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TIRE INFLATION PRESSURE SENSING
APPARATUS WITH COMMAND SIGNAL
RECEIVER HAVING VARIABLE RECEIVER
SENSITIVITY

“Waking up” and “going to sleep” for a long time, thus
increasing the electric poWer consumption of the transmitter.
Accordingly, in the case of the transmitter being supplied
With electric poWer by a battery, the service life of the

battery Will be reduced.
CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from Japanese
Patent Application No. 2004-370625, ?led on Dec. 22, 2004,
the content of Which is hereby incorporated by reference into

this application.
BACKGROUND OF THE INVENTION

[0002]

1. Technical Field of the Invention

[0003]

The present invention relates generally to tire con

[0011]

signal receiver so as to prevent the command signal receiver

from being activated by “fake” command signals (i.e.,
noises). HoWever, this Will, at the same time, increase the
necessary level (or strength) of “true” command signals for
activating the command signal receiver. Consequently, in
some cases, an intended transmission of a command signal
to the command signal receiver could not cause the trans
mitter to perform a necessary task.

SUMMARY OF THE INVENTION

dition monitoring systems for vehicles. More particularly,
the invention relates to a direct-type tire in?ation pressure
sensing apparatus for a vehicle Which includes command

signal receivers that have a variable receiver sensitivity.

[0004] 2. Description of the Related Art

[0005] Conventional direct-type tire in?ation pressure
sensing apparatuses for vehicles are generally con?gured

As a solution for the above problem, one may

consider loWering the receiver sensitivity of the command

[0012]

The present invention has been made in vieW of the

above mentioned problem.

[0013] It is, therefore, a primary object of the present
invention to provide a direct-type tire in?ation pressure
sensing apparatus for a vehicle Which includes command
signal receivers having a variable receiver sensitivity so as

to prevent the command signal receivers from being acti

With at least one transmitter and a receiver.

vated by fake command signals (i.e., noises) While ensuring

[0006]

reliable activation of the command signal receivers by true

The transmitter is directly installed to a Wheel of

the vehicle and includes a pressure sensor Working to sense

the in?ation pressure of a tire mounted on the Wheel. The
transmitter is con?gured to transmit a pressure signal that

indicates the in?ation pressure of the tire sensed by the
pressure sensor.

[0007]

The receiver is installed to the body of the vehicle

and includes an antenna. The receiver is con?gured to

receive the pressure signal transmitted from the transmitter
via the antenna and determine the in?ation pressure of the
tire based on the pressure signal.

[0008] In such direct-type tire in?ation pressure sensing
apparatuses, the transmitter may be con?gured to further

command signals.
[0014] According to one aspect of the present invention, a
tire in?ation pressure sensing apparatus S1 is provided
Which includes a transmitter, a receiver, and a command

signal receiver.
[0015] The transmitter is provided on a Wheel of a vehicle.
The transmitter includes a pressure sensor con?gured to
sense the in?ation pressure of a tire mounted on the Wheel

and generate a pressure signal that indicates the sensed
in?ation pressure of the tire. The transmitter has a ?rst

operation mode, in Which the transmitter transmits the
pressure signal generated by the pressure sensor, and a

include a command signal receiver or a command signal

second operation mode.

receiving circuit (For example, as disclosed in European
Patent No. 1197356).
[0009] The command signal receiver is usually in a sleep

[0016] The receiver is provided on the body of the vehicle.
The receiver Works to receive the pressure signal transmitted

mode. HoWever, When an electromagnetic Wave is transmit

ted to the command signal receiver, it “Wakes up” to receive
the electromagnetic Wave. Then, the transmitter determines
Whether the electromagnetic Wave is a command signal that
indicates a prede?ned instruction for the transmitter or
merely a noise from the external environment. If the elec
tromagnetic Wave is a command signal, the transmitter

performs a predetermined task (e.g. transmitting the pres sure
signal) according to the instruction indicated by the com
mand signal, and then the command signal receiver returns
to the sleep mode. Otherwise, if the electromagnetic Wave is
merely a noise, the command signal receiver immediately
returns to the sleep mode so as to suppress the electric poWer

consumption (i.e., the standby current) thereof.
[0010]

HoWever, With such a con?guration, When the

vehicle is parked in an area Where there exist electromag
netic Wave noises With high levels, those noises Will be

from the transmitter and determine the in?ation pressure of
the tire based on the pressure signal.

[0017]

The command signal receiver is operatively con

nected to the transmitter. The command signal receiver
Works to sequentially receive a ?rst and a second command
signal that respectively indicate a ?rst and a second instruc

tion for the transmitter. The command signal receiver has a
variable receiver sensitivity that is set by the transmitter to
one of a higher value and a loWer value.

[0018] Further, in the tire in?ation pressure sensing appa
ratus S1, in response to receipt of the ?rst command signal
by the command signal receiver, the transmitter enters into
the second operation mode and sets the receiver sensitivity
of the command signal receiver to the higher value accord
ing to the ?rst instruction indicated by the ?rst command

signal.

applied to the command signal receiver of the transmitter.

[0019] After setting of the receiver sensitively of the
command signal receiver to the higher value, the command

Consequently, the command signal receiver Will repeat

signal receiver receives the second command signal so that

Jul. 6, 2006

US 2006/0145 829 Al

the transmitter performs a predetermined task according to
the second instruction indicated by the second command

signal.
[0020] With such a con?guration, When the tire in?ation
pressure sensing apparatus S1 is in service, the transmitter
operates in the ?rst operation mode to transmit the pressure

signal and the receiver sensitivity of the command signal
receiver is set to the loWer value.

[0021]

Consequently, even When the vehicle is parked in

an area Where there exist electromagnetic Wave noises With

high levels, the command signal receiver and the transmitter
can still be prevented from being activated by those noises,
thus suppressing the electric poWer consumption of the
command signal receiver and the transmitter.
[0022] Moreover, When a routine Work is to be performed
for the tire in?ation pressure sensing apparatus S1 in a
factory or a dealer’s shop, the ?rst command signal is
applied to the command signal receiver so that the trans
mitter enters into the second operation mode and sets the
receiver sensitivity of the command signal receiver to the
higher value according to the ?rst instruction indicated by
the ?rst command signal.

[0023] Consequently, succeeding command signals,
including the second command signal, can be reliably
applied by a command signal applying device to the com
mand signal receiver from a location that is su?iciently aWay

from the command signal receiver, thus improving e?i
ciency of the routine Work.
[0024] As a result, it becomes possible to prevent the
command signal receiver and transmitter of the tire in?ation

pressure sensing apparatus S1 from being activated by
noises While ensuring easy and reliable activation of the
command signal receiver and transmitter by true command

signals.
[0025] According to another aspect of the present inven
tion, a tire in?ation pressure sensing apparatus S2 is pro

the transmitter based on the in?ation pressure of the tire
sensed by the pressure sensor.

