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(54) ABRASIVE BELT DEVICE

(57)  Anabrasive beltdevice includes firstand second
rollers that accommodate an abrasive belt to define a
sanding surface, and a lever usable to modify a distance
betweenthe rollers. The abrasive belt device also defines
an opening through which the belt passes during instal-
lation or removal. In a first lever position, the rollers are
separated by a first distance that allows the installation
or the removal of the belt, and the opening is not covered

by the lever, thereby permitting a portion of the belt to
pass through the opening. In a second lever position, the
rollers are separated by a second distance, greater than
the first distance, that inhibits the installation or the re-
moval of the belt, and the opening is covered by a portion
of the lever, thereby inhibiting any portions of the belt
from passing through the opening.
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Description
FIELD
[0001] The present disclosure generally relates to

power tools and, more particularly, to an improved abra-
sive-belt apparatus.

BACKGROUND

[0002] Belt-type power tools can include a motor that
turns a pair of drums on which an abrasive belt is mount-
ed. These tools often include an installation channel that
permits passage of the abrasive belt during installation
and removal. However, the potential for the abrasive belt
to break or "walk off the drums and exit through the in-
stallation channel creates challenges in operation. To
that end, some abrasive belt devices include a separate,
removable shield for covering the installation channel.
However, these shields can be burdensome to remove
and reinstall. As a consequence, the shields are often
disregarded to expedite use of the tool. Improvements in
this area are therefore desirable.

SUMMARY

[0003] The following disclosure describes non-limiting
examples of some embodiments. Forinstance, otherem-
bodiments of the disclosed systems and methods may
or may not include the features described herein. More-
over, disclosed advantages and benefits can apply only
to certain cases of the invention and should not be used
to limitthe disclosure. The embodiments disclosed herein
each have several aspects, no single one of which is
solely responsible for the disclosure’s desirable at-
tributes.

[0004] The present disclosure describes example
abrasive belt devices and methods relating to abrasive
belt devices. One or more embodiments disclose an
abrasive belt device. The abrasive belt device can in-
clude first and second rollers that can accommodate an
abrasive belt to define a sanding surface. The abrasive
beltdevice caninclude alever usable to modify a distance
between the rollers. The abrasive belt device can define
an opening through which the belt passes during instal-
lation or removal. In a first lever position, the rollers are
separated by a first distance that allows the installation
or the removal of the belt, and the opening is not covered
by the lever, thereby permitting a portion of the belt to
pass through the opening. In a second lever position, the
rollers are separated by a second distance, greater than
the first distance, that inhibits the installation or the re-
moval of the belt, and the opening is covered by a portion
of the lever, thereby inhibiting any portions of the belt
from passing through the opening.

[0005] The abrasive belt device of the preceding par-
agraph can include one or any combination of the fea-
tures of this paragraph, among others described herein.
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The lever can include a body portion and a tab portion.
In the second lever position, the tab portion at least par-
tially covers the opening. The tab portion can extend sub-
stantially perpendicular from the body portion. The abra-
sive belt device can include a motorized component op-
erationally coupled to the belt assembly. The motorized
component can be configured to rotate at least the first
roller when the lever is in the second position and thereby
rotate the abrasive belt around the first roller and the
second roller.

[0006] The abrasive belt device of any of the preceding
paragraphs can include one or any combination of the
features of this paragraph, among others described here-
in. The abrasive belt device can include a biasing mem-
ber positioned between first and second rollers. The bi-
asing member can introduce a biasing force against first
and second rollers Rotation of the lever about a lever
axis can adjust a force applied on the biasing member
that opposes the biasing force. The biasing member can
include a spring. When lever is in the first position, the
lever can cause compression of the spring and thereby
a reduction in the distance between the first roller and
the second roller.

[0007] The abrasive belt device of the preceding par-
agraph can include one or any combination of the fea-
tures of this paragraph, among others described herein.
The lever can include an engagement portion extending
substantially perpendicular from the body portion and
substantially parallel to the tab portion. The engagement
portion can include an engagement portion pivotably
mounted about a lever axis to a housing of the abrasive
belt device. The engagement portion can include a sec-
tion having a curved profile extending from a first notch
to a second notch. The abrasive belt device can include
afollower portion mechanically linked to the engagement
portion of the lever. The follower portion can be translated
according to the curved profile. A portion of the follower
portion can rest in the first notch when the lever is in the
second position. The portion of the follower portion can
rest in the second notch when the lever is in the first
position. The follower portion can include a pin. The pin
can move perpendicular to the lever axis responsive to
movement by the lever.

