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(57) Abrégé/Abstract:

A wheel assembly and a bin sweep system. The system may include a sweep auger for moving granules, and a wheel assembly
including a rim and a tire disposed on the rim, the rim defining an interior radially inward of an inner circumference of the rim, and a
cycloidal drive disposed in the interior of the rim. The cycloidal drive may include an input shaft, a drive gear having first gearing
features and being eccentrically mounted on the input shaft, a stationary drive plate, and second gearing features coupled to the

rim, the first gearing features engaging the second gearing features to drive the rim and wheel at a reduced speed relative to the
input shaft.
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moving granules, and a wheel assembly including a
rim and a tire disposed on the rim, the rim defining
an interior radially inward of an inner circumference
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input shatt, a drive gear having first gearing features
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wheel at a reduced speed relative to the input shaft.
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CYCLOIDAL WHEEL DRIVE

RELATED APPLICATIONS

[0001] This application claims priority to co-pending U.S. Provisional Patent Application
Serial No. 61/865,280 filed on August 13, 2013.

FIELD

[0002] The present invention relates to a wheel and drive assembly for wheel-driven

applications, such as granule conveyors used to move granules, such as grains.
SUMMARY

[0003] Typical wheel and drive assemblies for granule conveyors, ¢.g., bin sweep
systems, include a wheel and a gearbox separate from the wheel and drivingly coupled to the
wheel. A motor drives the gearbox, which in turn drives the wheel. The gearbox provides
speed reduction to the wheel. The wheel defines an axis of rotation and corresponding axial
direction, and the gearbox is disposed to a side of the wheel in the axial direction. Therefore,

typical wheel drives are wide in the axial direction.

[0004] Typical wheel drives also use a parallel shaft drive system having spur/helical
gears, chains and sprockets. Such systems are not sealed, are relatively inefficient, and have

relatively lower power capacity.

[0005] In one aspect, the invention provides a cycloidal gear assembly having an input
shaft for receiving a rotational input, the input shaft defining a longitudinal axis, and a driven
ring gear configured for rotational output converted from the rotational input, the ring gear
having a generally annular portion. The assembly also includes an intermediate gear
structure for converting the rotational input from the input shaft to the rotational output of the
ring gear, the intermediate gear structure including a movable drive gear configured for

cycloidal movement within the ring gear.

[0006] In another aspect, the invention provides a wheel having a tire for movement
across a surface, the tire having a generally annular portion, the annular portion defining a

receptacle. The wheel also includes a drive assembly configured to receive an input from an

1
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input shaft, the drive assembly being disposed substantially within the receptacle and

configured to drive the tire at a reduced speed with respect to the input shaft.

[0007] In yet another aspect, the invention provides a cycloidal gear assembly
including a ring gear having a generally annular shape and defining a central axis coaxial with
the ring gear. A movable drive gear having gearing features is configured for cycloidal
movement within the ring gear. The drive gear has pins extending therefrom in a direction
generally parallel with the central axis. The assembly also includes a stationary drive plate

having apertures, the apertures receiving the pins.

[0008] In yet another aspect, the invention provides a wheel including a tire for
movement across a surface, the tire having a generally annular portion, the annular portion
defining a receptacle. The wheel also includes a drive assembly configured to drive the tire,
and a lubricant for lubricating the drive assembly, the lubricant being disposed substantially

within the receptacle.

[0009] In yet another aspect, the invention provides a cycloidal gear system having an
input shaft driven in a rotational direction, and a cycloidal gear assembly driven by the input
shaft and configured to convert a first speed of the input shaft into a second speed of an
output, the second speed being less than the first speed. The cycloidal gear assembly is

configured to preserve the direction of the input shaft to the output.

[0010] In yet another aspect, the invention provides a bin sweep system having a
sweep auger for moving granules, and a wheel assembly. The wheel assembly includes an
input shaft driven by the sweep auger, a wheel rim, and a cycloidal drive driven by the input

shaft to drive the wheel rim at a reduced speed.

[0010a] According to another embodiment, there is provided a bin sweep system
comprising: a sweep auger for moving granules; and a wheel assembly including an input
shaft driven by the sweep auger, a wheel defining an axis of rotation, and a cycloidal drive
driven by the input shaft to drive the wheel at a reduced speed, the cycloidal drive including
an eccentric bearing coupled to the input shaft, a drive gear coupled to the eccentric bearing

and concentric with the eccentric bearing, a stationary drive plate coupled to the input shaft
2
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such that the stationary drive plate does not rotate with the input shaft, a movable ring gear
coupled to the drive gear for relative rotation, the movable ring gear including a cylindrical
housing having at least one axially-facing side facing axially with respect to the axis of
rotation of the wheel, and pins fixed with respect to, and extending axially away from, the at
least one axially-facing side of the cylindrical housing.