[0030] More speci?cally, the transmitter sets the receiver
sensitivity of the command signal receiver to the loWer value
When the in?ation pressure of the tire is loWer than a ?rst
reference value and higher than a second reference value and
to the higher value otherWise.

[0031] Furthermore, in the tire in?ation pressure sensing
apparatus S2, the command signal is received by the com
mand signal receiver When the receiver sensitivity of the
command signal receiver has the higher value.
[0032] In response to receipt of the command signal by the
command signal receiver, the transmitter enters into the
second operation mode to perform a predetermined task
according to the instruction indicated by the command

signal.
[0033] With such a con?guration, When the tire in?ation
pressure sensing apparatus S2 is in service, the transmitter
operates in the ?rst operation mode to transmit the pressure
signal and the receiver sensitivity of the command signal
receiver is set to the loWer value due to the in?ation pressure

of the tire being loWer than the ?rst reference value and
higher than the second reference value.

[0034]

Consequently, even When the vehicle is parked in

an area Where there exist electromagnetic Wave noises With

high levels, the command signal receiver and the transmitter
can still be prevented from being activated by those noises,
thus suppressing the electric poWer consumption of the
command signal receiver and the transmitter.
[0035] Moreover, When a routine Work is to be performed
for the tire in?ation pressure sensing apparatus S2 in a
factory or a dealer’s shop, the receiver sensitivity of the
command signal receiver is set to the higher value due to the
in?ation pressure of the tire being not loWer than the ?rst
reference value or not higher than the second reference
value.

vided Which includes a transmitter, a receiver, and a com

[0036] Consequently, the command signal can be reliably

mand signal receiver.

applied by a command signal applying device to the com
mand signal receiver from a location that is su?iciently aWay

[0026] The transmitter is provided on a Wheel of a vehicle.
The transmitter includes a pressure sensor con?gured to
sense the in?ation pressure of a tire mounted on the Wheel

from the command signal receiver, thus improving e?i
ciency of the routine Work.

and generate a pressure signal that indicates the sensed
in?ation pressure of the tire. The transmitter has a ?rst

[0037] As a result, it becomes possible to prevent the
command signal receiver and transmitter of the tire in?ation

operation mode, in Which the transmitter transmits the
pressure signal generated by the pressure sensor, and a

pressure sensing apparatus S2 from being activated by

second operation mode.

noises While ensuring easy and reliable activation of the
command signal receiver and transmitter by true command

[0027] The receiver is provided on the body of the vehicle.
The receiver Works to receive the pressure signal transmitted

[0038] According to yet another aspect of the present

from the transmitter and determine the in?ation pressure of
the tire based on the pressure signal.

invention, a tire in?ation pressure sensing apparatus S4 is
provided Which includes a transmitter, a receiver, a speed
sensor, and a command signal receiver.

[0028]

The command signal receiver is operatively con

nected to the transmitter. The command signal receiver
Works to receive a command signal that indicates an instruc

tion for the transmitter. The command signal receiver has a

signals.

[0039] The transmitter is provided on a Wheel of a vehicle.
The transmitter includes a pressure sensor con?gured to
sense the in?ation pressure of a tire mounted on the Wheel

variable receiver sensitivity.

and generate a pressure signal that indicates the sensed
in?ation pressure of the tire. The transmitter has a ?rst

[0029] Further, in the tire in?ation pressure sensing appa
ratus S2, the receiver sensitivity of the command signal

operation mode, in Which the transmitter transmits the
pressure signal generated by the pressure sensor, and a

receiver is set to one of a higher value and a loWer value by

second operation mode.
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[0040] The receiver is provided on the body of the vehicle.
The receiver Works to receive the pressure signal transmitted
from the transmitter and determine the in?ation pressure of
the tire based on the pressure signal.
[0041]

The speed sensor is operatively connected to the

transmitter and Works to sense a speed of the vehicle.

[0042]

The command signal receiver is operatively con

nected to the transmitter. The command signal receiver
Works to receive a command signal that indicates an instruc

tion for the transmitter. The command signal receiver has a

variable receiver sensitivity.
[0043] Further, in the tire in?ation pressure sensing appa
ratus S4, the receiver sensitivity of the command signal
receiver is set to one of a higher value and a loWer value by

the transmitter based on the speed of the vehicle sensed by
the speed sensor.

[0044] More speci?cally, the transmitter sets the receiver
sensitivity of the command signal receiver to the loWer value
When the speed of the vehicle is loWer than a predetermined
value and to the higher value otherWise.

[0045] Furthermore, in the tire in?ation pressure sensing
apparatus S4, the command signal is received by the com
mand signal receiver When the receiver sensitivity of the
command signal receiver has the higher value.
[0046] In response to receipt of the command signal by the
command signal receiver, the transmitter enters into the
second operation mode to perform a predetermined task
according to the instruction indicated by the command

to limit the invention to the speci?c embodiments but are for

the purpose of explanation and understanding only.
[0051] In the accompanying draWings:
[0052] FIG. 1 is a schematic vieW illustrating the overall
con?guration of a tire in?ation pressure sensing apparatus
according to the ?rst embodiment of the present invention;

[0053]

FIG. 2A is a block diagram shoWing the overall

con?guration of a transmitter of the tire in?ation pressure

sensing apparatus of FIG. 1;
[0054]

FIG. 2B is a block diagram shoWing the overall

con?guration of a receiver of the tire in?ation pressure

sensing apparatus of FIG. 1;
[0055] FIG. 3 is a schematic circuit diagram illustrating
the overall con?guration of a command signal inputting unit
and a receiving antenna of the transmitter of FIG. 2A;

[0056] FIG. 4 is a ?oW chart illustrating an operation of
the transmitter of FIG. 2A When a routine Work is performed

for the transmitter;
[0057] FIG. 5 is a ?oW chart illustrating an operation of a
controlling unit of a transmitter in a tire in?ation pressure

sensing apparatus according to the second embodiment of
the present invention for setting the receiver sensitivity of a

command signal inputting unit of the transmitter;
[0058]

FIG. 6 is a block diagram shoWing the overall

con?guration of a transmitter of a tire in?ation pressure

sensing apparatus according to the third embodiment of the

present invention;

signal.

[0059]

[0047] With such a con?guration, even When the vehicle is
parked in an area Where there exist electromagnetic Wave

controlling unit of the transmitter of FIG. 6 for setting the
receiver sensitivity of a command signal inputting unit of the

noises With high levels, the command signal receiver and the
transmitter can still be prevented from being activated by
those noises. This is because the receiver sensitivity of the

transmitter; and

command signal receiver is set to the loWer value then due

sensing apparatus according to the fourth embodiment of the
present invention for setting the receiver sensitivity of a
command signal inputting unit of the transmitter.

to the speed of the vehicle being loWer than the predeter
mined value.