[0008] The abrasive belt device of the preceding par-
agraph can include one or any combination of the fea-
tures of this paragraph, among others described herein.
While the lever is in the second position and the abrasive
belt is positioned partially around each of the first and
the second rollers, the abrasive belt can be retained par-
tially around the first roller and the second roller by the
tab portion. While the lever is in the second position, no
abrasive belt can be installed on or removed from the
abrasive belt device. The first position and the second
position can be separated by 90-degrees of rotation of
the lever about the lever axis. The abrasive belt cannot
be installed on the abrasive belt device when the first
roller and the second roller are separated by the second
distance due to a size of aninternal perimeter of the abra-
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sive belt. The opening can be a first opening and, during
the installation and/or the removal of the abrasive belt,
the abrasive belt can pass through a second opening
defined by the belt assembly. In the second position of
the lever, the tab portion can at least partially cover the
second opening thereby inhibiting any portions of the
abrasive belt from passing therebetween. The lever can
be u-shaped. The first position can be referred to as an
open position. The second position can be referred to as
a closed position.

[0009] One or more embodiments disclose a method
of using an abrasive belt device. The method can include
providing an abrasive belt device comprising afirst roller,
a second roller, and a lever. The abrasive belt device can
define an opening through which the abrasive belt device
can receive a portion of a continuous abrasive belt for
placement partially around each of the first roller and the
second roller to define a sanding surface. A distance be-
tween the first roller and the second roller can be based
on a rotational position of the lever. The method can in-
clude, while the lever is positioned in a first position in
which a tab portion of the lever does not inhibit any por-
tions of the continuous abrasive belt from passing
through the opening and in which the first roller and the
second roller are separated by a first distance, installing
the continuous abrasive belt onto the abrasive belt de-
vice. Installing can include inserting the portion of the
continuous abrasive belt through the opening and placing
the continuous abrasive belt partially around each of the
first roller and the second roller. The method can include
transitioning the lever from the first position to a second
position in which the lever inhibits the continuous abra-
sive belt from passing through the opening. Transitioning
causes the distance between the first roller and the sec-
ond roller to increase from the first distance to a second
distance thereby introducing tension to the continuous
abrasive belt.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Throughout the drawings, reference numbers
can be re-used to indicate correspondence between ref-
erenced elements. The drawings are provided to illus-
trate embodiments of the present disclosure and do not
to limit the scope thereof.

FIGS. 1A and 1B illustrate perspective views of an
example abrasive belt device with a lever positioned
in closed and open positions, respectively.

FIGS. 2A and 2B illustrate side views of an example
abrasive belt device with a lever positioned in closed
and open positions, respectively.

FIG. 3 illustrates a side view of a portion of an ex-
ample abrasive belt device.

FIG. 4 illustrates a cross-sectional side view of a por-
tion of an example abrasive belt device.

FIGS. 5A-5D illustrate bottom perspective, side per-
spective, front, and top views, respectively, of an ex-
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ample lever.

FIG. 6 illustrates a flow diagram illustrating an em-
bodiment of a routine for using an abrasive belt de-
vice.

DETAILED DESCRIPTION

[0011] Although certain embodiments and examples
are described below, it will be understood that the dis-
closure extends beyond the specifically disclosed em-
bodiments and/or uses and obvious modifications and
equivalents thereof. Thus, it is intended that the scope
of the disclosure herein disclosed should not be limited
by any particular embodiments described below.

[0012] As used herein, the term "abrasive belt device"
or simply "device" refers to any power tool that includes
or can receive an abrasive belt for grinding, burnishing,
deburring, sanding, or polishing. Furthermore, as used
herein, an abrasive belt device can use compressed air,
electricity, or combustion. For example, the term abrasive
belt device can refer to, but is not limited to, one or more
of abandfile, a belt sander, an air belt sander, a detailing
belt sander, a finishing sander, a strip sander, a file sand-
er, a detailing file sander, or an abrasive belt tool.

Device Overview

[0013] To improve the usability of an abrasive belt de-
vice, a multi-purpose lever can be used. The lever serves
as a mechanism to apply or release tension to an abra-
sive belt installed on the abrasive belt device. For exam-
ple, rotation of the lever creates longitudinal motion of a
distal roller to shift the distal roller further from or closer
to a proximal roller and thereby increase or reduce ten-
sion on the abrasive belt, if positioned partially around
the rollers.

