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(57) Abstract: A bolt together wheel assembly with deflation sys-
tem includes an inner wheel half (103), an outer wheel half (106),
abolt cover ring (189), and a removable valve stem (121). Clamp-
ing bolts and clamping nuts secure the outer wheel half to the in-
ner wheel half. Venting port plugs (124) secure the bolt cover ring
to the outer wheel half over the clamping bolts. Loosening one or
more of the venting port plugs to access the clamping bolts opens
a seal to a vent port (157) within the inner wheel half and releases
pressurized air from a tire on the wheel, ensuring that the tire is
deflated before the wheel can be disassembled.
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BOLT TOGETHER WHEEL WITH DEFLATION SYSTEM

[0001]

TECHNICAL FIELD
[0002] This disclosure relates to wheels for vehicles. More specifically, this disclosure
concerns a wheel assembly with a two-piece bolt together wheel with a deflation system,

particularly for industrial or heavy equipment vehicles.

BACKGROUND

[0003] Wheel assemblies for heavy equipment vehicles, such as mobile crane vehicles,
often have different structures than wheel assemblies for typical passenger vehicles. For
instance, rather than have a single wheel structure, wheel assemblies for heavy equipment
vehicles often have major pieces, such as an inner half and an outer half, that are bolted together.
[0004] When a pneumatic tire is mounted under pressure on the wheel assembly,
disassembly of the wheel can be dangerous. Release of pressurized air from the large tire during
disassembly can violently force apart the wheel assembly. Rapid depressurization of the tire
can even lead to an explosion of the wheel assembly.

[0005] Various approaches have attempted to minimize the risk of damage or harm to
personnel in disassembling a multi-piece wheel under pressure. Typically, these approaches
have found it advantageous to substantially deflate the tire before removal or disassembly of a
wheel that has been bolted together. The wheels and wheel assemblies are particularly
configured to cause or require deflation of the tire before disassembly of the wheel for removal
of a tire from the wheel, reducing risk when disassembling the wheel assembly.

[0006] The manner of deflating a tire on a bolt-together wheel, and the wheel structure for
accomplishing the deflation, can impact the usability of the wheel and the speed in which a tire
may be removed or replaced. Existing approaches for bolt-together wheels, which may involve
complicated sealing structures and require special tools, can inhibit rapid disassembly of the

wheels, for instance, when changing tires.
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SUMMARY

[0006a]  Accordingly, there is provided a wheel assembly comprising: an inner wheel half
comprising: a first wheel disc having a first seating surface, the first wheel disc having a center
aperture in an axial direction, a plurality of mounting holes at a first radial position outwardly
from the center aperture surrounding the center aperture, a plurality of first clamping holes at a
second radial position outwardly from the center aperture, a valve stem threaded seat, at least
one threaded cross-vent seat, and a first wheel base portion having a substantially cylindrical
outer peripheral surface extending along the axial direction from the first wheel disc to a
peripheral edge forming a first annular rim, the first wheel base portion having at least one vent
port drilled in a radial direction from the axial direction of the center aperture through the
substantially cylindrical outer peripheral surface into the first wheel disc and intersecting with
the at least one threaded cross-vent seat in the first wheel disc; an outer wheel half comprising:
a second wheel disc having a second seating surface configured to mate with the first seating
surface of the inner wheel half and an opposing surface configured to mate with a bolt cover
ring, the second wheel disc having a center opening configured to provide access clearance
around the plurality of mounting holes in the first wheel disc, a plurality of second clamping
holes configured to mate and correspond with the plurality of first clamping holes, a valve stem
hole configured to mate and correspond with the valve stem threaded seat of the first wheel
disc, and at least one cross-vent hole configured to mate and correspond with the at least one
threaded cross-vent seat, and at least one cap screw threaded seat formed in the opposing surface
configured to mate with the bolt cover ring, and a second wheel base portion having the
substantially cylindrical outer peripheral surface extending along the axial direction from the
second wheel disc to an outer annular rim; the bolt cover ring comprising a valve stem aperture,
at least one venting port plug access hole or seat, and at least one cap screw seat, and a
removable valve stem comprising a valve core and a valve cap.

