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(57) Abstract: A tire maintenance means (1) is provided, which includes a monitoring module (2) for monitoring the status of a tire;
an inflating module (4) for inflating or deflating the tire; a repairing module (5) for filling a sealant to the tire; a control module (3) for
maintaining the tire based on a signal from the monitoring module (2). A method of maintaining a tire is also provided.
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Tire maintenance means

Description

Technical field
The present application relates to a tire maintenance means, in particular, an
integrated tire maintenance means which can automatically or manfully detect, inflate
or repair a tire.

Background of the invention

A tire plays a significant role during the operation of a device using the tire, such as a
vehicle. However, a tire would be easily in malfunction during operation, for example,
leakage, broken and/or wear may occur. The malfunction of the tire would
significantly affect the safe operation of the device, in particular it would be danger
for a running vehicle. In the prior art, a detecting system, e.g. TPMs is provided to
monitor the status of a tire. The detecting system can monitor the pressure of the tire
in real time. It can provide a signal or alarm to the user if the monitored pressure is
abnormal. Tire repairing means is also provided in the art. The user can use the tire
repairing means to repair a tire when he/she finds the tire is broken and leakage
occurs. However, the user needs to determine the status of the tire before using the tire
repairing means. In some situation, the user may need to manually inflate the tire after
repairing the tire. These steps are not convenience for a user.

Some tire maintenance assemblies are provided in the art, but the operation thereof is
quite complex. A user has to learn hard or be trained to learn the operation of the
assemblies. Sometimes a user may not properly use the tire maintenance assembly
and fails to repair a tire. This improper use may lead to a safety risk to the user.

Therefore, there is a need to provide a more convenience, intelligent tire maintenance
means.

Summary of the invention

The present application provides a tire maintenance means which, upon connected to
a tire, can automatically detect whether the tire need to be inflated, deflated or
repaired, such that an automatic maintenance for a tire can be achieved.

In an embodiment of the present application, a tire maintenance means is provided,
comprising: a monitoring module for monitoring the status of a tire, the status
includes a pressure of the tire; an inflating module for inflating or deflating the tire; a
repairing module for filling a sealant to the tire; a control module for maintaining the
tire based on a signal from the monitoring module.

In another embodiment of the present application, the signal includes a pressure signal
indicating the pressure of the tire, the control module controls the inflating module to
inflate the tire when the pressure is lower than a threshold pressure.
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In another embodiment of the present application, the control module controls the
inflating module to deflate the tire when the pressure is larger than a threshold
pressure.

In another embodiment of the present application, the inflating module includes a
releasing means which will be activated to deflate the tire when the pressure is larger
than a threshold pressure.

In another embodiment of the present application, wherein the releasing means is a
closed pressure valve which will open when the pressure is larger than a threshold
pressure.

In another embodiment of the present application, wherein the control module further
determines whether the tire has puncture, when puncture is determined, the control
module controls the repairing module to repair the tire.

In another embodiment of the present application, wherein determining whether the
tire has puncture is based on the variation of the pressure of the tire and/or status of a
pump in the inflating module.

In another embodiment of the present application, wherein the control module further
determines the leakage level of the tire based on a register table mapping a leakage
amount and a leakage level.

In another embodiment of the present application, wherein the control module further
determines whether the tire has been successfully repaired.

In another embodiment of the present application, further comprises a display module
for displaying the status of the tire.

In another embodiment of the present application, further comprises a connection tube
for connecting with a valve core of the tire, a sensor is provided within the connection
tube or the valve core for measuring the pressure.

In another embodiment of the present application, wherein a valve is provided near an
end of the connection tube for selectively communicating an inner of the tire to the
tire maintenance means.

The present application further provides a method of maintaining a tire, comprising:
providing a tire maintenance means which includes a control module; the control
module automatically determines an action to the tire, the action is selected from
inflation, deflation and/or filling sealant.

In another embodiment of the present application, the control module maintains the
tire by controlling an inflating module and/or a repairing module based on a signal of
a monitoring module.

In another embodiment of the present application, the monitoring module monitors
the status of the tire, including pressure of the tire.

In another embodiment of the present application, the tire is inflated or deflated by the
inflating module.

In another embodiment of the present application, the repairing module is used to fill
a sealant into the tire.

In another embodiment of the present application, further comprising a step of
determining whether the tire has puncture by the control module, based on a variation
of the pressure in the tire and/or the operation of a pump in the inflating module.
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In another embodiment of the present application, the control module is further
determined the leakage level of the tire in accordance to an index table mapping
leakage amounts/unit time and spike sizes.