[0014] Furthermore, the lever advantageously serves
as a physical barrier that restricts lateral movement of
the abrasive belt. In particular, the abrasive belt device
includes an openinginits housing through which a portion
of abrasive belt passes for belt installation or removal.
The lever can be sufficiently proximate to the opening
such that, when the lever is in an open position, a tab
portion of the lever does not cover the opening and, when
the lever is in a closed position, the tab portion of the
lever at least partially covers the opening. In this way, in
the open position, the lever does not inhibit installation
or removal of the abrasive belt; yet, in the closed position,
the lever advantageously functions as a physical barrier
that inhibits the abrasive belt from passing through the
opening, should the abrasive belt break or "walk off’ the
rollers during operation.

[0015] In contrast to conventional designs that offer
separate, removable, and often unused coverings for the
opening, the integrated tab portion of the lever advanta-
geously requires an operator of the abrasive belt device
to utilize a barrier (i.e., the tab portion) when the abrasive
belt device is in an operational state (e.g., when the lever
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is in the closed position, thereby applying tension to the
abrasive belt via the rollers). In addition, the design of
the lever advantageously provides for unobstructed ac-
cess to the opening when the abrasive belt device is in
anonoperational state (e.g., when the lever is in the open
position and little to no tension is applied to the abrasive
belt via the rollers). Notably, the disclosed lever is non-
removable from the abrasive belt device during a belt
change, thereby eliminating the risk of the tab portion not
being reinstalled.

Example Abrasive Belt Device

[0016] FIGS. 1A and 1B illustrate perspective views of
an example abrasive belt device 100 with a lever 128
positioned in closed and open positions, respectively.
The abrasive belt device 100 includes a device body 110
and a belt assembly 120. It will be understood that the
abrasive belt device 100 can include more, fewer, or dif-
ferent components as desired. Furthermore, it will be un-
derstood that FIGS. 1A and 1B represents an example
abrasive beltdevice and other embodiments may include
different features or configurations.

[0017] The device body 110 includes a driver 102, a
handle 104, and a battery mount 106 (sometimes re-
ferred to as a battery foot 106). In the illustrated example
of FIGS. 1A and 1B, the driver 102 is illustrated as a
motorized component (e.g., a motor), the handle 104 is
illustrated as being positioned between the driver 102
and the battery mount 106, and the battery mount 106 is
illustrated as a receiver for a removable battery pack.
However, it will be understood that the abrasive belt de-
vice 100 may include different features or configurations
of the driver 102, the handle 104, and/or the battery
mount 106. For example, in some cases, the driver 102
includes an air-powered pneumatic device. As another
example, in some cases, the abrasive belt device 100
includes more than one and/or a differently positioned
handle. For example, in some cases, the abrasive belt
device 100 includes an additional handle (not shown)
protruding perpendicularly from a distal portion of the belt
assembly 120. As another example, in some cases, the
battery mount 106 includes or attaches to a power plug
configured to mate with a power outlet, or the abrasive
belt device 100 may not include a battery mount 106.
[0018] The device body 110 and beltassembly 120 are
coupled to each other atrespective end portions. In some
cases, the belt assembly 120 is rotatably mounted to the
device body 110 such that the belt assembly 120 can be
rotated relative to the device body 110. For example, a
screw member can be provided to allow adjustable rota-
tional resistance between the device body 110 and belt
assembly 120, thereby allowing an operator to interact
with the screw member to maneuver the belt assembly
120 into a desired orientation. It will be understood that
the screw member is merely an example technique for
enabling adjustable rotational resistance and that other
techniques may be utilized.
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[0019] The beltassembly 120includes anabrasive belt
124, a contact arm 122 that accommodates the abrasive
belt 124, a housing 126, and the lever 128. As described
elsewhere herein, the lever 128 facilitates installation of
the abrasive belt 124 on the contact arm 122 or removal
of the abrasive belt 124 from the contact arm 122. For
example, the lever 128 can be rotatable between a plu-
rality of positions. In some cases, the rotation of the lever
128 creates longitudinal motion of the front roller 132
(sometimes referred to as a distal roller 132), thereby
increasing or decreasing a length of the contactarm 122,
depending on the direction of longitudinal motion. By de-
creasing the length of the contact arm 122 such that an
exterior perimeter of the contact arm 122 is less than an
interior perimeter of the abrasive belt 124, the abrasive
belt 124 can be installed on the contact arm 122 or, if the
abrasive belt 124 is already installed, removed from the
contact arm 122. In contrast, by increasing the length of
the contact arm 122 such that the exterior perimeter of
the contact arm 122 is approximately equal to or greater
than the interior perimeter of the abrasive belt 124, the
abrasive belt 124 cannot be installed on the contact arm
122 or, ifthe abrasive belt 124 is already installed, cannot
be removed from the contact arm 122.

