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(54) SIDEWALL BUFFING SYSTEM FOR FOOTWEAR

(567)  Buffing of a footwear component allows for an
alteration of the component surface to achieve an intend-
ed surface for aesthetics and/or manufacturing purpos-
es. The buffing is performed in a system having a vision
module, a sidewall buffing module, an up surface buffing

module, and a down surface buffing module. Each of the
buffing modules are adapted for the unique shape and
sizes of a footwear component to effectively and auto-
matically buff the footwear component.
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Description
FIELD OF THE INVENTION

[0001] Aspects hereof relate to a system and method
for buffing an article of footwear component during man-
ufacturing.

BACKGROUND OF THE INVENTION

[0002] Buffingis a process that adjusts a surface of an
article through mechanical engagement with the surface.
Components forming at least a portion of an article of
footwear, such as a shoe, are buffed to adjust a surface
for appearances, future manufacturing processes (e.g.,
better adhesion of paint, dye, materials, adhesives),
and/or refinement of sizing. Buffing has traditionally been
a labor-intensive process

SUMMARY OF THE INVENTION

[0003] Aspects hereof provide a system for buffing a
component forming an article of footwear. The system is
comprised of a variety of discrete modules effective to
buff different surfaces of the component. The component,
in an exemplary aspect, is a sole portion for an article of
footwear. The system includes a vision system effective
to capture the component and to aid in determining op-
erations, positions, and/or sizes useable by other mod-
ules of the system. The system also includes a sidewall
buffing module effective to buff a sidewall of the compo-
nent. The system includes an up surface buffing module
effective to buff a surface of the component exposed up-
wardly in the system. For example, a sole component
may be processed in the system such that what would
be a ground-facing surface of the sole component when
in an as-worn configuration is processed in the system
is an up surface as the sole component passes through
the system. The system also includes a down surface
buffing module effective to buff a down surface of the
component (i.e., opposite surface of the up surface). The
system may also include one or more conveyance mech-
anisms effective to convey the component through the
system. Further, it is contemplated that the system may
have two (or more) lines each serving a portion of a mated
pair of footwear component (e.g., a right sole on a first
processing line of the system and a left sole on a second
processing line of the system).

[0004] Aspects herein also contemplate a method of
buffing an article of footwear component with a buffing
system. The method includes buffing a sidewall of the
component, such as a shoe sole portion, with a sidewall
buffing module of the system. The method also include
buffing an up surface of the component with a brush of
an up surface buffing module. The brush of the up buffing
module rotates in a first direction along a first portion of
the up surface and the brush rotates in an opposite sec-
ond direction along a second portion of the up surface.
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The method also includes conveying the component from
the up surface buffing module to a down surface buffing
module. The method includes buffing a down surface of
the component at the down surface buffing module with
a brush and a compression member.

[0005] This summary is provided to enlighten and not
limit the scope of methods and systems provided here-
after in complete detail.

BRIEF DESCRIPTION OF THE DRAWING

[0006] The present invention is described in detail
herein with reference to the attached drawing figures,
wherein:

FIG. 1 depicts an example of a system for buffing a
component of an article of footwear, in accordance
with exemplary aspects hereof;

FIG. 2 depicts a perspective view of an exemplary
article of footwear, in accordance with aspects here-
of;

FIG. 3 depicts a bottom plan view of a sole portion
for an article of footwear, in accordance with aspects
hereof;

FIG. 4 depicts a top plan view of an exemplary foot-
wear component holder, in accordance with aspects
hereof;

FIG. 5 depicts a top plan view of a clamping convey-
ance mechanism interacting with the footwear com-
ponent holder of FIG. 4, in accordance with aspects
hereof;

FIG. 6 depicts a schematic view of a vision system
module, in accordance with exemplary aspects here-
of;

FIG. 7 depicts a top plan view of a sidewall buffing
module, in accordance with aspects hereof;

FIG. 8A depicts a side elevation view of the sidewall
buffing module of FIG. 7, in accordance with aspects
hereof;

FIG. 8B depicts a front elevation view of the sidewall
buffing module of FIG. 7, in accordance with aspects
hereof;

FIG. 9 depicts an elevation view of an up surface
buffing module in a first configuration, in accordance
with aspects hereof;

FIG. 10 depicts an elevation view of the up surface
buffing module of FIG. 9 in a second configuration,
in accordance with aspects hereof;

FIG. 11 depicts a top plan view of the up surface
buffing module of FIG. 9, in accordance with aspects
hereof;

FIG. 12 depicts an elevation view of a down surface
buffing module in a first configuration, in accordance
with aspects hereof;

FIG. 13 depicts an elevation view of the down surface
buffing module of FIG. 12 in a second configuration,
in accordance with aspects hereof;

FIG. 14 depicts a flow diagram representing a meth-
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od of buffing a component for an article of footwear,
in accordance with aspects hereof;

FIG. 15 depicts a flow diagram representing a meth-
od of buffing a sidewall surface of a component for
an article of footwear, in accordance with aspects
hereof;

FIG. 16 depicts a flow diagram representing a meth-
od of buffing an up surface of a component for an
article of footwear, in accordance with aspects here-
of;

FIG. 17 depicts a flow diagram representing a meth-
od of buffing a down surface of a component for an
article of footwear, in accordance with aspects here-
of; and

FIG. 18 depicts a dual line application of the system
from FIG. 1, in accordance with aspects hereof.

DETAILED DESCRIPTION OF THE INVENTION

[0007] Aspects hereof provide apparatuses, systems
and/or methods to buff a component of an article of foot-
wear. Buffing is a mechanical process that alters a sur-
face of an article. The alteration may be from a removal
or polishing of a surface. Buffing may be performed on
a footwear component to achieve an intended appear-
ance or surface finish. Buffing may be performed on a
footwear component to remove manufacturing residue,
such as mold release, oil, surface contaminants, residual
forming materials, and the like. For example, a sole of
an article of footwear may be molded from foamed pol-
ymeric composition that is then buffed on one or more
surfaces to achieve an appropriate surface. The poly-
meric composition may comprise ethylene-vinyl acetate
("EVA"), polyurethane ("PU"), silicone, and the like. The
buffing operation may occur in anticipation of a subse-
quent manufacturing operation, such as painting, adhe-
sive application, molding, and/or the like.

[0008] Buffing may be achieved through a physical
contact of a buffing surface against the component to be
buffed that causes an abrasion of material on the surface
of the component to be buffed. The buffing surface may
be a brush-like ("brush" hereinafter) element that con-
tains a plurality of bristles that are positioned to interact
with the component surface to be buffed. The brush el-
ement may be moved relative to the component surface
to be buffed, the component surface to be buffed may be
moved relative to the brush element, or a combination of
the brush element and the component surface to be
buffed may both move. The movement of the brush ele-
ment includes the brush as a whole moving in an X, Y,
and/or Z direction relative to the component surface to
be buffed. The movement of the brush element also in-
cludes the brush moving in a rotational manner about an
X, Y, and/or Z axis (e.g., a spinning or rotating brush).
The movement of the brush element also includes a com-
bination of the brush as a whole moving in an X, Y, and/or
Z direction and the brush rotating about one or more of
the X, Y, and/or Z axis.
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[0009] Buffing may also be accomplished through ad-
ditional mechanisms that are effective to alter a surface
of a footwear component. For example, the buffing may
be accomplished through a projection of a media (e.g.,
media blasting). The media may be any compositions,
such as dry ice (solid form CO2), baking soda (sodium
bicarbonate), salt (sodium chloride), sand, and the like.
In these examples, the media is projected at the compo-
nent surface with pressure, such as compressed air, to
abrade the surface. However, in some examples, buffing
with media results in residual media being captured in
the component, additional costs associated with acquir-
ing or cleaning the media, contamination of the environ-
ment through air-born distribution of the media, and the
like. As such, some aspects contemplated herein rely on
amechanical interaction between a buffing surface (e.g.,
bristles on a brush) and the component in lieu of a media
abrasion.

[0010] Because footwear components may have com-
pound curves and complex shapes, a variety of buffing
modules are contemplated that are each uniquely con-
figured to address the shape of a footwear component,
such as a sole. The system contemplates, in exemplary
aspects, afirstmodule thatis configured to buff a sidewall
surface of the component. For a footwear sole compo-
nent, the sidewall forms a variety of concave (e.g., mid-
foot region) and convex (toe end and heel end) curves
that provide challenges to consistently buffing in a non-
automated manner. The system also contemplates an
up surface buffing module that is configured to buff the
up-facing surface of the component as the component
passes through the system. As will be depicted herein,
the up-facing surface of the component may be an in-
tended ground-facing surface of the footwear whenin an
as-worn position. Because the component is supported
in the up surface module from below, a series of clamps
that are configured to secure the footwear component
may clamp a first portion of the component while buffing
a second portion of the component and the module may
clamp the second portion of the component while buffing
the first portion. As will be discussed, a direction of brush
movement and/or rotation may be changed for the first
portion and the second portion to achieve an intended
buffing result. The system also contemplates, in exem-
plary aspects, a down surface buffing module that is con-
figured to buff a down-facing surface of the component.
A down-facing surface in the contemplated system may
be a foot-facing surface of a sole component when in an
as-worn orientation. The down-facing surface of a sole
may have complex curves caused by sidewall portions
extending toward the buffing apparatus from the down-
facing surface. As such, to effective buff the down-facing
surface of a sole component, the bristles extend past the
length of the sidewall to effectively contact the down-
facing surface (e.g., the foot-facing surface of a sole when
in an as-worn configuration). This may be accomplished,
as will be discussed, with a downward pressure from a
top plate as well as a series of supporting rollers on either
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side of a brush having bristles that extend above a sup-
port plane defined by the series/plurality of support roll-
ers. Additional configurations and combinations are con-
templated in connection with the system.

[0011] Turning to the figures and FIG. 1 specifically
that depicts an example of a system 100 for buffing a
component of an article of footwear, in accordance with
exemplary aspects hereof. The system 100 is comprised
of a plurality of modules having different intended func-
tions. A vision module 102, a sidewall buffing module
104, an up surface buffing module 106, and a down sur-
face buffing module 108 are contemplated and depicted
in FIG. 1. It is understood that any of the modules may
be arranged in an alternative order or sequence. Addi-
tionally, it is contemplated that one or more modules may
be omitted altogether. In an aspect, when the vision mod-
ule 102isincluded, it precedes one or more of the buffing
modules in a component flow direction (Y axial direction
of FIG. 1) as the vision module is effective to identify a
component, a component position, a component, orien-
tation, and/or a component size that may then control or
assist one or more buffing modules in buffing the com-
ponent.