[0010Db] According to another embodiment, there is provided a wheel assembly for use
in a bin sweep system having a sweep auger, the wheel assembly comprising: an input shaft
adapted for driven engagement with the sweep auger, a wheel, and a cycloidal drive driven by
the input shaft to drive the wheel at a reduced speed, the cycloidal drive including an eccentric
bearing adapted to be coupled to the input shaft, a movable drive gear coupled to the eccentric
bearing and concentric with the eccentric bearing, a stationary drive plate configured to be-
coupled to the input shaft such that the stationary drive plate does not rotate with the input
shaft, the stationary drive plate defining an aperture, a movable ring gear coupled to the drive
gear for relative rotation, ring pins fixedly coupled to the ring gear, and a drive pin fixed with
respect to, and extending axially from, the movable drive gear, the drive pin being received in

the aperture of the stationary drive plate for movement within the aperture.

[0011] Other independent aspects of the invention will become apparent by

consideration of the detailed description and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIGS. 1A-1D illustrate a wheel assembly.

[0013] FIG. 2 is a cross section of the wheel assembly shown in FIGS. 1A-1D.

[0014] FIG. 3 is a perspective view of the wheel assembly shown in FIGS. 1A-1D.
2a
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[0015] FIG. 4 is an exploded view of the wheel assembly shown in FIGS. 1A-1D.

[0016] FIG. 5 illustrates the wheel assembly of FIGS. 1A-4 mounted in a granule

COnveyor.
[0017] FIG. 6 1s a partial sectional side view of the granule conveyor of FIG. 5.

[0018] FIG. 7A is a partial enlarged view of the wheel assembly of FIGS. 1A-4

illustrating material flow.

[0019] FIG. 7B is a schematic view of the wheel assembly of FIGS. 1A-4 illustrating

material flow.
[0020] FIGS. 8A-8D, 9, and 10 illustrate a second construction of the wheel assembly.

[0021] FIG. 11 is a side cutout view of a tire on the wheel assembly having a diameter of

8.

[0022] FIG. 12 is a side cutout view of a tire on the wheel assembly having a diameter of

10”.
DETAILED DESCRIPTION

[0023] Before any independent constructions of the invention are explained in detail, it is
to be understood that the invention is not limited in its application to the details of
construction and the arrangement of components set forth in the following description or
illustrated in the following drawings. The invention is capable of other independent

constructions and of being practiced or of being carried out in various ways.

[0024] Also, it is to be understood that the phraseclogy and terminology used herein is
for the purpose of description and should not be regarded as limited. The use of “including,”
“comprising” or “having” and variations thercof herein is mcant to ecncompass the itcms
listed thereafter and equivalents thereof as well as additional items. In addition, it is to be
understood that such terms as “forward”, “rearward”, “left”, “right”, “upward” and
“downward”, etc., are words of convenience and are not to be construed as limiting

terms. The terms “mounted,” “connected” and “coupled” arc used broadly and encompass

both direct and indirect mounting, connecting and coupling.
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[0025] As illustrated in FIGS. 1-4, a wheel assembly 10 includes an input shaft 12, a
cycloidal drive 14, and a wheel 16 driven by the cycloidal drive 14. A motor 18 (see FIG. 5)
drives the cycloidal drive 14. The wheel 16 is substantially toroidal and defines a cavity 20
within the toroidal shape. The cycloidal drive 14 is disposed in the cavity 20. Thus, the gear
reduction is fully enclosed within the wheel 16. The cycloidal drive 14 is sealed within the
wheel assembly 10 by end caps 21 and seals 22, and a lubrication system is contained within
the sealed wheel assembly 10 for lubricating the cycloidal drive 14. For example, a lubricant

such as oil is used and is sealed within the wheel assembly 10.

