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(7) ABSTRACT

A universal monitor to be mounted in a tire of a vehicle, the
monitor for use in a remote tire pressure monitoring system
for the vehicle. The monitor includes a sensor for sensing
tire pressure, and a storage device for storing a plurality of
codes, each code comprising at least a data format. The
monitor also includes a transmitter in communication with
the sensor and the storage device, the transmitter for trans-
mitting a wireless signal including data representing the
sensed tire pressure. The wireless signal is transmitted by the
transmitter according to at least one of the stored plurality of

codes.
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UNIVERSAL TIRE PRESSURE MONITOR

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The present invention relates to a universal monitor
to be mounted in a tire of a vehicle, the monitor for use in
a remote tire pressure monitoring system for the vehicle.

[0003] 2. Background Art

[0004] 1t is well known in the automotive industry to
provide vehicles with remote tire pressure monitoring
(TPM) systems for monitoring tire pressure and other tire
parameters. Such TPM systems typically include a tire
monitor mounted in each vehicle tire for monitoring at least
the pressure of the associated tire. Each tire monitor trans-
mits wireless signals that includes data representing the tire
pressure. The wireless signals, which are typically radio
frequency (RF) signals, are transmitted from the monitors to
a control module located on-board the vehicle. The tire
pressure information delivered to the control module by the
wireless signals from the monitors is subsequently conveyed
to a vehicle operator or occupant, such as by a display.

[0005] Existing TPM systems are different from one
manufacturer to the next, and may even be different within
an individual manufacturer’s platform. As a result, certain
components, such as tire monitors, must be specially con-
figured for use in a particular TPM system. In that regard,
different manufacturers’ codes are used to represent different
TPM systems. A tire monitor configured for use in a par-
ticular TPM system has a manufacturer’s code that may
indicate a particular combinations of various characteristics,
such as a carrier frequency, modulation scheme, data format
and/or encryption technique to be used for the wireless
signals in that particular TPM system.

[0006] Thus, there exists a need for a universal tire moni-
tor for use in remote tire pressure monitoring systems. Such
a universal monitor would reduce the need for installers and
aftermarket providers to stock multiple tire monitors con-
figured for different TPM systems. Instead, such installers
and providers could replace multiple monitors with a single
monitor that could be used with multiple TPM systems.
Such a universal monitor would also reduces installation
complexity since a single monitor and installation procedure
could be used.

SUMMARY OF THE INVENTION

[0007] Accordingly, the present invention provides a uni-
versal tire pressure monitor for use in a remote tire pressure
monitoring system for a vehicle.

[0008] According to one embodiment of the present inven-
tion, a universal monitor to be mounted in a tire of a vehicle
is provided, the monitor for use in a remote tire pressure
monitoring system for the vehicle. The monitor comprises a
sensor for sensing tire pressure, and a storage device for
storing a plurality of codes, each code comprising at least a
data format. The monitor further comprises a transmitter in
communication with the sensor and the storage device, the
transmitter for transmitting a wireless signal including data
representing the sensed tire pressure, wherein the wireless
signal is transmitted by the transmitter according to at least
one of the stored plurality of codes.
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[0009] According to another embodiment of the present
invention, a universal monitor to be mounted in a tire of a
vehicle is provided, the monitor for use in a remote tire
pressure monitoring system for the vehicle. The monitor
comprises a sensor for sensing tire pressure, and a receiver
for receiving a program signal, the program signal compris-
ing one of a plurality of codes, each code comprising at least
a data format. In this embodiment, the monitor further
comprises a transmitter in communication with the sensor
and for transmitting a wireless signal including data repre-
senting the sensed tire pressure, wherein the wireless signal
is transmitted according to the one of the plurality of codes
received by the receiver.

[0010] According to still another embodiment of the
present invention, a universal monitor to be mounted in a tire
of a vehicle is provided, the monitor for use in a remote tire
pressure monitoring system for the vehicle. The monitor
comprises a sensor for sensing tire pressure, and a storage
device for storing a plurality of codes, each code comprising
at least a data format. In this embodiment, the monitor
further comprises a transmitter in communication with the
sensor and the storage device, the transmitter for transmit-
ting a series of wireless signals including data representing
the sensed tire pressure, wherein each of the series of
wireless signal is transmitted according to a different one of
the stored plurality of codes.