[0012] The vision module 102 is comprised of a vision
system 114 and a computing device 112. The computing
device 112 includes one or more processors, memory,
and other components known in the field allowing a com-
puting device to convert images captured by the vision
system 114 into useable information to identify a com-
ponent, a component position, a component, orientation,
and/or a component size and to provide instructions to
one or more of the buffing modules to appropriately buff
the component. Alogical connection, which may be wired
or wireless, connects the computing device 112 to one
or more elements (e.g., vision system 114) of the system
100 and/or one or more modules of the system 100 to
communicate information (e.g., data, instructions).
[0013] The vision system 114 includes an image de-
tection device. Examples of an image detection device
include, but are not limited to, a camera. The camera
may be effective to capture an image in the visible light
spectrum, ultraviolet (UV) light spectrum, infrared (IR)
light spectrum, greyscale, color scale, as a two-dimen-
sional image, as a three-dimensional image, as a still
image, and/or as a motion image (e.g., video). The vision
system 114 may include one or more light sources, as
will be depicted in FIG. 6. The vision system 114 may be
calibrated and/or capture a calibration object to aid the
vision system 114 and/or the computing device 112 in
determining a size, position, orientation, and/or identity
of the component. The determined size, position, and/or
orientation of the component to a known location of the
system 100 allows for the system 100 to convey the com-
ponent to one or more modules having a known location,
position, and/or orientation for subsequent operations to
be performed.

[0014] The sidewall buffing module 104 includes a first
buffing mechanism 128 having a first brush 130 (also
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referred to herein as a rotational brush) having a cylin-
drical form with a plurality of bristles extending outwardly
from a rotational axis 134 of the first brush 130. A brush,
as used herein, is a an implement having a central core
with bristles extending from the core outwardly. An ex-
ample of a brush is a cylindrical core having bristles ex-
tending outwards around an entire circumference of the
core. This brush construction forms a cylindrical buffing
tool that is able to rotate about a rotational axis exposing
the bristles to a common surface to be buffed throughout
the entire rotation. Alternative arrangements of the bris-
tles and/or core are also contemplated.

[0015] The bristles may be formed from a variety of
materials. Generally a bristle is a section of material with
various levels of stiffness. A bristle may also have various
cross sectional shapes as viewed in a plane perpendic-
ular to the longitudinal length of the bristle. The cross
section shape may be circular, square, ovular, irregular,
rectilinear, triangular, and the like. The cross section
shape may influence buffing characteristics of the brush.
The material forming the bristle may also be adjusted.
Examples of bristles include organic-based materials
(e.g., hair, fur, feather, vegetable-based), metallic (e.g.,
brass, bronze, steel), and/or polymeric (e.g., nylon, poly-
propylene). The length of a bristle as it extends from a
core may also be adjusted to change a buffing result of
the brush. It is contemplated that any of the bristle con-
figurations (e.g., material, size, shape) contemplated
herein may be applied to any of the brushes also provided
herein.

[0016] The first brush 130 is comprised of a plurality
of bristles that extend outward from a core through which
the rotational axis 134 extends. The plurality of bristles
form a diameter 136 of the first brush 130. The diameter
136 is between 100 millimeters (mm) and 180 mm. This
range allows for an effective surface velocity at the pro-
posed rotational speeds (e.g., 500 - 1,500 RPM that will
be discussed hereinafter) for the brush surface against
the component to be buffed. In an exemplary aspect the
diameter 136 is between 120 mm and 160 mm. In another
exemplary aspect the diameter 136 is between 140 mm
and 150 mm.

[0017] The first buffing mechanism 128 also includes
afirst brush rotational drive 132. The first brush rotational
drive 132 may be a direct drive mechanisms connected
directly to the first brush 130, as depicted. Alternatively,
the first brush rotational drive 132 may be remotely cou-
pled through one or more transmission couplings (e.g.,
belt, chain, gears). The first brush rotational drive 132
may be an electric motor, a hydraulic motor, or other me-
chanical actuator that converts energy into rotational en-
ergy. The first brush rotational drive 132 may have vari-
able speeds at which it can operate. Those speeds in
connection with the first brush 130 are 500 RPM to 3000
RPM. In yet another example, the contemplated rotation-
al rate provided by the first brush rotational drive 132 is
in a range of 1000 - 2400 RPM. In another example, the
contemplated rotational rate of the first brush rotational
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drive 132 is 1400 - 2200 RPM. These contemplated ro-
tational rates in connection with the brush sizes (e.g.,
100 mm - 180 mm) provided herein provide intended sur-
face buffing for the contemplated component composi-
tions (e.g., EVA). As will be discussed hereinafter, it is
contemplated that a brush rotational speed may be varied
along different portions of the component to be buffed.
This variability in the rotational speed is related to amove-
ment (non-rotational) rate of the brush as a whole relative
to the component, as will be discussed hereinafter in
greater detail. The speed of the first brush rotational drive
132 may be controlled by a computing device, such as
the computing device 112.

[0018] In addition to adjusting a rotational speed of the
first brush 130 at different locations relative to the com-
ponent, it is also contemplated that an angle of the rota-
tional axis 134 may be adjusted, as is depicted in FIG.
8B hereinafter. This adjustable angle of approach be-
tween the first brush 130 and the component allows for
better conformance of the brush to the complex geometry
of the component being buffed. Therefore, depending on
a location of the component relative to the brush, the
angle of the rotational axis 134 may be adjusted.
[0019] Furthermore, it is contemplated that a depth of
brush offset may be varied based on a relative location
of the brush to the component. For example, the first
brush 130 may have a an interaction where approximate-
ly 7 mm to 14 mm of the bristles interact with the com-
ponent. Specifically, it is contemplated that in a first lo-
cation 12-14 mm of bristles from the first brush 130 over-
lap (e.g., engage) with the component, but in another
location 7-9 mm of bristles from the first brush 130 overlap
with the component. Additionally, as is best depicted in
FIG. 7, the first footwear component holder movement
mechanism is capable of rotating during a buffing oper-
ation of a sidewall. The rate of rotation of the first footwear
component holder movement mechanism may vary
based on a relative location between the first brush 130
and the component. The rotational speed of the first foot-
wear component holder movement mechanism may
range, in an example, between 22-31 revolutions per
minute (RPM). For example, in a first relative location
between the first brush 130 and the component the first
footwear component holder movement mechanism may
rotate at 22-23 RPM and at a second location the first
footwear component holder movement mechanism may
rotate at 29-31 RPM based on the surface being buffed.
[0020] The sidewall buffing module 104 includes a first
footwear component holder 116. The first footwear com-
ponent holder 116 is comprised of a heel-end support
118, a midfoot support 120, and a toe-end support 122.
Gaps are present between the various supports of the
first footwear component holder 116. A first gap 124 and
a second gap 126 are depicted. It is contemplated that
any number of gaps at any size and/or location may be
implemented. The gaps provide a first advantage in that
they allow for individual adjustments of the support por-
tions. For example, as the style, size, and/or shape of a
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footwear component being supported changes, the gaps
allow for independent articulation and movement of the
different support portions. Each support portion may be
supported by a support element having adjustable char-
acteristics (e.g., threaded elements, friction locking ele-
ments, pins, indents) that allow for changing of height,
and relative position of the support portions.. Another ad-
vantage of the gaps will be depicted in greater detail in
FIG. 5 hereinafter, which allows a conveyance mecha-
nism to deposit and retrieve a component to be buffed
on the first footwear component holder 116.

[0021] The first footwear component holder 116, in an
aspect, ismoveable. Forexample, the first footwear com-
ponent holder 116 may move through one or more move-
ment mechanisms (e.g., actuator) in the X, Y, and/or Z
direction. The first footwear component holder 116 may
also rotate through one or more movement mechanisms
aboutthe X, Y, and/or Z axis. As such, it is contemplated
that the first footwear component holder 116 may move
and the first brush 130 may also move (and angularly
adjust) in the X, Y, and/or Z directions. The movement
of both of the first footwear component holder 116 and
the first brush 130 allows for a faster throughput and
greater flexibility in buffing complex shapes of a footwear
component. The movement of the first footwear compo-
nentholder 116 may be controlled by acomputing device,
such as the computing device 112.

[0022] As will be depicted in FIGs. 7-8, the sidewall
buffing module 104 is also comprised of one or more
clamping members effective to secure the component to
be buffed with the first footwear component holder 116.
The clamping members, in an exemplary aspect, com-
press the footwear component with the first footwear
component holder 116.

[0023] The up surface buffingmodule 106 is comprised
of a second brush 140 having a cylindrical form with a
plurality of bristles extending outwardly from a rotational
axis 142. The second brush 140 has a diameter 146 as
the bristles extend outwardly from a core through which
the rotational axis 142 extends. The diameter 146 is be-
tween 100 mm and 180 mm. This range allows for an
effective surface velocity at the proposed rotational
speeds (e.g., 500 - 3,000 RPM) for the brush surface
against the component to be buffed. In an exemplary
aspect the diameter 146 is between 120 mm and 160
mm. In another exemplary aspect the diameter 146 is
between 140 mm and 150 mm.

[0024] The second buffing mechanism also includes a
second brush rotational drive 144. The second brush ro-
tational drive 144 may be a direct drive mechanisms con-
nected directly to the second brush 140, as depicted.
Alternatively, the second brush rotational drive 144 may
be remotely coupled through one or more transmission
couplings (e.g., belt, chain, gears). The second brush
rotational drive 144 may be an electric motor, a hydraulic
motor, or other mechanical actuator that converts energy
into rotational energy. The second brush rotational drive
144 may have variable speeds at which it can operate.
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Those speeds in connection with the second brush 140
are 500 RPM to 1500 RPM. In yet another example, the
contemplated rotational rate provided by the second
brush rotational drive 144 is in a range of 700 - 1400
RPM. In another example, the contemplated rotational
rate of the second brush rotational drive 144 is 900 - 1300
RPM. These contemplated rotational rates in connection
with the brush sizes (e.g., 100 mm - 180 mm) provided
herein provide intended surface buffing for the contem-
plated component compositions (e.g., EVA). As will be
discussed hereinafter, it is contemplated that a brush ro-
tational speed may be varied along different portions of
the component to be buffed. This variability in the rota-
tional speed is related to a movement (non-rotational)
rate of the brush as a whole relative to the component,
as will be discussed hereinafter in greater detail. The
speed of the second brush rotational drive 144 may be
controlled by a computing device, such as the computing
device 112.

[0025] The rotational axis 142 extends in a direction
perpendicular to that of the rotational axis 134 of the side-
wall buffing module 104. This alternative direction of ro-
tational axis reduces throughput time as a linear contact
between the brush and the component may be main-
tained on the up surface rather than a rotational contact.
Stated differently, the rotational axis of the brush is par-
allel to a plane in which the surface to buff generally ex-
tends, which allows for a higher throughput of the system
with intended buffing results.