[0026] The cycloidal drive 14 includes the input shaft 12, an eccentric bearing 24, a drive
gear 26, a stationary drive plate 28, and a movable ring gear 30. The input shaft 12 is driven
by the motor 18 for rotation about an axis A. The eccentric bearing 24 is coupled to the input
shaft 12 and includes a center C offset from the axis A for effectuating orbital motion as the
input shaft 12 rotates about axis A. The drive gear 26 is coupled to the eccentric bearing 24
such that a center of the drive gear 26 is offset from the axis A and concentric with the
eccentric bearing 24, i.e., coincides with the center C. As such, the eccentric bearing 24
imparts orbital motion to the drive gear 26. The cceentric bearing 24 may include balls, such
as steel balls, a bushing, etc., to allow for relative rotation between the eccentric bearing 24
and the drive gear 26. The eccentric bearing 24 includes a shoulder 88 for locating the drive

gear 26 with respect to the eccentric bearing 24 in the assembly.

[0027] The drive gear 26 includes an outer circumference having gearing features 34,
such as teeth. In the illustrated construction, the drive gear 26 includes 30 teeth. In other
constructions, the drive gear 26 may include other types of gearing features 34, such as pins,
and include fewer or more gearing features in order to achieve a different ratio, as will be
explained in greater detail below. The drive gear 26 also includes drive pins 36 extending
axially (i.e., parallel to the axis A) therefrom, the drive pins 36 being fixedly coupled to the
drive gear 26. In the illustrated construction, the drive gear 26 includes 6 drive pins 36. In
other constructions, the drive gear 26 may include fewer or more drive pins 36, e.g., 4 drive
pins, 5 drive pins, 7 drive pins, etc. The drive gear 26 generally defines a plane B having a

first side and a second side. The drive pins 36 are disposed on a first side of the plane B.

[0028] The drive plate 28 is also disposed on the first side of the plane B. The drive plate
28 is coupled to the drive shaft 12 by way of a bearing 86 such that the drive plate 28 is fixed
to be stationary as the drive shaft 12 rotates. The drive plate 28 includes drive holes 38 for
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receiving the drive pins 36. The drive holes 38 have a diameter greater than the diameter of
the drive pins 36 such that the drive pins 36 may orbit within the drive holes 38. As such, the
drive gear 26 is constrained to orbital motion about axis A. In the illustrated construction, the
drive plate 28 includes 6 drive holes corresponding with the 6 drive pins. Similarly, in other
constructions, the drive plate 28 may include fewer or more drive holes 38, e.g., 4 drive
holes, 5 drive holes, 7 drive holes, etc., preferably corresponding with the number of drive

pins 36.

[0029] The wheel 16 includes a tire 40 and the ring gear 30 having a substantially
cylindrical housing 42 mounted for rotation with respect to the axis A by bearings 44 and
bearings 46. The housing 42 includes first and second portions 48a, 48b coupled together to
form the substantially cylindrical housing 42. The first and second portions 48a, 48b are
coupled by fasteners 50, such as screws. In other constructions, the first and second portions
48a, 48b may be coupled by other fasteners or formed as more than two pieces coupled
together or formed as a single piece. The substantially cylindrical housing 42 substantially
encloses the cycloidal drive 14 within the wheel 16. The substantially cylindrical housing 42
has an outer circumference. The tire 40 is disposed on or outside of the outer circumference
and is fastened to the substantially cylindrical housing 42 by fasteners 52, e.g., screws. The
substantially cylindrical housing 42 includes gearing features 54, such as ring pins, disposed
adjacent or defining an inner circumference of the substantially cylindrical housing 42. As
such, the substantially cylindrical housing 42 acts as both a rim for the tire 40 and a ring gear
30 in the cycloidal drive 14. The ring pins 54 extend substantially parallel to the axis A and
are coupled to sides of the substantially cylindrical housing 42. In the illustrated
construction, 34 ring pins are employed in the ring gear 30 for meshing with and being driven
by the 30 teeth of the drive gear 26. As such, the wheel 16 is driven directly by the drive gear
26. In other constructions, the ring gear 30 and the drive gear 26 may have other gearing

features, e.g., teeth, pins, etc.

[0030] The wheel 16, including the ring gear 30, is driven by the cycloidal drive 14 and
rotates in the same direction as the drive shaft 12, e.g., both clockwise or both
counterclockwise. The cycloidal drive 14 reduces output speed and increases output torque
while preserving direction of rotation. Other ratios can be achieved by changing the number
of gearing features 34 on the drive gear and number of gearing features 54 in the ring gear,

etc.
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[0031] The wheel assembly 10 may be employed in a granule conveyor 56, such as a bin
sweep system. The wheel assembly 10 may also be employed in other wheel-driven
applications. In the illustrated construction, the wheel assembly 10 is employed in a bin
sweep system 56 for granules, such as grains. The bin sweep system 56 is disposed in a
storage container 58, such as a silo, bin, granary, etc., for emptying the storage container 58

of its contents, such as granules or grains.