[0020] Inan operational state, the abrasive belt device
100 is equipped with the abrasive belt 124 at least par-
tially around the contact arm 122 and the lever is 128 is
oriented in a closed position, thereby applying tension to
the abrasive belt 124. During operation of the abrasive
belt device 100 while in the operational state, the driver
102 causes a roller (see roller 232 of FIG. 2A) of the belt
assembly 120 to rotate, thereby causing the abrasive belt
124 to rotate about the contact arm 122. In this way, the
abrasive belt 124 can be used for grinding, burnishing,
deburring, sanding, polishing, or the like.

[0021] FIGS. 2A and 2B illustrate side views of an ex-
ample abrasive belt device 200 with a lever 228 posi-
tioned in closed and open positions, respectively. In
these examples, a side portion (not shown) of the housing
226 has been removed to increase visibility of compo-
nents internal to the housing 226. The abrasive belt de-
vice 200 is an embodiment of the abrasive belt device
100 of FIGS. 1A and 1B.

[0022] The belt assembly 220 includes a contact arm
222, a housing 226, and a lever 228. The contact arm
222 includes afirst roller 232 at a proximal end, a second
roller 234 at a distal end, and a tension assembly 236
positioned between the first roller 232 and the second
roller 234. The contact arm 222 accommodates an abra-
sive belt 224 partially around each of the first roller 232
and the second roller 234 to define a sanding surface
244. During installation and/or removal of the abrasive
belt 224, the abrasive belt 224 passes through an open-
ing 246 defined by the belt assembly 220. In particular,
in this example, the opening 246 is defined by a groove
between a portion of the contact arm 222 (or the side
portion (not shown) of the housing 226) and a portion of
the housing 226.
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[0023] As described herein, the lever 228 is rotatable
or pivotable into a plurality of positions. In a closed posi-
tion (as illustrated by FIG. 2A), at least a portion of a
primary interior surface of the body portion 229 of the
lever 228 is flush (and parallel) with a portion of the hous-
ing 226. Furthermore, in the closed position, the centers
of the first roller 232 and the second roller 234 are a first
distance, D1, apart. In an open position (as illustrated by
FIG. 2B), which is separated by 90-degrees of rotation
with the closed position, the primary interior surface of
the body portion 229 of the lever 228 is perpendicular to
portion of the housing 226. Furthermore, in the closed
position, the centers of the first roller 232 and the second
roller 234 are a second distance, D2, apart.

[0024] As shown, the second distance, D2, is shorter
than the first distance, D1. The difference in distance of
D1 and D2 is a result of the impact that the position of
the lever 228 has on the contact arm. In particular, as
described in more detail herein, when the lever 228 is in
the open position, the lever 228 causes a spring in the
tension assembly 236 to be compressed, thereby short-
ening the length of the contact arm 222. As a result, the
first roller 232 and the second roller 234 are closer to-
gether and there is slack in the abrasive belt 224. In con-
trast, in the closed position, the abrasive belt 224 is taut.
[0025] Referring again to FIG. 2A, when the lever 228
is in a closed position (sometimes referred to as an op-
erating position), the tab portion 230 partially or fully cov-
ers the opening 246. By covering the opening 246, the
tab portion 230 advantageously inhibits the abrasive belt
224 from passing through the opening 246. In this way,
the tab portion 230 inhibits the abrasive belt 224 from
undesirable "walking off’ the contact arm 222. The tab
portion 230 can inhibit the abrasive belt 224 from exiting
the opening 246 responsive to a break or tear in the abra-
sive belt 224 during operation of the abrasive belt device
200. Furthermore, unlike conventional shields or covers,
the lever 228 (and thus the tab portion 230) is not remov-
able fromthe abrasive beltdevice 200, at least not without
diminishing operationality of the device. In this way, the
disclosed design of the lever 228 advantageously elimi-
nates the risk of not being reinstalled during a belt
change.

[0026] Referring again to FIG. 2B, when the lever 228
is in an open position, the tab portion 230 does not cover
the opening 246. In this way, the lever 228 (and, in par-
ticular, the tab portion 230) rotates out of the way of the
opening 246 to provide uninhibited access to the opening
246, allowing an operator to easily install or remove the
abrasive belt 224 through the opening 246.

