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REPAIR APPARATUS AND METHOD FOR REPAIRING A SEVERED VALVE

TECHNICAL FIELD

The present disclosure relates to a repair apparatus and method and particularly, but not
exclusively, to a repair apparatus and method for repairing a severed valve stem. Aspects of
the present invention relate to a repair apparatus, to a kit of parts, to a method, to a vehicle
wheel and to a vehicle.

BACKGROUND

Pneumatic vehicle tyres comprise a valve stem for supplying air to inflate the tyre. The valve
stems are configured to be connected to inflating apparatus, such as a compressor. The
inflating apparatus may comprise an inflation wand which connects to the valve stem. The
connection of the inflation wand opens a valve core disposed in the valve stem to allow the
supply of air to the tyre. The valve stem may inadvertently be severed during inflation of the
tyre. In particular, an end portion of the valve stem may be cleaved from the valve stem upon
inadvertent application of a side-load if the inflation wand is displaced laterally. The valve
core is often removed when this damage occurs meaning that the tyre deflates and cannot
readily be re-inflated. It may be possible to repair the valve stem by dismantling the
remaining components, or machining them in situ. However, this requires specialist
equipment and may introduce contaminants into the tyre. A valve stem repair kit and method
are known from US 8,955,535.

It is increasingly common to provide a tyre pressure monitoring system (TPMS) module on
pneumatic vehicle tyres. The TPMS module comprises a pressure sensor for directly
measuring the tyre pressure and transmitting a tyre pressure signal. The TPMS module
comprises a TPMS nut which is mounted to a base of the valve stem. The provision of a
TPMS module may create additional problems when attempting to repair damage to the
valve core. In particular, dismantling the valve stem may cause the TPMS module to be dis-
orientated or detached from the stem.

At least in certain embodiments, the present invention seeks to provide a repair apparatus

for a valve stem.

SUMMARY OF THE INVENTION

Aspects of the present invention relate to a repair apparatus for a tyre pressure monitoring
system; to vehicle wheel; to a kit of parts, to a vehicle; and to a method of repairing a
severed valve stem of a tyre pressure monitoring system as claimed in the appended claims.
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According to a further aspect of the present invention there is provided a repair apparatus for
repairing a severed valve stem, the repair apparatus comprising:

a body having a supply conduit;

sealing means for forming a seal with the severed valve stem; and

mounting means for mounting the repair apparatus to a mounting nut disposed on
the severed valve stem. A valve stem is associated with a pneumatic tyre for connection to
inflating apparatus, such as a compressor. A valve core is provided in the valve stem and
can be selectively opened and closed to allow the flow of air. If the valve stem is
inadvertently severed, for example during inflation, air will escape the tyre cavity and the tyre
will deflate. The tyre cannot subsequently be re-inflated in the conventional way, via the
valve stem, since the valve core is often removed or compromised. The repair apparatus in
accordance with aspects of the present invention is configured to seal the severed valve
stem and to enable re-inflation of the tyre.

The repair apparatus may comprise a valve core for controlling the flow of air through said
supply conduit. The valve core of the repair apparatus serves as a replacement (temporary
or permanent) for the original valve core in the valve stem. The replacement valve core can

be opened and closed to enable inflation/deflation of the tyre in conventional manner.

The mounting nut is typically provided to mount the valve stem, for example to a wheel. The
valve stem may comprise a threaded section for receiving the mounting nut. The threaded
section may be provided at the base of the valve stem. The mounting means is provided to
mount the repair apparatus to the mounting nut. By mounting the repair apparatus to the
mounting nut, at least in certain embodiments the repair apparatus may be mounted without

removing the mounting nut.

The severed valve stem may be a part of a tyre pressure monitoring system (TPMS) module
and the mounting nut may be configured to mount the TPMS module to the wheel. In use,
the mounting nut may mount the TPMS module to the wheel. The mounting nut may be a
TPMS mounting nut.

The mounting means may comprise a threaded section for cooperating with a mounting nut.
The mounting means may comprise an external thread for engaging an internal thread of
said mounting nut. At least in certain embodiments the repair apparatus can be screwed into
the mounting nut. The external thread may be at least substantially the same thread as that
provided at the base of the valve stem for mounting the mounting nut. The external thread
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may be adapted to engage an exposed portion of the internal thread when the mounting nut
is disposed on the severed valve stem (i.e. to engage a portion of the internal thread
extending beyond the external thread on which the mounting nut is disposed). The repair
apparatus may thereby be installed with the mounting nut in situ. The external thread may be
formed on a sleeve configured to locate between the severed valve stem and the mounting

nut.

