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SYSTEM INCLUDING PRESSURIZED LOAD CELLS

CROSS-REFERENCE TO RELATED APPLICATION
[0001] This application claims the benefit under 35 U.S.C. § 119(e) of the earlier
filing date of United States Provisional Patent Application No. 61/942,948 filed on February

21, 2014, the contents of which are hereby incorporated by reference in their entirety.

BACKGROUND

[0002] This application discloses an invention which is related, generally and
in various embodiments, to a system which includes pressurized load cells.

[0003] Pressurized load cells have been utilized with tire/wheel combinations
for a variety of vehicles including automobiles, motorcycles and all-terrain vehicles.
For a given tire and wheel combination of a vehicle, the pressurized load cells (1) fill
the void between the barrel of the wheel and the interior surface of the tire and (2)
operate to maintain the tire load deflection or loaded ratio if the tire experiences a
complete loss of pressure, and thus help the vehicle maintain control and mobility.

[0004] Despite the potential advantages of using pressurized load cells with
tire/wheel combinations, the use of pressurized load cells with tire wheel
combinations has been severely limited. The limited use is generally attributed to (1)
the inefficiencies and difficulties associated with the pressurized load cells installation
process and (2) the limited “give” of a tire having pressurized load cells positioned
within the tire cavity.

[0005] Regarding the installation process, each load cell is typically partially

inflated, then inserted one-by-one into the cavity of the tire until the cavity is filled
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with the partially inflated load cells (the partially inflated load cells form a
substantially continuous ring). Next, each of the load cells is brought up to a higher
pressure which is common to all of the load cells. The tire, which has the pressurized
load cells positioned in its cavity, is then mounted to the wheel. The installation
process requires a lot of steps, is relatively time consuming, is very susceptible to one
or more of the load cells moving out of position or even falling out of the tire cavity
before the tire is mounted to the wheel, and is generally not feasible for a high volume
application.

[0006] Regarding the limited “give” of a tire having pressurized load cells
positioned within the tire cavity, the pressurized load cells occupy a certain volume of
the tire cavity. As the tire pressure drops, the ability of the tire to “flatten” and
increase the amount of external surface area of the tire in contact with the ground is
limited not only by the deflection of the tire, but also by the deflection of the
pressurized load cells. Due to the limited “give” of such tire/wheel combinations,
there are not well-suited for applications which require substantial deflection of the
tire (e.g., climbing an obstacle like a vertical step which is taller than 1/3 of the

outside diameter of the tire).

BRIEF DESCRIPTION OF THE DRAWINGS
[0007] The novel features of the embodiments described herein are set forth
with particularity in the appended claims. The embodiments, however, both as to
organization and methods of operation may be better understood by reference to the
following description, taken in conjunction with the accompanying drawings.
[0008] FIGS. 1A and 1B illustrate various embodiments of a system which

includes pressurized load cells;
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[0009] FIGS. 2A and 2B illustrate various embodiments of a system which
includes a bead lock and pressurized load cells;

[0010] FIGS. 3A and 3B illustrate other embodiments of a system which
includes a bead lock and pressurized load cells;

[0011] FIGS. 4A and 4B illustrate yet other embodiments of a system which
includes a bead lock and pressurized load cells;

[0012] FIGS. 5A and 5B illustrate yet other embodiments of a system which
includes a bead lock and pressurized load cells;

[0013] FIGS. 6A and 6B illustrate yet other embodiments of a system which
includes a bead lock and pressurized load cells;

[0014] FIGS. 7A and 7B illustrate yet other embodiments of a system which
includes a bead lock and pressurized load cells;

[0015] FIGS. 8A and 8B illustrate various embodiments of a system which
includes a bead lock, pressurized load cells and a pressurized bladder member; and

[0016] FIGS. 9A and 9B illustrate other embodiments of a system which

includes a bead lock, pressurized load cells and a pressurized bladder member.

DETAILED DESCRIPTION

[0017] It is to be understood that at least some of the figures and descriptions
of the invention have been simplified to illustrate elements that are relevant for a clear
understanding of the invention, while eliminating, for purposes of clarity, other
elements that those of ordinary skill in the art will appreciate may also comprise a
portion of the invention. However, because such elements are well known in the art,
and because they do not facilitate a better understanding of the invention, a

description of such elements is not provided herein.
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[0018] In the following detailed description, reference is made to the
accompanying drawings, which form a part hereof. In the drawings, similar symbols
and reference characters typically identify similar components throughout several
views, unless context dictates otherwise. The illustrative embodiments described in
the detailed description, drawings and claims are not meant to be limiting. Other
embodiments may be utilized, and other changes may be made, without departing
from the scope of the technology described herein.