[0006b] There is also provided a deflation system for a tubeless tire, the deflation system
comprising: a plurality of vent channels formed within a wheel assembly, the wheel assembly
comprising an inner wheel half configured to face a vehicle and an outer wheel half configured
to face away from the vehicle, each vent channel comprising an axial portion and a radial
portion, the axial portion of each vent channel comprising a through hole in the outer wheel
half extending in a direction axially from a side of the wheel assembly facing a vehicle through

la
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the wheel assembly to an opposite side of the wheel assembly facing away from the vehicle and
the radial portion in the inner wheel half extending radially outwardly from the axial direction;
a removable valve stem comprising a valve core and a valve cap, the removable valve stem
having a threaded end, wherein one of the plurality of vent channels further comprises a valve
stem seat formed in the inner wheel half to receive the threaded end of the removable valve
stem; at least one venting port plug having a threaded end, wherein at least one of the plurality
of vent channels further comprises a cross-vent threaded seat formed in the inner wheel half to
receive and secure the at least one venting port plug; a bolt cover ring configured to cover a
plurality of clamping bolts that fasten the outer wheel half to the inner wheel half, the bolt cover
ring comprising an access aperture for the removable valve stem, at least one venting port plug
access hole or seat, and at least one cap screw seat; and at least one cap screw configured to
attach the bolt cover ring to the outer wheel half.

[0006¢c]  There is further provided a method for assembly of a wheel assembly for a tubeless
tire, comprising: installing a plurality of clamping bolts in a plurality of corresponding seats in
an inner wheel half of the wheel assembly, wherein the plurality of clamping bolts project from
a first seating surface of the inner wheel half; orienting the inner wheel half with the first seating
surface; placing the tubeless tire on the inner wheel half, the tubeless tire surrounding a wheel
base portion having at least one vent channel; aligning at least one vent aperture of an outer
wheel half with an axial portion of the at least one vent channel of the inner wheel half and
aligning a plurality of bolt holes in the outer wheel half with the plurality of clamping bolts
projecting from the inner wheel half; securing the outer wheel half to the inner wheel half with
a plurality of clamping nuts, wherein the clamping nuts are tightened on the plurality of
clamping bolts projected from the inner wheel half; aligning an access hole of a bolt cover ring
with one of the at least one vent channel configured to receive a removable valve stem; securing
the bolt cover ring over the clamping nuts; installing the removable valve stem in the one of the
at least one vent channel configured to receive the removable valve stem by securing the
removable valve stem to the inner wheel half; installing at least one venting port plug in at least
one of the at least one vent channel configured to receive the at least one venting port plug,
securing the at least one venting port plug to the inner wheel half; and inflating the tubeless tire

via the removable valve stem.

1b
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BRIEF DESCRIPTION OF THE DRAWINGS
[0007] Many aspects of the present disclosure can be better understood with
reference to the following drawings. The components in the drawings are not
necessarily to scale, with emphasis instead being placed upon clearly illustrating the
principles of the disclosure. Moreover, in the drawings, like reference numerals
designate corresponding parts throughout the several views.
[0008] FIG. 1 illustrates an exploded view of the wheel assembly with a two-piece
bolt together wheel with deflation system according to various embodiments of present
disclosure.
[0009] FIG. 2 illustrates an example of the inner wheel half shown in FIG. 1 with
venting channels according to various embodiments of present disclosure.
[0010] FIG. 3 illustrates a detailed view of a venting channel of a section of the
inner wheel half shown in FIG. 2 according to various embodiments of present
disclosure.
[0011] FIG. 4 illustrates the positioning of the bolt cover ring to align the cap screw
holes of the wheel assembly shown in FIG. 1 with a tire installed according to various
embodiments of present disclosure.
[0012] FIG. 5 illustrates a section view of the wheel assembly along the line shown
in FIG. 7 according to various embodiments of present disclosure.
[0013] FIG. 6 illustrates a side view of the inner wheel half shown in FIG. 1
according to various embodiments of present disclosure.
[0014] FIG. 7 illustrates a side view of the wheel assembly shown in FIG. 1
including an attached bolt cover ring according to various embodiments of present
disclosure.
[0015] FIG. 8A illustrates a detailed section view of an exemplary valve stem
assembled within the wheel assembly according to various embodiments of present
disclosure.
[0016] FIG. 8B illustrates front and back views of an exemplary valve stem
according to various embodiments of present disclosure.
[0017] FIG. 9A illustrates a detailed section view of an exemplary venting port plug
assembled within the wheel assembly according to various embodiments of present

disclosure.



[0018] FIG. 9B illustrates front and back views of an exemplary venting port plug according
to various embodiments of present disclosure.

[0019] FIG. 10 illustrates an enlarged view of an exemplary cap screw assembled within
the wheel assembly according to various embodiments of present disclosure.

[0020] FIG. 11 illustrates an enlarged view of an exemplary clamping bolt with clamping
nut assembled within the wheel assembly according to various embodiments of present
disclosure.

DETAILED DESCRIPTION

[0021] Described below are various embodiments of the present systems and methods for
a wheel and wheel assembly. Although particular embodiments are described, those
embodiments are mere exemplary implementations of the system and method. One skilled in
the art will recognize other embodiments are possible. All such embodiments are intended to
fall within the scope of this disclosure. While the disclosure will now be described in reference
to the above drawings, there is no intent to limit it to the embodiment or embodiments disclosed
herein. On the contrary, the intent is to cover all alternatives, modifications and equivalents
included within the spirit and scope of the disclosure.