The sealing means may be configured to engage a sidewall of the severed valve stem. The
sealing means may be configured to engage the severed valve stem remote from the
external thread formed on the severed valve stem. The sealing means may comprise an
annular seal for engaging the severed valve stem. The annular seal may form a seal with an
outer sidewall of the severed valve stem. The sealing means may comprise more than one
annular seal in certain embodiments. The annular seal may, for example, comprise an O-

ring. Other sealing means are useful.

The repair apparatus may comprise a supply conduit for supplying air to the tyre. The supply
conduit may be formed in the body. The supply conduit may extend along a longitudinal axis
of the body. The valve core may be disposed in the supply conduit.

The body may comprise an aperture for receiving the end of the severed valve stem. The
aperture may form an inlet of the supply conduit. The supply conduit may extend along a
longitudinal axis of the body.

According to a further aspect of the present invention there is provided a repair apparatus for
repairing a severed valve stem, the repair apparatus comprising:

a body having a supply conduit;

sealing means for forming a seal with the severed valve stem; and

mounting means for mounting the repair apparatus;

wherein the sealing means is configured to engage a sidewall of the severed valve
stem to form a seal. The repair apparatus can be installed without removing a mounting nut

disposed on the severed vase stem.

The sealing means may be configured to engage the severed valve stem remote from the
external thread formed on the severed valve stem. The sealing means may comprise an
annular seal for engaging the severed valve stem. The annular seal may form a seal with an

outer sidewall of the severed valve stem. The sealing means may comprise more than one
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annular seal in certain embodiments. The annular seal may, for example, comprise an O-

ring. Other sealing means are useful.

The mounting means may be adapted to mount the repair apparatus to a mounting nut
disposed on the severed valve stem. Alternatively, the mounting means may be adapted to
mount the repair apparatus to the severed valve stem.

According to a further aspect of the present invention there is provided a vehicle wheel in
combination with a repair apparatus as described herein.

According to a still further aspect of the present invention there is provided a vehicle having
one or more repair apparatus as described herein.

According to a further aspect of the present invention there is provided a kit comprising a
repair apparatus and an adaptor for mounting to a severed valve stem, wherein the repair
apparatus comprises mounting means for mounting the repair apparatus to the adaptor. The
repair apparatus may be of the type described herein. The adaptor may comprise first
adaptor mounting means for mounting the adaptor to an external thread disposed on the
severed valve stem; and second adaptor mounting means for mounting a repair apparatus to
the adaptor. The first adaptor mounting means and/or the second adaptor mounting means
may comprise an internal (female) thread.

According to a still further aspect of the present invention there is provided an adaptor for
mounting a repair apparatus to a severed valve stem, the adaptor comprising:

first adaptor mounting means for mounting the adaptor to an external thread
disposed on the severed valve stem; and

second adaptor mounting means for mounting a repair apparatus to the adaptor.
The first adaptor mounting means and/or the second adaptor mounting means may
comprise an internal (female) thread. The adaptor may comprise sealing means for forming
a seal with a sidewall of the severed valve stem. The sealing means may comprise an
annular seal, such as an O-ring. The sealing means may be separate from the first mounting
means, for example displaced along a longitudinal axis. Alternatively, or in addition, the
repair apparatus may comprise sealing means for forming a seal with a sidewall of the
severed valve stem. The repair apparatus may be the repair apparatus described herein.

According to a further aspect of the present invention there is provided a method of repairing
a severed valve stem, the method comprising:
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locating a repair apparatus on the severed valve stem;

forming a seal between the severed valve stem and the repair apparatus; and

wherein a mounting nut is disposed on the severed valve stem and the method
comprises mounting the repair apparatus without removing the mounting nut.The mounting
nut may mount the severed valve stem to a wheel, for example engaging a rim of the wheel.

The repair apparatus may be installed with the mounting nut in situ.

The method may comprise mounting the repair apparatus to the mounting nut. The repair
apparatus may be indirectly mounted to the valve stem. The repair apparatus may comprise
mounting means comprising an external (male) thread. The repair apparatus may be

mounted to the mounting nut without removing the mounting nut.