FIG. 7 is a ?oW chart illustrating an operation of a

[0060] FIG. 8 is a ?oW chart illustrating an operation of a
controlling unit of a transmitter in a tire in?ation pressure

[0048] Moreover, When the vehicle is running With the
speed being not loWer than the predetermined value and the

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

receiver has not received the pressure signal transmitted
from the transmitter for a predetermined time period, the

[0061] The preferred embodiments of the present inven

receiver can reliably cause the transmitter to transmit the
pressure signal once more through transmitting the com

tion Will be described hereinafter With reference to FIGS.
1-8.

mand signal to the transmitter. This is because the receiver
sensitivity of the command signal receiver is set to the
higher value then due to the speed of the vehicle being not
loWer than the predetermined value.

understanding, identical components having identical func

[0049] As a result, it becomes possible to prevent the
command signal receiver and transmitter of the tire in?ation

[0062]

It should be noted that, for the sake of clarity and

tions in different embodiments of the invention have been
marked, Where possible, With the same reference numerals

in each of the ?gures.

pressure sensing apparatus S4 from being activated by

First Embodiment

noises While ensuring reliable activation of the command

signal receiver and transmitter by true command signals

[0063]

transmitted from the receiver.

type tire in?ation pressure sensing apparatus S1 according to
the ?rst embodiment of the invention. In the ?gure, the tire

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shoWs the overall con?guration of a direct

in?ation pressure sensing apparatus S1 is installed to a
vehicle 1 so as to sense in?ation pressures of four tires that

The present invention Will be understood more

are respectively mounted on four running Wheels 5a-5d of

fully from the detailed description given hereinafter and
from the accompanying draWings of the preferred embodi

the vehicle 1 (i.e., the front-right Wheel 5a, the front-left
Wheel 5b, the rear-right Wheel 50, and the rear-left Wheel

[0050]

ments of the invention, Which, hoWever, should not be taken
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[0064] It is to be appreciated that the vehicle 1 may have
a different number of tires. For example, the vehicle 1 may
include a ?fth tire (not shown) that is stored as a spare tire.

[0065]

As shown in FIG. 1, the tire in?ation pressure

sensing apparatus S1 is con?gured With four transmitters 2,
each of Which is installed to one of the four Wheels Sa-Sd,
a receiver 3 that is installed to the body 6 of the vehicle 1,
and a Warning device 4 that is electrically connected to the
receiver 3.

[0066] Each of the transmitters 2 Works to sense the
in?ation pressure of a corresponding one of the four tires and
transmit a frame that contains a pressure signal indicative of
the sensed in?ation pressure of the tire.

[0067] FIG. 2A shoWs the overall con?guration of each of
the transmitters 2. As shoWn in the ?gure, each of the
transmitters 2 includes a sensing unit 21, a microcomputer
22, a receiving antenna 23, and a transmitting antenna 24.

[0068] The sensing unit 21 is con?gured With sensors,
such as a diaphragm-type pressure sensor and a temperature

sensor, and Works to output signals that indicate the sensed
in?ation pressure of the tire and the temperature of air in the
tire.

[0069] The microcomputer 22 is of a Well-knoWn type,
Which is con?gured With a CPU (Central Processing Unit),
a ROM (READ Only Memory), a RAM (Random Access

Memory), and I/O (Input/Output) devices.

[0074] The command signal inputting unit 220 is con?g
ured to output the signal to the controlling unit 2211 in
response to receipt of the electromagnetic Wave via the

receiving antenna 23. The command signal inputting unit
220 includes a receiver sensitivity sWitch (i.e., RSW in FIG.

2A) that is con?gured to change the receiver sensitivity of
the command signal inputting unit 220 betWeen a higher and
a loWer value.

[0075] FIG. 3 shoWs an exemplary con?guration of the
receiving antenna 23 and the command signal inputting unit
220, Which is derived on the assumption that the electro
magnetic Wave has a loW frequency as described above.

[0076] As shoWn in FIG. 3, the receiving antenna 23 is
con?gured With a coil 23a and a capacitor 23b, Which are
connected in parallel With each other to form an LC circuit.

The command signal inputting unit 220 includes a damping
resistor 220a and a transistor 22019 that are connected in

series With each other. Further, the serially connected resis
tor 220a and the transistor 22019 are together connected in

parallel With the receiving antenna 23.
[0077]

The transistor 2201), Which makes up the receiver

sensitivity sWitch of the command signal inputting unit 220,
is turned on and off in response to receipt of an instruction

from the controlling unit 22a. Speci?cally, When bias current
is provided to the base of the transistor 22019 by the con
trolling unit 22a as an instruction to loWer the receiver

sensitivity of the command signal inputting unit 220, the
transistor 22019 is turned on so that the damping resistor 22011

is electrically connected in parallel With the LC circuit of the
receiving antenna 23, thus setting the receiver sensitivity to

[0070] The microcomputer 22 functionally includes a con
trolling unit 22a, a transmitting unit 22b, and a command
signal inputting unit 220 (i.e., CSIU in FIG. 2A), Which are
realiZed by a program installed in the ROM When the

the loWer value. On the contrary, When no bias current is
provided by the controlling unit 2211 as an instruction to

program is activated. Those units 22a-22c are con?gured to

increase the receiver sensitivity of the command signal

implement predetermined processes in accordance With the

inputting unit 220, the transistor 22019 is turned off so that the

program.

damping resistor 22011 is electrically separated from the LC
circuit of the receiving antenna 23, thus setting receiver
sensitivity to the higher value.

[0071] Speci?cally, the controlling unit 2211 receives the
signals outputted from the sensing unit 21 and processes
those signals. Then, the controlling unit 2211 assembles a
frame, Which contains the processed signals and an ID signal
that indicates an identi?cation of the transmitter 2, and sends
the frame to the transmitting unit 22b. The process of frame

[0078] The receiving antenna 23, the command signal
inputting unit 220, and the LF inputting component 221111 of
the controlling unit 2211 together make up a command signal
receiver of the transmitter 2.

sending is repeatedly performed in accordance With the

[0079] Turning to FIG. 2, the transmitting unit 22b is

program at a predetermined cycle.

con?gured to transmit the frame sent from the controlling
unit 2211 to the receiver 3 via the transmitting antenna 24.

[0072] Moreover, the controlling unit 2211 includes a LF
inputting component 2211a (i.e., LFIC in FIG. 2A) that is

[0080]

Each of the transmitters 2 With the above-described

con?gured to input, When an electromagnetic Wave that has
a loW frequency, for example, of about 125 kHZ is received

con?guration is mounted to an air valve of a corresponding
one of the Wheels Sa-Sd of the vehicle 1 such that the sensing

by the command signal inputting unit 220, a signal that

unit 21 thereof is located inside the tire on the Wheel so as

corresponds to the electromagnetic Wave from the command

to be exposed to the air in the tire.

signal inputting unit 220.
[0073] When the signal corresponding to the electromag
netic Wave is inputted to the controlling unit 2211 via the LF

inputting component 221111, the controlling unit 22a deter
mines Whether the signal is a command signal that indicates
a prede?ned instruction for the transmitter 2. If it is, the
controlling unit 22a performs a predetermined task accord

ing to the instruction indicated by the signal. OtherWise, the
electromagnetic Wave is considered as merely a noise, and

[0081]

On the other hand, the receiver 3 is con?gured to

receive the frames transmitted from the transmitters 2 and
determine the in?ation pressures of the four tires on the
Wheels Sa-Sd based on the signals contained in the respec
tive frames.