[0022] Described herein is a wheel assembly with a two-piece bolt together wheel with a
tire deflation system, for example for use with industrial vehicles such as mobile crane service
vehicles, and the like. The wheel assembly can be a multi-piece assembly having an inner wheel
portion or half and an outer wheel portion or half, with a bolt together configuration for
receiving a tubeless tire mounted thereon. The wheel assembly is especially adapted for use
with a pneumatic tire.

[0023] In any one or more embodiments and/or aspects described herein, the deflation
system of the wheel assembly can include a bolt cover ring, a removable valve stem and
associated channel(s) for introducing air, in particular pressurized air, into an inside chamber
of a tire mounted on the wheel assembly to inflate the tire, and one or more venting port plugs
configured to seal one or more vent channels associated with a respective venting port plug
when the tire is inflated. The wheel assembly is configured to deflate the tire using the valve
stem and/or upon removal of the one or more venting port plugs. The venting port plugs not
only assist in sealing the air chamber within the tire. In one or more aspects the venting port

plugs are configured to
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prohibit the removal of the bolt cover ring while the plugs are in place. In one or more
other aspects the venting port plugs can be configured to secure the bolt cover ring to
the outer wheel half. Separate clamping bolts and clamping nuts serve to secure the
outer wheel half to the inner wheel half of the wheel assembly. In any one or more
aspects, the venting port plugs do not serve to secure the outer wheel half to the inner
wheel half. Moreover, the clamping bolts and the clamping nuts do not serve to secure
the bolt cover ring to the outer wheel half.

[0024] Thus, the sealing feature of the air chamber within the tire provided by the
valve stem and the venting port plugs can be independent of securing the outer wheel
halfto the inner wheel half by way of the clamping bolts and clamping nuts. The venting
port plugs must be removed to remove the bolt cover ring. The bolt cover ring must be
removed to provide access to the clamping nuts before the wheel assembly can be
disassembled and the tire removed or replaced by removing the clamping nuts from the
clamping bolts.

[0025] Thus, in the event that the tire has not been sufficiently deflated by way of
the valve stem, before attempting to disassemble the wheel assembly and remove the
tire, the one or more venting port plugs must be removed. Removing the one or more
venting port plugs will cause the tire to deflate if any air remains within the tire. In
various aspects herein, this has the advantage that the wheel assembly cannot be
disassembled while there is still excess air pressure within the tire. Attempting to
disassemble the wheel assembly while there is still excess air pressure within the tire
can risk inadvertent expansion or separation of the wheel assembly.

[0026] In any one or more aspects herein, the wheel assembly includes at least an
inner wheel half and an outer wheel half configured to be bolted together when
mounting the tire. An inflation valve and channel(s) for the inflation valve are provided
for inflation and deflation of the tire mounted on the wheel assembly. Additionally, one
or more vent channels for the deflation system are formed including cross-vent channels
in the inner and outer wheel halves including one or more venting ports extending
axially along an axis X in the outer wheel half. The cross-vent channels of the inner and
outer wheel halves are configured to align upon assembly of the two wheel halves such
that one vent channel is provided with a valve stem seat in the inner wheel half for
receiving a removable valve stem configured to facilitate inflation or deflation of the

tire. Additionally, one or more vent channels are configured to facilitate deflation of
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the tubeless tire that are configured to receive one or more respective venting port plugs
inserted through the outer wheel half into a seat in the inner wheel half

[0027] The deflation system can be configured to ensure the tire is deflated before
servicing the wheel and/or tire. The deflation system can include a bolt cover ring, a
detachable valve stem, and one or more venting port plugs and associated channels in
the inner and outer wheel halves. The bolt cover ring can be a single-piece or a
multipiece ring configured with access holes in line with the venting channels.

[0028] In any one or more aspects, the access holes in the bolt cover ring are
configured to allow the valve stem and the one or more venting port plugs to pass
through the bolt cover ring and through the outer wheel half into and to be secured
within respective seats within the inner wheel half. The valve stem and the one or more
venting port plugs must be inserted into and secured within their respective seats within
the inner wheel half to seal the air chamber of a tire mounted on the wheel assembly.
The sealing of the air chamber of the tire can occur in the inner wheel half. The
detachable valve stem can be secured to the inner wheel half, for example in a threaded
seat, passing through a valve stem access hole in the bolt cover ring and through an
axially extending cross-vent hole in the outer wheel half without attaching to either the
bolt cover ring or the outer wheel half. Similarly, the one or more venting port plugs
can be secured to the inner wheel half, for example in a threaded seat, passing through
a venting port plug seat or access hole in the bolt cover ring and through an axially
extending cross-vent hole in the outer wheel half without attaching to either the bolt
cover ring or the outer wheel half.