The mounting means may comprise an external thread for engaging an internal thread of
said mounting nut. The external thread may be formed on a sleeve. The method may
comprise locating the sleeve between the severed valve stem and the mounting nut.

Alternatively, the method may comprise mounting the repair apparatus to the severed valve
stem. The repair apparatus may be directly mounted to the severed valve stem. The repair
apparatus may comprise mounting means comprising an internal (female) thread. The
method may comprise screwing the repair apparatus onto an exposed section of thread
formed on the severed valve stem. The repair apparatus may thereby both be mounted on

the valve stem along with the mounting nut.

The severed valve stem may be a part of a tyre pressure monitoring system (TPMS) module.
The mounting nut may be configured to mount the TPMS module to the wheel. The
mounting nut may be a TPMS mounting nut.

The sealing means may be configured to engage a sidewall of the severed valve stem. The
repair apparatus may comprise an annular seal. The annular seal may form the seal with the
severed valve stem when the repair apparatus is located on the severed valve stem. The

annular seal may comprise an O-ring.

The repair apparatus may comprise a body. The mounting of the repair apparatus may
comprise mounting the body to the mounting nut. The body may be configured to be
mounted to the mounting nut disposed on the severed valve stem. The method may
comprise mounting the repair apparatus by screwing the body into the mounting nut.
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According to a further aspect of the present invention there is provided a method of repairing
a severed valve stem, the method comprising:

mounting an adaptor to the severed valve stem;

mounting a repair apparatus to the adaptor;

forming a seal between the severed valve stem and the adaptor and/or the repair
apparatus. The method may comprise mounting the adaptor to the severed valve stem while
a mounting nut is located on the severed valve stem (i.e. without removing the mounting
nut). Thus, the method may comprise mounting the adaptor with the mounting nut in situ.
The method may comprise tightening the adaptor against the mounting nut. The severed
valve stem may form part of a tyre pressure monitoring system (TPMS) module.

The adaptor and/or the repair apparatus may comprise sealing means for forming a seal with
the severed valve stem. The sealing means may be configured to form a seal with a sidewall
of the severed valve stem. The sealing means may comprise an annular seal, such as an O-

ring.

Within the scope of this application it is expressly intended that the various aspects,
embodiments, examples and alternatives set out in the preceding paragraphs, in the claims
and/or in the following description and drawings, and in particular the individual features
thereof, may be taken independently or in any combination. That is, all embodiments and/or
features of any embodiment can be combined in any way and/or combination, unless such
features are incompatible. The applicant reserves the right to change any originally filed
claim or file any new claim accordingly, including the right to amend any originally filed claim
to depend from and/or incorporate any feature of any other claim although not originally

claimed in that manner.

BRIEF DESCRIPTION OF THE DRAWINGS
One or more embodiments of the present invention will now be described, by way of
example only, with reference to the accompanying figures, in which:

Figure 1 shows a schematic representation of a vehicle having known tyre pressure
monitoring system modules for measuring tyre pressure;

Figure 2 shows a perspective view of a known tyre pressure monitoring system
module mounted to a tyre of the vehicle shown in Figure 1;

Figure 3 shows a sectional view through an upper portion of the known tyre
pressure monitoring system module shown in Figure 2;

Figure 4 shows a repair apparatus in accordance with an aspect of the present

invention.
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DETAILED DESCRIPTION

A repair apparatus 1 for a tyre pressure monitoring system (TPMS) module 2 in accordance
with an embodiment of the present invention will now be described with reference to the
accompanying figures.

A vehicle 3 having a plurality of wheels 4 is illustrated in Figure 1. In the present embodiment
the vehicle 3 is an automobile, such as a sports utility vehicle (SUV), having four wheels 4.
The wheels 4 each comprise a rim 5 onto which a pneumatic tyre 6 is mounted 5. It will be
appreciated that the present invention is applicable to other types of vehicle 3. One of the
TPMS modules 2 is installed in each of the wheels 4 of the vehicle 3. Each TPMS module 2
comprises a pressure sensor operable to measure the pressure of the tyre 6 and a wireless
transmitter for transmitting a tyre pressure signal. The tyre pressure signal is transmitted
wirelessly to an electronic control unit disposed in the vehicle 3 to enable the pressure of
each tyre 6 to be monitored directly.