[0032] The bin sweep system 56 includes a sweep auger 60 for conveying the granules
towards a center of the storage container 58. The sweep auger 60 is disposed substantially
along a radius of a floor 62 of the storage container 58, the storage container 58 being
substantially cylindrical and the floor 62 being substantially circular. A discharge opening 64
is located proximate the center of the floor 62 of the storage container 68 for discharging the
granules or grains from the storage container 68. The sweep auger 60 includes a shaft 66, a
flighting 68, and a back plate 70 which acts as a channel to move the granules radially inward
toward the discharge opening 64. The bin sweep system 56 may also include an unload auger
72 for directing the granules downstream of the discharge opening 64 and outside of the
storage container 58. The unload auger 72 moves granules radially outwards from the center

of the storage bin 58 parallel to the axis A to an external granule discharge 74.

[0033] The tire 40 supports the wheel assembly 10 and sweep auger 60 within the storage
container 68 on the floor 62 and also conveys granules radially inwards towards the discharge
opening 64. As illustrated in FIGS. 7A-7B, the tire 40 includes grooves 76 and treads 78 in
an alternating fashion and disposed at an angle with respect to the axis A and with respect to
the floor 62 of the storage container 68 on which the tire 40 rests. The grooves 76 and treads
78 are disposed about the outer circumference of the tire 40. The grooves 76 channel
material 82, such as granules or grains, from one side of the wheel assembly 10 to another
side of the wheel assembly 10 in substantially the axial direction of axis A and radially

inwards towards the sweep auger 60 and, ultimatcly, towards the discharge opening 64.

[0034] The wheel assembly 10 is coupled to the sweep auger 60 and disposed proximate
an outer distal end of the sweep auger 60 for supporting the sweep auger 60 and driving the
sweep auger 60 around the floor 62 storage container 58. The sweep auger 60 and the wheel
assembly 10 are disposed inside the storage container 58. In the illustrated construction, the
motor 18 drives the unload auger 72 for rotation, which is drivingly coupled to the sweep

auger 60 through drive boxes 80 to drive the sweep auger 60 for rotation, which is drivingly



81794843

coupled to the input shaft 12 of the wheel assembly 10. The input shaft 12 and the sweep
auger 60 are both coupled concentrically with the wheel assembly 10, e.g., coaxially with the
axis A of rotation of the wheel assembly 10. The wheel assembly 10 moves the sweep auger
60 around the storage container 58, as described above. In other constructions, various
combinations of separate motors may be employed to drive the unload auger 72, the sweep
auger 60, and the wheel assembly 10. For example, a separate motor may be dedicated to
each of the unload auger 72, the sweep auger 60, and the wheel assembly 10. In yet other
constructions, various combinations of one or more motors may be employed to drive the
unload auger 72, the sweep auger 60, and the wheel assembly 10 in various combinations and
configurations. In the illustrated construction, the motor 18 is disposed outside of the
storage bin 58 proximate the external granule discharge 74. In other constructions, the motor

18 (or some or all of the motors) may be disposed inside the storage container 58.

[0035] Other features of the bin sweep system 56 are illustrated and described in U.S.
Patent No. 8,210,342

[0036] In operation, the motor 18 drives the wheel assembly 10 and sweep auger 60 to
move the granules towards the discharge opening 64 proximate the center of the storage
container 58. The motor 18 also drives the unload auger 72 to move the granules towards the
external granule discharge 74 outside of the storage container 58. The motor 18 also drives
the wheel assembly 10 to move slowly about a circumference of the storage container 58 to
move the sweep auger 60 slowly around the discharge opening as the sweep auger 60 rotates
about its own axis (axis A). The cycloidal drive 14 disposed in the wheel agsembly 10
reduces the speed of the input shaft 12 such that the wheel 16 is driven at a lower speed than
the input shaft 12. Specifically, the input shaft 12 drives the drive gear 26 eccentrically by
way of the eccentric bearing 24 mounted on the input shaft 12 and offset from the axis A of
the input shaft 12. The drive gear 26 is constrained to an orbital path by the drive pins 36
extending therefrom, which are constrained to move within drive holes 38 in the stationary
drive plate 28. The drive gear 26 orbits within an inner circumference of the ring pins 54.
The teeth 34 of the drive gear 26 engage and transmit force to the ring pins 54 as there are
fewer teeth 34 on the drive gear 26 than there are ring pins 54, causing the ring gear 30 to
rotate slowly relative to the input shaft 12. Thus the wheel 16, which includes the ring gear
30, is driven slowly relative to the input shaft 12 and in the same direction as the input shaft

12 to move the sweep auger 60 around the storage container 58.