[0026] The up surface buffing module 106 is also com-
prised of a second footwear component holder 138. The
second footwear component holder 138 is similar to the
features already discussed with respect to the first foot-
wear component holder 116. The second footwear com-
ponent holder 138, in an aspect, is moveable. For exam-
ple, the second footwear component holder 138 may
move through one or more movement mechanisms (e.g.,
actuator) in the X, Y, and/or Z direction. The second foot-
wear component holder 138 may also rotate through one
or more movement mechanisms about the X, Y, and/or
Z axis. As such, it is contemplated that the second foot-
wear component holder 138 may move and the second
brush 140 may also move in the X, Y, and/or Z directions.
The movement of both of the second footwear compo-
nent holder 138 and the second brush 140 allows for a
faster throughput and greater flexibility in buffing complex
shapes of a footwear component. The movement of the
second footwear component holder 138 may be control-
led by a computing device, such as the computing device
112.

[0027] As will be illustrated in greater detail in FIGs.
9-11, the up surface buffing module additionally includes
one or more clamping members that selectively clamp
the componentto the second footwear component holder
138.

[0028] The down surface buffing module 108 is com-
prised of a third brush 152 having a cylindrical form with
aplurality of bristles extending outwardly from a rotational
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axis 154. The third brush 152 has a diameter 156 as the
bristles extend outwardly from a core through which the
rotational axis 154 extends. The diameter 156 is between
100 mm and 180 mm. This range allows for an effective
surface velocity at the proposed rotational speeds (e.g.,
500 - 1,500 RPM) for the brush surface against the com-
ponent to be buffed. In an exemplary aspect the diameter
156 is between 120 mm and 160 mm. In another exem-
plary aspect the diameter 156 is between 152 mm and
150 mm.

[0029] The third buffing mechanism also includes a
third brush rotational drive (not shown). The third brush
rotational drive may be a direct drive mechanisms con-
nected directly to the third brush 152, as depicted. Alter-
natively, the third brush rotational drive may be remotely
coupled through one or more transmission couplings
(e.g., belt, chain, gears). The third brush rotational drive
may be an electric motor, a hydraulic motor, or other me-
chanical actuator that converts energy into rotational en-
ergy. The third brush rotational drive may have variable
speeds at which it can operate. Those speeds in connec-
tion with the third brush 152 are 500 RPM to 3000 RPM.
In yet another example, the contemplated rotational rate
provided by the third brush rotational drive is in a range
of 700 - 1520 RPM. In another example, the contemplat-
ed rotational rate of the third brush rotational drive is 900
- 1300 RPM. These contemplated rotational rates in con-
nection with the brush sizes (e.g., 100 mm - 180 mm)
provided herein provide intended surface buffing for the
contemplated component compositions (e.g., EVA). As
will be discussed hereinafter, it is contemplated that a
brush rotational speed may be varied along different por-
tions of the component to be buffed. This variability in
the rotational speed is related to a movement (non-rota-
tional) rate of the brush as a whole relative to the com-
ponent, as will be discussed hereinafter in greater detail.
The speed of the third brush rotational drive may be con-
trolled by a computing device, such as the computing
device 112.

[0030] The rotational axis 154 extends in a direction
perpendicular to that of the rotational axis 134 of the side-
wall buffing module 104. This alternative direction of ro-
tational axis reduces throughput time as a linear contact
between the brush and the component may be main-
tained on the down surface rather than a rotational con-
tact. Stated differently, the rotational axis of the third
brush 152 is parallel to a plane in which the surface to
buff generally extends, which allows for a higher through-
put of the system with intended buffing results.

[0031] The down surface buffing module 108 is also
comprised of a series of rollers 148, 150. The rollers form
asupport surface defining a support plane 110 over which
the footwear component passes during a down surface
buffing operation. The rollers may be free rolling or they
may be powered. For example, the rollers may rotate
freely in response to a footwear article being conveyed
over the rollers. Alternatively, the rollers may rotate in
response to a drive source, such as an actuator to aid in
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passing the footwear component through the down sur-
face buffing module 108. Each of the rollers include a
rotational axis that is parallel with the rotational axis 154.
The support plane 110 defined by the rollers 148, 150
may serve as a reference plane for elements of the down
surface buffing module 108. For example, the rotational
axis 154 is below the support plane 110. The bristles of
the third brush 152 extend above the support plane 110
to effectively engage with a down surface of the footwear
component being buffed. The compression plate 158
(discussed immediately below) is positioned above the
support plane 110. The positioning of the various ele-
ments relative to the support plane 110 allows for the
effective and intended buffing of the footwear component
by the system 100.

[0032] The down surface buffing module 108 is also
comprised of a compression plate 158. The compression
plate 158 is effective to move in at least the Y and Z
directions. Movement of the compression plate 158 is
accomplished with one or more actuators which may be
controlled by a computing device, such as the computing
device 112. Movement in the Z direction allows for the
compression plate 159 to compress the footwear com-
ponent against the rollers 148, 150 and the third brush
152. This compression allows for effective buffing by the
third brush 152 on the down surface of the footwear com-
ponent. The compression plate 158 has a component-
contacting surface 160, which may be textured to en-
hance engagement between the compression plate 158
and a footwear component as the footwear component
is moved relative to the third brush 152 by the compres-
sion plate 158.

[0033] Whileasingle processinglineis depictedin FIG.
1 with system 100, it is contemplated that two or more
lines may operate in the system 100. For example, a first
line and a duplicate second line may operate in parallel
to buff a right footwear component and a left footwear
component. Where the first line has footwear component
holders configured to support a "right" footwear compo-
nent and the second line has footwear component hold-
ers configures to support a "left" footwear component.
[0034] While not depicted, it is contemplated that one
or more logical connections are present between depict-
ed component/elements of the system 100. Forexample,
wired and/or wireless connections may exists between
any of the component/elements of system 100 to effec-
tively communicated and control the buffing operations.
The logical connections allow the system 100 to adjust
one or more parameters (e.g., brush position, brush po-
sition transition speed, support position, support speed,
transfer speed, rotational speed, rotational direction, tim-
ing, clamp position, clamp activation).

[0035] Further,itis contemplated that one or more con-
veyance mechanisms may be included in portions of the
system 100 to convey a footwear component to and from
modules of the system 100. An exemplary conveyance
mechanism will be discussed in connection with FIG. 5
hereinafter.
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[0036] It is contemplated that one or more ele-
ments/components/modules of system 100 may be omit-
ted. It is also contemplated that one or more ele-
ments/components/modules of system 100 may be ar-
ranged in an alternative relative position. It is contem-
plated that additional elements/components/modules
may be included with the system 100.

[0037] FIG. 2 depicts an exemplary article of footwear
200, in accordance with aspects hereof. The article of
footwear 200 includes an upper 202 and a sole 204. The
sole 204 has a sidewall 206 and a ground-facing surface
208. The sole 204 also has a foot-facing surface that is
adjacent to the upper 202 and not numbered in FIG. 2.
The foot-facing surface is opposite the ground-facing sur-
face 208. While an athletic shoe is depicted, it is contem-
plated that an article of footwear may be any style of
footwear, such as a sandal, slipper, boot, dress shoe,
and the like.

[0038] The sole 204 may be a unitary sole formed from
a homogenous material. The sole 204 may be a combi-
nation of an outsole and a midsole, where the outsole
forms at least a portion of the ground-facing surface 208
and the midsole forms at least a portion of the foot-facing
surface. The sole 204 may include additional elements,
such as a gas-filled pockets (e.g., air bags), mechanical
impact attenuation devices (e.g., compression springs).
The sole 204 may be formed from a variety of materials
such as EVA, PU, silicone, polypropylene, and the like.
In an exemplary aspect, the sole 204 is formed, at least
in part, with a injected and foamed EVA that is then buffed
by the concept provided herein before final forming. In
yet another example, the sole 204 is formed, at least in
part, with an injected and foamed EVA that is at final
shape before being buffed according to concepts provid-
ed herein.

[0039] FIG. 3 depicts a bottom plan view 300 of the
ground-facing surface 208 of the sole 204 of FIG. 2, in
accordance with aspects hereof. The view 300 includes
reference markets A-H that are mere references and not
actually included in the ground-facing surface 208. Ref-
erence A 302, reference B 304, reference C 306, refer-
ence D 308, reference E 310, reference F 312, reference
G 314, and reference H 316 are provided. Reference A
302 is at a heel end, reference E 310 is at a toe end,
reference C 306 is at a lateral side, and reference G 314
is at a medial side of the article of footwear 200 of FIG.
2. Additional specific references are also depicted, such
as a reference | 318, a reference J 320, a reference K
322, areference L 324, a reference M 326, and a refer-
ence N 328. The various reference points may be referred
to based on an angular position of the sole 204 relative
to a central point. In an example, reference C 306 may
represent 0 degrees (or 360 degrees) and each point in
a clockwise direction is relative to reference C 306. For
example, the reference E 310 is 90 degrees, reference
G 314 is 180 degrees, and reference A 302 is 270 de-
grees. Continuing this example, reference | 318 is about
10 degrees, reference J 320 is about 60 degrees, refer-
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ence K 322 is about 100 degrees, reference L 324 is 120
degree, reference M 326 is about 200 degrees, and ref-
erence N 328 is about 210 degrees. Specific segments
between reference | 318 and reference J 320, between
reference K 322 and reference L 324, and between ref-
erence M 326 and reference N 328 will be discussed
hereinafter. Each of these specific segments, in an ex-
ample, provide advantages to adjusting one or more buff-
ing variables to achieve an intended buffing result given
the geometry of the sole 204 at each of those segments.
As will be provided hereinafter, some operations of the
system 100 of FIG. 1 operate at different movement
speeds, rotational speeds, brush angles, and rotational
directions in response to a location at which the buffing
operation is occurring. In those examples, the references
of FIG. 3 will be referenced as examples for illustration
purposes.

[0040] FIG. 4 depicts a top plan view of an exemplary
footwear component holder 400, in accordance with as-
pects hereof. The footwear component holder 400 is an
enlarged and plan view of the elements discussed in FIG.
1 with respect to the first footwear componentholder 116.
As previously indicated, it is contemplated that the foot-
wear component holder 400 may have any number of
supports of any size/shape.

[0041] The heel-end support 118, the midfoot support
120, and the toe-end support 122 may be formed from
any material. In aspects the supports are formed from a
polymer material or a metallic material. The size, shape,
orientation, and spacing of the supports may vary de-
pending on the footwear component to be buffed by the
system. The gaps 124 and 126 may be adjusted to ac-
commodate different sizes of footwear components. The
adjustment of the gaps 124 and 126 may be limited such
that sufficient support is provided by the supports for buff-
ing operations (e.g., the gaps may not increase beyond
a size sufficient to maintain dimensional stability of the
footwear component during buffing). The size of the gaps
may further be limited such that they are maintained
above a size needed for one or more elements of a con-
veyance mechanism to pass there through to deposit
and/or retrieve the footwear component from the foot-
wear component holder 400.

