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(57) Abstract: The present invention relates to a wireless tire monitoring
device for a vehicle. Accordingly, the wireless tire monitoring device (100) in-
cludes: a) a tire pressure/temperature signal transmitting device (110); b) at
least one sensor unit (130) for measuring or detecting at least one parameter re-
lating to the conditions of the tire (200); ¢) an antenna (150) for transmitting
signal corresponding to the tire conditions; wherein the wireless tire monitoring
device (100) is detachably mounted to a valve stem (210) of the tire (200) and
being served as a cap for the valve stem (210); wherein the antenna (150) in-
cludes at least one curvature strip (151 ) configured at same axis (Z - Z) with
the valve stem (210) so that it centre axis aligns with the valve stem (210) of the
tire (200); and wherein the antenna (150) and valve stem (210) share a common
axis (X - X) of a tire wheel (230) and adapted to be revolved about the common
axis (X - X) of the tire wheel (230).
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WIRELESS TIRE MONITORING DEVICE

FIELD OF INVENTION

The present invention relates generally to a wireless tire monitoring device for vehicle,
and more particularly to a tire pressure / temperature signal transmitting device with

wireless interface.

BACKGROUND OF INVENTION

Arriving at the destination conveniently and safely is significantly important for the
consumer group who own automobiles. Various types of automobiles or vehicles have
become prerequisite traffic means or transporting equipment in the modern society. As a

result, people are paying more and more attention to the safety in driving a vehicle.

One of the factors that affects the safety of driving is the functionality and proper
operation of vehicle's components (such as braking system, tires, ignition system), which
is the most important link. In terms of tires, factors that affect the safety include tire
pressure and tire temperature in addition to the grooves of the tire surface. As such, the

tire pressure and/or temperature detection are crucial for a vehicle.

For example, if the tire pressure is 25% lower than the normally required tire pressure
over a long period of time, the tire tends to have a dramatic temperature rise that may
result in a blowout when the vehicle is moving at a high speed. If the tire pressure is too

high or insufficient, it will cause damage to the tires.
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Accordingly, should the tire pressure be 25% higher than a standard tire pressure value;
the usable life of the tire will be shortened by 15% - 20%; and when the tire pressure is
25% lower than the standard value, the usable life of tire shortens by 30%. Properly
inflated tires not only have enhanced performance and safety in use, but also save more

fuel and have prolonged tire life.

However, according to statistics, 20% of the currently being used vehicles have
insufficiently inflated tires. Moreover, tire temperatures also have important influence on
safe driving. The higher the tire temperature is, the lower the tire strength is. That is, tires
with high tire temperature are more easily deformed. Moreover, the tire wearing increases

by 2% when the tire temperature rises by 1° C.

Only when the tire pressure is at the right amount can the tire achieve its optimal
performance. When the tire pressure is too high, the fraction of the tire when rolling
becomes small. However, because the contact area between the tire and the ground is
shortened, the middle of the tire is wom out quickly. Because the tire's surface tension
expands, it creates damages as well as cracks. On the other hand, when the tire pressure
is insufficient, the fraction of the tire when rolling becomes great, gas consumption
increases, and the wear and tear on both sides of the tire increases relatively. As such, it
increases the tire temperature and causes surface or ply of the tire to exfoliate easily.

When the tire temperature is overheated, blow out may occur.

To ensure safe driving, various types of tire pressure monitoring systems have been
developed. Some prior arts teach the incorporation of sensors, either to the tire proper or
in proximity thereof, for measuring an operational parameter of the tire. Once the
parameter is measured, it is transmitted to a terminal at a remote location, such as for

example a maintenance facility, or to a monitor fixedly mounted to the vehicle.
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A number of prior art devices have attempted to solve the problem of improperly inflated
vehicle tires. Typically, these devices tend to monitor tire parameters, such as
temperature and pressure, and provide an indication to the vehicle operator if any of the
vehicle tires are improperly inflated or a potential safety hazard exists due to severe
under inflation. Many of the prior art devices provide a remote sensor within each of the
tires in addition to a transmitter for transmitting a signal to a centrally located receiving
unit. However, some prior art device has succumbed to at least one of the many varied
challenges imposed upon a sensor subjected to the incredibly harsh operating

environment of a vehicle tire.

A typical vehicle operating environment is not particularly amenable to the transmission
and reception of digital or analog signals. Since some of the transmitter is often located
entirely within a vehicle tire, powered by a battery separate from the vehicle battery, the
receiver must be especially sensitive to the detection of relatively weak signals present in
an electrically noisy milieu. Furthermore, the various electrically conductive components
found on a typical vehicle may facilitate electrical communication but tend to hinder radio

wave transmissions.