7
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[0037] FIGS. 8A-8D, 9, and 10 illustrate an alternate construction of a wheel assembly
10’. Except for the below-described features, the wheel assembly 10’ is substantially the
same as the wheel assembly 10 described above and shown in FIGS. 1A-7B. Elements of the
wheel assembly 10 that are substantially the same as the construction of the wheel assembly

(13241

10 have the same reference number prime (“”””) and are not described again in detail.

[0038] As illustrated in FIGS. 8A-8D, 9, and 10, in the wheel assembly 10°, the end caps
21 having mounting arms are replaced with a hub 84 which may allow more universal
mounting. The shoulder 88 has been moved from one axial end of the eccentric bearing 24 to
the opposite axial end (sec shoulder 88’ of the eccentric bearing 24° in FIG. 10). The wheel
assembly 10” may be employed in the granule conveyor 56 in the same manner as described

above with respect to the wheel assembly 10.

[0039] FIG. 11 illustrates the tire 40, 40’ disposed about the ring gear 30, 30’ of the
wheel assembly 10, 10°. In the illustrated construction, the wheel assembly 10, 10’ has a
diameter D1 of about 4.7 inches (about 12 cm), and the tire 40, 40” has a diameter D2 of
about 8 inches (about 20 cm). In other constructions, the wheel assembly 10, 10’ may have a
diameter D1 of about 4 inches to about 5 inches (about 10 cm to about 13 cm), about 3 inches
to about 6 inches (about 7 cm to about 15 cm), less than 3 inches (less than about 7 cm), more
than 6 inches (more than about 15 cm), etc., and the tire 40, 40” may have a diameter D2 of
about 7 inches to about 9 inches (about 18 ¢cm to about 23 ¢cm), about 6 inches to about 10
inches ( about 15 cm to about 25 cm), less than 6 inches (less than about 15 cm), more than
10 inches (more than about 25 cm), etc. In some constructions, the wheel assembly 10, 10’
and tire 40, 40’ may have diameters D1, D2 on the order of feet (meters). In the illustrated
construction, the thickness T1 of the tire 40, 40” is about 1.6 inches (about 4 cm); however, in
other constructions, the thickness T1 may be between about 1 inch to about 2 inches (about 2
cm to about 5 cm), less than about 1 inch (less than about 2 cm), or more than about 2 inches
(morc than about 5 cm). In the illustrated construction, the width W1 of the wheel assembly
10, 10° and the tire 40, 40’ is about 3 inches (about 8 cm). Preferrably, the width W1 is
substantially the same for both the wheel assembly 10, 10’ and the tire 40, 40° so the tire 40,
40’ fits evenly over the wheel assembly 10, 10” and the wheel assembly 10, 10° may be
contained substantially within a receptacle defined by the tire 40, 40°.

[0040] The tire 40, 40’ includes the grooves 76, 76’ and treads 78, 78 having a height H1
of about 0.5 inches (about 1 cm) and a width W2 of about 0.5 inches (about 1 cm). In other
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constructions, the height H1 may be larger or smaller, e.g., between about 0.25 and about
0.75 inches (between about 0.5 cm and about 2 cm), and the width W2 may be larger or
smaller, e.g., between about 0.25 and about 0.75 inches (between about 0.5 cm and about 2

cm).

[0041] F1G. 12 illustrates another construction of the tire 40" disposed about the ring
gear 30, 30’ of the wheel assembly 10, 10°. The tire 40°” has a diameter D1 of about 10
inches (about 25 cm) and substantially the same width W1 as the tire 40, 40°, as described
above, for fitting evenly over the wheel assembly 10, 10’ and receiving the wheel assembly
10, 10’ substantially within a receptacle defined by the tire 40°°. The tirc 40” has a thickness
T2 of about 2.6 inches (about 6.6 cm). The grooves 76”” and treads 78" have a height H2 of
about 1 inch (about 3 cm) and a width W3 of about 0.5 inches (about 1 cm). The input shaft
12°’ may be more robust in this construction. In other constructions, the grooves 76’ and
treads 78’7 may have other heights and widths suitable for other applications. In other
constructions, the tire 40’” may have other sizes, shapes, treads, grooves, and configurations

suitable for other applications.