[0042] FIG. 5 depicts the footwear component holder
400 of FIG. 4 with a conveyance mechanism 502 inter-
acting therewith, in accordance with aspects hereof. In
this example, the conveyance mechanism 502 includes
a lower fork having a first tine 504 and a second tine 506
that pass through the gaps 124 and 126, respectively.
The conveyance mechanism 502 also includes an upper
tine 508. The conveyance mechanism 502 is moveable
in an X, Y, and/or Z direction as well as rotational about
each of those directions. The lower tines 504, 506 and
the upper tine 508 are effective to compress the footwear
component there between to effectively deposit, transfer
and retrieve the footwear component. The spacing be-
tween the first tine 504 and the second tine 506 coordi-
nates with a spacing between the first gap 124 and the
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second gap 126 such that the first tine 504 and the second
tine 506 may both pass through the respective gaps to
deposit and/or retrieve the footwear component. The
compressive grasp of the footwear component by the
conveyance mechanism 502 allows for a known position
and orientation of the footwear component for depositing
and positioning at various modules of the system provid-
ed herein.

[0043] The conveyance mechanism 502 is moveable
within the system 100 of FIG. 1 through a variety of man-
ners. For example, linear actuators, stepper motors,
belts, chains, geared drives, and the like. Any combina-
tion of movement manners may be used to move in the
X, Y, and/or Z directions. Further, any combination of
movement manners may be used to generate a com-
pressive force between the lower tines 504, 506 and the
upper tine 508.

[0044] FIG. 6 depicts a schematic view of a vision sys-
tem module 600, in accordance with exemplary aspects
hereof. The vision system module 600 is an enhanced
depiction of the vision module 102 of FIG. 1. The vision
system module 600 is comprised of the computing device
112, the vision system 114, a first illumination source
602, a second illumination source 604, a footwear com-
ponent holder 606, the conveyance mechanism 502 and
the sole 204 (depicted in dashed lines for illustration pur-
poses).

[0045] The footwear component holder 606 includes a
heel end support 608, a midfoot support 610, and a toe-
end support 612. The elements of the footwear compo-
nent holder 606 are similar to those similarly named el-
ements of the first footwear component holder 116 of
FIG. 1 and the footwear component holder 400 of FIG.
4. The lower tines of the conveyance mechanism are
depicted as having passed through the gaps of the foot-
wear component holder 606 to deposit the sole 204 on
the footwear component holder 606. The upper tine 508
is depicted as compressing the sole 204 into the footwear
component holder 606; however, it is contemplated that
the upper tine 508 and the conveyance mechanism 502
may be moved altogether from afield of view of the vision
system 114 in aspects.

[0046] Thefirstillumination source 602 and the second
illumination source 604 may be any appropriate illumi-
nation source for the vision system 114 (e.g., UV light
emitting, IR light emitting, visible light spectrum emitting).
Further, while depicted below the up surface of the sole
204 (i.e., the ground-facing surface 208 of FIG. 2), it is
contemplated that one or more illumination sources may
be above the sole 204. The location of the illumination
sources below the up surface (i.e., the surface being cap-
tured by the vision system 114) allows for a contrast to
be generated of the sole 204. The sole 204 perimeter will
generate a luminescent contrast with the absence of ad-
ditional illumination from the illumination sources on the
up surface relative to the additional illumination below
the sole 204 form the illumination sources. This contrast
provides for enhanced shape detection by the vision sys-
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tem 114. While two discrete illumination sources are de-
picted, itis contemplated that any number of light sources
may be implemented in any location.

[0047] The vision system module 600 is contemplated
as capturing one or more images of the sole 204 to iden-
tify one or more characteristics of the sole 204. The char-
acteristics may include, but are not limited to size, shape,
style, position, orientation, identifiers (e.g., bar code), and
the like. The determined characteristics are useable by
the system 100 of FIG. 1 to control the buffing and general
operation of the system 100 of FIG. 1. For example con-
veyance mechanisms can be instructed where to grasp
the footwear component from the footwear component
holder 606 such that the footwear component is appro-
priately poisoned at future footwear component holders.
The system can also use the determinations from the
vision system module 600 to determine parameters of
future buffing operation (e.g., location, speed, direction,
pressure) at different modules of the system.

[0048] While a specific arrangement of elements and
components are depicted with FIG. 6, itis contemplated
that any combination of components may be used. Ad-
ditionally, it is contemplated that additional elements and
components may be integrated with the vision system
module 600.

[0049] FIGs. 7, 8A, and 8B depict enhanced views of
the sidewall buffing module 104 from FIG. 1, in accord-
ance with aspects hereof. FIG. 7 depicts a top plan view
of a sidewall buffing module 700, in accordance with as-
pects hereof. As indicated above, the sidewall buffing
module 700 is an enhanced view of the features dis-
cussed in connection with the sidewall buffing module
104 of FIG. 1. Additionally depicted in FIG. 7 is a first
brush movement mechanism 708. The first brush move-
ment mechanism is configured to move the first brush
130in an X, Y, and/or Z direction. The first brush move-
ment mechanism is also configured to move the first
brush 130 at various angles relative to one or more ele-
ments, as is depicted in FIG. 8B hereinafter. The first
brush movement mechanism 708 operates through an
actuation, such as an electric actuator and/or a pneumat-
ic actuator to adjust a position of the first brush 130. The
actuation may be controlled by a computing device, such
as the computing device 112 of FIG. 1. The first brush
movement mechanism 708 may move the first brush 130
to apply an intended force at an intended angle of the
first brush 130 against the sidewall of the footwear com-
ponent, such as the sole 204 of FIG. 2.

[0050] The intended force may be described by an
amount of brush depth interacting with the component.
This level of interaction may be phrased in terms of a
depth offset. The depth offset is an amount of bristle or
brush overlapping the component as measured from a
distal end of the bristle. The depth offset may be any
amount, but it is contemplated as being around 10 mm
in some locations of the first brush 130 relative to the
component. In other locations it is contemplated that the
first brush 130 has a first depth offset (e.g., 12-14 mm)
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between reference | 318 and reference J 320 of FIG. 3,
the first brush 130 has a second depth offset (e.g., 7-9
mm) between reference K 322 and reference L 324 of
FIG. 3, and the first brush 130 has a third depth offset
(e.g., 10 mm) between reference M 326 and reference
N 328 of FIG. 3. In this example, based on the complex
curvatures of afootwear article at the provided segments,
the depth offset of the first brush 130 is adjusted to
achieve a sufficient buffing result. Alternative depth off-
sets and locations are contemplated and mat be imple-
mented independently.

[0051] The sidewall buffing module 700 also includes
afirstfootwear component holder movement mechanism
702. The first footwear component holder movement
mechanism 702 is effective to move the first footwear
component holder in an X, Y, and/or Z direction as well
as (or alternatively) to rotate the first footwear component
holder about the X, Y, and/or Z direction. As depicted in
FIG. 1, the first footwear component holder movement
mechanism 702 is effective to rotate the first footwear
holder around the Z direction. The speed of rotation by
the first footwear component holder movement mecha-
nism 702 is variable. As such, it is contemplated that the
first footwear component holder movement mechanism
702 may rotate at a first speed for a first portion of the
footwear component (e.g., a relatively straight section of
the footwear component, such as between reference B
304 of FIG. 3 and reference D 308 of FIG. 3) and the first
footwear component holder movement mechanism 702
may rotate at a second speed (e.g., slower than the first
speed) for a second portion of the footwear component
(e.g., a curved portion of the footwear component, such
as between reference D 308 of FIG. 3 and reference F
312 of FIG. 3).

[0052] In a specific example, it is contemplated that
the first footwear component holder movement mecha-
nism 702 rotates in a clockwise manner (e.g., "A" direc-
tion in FIG. 7) at first rate (e.g., 22-23 RPM) between
reference | 318 and reference J 320 of FIG. 3, the first
footwear component holder movement mechanism 702
first footwear component holder movement mechanism
702 rotates at a second rate (e.g., 19-20 RPM) between
reference K 322 and reference L 324 of FIG. 3, and the
first footwear component holder movement mechanism
702 rotates at a third rate (e.g., 29-31 RPM) between
reference M 326 and reference N 328 of FIG. 3. In this
example, based on the complex curvatures of a footwear
article at the provided segments, the rotational speed of
the first footwear component holder movement mecha-
nism 702 is adjusted to achieve a sufficient buffing result.
Alternative rates and locations are contemplated and mat
be implemented independently.

[0053] A direction that the first footwear component
holder movement mechanism 702 rotates about an axis
in the Z direction also is related to a direction the first
brush 130 rotates about the rotational axis 134. It is con-
templated thatthe firstbrush 130 rotates in afirstdirection
(e.g., clockwise) while the first footwear component hold-
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er movement mechanism 702 rotates in an opposite di-
rection (e.g., counterclockwise). This opposite rotation
has an effect of reducing the speed that the first brush
130 interacts with footwear component and pushes
brushed residual to a portion ahead of the brush. Alter-
natively, itis contemplated that the first brush 130 rotates
in a first direction (e.g., clockwise) and the first footwear
component holder movement mechanism 702 rotates in
a common direction. This configuration results in the
brushed residual from the footwear component being ex-
pelled behind the brushed surfaces, which may prevent
unintended abrasion from the brushed residual to
achieve a consistent buffing.

[0054] As previously provided, it is contemplated that
the first brush 130 may rotate at variable speeds (e.g.,
2,3,4,5,6,ormorediscrete speeds). This variable speed
of rotation may be selected to result in a consistent
number of brush revolution per footwear component por-
tion. For example, it is contemplated that the first brush
130 may rotate at a first speed for a first portion of the
footwear component (e.g., a relatively straight section of
the footwear component, such as between reference B
304 of FIG. 3 and reference D 308 of FIG. 3) and the first
brush 130 may rotate at a second speed (e.g., slower
than the first speed) for a second portion of the footwear
component (e.g., a curved portion of the footwear com-
ponent, such as between reference D 308 of FIG. 3 and
reference F 312 of FIG. 3). Therefore, a coordination be-
tween the first brush rotation speed, the rotation of the
first footwear component holder movement mechanism
702, and the first brush movement mechanism 708 pro-
vides a more uniform and intended buffing result.
[0055] In a specific example, it is contemplated that
the first brush 130 rotates in a clockwise manner (e.g.,
"A" direction in FIG. 7) atfirst rate (e.g., 1300-1500 RPM)
between reference | 318 and reference J 320 of FIG. 3,
the first brush 130 rotates at a second rate (e.g.,
2100-2300 RPM) between reference K 322 and refer-
ence L 324 of FIG. 3, and the first brush 130 rotates at
a third rate (e.g., 1700-1900 RPM) between reference M
326 and reference N 328 of FIG. 3. In this example, based
on the complex curvatures of a footwear article at the
provided segments, the rotational speed of the first brush
130 is adjusted to achieve a sufficient buffing result. Al-
ternative rates and locations are contemplated and mat
be implemented independently.