[0029] In any one or more aspects, the inner wheel half can include vent ports
extending radially outwardly from an axial direction X which ports connect the
threaded seat in the cross-vent hole to the tire air chamber. Once the tire is inflated, air
can be released from the tire by way of, or upon removal of, the detachable valve stem.
Air can also be released from the tire upon removal of the one or more venting port
plugs. Further, the venting port plugs must be removed to allow removal of the bolt
cover ring to gain access to separate wheel clamping nuts to disassemble the wheel for
service. The vent ports can be of sufficient size to vent air from the tire air chamber at
a quick rate. For example, a radial venting port can be 7mm in diameter or larger,
depending on other features of the wheel design. In an embodiment, the inner wheel

half can have three such radial venting ports each sealed by one of a detachable valve
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stem and two venting port plugs. However, additional venting can be provided by
including more venting port plugs and associated cross-vent ports.

[0030] The valve stem and the one or more venting port plugs can each include an
o-ring that provides a seal between the valve stem and a venting port plug and their
respective seats in the inner wheel half. In any one or more aspects, the sealing o-ring
is secured to arespective valve stem and/or a respective venting port plug. Additionally,
the valve stem and the one or more venting port plugs can each comprise an annular
soft spacer on the body of each valve stem and/or each venting port plug. In some
embodiments, the annular soft spacer can be a second o-ring. The annular soft spacer
can be configured for stabilization and/or to minimize dirt getting into the lower sealing
or seating area. The cross-vent hole on the outer wheel half can be slightly larger than
an associated annular soft spacer, which does not allow for an air-seal.

[0031] The bolt cover ring can be configured with a channel shape including boss
elements, where the channel is configured to cover the clamping nuts, but not attach to
the clamping bolts. The bolt cover ring can be configured to attach to outer wheel half
by means of cap screws, which is a feature of the bosses in the bolt cover ring. In any
one or more aspects, the cap screws do not connect to the inner wheel half. The cap
screw seats can be configured in an asymmetrical manner such that there is only one
way to attach the bolt cover ring to the outer wheel half

[0032] Referring now in more detail to the drawings, in which like numerals
indicate like parts through the several views, FIG. 1 illustrates an example of an
exploded view of an embodiment of the present wheel assembly with a two-piece bolt
together wheel with deflation system 100. The wheel assembly 100 can include an inner
wheel half 103, an outer wheel half 106, a bolt cover ring 109, a primary o-ring 112 to
provide a seal between the inner wheel half 103 and the outer wheel half 106, clamping
bolts 115 and clamping nuts 118 for securing outer wheel half 106 to inner wheel half
103, a removable valve stem 121, one or more venting port plugs 124, and cap screws
127.

[0033] The inner wheel half 103 can comprise a first wheel disc 130 having a first
seating surface 133. The first wheel disc 130 can comprise a center aperture 110a in an
axial direction configured to receive a wheel hub of a vehicle (such as a mobile crane
vehicle), a plurality of mounting holes 139 at a first radial position outwardly from a
center longitudinal axis X surrounding the center aperture configured to receive

mounting bolts of a wheel hub (not shown), a plurality of first clamping holes 142 at a



CA 03140214 2021-09-29

WO 2020/206144 PCT/US2020/026422

second such radial position, a valve stem threaded seat 145, and at least one cross-vent
threaded seat 148. A first wheel base portion 151 comprises a substantially cylindrical
outer peripheral surface extending in an axial direction from the first wheel disc 130 to
a peripheral edge forming a first annular rim 154 configured to mate to a bead rim of a
tire, the first wheel base portion 151 including at least one vent port 157 formed or
drilled extending radially outwardly from center longitudinal axis X through the outer
peripheral cylindrical surface of the wheel base portion into the first wheel disc 130 and
intersecting with the at least one cross-vent threaded seat 148 in the first wheel disc
130. In any one or more aspects, the inner wheel half 103 comprises an annular groove
160 disposed circumferentially about an annular edge of the first seating surface 133 of
the first wheel disc 130. A primary o-ring 112 can be disposed within the annular
groove 160 for providing an air seal between the inner wheel half 103 and an outer
wheel half 106.