[0082]

FIG. 2B shoWs the overall con?guration of the

receiver 3. As shoWn in FIGS. 1 and 2B, the receiver 3 is
con?gured With four antennas 31 and a microcomputer 32.

the command signal inputting unit 220 immediately enters

[0083]

into a sleep mode so as to suppress the electric poWer

vehicle 1 at a location adjacent to a corresponding one of the

consumption (i.e., the standby current) thereof.

four transmitters 2. For example, each antenna 31 may be

Each antenna 31 is mounted to the body 6 of the
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mounted to a corresponding Wheel Well such that it is away

from the corresponding transmitter 2 by a given distance.
[0084]

The microcomputer 32 is of a Well-known type,

Which is con?gured With a CPU, a ROM, a RAM, and I/O
devices.

[0085] The microcomputer 32 functionally includes a
receiving unit 3211 and a controlling unit 32b, Which are
realiZed by a program installed in the ROM of the micro
computer 32 When the program is activated. The tWo units
32a and 32b are con?gured to implement predetermined
processes in accordance With the program.

[0086] Speci?cally, the receiving unit 32a receives the
frames transmitted from the transmitters 2 via the respective
antennas 31 and provides the received frames to the con

trolling unit 32b.
[0087] The controlling unit 32b receives the frames pro
vided by the receiving unit 32a and identi?es for each of the
frames the corresponding Wheel, to Which the transmitter 2
having sent out the frame is installed, based on the ID signal
contained in the frame. Then, the controlling unit 32b
determines the in?ation pressure of each of the four tires

through performing necessary signal processing and calcu
lations based on the signals contained in the corresponding
frame. For example, a temperature compensation process is

[0094] Moreover, in the ?rst operation mode, the receiver
sensitivity of the command signal inputting unit 220 of the
transmitter 2 is set to the loWer value so as to prevent the

command signal inputting unit 220 and the controlling unit
2211 from being activated by noises.
[0095]

The receiving unit 32a of the receiver 3 receives

the frames transmitted from the transmitters 2 via the
respective antennas 31 and provides those frames to the

controlling unit 32b. Then, the controlling unit 32b identi?es
for each of the frames the corresponding Wheel and deter
mines the in?ation pressure of the corresponding tire based
on the signals contained in the frame.
[0096] When the determined in?ation pressure of any of
the tires is loWer than the prede?ned threshold Th, a Warning
signal is provided to the Warning device 4 from the control
ling unit 32b so that the decrease in the in?ation pressure of
the tire and the tire location Within the vehicle 1 is informed
to the driver.

[0097] From the above-described ?rst operation mode,
each of the transmitters 2 enters into the second operation
mode as folloWs.

[0098] When an electromagnetic Wave is received by the
transmitter 2 in the ?rst operation mode, the controlling unit

performed for the in?ation pressure of the tire based on a

2211 of the transmitter 2 determines Whether the electromag

temperature signal contained in the frame Which indicates
the temperature of air in the tire.

netic Wave is a command signal or merely a noise. If the

[0088] Further, the controlling unit 32b compares the
determined in?ation pressure of each of the four tires With
a prede?ned threshold Th and outputs a Warning signal to the
Warning device 4 When it is loWer than the prede?ned
threshold Th. The Warning signal is indicative of the in?a
tion pressure and location of the tire.
[0089] The Warning device 4 is arranged, as shoWn in
FIG. 1, in a location that is visible for the driver of the
vehicle 1. The Warning device 4 may be con?gured With at
least one of a Warning lamp, a Warning display, and a

Warning buZZer, Which are disposed in the instrument panel
of the vehicle 1. The Warning device 4 informs the driver of
the decrease in the in?ation pressure of the tire along With
the location of the tire Within the vehicle 1 upon receiving

the Warning signal from the controlling unit 32b.
[0090] Having described the overall con?guration of the
tire in?ation pressure sensing apparatus S1, operation

electromagnetic Wave is a command signal, the transmitter

2 enters, from the ?rst operation mode, into the second
operation mode to perform a predetermined task according
to the instruction indicated by the command signal. Other
Wise, if the electromagnetic Wave is merely a noise, the
transmitter 2“ignores” the noise and continuously operates
in the ?rst operation mode.

[0099] In the present embodiment, it is assumed that
command signals are provided to the transmitter 2 only
When a routine Work is performed for the transmitter 2 in a
factory or a dealer’s shop. The routine Work may include,
but not limited to, a failure diagnosis and an identi?cation

registration for the transmitter 2.
[0100] FIG. 4 shoWs an operation of the transmitter 2
When the routine Work is performed for the transmitter 2.

[0101] As described previously, the transmitter 2 normally
operates in the ?rst operation mode in Which the receiver
sensitivity of the command signal inputting unit 220 is set to

thereof Will be described hereinafter.

the loWer value so as to prevent the command signal

[0091] In the tire in?ation pressure sensing apparatus S1,

inputting unit 220 and the controlling unit 22a from being
activated by noises.

each of the transmitters 2 has a ?rst and a second operation

mode and normally operates in the ?rst operation mode.
[0092] In the ?rst operation mode, the controlling unit 22a
of the transmitter 2 receives signals outputted from the
sensing unit 21, Which indicate the in?ation pressure of the
tire and the temperature of air in the tire, and performs
necessary signal processing on those signals. Then, the

[0102] To perform the routine Work for the transmitter 2,
a ?rst command signal, Which indicates a ?rst instruction for
the transmitter 2 to set the receiver sensitivity of the com

mand signal inputting unit 220 to the higher value, is ?rst
received by the transmitter 2, as indicated at Step 100.

controlling unit 2211 assembles a frame that contains the

[0103]

processed signals and an ID signal indicative of the identi
?cation of the transmitter 2. The frame is then provided to

transmitter 2 by a command signal applying device from a

the transmitting unit 22b so that it is transmitted from the
transmitting unit 22b to the receiver 3.

signal inputting unit 220 can input the ?rst command signal
despite the loWer receiver sensitivity thereof.

[0093] The above sensing and transmitting process in the

[0104] Then, the transmitter 2 enters from the ?rst opera
tion mode into the second operation mode, as indicated at

transmitter 2 is repeatedly performed at a predetermined
cycle, for example, of one minute.

The ?rst command signal may be applied to the

location so close to the transmitter 2 that the command

Step 110, and the controlling unit 2211 changes the receiver
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sensitivity of the command signal inputting unit 220 (i.e., RS
in FIG. 4) from the lower value to the higher value, as
indicated at Step 120.

[0105] After that, a second command signal, Which indi
cates a second instruction for the transmitter 2, is received

by the transmitter 2, as indicated at Step 130.