[0019] The following description of certain examples of the technology
should not be used to limit its scope. Other examples, features, aspects, embodiments
and advantages of the technology will become apparent to those skilled in the art from
the following description, which is by way of illustration, one of the best modes
contemplated for carrying out the technology. As will be realized, the technology
described herein is capable of other different and obvious aspects, all without
departing from the technology. Accordingly, the drawings and descriptions should be
regarded as illustrative in nature and not restrictive.

[0020] Tt is further understood that any one or more of the teachings,
expressions, embodiments, examples, etc. described herein may be combined with
any one or more of the other teachings, expressions, embodiments, examples, etc. that
are described herein. The following described teachings, expressions, embodiments,
examples, etc. should therefore not be viewed in isolation relative to each other.
Various suitable ways in which the teachings herein may be combined will be readily
apparent to those of ordinary skill in the art in view of the teachings herein. Such
modifications and variations are intended to be included within the scope of the

claims.
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[0021] Before explaining the various embodiments of the pressurized load cell
system in detail, it should be noted that the various embodiments disclosed herein are
not limited in their application or use to the details of construction and arrangement of
parts illustrated in the accompanying drawings and description. Rather, the disclosed
embodiments may be positioned or incorporated in other embodiments, variations and
modifications thereof, and may be practiced or carried out in various ways.
Accordingly, embodiments of the pressurized load cell system disclosed herein are
illustrative in nature and are not meant to limit the scope or application thercof.
Furthermore, unless otherwise indicated, the terms and expressions employed herein
have been chosen for the purpose of describing the embodiments for the convenience
of the reader and are not meant to limit the scope thereof. In addition, it should be
understood that any one or more of the disclosed embodiments, expressions of
embodiments, and/or examples thercof, can be combined with any one or more of the
other disclosed embodiments, expressions of embodiments, and/or examples thereof,
without limitation.

[0022] Also, in the following description, it is to be understood that terms
such as outward, inward, above and the like are words of convenience and are not to
be construed as limiting terms. Terminology used herein is not meant to be limiting
insofar as devices described herein, or portions thereof, may be attached or utilized in
other orientations. The various embodiments will be described in more detail with
reference to the drawings.

[0023] FIG. 1A illustrates various embodiments of a system 10. The system
10 includes a wheel 12, a tire 14, and a plurality of pressurized load cells 16. FIG. 1B
is a cross section of the system 10 of FIG. 1A, and for purposes of simplicity, many of

the details of the wheel 12 are not shown in FIG. 1B.



WO 2015/127380 PCT/US2015/017135

[0024] The wheel 12 may be any suitable type of wheel (e.g., a single piece
wheel, a two-piece, a multi-piece wheel), may be fabricated from any suitable
material (e.g., steel, aluminum, an alloy), and may be of any suitable size and shape.
Therefore, although a single piece wheel is shown in FIGS. 1A and 1B for purposes
of simplicity, it will be appreciated that the wheel 12 may be a wheel other than a
single piece wheel. In general, the wheel 12 includes a first flange portion 18, a
second flange portion 20, and a barrel portion 22 between the first and second flange
portions 18, 20. Although not shown in FIGS. 1A and 1B for purposes of simplicity,
it will be appreciated that the wheel 12 defines a central opening 24 and an axis of
rotation, and also includes a transverse wall section 26 which extends from the central
opening 24 toward the barrel portion 22 of the wheel 12. The central opening 24 and
the transverse wall section 26 are shown partially, for example, in FIG 2A.

[0025] The tire 14 is sized to be mounted on the wheel 12, and may be
fabricated in any suitable configuration from any suitable combination of materials
(e.g., rubber, steel belts, nylon belts, rayon body plies, etc.). The tire 14 includes an
interior surface 28, an exterior surface 30, a first sidewall portion 32 and a second
sidewall portion 34. The first sidewall portion 32 includes a first beaded portion 36
and the second sidewall portion 34 includes a second beaded portion 38. When the
tire 14 is mounted to the wheel 12, the first beaded portion 36 of the tire 14 is set
against the first flange portion 18 of the wheel 12 and the second beaded portion 38 of
the tire 14 is set against second flange portion 20 of the wheel 12 as is known in the
art. The combination of the wheel 12 and the tire 14 define a tire cavity 40.