[0034] An outer wheel half 106 comprises a second wheel disc 163 having a second
seating surface 166 configured to mate with the first seating surface 133 of the inner
wheel half 103 and an opposing outer surface 169 configured to mate with a bolt cover
ring 109, the second wheel disc 163 having a center aperture 110b configured to provide
access clearance around the plurality of mounting holes 139 in the first wheel disc 130,
a plurality of second clamping holes 172 configured to mate and correspond with the
plurality of first wheel clamping bolts 115, a valve stem hole 175 configured to mate
and correspond with the valve stem threaded seat 145, at least one cross-vent hole 178
configured to mate and correspond with the at least one cross-vent threaded seat 148 of
the inner wheel half 103, and at least one cap screw threaded seat 181 formed in the
outer surface 169 of the second disc 163 configured to mate with the bolt cover ring
109. A second outer peripheral wheel base portion 183 comprises a substantially
cylindrical outer peripheral surface extending in the direction of axis X from the second
wheel disc 163 to an outer annular rim 186. Outer second annular rim 186 is configured
to mate with a bead rim of a tire opposite a bead rim of the tire mating with first annular
rim 154,

[0033] As shown in FIG. 2, the inner wheel half 103 can provide a valve stem
threaded seat 145 and at least one cross-vent threaded seat 148. In any one or more
embodiments herein, the valve stem threaded seat 145 and the at least one cross-vent
threaded seat 148 can be configured to be the same dimensions and thread size to

receive either a valve stem 121 or a venting port plug 124. The valve stem threaded seat
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145 and the at least one cross-vent threaded seat 148 are formed in the first wheel disc
130 and positioned at substantially the same radius outwardly from axis X as the first
clamping holes 142. The valve stem threaded seat 145 and the at least one cross-vent
threaded seat 148 can be fluidly connected to the at least one respective radial vent port
157, also shown in FIG. 3.

[0036] A primary o-ring 112 can be seated within the annular groove 160 in the
inner wheel half 103. A plurality of clamping bolts 115 can be inserted in the plurality
of first clamping holes 142 positioned such that the shafts of the clamping bolts 115
project in axial direction X outwardly from the first seating surface 133 of the first
wheel disc 130 of the inner wheel half 103.

[0037] As shown in FIG. 4, a tubeless tire 300 can be placed on the inner wheel
half 103, preferably orienting the inner wheel half 103 with the first seating surface 133
facing up for stability. After aligning at least one cross-vent hole 178 of an outer wheel
half 106 with an axial portion of the at least one cross-vent threaded seat 148 of the
inner wheel half 103 and aligning a plurality of second clamping holes 172 in the outer
wheel half 106 with the plurality of clamping bolts 115 projecting from the inner wheel
half 103, the outer wheel half 106 can be secured to the inner wheel half 103 using
wheel clamping bolts 115. The outer wheel half 106 can be secured to the inner wheel
half 103 with a plurality of clamping nuts 118 The clamping nuts 118 can be tightened
on the plurality of clamping bolts 115 projecting from the inner wheel half 103.

[0038] Turning to FIG. 5, details of the wheel assembly 100 are shown in a section
view. As shown, in any one or more aspects, the first wheel base portion 151 is
substantially wider in the direction along axis X than the second wheel base portion 183
to facilitate assembly. The vent port 157 is shown with the valve stem 121 seated in the
inner wheel half 103. The primary o-ring 112 is shown between the first seating surface
133 and the second seating surface 166 for providing an air seal between the two halves
once they are secured or clamped together. The bolt cover ring 109 is installed to cover
the clamping bolts 115 associated and clamping nuts 118. In an embodiment, the
arrangement of valve stem, venting port plugs, and cap screw angular locations allow
for only one orientation of the inner and outer wheel halves as well as the bolt cover.
[0039] Next, FIGS. 6 and 7 illustrate the relative positioning of the valve stem
threaded seat 145 and at least one cross-vent threaded seat 148 on the inner wheel half
103 (FI1G. 6) and the assembled wheel with the deflation system installed (FIG. 7). The

bolt cover ring 109 comprises a valve stem access hole 189, at least one venting port
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plug access hole or seat 192, and at least one cap screw seat 195. In any one or more
aspects, the valve stem access hole 189, the at least one venting port plug access hole
or seat 192, and the at least one cap screw seat 195 can be positioned asymmetrically
so that there is only one way to orient and install the bolt cover ring 109, as shown in
FIG. 7. The bolt cover ring can include one or more warning messages or instructions
molded in place in its outer surface.

[0040] The bolt cover ring 109 can be installed by aligning a valve stem access hole
189 of a bolt cover ring 109 with a valve stem threaded seat 145 configured to receive
the removable valve stem 121. The bolt cover ring 109 can be secured to the outer wheel
half 106 over the plurality of clamping nuts 118 with the cap screws 127. The
removable valve stem 121 can be inserted through the valve stem hole 189 of the bolt
cover ring 109, through the valve stem hole 175 of the second wheel disc 163 of the
outer wheel half 106, and secured within the valve stem threaded seat 145 formed in
the inner wheel half 103. The venting port plugs 124 can be secured to the inner wheel
half 103 and inserted through a venting port plug access hole or seat 192 of the bolt
cover ring 109 and the cross-vent hole 178 in the outer wheel half 106. 'The tire 300 can
be inflated using the removable valve stem 121.