The features and functionality of the TPMS module 2 fitted to one of the wheels 4 of the
vehicle 3 will now be described with reference to Figures 2 and 3. The TPMS module 2
comprises a valve stem 7 connected to the tyre 6. The valve stem 7 comprises a base
portion 8 having a first external thread 9; and an end portion 10 having a second external
thread 11. A TPMS mounting nut 12 is disposed on the valve stem 7 to mount the TPMS
module 2. In the example shown, the valve stem 7 is made of aluminium. Other materials
are useful for the valve stem 7. The TPMS mounting nut 12 has a first internal (female)
thread 13 which co-operates with the first external thread 9 to enable the TPMS mounting
nut 12 to be screwed onto the base portion 8 of the valve stem 7. The end portion 10 of the
valve stem 7 projects beyond the TPMS mounting nut 12 and a valve cap 14 is screwed onto
the second external thread 11.

A valve core 15, shown in Figure 3, is disposed in the valve stem 7 to control the flow of air
to and from the tyre 6. The valve core 15 comprises a valve pin 16 which is operable to open
the valve core 15 and enable the flow of air through the valve stem 7. When a tyre inflator is
connected to the valve stem 7, the valve pin 16 is displaced downwardly to open the valve
core 15. The tyre inflator may, for example, comprise an inflation wand adapted to engage
the end portion 10 of the valve stem 7 to inflate the tyre 6. The valve core 15 is located in the
end portion 10 of the valve stem 7 to facilitate actuation of the valve pin 16. As described
herein, the valve stem 7 may inadvertently be damaged during inflation of the tyre 6. In
particular, the end portion 10, including the valve core 15, may be severed or otherwise
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separated from the valve stem 7 upon application of a lateral load. Such an event
compromises the integrity of the valve and causes the tyre to deflate. This form of damage
may occur when an inflation wand connected to the valve stem 7 is displaced laterally,
applying a side-loading to the valve stem 7 which severs the end portion 10 from the
remainder of valve stem 7. The term “severed valve stem” (denoted by the reference
numeral 7') is used herein to refer to the portion of the valve stem 7 remaining after the end
portion 10 has been removed. The removal of the end portion 10 of the valve stem 7 is
illustrated by a dashed line CC in Figure 3. The removal of the valve core 15 is particularly
problematic since the tyre 6 cannot readily be re-sealed, potentially rendering the vehicle 3
inoperable. As shown in Figure 3 (and Figure 4), a section of the valve stem 7 remains within
the TPMS mounting nut 12 after the end portion 10 has been severed. As described herein,
the repair apparatus 1 is configured to cooperate with the remaining section of the severed
valve stem 7' to seal the tyre 6.

With reference to Figure 4, the repair apparatus 1 comprises a body 17, a replacement valve
core 18 and sealing means 19 for forming a seal with the severed valve stem 7'. The body
17 in the present embodiment is made of steel, but could be formed from other materials
such as a metal alloy, aluminium or plastic. The body 17 has a longitudinal axis XX for
alignment with a longitudinal axis of the severed valve stem 7'. The body 17 comprises a
supply conduit 20 extending through the repair apparatus 1 to form a pneumatic line for
inflating/deflating the tyre 6. The supply conduit 20 extends along the longitudinal axis XX in
the present embodiment. The replacement valve core 18 is mounted in the supply conduit 20
to control the flow of air through the repair apparatus 1. The operation of the replacement
valve core 18 is the same as that of the valve core 15 in the original valve stem 7. In
particular, the replacement valve core 18 is opened and closed by actuating a replacement
valve pin 21.