[0027] FIG. 3 illustrates a side view of a portion of an
example abrasive belt device 300. The abrasive belt de-
vice 300 is an embodiment of the abrasive belt devices
100 and 200 of FIGS. 1 and 2, respectively. In this ex-
ample, the abrasive belt device 300 includes a belt as-
sembly 320 that includes a contact arm 322, an abrasive
belt 324 fitted around the contact arm 322, a housing
326, and a lever 328. The housing 326 defines a first
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opening 346 and a second opening 347 through which
a portion of abrasive belt 324 passes for belt installation
or removal. In contrast to the abrasive belt device 200 of
FIGS. 2A and 2B, in this example, the tab portion 330
has sufficient length 335 to extend across, and at least
partially cover, each of the first opening 346 and a second
opening 347. In this way, the tab portion 330 advanta-
geously functions as a physical, barrier that inhibits the
abrasive belt from passing through either opening 346
or 347, should the abrasive belt break or "walk off’ the
rollers during operation.

[0028] FIG. 4 illustrates a cross-sectional side view of
a portion of an example abrasive belt device 400. The
abrasive belt device 400 is an embodiment of the abra-
sive belt devices 100, 200, and 300 of FIGS. 1A-1B, 2A-
2B, and 3, respectively. In this example, the abrasive belt
device 400 includes clamp screws 462, a cover 464, a
guide feature 466, an intermediate arm 468, a contact
arm 422, a biasing member 454 positioned between the
first and second rollers, and a follower portion 452 that
interacts with a curved portion of the lever 428 (see
curved portion 514 of FIGS. 5A-5D).

[0029] The follower portion 452 is biased against the
curved profile on the lever 428 by the biasing member
454 In addition, the follower portion 452 is mechanically
linked to the intermediate arm 468. In some cases, the
intermediate arm 468 accepts the contact arm 422 and
rides along the guide feature 466. In some cases, the
contact arm 422 can be replaced or swapped out with a
different contact arm, forexample by means of a threaded
fastener. In some cases, the intermediate arm 468 and
the contact arm 422 are collectively referred to as the
contact arm 422. The follower portion 452 is biased
against the engagement portion of the lever 428 such
that the follower portion 452 is translated according to
the curved profile when the lever 428 is rotated. Upon
translation of the follower portion 452, the follower portion
452 biases the biasing member 454 to cause the firstand
second rollers to move closer together. In the illustrated
example, the biasing member 454 includes a spring and
the follower452includes a pin. In some such cases, when
the lever 428 is in an open position, the lever 428 causes
compression of the spring and thereby a reduction in the
distance between the first roller and the second roller.
[0030] The guide feature 466 (in this case, a steel pin)
is rigidly connected to a body portion of the abrasive belt
device 400 and allows the front belt assembly (e.g., the
intermediate arm 468 and the contact arm 422) to move
axially between the firstand second positions while main-
taining accurate positioning to each other. In this exam-
ple, the guide feature 466 is clamped to the housing by
means of the clamp screws 462 that run perpendicular
to the guide feature 466. Furthermore, in this example,
the clamp screws 462 pass through holes in the guide
feature 466, and also though a cover 470. The cover 470
can help to distribute a clamping force introduced by the
clamp screws 462 to the guide feature 466 and also acts
as a cover 470 to define a track for the abrasive belt to
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be installed. In addition, the cover 470 can limit access
to other areas of the belt assembly. In some cases, the
cover470is considered to be unremovable from the abra-
sive belt device 400, since it is difficult or impossible to
remove without the use of other tools (e.g., a screwdriv-
er). In this way, the design of the cover 470 advanta-
geously prevents or limits the likelihood that the cover
470 is removed and not reinstalled during a belt change.
Furthermore, in this example, the abrasive belt device
400 is advantageously configured such that the lever 428
and belt assembly can be assembled all from one side.
Other designs may include a configuration in which a
guide feature gets pressed into the housing and the lever
needs to be installed from the reverse side in order to
pass by or capture the follower portion that it acts upon.

Example Lever

[0031] FIGS.5A-5D illustrate bottom perspective, side
perspective, front, and top views of an example lever
500. As described herein, a lever 500 can be part of an
abrasive belt device, such as the abrasive belt device
100 of FIGS. 1A and 1B. With reference to FIG. 2, the
lever 500 can be used to increase or decrease tension
in (or length of) a contact arm 222. It will be understood
that FIGS. 5A-5D represent an example lever and other
embodiments may include different features or configu-
rations.