[0041] FIG. 8A is an example of the placement of the removable valve stem 121 in
the wheel assembly 100. The removable valve stem 121 can include a valve core 201
and valve cap 204. The removable valve stem 121 can have a threaded portion 211
configured to be received and threaded into the valve stem threaded seat 145, providing
a seal with the inner wheel half only 103. The valve stem threaded seat 145 can have
an unthreaded portion 207 that is greater than or equal in diameter to the threaded
portion 208. An unthreaded portion 207 can provide a positive stop surface 209 for the
removable valve stem 121 so that it does not obstruct the vent port 157. Similarly, the
removable valve stem 121 can have a sealing face 212 formed in the body of the valve
stem and configured to abut the positive stop surface 209 of the unthreaded portion 207
of the valve seat 145, inhibiting the flow of air.

[0042] A valve o-ring 210 can be provided and disposed within a valve groove 213
to provide an airtight seal for the vent channel. The valve o-ring 210 can be secured to
the valve stem 121 at a position behind but not at the location of the threads 208 of the
threaded valve seat 145. The valve o-ring 210 can be configured to provide an airtight

seal with the sealing surface of the unthreaded portion 207 of the valve stem threaded
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seat 145. The fastener threads and sealing feature can be incorporated in the inner wheel
half 103, independent from the outer wheel half 106.

[0043] In any one or more aspects, vent port 157 is provided to fluidly mate with a
distal end of valve stem hole 175 at valve stem seat 145 and can extend radially
outwardly (from axis X), substantially perpendicularly, from the distal end of valve
stem hole 175. The valve stem hole 175 in the outer wheel half 106 can be configured
with a clearance around the removable valve stem 121 to allow for vibrations during
operation of the vehicle. An annular soft spacer 216, such as a second o-ring, can be
provided to surround a portion of the removable valve stem 121 positioned in the valve
hole 175 in the outer wheel half 106 to support the removable valve stem 121 and
eliminate "rattle" or noise from vibrations. The valve stem access hole 189 in the bolt
cover ring 109 provides clearance around the removable valve stem 121 for removal of
valve cap 204 and service access. FIG. 8B illustrates front and rear views of a
removable valve stem 121.

[0044] Next, FIG. 9A illustrates an example of the placement of a venting port plug
124 in the wheel assembly 100. 'The venting port plug 124 having a threaded portion
222 (shown in FIG. 9B) configured to be received in a cross-vent threaded seat 148,
providing a seal within only the inner wheel half 103. A cross-vent threaded seat 148
can have an unthreaded portion 219 that is greater than or equal in diameter to the
threaded portion 218. An unthreaded portion 219 can provide a positive stop surface
217 for the venting port plug 124 so that it does not obstruct the vent port 157. Similarly,
the venting port plug 124 can have a sealing face 223 formed in the body of the venting
port plug 124 and configured to abut the positive stop surface 217 of the unthreaded
portion 219 of the cross-vent seat 148, inhibiting the flow of air.

[0045] A bolt o-ring 221 can be provided and disposed in a bolt groove 224 to
provide an airtight seal for the vent channel. The bolt o-ring 221 can be secured to the
venting port plug 124 at a position behind but not at the location of the threads 218. The
bolt o-ring 221 can be configured to provide an airtight connection with the sealing
surface of the unthreaded portion 219 of the cross vent threaded seat 148.

[0046] The fastener threads and sealing feature can be incorporated in the inner
wheel half 103, independent from the outer wheel half 106. In any one or more aspects,
vent port 157 is provided to fluidly mate with a distal end of cross-vent hole 178 at
cross-vent threaded seat 148 and can extend radially outwardly (from axis X),

substantially perpendicularly, from the distal end of cross-vent hole 175. The cross-
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vent hole 178 in the outer wheel half 106 can be configured with a clearance around the
venting port plug 124 to allow for vibrations during operation of the vehicle. An annular
soft spacer 227, such as a second o-ring can be provided to surround a portion of the
venting port plug 124 positioned in the cross-vent hole 178 in the outer wheel half 106
to support the venting port plug 124 and eliminate "rattle" or noise from vibrations. In
any one or more aspects, the annular soft spacer 227 can be positioned at the seam
where the bolt cover ring 109 meets the outer wheel half 106. The venting port plug
access hole or seat 192 in the bolt cover ring 109 is configured to accommodate the bolt
head and mate with the shoulder of the venting port plug 124.

[0047] FIG. 9B illustrates front and rear views of a venting port plug 124. In any
one or more aspects, the venting port plug 124 can include a shoulder 231 to prevent
the bolt cover ring 109 from being removed while the venting port plug 124 is secured
in place within threaded seat 148.