[0056] The variability in speed of the first brush 130 as
provided through the first brush rotational drive 132 al-
lows for a consistent buffing of the sidewall to occur. Be-
cause of the complex curves and non-linear surfaces of
the sole 204, the first brush 130 is not moved along the
sidewall at a consistent rate. Because the movement of
the first brush 130 along the sidewall is inconsistent, a
consistent rotational rate of the first brush 130 would re-
sultin excessive buffing to occur in those locations where
the first brush 130 more slowly traverses the sidewall
and/or result in under buffing to occur in those locations
where the first brush 130 more quickly traverses the side-
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wall. As such, in some aspects there is a positive corre-
lation between the rate of the first brush 130 traversing
a surface to be buffed and the rotational rate of the first
brush 130. Stated differently, where the first brush has a
greater rate of movement along the buffing surface of the
footwear component, the rotation rate of the first brush
is greater relative to a portion of the footwear component
where the first brush 130 has a lesser rate of movement.
Additionally, the variable rate of brush rotation also allows
for variability in buffing effect created by the first brush
130. For example, in locations where additional buffing
is to be performed (e.g., from detection by a vision sys-
tem, such as the vision module 102), the rotation speed
of the first brush 130 may be increased from a standard
rate to result in a greater number of revolutions of the
cylindrical brush in the area identified for additional buff-
ing.

[0057] FIG.8Adepictsaside elevation view of the side-
wall buffing module 700 of FIG. 7, in accordance with
aspects hereof. As best seen in the FIG. 8A view of the
sidewall buffing module 700, a first clamp 704 and a sec-
ond clamp 706. The clamps 704, 706 have clamping sur-
faces that contact and compress the sole 204 to secure
the sole 204 to the first footwear component holder 116
for a buffing operation by the first brush 130. Each of the
first clamp 704 and the second clamp 706 are independ-
ently moveable in a first aspect. Alternatively, the first
clamp 704 and the second clamp 706 are moveabile in
concert. As depicted in FIG. 8A, the clamps move in a
linear manner along the Z axis to generate the compres-
sive force on the sole 204. Not depicted but contemplated
is a movement mechanism that moves in coordination
with the first footwear component holder movement
mechanism 702. As such, the clamps may move and
maintain the compressive force on the sole 204 as the
first footwear component holder movement mechanism
702 moves the first footwear component holder 116 dur-
ing a buffing operation. Stated differently, it is contem-
plated that a movement mechanism associated with the
firstclamp 704 and the second clamp 706 is synchronized
with the movement of the first footwear component holder
movement mechanism 702. This synchronized move-
ment allows the footwear component to be repositioned
relative to the first brush 130 during a buffing operation
while remaining secured to the first footwear component
holder 116 by the clamps.

[0058] FIG. 8B depicts a front elevation view of the
sidewall buffing module 700 of FIG. 7, in accordance with
aspects hereof. Specifically depicted is an angular ad-
justability of the first brush 130 as depicted by the alter-
native position of the first brush 130 as the angled first
brush 130A. The angular variability of the first brush 130
by an angle 718 allows the sidewall buffing module 700
to better compensate for and adjust a kickback force that
can be generated between the bristles of the first brush
130 and the component when a perpendicular intersec-
tion occurs between the component (e.g., sidewall) and
the bristles. By introducing the angle 718, the interaction
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between the first brush 130 and the component is in a
non-perpendicular manner allowing for the bristles of the
first brush 130 to convert forces generated between the
firstbrush 130 and the componentto a buffing force rather
than a force translated through the first brush 130 (e.g.,
a kickback force). Additionally, the angle 718 allows for
an interaction between more portions of the component
transitioning away from the sidewall portion. As such, a
transition between the various modules of the system
may be achieved, in an aspect. The elements of FIG. 8B
that end in an "A" represent an angled version of the
similarly numbered features. For example, angled first
brush 130A is an angled depiction of the first brush 130.
Similarly, a rotational axis 134A is an angled depiction
of the rotational axis 134.

[0059] The sidewall buffing module 700 of FIGs. 7, 8A,
and 8B are adapted to perform a buffing operation on a
footwear component, such as the sole 204. The operation
may be expressed as a series of steps. Initially, the foot-
wear component is compressed between a support sur-
face (e.g., heel-end support 118, midfoot support 120,
toe-end support 122) and a clamp surface (e.g., first
clamp 704, second clamp 706). The process continues
with contacting the first brush 130 with the footwear com-
ponent at a first location (e.g., heel end, toe end). The
first brush 130 is rotating at a first rate while contacting
the footwear componentin the firstlocation. The footwear
component is repositioned relative to the first brush 130,
such as traversing along the sidewall surface. This repo-
sitioning may occur through motion created by the first
footwear component holder movement mechanism 702
rotating about an axis that is parallel to the rotational axis
134 of the first brush 130. Additionally or alternatively,
the repositioning occurs through a linear movement of
the first brush 130 by way of the first brush movement
mechanism 708. The repositioning allows for the first
brush 130 to contact the sole 204 at a second location
thatis different from the firstlocation. The second location
may be a medial side or lateral side of the sole 204 in a
midfoot region. The first brush 230 is rotated at a second
rate while the first brush 130 is in contact with the second
location. The second rotational rate may be a faster ro-
tational rate than the second rate. As previously dis-
cussed, this may be a result of the first brush 130 tra-
versing the sidewall portion including the second location
at a faster rate than the portion of the sidewall having the
first location.

[0060] FIGs. 9 and 10 depict enhanced views of the
up surface buffingmodule 106 from FIG. 1, in accordance
with aspects hereof. Specifically, FIG. 9 depicts an ele-
vation view of the up surface buffing module 106 of FIG.
1in afirst configuration, in accordance with aspects here-
of. The second footwear component holder 138 is de-
picted having the sole 204 supported thereon. Also de-
picted is a first clamp 902 and a second clamp 904. The
second brush 140 having the rotational axis of 142 is
depicted as having a second brush movement mecha-
nism 906 effective to move the second brush 140 in at
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least a Z direction, but is it also contemplated that the
second brush movement mechanism may move the sec-
ond brush 140 in or around the X, Y, and/or Z direction
in some aspects.

[0061] The first clamp 902 is depicted in a clamped
position in FIG. 9 while the second clamp 904 is in an
unclamped position. A clamped position is a relationship
between the clamp and the footwear component holder
such that a compressive force is exerted on the footwear
component between the clamp and the component hold-
er to secure the footwear component. In an unclamped
position the clamp and the component holder (e.g., a
support surface) are not relatively positioned to exert a
maintaining compressive force on the footwear compo-
nent. Movement of the first clamp 902 and the second
clamp 904 is achieved through a movement mechanism,
such as an actuator, that is effective to position the clamp
in a clamped or unclamped position. Control of the move-
ment mechanism is by a computing device, such as the
computing device 112 of FIG. 1. Alternatively, the tran-
sition between clamped and unclamped positions is
achieved through a manual operation. The movement of
the clamps in the up surface buffing module may be in a
Z direction, but it is also contemplated that the clamps
may move/rotate in the X, Y, and/or Z directions. The first
clamp 902 clamps a heel end of the sole 204 while the
second clamp 904 is effective to clamp a toe end of the
sole 204.

[0062] The second brush 140 is repositioned along the
up surface (the ground-facing surface 208 when in an
as-worn configuration) of the sole 204 during a buffing
operation to buff the up surface. This repositioning of the
second brush 140 is accomplished by the second brush
movement mechanism 906 that is effective to move in at
least the Y and Z directions, as depicted in FIG. 9. It is
additionally contemplated that the second brush move-
ment mechanism 906 is effective to move/rotate the sec-
ond brush 140 along or around the X, Y, and/or Z direc-
tions. The second brush movement mechanism 906 op-
erates with a movement mechanism, such as an actua-
tor, that operates at a controlled speed and location. The
speed and/or location control may be instructed from a
computing device, such as the computing device 112 of
FIG. 1.

[0063] The second brush movement mechanism 906
is effective to exert a force through the second brush 140
to the sole 204. The force may be adjusted to achieve
an intended buffing result. In some aspects, the second
brush movement mechanism 906 applies a force that
results in a 2-3 kilograms of pressure per cubic centimeter
to the footwear component. In this example, the second
brush is comprised of nylon bristles. The 2-3 kg/cm3 of
pressure is an effective amount of pressure to achieve a
sufficient buffing result on an EVA article, in an exemplary
aspect. This also results in about 5 mm of interaction
between the bristles and the footwear component. Stated
differently, the second brush 140 is positioned such that
the footwear article is about 15 mm within the radius of
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the second brush 140. For example, if the second brush
140 has a diameter of 145 mm (a radius of 72.5 mm),
the footwear article is positioned about 67.5 mm from the
rotational axis 142 of the second brush 140, in an exem-
plary aspect. It is appreciated that any offset distance
may be used and it will vary based on material to be
buffed, brush material, buffing results intended, brush
rotation speed, brush movement speed, and the like. It
is understood that any pressure may be applied. Itis also
understood that any amount of bristle interaction (e.g.,
depth of component interaction into the bristles) is con-
templated.

[0064] An offset distance may be expressed as a dis-
tance from the support surface of the second footwear
component holder 138 from a system perspective. For
example, while the above examples recites a distance
that the footwear component extends into the brush bris-
tles, the same concept may be expressed from a system
perspective where that same location of the brush may
be measured relative to the support surface of the foot-
wear component holder. Stated differently, achieving a
specific inset of a known footwear article into the bristles
of a brush also results in a known offset of that same
brush from the support surface of the footwear compo-
nent holder supporting the footwear component.

[0065] As depicted in FIG. 1, the second brush 140
rotates about the rotational axis 142 by the second brush
rotational drive 144. The second brush rotational drive
144 is effective to rotate the second brush 140 in a first
direction (e.g., counterclockwise as depicted in a "A" di-
rectionin FIG. 9) or in a second direction (e.g., clockwise
as depicted in a "B" direction in FIG. 9). During a buffing
operation of an up surface, it is contemplated that the
second brush 140 rotates in a first direction for a first
portion of the up surface and the second brush 140 ro-
tates in a second direction for a second portion of the up
surface.