[0011] The following detailed description and accompa-
nying drawings set forth preferred embodiments of the
present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is a simplified, representative block dia-
gram of a remote tire pressure monitoring for use with the
universal monitor of the present invention;

[0013] FIG. 2 is a simplified block diagram of embodi-
ments of a universal monitor for use in a vehicle remote tire
pressure monitoring system according to the present inven-
tion; and

[0014] FIG. 3 is a simplified block diagram of another
embodiment of the universal monitor for use in a vehicle
remote tire pressure monitoring system according to the
present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT(S)

[0015] Referring now to FIG. 1, a simplified, representa-
tive block diagram of a remote tire pressure monitoring
system is shown, denoted generally by reference numeral
10. As seen therein, the remote tire pressure monitoring
system (10) is designed for use in a vehicle (12) having a
plurality of tires (14). It should be noted that while the tire
pressure monitoring system (10) is shown and described
herein in conjunction with an automotive vehicle having
four tires, such an environment is exemplary only. That is,
tire pressure monitoring systems (10) are suitable for use in
any type of vehicle having any number of tires.

[0016] The remote tire pressure monitoring system (10)
includes a plurality of tire monitors (16). Each tire monitor
(16) is provided for mounting in one of the plurality of tires
(14). In that regard, each tire monitor (16) is preferably
located inside the tire (14) adjacent the tire inflation valve
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stem (not shown), although any mounting location known in
the art may be used. In general, each tire monitor (16)
monitors at least the pressure of the associated tire (14), and
transmits a wireless signal (18) that includes data represent-
ing the tire pressure. The wireless signals (18) are transmit-
ted from the monitors (16) to a control module (20) located
on-board the vehicle (12). The tire pressure information
delivered to the control module (20) by the wireless signals
(18) from the monitors (16) is subsequently conveyed to a
vehicle operator or occupant (not shown), typically in the
form of a display (22).

[0017] Still referring to FIG. 1, control module (20)
typically includes a receiver (24) for receiving the wireless
signals (18) transmitted from monitors (16). Receiver (24)
may comprise one or more antennae (not shown) located at
one or more selected sites on the vehicle (12). Control
module (20) also typically includes a controller (26) pro-
vided in communication with receiver (24). Controller (26)
is for processing wireless signals (18) received by receiver
(24) from monitors (16) and for generating information
signals (not shown) for use in conveying at least tire pressure
information to a vehicle operator, typically via display (22).
Display (22) may be a monitor, LCD, LED display or a
lighted icon in the vehicle instrument panel, dashboard or
any vehicle console. It should be noted that information
concerning other tire parameters, such as temperature, status
and/or speed may also be conveyed to the vehicle operator.
It should also be noted that the information may also be
conveyed to the vehicle operator in an audible fashion, and
may include a warning, which may also be audible, if tire
pressure or other tire parameters, such as temperature, are
outside recommended ranges.

[0018] Wireless signals (18) transmitted from tire moni-
tors (16) typically comprise a radio frequency (RF) carrier
signal modulated with a digital data word that represents at
least a sensed, monitored or determined tire pressure, but
which may also represent other tire parameters and/or infor-
mation. A simple and common form of modulating the
carrier signal is through on-off keying (OOK), where a
binary “one” in the data word results in transmission of the
carrier signal for the duration of the “one,” and a binary
“zero” in the data word results in no transmission of the
carrier signal for the duration of the “zero.”

[0019] Wireless signals (18) can be configured to operate
at different carrier frequencies, and using different modula-
tion schemes (e.g., on-off keying (OOK), frequency shift
keying (FSK), or amplitude shift keying (ASK)). Wireless
signals (18) can also be configured with different data
formats (i.e., the number and location of the bits represent-
ing the sensed tire pressure and other information). Wireless
signals (18) can still further be encrypted according to
various techniques, and may also have additional or other
characteristics than those described above. The combination
of characteristics to be used for a particular wireless signal
(18) may be referred to as a signal format.

[0020] As previously described, existing TPM systems are
different from one manufacturer to the next, and may even
be different within an individual manufacturer’s platform.
As a result, components such as tire monitors must be
specially configured for use in a particular TPM system. In
that regard, different manufacturers’ codes are used to
represent different TPM systems. A tire monitor configured
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for use in a particular TPM system has a manufacturer’s
code that may indicate a particular signal format with a
particular combination of characteristics, such as a carrier
frequency, modulation scheme, data format and/or encryp-
tion technique, to be used for the wireless signals in that
particular TPM system.