Another significant problem associated with the transmitter disposed upon or within the
vehicle tire is that rotation of a transmitting antenna induces a “Doppler frequency shift” in
the transmitted signal if the antenna is not oriented with its centre of mass along the axis
of rotation of the vehicle tire. Thus, systems which utilize a valve stem of the tire as the
transmitting antenna must provide complex detection circuitry to compensate for the
Doppler shift. Alternatively, such systems may dramatically increase the redundancy of
transmissions since much of the information will be filtered out as noise. Moreover, high

rotational speed or revolution of the tire wheel may lead to inconsistency of signal
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transmission. Thus, inconsistent transmission and relatively weak signals may lead to
loss of information or false information with regard to the tire pressure / temperature

conditions of the vehicle.

In view of these and other shortcomings, it is desirous to provide a wireless tire
monitoring device adapted to be detachably mounted to a valve stem of the vehicle tire,
such that it provides a simple and effective device that lending in both to economy of
manufacture and simplicity / convenient of use, and yet resists to any unfavourable
weather conditions, dirt or debris contamination, while enables to functioning reliably
under conditions adverse to wireless transmissions, such as frequency shift induced by
rotation of the wheel or Doppler shift. The present invention also facilitates prolonged
periods of power consumption, and yet substantially reduced in assembly and
maintenance costs. The wireless tire monitoring device of the present invention and its
combination of elements thereof will be described and/or exemplified in the detailed

description.
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SUMMARY OF THE INVENTION

The present invention relates to a wireless tire monitoring device for a vehicle.
Accordingly, the wireless tire monitoring device includes: a) a tire pressure / temperature
signal transmitting device; b) at least one sensor unit for measuring or detecting at least
one parameter relating to the conditions of the tire; ¢) an antenna for transmitting signal
corresponding to the tire conditions; wherein the wireless tire monitoring device is
detachably mounted to a valve stem of the tire and being served as a cap for the valve
stem; wherein the antenna includes at least one curvature strip configured at same axis
(Z — Z) with the valve stem so that it centre axis aligns with the valve stem of the tire; and
wherein the antenna and valve stem share a common axis (X — X) of a tire wheel and

adapted to be revolved about the common axis (X — X) of the tire wheel.

The tire pressure / temperature signal transmitting device is further equipped with a
battery holder to accommodate a battery. By way of example but not by way of limitation,
the at least one curvature strip of the antenna is a fully, substantially or semi-circular strip

adapted to be configured along the circumference of the battery holder.

In the preferred embodiment of the present invention, the antenna, which revolves about
the common axis (X — X) of the tire wheel, is being oriented so that centre axis of the
curvature strip lies along with the axis (Z — Z) of the valve stem; and such configuration
enables to avoid any inducing of Doppler frequency shift to transmitted signal. The valve
stem, which tiltably extends from the tire in nature, enables a radially transmission of the
signals from the curvature strip of the antenna to be channelled or directed to the vehicle
body. Accordingly, the radially transmission signals of the curvature strip enables to
eliminate any inconsistency or weak signals transmission, thus any loss of information or

false information relating to the conditions of the tire can be eliminated.
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The tire pressure / temperature signal transmitting device is also equipped with a micro-
controller. Accordingly, the micro-controller serves to process all related information
received from the sensor unit and transmits the information to other associated units in a

tire pressure monitoring system (TPMS) via the antenna.

In accordance with the preferred exemplary of the present invention, the antenna is
preferably electronically connected to the Bluetooth chip for Bluetooth pairing, wireless
communication or encryption, and for transmitting wireless signal relating to the tire
conditions, in between the tire pressure / temperature signal transmitting device and the
other associated units in tire pressure monitoring system (TPMS). It will be appreciated
that the antenna is being controlled by the micro-controller such that it facilitates
prolonged periods of power consumption to continuously generate an ultra-low power

consumption Bluetooth wave signal to extend the useful life of the battery.

The present invention consists of several novel features and a combination of parts
hereinafter fully described and illustrated in the accompanying description and drawings,
it being understood that various changes in the details may be made without departing
from the scope of the invention or sacrificing any of the advantages of the present

invention.
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BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be fully understood from the detailed description given herein
below and the accompanying drawings which are given by way of illustration only, and

thus are not limitative of the present invention, wherein:

FIG. 1a is an exploded view in perspective of a wireless tire monitoring device, which is
adapted to be detachably mounted to a valve stem of the vehicle tire in accordance with

preferred exemplary of the present invention;

FIG. 1b is a partly assembly top and side elevation view of the wireless tire monitoring

device in accordance with preferred exemplary embodiment of the present invention;

FIG. 1c is a partly assembly view in perspective of the wireless tire monitoring device of

FIG. 1b according to preferred exemplary of the present invention;

FIG. 2a is an enlarged top and side elevation view of a sensor antenna of the wireless tire

monitoring device in accordance with preferred exemplary of the present invention:;

FIG. 2b is an enlarged view in perspective of the sensor antennal of FIG. 1b according to

preferred exemplary of the present invention.