The brief description of the drawings

Figure 1 is an embodiment of the tire maintenance means shown in an illustrative
view.

Figure 2 is a table showing the pressure changes when spikes of different sizes are
occurred in a tire.

Figure 3 is a logical diagram of an embodiment of the control module.

Figure 4 shows an embodiment of the inflation module and the repairing module of
the present application.

Figure 5 is an embodiment of the end of the connection tube.

Detailed embodiments

Though the drawings show embodiments of the present application, one skilled in the
art would understand that the scope of the present invention should not be limited to
the drawings. Various modifications are possible with the teaching of the present
invention, which modifications should be within the scope of the present invention.

Figure 1 is an illustrative view of the tire maintenance means of the present
application. The tire maintenance means 1 can include a monitoring module 2, a
control module 3, an inflating module 4 and a repairing module 5. The tire
maintenance means 1 may also include a display module 6. The monitoring module 2
is used to monitor the status of the tire, including but not limited to inner pressure of
the tire. The monitoring module 2 will transmit signals regarding the pressure to the
control module 3. The control module 3 controls the inflating module 4, the repairing
module 5 and/or the display module 6 according to the signal. All these modules can
be arranged within a housing such that a compact design can be achieved. A
connecting tube 7 is provided to connect the tire maintenance means to a tire. Thus,
when a user connects the tire maintenance means to a tire, the means will maintain the
tire automatically.

Taking a tire for a car for example, the normal pressure of the tire is about 2.5 bar.
Therefore, the threshold value for the tire would be 2.5 bar. The abnormal state of the
tire can be determined by comparing the pressure of the tire to the threshold value. It
can be appreciated that the normal pressure would be different for a tire using in
different situation. Therefore, the threshold value can be changed depending on the
usage of the tire. In one embodiment, the tire maintenance means allows a user to
select a type of the vehicle in which the tire is used. The control means then
determines the threshold based on the selection. In an advance mode, the user is
allowed to input a threshold into the tire maintenance means. The following
explanation will take the tire for a car for example.
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When the tire maintenance means is connected to a tire, the monitoring module will
monitor the pressure of the tire. If the pressure is beyond 2.5 bar, the inflating module
will deflate the tire until the pressure lowers to 2.5 bar. The inflating module includes
a releasing means which will be activated to deflate the tire when the pressure is
larger than the threshold pressure, i.e. 2.5 bar in this embodiment. If the detected
pressure is lower than the threshold pressure, the control module will activate the
inflating module to inflate the tire until the pressure within the tire reaches 2.5 bar.
The control module also determines whether the tire has a puncture in accordance to
the pressure variation of the tire. If a puncture is determined, the control module will
control the repairing module to repair the tire.

Next the modules will be described in more details.

Monitoring module 2

The monitoring module 2 can include electronic device, mechanical device and/or
chemical means for detecting the pressure of the tire. In one embodiment, the end
portion of the connecting tube or a valve core is provided with a pressure sensor. The
pressure sensor can be arranged at other position, for example within the housing of
the tire maintenance means, as long as the pressure sensor can detect the pressure of
the tire. Upon connecting the tube to a tire, the tire will fluidly communicate with the
tire so that the pressure sensor will continually detect the inner pressure of the tire in a
predetermined interval. The detected pressure values are sent to the control module. It
can be appreciated that the pressure sensor can be an electronic sensor, a mechanical
sensor or even a smart chemical coating.

The monitoring module 2 can provide with a transmitting module, e.g. RFID module.
Some tires have equipped with a tire pressure monitoring system (TPMs). In this case,
the monitoring module 2 can communicate with the TPMs via RFID to attain the
pressure of the tire.

Control module 3

The control module 3 is connected to the other modules. The monitoring module 2
provides signals to the control module 3. The signals comprise pressure signals. A
status of the tire will be determined by the control module 3 based on the signal, such
as over pressure state, low pressure state, or puncture state. For example, regarding
a tire for a car, the normal pressure is about 2.5 bar. Therefore, the threshold value is
set to be 2.5bar. As discussed above, the threshold value can be varied depending on
the type of the tire. If the detected pressure is over 2.5 bar, the control module will
control the inflating module to deflate the tire until the pressure of the tire is reduced
to 2.5bar.