[0021] Thus, as also previously described, there exists a
need for a universal tire monitor for use in remote tire
pressure monitoring systems. Such a universal monitor
would reduce the need for installers and aftermarket pro-
viders to stock multiple tire monitors configured for different
TPM systems. Instead, such installers and providers could
replace multiple monitors with a single monitor that could
be used with multiple TPM systems. Such a universal
monitor would also reduces installation complexity since a
single monitor and installation procedure could be used.

[0022] Referring now to FIG. 2, embodiments of the
universal tire monitor of the present invention are shown,
denoted generally by reference numeral 16. The universal
monitor (16) is for use in a remote tire pressure monitoring
system (10) of the type shown in FIG. 1. According to the
universal monitor (16) of the present invention, an appro-
priate sensor (28) and/or other device is provided, for
sensing, determining and/or monitoring at least the pressure
of the associated tire (14). In that regard, monitor (16) may
also be equipped to sense, determine and/or monitor any
number of tire parameters in addition to pressure including,
but not limited to, temperature, status (i.e., whether or not
the tire is rotating) and/or speed, in any fashion known in the
art.

[0023] A transmitter (TX) (30) is provided in communi-
cation with sensor (28) for transmitting wireless signals (18)
representative of the sensed tire pressure. That is, wireless
signals (18) include data representing the sensed tire pres-
sure. In that regard, wireless signals (18) are preferably radio
frequency (RF) signals, although other signal types known
in the art can be employed. It should be noted that wireless
signals (18) may also include data representative of infor-
mation concerning any of a number of other tire parameters
such as temperature, status and/or speed as sensed, measured
and/or determined by an appropriately equipped tire monitor
(16).

[0024] A controller (32) is provided in communication
with transmitter (30) and with a receiver (34). Controller
(32) preferably comprises a microprocessor, which prefer-
ably includes a storage device or memory, such as a read-
only memory (ROM) and/or any type of random access
memory (RAM). According to one embodiment of the
present invention, controller (32) is for storing a plurality of
manufacturers’ codes. As previously described, in existing
TPM systems, manufacturers’ codes may be used to identify
a signal format including any number of characteristics,
such as carrier frequency, modulation scheme, data format
and/or encryption technique, for wireless signals (18).

[0025] Referring still to FIG. 2, receiver (34) is for
receiving a program signal (36). Program signal (36) is
preferably a low frequency (LF) signal, such as in the range
of approximately 125-135 kHz, transmitted from a remote
LF transmitter (38). Receiver (34), program signal (36) and
remote transmitter (38), however, could take other forms
known in the art, such as RF. In that same regard, rather than
a wireless configuration, receiver (34) could be provided as
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a port either on or in communication with controller (32) for
receiving program signal (36) from an external interface
(40) over a temporary wired connection.

[0026] In any event, program signal (36) is for use in
selecting one of the plurality of manufacturers’ codes
according to which wireless signal (18) will be transmitted
by transmitter (30). That is, prior to or upon installation of
monitor (16) in a vehicle tire, program signal (36) is sent to
receiver (34), such as by a technician, either via remote
transmitter (38) or external interface (40). In this embodi-
ment, program signal (36) includes a command for use by
controller (32) to select one of the plurality of stored
manufacturers’ codes.

[0027] Subsequently, during operation of the TPM system,
controller (32) controls transmitter (30) to transmit wireless
signal (18) according to the signal format indicated by the
selected manufacturers’ code. As previously described, sig-
nal formats for wireless signal (18) may include character-
istics such as carrier frequency, modulation scheme, data
format, encryption technique and/or other characteristics. In
that regard, with reference again to FIG. 1, receiver (24) for
on-board controller (20) is configured to receive wireless
signals (18) having the signal format of the selected one of
the plurality of manufacturers’ codes. Controller (26) of
control module (20) then conveys at least tire pressure
information to a vehicle occupant via display (22).

[0028] Alternatively, rather than storing a plurality of
manufacturers’ codes, controller (32) may be used to store
a particular manufacturer’s code received via program signal
(36). In that regard, controller (32) may store a base code,
and a program signal (36) sent to receiver (34), such as by
a technician via remote transmitter (38) or external interface
(40), includes a particular manufacturers’ code for storage
by controller (32). Subsequently, during operation of the
TPM system, controller (32) controls transmitter (30) to
transmit wireless signal (18) according to the signal format
indicated by the particular manufacturers’ code. With ref-
erence again to FIG. 1, receiver (24) for on-board controller
(20) is configured to receive wireless signals (18) having the
signal format of the particular manufacturer’s code. Con-
troller (26) of control module (20) then conveys at least tire
pressure information to a vehicle occupant via display (22).