[0106] Since the receiver sensitivity of the command
signal inputting unit 220 has been changed to the higher
value, the second command signal can be applied by the
command signal applying device in a Wider range than the

?rst command signal, thus improving e?iciency of the
routine Work.

[0107]

In response to receipt of the second command

signal, the controlling unit 22a performs a predetermined
task according to the second instruction indicated by the

the ?rst command signal is applied to the transmitter 2 so
that the transmitter 2 enters into the second operation mode

and the receiver sensitivity of the command signal inputting
unit 220 is set to the higher value.

[0116] Consequently, succeeding command signals,
including the second and third command signals, can be

reliably applied by a command signal applying device to the
transmitter 2 from a location that is su?iciently aWay from

the transmitter 2, thus improving e?iciency of the routine
Work.

[0117] As a result, it becomes possible to prevent the
transmitters 2 of the tire in?ation pressure sensing apparatus

S1 from being activated by fake command signals (i.e.,
noises) While ensuring easy and reliable activation of the
transmitters 2 by true command signals.

second command signal, as indicated at Step 140.

[0108]

The predetermined task may include, but not lim

ited to, transmission of a signal that indicates the results of
a failure diagnosis for the transmitter 2 via the transmitting
unit 22b or transmission of the ID signal via the transmitting
unit 22b for making identi?cation registration for the trans
mitter 2.

[0109] After completion of the predetermined task, a third
command signal, Which indicates a third instruction for the
transmitter 2, is received by the transmitter 2, as indicated at

Step 150.
[0110] Then, according to the third instruction indicated
by the third command signal, the controlling unit 22a
changes the receiver sensitivity of the command signal
inputting unit 220 (i.e., RS in FIG. 4) from the higher value
to the loWer value, as indicated at Step 160, and the
transmitter 2 exits from the second operation mode to return
to the ?rst operation mode, as indicated at Step 170.

[0111] It is to be appreciated that though only a predeter
mined task is illustrated in the above-described operation,
tWo or more predetermined tasks may be performed in
response to receipt of more than one command signal

betWeen Steps 120 and 150.
[0112]

To sum up, in the tire in?ation pressure sensing

apparatus S1 according to the present embodiment, the
command signal inputting unit 220 of each of the transmit
ters 2 includes a receiver sensitivity sWitch that is con?gured

to change the receiver sensitivity of the command signal
inputting unit 220 betWeen the higher and loWer values.
[0113]

Each of the transmitters 2 has the ?rst and second

operation modes and normally operates in the ?rst operation
mode in Which the frame that contains signals indicative of
the sensing results of the sensing unit 21 is transmitted to the
receiver 3 and the receiver sensitivity of the command signal
inputting unit 220 is set to the loWer value.

[0114]

Consequently, even When the vehicle 1 is parked in

an area Where there exist electromagnetic Wave noises With

high levels, the command signal inputting unit 220 and the

Second Embodiment

[0118] In this embodiment, a tire in?ation pressure sensing
apparatus S2 is provided Which has the same con?guration
as the tire in?ation pressure sensing apparatus S1 according
to the previous embodiment.

[0119] HoWever, operation of the tire in?ation pressure
sensing apparatus S2 is different from that of the tire

in?ation pressure sensing apparatus S1. Accordingly, only
the difference in operation betWeen the tire in?ation pres sure
sensing apparatus S1 and S2 is to be described hereafter.

[0120] In the present embodiment, it is assumed, as in the
previous embodiment, that command signals are provided to
the transmitters 2 only When a routine Work is performed for
the transmitters 2 in a factory or a dealer’s shop. The routine
Work may include, but not limited to, a failure diagnosis and
an identi?cation registration for the transmitters 2.

[0121]

When the routine Work is performed, the transmit

ters 2 are generally subject to a pressure that falls out of the

normal range of pressure sensed by the transmitters 2 in

normal service condition (i.e., in the ?rst operation mode).
[0122] For example, When the transmitters 2 are detached
from the vehicle Wheels 5a-5d for making a failure diagnosis
therefore, they are subject to the atmospheric pressure that
is beloW the normal range.

[0123] Moreover, to enable the receiver 3 to identify
di?ferent frames transmitted from different transmitters 2, it
is required to register in advance the identi?cations of the
transmitters 2 in the RAM of the microcomputer 32 of the
receiver 3 When the transmitters 2 are installed to the

respective vehicle Wheels 5a-5d in the factory or dealer’s

shop.
[0124] During such identi?cation registration, the trans
mitters 2 are each subject to a tire in?ation pressure that is
set to be above the normal range in consideration of the tire

in?ation pressure decrease that occurs during the delivery of
the vehicle 1 from the factory or dealer’s shop to an end user.

controlling unit 22a of each of the transmitters 2 can still be

[0125] In vieW of the above, in the present embodiment,
the receiver sensitivity of the command signal inputting unit

prevented from being activated by those noises, thus sup
pressing the electric poWer consumption (i.e., the standby

pressure of the corresponding tire.

current) of each of the transmitters 2.
[0115]

Moreover, When a routine Work is to be performed

for any of the transmitters 2 in a factory or a dealer’s shop,

220 of each of the transmitters 2 is set based on the in?ation

[0126] FIG. 5 shoWs an operation of the controlling unit
2211 of each of the transmitters 2 for setting the receiver

sensitivity of the command signal inputting unit 220.
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[0127] At Step 200, the controlling unit 22a determines

[0137]

the in?ation pressure of the tire (i.e., P in FIG. 5) based on

apparatus S2 according to the present embodiment, the
receiver sensitivity of the command signal inputting unit 220

the signals outputted from the sensing unit 21. The deter
mination process may be conducted in the same Way as that

conducted in the receiver 3. Otherwise, the in?ation pressure
of the tire may be determined based only on the pressure
signal outputted from the pressure sensor of the sensing unit
21.

To sum up, in the tire in?ation pressure sensing

of each of the transmitters 2 is set to one of the higher and
loWer values based on the in?ation pressure of the corre

sponding tire.
[0138]

Moreover, each of the transmitters 2 receives com

mand signals only When the receiver sensitivity of the

[0128] At Step 210, the controlling unit 22a determines
Whether the in?ation pressure of the tire (i.e., P in FIG. 5)
is loWer than a ?rst reference value Pa. The ?rst reference
value Pa here may be the upper limit of the normal range.

command signal inputting unit 220 of the transmitter 2 is set
to the higher value.

[0139] Consequently, it becomes possible to prevent the
transmitters 2 from being activated by noises While ensuring

[0129] At Step 220, the controlling unit 22a further deter

easy and reliable activation of the transmitters 2 by com

mines Whether the in?ation pressure of the tire (i.e., P in
FIG. 5) is higher than a second reference value Pb. The
second reference value Pb here may be the loWer limit of the
normal range.

mand signals.
Third Embodiment
[0140]

In this embodiment, a tire in?ation pressure sens

[0130] If either of the determinations at Steps 210 and 220
yields a “NO” ansWer, in other Words, if the routine Wok is
performed for the transmitter 2, the controlling unit 2211 sets

ing apparatus S3 is provided Which has almost the same
con?guration and operation as the tire in?ation pressure
sensing apparatus S2 according to the second embodiment.

the receiver sensitivity of the command signal inputting unit
220 (i.e., RS in FIG. 5) to the higher value at Step 230.