[0032] The lever 500 can include a base portion 502,
which can include one or more walls. The base portion
502 includes a first surface 503 (sometimes referred to
as an interior surface) and a second surface 505 (some-
times referred to as an exterior surface). When the lever
500 is coupled to an abrasive belt device and in a closed
position, the first surface 503 faces toward the housing
of the abrasive belt device and the second surface 505
faces away from the housing. In the illustrated implemen-
tation, the base portion 502 is relatively rectangular, and
the first surface 503 and the second surface 505 are rel-
atively flat. However, it will be appreciated that the shape
or curative of the base portion 502, the first surface 503,
and/or the second surface 505 can vary across embod-
iments. For example, the base portion 502, the first sur-
face 503, and/or the second surface 505 can be curved,
square-shaped, circular, etc. In some cases, the base
portion 502 and/or at least the first surface 503 is com-
plementary to an exterior shape of a portion of housing
(for example, an upper portion of housing 226). For ex-
ample, ininstances in which the first surface 503 contacts
the housing during use of the abrasive belt device, the
first surface 503 can be complementary to an exterior
shape of the portion of housing to which it touches.
[0033] Thelever 500 includes a tab portion 504. In the
illustrated example, the tab portion 504 extends relatively
perpendicularly from an edge of the base portion 502
such that a primary surface of the tab portion 504 is sub-
stantially perpendicularly from a primary surface of the
base portion 502. In other examples, the tab portion 504

10

15

20

25

30

35

40

45

50

55

can extend from a non-edge of the base portion 502,
such as a central region. In the illustrated example, the
tab portion 504 includes a narrow body, relative to the
body of the base portion 502. In other examples, the tab
portion 504 includes the same size body or a wider body,
relative to the body of the base portion 502. In the illus-
trated example, the tab portion 504 is relatively rectan-
gular and relatively flat. However, it will be appreciated
that the shape or curative of the tab portion 504 can vary
across embodiments. For example, the tab portion 504
can be curved, square-shaped, circular, etc. Further-
more, the length 507 of the tab portion 504, can be in-
creased or decreased, depending on the embodiment,
forexample as shownin FIG. 3. In some cases, the length
507 of the tab portion 504 can be based on a size or
location of the opening(s) through which a portion of abra-
sive belt must (or will likely) pass for correct belt instal-
lation.

[0034] The lever 500 includes a lip 506 located along
at least a portion of at least one side of the base portion
502. The lip 506 extends in a direction away from the
exterior surface 505 ofthe base portion 502 and is located
on an opposite side of the base portion 502 relative to
the tab portion 504 and the engagement portion 508. In
the illustrated example, the exterior surface 515 of the
lip 506 is tilted at an angle of approximately 45 degrees
relative to the exterior surface 505 of the base portion
502. However, it will be appreciated that the angle of the
lip 506 can vary across embodiments. For example, the
lip 506 may extend at an angle between 15-75 degrees,
such as 20, 30, 50, 60, or 70 degrees, at approximately
90 degrees, or at an angle greater than 90 degrees. In
the illustrated example, the lip 506 is relatively rectangu-
lar and relatively flat. However, it will be appreciated that
the shape or curative of the lip 506 can vary across em-
bodiments. For example, the lip 506 can be curved,
square-shaped, circular, etc. In some cases, the lip 506
advantageously aids an operator in repositioning the le-
ver 500 by providing an angled portion for the operator
to interface with.

[0035] The lever 500 includes an engagement portion
508. In the illustrated example, the engagement portion
508 extends relatively perpendicularly from a second
edge of the base portion 502 such that a primary surface
of the engagement portion 508 extends substantially per-
pendicularly or orthogonally from a primary surface of
the base portion 502. In the illustrated example, the en-
gagement portion 508 includes a narrow body, relative
to the body of the base portion 502. In other examples,
the engagement portion 508 includes the same size body
or a wider body, relative to the body of the base portion
502. In the illustrated example, the engagement portion
508 is relatively rectangular and relatively flat. However,
it will be appreciated that the shape or curative of the
engagement portion 508 can vary across embodiments.
Forexample, the engagement portion 508 can be curved,
square-shaped, circular, etc. Furthermore, the length
509 of the engagement portion 508, can be increased or
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decreased, depending on the embodiment.