[0066] This variable direction of rotation allows for the
secured maintaining of the footwear component during
the buffing operation. As is depictedin FIG. 9, the second
brush 140 is buffing a heel end of the sole 204 while the
first clamp 902 is securing the heel end of the sole. In
this example, the second brush 140 may rotate in the
counterclockwise direction as the brush is moved from
the heel end to the toe end. This rotational direction im-
parts a tensile force in the relatively pliable sole 204. A
tensile force aids in maintaining the sole 204 secured
against the support surface of the second footwear com-
ponent holder 138. This is opposed to a compressive
force that would be generated by a clockwise rotation of
the second brush 140. The compressive force may, in
some examples, lift the sole 204 from the second foot-
wear component holder 138 and therefore reduce the
effective securement provided by the first clamp 902. As
will be seen in FIG. 10, when the second brush 140 is
moved in the opposite direction of a toe to heel direction,
the second brush 140 may be rotated in a clockwise di-
rection to achieve a tensile force imparted into the sole
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204. Therefore, it is contemplated that a relation is cre-
ated between a direction of travel of the brush and the
rotation direction of the brush. Stated differently, when
the brush moves in a first direction, the brush rotates in
a counterclockwise direction and when the brush moves
in a second direction (opposite from the first direction),
the brush rotates in a clockwise direction.

[0067] FIG. 10 depicts an elevation view of the up sur-
face buffing module of FIG. 9 in a second configuration,
in accordance with aspects hereof. In this second con-
figuration, the second brush 140 is moving in a toe end
toward a heel end direction from the toe end. As such,
the first clamp 902 is in an unclamped position to prevent
obstructing the second brush 140 from buffing the up
surface. The second clamp 904 is in a clamped position
clamping the sole 204 to the support surface of the sec-
ond footwear component holder 138. As previously dis-
cussed, the second brush 140 may be rotated in a differ-
entrotational direction in FIG. 10 from a direction in which
it rotates in FIG. 9 as a result of a different direction of
travel of the second brush 140.

[0068] Additionally or alternatively, the direction of ro-
tation may also be adjusted based on a proximity of the
second brush 140 to the toe end or the heel end. Because
the first clamp 902 and the second clamp 904 clamp the
sole 204 at an intermediate position relative to the toe
end and the heel end, the rotation movement of the sec-
ond brush 140 may dislodge the sole 204 from the sup-
port surface during a buffing process as the portion of
the sole 204 that extends between a terminal end (e.g.,
heel end or toe end) and the clamp for when that same
terminal end is buffed. As such, a change in rotational
direction for those portions that extend between a termi-
nal end and clamp position may have an alternative ro-
tational direction as other portions of the up surface, in
an exemplary aspect.

[0069] FIG. 11 depicts atop plan view of the up surface
buffing module of FIG. 9, in accordance with aspects
hereof. The first clamp 902 and the second clamp 904
are depicted as extending across a width of the sole 204.
One or more of the first clamp 902 and the second clamp
904 may be in a clamped or unclamped position at a
given time. Additionally, while depicted in this example
as a Z direction movement between a clamped position
and an unclamped position, it is contemplated that the
unclamped position may result in a rotation or movement
about or in a different direction. Additionally, as seen in
FIG. 11, the second brush 140 has a length in a longitu-
dinal direction that is at least as wide as the footwear
component to be buffed. This length allows for a reduced
number of passes by the second brush 140 over the sur-
face to be buffed.

[0070] The up surface buffing module is configured to
perform a buffing operation on an up surface of the foot-
wear article. The buffing operation may be expressed as
a series of steps that include compressing the footwear
component between a support surface of the second
footwear component holder 138 and a clamp surface of
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the first clamp 902, as depicted in FIG. 9. The second
brush 140 contacts the sole 204 at a first location, such
as the toe end. The second brush 140 rotates in a first
direction while contacting the sole 204 in the first location.
The first direction of rotation may be in a counterclock-
wise direction in a firstexample or it may be in a clockwise
direction in a second example. The steps continue with
the second brush being conveyed along the surface to
buffed. The first clamp 902 transitions into an unclamped
position while the second clamp 904 transitions into a
clamped position, as depicted in FIG. 10. The second
brush 140 contacts the sole 204 in a second location that
is different from the first location (e.g., the heel end). The
second brush 140 is rotated in a second direction while
the second brush 140 is at the second location. The sec-
ond brush 140 is conveyed along at least a portion of the
surface to be buffed while the second brush 140 is rotat-
ingin the second direction. In this example the brush may
be conveyed in a first direction while rotating in a first
direction and the brush may be conveyed in a second
direction while the brush rotates in the second direction.
However, the brush may rotate in both the first direction
and/or in the second direction while being conveyed in a
common direction along a surface of the sole 204.
[0071] FIGs. 12-13 depictenhanced views of the down
surface buffing module 108 from FIG. 1, in accordance
with aspects hereof. Specifically, FIG. 12 depicts an el-
evation view of the down surface buffing module in a first
configuration, in accordance with aspects hereof. The
down surface buffing module as depicted in FIG. 12 pro-
vides the third brush 152 having the rotational axis 154.
The third brush 152 is comprised of a plurality of bristles
extending outwardly from the rotational axis 154. The
outward extension of the bristles my extend from a core
through which the rotational axis 154 extends. The third
brush 152is positioned between a plurality of rollers form-
ing a footwear component holder. The rollers 148, 150
are exemplary rollers. Any number of rollers may be com-
bined to form the footwear holder for the down surface
buffing module. A support plane 1202 is formed from the
supporting surfaces of the plurality of rollers 148, 150.
[0072] As depicted in FIG. 12, the rotational axis 154
is below the support plane 1202 while the bristles of the
third brush 152 extend above the support plane 1202.
The bristles of the third brush 152 extending above the
support plane 1202 is advantageous for the sole 204 and
buffing a foot-facing surface that is opposite the ground-
facing surface of the sole 204 when in an as-worn con-
figuration. The sole 204 forms a cup-like structure with
the foot-facing surface recessed from the distal ends of
the sidewall. Stated differently, the sidewalls of the sole
204 offset the foot-facing surface of the sole 204 away
from the supportplane 1202. The extension of the bristles
above the support plane 1202 allows for the sole 204 to
convey along the support plane 1202 while still allowing
the bristles to meaningfully engage with the foot-facing
surface that is offset from the support plane 1202 to ef-
fectively buff the foot-facing surface of the sole 204. The
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amount of extension by the bristles above (e.g. on an
opposite side of the support plane 1202 from the rota-
tional axis 154) the support plane 1202 may be adjusted
based on an amount of offset between the support plane
1202 and the foot-facing surface as caused by the side-
wall height, in an example.

[0073] The direction of rotation of the third brush 152
may be in either a counterclockwise manner (e.g., "A"
direction in FIG. 12) or in a clockwise manner (e.g., "B"
direction in FIG. 12). The third brush 152 is rotated by a
third brush rotation mechanism, such as an actuator. The
third brush rotation mechanism may be similar to that
discussed as the second brush rotational drive 144 of
FIG. 1. The third brush rotation mechanism may be con-
trolled by a computing device, such as the computing
device 112 of FIG. 1. The computing device may adjust
one or more parameters, such as direction of rotation
and rotation speed of the third brush 152. The computing
device may adjust the direction of rotation, for example,
based on a location of the sole 204 or the compression
plate 158. For example, as the compression plate ad-
vances the sole 204 across the third brush 152, the third
brush 152 may rotate in a first direction, such as a clock-
wise direction, for a portion of the sole 204. For a different
portion of the sole 204 (e.g., a heel-end portion), the third
brush 152 may rotate in an opposite direction (e.g., coun-
terclockwise). The third brush 152 may rotate in a first
direction for more than 50% of the compression plate 158
length passing the third brush 152 at the rotational axis
154 in a direction conveyance. The third brush 152 may
rotate in a first direction for more than 75% of the com-
pression plate 158 length passing the third brush 152 at
the rotational axis 154 in a direction conveyance (e.g.,
material flow direction).

[0074] In an example, because the sole 204 is a cup-
like sole structure, the direction of brush rotation may be
selected to prevent the bristles from engaging with the
sidewalls of the sole 204 to cause an interference with a
surface to be brushed. For example, as the sole 204 is
conveyed in a toe-to-heel direction, the brush may rotate
in a clockwise manner as the toe end of the sole 204
approaches to prevent the toe-end sidewall from bending
into the foot-facing surface of the sole 204. Stated differ-
ently, the bristles of the third brush 152 may engage with
the toe-end of the sidewall and push the sidewall toward
the heel end and therefore obscure a portion of the foot-
facing surface of the sole 204 as the third brush 152 ro-
tates in a counterclockwise manner. A similar obscuring
of the foot-facing surface may occur when the third brush
152 rotates in a clockwise manner as the heel end of the
sole 204 approaches the third brush 152. For this reason,
some aspects contemplate changing a direction of rota-
tion for the third brush 152 based on a location of the
sole 204 relative thereto.

[0075] The down surface buffing module also includes
acompression movement mechanism 1206 that is effec-
tive to move the compression plate 158 in a plane parallel
to the support plane 1202. The compression movement
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mechanism 1206 may be an actuator, such as a linear
actuator, a belt-drive, a chain-drive, a helical-drive, pneu-
matic drive, hydraulic drive, and the like. The compres-
sion movement mechanism 1206 may also move in the
X, Y, and/or Z direction. For example, the compression
movement mechanism 1206 is effective to move in the
Zdirection (i.e., perpendicular to the support plane 1202)
to provide an effective compression of the sole 204 to
the support plane 1202 and the third brush 152. This
compression force provided by the compression move-
ment mechanism 1206 may be measured as 2-3 kg/cm3
at the sole 204. Additional ranges of force or pressure
are contemplated, such as 1-5 kg/cm3, in some exam-
ples.

[0076] FIG. 13 depicts an elevation view of the down
surface buffing module of FIG. 12 in a second configu-
ration, in accordance with aspects hereof. The second
configuration is provided to demonstrate the direction of
rotation of the third brush 152 rotating in an opposite di-
rection from that which occurred in FIG. 12. For example,
the third brush 152 may rotate in a counterclockwise di-
rection as the heel end of the sole (and the associated
portion of the compression plate 158 that is effectively
maintaining the sole 204 in proximity to the third brush
152 while also moving the sole 204 in a material direction)
approaches the third brush 152. The third brush 152 may
rotate in the first direction for more than 75% of a length
of the compression plate 158 to provide a continuous
buffing pattern across a substantial portion of the sole
204 before changing a direction of rotation. This uneven
distribution of rotation along a length of the compression
plate can resultin a more uniform buffing resultfor a great
percentage of area being buffed by the down surface
buffing module, in an exemplary aspect.