[0042] Thus, the invention may provide, among other things, a wheel assembly including
a gear reduction system having a compact design and reduced width capable of achieving a

wide range of ratios.

[0043] One or more independent features and/or independent advantages of the invention

may be set forth in the following claims:
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CLAIMS:

1. A bin sweep system comprising:
a sweep auger for moving granules; and
a wheel assembly including
an input shaft driven by the sweep auger,
a wheel defining an axis of rotation, and
a cycloidal drive driven by the input shaft to drive the wheel at a reduced
speed, the cycloidal drive including

an eccentric bearing coupled to the input shaft,

a drive gear coupled to the eccentric bearing and concentric with the
eccentric bearing,

a stationary drive plate coupled to the input shaft such that the stationary
drive plate does not rotate with the input shaft,

a movable ring gear coupled to the drive gear for relative rotation, the
movable ring gear including a cylindrical housing having at least one axially-facing side
facing axially with respect to the axis of rotation of the wheel, and

pins fixed with respect to, and extending axially away from, the at least

one axially-facing side of the cylindrical housing.

2. The system of claim 1, wherein the sweep auger, the input shaft, and the wheel are

substantially coaxial.

3. The system of claim 1, wherein the wheel defines a cavity and the cycloidal drive is
disposed within the cavity.
4. The system of claim 3, wherein the wheel assembly further comprises end caps

coupled to the wheel and sealing the cavity.

5. The system of claim 3, wherein the wheel includes a tire and the tire at least partially

defines the cavity.
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6. The system of claim 5, wherein the tire comprises multiple curved segments coupled

to the wheel assembly with fasteners.

7. The system of claim 1, wherein the cylindrical housing of the movable ring gear is
mounted for rotation about the input shaft, the cylindrical housing enclosing the eccentric

bearing, the drive gear and stationary drive plate.
8. The system of claim 7, further comprising a tire coupled to the cylindrical housing.

9. The system of claim 8, wherein the tire includes treads defining angled channels for
directing granular material therethrough and towards the sweep auger, and wherein the tire
includes multiple arc-shaped segments, each segment being independently coupled to the

wheel assembly.

10. The bin sweep system of claim 1, wherein the stationary drive plate defines an
aperture, and wherein a pin is fixed with respect to, and extends axially from, the drive gear,
the pin being received in the aperture of the stationary drive plate for movement within the

aperture.

11. A wheel assembly for use in a bin sweep system having a sweep auger, the wheel
assembly comprising:

an input shaft adapted for driven engagement with the sweep auger,

a wheel, and

a cycloidal drive driven by the input shaft to drive the wheel at a reduced speed, the
cycloidal drive including

an eccentric bearing adapted to be coupled to the input shaft,

a movable drive gear coupled to the eccentric bearing and concentric with the
eccentric bearing,

a stationary drive plate configured to be-coupled to the input shaft such that the
stationary drive plate does not rotate with the input shaft, the stationary drive plate defining an
aperture,

a movable ring gear coupled to the drive gear for relative rotation,

ring pins fixedly coupled to the ring gear, and
11
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a drive pin fixed with respect to, and extending axially from, the movable drive
gear, the drive pin being received in the aperture of the stationary drive plate for movement

within the aperture.

12. The wheel assembly of claim 11, wherein the wheel defines a cavity and the

cycloidal drive is disposed within the cavity.

13. The wheel assembly of claim 12, wherein the wheel assembly further comprises end

caps coupled to the wheel and sealing the cavity.

14. The wheel assembly of claim 12, wherein the wheel includes a tire and the tire at

least partially defines the cavity.

15. The wheel assembly of claim 14, wherein the tire comprises multiple curved

segments coupled to the wheel assembly with fasteners.

16. The wheel assembly of claim 11, wherein the movable ring gear further comprises a
cylindrical housing adapted for rotation about the input shaft, the cylindrical housing

enclosing the eccentric bearing, the drive gear and stationary drive plate.

17. The wheel assembly of claim 16, further comprising a tire coupled to the cylindrical
housing.
18. The wheel assembly of claim 17, wherein the tire comprises multiple arc-shaped

segments coupled to the wheel assembly with fasteners.

19. The wheel assembly of claim 18, wherein the tire includes treads defining angled

channels for directing granular material therethrough and towards the sweep auger.

20. The wheel assembly of claim 11, wherein the movable ring gear includes a
cylindrical housing having at least one axially-facing side, and wherein the ring pins extend

axially away from the at least one axially-facing side of the cylindrical housing.
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