Alternatively, this deflation can be accomplished by the inflating module independent
of the control module. For example, the inflating module includes a closed pressure
valve which is closed in normal state but will open when the pressure is over 2.5bar.
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Therefore, if the tire pressure is beyond 2.5 bar, the closed pressure valve will
automatically open to release the air within the tire.

If the pressure of the tire is lower than 2.5 bar, the control module 3 will activate the
inflating module to inflate the tire until the pressure within the tire reaches 2.5 bar.
One skilled in the art would understand that the inflating module includes a pump for
pumping air into the tire. If the tire does not have puncture, the pressure within the tire
will not change after the inflation. Therefore, if a pressure drop is detected after the
inflation, the control module 3 can determine that there is a puncture in the tire.
Preferably, depending on the leakage amount, the control module can further
determine the leakage level of the tire. The leakage amount can be calculated by the
pressure drop per unit time.

Figure 2 shows the data regarding pressure changes during a spike test of a tire. In this
example, the sample tire has a volume of about 41 liters. Several sizes of spikes have
been tested. At the beginning, the tire is in good condition and do not have puncture.
Then different size of the spike is formed in the tire. For example, when a spike of
about 2mm diameter is formed in the tire. The pressure in the tire drops 0.01bar in 10
seconds, and drops 0.03bar in 20 seconds, and drops 0.04bar in 30 seconds. For a
spike of about 3mm diameter, the pressure in the tire drops 0.08bar in 10 seconds, and
drops 0.14 bar in 20 seconds, and drops 0.20 bar in 30 seconds. For a spike of about
4mm diameter, the pressure in the tire drops 0.15bar in 10 seconds, and drops 0.26 bar
in 20 seconds, and drops 0.35 bar in 30 seconds. For a spike of about 6mm diameter,
the pressure in the tire drops 0.20bar in 10 seconds, and drops 0.34 bar in 20 seconds,
and drops 0.44 bar in 30 seconds. For a spike of about 8mm diameter, the pressure in
the tire drops 0.23bar in 10 seconds, and drops 0.34bar in 20 seconds, and drops 0.45
bar in 30 seconds.

Therefore, for a specific type of tire, it is able to approximately determine the spike
size based on the detected pressure drop in a predetermined time period. Thus, based
on experiment data, index tables for specific types of tires regarding the leakage
amount and the spike size can be generated and stored in the control module. The
control module will use the index tables to determine, when puncture is detected, the
spike size in the tire. Thus, a repairing strategy can be determined by the control
module based on the spike size. For example, the control system may determine the
amount of the sealant to be injected into the tire. If the spike size is too large to be
repaired by injecting sealant, the control module can give out a signal for replacing
the tire.

Besides determining the spike size by the pressure variation, it is possible to
determine the spike size by monitoring the operation of the pump in the inflation
module. Generally, when inflating the tire, the control module will stop the operation
of the inflating module when the pressure in the tire has reached the threshold value,
e.g. 2.5 bar. For a tire which does not have puncture, the pump in the inflating module
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will stop operation. For a tire which has puncture, the tire pressure will drop due to
the puncture, for example drop to 2.4 bar in ten seconds. The control module then has
to start the operation of the inflating module to inflate the tire until the tire pressure
reaches 2.5 bar. This cycle will continue if the tire is not repaired. Therefore, by
detecting the active status of the pump, it can be determined that whether the tire has a
puncture or not.

Alternatively, the puncture can be determined by comparing the pumped air amount
by the inflating module and the required amount for inflating the tire. For a given tire
having a specific volume, the required air amount for inflating the tire from a detected
pressure to a threshold pressure can be calculated before the inflating module starts to
inflate the tire. Upon starting the inflating module, the air amount pumped by the
inflating module in a time period can be calculated. Therefore, the difference between
the required air amount and the pumped air amount can be used to determine whether
there is a puncture in the tire and also the size of the spike in the tire. For example, it
requires 5 minutes to inflate an empty 41L tire to 2.5 bar with no puncture. Therefore,
if the time to inflate the tire to 2.5 bar is higher than 5 minutes, it can be determined
that the tire has a leakage, e.g. the tire has a puncture. The time difference can be used
for calculating the size of spike.

Figure 3 is a logical diagram of the control module. In step 100, the module is
activated when the tire maintenance means is started. The means will initialize in step
101, in which the control module can determine whether the other modules are in
proper condition. If abnormal condition is detected, the control module can give a
corresponding indication. For example, if no sealant bottle is installed in the tire
repairing unit, the control module can give an instruction or indication through the
display module to the user. Upon connecting the tire maintenance means to a tire, the
control module will move to step 102.