A first end 17a of the body 17 is adapted to be mounted to the TPMS module 2; and a
second end 17b of the body 17 is adapted to be connected to inflating apparatus to inflate
the tyre 6. The body 17 comprises mounting means 22 for mounting the repair apparatus 1
to the TPMS module 2. The mounting means 22 in the present embodiment is adapted to be
mounted to the TPMS mounting nut 12. The mounting means 22 in the present embodiment
is in the form of an external (male) thread 23 formed at said first end 17a of the body 17. The
external thread 23 is formed on a sleeve 26 configured to locate between the severed valve
stem 7' and the TMPS mounting nut 12. The external thread 23 is adapted to engage the
first internal thread 13 formed in the TPMS mounting nut 12. In particular, the external thread
23 is substantially the same as the first external thread 9. The body 17 has an annular
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shoulder 24 for engaging an upper end of the TPMS mounting nut 12. The supply conduit 20
comprises an inlet 25 for receiving an end of the severed valve stem 7'. The inlet 25 is
formed by a circular bore formed in the body 17. A taper 27 is formed at the end of the inlet
25. The sealing means 19 in the present embodiment comprises an O-ring 28 for engaging
an outer sidewall 29 of the severed valve stem 7' to form a fluid-tight seal. In the present
embodiment, the supply conduit 20 comprises an annular recess 30 in which the O-ring 28 is
disposed. The O-ring 28 is made of an elastomeric material, such as rubber, for engaging
the outer sidewall 29 of the severed valve stem 7' to form a seal when the repair apparatus
1 is mounted to the TPMS module 2. More than one O-ring 28 may be provided. It will be
appreciated that the sealing means 19 may comprise other types of seal. Alternatively, or in
addition, a seal may be formed between the body 17 and the TPMS mounting nut 12.

As described herein, the end portion 10 may inadvertently be severed from the remainder of
the valve stem 7. The valve core 15 is typically removed together with the end portion 10 of
the valve stem 7. It will be appreciated that at least a portion of the second external thread
11 is removed when the end portion 10 of the valve stem 7 is severed. The second end 17b
of the body 17 comprises a replacement external thread 31 for replacing the second external
thread 11. The replacement external thread 31 is configured to cooperate with the valve cap
14,

If the valve stem 7 is severed, the tyre 6 deflates and cannot be re-inflated since the valve
core 15 is missing. The repair apparatus 1 in accordance with the present embodiment is
operable to seal the severed valve stem 7' and to provide a replacement valve core 18. The
installation of the repair apparatus 1 will now be described with reference to the
accompanying figures. The repair apparatus 1 is aligned with the TPMS module 2 such that
the severed valve stem 7' locates within the inlet 25 of the supply conduit 20. The body 17 of
the repair apparatus 1 is rotated such that the external thread 23 engages the first internal
thread 13 formed in the TPMS mounting nut 12. The sleeve 26 locates between the severed
valve stem 7' and the TMPS mounting nut 12. The body 17 is rotated until the annular
shoulder 24 engages the TPMS mounting nut 12. The repair apparatus 1 may thereby be
fastened to the TPMS module 2. The O-ring 28 disposed in the annular recess 30 engages
the outer sidewall 29 of the valve stem 7 and forms a seal around the outside of the valve
stem 7. The repair apparatus 1 comprises a replacement valve core 18 which is operative to
seal the tyre 6. An inflating apparatus may be connected to the second end 17b of the body
17. The replacement valve core 18 is opened by the inflating apparatus in conventional
manner to enable compressed air to be supplied to the tyre 6. When the inflating apparatus
is removed, the replacement valve core 18 closes, thereby sealing the tyre 6. It will be
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appreciated, therefore, that the tyre 6 may be re-inflated once the repair apparatus 1 has
been installed.

It will be appreciated that various changes and modifications may be made to the repair
apparatus 1 described herein without departing from the scope of the present invention.

The repair apparatus 1 has been described herein as mounting directly to the TPMS
mounting nut 12. This mounting arrangement requires that a section of the first internal
thread 13 on the TPMS mounting nut 12 is exposed (i.e. extends beyond the first external
thread 9 provided on the base portion 8 of the valve stem 7). In certain arrangements, for
example motorcycle wheels, the first external thread 9 may extend beyond the TPMS
mounting nut 12. Thus, there may not be an exposed section of the first internal thread 13 on
which to mount the repair apparatus 1. The body 17 may be modified, for example by
providing an internal (female) thread at said first end 17a for mounting directly to the severed
valve stem 7’ rather than the TPMS mounting nut 12.