[0036] Theengagementportion 508 caninclude anen-
gagement member 512. In the illustrated implementa-
tion, the engagement member 512 is a hole through
which a pin can be inserted such that the lever 500 can
be rotatably mounted to an abrasive belt device. In this
way, the lever 500 can be pivoted or rotated about the
pin’s axis into any of a plurality of positions (e.g., an open
position, a closed position, anintermediate position, etc.).
However, it will be appreciated that the engagement
member 512 can vary across embodiments. For exam-
ple, the engagementmember 512 can include any design
configured to mate with a portion of the abrasive belt
device. In some cases, the engagement member 512
can form any part of a twist and lock connection. As an-
other example, the engagement member 512 can be con-
figured to mate or lock together without requiring a twist.
For instance, the engagement member 512 can include
a hook and loop fastener, a clamp, a clasp, a buckle, a
button, or a hook. As another example, the engagement
member 512 can include a cavity, aperture, or groove
configured to receive a protrusion, or can include the pro-
trusion (e.g., for inserting into a hole of the abrasive belt
device.

[0037] In the illustrated implementation, the lever 500
is relatively U-shaped, with the base portion 502 forming
a bottom part of the U-shape, and the tab portion 504
and the engagement portion 508 forming legs of the U-
shape. However, it will be appreciated that the shape of
the lever 500 can vary across embodiments. For exam-
ple, the lever 500 can be relatively flat, C-shaped, J-
shaped, cylindrical, rectangular, triangular, spherical,
conical, or helical or can have a shape that is similar to
a prism.

[0038] The engagement portion 508 can include a
curved portion 514 (sometimes referred to as a cam fea-
ture) configured to transform rotary motion into linear mo-
tion to expand or contact the contact arm of the abrasive
belt device. The curved portion 514 has a curved profile
extending from a first notch 521 to a second notch 523.
A portion of a follower portion (e.g., a pin) rests in the
first notch 521 when the lever 500 is in the open position,
and the portion of the follower portion rests in the second
notch 523 when the lever 500 is in the closed position.
In use, the curved portion 514 strikes a follower portion
at one or more points on its curved path/perimeter. In
instances in which the contact arm comprises a spring-
loaded assembly, the curved portion 514 can press
against a pin and the pin presses against a spring, there-
by compressing the spring, thereby causing compression
of the spring, and moving the first and second rollers
closer together thereby closing the distance between the
roller centers.

[0039] As mentioned herein, the lever 500 is rotatable
about the lever axis into any of a plurality of positions. In
an open position, the curved portion 514 causes com-
pression of the contact arm and moves the roller centers
closer together, allowing a belt to fit partially around the
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rollers. In a closed position, the lever is rotated 90 de-
grees relative to the open position and the curved portion
514 allows the contact arm to expand. In the closed po-
sition, the roller center distance is at a second length,
which can be a greatestlength given the design the abra-
sive belt device. The second length can be greater than
the first length such that a currently installed belt cannot
be uninstalled and/or a belt cannot be installed around
the rollers. The tab portion 504 also at least partially cov-
ers the opening thereby inhibiting any portions of the
abrasive belt from passing therebetween. In this way, if
the belt walks off the rollers or breaks, the tab portion
504 can reduce the likelihood that the belt enters the
groove.

Flow Diagram

[0040] As described herein, the disclosed lever is us-
able to control tension applied to an abrasive belt 124
installed in the abrasive belt device 100. Furthermore,
the disclosed lever 128 includes a tab portion that pro-
vides a physical separation between the abrasive belt
and the surrounding area.

[0041] FIG. 6 illustrates a flow diagram illustrating an
embodiment of a routine 600 for using an abrasive belt
device, such as any of abrasive belt devices 100, 200,
300, or 400. For ease of description, the routine 600 has
been associated as being generally performed by an op-
erator on the abrasive belt device 200. However, the fol-
lowing illustrative embodiments should not be construed
as limiting.

[0042] At block 602, the abrasive belt device 200 is
provided. As described herein, the abrasive belt device
200 includes a beltassembly 220 for holding the abrasive
belt 224. The belt assembly includes, but is not limited
to, a housing 226 for housing a portion of the belt assem-
bly 220 and a contact arm 222 for removably receiving
the abrasive belt 224. To facilitate installation and/or re-
moval of the abrasive belt 224 from the abrasive belt
device 200, the housing 226 includes a first opening 146
and a second opening 147 through which a portion of
abrasive belt 224 can be passed. In some cases, the first
opening 146 and/or the second opening 147 corresponds
to an area between an exterior of the contact arm 222
and an interior of the housing 226. In some cases, given
the design of the abrasive belt device 200, the abrasive
belt 224 must pass through the first opening 146 and/or
the second opening 147 to be removed from the abrasive
beltdevice 200 and/or installed in the abrasive beltdevice
200. Alternatively, in some cases, the first opening 146
and/or the second opening 147 merely provide a simpler
route for installation than other openings.