The pressure of the tire will be detected and transmitted to the control module. A
signal regarding the pressure of the tire can be generated using different methods. For
example, for a tire having TPMs system, pressure sensor has been mounted to a tire,
and the information regarding the pressure can be transmitted through wireless
transmitter. Therefore, the tire maintenance means can communicate with the wireless
transmitter, e.g. through RFID, to attain the information regarding the pressure. In
case the TPMs data is not preferred, or the tire does not have a TPMs system, the
pressure of the tire can be detected by the sensors of the tire maintenance means. The
sensors are included in the monitoring module. After connecting the connecting tube
with the tire, the sensors can detect the pressure of the tire, and the measured values
will be transmitted to the control module.

In step 102, the control module makes comparison to the detected pressure and the
threshold value. In this embodiment, the threshold value is 2.5 bar. It can be
appreciated that the threshold value can be varied depending on the tire type and/or
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different applications. Preferably, a control panel is provided such that the user can
input or select an appropriate threshold value. If the tire pressure is larger or equal to
the threshold value, the control module will proceed to step 109, otherwise the control
module will proceed to step 103.

The control module determines whether the tire pressure is larger than the threshold
pressure in step 109. If the tire pressure is larger than the threshold pressure, deflation
operation to the tire is needed. In this connection, step 111 is performed. If the tire
pressure equals to the threshold pressure, it indicates that the tire is in good condition
and the tire maintenance module will proceed to step 110.

Step 111 is a deflation operation. The air in the tire can be discharged to the
environment through a valve in the tire maintenance means. The valve can be a
pressure valve which is normally closed. The valve is connected to the connecting
tube and can be activated by the control module to open. Therefore, in step 111, the
control module activates the valve such that air in the tire can be released. When the
pressure in the tire reaches 2.5bar, i.e. step 112, the valve will be closed, i.e. step 113.

In another embodiment, the valve can be a pressure relief valve which will be opened
automatically when the pressure is above a threshold, for example 2.Sbar. The
pressure relief valve can be the types known in the art. In this connection, when the
connecting tube is connected to the tire having a pressure over the threshold pressure,
the valve will open automatically to deflate the tire. In this connection, the deflation
operation may not need the involvement of the control module.

If the tire pressure is less than the threshold pressure in step 102, step 103 will take
place. In step 103, it will be determined whether there is a puncture such as a spike in
the tire. As discussed above, a spike in the tire can be determined by detecting the
pressure variation within a predetermined time period. In this embodiment, the
predetermined time period is 10 seconds. If a pressure drop is detected within 10
seconds, the tire will be determined to have puncture. The leakage level will be
determined according to the index table. If the tire is found to have puncture, the
control module will activate the repairing module in step 105 to inject sealant into the
tire. Then, the control module will move to step 104. If no puncture is determined in
the tire, the control module will directly move to step 104,

In step 104, inflation operation is performed to inflate the tire. The tire will be inflated
to the threshold pressure, e.g. 2.5 bar. Step 106 will determine whether the inflation is
completed. If the pressure has reached 2.5 bar, the control module will stop the
inflation module in step 107. However, if the tire pressure can not reach 2.5 bar in a
predetermined time period, it may indicate that the tire has not been successfully
repaired. The predetermined time period can be for example 20 minutes. It can be
appreciated that the predetermined time period will be determined by the volume of
the tire and the power of the pump in the inflating module. The failure would happen
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when the puncture in the tire is too large to be repaired by injecting sealant. In this
case, the control module will give out a tire failure signal and a tire replacement
would be needed in step 108.

Optionally, the control module can move to step 102 after step 107 to ensure whether
the tire is in good condition.

Inflating module

The inflating module 4 comprises a pump which is connected to the connecting tube 7.
Compressed air will be generated with the pump is activated so as to inflate the tire.
The inflating module also includes a deflation means, e.g. a valve as discussed above.
The air in the tire can be released from the valve if necessary.

Repairing module

The repairing module 5 comprises a sealant bottle and a pump. The pump can be the
same pump in the inflating module. The sealant bottle has an inlet and an outlet.
During repairing, the pump will input compressed air into the sealant bottle via the
inlet, and the sealant will be discharged via the outlet into a tire.