[0141] Accordingly, only the difference betWeen the tire

[0131]

Otherwise, if both the determinations at Steps 210

in?ation pressure sensing apparatuses S2 and S3 is to be
described hereafter.

and 220 yield “YES” ansWers, in other Words, if the trans
mitter 2 is in normal service condition, the controlling unit
22a sets the receiver sensitivity of the command signal
inputting unit 220 (i.e., RS in FIG. 5) to the loWer value at

[0142] As described previously, in the second embodi
ment, the controlling unit 22a of each of the transmitters 2

Step 240.

sets the receiver sensitivity of the command signal inputting
unit 220 to the higher value if the in?ation pressure of the
corresponding tire is not loWer than the ?rst reference value
Pa, so as to improve e?iciency of the routine Work.

[0132] With the above operation, When each of the trans
mitters 2 operates in the ?rst operation mode to transmit the
frame to the receiver 3, the receiver sensitivity of the
command signal inputting unit 220 is set to the loWer value
so that the command signal inputting unit 220 and the

performed for the transmitter 2.

controlling unit 2211 are prevented from being activated by
noises, thus suppressing the electric poWer consumption
(i.e., the stand by current) of the transmitter 2.

temperature of air in the tire increases With the running
speed of the vehicle 1, thus increasing the in?ation pressure

[0133] On the contrary, When the routine Work is per
formed for any of the transmitters 2, the receiver sensitivity
of the command signal inputting unit 220 of the transmitter
2 is set to the higher value. In other Words, the transmitter
2 receives any command signal for performing the routine
Work only When the receiver sensitivity of the command

signal inputting unit 220 has the higher value.

[0134] Accordingly, the command signal can be reliably
applied by a command signal applying device to the trans
mitter 2 from a location that is su?iciently aWay from the

transmitter 2, thus improving e?iciency of the routine Work.
[0135]

In response to receipt of the command signal, the

transmitter 2 enters into the second operation mode to
perform a predetermined task according to an instruction

[0143]

HoWever, the in?ation pressure of the tire may

exceed the ?rst reference value Pa When no routine Work is

[0144]

Speci?cally, When the vehicle 1 is running, the

of the tire. Consequently, in some cases, the in?ation pres
sure of the tire may exceed the ?rst reference value Pa, thus

causing the receiver sensitivity of the command signal
inputting unit 220 to be set to the higher value.

[0145] To solve such a problem, in the present embodi
ment, each of the transmitters 2 is con?gured to further
include a speed sensor 25, as shoWn in FIG. 6.

[0146] The speed sensor 25 is employed to detect the
running speed of the vehicle 1. The speed sensor 25 is
con?gured, for example, With a capacitive acceleration
sensor that outputs a signal corresponding to a centrifugal
force created due to rotation of the vehicle Wheel.

[0147] Accordingly, the controlling unit 2211 is con?gured

indicated by the command signal.

to further determine the running speed of the vehicle 1 based
on the signal outputted from the speed sensor 25.

[0136] In addition, the transmitter 2 may be con?gured to
immediately exit from the second operation mode to return
to the ?rst operation mode after completion of the prede
termined task. OtherWise, the transmitter 2 may also be

2211 of each of the transmitters 2 in the tire in?ation pressure

con?gured to continuously operate in the second operation
mode for a predetermined time period from completion of
the predetermined task to receive a succeeding command

signal.

[0148]

FIG. 7 shoWs an operation of the controlling unit

sensing apparatus S3 for setting the receiver sensitivity of
the command signal inputting unit 220.
[0149]

As shoWn in FIG. 7, in addition to Steps 200-240

described previously, tWo more Steps 250 and 260 are

included in the operation of the controlling unit 22a.
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[0150] Speci?cally, When the in?ation pressure of the tire
(i.e., P in FIG. 7) is not lower than the ?rst reference value
Pa, the controlling unit 2211 further determines at Step 250
Whether the running speed of the vehicle 1 (i.e., V in FIG.
7) is higher than a predetermined value Vc.
[0151] If the determination yields a “NO” ansWer, the
controlling unit 22a sets the receiver sensitivity of the

command signal inputting unit 220 (i.e., RS in FIG. 7) to the
higher value at Step 230.

mand signals, each of Which indicates an instruction for one
of the transmitters 2 to transmit the frame.

[0162] Speci?cally, When the running speed of the vehicle
1 is not loWer than a predetermined value Vc and thus the
receiver 3 has not received an “expected” one of the frames
transmitted from a corresponding one of the transmitters 2

for a predetermined time period, it transmits to the trans
mitter 2 a command signal that indicates an instruction for
the transmitter 2 to transmit the frame to the receiver 3 once

[0152] Otherwise, If the determination yields a “YES”
ansWer, the controlling unit 2211 sets the receiver sensitivity
of the command signal inputting unit 220 (i.e., RS in FIG.
7) to the loWer value at Step 260.

more.

[0153]

mitting the frame once more in this case) according to the

With the above operation, When the in?ation pres

[0163] Upon receipt of the command signal, the transmit
ter 2 enters from the ?rst operation mode to the second

operation mode to perform a predetermined task (i.e., trans

sure of the tire exceeds the ?rst reference value Pa during

instruction indicated by the command signal.

running of the vehicle 1, the controlling unit 22a is still able
to set the receiver sensitivity of the command signal input
ting unit 220 to the loWer value, thus preventing the com
mand signal inputting unit 220 and the controlling unit 22a
To sum up, in the tire in?ation pressure sensing

[0164] In order for the transmitters 2 to reliably receive
command signals transmitted from the receiver 3, in the
present embodiment, the receiver sensitivity of the com
mand signal inputting unit 220 of each of transmitters 2 is set
to the higher value When the running speed of the vehicle 1
is not loWer than the predetermined value Vd.

apparatus S3 according to the present embodiment, the
receiver sensitivity of the command signal inputting unit 220

[0165] FIG. 8 shoWs an operation of the controlling unit
2211 of each of the transmitters 2 for setting the receiver

from being activated by noises.
[0154]

of each of the transmitters 2 is set to one of the higher and
loWer values based not only on the in?ation pressure of the

corresponding tire but also on the running speed of the
vehicle 1, thus ensuring correct setting of the receiver

sensitivity.
Fourth Embodiment
[0155]

In this embodiment, a tire in?ation pressure sens

ing apparatus S4 is provided Which has the same con?gu
ration as the tire in?ation pressure sensing apparatus S3
according to the third embodiment.