[0026] The pressurized load cells 16 may be of any suitable size and shape,
and may be fabricated from any suitable material. For example, according to various

embodiments, the pressurized load cells 16 can be fabricated from a polyurethane
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material, a rubber material, etc. According to various embodiments, in order to
maintain their shape, the pressurized load cells 16 can be made from sheet stock, or of
a preformed material and/or are reinforced. As described in more detail hereinafter
(See, e.g., FIG. 7A), according to various embodiments, each pressurized load cell 16
may incorporate a valve member which allows the adjustment of the air pressure in
the pressurized load cell 16 (both inflation and deflation). According to other
embodiments, the valve member may be configured as a check valve to only allow the
pressurized load cell 16 to inflate. For such embodiments, the pressurized load cells
16 may be configured to maintain ambient pressure or the highest pressure that the
tire 14 was inflated to.

[0027] As shown in FIG. 1A, the pressurized load cells 16 are positioned
within the tire cavity 40 radially outward from the barrel portion 22 of the wheel 12
and between the first and second beaded portions 36, 38 of the tire 14, and are sized to
fill only a portion of the tire cavity 40. In other words, for the embodiments of FIGS.
1A and 1B, the pressurized load cells 16 partially fill the tire cavity 40. Although the
pressurized load cells 16 are shown in FIGS. 1A and 1B as being of a certain
configuration, it will be appreciated that the pressurized load cells 16 may be
fabricated in other configurations (e.g., spherical, elliptical, irregular, etc.). Also,
although only partially shown in FIGS. 1A and 1B for purposes of simplicity, it will
be appreciated that the pressurized load cells 16 are positioned inside the tire cavity
40 around the entire circumference of the wheel 12. According to various
embodiments, the pressurized load cells 16 are arranged as a substantially continuous
ring inside the tire cavity 40 and around the circumference of the wheel 12 as partially
shown in FIG. 1B. According to other embodiments, the pressurized load cells 16 are

arranged in a pattern other than a substantially continuous ring inside the tire cavity
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40 and around the circumference of the wheel 12. For example, according to various
embodiments, the pressurized load cells 16 are distributed equally inside the tire
cavity 40 and around the circumference of the wheel 12 in a paddle wheel pattern
where there is a spacing (e.g., a fixed spacing) between adjacent pressurized load cells
16. It will be appreciated that such a pattern of pressurized load cells 16 can function
similarly to a knob on a tire tread and improve the ability of the tire 14 to climb a tall
obstacle.

[0028] As shown in FIGS. 1A and 1B, the system 10 may also include a tube
or sleeve member 42 that is positioned within the tire cavity 40, partially surrounds
the plurality of pressurized load cells 16 and helps to constrain the pressurized load
cells 16 in a desired position within the tire cavity 40 (e.g., a position where the
pressurized load cells 16 are radially inward some distance from the radially
outermost portion of the interior surface 28 of the tire 14). For the embodiments of
FIGS. 1A and 1B, the tube or sleeve member 42 is positioned radially outward from
(or in contact with) the barrel portion 22 of the wheel 12 and is in contact with the
interior surface 28 of the tire 14, including the interior surface 28 of the tire 14 at the
first and second beaded portions 36, 38 of the tire 40. The tube or sleeve member 42
provides support on three “sides” of the pressurized load cells 16 — on the axial
outboard side (the left side of Fig. 1A), on the axial inboard side (the right side of
FIG. 1A) and on the radial outboard side. The wheel 12 provides support on the
radial inboard side of the pressurized load cells 16. The tube or sleeve member 42
may be fabricated from any suitable material. For example, according to various
embodiments the tube or sleeve member 42 is made of a preformed material having a
high flexural modulus. For such embodiments, the sleeve member 42 can be flexible,

but non-stretchable.
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[0029] According to various embodiments, the tube or sleeve member 42 is
permanently attached to or connected to the pressurized load cells 16 to form a sub-
assembly, and may also incorporate a valve member (not shown for purposes of
clarity). For embodiments where the respective pressurized load cells 16 incorporate
check valves and the tube or sleeve member 42 incorporates the above-referenced
valve member, when the sub-assembly is installed within the tire cavity 40, the tube
or sleeve member 42 and the pressurized load cells 16 will inflate to ambient pressure.
Once the tire 14 is mounted to the wheel 12 and the tire cavity 40 is inflated, the
pressurized load cells 16 will inflate to the same pressure as the inflated tire cavity 40.