[0029] In either embodiment, rather than being specially
configured to operate in a particular TPM system, tire
monitor (16) is universal. That is, tire monitor (16) has the
ability to transmit wireless signal (18) according to any
signal format, and can therefore be programmed to operate
in any TPM system. In that same fashion, tire monitor (16)
may be removed from a particular TPM system on a
particular vehicle, and then re-initialized upon installation in
a different TPM system on a different vehicle or vehicle
platform.

[0030] Referring next to FIG. 3, another embodiment of
the universal tire monitor of the present invention is shown,
again denoted generally by reference numeral 16. Once
again, the universal monitor (16) is for use in a remote tire
pressure monitoring system (10) of the type shown in FIG.
1. Here again, according to the universal monitor (16) of the
present invention, an appropriate sensor (28) and/or other
device is provided, for sensing, determining and/or moni-
toring at least the pressure of the associated tire (14).
Monitor (16) may again also be equipped to sense, deter-
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mine and/or monitor any number of tire parameters in
addition to pressure including, but not limited to, tempera-
ture, status (i.e., whether or not the tire is rotating) and/or
speed, in any fashion known in the art.

[0031] A transmitter (TX) (30) is again provided in com-
munication with sensor (28) for transmitting wireless signals
(18) representative of the sensed tire pressure. Wireless
signals (18) are again preferably radio frequency (RF)
signals, although other signal types known in the art can be
employed. It should be noted that wireless signals (18) may
also include data representative of information concerning
any of a number of other tire parameters such as tempera-
ture, status and/or speed as sensed, measured and/or deter-
mined by an appropriately equipped tire monitor (16).

[0032] A controller (32) is again provided in communica-
tion with transmitter (30). Controller (32) preferably com-
prises a microprocessor, which preferably includes a storage
device or memory, such as a read-only memory (ROM)
and/or any type of random access memory (RAM). Con-
troller (32) is for storing a plurality of manufacturers’ codes.
As previously described, in existing TPM systems, manu-
facturers’ codes may be used to identify a signal format
including any number of characteristics, such as carrier
frequency, modulation scheme, data format and/or encryp-
tion technique, for wireless signals (18).

[0033] In this embodiment, during operation of the TPM
system, controller (32) controls transmitter (30) to transmit
a series of wireless signals (18). Each one of the series of
wireless signals (18) is transmitted by transmitter (30)
according to the signal format indicated by a different one of
the plurality of manufacturers’ codes. In such a fashion, a
wireless signal (18) is transmitted by transmitter (30) for
every type of TPM system. With reference again to FIG. 1,
the control module (20) on-board vehicle (12), including
receiver (24), recognizes one of the series of wireless signals
(18) from transmitter (30), which is used by controller (26)
of control module (20) to convey at least tire pressure
information to a vehicle occupant via display (22).

[0034] As is well known in the art, tire monitor (16) also
includes a battery (not shown) in communication with and
for providing power to transmitter (30). In this embodiment,
transmission of a series of wireless signals (18) by trans-
mitter (30) increases power consumption, thereby reducing
the useful life of such a battery. However, since transmitter
(30) transmits wireless signals (18) according to the signal
formats for every type of TPM system, no receiver, remote
transmitter or external interface is required as shown and
described in conjunction with the embodiments of FIG. 2,
thereby reducing the complexity of tire monitor (16).

[0035] Once again, rather than being specially configured
to operate in a particular TPM system, tire monitor (16) is
universal. That is, tire monitor (16) transmit wireless signals
(18) according to a plurality of signal formats for every type
of TPM system, and therefore operates in all TPM systems.
In that same fashion, tire monitor (16) may be removed from
a particular TPM system on a particular vehicle, and used in
a different TPM system on a different vehicle or vehicle
platform.

[0036] As is readily apparent from the foregoing descrip-
tion, the present invention provides a universal tire monitor
for use in remote tire pressure monitoring systems. The
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universal monitor reduces the need for installers and after-
market providers to stock multiple tire monitors configured
for different TPM systems. Instead, such installers and
providers can replace multiple monitors with a single moni-
tor that can be used with multiple TPM systems. The
universal monitor also reduces installation complexity since
a single monitor and installation procedure can be used.