The inflating module 4 and the repairing module 5 can be integrated into one module
200 which includes an inlet 201 and an outlet 202. As shown in Figure 4, it comprises
a pump, a sealant bottle and a 3-way solenoid valve 203. The solenoid valve is
controlled by the control module such that the module 200 can be acts as the inflating
module or a repairing module. When the pump is connected with the sealant bottle,
the module 200 is a repairing module. When the sealant bottle is bypassed, the
module 200 is an inflating module. A relief port 204 can be provided so that the
module 200 can be used for deflation when the outlet 202 is communicated with the
relief port 204.

Display module 6

The display module is provided to display the status of the means and the tire. For
example, the display module may include a display which can show real-time
pressure and real-time temperature of the tire. The status such as inflating operation,
repairing operation, etc. can be displayed. The display module may include alarm
light to indicate the abnormal condition of the tire and or the tire maintenance means.
Sound alarm means can also be adapted.

Connecting tube
The connecting tube can be a common tube available in the art.

Nonetheless, Figure 5 is an improved embodiment of the connecting tube, which is
used for explanation purpose and serves no purpose for limitation.

Figure 5 is a sectional view of an end portion of the connecting tube. The end portion
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301 will be connected to a valve core of the tire use the methods known in the art, for
example using thread connection (not shown). A solenoid valve 304 is provided in the
tube, which is used to separate a left side 306 and a second side 305. The solenoid
valve is a normally closed valve. The second side 305 will be connected to the tire. A
sensor 302 is provided at the second side 305. Therefore, when the connecting tube is
connected to the tire, the second side 305 is communicated with the tire. Thus the
sensor 302 can detect the pressure in the tire. With this method, the release of the air
from the tire will be minimized.

If the pressure detected by the sensor 302 is smaller or larger than the threshold
pressure, the control module will activate the solenoid valve 304 to open the solenoid
valve 304 such that the tire maintenance means is communicated with the tire. Thus,
inflation, deflation and/or repairing steps can be taken. Optionally, another pressure
sensor 303 is provided at the left side 306 such that the solenoid valve 304 is activated
when the left side pressure substantially equals to the right side pressure, which can
avoid the impingement to the tire maintenance means.

In an embodiment of the present application, the tire maintenance means provides
several different operation modes to the user, such as automatic mode, guidance mode
or manual mode, such that the user can make a selection. In the automatic mode, the
tire maintenance means will automatically finish the maintenance to the tire. The user
only needs to connect the connecting tube to a valve core of a tire, and the tire
maintenance means will automatically detect the pressure of the tire and
corresponding actions will be taken. It can be appreciated that the tire maintenance
means can be operated by a battery, or the electricity generated by a car, or even by a
power grid. In the guidance mode, the control module will give out selections to the
user, e.g. through the display module, and guides the user to finish the maintenance.
In the manual mode, the user can select a step, such as inflation step, deflation step,
repairing step. It would be advantage to an experienced user which may directly
perform the repairing step, i.e. step 105, if he/she determines a puncture in the tire.

In an embodiment of the present application, the tire maintenance means can include a
client application which can be installed in a small mobile phone/pad. In this
connection, the tire maintenance means will be provided with wireless connection
module, such as WIFI or Bluetooth, such that the small mobile phone or pad can be
communicated with and/or control the tire maintenance means.

The present application also provides a method of automatically maintaining a tire.
First, the pressure of a tire is detected. The detection can be performed by a sensor
integrated in the tire or a sensor connected to the tire. The status of the tire is
determined based on the detected values: if the pressure is over the threshold pressure,
deflation operation will perform so that the pressure in the tire will become proper; if
the tire is under the threshold pressure, inflation operation will perform; if the tire has
puncture, sealant will be injected into the tire to repair the tire. In an preferred



WO 2018/107413 PCT/CN2016/110043

embodiment of the present application, it further includes a step of determining
whether the tire has been successfully repaired. If the tire has not been repaired, a
failure signal can be given or another attempt for repairing may be performed.

While the above detailed description has shown, described, and pointed out novel
features as applied to various embodiments, it will be understood that various
omissions, substitutions, and changes in the form and details of the device or process
illustrated may be made without departing from the spirit of the disclosure.
Additionally, the various features and processes described above may be used
independently of one another, or may be combined in various ways. All possible
combinations and subcombinations are intended to fall within the scope of this
disclosure. Many of the embodiments described above include similar components,
and as such, these similar components can be interchanged in different embodiments.