[0030] FIG. 2A illustrates various embodiments of a system 50 and FIG. 2B is
a cross section of the system 50 of FIG. 2A. For purposes of simplicity, many of the
details of the wheel 12 are not shown in FIG. 2B. The system 50 is similar to the
system 10 of FIG. 1A in that it includes a wheel 12, a tire 14 and a plurality of
pressurized load cells 16, but is different in several ways.

[0031] First, the wheel 12 of the system 50 is shown as a two-piece wheel
(although other embodiments of the system 50 may include a multi-piece wheel other
than a two-piece wheel). Second, the system 50 includes a bead lock 52 positioned
radially outward from the barrel portion 22 of the wheel 12 and between the first and
second beaded portions 36, 38 of the tire 14. Third, the pressurized load cells 16 are
positioned radially outward from the bead lock 52 and are sized to substantially fill
the tire cavity 40. Fourth, although the tube or sleeve member 42 can be included in
these embodiments, the tube or sleeve member 42 may be eliminated as shown in
FIGS. 2A and 2B because the interior surface 28 of the tire 14 provides the support on
the three sides of the pressurized load cells 16 — on the axial outboard side (the left

side of FIG. 2A, the axial inboard side (the right side of FIG. 2A) and on the radial
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outboard side. For embodiments which include the tube or sleeve member 42, the
tube or sleeve member 42 may also be attached or connected to the bead lock 52.

[0032] The bead lock 52 provides support on the radial inboard side of the
pressurized load cells 16 and the wheel 12 provides support for the bead lock 52. The
bead lock 52 may be of any suitable size and shape, and may be fabricated from any
suitable material. Thus, although the bead lock 52 is shown in FIG. 2A as being of a
particular configuration, it will be appreciated that according to other embodiments
the bead lock 52 can be of a configuration other than that shown in FIG. 2A. The
bead lock 52 is useful for helping to keep the tire 14 set tight against the first and
second flange portions 18, 20 of the wheel 12, and is also helpful in keeping the
pressurized load cells 16 contained inside the tire cavity 40 during service and/or
mounting of the tire 14 onto the wheel 12. According to various embodiments, the
pressurized load cells 16 may be connected to the bead lock 52 to create a sub-
assembly. Additionally, for such embodiments, a central inflation manifold (not
shown) can be used to pressurize or change the pressure in each pressurized load cell
16 from a single point.

[0033] FIG. 3A illustrates other embodiments of the system 50 and FIG. 3B is
a cross section of the system 50 of FIG. 3A. For purposes of simplicity, many of the
details of the wheel 12 are not shown in FIG. 3B. The system 50 of FIG. 3A is
similar to the system 50 shown in FIG. 2A in that it includes a wheel 12, a tire 14 and
a plurality of pressurized load cells 16, but is different in several ways.

[0034] First, the pressurized load cells 16 are sized to fill only a portion of the
tire cavity 40. In other words, for the embodiments of FIGS. 3A and 3B, the
pressurized load cells 16 only partially fill the tire cavity 40. Second, the system 50

includes the tube or sleeve 42 member. For the embodiments of FIGS. 3A and 3B,

-10 -
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the tube or sleeve member completely surrounds the plurality of pressurized load cells
16 and helps to constrain the pressurized load cells 16 in a desired position within the
tire cavity 40. For these embodiments, the tube or sleeve member 42 provides the
support on all sides of the pressurized load cells 16 — on the axial outboard side (the
left side of FIG. 3A, the axial inboard side (the right side of FIG. 3A), on the radial
inboard side and on the radial outboard side. Third, the system 50 also includes a
reinforcing band 54 connected to a radially outermost surface 56 of the tube or sleeve
member 42. The reinforcing band 54 may be connected to the tube or sleeve member
42 in any suitable manner. According to various embodiments, the reinforcing band
54 is integral with the tube or sleeve 42 member. The combination of the tube or
sleeve member 42 and the reinforcing band 54 operates to secure the position of the
pressurized load cells 16 relative to the bead lock 52 and the tire 14. The reinforcing
band 54 helps to further constrain the pressurized load cells 16 from moving radially
outward from the bead lock 52.

[0035] FIG. 4A illustrates yet other embodiments of the system 50 and FIG.
4B is a cross section of the system 50 of FIG. 4A. For purposes of simplicity, many
of the details of the wheel 12 are not shown in FIG. 4B. The system 50 of FIG. 4A is
similar to the system 50 shown in FIG. 3 A in that it includes a wheel 12, a tire 14 and
a plurality of pressurized load cells 16, but is different in that it includes a
containment member 58 in lieu of the tube or sleeve member 42 and the reinforcing
band 54. The containment member 58 provides the same type of functionality of the
tube or sleeve member 42 and thus may be considered to be another embodiment of
the tube or sleeve member 42.