FIG. 3 illustrates the wireless tire monitoring device being installed at each valve stem of

the tire according to preferred exemplary of the present invention.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention relates to a wireless tire monitoring device, and more particularly to
a tire pressure / temperature signal transmitting device which is capable of wirelessly
interfaced with a tire pressure monitoring system (TPMS). Hereinafter, this specification
will describe the present invention according to the preferred embodiments of the present
invention. However, it is to be understood that limiting the description to the preferred
exemplary embodiments of the invention is merely to facilitate discussion of the present
invention and it is envisioned that those skilled in the art may devise various modifications

and equivalents without departing from the scope of the appended claims.

The wireless tire monitoring device according to the preferred mode of carrying out the
present invention will now be described in accordance to the accompanying drawings

FIGS. 1a to 3, either individually or in any combination thereof.

With reference to FIGS. 1a to 1c, the wireless tire monitoring device (100) in accordance
with preferred exemplary of the present invention generally includes a tire pressure /
temperature signal transmitting device (110), a sensor unit (130), and an antenna (150)

for transmitting signal corresponding to the tire conditions.

Accordingly, the tire pressure / temperature signal transmitting device (110) includes at
least one sensor unit (130) for measuring or detecting at least one parameter, such as
for example, but not limited to, tire pressure, temperature, wheel speed, acceleration,
distance information or any other preferred parameters relating to the conditions of the
tire (200). It should be noted that the tire pressure / temperature signal transmitting device

(110) is preferably disposed at each valve stem (210) of the tire (200), such that it
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enables to provide desired readings, information or parameters relating to the conditions

of the tire (200).

Accordingly, the wireless tire monitoring device (100) is preferably detachably mounted to
the valve stem (210) of the tire (200) and being served as a cap for the valve stem (210).
Said wireless tire monitoring device (100) is preferably powered by a battery (170). By
way of example but by way of limitation, on top of the sensor unit (130) is equipped with a

battery holder (17 1) to accommodate the battery (170).

The tire pressure / temperature signal transmitting device (110) may also provide with a
micro-controller (112). Preferably, the micro-controller (112) is electronically connected to
the sensor unit (130), such that to enable the sensor unit (130) to continuously detect the
desired parameters relating to the conditions of the tire (200), and transmits the detected
information to the micro-controller (112). Accordingly, the micro-controller (112) serves to
process all related information received from the sensor unit (130) and transmits the
information to other associated units (not shown) in a tire pressure monitoring system

(TPMS) via the antenna (150).

The tire pressure / temperature signal transmitting device (110) may further include a
Bluetooth chip with pairing capability to enable the tire pressure / temperature signal
transmitting device (110) to be communicated or paired with other associated units in the

tire pressure monitoring system (TPMS).

In the preferred exemplary, the antenna (150) is preferably electronically connected to the
Bluetooth chip for Bluetooth pairing, wireless communication or encryption, and for
transmitting wireless signal relating to the tire conditions, in between the tire pressure /

temperature signal transmitting device (110) and the other associated units in tire
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pressure monitoring system (TPMS). It should be noted that the antenna (150) is being
controlled by the micro-controller (112) such that it facilitates prolonged periods of power
consumption to continuously generate an ultra-low power consumption Bluetooth wave

signal (300) to extend the useful life of the battery (170).

It should be noted that the antenna (150) includes at least one curvature strip (151) (see
FIGS. 2a and 2b) adapted to be configured around the circumference of the battery (170).
By way of example but not by way of limitation, the curvature strip (151) may be a fully,
substantially or semi-circular strip adapted to be configured along the circumference of

the battery holder (171).

It should also be noted that said curvature strip (151) of the antenna (150) is preferably
configured at same axis (Z — Z) with the valve stem (210) so that it centre axis aligns with
the valve stem (210) of the tire (200) (refer to FIG. 3). As such, the antenna (150) and
valve stem (210) share a common axis (X — X) of a tire wheel (230) and adapted to be
revolved about the common axis (X — X) of the tire wheel (230) when the vehicle (400)

displaces.