[0156] HoWever, operation of the tire in?ation pressure
sensing apparatus S4 is different from that of the tire

in?ation pressure sensing apparatus S3. Accordingly, only
the difference in operation betWeen the tire in?ation pressure
sensing apparatuses S3 and S4 is to be described hereafter.

[0157] In the previous embodiments, it is assumed that
command signals are provided to the transmitters 2 only

sensitivity of the command signal inputting unit 220.

[0166] At Step 300, the controlling unit 2211 determines
Whether the running speed of the vehicle 1 (i.e., V in FIG.
8) is loWer than the predetermined value Vd.
[0167] If the determination yields a “NO” ansWer, the
controlling unit 2211 sets the receiver sensitivity of the
command signal inputting unit 220 (i.e., RS in FIG. 8) to the
higher value at Step 310.

[0168] OtherWise, if the determination yields a “YES”
ansWer, the controlling unit 2211 sets the receiver sensitivity
of the command signal inputting unit 220 (i.e., RS in FIG.
8) to the loWer value at Step 320.
[0169]

With the above operation, When the receiver 3 has

not received an “expected” one of the frames transmitted

from the corresponding transmitter 2 for the predetermined
time period due to the running speed of the vehicle 1 being
not loWer than the predetermined value Vd, it can reliably

When a routine Work is performed for the transmitters 2 in

cause the transmitter 2 to transmit the frame once more

a factory or a dealer’s shop.

through transmitting a command signal to the transmitter 2.

[0158] HoWever, in the present embodiment, it is assumed
that command signals are provided by the receiver 3 to the
transmitters 2 When the vehicle 1 is running, so as to cause
the transmitters 2 to transmit the frames to the receiver 3.

[0159] Speci?cally, as in the previous embodiments, each

[0170] Further, the problem of unWanted activation of the
transmitters 2 by noises may occur When the vehicle 1 is
parked for a long time in an area Where there exist noises
With high levels. HoWever, the problem Will not occur When
the vehicle 1 passes through such an area With the running

of the transmitters 2 of the tire in?ation pressure sensing

speed being not loWer than the predetermined value Vd.

apparatus S4 is con?gured to repeatedly transmit, in the ?rst

[0171]

operation mode, the frame to the receiver 3 at a predeter

mined cycle.
[0160] HoWever, the probability that the receiver 3 reli
ably (or accurately) receives the frames transmitted from the
respective transmitters 2 decreases as the running speed of

Furthermore, even When the vehicle 1 is parked for

a long time in such an area, each of the transmitters 2 can

still be prevented from being activated by the noises,
because the receiver sensitivity of the command signal
inputting unit 220 is set to the loWer value due to the running

speed of the vehicle 1 being loWer than the predetermined

the vehicle 1 increases.

value Vd.

[0161] To ensure reliable transmission of the frames from
the transmitters 2 to the receiver 3, in the present embodi
ment, the receiver 3 is con?gured to further transmit com

apparatus S4 according to the present embodiment, the
receiver sensitivity of the command signal inputting unit 220

[0172]

To sum up, in the tire in?ation pressure sensing
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of each of the transmitters 2 is set to one of the higher and
loWer values based on the running speed of the vehicle 1.

[0173] Moreover, each of the transmitters 2 receives any
command signal transmitted from the receiver 3 only When
the receiver sensitivity of the command signal inputting unit

sensed in?ation pressure of the tire, said transmitter
having a ?rst operation mode, in Which said transmitter
transmits the pres sure signal generated by said pres sure
sensor, and a second operation mode;
a receiver provided on a body of the vehicle, said receiver

220 of the transmitter 2 is set to the higher value.

Working to receive the pressure signal transmitted from

[0174] Consequently, it becomes possible to prevent the
transmitters 2 from being activated by noises While ensuring

said transmitter and determine the in?ation pressure of
the tire based on the pressure signal; and

reliable activation of the transmitters 2 by the receiver 3 via

a command signal receiver operatively connected to said

command signals.

transmitter, said command signal receiver Working to
Other Embodiments

[0175] While the above particular embodiments of the
invention have been shoWn and described, it Will be under
stood by those Who practice the invention and those skilled

in the art that various modi?cations, changes, and improve
ments may be made to the invention Without departing from

the spirit of the disclosed concept.

[0176] For example, in the previous embodiments of the

sequentially receive a ?rst and a second command
signal that respectively indicate a ?rst and a second

instruction for said transmitter, said command signal
receiver having a variable receiver sensitivity that is set
by said transmitter to one of a higher value and a loWer

value,
Wherein, in response to receipt of the ?rst command signal

by said command signal receiver, said transmitter
enters into the second operation mode and sets the

invention, the receiver 3 is con?gured to include one antenna
31 for each of the transmitters 2, via Which the receiver 3
receives the frame transmitted from the transmitter 2.

receiver sensitivity of said command signal receiver to
the higher value according to the ?rst instruction indi
cated by the ?rst command signal, and

[0177] HoWever, the receiver 3 may also be con?gured to
include only a single antenna 31, via Which the receiver 3
receives all the frames transmitted from the respective
transmitters 2.

after setting of the receiver sensitively of said command
signal receiver to the higher value, said command
signal receiver receives the second command signal so
that said transmitter performs a predetermined task
according to the second instruction indicated by said
second command signal.

[0178] Moreover, in the ?rst embodiment of the invention,
each of the transmitters 2 is con?gured to receive the third

command signal after completion of the predetermined task
so as to set the receiver sensitivity of the command signal
inputting unit 220 to the loWer value and return to the ?rst

operation mode according to the third instruction indicated

by the third command signal.
[0179] HoWever, each of the transmitters 2 may also be
con?gured to set the receiver sensitivity of the command
signal inputting unit 220 to the loWer value and return to the
?rst operation mode by itself after a predetermined time

from completion of the predetermined task, Without receiv
ing the third command signal.
[0180] Furthermore, in the fourth embodiment of the
invention, each of the transmitters 2 is con?gured to have the
?rst operation mode, in Which it repeatedly transmits the
frame at a predetermined cycle, and the second operation
mode in Which it transmits the frame in response to receipt
of a command signal transmitted from the receiver 3.

[0181] HoWever, each of the transmitters 2 may also be
con?gured to operate only in the second operation mode, so
that it transmits the frame only in response to receipt of a
command signal transmitted from the receiver 3.