[0036] The containment member 58 may be fabricated from any suitable

material or combination of materials, only partially surrounds the pressurized load

11 -
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cells 16 and includes a first beaded portion 60 and a second beaded portion 62. The
containment member 58 is similar to the sleeve or tube member 42 of FIG. 1A, but is
different in that the containment member 58 is positioned radially outward from (or in
contact with) the bead lock 52 and is in contact with the interior surface 28 of the tire
14, but not necessarily in contact with the interior surface 28 of the tire 14 at the first
and second beaded portions 36, 38 of the tire 40. The containment member provides
support on three sides of the pressurized load cells 16 - on the axial outboard side (the
left side of FIG. 4A), the axial inboard side (the right side of FIG. 4A) and on the
radial outboard side. The bead lock 52 provides support on the radial inboard side of
the pressurized load cells 16 and the wheel 12 provides support for the bead lock 52.
The first and second beaded portions 60, 62 make the containment member 58 similar
to a typical tire, and help to constrain the position of the containment member 58 (and
the positions of the pressurized load cells 16 surrounded by the containment member
58) relative to the other components of the system 50.

[0037] FIG. 5A illustrates yet other embodiments of the system 50 and FIG.
5B is a cross section of the system 50 of FIG. 5A. For purposes of simplicity, many
of the details of the wheel 12 are not shown in FIG. 5B. The system 50 of FIG. 5A is
similar to the system 50 shown in FIG. 4A in that it includes a wheel 12, a tire 14 and
a plurality of pressurized load cells 16, but is different in that the system 50 of FIGs.
SA and 5B includes a flexible channel member 64 in lieu of the containment member
58. The flexible channel member 64 provides the same type of functionality of the
tube or sleeve member 42 and thus may be considered to be another embodiment of
the tube or sleeve member 42.

[0038] The flexible channel member 64 is positioned radially outward from

(or in contact with) the barrel portion 22 of the wheel 12 and is positioned between

12 -
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the bead lock 52 and the first and second beaded portions 36, 38 of the tire 14. The
flexible channel member 64 only partially surrounds the pressurized load cells 16 and
may be fabricated from any suitable material or combination of materials. For
example, according to various embodiments, the flexible channel member 64 is
fabricated from a urethane reinforced with a nylon webbing. The flexible channel
member 64 provides support on three sides of the pressurized load cells 16 - on the
axial outboard side (the left side of FIG. 5A), the axial inboard side (the right side of
FIG. 5A) and on the radial outboard side. The bead lock 52 provides support on the
radial inboard side of the pressurized load cells 16 and the wheel 12 provides support
for the bead lock 52.

[0039] FIG. 6A illustrates yet other embodiments of the system 50 and FIG.
6B is a cross section of the system 50 of FIG. 6A. For purposes of simplicity, many
of the details of the wheel 12 are not shown in FIG. 6B. The system 50 of FIG. 6A is
similar to the system 50 shown in FIG. 3 A in that it includes a wheel 12, a tire 14 and
a plurality of pressurized load cells 16, but is different in several ways.

[0040] First, in licu of the substantially continuous ring of pressurized load
cells 16 as shown, for example, in FIG. 3B, the system 50 of FIGs. 6A and 6B
includes pressurized load cells 16 which are smaller than the pressurized load cells 16
of the system 50 of FIG. 3A and are placed in a more random arrangement (within the
webbed net member 66) to partially fill the tire cavity 40. In other words, for the
embodiments of FIGS. 6A and 6B, the pressurized load cells 16 only partially fill the
tire cavity 40. The pressurized load cells of the system 50 of FIGs. 6A and 6B may be
of any suitable shape. Therefore, although spherical-shaped pressurized load cells 16
are shown in FIGs. 6A and 6B, it will be appreciated that other shapes (e.g., elliptical)

may be utilized. According to various embodiments, the pressurized load cells 16 are

-13 -
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all the same size. According to other embodiments, some of the pressurized load cells
16 may be sized and/or shaped differently than other of the pressurized load cells 16.