Although the invention has been disclosed in the context of certain embodiments and
examples, it will be understood by those skilled in the art that the invention extends
beyond the specifically disclosed embodiments to other alternative embodiments
and/or uses and obvious modifications and equivalents thereof. Accordingly, the
invention is not intended to be limited by the specific disclosures of preferred
embodiments herein.

10
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Claims

1. Atire maintenance means, comprising:
a monitoring module for monitoring the status of a tire, the status includes a
pressure of the tire;
an inflating module for inflating or deflating the tire;
a repairing module for filling a sealant to the tire;
a control module for maintaining the tire based on a signal from the monitoring
module.
2. The tire maintenance means according to claim 1, wherein the signal includes a
pressure signal indicating the pressure of the tire, the control module controls the
inflating module to inflate the tire when the pressure is lower than a threshold
pressure.
3. The tire maintenance means according to claim 2, wherein the control module
controls the inflating module to deflate the tire when the pressure is larger than a
threshold pressure.
4. The tire maintenance means according to claim 2, the inflating module includes a
releasing means which will be activated to deflate the tire when the pressure is larger
than a threshold pressure.
5. The tire maintenance means according to claim 4, wherein the releasing means is
a closed pressure valve which will open when the pressure is larger than a threshold
pressure.
6. The tire maintenance means according to claim 2, wherein the control module
further determines whether the tire has puncture, when puncture is determined, the
control module controls the repairing module to repair the tire.
7. The tire maintenance means according to claim 6, wherein determining whether
the tire has puncture is based on the variation of the pressure of the tire and/or status
of a pump in the inflating module.
8. The tire maintenance means according to claim 6, wherein the control module
further determines the leakage level of the tire based on a register table mapping a
leakage amount and a leakage level.
9. The tire maintenance means according to claim 6, wherein the control module
further determines whether the tire has been successfully repaired.
10. The tire maintenance means according to claim 1, further comprises a display
module for displaying the status of the tire.
11. The tire maintenance means according to claim 1, further comprises a connection
tube for connecting with a valve core of the tire, a sensor is provided within the
connection tube or the valve core for measuring the pressure.
12. The tire maintenance means according to claim 11, wherein the valve is provided
near an end of the connection tube for selectively communicating an inner of the tire
to the tire maintenance means.
13. The tire maintenance means according to claim 1, further comprises a wireless
connection module for communicating with a smart mobile phone or pad , whereby
the tire maintenance means can be controlled by the smart mobile phone or pad.

11
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14. The tire maintenance means according to claim 1, further comprises automatic
mode, guidance mode or manual mode, in the automatic mode, a tire maintenance
means will automatically finish the maintenance to the tire, in the guidance mode, the
control module will give out selections to the user, e.g. through the display module,
and guides the user to finish the maintenance, in the manual mode, the user can select
an individual step, such as inflation step, deflation step, repairing step.
15. A method of maintaining a tire, comprising:

providing a tire maintenance means which includes a control module;

the control module automatically determines an action to the tire, the action is

selected from inflation, deflation and/or filling sealant.
16. The method of maintaining a tire according to claim 15, wherein the control
module maintains the tire by controlling an inflating module and/or a repairing
module based on a signal of a monitoring module.
17. The method of maintaining a tire according to claim 16, wherein the monitoring
module monitors the status of the tire, including pressure of the tire.
18. The method of maintaining a tire according to claim 16, wherein the tire is
inflated or deflated by the inflating module.
19. The method of maintaining a tire according to claim 16, wherein the repairing
module is used to fill a sealant into the tire.
20. The method of maintaining a tire according to claim 16, further comprising a step
of determining whether the tire has puncture by the control module, based on a
variation of the pressure in the tire and/or the operation of a pump in the inflating
module.
21. The method of maintaining a tire according to claim 16, wherein the control
module is further determined the leakage level of the tire in accordance to an index
table mapping leakage amounts/unit time and spike sizes.
22. The method of maintaining a tire according to claim 16, wherein the tire
maintenance means further comprises automatic mode, guidance mode or manual
mode, in the automatic mode, a tire maintenance means will automatically finish the
maintenance to the tire, in the guidance mode, the control module will give out
selections to the user, e.g. through the display module, and guides the user to finish
the maintenance, in the manual mode, the user can select an individual step, such as
inflation step, deflation step, repairing step.
23. The method of maintaining a tire according to claim 16, wherein the tire
maintenance means further comprises wireless connection module for communicating
with a smart mobile phone or pad, whereby the tire maintenance means can be
controlled by the smart mobile phone or pad.
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