possible to reduce the number of the re-
ceiving antennae 15 to be installed.
[0027] With regard to hardness against bending of the
antenna insert body 16 processed so as to be shaped
like a plate in the aforementioned manner, it suffices if
the antenna insert body 16 had a flexibility which allows
the antenna insert body 16 to be flexed enough when the
antenna insert body 16 is beaten with a bar or the like to
which a human power is applied. If this hardness against
bending were too large, the antenna insert body 16 has
an insufficient flexibility when a stone flown or the like
collides with the antenna insert body 16. Accordingly, the
corresponding antenna 15 is easy to destroy.
[0028] Fig. 4 shows a modification of the antenna insert
body. In Fig. 4, the antenna insert body 16’ is processed
so as to be shaped like a string. In the case of the
string-shaped antenna insert body 16’, one end part or
an intermediate part thereof may be attached to any one
of the bottom part, the wheel house and the fender of the
motor vehicle.
[0029] Detailed descriptions have been provided for
the preferred embodiment. However, it should be under-
stood that various changes, substitutions and replace-
ments can be carried out as long as they do not depart
from the scope of the present invention as defined in the
attached claims.

INDUSTRIAL APPICABILITY

[0030] The present invention can be utilized effectively
in the tire manufacturing industry, and consequently in
the car manufacturing industry.

Claims

1. A communication system (4, 12, 13, 14, 15) for a tire,
in which a motor vehicle (1) is equipped with a re-
ceiver (13) for receiving data from an electronic de-
vice (4) installed in a wheel (2) with a tire (3), and a
receiving antenna (15) connected to the receiver

(13), characterized in that
the receiving antenna (15) is covered with a flexible
insulator (17) to form an antenna insert body (16),
the antenna insert body is arranged in a range which
allows the data to be received, and
a surface of the antenna insert body (16) is treated
with a water repellent coating.

2. The communication system for a tire according to
claim 1, characterized in that
an elasticity coefficient of the flexible insulator (17)
is 1.0MPa to 5,000MPa.

3. The communication system for a tire according to
claim 1 or 2, characterized in that
the antenna insert body (16) is shaped like a plate,
and
an outer periphery of the antenna insert body (16) is
partially attached in any one of a bottom part, a wheel
house and a fender (5a-5d) of the motor vehicle (1).

4. The communication system for a tire according to
claim 1 or 2, characterized in that
the antenna insert body (16) is shaped like a string,
and
a part of the antenna insert body (16) is attached in
any one of the bottom part, the wheel house and the
fender (5a-5d) of the motor vehicle (1).

Patentansprüche

1. Kommunikationssystem (4, 12, 13, 14, 15) für einen
Reifen, wobei ein Kraftfahrzeug (1) mit einem Emp-
fänger (13) zum Empfangen von Daten von einer in
einem Rad (2) mit einem Reifen (3) eingebauten
elektronischen Vorrichtung (4) und mit einer mit dem
Empfänger (13) verbundenen Empfangsantenne
(15) ausgestattet ist, dadurch gekennzeichnet,
dass
die Empfangsantenne (15) mit einem flexiblen Iso-
lator (17) bedeckt ist, um einen Antennen-Einsatz-
körper (16) zu bilden,
der Antennen-Einsatzkörper in einer Reichweite an-
geordnet ist, welche den Empfang der Daten ermög-
licht, und
eine Fläche des Antennen-Einsatzkörpers (16) mit
einer wasserabweisenden Beschichtung behandelt
ist.

2. Kommunikationssystem für einen Reifen nach An-
spruch 1, dadurch gekennzeichnet, dass
ein Elastizitätskoeffizient des flexiblen Isolators (17)
1,0 MPa bis 5,000 MPa beträgt.

3. Kommunikationssystem für einen Reifen nach An-
spruch 1 oder 2, dadurch gekennzeichnet, dass
der Antennen-Einsatzkörper (16) wie eine Platte ge-
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formt ist, und
ein Außenumfang des Antennen-Einsatzkörpers
(16) teilweise in einem von einem Bodenteil, einem
Radkasten und einem Kotflügel (5a-5d) des Kraft-
fahrzeugs (1) befestigt ist.

4. Kommunikationssystem für einen Reifen nach An-
spruch 1 oder 2, dadurch gekennzeichnet, dass
der Antennen-Einsatzkörper (16) wie eine Schnur
geformt ist, und
ein Teil des Antennen-Einsatzkörpers (16) in einem
von dem Bodenteil, dem Radkasten und dem Kot-
flügel (5a-5d) des Kraftfahrzeugs (1) befestigt ist.

Revendications

1. Système de communication (4, 12, 13, 14, 15) pour
un bandage, dans lequel un véhicule moteur (1) est
équipé d’un récepteur (13) pour la réception de don-
nées d’un dispositif électronique (4) installé dans une
roue (2) avec un bandage (3), et une antenne de
réception (15) connectée au récepteur (13), carac-
térisé en ce que
l’antenne de réception (15) est recouverte d’un iso-
lateur flexible (17) pour former un corps d’insert d’an-
tenne (16),
le corps d’insert d’antenne est agencé dans une pla-
ge qui permet la réception des données, et
une surface du corps d’insert d’antenne (16) est trai-
tée avec un revêtement hydrofuge.

2. Système de communication pour un bandage selon
la revendication 1, caractérisé en ce que
un coefficient d’élasticité de l’isolateur flexible (17)
est de 1.0 OMPa à 5,000MPa.

3. Système de communication pour un bandage selon
la revendication 1 ou 2, caractérisé en ce que
le corps d’insert d’antenne (16) est configuré comme
une plaque, et
une périphérie extérieure du corps d’insert d’anten-
ne (16) est partiellement fixée dans l’un quelconque
d’une partie inférieure, d’un passage de roue et
d’une aile (5a-5d) du véhicule moteur (1).

4. Système de communication pour un bandage selon
la revendication 1 ou 2, caractérisé en ce que
le corps d’insert d’antenne (16) est configuré comme
une corde, et
une partie du corps d’insert d’antenne (16) est fixée
dans l’un quelconque de la partie inférieure, du pas-
sage de roue et de l’aile (5a-5d) du véhicule moteur
(1).
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