[0041] Second, in lieu of the tube or sleeve member 42 (with or without the
reinforcing band 54), the system 50 includes a webbed net member 66 to help to
constrain the position of the pressurized load cells 16 relative to the other components
of the system 50. The webbed net member 66 is configured as a netting or mesh with
open spaces between adjacent webbing. The webbed net member 66 provides the
same type of functionality of the tube or sleeve member 42 and thus may be
considered to be another embodiment of the tube or sleeve member 42.

[0042] FIG. 7A illustrates yet other embodiments of the system 50 and FIG.
7B is a cross section of the system 50 of FIG. 7A. For purposes of simplicity, many
of the details of the wheel 12 are not shown in FIG. 7B. The system 50 of FIG. 7A is
similar to the system 50 shown in FIG. 2A in that it includes a wheel 12, a tire 14 and
a plurality of pressurized load cells 16, but is different in several ways.

[0043] First, instead of a single substantially continuous ring of pressurized
load cells 16 which extends from the bead lock 52 toward the radially outermost
surface of the interior surface 28 of the tire 14 and substantially fills the tire cavity 40,
the system 50 of FIGs. 7A and 7B includes (1) a first substantially continuous ring 68
(see FIG. 7B) of pressurized load cells 16 which is positioned radially outward from
the bead lock 52 and only partially fills the tire cavity 40 and (2) a second
substantially continuous ring 70 (See FIG. 7B) of pressurized load cells 16 which is
positioned radially outward from the first substantially continuous ring 70 of
pressurized load cells 16 (and thus has a larger radius than the first substantially
continuous ring 68) and only partially fills the tire cavity 40. Collectively, the bead

lock 52 and the first and second substantially continuous rings 68, 70 cooperate to

-14-
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substantially fill the tire cavity 40. According to other embodiments, in lieu of the
concentric substantially continuous ring arrangement, the pressurized load cells 16
may be distributed equally inside the tire cavity 40 and around the circumference of
the wheel 12 in a paddle wheel pattern where there is a spacing (e.g., a fixed spacing)
between adjacent pressurized load cells 16.

[0044] Second, the system 50 of FIGs. 7A and 7B also includes valve
members 72 which are fluidically connected to the pressurized load cells 16 of the
second substantially continuous ring 70 (e.g., one valve member 72 per pressurized
load cell 16 as shown in FIG. 7B) and operate to modulate the pressure of the
pressurized load cells 16 of the second substantially continuous ring 70 relative to the
tire pressure in the tire cavity 40. By allowing for the adjustment of the air pressure in
the pressurized load cells 16 of the second substantially continuous ring 70, the
mobility and performance of the tire 14 can be customized for various terrains. For
example, tire flotation, traction and/or mobility can be increased by reducing the tire
pressure. According to various embodiments, the valve members 72 may be
embodied as integrated diaphragm valves. With the above-described arrangement, the
pressurized loads cells 16 of the first substantially continuous ring 68 are constrained
radially inward by the bead lock 52 and radially outward by the pressurized load cells
16 of the second substantially continuous ring 70.

[0045] FIG. 8A illustrates various embodiments of a system 80 and FIG. 8B is
a cross section of the system 80 of FIG. 8A. For purposes of simplicity, many of the
details of the wheel 12 are not shown in FIG. 8B. The system 80 is similar to the
system 50 shown in FIG. 7A in that it includes a wheel 12, a tire 14 and a plurality of

pressurized load cells 16, but is different in several ways.
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[0046] First, instead of including the second substantially continuous ring 70
of pressurized load cells 16, the system 80 includes a pressurized bladder member 82
which is utilized to constrain the first substantially continuous ring 68 of pressurized
load cells 16 in the outward radial direction. Collectively, the bead lock 52, the first
substantially continuous ring 68 of pressurized load cells 16, and the pressurized
bladder member 82 cooperate to substantially fill the tire cavity 40.

[0047] Second, the system 80 also includes a valve member 86 which is
fluidically connected to the pressurized bladder member 82 and is positioned external
to the tire cavity 40 on (or within) the wheel 12. The valve member 86 may be any
suitable type of valve member. For example, according to various embodiments, the
valve member 86 is a standard inflate/deflate valve which allows the pressurized
bladder member 82 to be inflated or deflated.

[0048] Third, the system 80 also includes a hose member 84 connected to the
valve member 86 and the pressurized bladder member 82. As the pressurized bladder
member 82 is more radially outward than the pressurized load cells 16, it will be
appreciated that the hose member 84 passes by at least one of the pressurized load
cells 16 to reach the pressurized bladder member 82. With the above-described
arrangement, the air pressure in the pressurized bladder member 82 can be adjusted
from an external source via the valve member 86 and the hose member 84. By
allowing for the adjustment of the air pressure in the pressurized bladder member 82,
the mobility and performance of the tire 14 can be customized for various terrains.