[0077] The compression plate 158 is depicted having
the component-contacting surface 160 with a textured
surface that forms a engagement plane 1204 for convey-
ing the sole 204. The texturing may be of any style and
degree. The texture, in an exemplary aspect, assists in
creating a mechanical engagement between the com-
pression plate 158 and the footwear component such
that linear movement in the material-flow direction pro-
vided by the compression plate 158 is translated into a
similar motion by the sole 204 even in response to a
rotational motion of the third brush 152 acting on an op-
posite surface of the sole 204. Stated in an alternative
way, the texturing of the component-contacting surface
160 provide more mechanical engagement to maintain
the sole 204 with the compression plate 158 than is cre-
ated between the third brush 152 as it is buffing the sole
204.

[0078] The down surface buffing module is effective to
buff a down surface of a footwear component. The proc-
ess of buffing the down surface of a footwear component
by the down surface buffing module may be expressed
in a series of steps thatinclude compressing the footwear
component between the compression plate 158 and the
footwear component holder that is comprised of the plu-
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rality of rollers 148, 150. Each of the plurality of rollers
148, 150 have an axis of rotational that is parallel with
the axis of rotation 154 of the third brush 152. The axis
of rotation 154 is on a first side of the support plane 1202
formed by the plurality of rollers 148, 150. At least a por-
tion of the bristles of the third brush 152 extend to a sec-
ond side of the support plane 1202 for engagement with
the footwear component. The steps include contacting
at least a portion of the bristles of the third brush 152 with
the footwear component in a first location (e.g., toe end)
and rotating the third brush 152 in a first direction at the
first location. The steps additionally include conveying
the article along the support plane 1202 by a linear move-
ment of the compression plate 158. This conveyance
moves the footwear component in a first direction from
the first location to a second location. At the second lo-
cation, the third brush 152 rotates in a second direction
while buffing the footwear component. During the buffing
operation, the third brush 152 may engage with the foot-
wear component such that the footwear component at
the first location extends at least 5 mm into the diameter
of the third brush 152.

[0079] FIGs. 14-17 provide flow diagrams depicting
various methods of buffing a component of footwear with
the system provided herein. It is contemplated that ad-
ditional steps may be included in the various methods. It
is also contemplated that various steps may be omitted
from the methods provided herein. Further yet, it is con-
templated that various steps of the methods may be per-
formed in different orders than depicted in the illustrated
flow diagrams while still achieving a buffed footwear com-
ponent.

[0080] FIG. 14 depicts a flow diagram 1400 represent-
ing a method of buffing a component for an article of
footwear, in accordance with aspects hereof. The method
begins with a block 1402 having a sidewall of the footwear
component buffed with a sidewall buffing module. The
method continues to a block 1404 where the footwear
component is conveyed to an up surface buffing module.
The conveyance may be achieved by a pronged support
and compression mechanism (e.g., the conveyance
mechanism 502 of FIG. 5) that is effective to collect and
deposit the footwear component from/with a footwear
component holder of the sidewall buffing module and the
up surface buffing module. The method continues at a
block 1406 where an up surface of the footwear compo-
nentis buffed by the up surface buffing module. At a block
1408 that method continues with conveying the article to
a down surface buffing module. A conveyance mecha-
nism, such as the conveyance mechanism 502 of FIG.
5 may be leveraged to perform the conveyance. At a
block 1410 the method includes buffing a down surface
of the article at the down surface buffing module.
[0081] FIG. 15 depicts a flow diagram 1500 represent-
ing a method of buffing a sidewall surface of a component
for an article of footwear, in accordance with aspects
hereof. Atablock 1502 the method includes compressing
the footwear component (e.g., article) between a support
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surface and a clamp surface (e.g., compression between
first clamp 704 and the first footwear component holder
116 in FIG. 7). The method continues with a block 1504
with a rotational brush contacting the footwear compo-
nent in a first location. For example, the first brush 130
may contact the sole 204 between (or at) any of the two
references (e.g., A 302, B 304, C 306, D 308, E 310, F
312, G 315, or H 316 of FIG. 3) while the first brush 130
is rotating at a first rate, as depicted in a block 1506. The
method continues at a block 1508 with the rotational
brush contacting the article in a second location. The
rotational brush may have maintained contact with the
footwear component from the first location to the second
location to provide a continuous buffing of a surface, such
as a sidewall surface or other surface, to be placed in
contact with the footwear component at the second lo-
cation. At a block 1510 the rotational brush is rotated at
a second rate while at the second location.. The second
rate may be faster or slower than the first rate and the
difference in rotational rate may account for variation in
speed at which the rotational brush is conveyed along a
surface of the footwear component to achieve a consist-
ent buffing result, in an example.

[0082] FIG. 16 depicts a flow diagram 1600 represent-
ing a method of buffing an up surface of a component for
an article of footwear, in accordance with aspects hereof.
The method begins with a block 1602 representing a
compression of a footwear component between a sup-
port surface and a first clamp surface (e.g., first clamp
902 and the second footwear component holder 138 of
FIG. 9). The method continues with a block 1604 in which
a rotation brush (e.g., the second brush 140 of FIG. 9)
contacts the footwear component at a first location (e.g.,
atoe end of the sole 204 of FIG. 9). A block 1606 provides
for the rotation of the rotational brush in a first direction
at the first location. A block 1608 provides for the com-
pression of the article between the support surface and
a second clamp surface. For example, as the second
brush 140 of FIG. 9 is conveyed along the ground-facing
surface 208 buffing said surface, the second brush 140
approach a portion of the ground-facing surface 208 that
is obscured by the first clamp. To buff the surface con-
tacted by the first clamp, a second clamp (e.g., the sec-
ond clamp 904 of FIG. 10) clamps a previously buffed
portion of the surface while the first clamp unclamps to
expose the surface to be buffed by the second brush 140,
in this example. At a block 1610 the rotational brush con-
tacts the footwear component at a second location that
is different from the first location. At a block 1612 the
brush rotates in a second direction atthe second location.
The alternative rotational direction, in an example, allows
for the buffing action of the rotating brush to aid in secur-
ing (e.g., pushing the footwear component into the sup-
port surface) the footwear component to the support sur-
face rather than the rotational direction of the rotational
brush inhibiting (e.g., lifting the footwear component from
the support surface) the securement of the footwear com-
ponent to the support surface.
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[0083] FIG. 17 depicts a flow diagram 1700 represent-
ing a method of buffing a down surface of a component
for an article of footwear, in accordance with aspects
hereof. The method includes a block 1702 depicting a
compression of an article between a compression mem-
ber and a plurality of rollers, such as the compression
plate 158 and the plurality of rollers 148, 150 of FIG. 12.
The method continues with a block 1704 where a rota-
tional brush, such as the third brush 152 contacts the
footwear component in a first location. A block 1706 pro-
vides for a rotation of the rotational brush in a first direc-
tion at the first location on the footwear component sur-
face. A block 1708 provides for a conveyance of the foot-
wear component in a first direction across the rotational
brush, such as in a toe-to-heel direction of the sole 204
of FIG. 9. A block 1710 provides for rotation of the rota-
tional brush in a second direction at a second location,
such as proximate the heel end (e.g., within 1-15 cm of
the heel end).

[0084] Lastly, FIG. 18 depicts a dual line configuration
1800 of the system 100 from FIG. 1, in accordance with
aspects hereof. While the description has focused on a
single line for illustrations purposes, it is contemplated
that a plurality of lines may operate in parallel. For ex-
ample a first line 1804 and a second line 1808 may op-
erate in parallel in a common system. Each of the first
line 1804 and the second line 1808 include all of the mod-
ules and concepts discussed herein with connection to
the system 100 of FIG. 1. In an exemplary aspect, the
right side of a pair of footwear is buffed in a first of the
two lines and the left side of the pair of footwear is buffed
in the second of the two lines of the dual line configuration
1800. An operator may provide the footwear component
atan entrance 1802 for the firstline 1804 and the operator
may provide the footwear component at an entrance
1806 for the second line 1808.

[0085] From the foregoing, it will be seen that this in-
vention is one well-adapted to attain all the ends and
objects hereinabove set forth together with other advan-
tages which are obvious and which are inherent to the
structure.

[0086] It will be understood that certain features and
subcombinations are of utility and may be employed with-
out reference to other features and subcombinations.
This is contemplated by and is within the scope of the
claims.

[0087] While specific elements and steps are dis-
cussed in connection to one another, itis understood that
any element and/or steps provided herein is contemplat-
ed as being combinable with any other elements and/or
steps regardless of explicit provision of the same while
still being within the scope provided herein. Since many
possible embodiments may be made of the disclosure
without departing from the scope thereof, it is to be un-
derstood that all matter herein set forth or shown in the
accompanying drawings is to be interpreted asiillustrative
and not in a limiting sense.

[0088] As used herein and in connection with the
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claims listed hereinafter, the terminology "any of clauses"
or similar variations of said terminology is intended to be
interpreted such that features of claims/clauses may be
combined in any combination. For example, an exem-
plary clause 4 may indicate the method/apparatus of any
of clauses 1 through 3, which is intended to be interpreted
such that features of clause 1 and clause 4 may be com-
bined, elements of clause 2 and clause 4 may be com-
bined, elements of clause 3 and 4 may be combined,
elements of clauses 1, 2, and 4 may be combined, ele-
ments of clauses 2, 3, and 4 may be combined, elements
of clauses 1, 2, 3, and 4 may be combined, and/or other
variations. Further, the terminology "any of clauses" or
similar variations of said terminology is intended to in-
clude "any one of clauses" or other variations of such
terminology, as indicated by some of the examples pro-
vided above.

[0089] The following clauses are aspects contemplat-
ed herein.

1. An article of footwear sidewall buffing system, the
system comprising: a rotational brush, such as the
first brush 130, with a plurality of bristles extending
outwardly from a rotational axis of the rotational
brush; a footwear component holder comprising a
support surface and a clamp surface; and a brush
rotational drive, such as the first brush rotational
drive, coupled with the rotational brush to rotate the
rotational brush at a variable rate based on location
of the rotational brush relative to the footwear com-
ponent holder.

2. The system of clause 1 further comprising a foot-
wear component holder movement mechanism cou-
pled with the footwear component holder and effec-
tive to the move the footwear component relative to
the rotational brush.

3. The system of clause 2, wherein the footwear hold-
er rotates about a rotational axis in response to a
movement from the footwear holder movement
mechanism.

4.The system of clause 3, wherein the rotational axis
of the footwear holder is parallel with the rotational
axis of the rotary brush.

5. The system of any of the clauses 1-4, wherein the
support surface is comprised of a first surface sep-
arated and spaced from a second surface.

6. The system of clause 5 further comprising a con-
veyance mechanism having a support element, the
support element sized to fit between the first surface
and the second surface of the support surface.