Accordingly, in order to avoid inducing a Doppler frequency shift to the transmitted signal,
the antenna (150) of the tire pressure / temperature signal transmitting device (110),
which revolves about the common axis (X — X) of the tire wheel (230), is being oriented
so that centre axis of the curvature strip (151) lies along with the axis (Z — Z) of the valve
stem (210). Because the valve stem (210), which tiltably extends from the tire (200) in
nature, a radially transmission of the signals from the curvature strip (151) of the antenna
(150) are able to be channelled or directed to the vehicle body. As such, the curvature

strip (151) of the antenna (150) enables to eliminate any inconsistency or weak signals
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transmission. Thus loss of information or false information relating to the conditions of the

tire (200) may also be eliminated.

It will be appreciated that the tire pressure / temperature signal transmitting device (110)
is preferably enclosed by a rigid cover (191). Accordingly, the rigid cover (191) is securely
mounted to a receptacle (190) in an airtight and/or watertight engagement, such that it is
capable to resist any unfavourable weather conditions, dirt or debris contamination,
without affecting wireless transmission performance of the wireless tire monitoring device

(100).

It should be noted that the arrangements or configurations of various units, components
and/or elements used to carry out the above-mentioned embodiments are illustrative and
exemplary only, and are not restrictive of the invention. One of ordinary skill in the art
would recognize that those arrangements or configurations, components and/or elements
used herein may be altered in a manner so as to obtain different effects or desired
operating characteristics. As such, the above-described should not be construed as
limiting in any way, but as a best mode contemplated by the inventor for carrying out the

invention.

The invention being thus described, it will be obvious that the same may be varied in
many ways. Such variations are not to be regarded as a departure from the principle and
scope of the invention, and all such modifications as would obvious to one skilled in the

art intended to be included within the scope of following claims.
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CLAIMS

1. A wireless tire monitoring device for a vehicle, the wireless tire monitoring device
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(100) includes:
a) a tire pressure / temperature signal transmitting device (110);
b) at least one sensor unit (130) for measuring or detecting at least one
parameter relating to the conditions of the tire (200);
¢c) an antenna (150) for transmitting signal comesponding to the tire
conditions;
wherein the wireless tire monitoring device (100) is detachably mounted to a valve
stem (210) of the tire (200) and being served as a cap for the valve stem (210),
wherein the antenna (150) includes at least one curvature strip (151) configured at
same axis (Z — Z) with the valve stem (210) so that it centre axis aligns with the
valve stem (210) of the tire (200); and
wherein the antenna (150) and valve stem (210) share a common axis (X — X) of a
tire wheel (230) and adapted to be revolved about the common axis (X — X) of the

tire wheel (230).

The wireless tire monitoring device (100) according to Claim 1, wherein the tire
pressure / temperature signal transmitting device (110) is equipped with a battery

holder (171) to accommodate a battery (170).

The wireless tire monitoring device (100) according to Claim 2, wherein the at

least one curvature strip (151) of the antenna (150) is a fully, substantially or semi-
circular strip adapted to be configured along the circumference of the battery

holder (171).
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4.

13

The wireless tire monitoring device (100) according to Claim 1, wherein the
antenna (150), which revolves about the common axis (X — X) of the tire wheel
(230), is being oriented so that centre axis of the curvature strip (151) lies along
with the axis (Z — Z) of the valve stem (210); and such configuration enables to

avoid any inducing of Doppler frequency shift to transmitted signal.

The wireless tire monitoring device (100) according to Claim 4, wherein the valve
stem (210), which tiltably extends from the tire (200), enables a radially
transmission of the signals from the curvature strip (151) of the antenna (150) to

be channelled or directed to the vehicle body.

The wireless tire monitoring device (100) according to Claim 5, wherein the
radially transmission signals of the curvature strip (151) enables to eliminate any
inconsistency or weak signals transmission, such that any loss of information or

false information relating to the conditions of the tire (200) can be eliminated.

The wireless tire monitoring device (100) according to Claim 1, wherein the tire
pressure / temperature signal transmitting device (110) is equipped with a micro-

controller (112).

The wireless tire monitoring device (100) according to Claim 7 wherein the micro-
controller (112) serves to process all related information received from the sensor
unit (130) and transmits the information to other associated units in a tire pressure

monitoring system (TPMS) via the antenna (150).

The wireless tire monitoring device (100) according to Claim 8, wherein the

antenna (150) is electronically connected to the Bluetooth chip for Bluetooth
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pairing, wireless communication or encryption, and for transmitting wireless signal
relating to the tire conditions, in between the tire pressure / temperature signal
transmitting device (110) and the other associated units in tire pressure monitoring

system (TPMS).

10. The wireless tire monitoring device (100) according to Claim 9, wherein the
antenna (150) is being controlled by the micro-controller (112) such that it
facilitates prolonged periods of power consumption to continuously generate an
ultra-low power consumption Bluetooth wave signal (300) to extend the useful life

10 of the battery (170).
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