[0049] According to other embodiments of the system 80, a single piece wheel
can be utilized in lieu of the two-piece wheel 12 shown in FIG. 8A, and the bead lock

52 can be eliminated.
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[0050] FIG. 9A illustrates other embodiments of the system 80 and FIG. 9B is
a cross section of the system 80 of FIG. 9A. For purposes of simplicity, many of the
details of the wheel 12 are not shown in FIG. 9B. The system 80 of FIGs. 9A and 9B
is similar to the system 80 shown in FIG. 8A, but is different in that the relative
positions of the pressurized load cells 16 and the pressurized bladder member 82 are
reversed. In the system 80 of FIGS. 9A and 9B, the pressurized bladder member 82 is
positioned radially outward from the bead lock 52, and the pressurized load cells 16
are positioned radially outward from the pressurized bladder member 82 in a
substantially continuous ring 70 (and thus has a larger radius than the pressurized
bladder member §2). Also, because the pressurized bladder member 82 is more
radially inward than the pressurized load cells 16, the hose member 84 can extend
directly to the pressurized bladder member 82 without passing by any of the
pressurized load cells 16.

[0051] Although various embodiments have been described herein, many
modifications, variations, substitutions, changes and equivalents to those
embodiments may be implemented and will occur to those skilled in the art. For
example, wheels other than those shown in the respective Figures may be utilized, the
bead lock 52 may be eliminated from certain embodiments, the reinforcing band 54
may be added to certain embodiments, etc. Similarly, the arrangement of the
pressurized load cells 16 can be other than a substantially continuous ring for any of
the embodiments. For example, as described herein, the pressurized load cells 16 can
be distributed equally inside the tire cavity 40 and around the circumference of the
wheel 12 in a paddle wheel pattern where there is a spacing (e.g., a fixed spacing)
between adjacent pressurized load cells 16. Also, where materials are disclosed for

certain components, other materials may be used. It is therefore understood that the
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foregoing description and the appended claims are intended to cover all such
modifications and variations as falling within the scope of the disclosed embodiments.

The following claims are intended to cover all such modifications and variations.
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CLAIMS
What is claimed is:
1. A system, comprising;:
a wheel, wherein the wheel comprises:
a first flange portion;
a second flange portion; and
a barrel portion positioned between the first and second flange
portions;
a tire mounted to the wheel, wherein the wheel and the tire cooperate to define
a tire cavity, and wherein the tire comprises:
a first beaded portion; and
a second beaded portion;
a plurality of pressurized load cells positioned within the tire cavity; and
a sleeve member positioned within the tire cavity, wherein the sleeve member

surrounds and constrains the plurality of pressurized load cells.

2. The system of claim 1, wherein the wheel is one of the following:
a single piece wheel;
a two-piece wheel; and

a multi-piece wheel other than a two-piece wheel.

3. The system of claim 1, wherein the plurality of pressurized load cells

partially fill the tire cavity.
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4. The system of claim 1, wherein the plurality of pressurized load cells

substantially fill the tire cavity.

5. The system of claim 1 wherein the plurality of pressurized load cells
comprise a substantially continuous ring of pressurized load cells positioned around a

circumference of the wheel.

6. The system of claim 1, wherein the plurality of pressurized load cells
comprise:

a first substantially continuous ring of pressurized load cells positioned around
a circumference of the wheel; and

a second substantially continuous ring of pressurized load cells positioned

radially outward from the first substantially continuous ring of pressurized load cells.

7. The system of claim 1, wherein the plurality of pressurized load cells

are randomly positioned within the sleeve member.

8. The system of claim 1, wherein the sleeve member partially surrounds

the plurality of pressurized load cells.

9. The system of claim 1, wherein the sleeve member completely

surrounds the plurality of pressurized load cells.

10. The system of claim 1, wherein the sleeve member comprises a first

beaded portion and a second beaded portion.
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11.  The system of claim 1, wherein the sleeve member comprises a

netting.

12. The system of claim 1, further comprising a plurality of valve members
positioned within the tire cavity, wherein each valve member is fluidically connected

to a corresponding pressurized load cell.

13. The system of claim 1, further comprising a valve member positioned

within the tire cavity and fluidically connected to the sleeve member.

14. The system of claim 1, further comprising a reinforcing band

connected to a radially outermost surface of the sleeve member.