Alternatively, an adaptor (not shown) may be used to enable the repair apparatus 1 to be
mounted to the first external thread 9. The adaptor may comprise first adaptor mounting
means for mounting the adaptor to the severed valve stem 7°. The first adaptor mounting
means may comprise a first internal thread for engaging the first external thread 9. The
adaptor may comprise second adaptor mounting means for mounting the repair apparatus 1.
The second adaptor mounting means may comprise a second internal thread for engaging
the external thread 23 provided on the repair apparatus 1. The first and second internal
threads on the adaptor may have the same size. Indeed, the adaptor may comprise a single
continuous thread extending along its length. In certain embodiments, the first and second
internal threads on the adaptor may have different sizes. In use, the adaptor may be
screwed onto the valve stem 7 to enable the repair apparatus 1 to be installed. The adaptor
is fitted without removing the TPMS mounting nut 12. The adaptor may be tightened against
the TPMS mounting nut 12 or against a shoulder formed on the valve stem 7. It will be
appreciated that in this arrangement the sleeve 26 locates between the severed valve stem
7" and the adaptor. At least in certain embodiments, the sealing means 19 in the repair
apparatus 1 forms a seal with a sidewall of the severed valve stem 7°. Alternatively, or in
addition, the adaptor may comprise sealing means for engaging a sidewall of the valve stem
7 to form a seal. The repair apparatus 1 and the adaptor may be supplied in a kit.

10
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CLAIMS:

1. A repair apparatus for repairing a severed valve stem, the repair apparatus
comprising:

a body having a supply conduit;

sealing means for forming a seal with the severed valve stem; and

mounting means for mounting the repair apparatus to a mounting nut disposed on

the severed valve stem.

2. A repair apparatus as claimed in claim 1, wherein, in use, the mounting nut mounts

the severed valve stem to a wheel.

3. A repair apparatus as claimed in claim 2, wherein the severed valve stem is a part
of a tyre pressure monitoring system (TPMS) module and the mounting nut is configured to
mount the TPMS module to the wheel.

4. A repair apparatus as claimed in claim 2 or claim 3, wherein the mounting means

comprises an external thread for engaging an internal thread of said mounting nut.

5. A repair apparatus as claimed in claim 4, wherein the external thread is adapted to
engage an exposed portion of the internal thread when the mounting nut is disposed on the

severed valve stem.
6. A repair apparatus as claimed in claim 4 or claim 5, wherein the external thread is
formed on a sleeve configured to locate between the severed valve stem and the mounting

nut.

7. A repair apparatus as claimed in any one of the preceding claims, wherein the

sealing means comprises an annular seal for engaging the severed valve stem.

8. A repair apparatus as claimed in any one of the preceding claims, wherein the body

comprises an aperture for receiving the end of the severed valve stem.

9. A repair apparatus as claimed in any one of the preceding claims, wherein the
aperture forms an inlet of the supply conduit.

11
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10. A repair apparatus as claimed in any one of the preceding claims, wherein the valve
core is disposed in the supply conduit.

11. A vehicle wheel in combination with a repair apparatus as claimed in any one of the
preceding claims.

12. A vehicle having one or more repair apparatus as claimed in any one of claims 1 to
10.
13. A kit comprising a repair apparatus and an adaptor for mounting to a severed valve

stem, wherein the repair apparatus comprises mounting means for mounting the repair

apparatus to the adaptor.

14. A method of repairing a severed valve stem, the method comprising:
locating a repair apparatus on the severed valve stem; and
forming a seal between the severed valve stem and the repair apparatus;
wherein a mounting nut is disposed on the severed valve stem and the method

comprises mounting the repair apparatus without removing the mounting nut.

15. A method as claimed in claim 14 comprising mounting the repair apparatus to the

mounting nut.

16. A method as claimed in claim 15, wherein the mounting means comprises an
external thread formed on a sleeve for engaging an internal thread of said mounting nut.

17. A method as claimed in 16, wherein the method comprises locating the sleeve

between the severed valve stem and the mounting nut.

18. A method as claimed in claim 14 comprising mounting the repair apparatus to the

severed valve stem.
19. A method as claimed in claim 18, wherein the repair apparatus comprises an

internal thread and the method comprises screwing the repair apparatus onto an exposed
section of thread formed on the severed valve stem.
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20. A method as claimed in any one of claims 14 to 19, wherein the severed valve stem
is a part of a tyre pressure monitoring system (TPMS) module and the mounting nut is
configured to mount the TPMS module to the wheel.

21. A method as claimed in any one of claims 14 to 20, wherein the repair apparatus
comprises an annular seal which forms the seal with the severed valve stem when the repair

apparatus is located on the severed valve stem.

22. A repair apparatus substantially as herein described with reference to the
accompanying figures.

23. A tyre pressure monitoring system (TPMS) module substantially as herein
described with reference to the accompanying figures.

24. A wheel substantially as herein described with reference to the accompanying
figures.
25. A vehicle substantially as herein described with reference to the accompanying
figures.
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