[0182] Such modi?cations, changes, and improvements
Within the skill of the art are intended to be covered by the

appended claims.
What is claimed is:

1. A tire in?ation pressure sensing apparatus comprising:
a transmitter provided on a Wheel of a vehicle, said

transmitter including a pressure sensor con?gured to
sense an in?ation pressure of a tire mounted on the

Wheel and generate a pressure signal that indicates the

2. The tire in?ation pressure sensing apparatus as set forth

in claim 1, Wherein said command signal receiver includes
an antenna, via Which the command signals are received by

said command signal receiver, and a sWitch that is con?g
ured to be selectively turned on and off by said transmitter
so as to change the receiver sensitivity of said command

signal receiver betWeen the higher and loWer values.
3. The tire in?ation pressure sensing apparatus as set forth

in claim 1, Wherein, after completion of the predetermined
task by said transmitter, said command signal receiver
receives a third command signal so that said transmitter sets

the receiver sensitively of said command signal receiver to
the loWer value and exits from the second operation mode
according to a third instruction indicated by the third com

mand signal.
4. The tire in?ation pressure sensing apparatus as set forth

in claim 1, Wherein, after a predetermined time from
completion of the predetermined task, said transmitter sets
the receiver sensitively of said command signal receiver to
the loWer value and exits from the second operation mode.
5. The tire in?ation pressure sensing apparatus as set forth

in claim 1, Wherein the predetermined task performed by
said transmitter in the second operation mode is to transmit
a signal for making a failure diagnosis for said transmitter
and said command signal receiver.
6. The tire in?ation pressure sensing apparatus as set forth

in claim 1, Wherein the predetermined task performed by
said transmitter in the second operation mode is to transmit
an identi?cation signal that indicates an identi?cation of said
transmitter so as to make an identi?cation registration for

said transmitter.
7. The tire in?ation pressure sensing apparatus as set forth

in claim 1, Wherein said command signal receiver is inte
grated into said transmitter.
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8. A tire in?ation pressure sensing apparatus comprising:
a transmitter provided on a Wheel of a vehicle, said

transmitter including a pressure sensor con?gured to
sense an in?ation pressure of a tire mounted on the

Wheel and generate a pressure signal that indicates the
sensed in?ation pressure of the tire, said transmitter
having a ?rst operation mode, in Which said transmitter

transmits the pressure signal generated by said pressure
sensor, and a second operation mode;
a receiver provided on a body of the vehicle, said receiver

Working to receive the pressure signal transmitted from
said transmitter and determine the in?ation pressure of
the tire based on the pressure signal; and

a command signal receiver operatively connected to said

tion of said transmitter so as to make an identi?cation

registration for said transmitter.
14. The tire in?ation pressure sensing apparatus as set

forth in claim 8, Wherein said command signal receiver is
integrated into said transmitter.
15. Atire in?ation pressure sensing apparatus comprising:
a transmitter provided on a Wheel of a vehicle, said

transmitter including a pressure sensor con?gured to
sense an in?ation pressure of a tire mounted on the

Wheel and generate a pressure signal that indicates the
sensed in?ation pressure of the tire, said transmitter
having a ?rst operation mode, in Which said transmitter

transmits the pressure signal generated by said pressure
sensor, and a second operation mode;

transmitter, said command signal receiver Working to

a receiver provided on a body of the vehicle, said receiver

receive a command signal that indicates an instruction

Working to receive the pressure signal transmitted from

for said transmitter, said command signal receiver
having a variable receiver sensitivity,

said transmitter and determine the in?ation pressure of
the tire based on the pressure signal;

Wherein, the receiver sensitivity of said command signal

a speed sensor operatively connected to said transmitter,
said speed sensor Working to sense a speed of the

receiver is set to one of a higher value and a loWer value

by said transmitter based on the in?ation pressure of the
tire sensed by said pressure sensor,

vehicle; and
a command signal receiver operatively connected to said

the command signal is received by said command signal

transmitter, said command signal receiver Working to

receiver When the receiver sensitivity of said command

receive a command signal that indicates an instruction

signal receiver has the higher value, and

for said transmitter, said command signal receiver
having a variable receiver sensitivity,

in response to receipt of the command signal by said
command signal receiver, said transmitter enters into
the second operation mode to perform a predetermined
task according to the instruction indicated by the com

mand signal.

Wherein, the receiver sensitivity of said command signal
receiver is set to one of a higher value and a loWer value

by said transmitter based on the speed of the vehicle

sensed by said speed sensor,

9. The tire in?ation pressure sensing apparatus as set forth

in claim 8, Wherein said command signal receiver includes
an antenna, via Which the command signal is received by
said command signal receiver, and a sWitch that is con?g
ured to be selectively turned on and off by said transmitter
so as to change the receiver sensitivity of said command

signal receiver betWeen the higher and loWer values.
10. The tire in?ation pressure sensing apparatus as set
forth in claim 8, Wherein said transmitter sets the receiver
sensitivity of said command signal receiver to the loWer
value When the in?ation pressure of the tire is loWer than a
?rst reference value and higher than a second reference
value and to the higher value otherWise.
11. The tire in?ation pressure sensing apparatus as set
forth in claim 10 further comprising a speed sensor that
Works to sense a speed of the vehicle and is operatively
connected to said transmitter, Wherein When the in?ation
pressure of the tire is not loWer than the ?rst reference value,
said transmitter sets the receiver sensitivity of said command

signal receiver to the higher value if the speed of the vehicle
sensed by said speed sensor is loWer than a predetermined
value and to the loWer value otherWise.
12. The tire in?ation pressure sensing apparatus as set

forth in claim 8, Wherein the predetermined task performed
by said transmitter in the second operation mode is to
transmit a signal for making a failure diagnosis for said
transmitter and said command signal receiver.

the command signal is received by said command signal
receiver When the receiver sensitivity of said command

signal receiver has the higher value, and
in response to receipt of the command signal by said
command signal receiver, said transmitter enters into
the second operation mode to perform a predetermined
task according to the instruction indicated by the com

mand signal.
16. The tire in?ation pressure sensing apparatus as set

forth in claim 15, Wherein said command signal receiver
includes an antenna, via Which the command signal is
received by said command signal receiver, and a sWitch that
is con?gured to be selectively turned on and off by said
transmitter so as to change the receiver sensitivity of said

command signal receiver betWeen the higher and loWer
values.
17. The tire in?ation pressure sensing apparatus as set
forth in claim 15, Wherein said transmitter sets the receiver

sensitivity of said command signal receiver to the loWer
value When the speed of the vehicle is loWer than a prede
termined value and to the higher value otherWise.
18. The tire in?ation pressure sensing apparatus as set

forth in claim 15, Wherein the predetermined task performed
by said transmitter in the second operation mode is to
transmit the pressure signal so as to ensure reliable trans

forth in claim 8, Wherein the predetermined task performed
by said transmitter in the second operation mode is to

mission of the pressure signal from said transmitter to said
receiver.
19. The tire in?ation pressure sensing apparatus as set

transmit an identi?cation signal that indicates an identi?ca

forth in claim 15, Wherein the predetermined task performed

13. The tire in?ation pressure sensing apparatus as set

US 2006/0145829 A1

Jul. 6, 2006
11

by said transmitter in the second operation mode is to
transmit anidenti?cation signal that indicates an identi?ca-

20. The tire in?ation pressure sensing apparatus as set
forth in Claim 15, wherein Said Speed Sensor and Said

tion of said transmitter so as to allow said receiver to identify

Command slgnal recelver are Integrated Into Sald transmmer'

said transmitter.

*
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