[0048] Shown in FIG. 10 is an example of the placement of a cap screw 127 that
secures the bolt cover ring 109 in the outer wheel half 106 of the wheel assembly 100.
‘The cap screw 127 can be inserted through the cap screw seat 195 of the bolt cover ring
109 and secured to the cap screw threaded seat 181 in the outer wheel half. The cap
screw seat 195 can provide a positive stop for tightening. The bolt cover ring 109 can
provide a solid boss for the cap screw 127 such that the bolt cover ring 109 will not
crack from excessive torque applied to the cap screw 127. In an embodiment, the cap
screw 127 can have a shoulder 234 at the cap end that mates with the bolt cover ring
109 and a second shoulder 237 towards the threaded end 240 that mates with the outer
surface 169 of the outer wheel half 106 creating a fixed distance between the two
shoulders that prevents over-tightening of the cap screw 127 against the bolt cover ring
109. The second shoulder 237 towards the threaded end 240 of the cap screw 127
provides a stop that limits how far the cap screw 127 can be threaded into the cap screw
threaded seat 181 and thus prevents over-tightening and ultimately cracking of the bolt
cover ring 109, if the second shoulder 237 were not present.

[0049] Hlustrated in FIG. 11 1s an example of a clamping bolt 115 secured with a
clamping nut 118 passing through a first clamping hole 142 in the inner wheel half 103
and a second clamping hole 172 of the outer wheel half 106. In any one or more aspects,
the clamping nut 118 can be a 3-piece style flange nut. The bolt cover ring 109 can be

configured to accommodate the profile of the clamping nut 118. In any one or more
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aspects, the depth of the bolt cover ring 109 can be greater on inner diameter than on
the outer diameter to fit the dimensions of the outer wheel half 106.

[0050] It should be emphasized that the above-described embodiments are merely
examples of possible implementations. Many variations and modifications may be
made to the above-described embodiments without departing from the principles of the
present disclosure. All such modifications and variations are intended to be included

herein within the scope of this disclosure and protected by the following claims.
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EMBODIMENTS IN WHICH AN EXCLUSIVE PROPERTY OR PRIVILEGE IS
CLAIMED ARE DEFINED AS FOLLOWS:

1. A wheel assembly comprising:
an inner wheel half comprising:

a first wheel disc having a first seating surface, the first wheel disc having a
center aperture in an axial direction, a plurality of mounting holes at a first radial position
outwardly from the center aperture surrounding the center aperture, a plurality of first clamping
holes at a second radial position outwardly from the center aperture, a valve stem threaded seat,
at least one threaded cross-vent seat, and

a first wheel base portion having a substantially cylindrical outer peripheral
surface extending along the axial direction from the first wheel disc to a peripheral edge forming
a first annular rim, the first wheel base portion having at least one vent port drilled in a radial
direction from the axial direction of the center aperture through the substantially cylindrical
outer peripheral surface into the first wheel disc and intersecting with the at least one threaded
cross-vent seat in the first wheel disc;

an outer wheel half comprising:

a second wheel disc having a second seating surface configured to mate with the
first seating surface of the inner wheel half and an opposing surface configured to mate with a
bolt cover ring, the second wheel disc having a center opening configured to provide access
clearance around the plurality of mounting holes in the first wheel disc, a plurality of second
clamping holes configured to mate and correspond with the plurality of first clamping holes, a
valve stem hole configured to mate and correspond with the valve stem threaded seat of the first
wheel disc, and at least one cross-vent hole configured to mate and correspond with the at least
one threaded cross-vent seat, and at least one cap screw threaded seat formed in the opposing
surface configured to mate with the bolt cover ring, and

a second wheel base portion having the substantially cylindrical outer peripheral
surface extending along the axial direction from the second wheel disc to an outer annular rim;

the bolt cover ring comprising a valve stem aperture, at least one venting port

plug access hole or seat, and at least one cap screw seat; and
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a removable valve stem comprising a valve core and a valve cap.

2. The wheel assembly of claim 1, further comprising an annular groove disposed
circumferentially around an annular edge of the first seating surface of the first wheel disc, and

an o-ring disposed in the annular groove.

3. The wheel assembly of claim 1, further comprising a plurality of clamping bolts,

a plurality of clamping nuts, at least one venting port plug, and at least one cap screw.

4. The wheel assembly of claim 1, wherein the first wheel base portion is

substantially wider that the second wheel base portion.

5. The wheel assembly of claim 1, wherein a valve stem port comprises the valve
stem threaded seat of the inner wheel half, the valve stem hole of the outer wheel half, and the
valve stem aperture of the bolt cover ring, the valve stem threaded seat intersecting with one of
the at least one vent port and configured to provide fluid passage through the valve stem port
through the vent port to inflate or deflate a tire, the removable valve stem having a threaded end

and secured to the inner wheel half when seated in the threaded valve stem seat.