[0037] While embodiments of the invention have been
illustrated and described, it is not intended that these
embodiments illustrate and describe all possible forms of the
invention. Rather, the words used in the specification are
words of description rather than limitation, and it is under-
stood that various changes may be made without departing
from the spirit and scope of the invention.

What is claimed is:

1. Auniversal monitor to be mounted in a tire of a vehicle,
the monitor for use in a remote tire pressure monitoring
system for the vehicle, the monitor comprising:

a sensor for sensing tire pressure;

a storage device for storing a plurality of codes, each code
comprising at least a data format; and

a transmitter in communication with the sensor and the
storage device, the transmitter for transmitting a wire-
less signal including data representing the sensed tire
pressure, wherein the wireless signal is transmitted by
the transmitter according to at least one of the stored
plurality of codes.

2. The monitor of claim 1 further comprising a receiver in
communication with the storage device, the receiver for
receiving a program signal for use in selecting one of the
plurality of codes according to which the wireless signal is
transmitted by the transmitter.

3. The monitor of claim 2 wherein the receiver comprises
a port for receiving the program signal.

4. The monitor of claim 3 further comprising an external
interface for connecting to the port and transmitting the
program signal.

5. The monitor of claim 2 wherein the program signal has
a low frequency, and the receiver comprises a low frequency
receiver.

6. The monitor of claim 2 further comprising a remote
transmitter for transmitting the program signal for receipt by
the receiver.

7. The monitor of claim 6 wherein the program signal has
a low frequency, the receiver comprises a low frequency
receiver, and the remote transmitter comprises a low fre-
quency transmitter.

8. The monitor of claim 1 wherein the wireless signal is
transmitted by the transmitter according to each of the stored
plurality of codes.

9. The monitor of claim 1 further comprising a receiver
for mounting on the vehicle, the receiver for receiving the
wireless signal transmitted by the transmitter, wherein the
receiver is configured to recognize a wireless signal trans-
mitted according to one of the plurality of codes.

10. The monitor of claim 2 further comprising a receiver
for mounting on the vehicle, the receiver for receiving the
wireless signal transmitted by the transmitter, wherein the
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receiver is configured to recognize a wireless signal trans-
mitted according to one of the plurality of codes.

11. A universal monitor to be mounted in a tire of a
vehicle, the monitor for use in a remote tire pressure
monitoring system for the vehicle, the monitor comprising:

a sensor for sensing tire pressure;

a receiver for receiving a program signal, the program
signal comprising one of a plurality of codes, each code
comprising at least a data format; and

a transmitter in communication with the sensor and for
transmitting a wireless signal including data represent-
ing the sensed tire pressure, wherein the wireless signal
is transmitted according to the one of the plurality of
codes received by the receiver.

12. The monitor of claim 11 further comprising a storage
device in communication with the receiver and the trans-
mitter, the storage device for storing the one of the plurality
of codes received by the receiver.

13. The monitor of claim 11 wherein the program signal
has a low frequency, and the receiver comprises a low
frequency receiver.

14. The monitor of claim 11 further comprising a remote
transmitter for transmitting the program signal for receipt by
the receiver.

15. The monitor of claim 14 wherein the program signal
has a low frequency, the receiver comprises a low frequency
receiver, and the remote transmitter comprises a low fre-
quency transmitter.

16. The monitor of claim 11 wherein the receiver com-
prises a port for receiving the program signal.

17. The monitor of claim 16 further comprising an exter-
nal interface for connecting to the port and transmitting the
program signal.

18. The monitor of claim 11 further comprising a receiver
for mounting on the vehicle, the receiver for receiving the
wireless signal transmitted by the transmitter, wherein the
receiver is configured to recognize a wireless signal trans-
mitted according to the one of the plurality of codes.

19. A universal monitor to be mounted in a tire of a
vehicle, the monitor for use in a remote tire pressure
monitoring system for the vehicle, the monitor comprising:

a sensor for sensing tire pressure;

a storage device for storing a plurality of codes, each code
comprising at least a data format; and

a transmitter in communication with the sensor and the
storage device, the transmitter for transmitting a series
of wireless signals including data representing the
sensed tire pressure, wherein each of the series of
wireless signals is transmitted according to a different
one of the stored plurality of codes.

20. The monitor of claim 19 further comprising a receiver
for mounting on the vehicle, the receiver for receiving the
series of wireless signals transmitted by the transmitter,
wherein the receiver is configured to recognize one of the
series of wireless signal transmitted according to one of the
plurality of codes.