15. The system of claim 1, further comprising a bead lock positioned

within the tire cavity and radially inward from the plurality of pressurized load cells.

16.  The system of claim 15, wherein the sleeve member is positioned

between the bead lock and the first and second beaded portions of the tire.

17. The system of claim 15, further comprising a pressurized bladder

member positioned within the tire cavity and radially inward from the plurality of

pressurized load cells.
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18. The system of claim 17, further comprising a valve member fluidically
connected to the pressurized bladder member, wherein the valve member is external

to the tire cavity.

19. The system of claim 15, further comprising a pressurized bladder
member positioned within the tire cavity and radially outward from the plurality of

pressurized load cells.

20. The system of claim 19, further comprising a valve member fluidcally

connected to the pressurized bladder member, wherein the valve member is external

to the tire cavity.
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AMENDED CLAIMS
received by the International Bureau on 07 August 2015 (07.08.2015)

CLAIMS

What 15 claimed is:

1. A system, comprising:
a whecl, wherein the wheel comprises:
a first flange portion;
a second flange portion; and
a barrel portion positioned between the first and second flange portions;
a tire mounted to the wheel, wherein the wheel and the tire cooperatc to define a tiré
cavity, and wherein the tire comprises: |
a first beaded portion; and

a second beaded portion;

a bead lock positioned within the tire cavity between the first and second beaded
portions;

a plurality of pressurized load cells positioned within the tire cavity radially outward
from the bead lock; and

a sleeve member positioned within the tire cavity, wherein the sleeve member surrounds

and constrains the plurality of pressnrized load celle from moving radially outsword from ths boad

lock.

2. The system of claim 1, wherein the wheel is onc of the following:
a single piece wheel;
a two-piece wheel; and

a multi-piece wheel other than a two-picce wheel.
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3 The system of claim 1, wherein the plurality of pressurized load cells are radially
inward a distance from a radially outermost portion of an interior surface of the tire and partially

fill the tire cavity.

4, The system of claim 1, wherein the plurality of pressurized load cells substantially

fill the tire cavity.

5. The system of claim 1 wherein the plurality of pressurized load cells comprise a
substantially continuous ring of pressurized load cells positioned around a circunference of the

wheel.

6. The system of claim 1, wherein the plurality of pressurized load cells comprise:

a first substantially continuous ring of pressurized load cells positioned around a
circumference of the wheel; and

a second substantially continuous ring of pressurized load cells positioned radially

outward from the first substantially continuous ring of pressurized load cells.

7. The system of claim 1, wherein the plurality of pressurized load cells are
randomly positioned within the sleeve member such that a center of a first one of the pressurized
Joad cells js morc radially outward from the bead lock than a center of a second one of the

pressurized load cells.
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8. The system of claim 1, wherein the sleeve member is radially outward from the

bead lock and partially surrounds the plurality of pressurized load cells.

9. The system of claim 1, wherein the sleeve member completely surrounds the

plurality of pressurized load cells.

10. The system of claim 1, wherein the sleeve member comprises a first beaded

portion and a second beaded portion.
11.  The system of claim 1, wherein the slecve member comprises a netting.
12.  The system of claim 1, further comprising a plurality of valve members
positioned within thc tire cavity, wherein each valve member is fluidically connected to a

corresponding pressurized load cell.

13.  The system of claim 1, further comprising a valve member positioned within the

tire cavity and fluidically connected to the sleevc member.

14.  The system of claim 3, further comprising a reinforcing band connected to a

radially outermost surface of the sleeve member.

15. The system of claim |, wherein the bead lock is connected to at least one of the

pressurized load cells.
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16.  The system of claim 1, wherein the sleeve member is positioned between the bead

lock and the first and second beaded portions of the tire.

17.  The system of claim 1, further comprising a pressurized bladder member
"positicmed within the tire cavity radially outward from the bead lock and radially inward from

the plurality of pressurized load cells.

18.  The system of claim 17, further comprising a valve member fluidically connected

to the pressurized bladder member, wherein the valve member is external to the tire cavity.

19.  The system of claim 1, further comprising a pressurized bladder member
positioned within the tire cavity and radially outward from the bead lock and the plurality of

pressurized load cells.

20.  The system of claim 19, further comprising a valve member fluidcally connected

to the pressurized bladder member, wherein the valve member is cxternal to the tirc cavity.

21.  The system of claim 1, whercin the bead lock comprises a non-inflatable bead

lock.
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