6. The wheel assembly of claim 5, wherein the valve stem threaded seat further
comprises an unthreaded portion with a radius greater than a threaded portion of the valve stem
threaded seat and is configured to provide a positive stop for tightening the removable valve

stem that can provide an air seal surface.

7. The wheel assembly of claim 6, wherein the removable valve stem further
comprises an o-ring seated behind a threaded portion configured to seal a gap between the
removable valve stem and the unthreaded portion of the valve stem threaded seat and an annular
soft spacer configured to support the removable valve stem within the valve stem hole in the

outer wheel half.
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8. The wheel assembly of claim 1, wherein the at least one threaded cross-vent seat
comprises a threaded portion and a wider unthreaded portion configured as a positive stop for

tightening at least one venting port plug.

9. The wheel assembly of claim 8, wherein the at least one venting port plug further
comprises an o-ring seated behind a threaded portion configured to seal a gap between the at
least one venting port plug and the unthreaded portion of the at least one threaded cross-vent
seat, and an annular soft spacer configured to support the at least one venting port plug within

the at least one cross-vent hole in the outer wheel half.

10.  The wheel assembly of claim 1, wherein the at least one cap screw seat and the
at least one venting port plug access hole or seat of the bolt cover ring are positioned

asymmetrically with respect to the valve stem aperture.

11. A deflation system for a tubeless tire, the deflation system comprising:

a plurality of vent channels formed within a wheel assembly, the wheel assembly
comprising an inner wheel half configured to face a vehicle and an outer wheel half configured
to face away from the vehicle, each vent channel comprising an axial portion and a radial
portion, the axial portion of each vent channel comprising a through hole in the outer wheel
half extending in a direction axially from a side of the wheel assembly facing a vehicle through
the wheel assembly to an opposite side of the wheel assembly facing away from the vehicle and
the radial portion in the inner wheel half extending radially outwardly from the axial direction;

a removable valve stem comprising a valve core and a valve cap, the removable valve
stem having a threaded end, wherein one of the plurality of vent channels further comprises a
valve stem seat formed in the inner wheel half to receive the threaded end of the removable
valve stem,;

at least one venting port plug having a threaded end, wherein at least one of the plurality
of vent channels further comprises a cross-vent threaded seat formed in the inner wheel half to
receive and secure the at least one venting port plug;

a bolt cover ring configured to cover a plurality of clamping bolts that fasten the outer

wheel half to the inner wheel half, the bolt cover ring comprising an access aperture for the
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removable valve stem, at least one venting port plug access hole or seat, and at least one cap
screw seat; and

at least one cap screw configured to attach the bolt cover ring to the outer wheel half.

12.  The deflation system of claim 11, wherein the removable valve stem further
comprises an o-ring and a soft spacer configured to form an air seal within the vent channel

corresponding to the valve stem seat.

13. The deflation system of claim 11, wherein the at least one venting port plug
further comprises an o-ring and a soft spacer configured to form an air seal within the

corresponding at least one vent channel.

14. The deflation system of claim 11, wherein air, if present, is released from the

tubeless tire when the at least one venting port plug is removed.

15.  The deflation system of claim 11, wherein the at least one venting port plug and

the bolt cover ring block access to the plurality of clamping bolts.

16. A method for assembly of a wheel assembly for a tubeless tire, comprising:

installing a plurality of clamping bolts in a plurality of corresponding seats in an inner
wheel half of the wheel assembly, wherein the plurality of clamping bolts project from a first
seating surface of the inner wheel half;

orienting the inner wheel half with the first seating surface;

placing the tubeless tire on the inner wheel half, the tubeless tire surrounding a wheel
base portion having at least one vent channel;

aligning at least one vent aperture of an outer wheel half with an axial portion of the at
least one vent channel of the inner wheel half and aligning a plurality of bolt holes in the outer
wheel half with the plurality of clamping bolts projecting from the inner wheel half;,

securing the outer wheel half to the inner wheel half with a plurality of clamping nuts,
wherein the clamping nuts are tightened on the plurality of clamping bolts projected from the

inner wheel half;
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aligning an access hole of a bolt cover ring with one of the at least one vent channel
configured to receive a removable valve stem;

securing the bolt cover ring over the clamping nuts;

installing the removable valve stem in the one of the at least one vent channel configured
to receive the removable valve stem by securing the removable valve stem to the inner wheel
half;

installing at least one venting port plug in at least one of the at least one vent channel
configured to receive the at least one venting port plug, securing the at least one venting port
plug to the inner wheel half; and

inflating the tubeless tire via the removable valve stem.
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