7. The system of any of the clauses 1-6, wherein the
rotational brush has a diameter between 100-180
mm.

8. The system of any of the clauses 1-6, wherein the
rotational brush has a diameter between 120-160
mm.

9. The system of any of the clauses 1-6, wherein the
rotational brush has a diameter between 140-150
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mm.
10. The system of any of the clauses 1-9, wherein
the plurality of bristles forming the rotational brush
are comprised of a nylon composition.

11. The system of any of the clauses 1-10, wherein
the brush rotational drive is effective to rotate the
rotational brush at a rotational speed of 500-3000
RPM.

12. The system of any of the clauses 1-10, wherein
the brush rotational drive is effective to rotate the
rotational brush at a rotational speed of 1000-2400
RPM.

13. The system of any of the clauses 1-10, wherein
the brush rotational drive is effective to rotate the
rotational brush at a rotational speed of 1400-2200
RPM.

14. The system of any of the clauses 1-13, wherein
the brush rotational drive rotates the rotational brush
at a first speed at a first location relative to the foot-
wear component holder and the brush rotational
drive rotates the rotational brush at a second speed
at a second location relative to the footwear compo-
nent holder.

15. The system of any of the clauses 1-14, further
comprising a brush movement mechanism effective
to move the rotational brushin a plane perpendicular
to the rotational axis of the rotational brush.

16. The system of clause 15, wherein the brush
movement mechanism is a linear movement mech-
anism that moves the rotational brush in a linear path
within the movement plane.

17. A method of buffing an article of footwear com-
ponent with a footwear sidewall buffing system, the
method comprising: compressing the article of foot-
wear component between a support surface and a
clamp surface of a footwear component holder; con-
tacting the rotational brush with the article of foot-
wear component at a first location; rotating a rota-
tional brush at a first rate at the first location; con-
tacting the rotational brush with the article of foot-
wear component at a second location, wherein the
first location is different from the second location;
and rotating the brush at a second rate at the second
location.

18. The method of clause 17, wherein the first loca-
tionis aheel end oratoe end of the article of footwear
component.

19. The method of clause 18 wherein the second
location is a midfoot region between the heel end
and the toe end of the article of footwear component.
20. The method of clause 19, wherein the first rate
is less than the second rate.

21. The method of any of the clauses 17-20, wherein
the rotational brush has a diameter defined by bris-
tles extending from the rotational brush and wherein
the rotational brush contacts the article of footwear
component at the first location such that a portion of
the article of footwear extends at least 5 mm into the
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rotational brush diameter.

22. The method of any of the clauses 17-22, wherein
the first rate and the second rate are rotational rates
within a range of about 1400-2200 RPM.

23. The method of any of the clauses 17-22 further
comprising: rotating the article of footwear compo-
nent about an axis parallel with a rotational axis of
the rotary brush; and linearly moving the rotational
brush while rotating the article of footwear compo-
nent.

In view of the forgoing, the present invention

Item 1. An article of footwear sidewall buffing system,
the system comprising: a rotational brush with a plu-
rality of bristles extending outwardly from a rotational
axis of the rotational brush; a footwear component
holder comprising a support surface and a clamp
surface; and a brush rotational drive coupled with
the rotational brush to rotate the rotational brush at
a variable rate based on location of the rotational
brush relative to the footwear component holder.

Iltem 2. The system of item 1 further comprising a
footwear component holder movement mechanism
coupled with the footwear component holder and ef-
fective to the move a footwear component relative
to the rotational brush.

Iltem 3. The system of item 2, wherein the footwear
component holder rotates about a rotational axis in
response to a movement from the footwear compo-
nent holder movement mechanism.

Iltem 4. The system of item 3, wherein the rotational
axis of the footwear componentholder is parallel with
the rotational axis of the rotational brush.

Iltem 5. The system of item 1, wherein the support
surface is comprised of a first surface separated and
spaced from a second surface.

Iltem 6. The system of item 5 further comprising a
conveyance mechanism having a support element,
the support element sized to fit between the first sur-
face and the second surface of the support surface.

Iltem 7. The system of item 1, wherein the rotational
brush has a diameter between 100-180 mm.

Item 8. The system of item 1, wherein the rotational
brush has a diameter between 120-160 mm.

Item 9. The system of item 1, wherein the rotational
brush has a diameter between 140-150 mm.
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Item 10. The system of item 1, wherein the plurality
of bristles forming the rotational brush are comprised
of a nylon composition.

Item 11. The system of item 1, wherein the brush
rotational drive is effective to rotate the rotational
brush at a rotational speed of 500-3000 RPM.

Iltem 12. The system of item 1, wherein the brush
rotational drive is effective to rotate the rotational
brush at a rotational speed of 1000-2400 RPM.

Iltem 13. The system of item 1, wherein the brush
rotational drive is effective to rotate the rotational
brush at a rotational speed of 1400-2200 RPM.

Iltem 14. The system of item 1, wherein the brush
rotational drive rotates the rotational brush at a first
speed at a first location relative to the footwear com-
ponent holder and the brush rotational drive rotates
the rotational brush at a second speed at a second
location relative to the footwear component holder.

Item 15. The system of item 1, further comprising a
brush movement mechanism effective to move the
rotational brush in a movement plane perpendicular
to the rotational axis of the rotational brush.

Iltem 16. The system of item 15, wherein the brush
movement mechanism is a linear movement mech-
anism that moves the rotational brush in a linear path
within the movement plane.

Item 17. A method of buffing an article of footwear
component with a footwear sidewall buffing system,
the method comprising: compressing the article of
footwear component between a support surface and
a clamp surface of a footwear component holder;
contacting a rotational brush with the article of foot-
wear component at a first location; rotating the rota-
tional brush at a first rate at the first location; con-
tacting the rotational brush with the article of foot-
wear component at a second location, wherein the
first location is different from the second location;
and rotating the rotational brush at a second rate at
the second location.

Item 18. The method of item 17, wherein the first
location is a heel end or a toe end of the article of
footwear component.

Item 19. The method of item 18 wherein the second
location is a midfoot region between the heel end
and the toe end of the article of footwear component.

Item 20. The method of item 19, wherein the first rate
is less than the second rate.
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Item 21. The method of item 17, wherein the rota-
tional brush has a diameter defined by bristles ex-
tending from the rotational brush and wherein the
rotational brush contacts the article of footwear com-
ponent at the first location such that a portion of the
article of footwear component extends at least 5 mm
into the rotational brush diameter.

Item 22. The method of item 17, wherein the first rate
and the second rate are rotational rates within a
range of about 1400-2200 RPM.

Iltem 23. The method of item 17 further comprising:
rotating the article of footwear component about an
axis parallel with a rotational axis of the rotational
brush; and linearly moving the rotational brush while
rotating the article of footwear component.

Claims

An article of footwear sidewall buffing system, the
system comprising: a rotational brush (130) with a
plurality of bristles extending outwardly from a rota-
tional axis (134) of the rotational brush (130); a foot-
wear component holder (116) comprising a support
surface (118, 120, 122) and a clamp surface; and a
brush rotational drive (132) coupled with the rota-
tional brush (130) to rotate the rotational brush (130)
at a variable rate based on location (710, 712, 714,
716) of the rotational brush (130) relative to the foot-
wear component holder (116),

the system further comprising a brush movement
mechanism (708) effective to move the rotational
brush (130) in a movement plane perpendicular to
the rotational axis (134) of the rotational brush (130).

The system of claim 1 further comprising a footwear
componentholder movement mechanism (702) cou-
pled with the footwear component holder (116) and
effective to the move a footwear component (204)
relative to the rotational brush (130).

The system of claim 2, wherein the footwear com-
ponent holder (116) rotates about a rotational axis
in response to a movement from the footwear com-
ponent holder movement mechanism (702).

The system of claim 3, wherein the rotational axis of
the footwear component holder (116) is parallel with
the rotational axis (134) of the rotational brush (130).

The system of any one of the preceding claims,
wherein the support surface (118, 120, 122) is com-
prised of a first surface separated and spaced from
a second surface.

The system of claim 5 further comprising a convey-
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ance mechanism (502) having a support element
(504, 506, 508), the support element (504, 506, 508)
sized to fit between the first surface and the second
surface of the support surface (118, 120, 122).

The system of any one of the preceding claims,
wherein the rotational brush (130) has a diameter
(136) between 100-180 mm, or

wherein the rotational brush (130) has a diam-
eter (136) between 120-160 mm, or

wherein the rotational brush (130) has a diam-
eter (136) between 140-150 mm.

The system of any one of the preceding claims,
wherein the plurality of bristles forming the rotational
brush (130) are comprised of a nylon composition.

The system of any one of the preceding claims,
wherein the brush rotational drive (132) is effective
to rotate the rotational brush (130) at a rotational
speed of 500-3000 RPM, or

wherein the brush rotational drive (132) is effec-
tive to rotate the rotational brush (130) at a ro-
tational speed of 1000-2400 RPM, or

wherein the brush rotational drive (132) is effec-
tive to rotate the rotational brush (130) at a ro-
tational speed of 1400-2200 RPM.

The system of any one of the preceding claims,
wherein the brush movement mechanism (708) is a
linear movement mechanism that moves the rota-
tional brush (130) in a linear path within the move-
ment plane.

A method of buffing an article of footwear component
(204) with a footwear sidewall buffing system, the
method comprising: compressing the article of foot-
wear component (204) between a support surface
(118, 120, 122) and a clamp surface of a footwear
component holder (116); contacting a rotational
brush (130) with the article of footwear component
(204) at a first location (712, 716); rotating the rota-
tional brush (130) at a first rate at the first location
(712, 716); contacting the rotational brush (130) with
the article of footwear component (204) at a second
location (710, 714), wherein the first location (712,
716) is different from the second location (710, 714);
and rotating the rotational brush (130) at a second
rate at the second location (710, 714),

wherein the firstlocation (712, 716) is aheel end
or a toe end of the article of footwear component
(204),

wherein the second location (710, 714) is a mid-
foot region between the heel end and the toe
end of the article of footwear component (204),
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and
wherein thefirstrate is less thanthe second rate.

The method of claim 11, wherein the rotational brush
(130) has a diameter (136) defined by bristles ex-
tending from the rotational brush (130) and wherein
the rotational brush (130) contacts the article of foot-
wear component (204) at the first location (712, 716)
such that a portion of the article of footwear compo-
nent (204) extends at least 5 mm into the rotational
brush diameter (136).

The method of claim 11 or 12, wherein the first rate
and the second rate are rotational rates within a
range of about 1400-2200 RPM.

The method of any one of claims 11 to 13 further
comprising: rotating the article of footwear compo-
nent (204) about an axis parallel with a rotational
axis (134) of the rotational brush (130); and linearly
moving the rotational brush (130) while rotating the
article of footwear component (204).
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