[0043] As described herein, the lever 228 is rotatable
through a plurality of positions. In some cases, the rotat-
able range of motion of the lever 228 is limited by me-
chanical end stops or other physical restraints such that
the range of motion of the lever 228 extends between an
open position and a closed position that is offset approx-
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imately 90 degrees from the open position. As described
herein, in the open position (see FIG. 2B), the primary
surface of the base portion of the lever 228 is perpendic-
ular to a surface of the housing 226. In addition, the open
position of the lever 228 causes the roller 132 to contract
to a first length, allowing the abrasive belt 224 to be in-
stalled thereon. Furthermore, in the closed position (see
FIG. 2A), the primary surface of the base portion of the
lever 228 is parallel to closest surface of the housing 226.
In addition, the closed position of the lever 228 causes
the roller 132 to extend to a second length that is longer
than the firstlength. In some cases, a plurality of potential
lever positions exists between the open position and the
closed position.

[0044] At block 604, while the lever 228 in the open
position, portions of the abrasive belt 224 are passed
though the openings 246 and 247 and partially around
the firstroller 232 and the second roller 234. As described
herein, while the lever 228 in the open position, the
length, D2, of the contact arm 122 is sufficiently short
such that the abrasive belt 224 can fit around the contact
arm.

[0045] At block 606, the lever 228 is transitioned from
the open position to the closed position. As described
herein, in some cases, to transition the lever 228 from
the open position to the closed position, an operator can
rotate the lever 228 approximately 90 degrees by press-
ing the lever towards the housing 226.

[0046] Atblock 608, a motorized componentis activat-
ed to cause the abrasive belt to rotate around the first
roller and the second roller. As described herein, the ac-
tivation of the motorized component facilitates grinding,
burnishing, deburring, sanding, or polishing via a sanding
surface of the exterior of the abrasive belt.

[0047] Atblock 610, the lever 228 is transitioned from
the closed position to the open position. As described
herein, in some cases, to transition the lever 228 from
the closed position to the open position, an operator can
rotate the lever 228 approximately 90 degrees by pulling
the lever away from the housing 226.

[0048] At block 612, while the lever 228 is in the open
position, the abrasive belt is removed from the abrasive
belt apparatus 200. As described herein, in the open po-
sition, the first roller 232 and the second roller 234 are
closer together and there is slack in the abrasive belt
224 In addition, the lever 228 does not cover the opening.
In this way, the operator can easily remove the abrasive
belt from the abrasive belt apparatus 200.

[0049] It will be understood that the various blocks de-
scribed herein can be implemented in a variety of orders.
Furthermore, it will be understood that fewer, more, or
different blocks can be used as part of the routine 600.
For example, the routine 600 can include blocks for in-
stalling an abrasive belt, uninstalling the abrasive belt,
transitioning the lever from the open position to the closed
position (or another position), or transitioning the lever
from the closed position to the open position (or another
position).
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Terminology

[0050] Conditional language, such as, among others,
"can," "could," "might," or "may," unless specifically stat-
ed otherwise, or otherwise understood within the context
as used, is generally intended to convey that certain em-
bodiments include, while other embodiments do not in-
clude, certain features, elements, and/or steps. Thus,
such conditional language is not generally intended to
imply that features, elements and/or steps are in any way
required for one or more embodiments or that one or
more embodiments necessarily include logic for decid-
ing, with or without user input or prompting, whetherthese
features, elements and/or steps are included or are to be
performed in any particular embodiment.

[0051] Unless the context clearly requires otherwise,
throughout the description and the claims, the words "in-
clude," "can include," and the like are to be construed in
an inclusive sense, as opposed to an exclusive or ex-
haustive sense; that is to say, in the sense of "including,
but notlimited to." As used herein, the terms "connected,"
"coupled," or any variant thereof means any connection
or coupling, either direct or indirect, between two or more
elements; the coupling or connection between the ele-
ments can be physical, logical, or a combination thereof.
Additionally, the words "herein," "above," "below," and
words of similar import, when used in this application,
refer to this application as a whole and not to any partic-
ular portions of this application. Where the context per-
mits, words in the above Detailed Description using the
singular or plural number may also include the plural or
singular number, respectively. The word "or" in reference
to a list of two or more items, covers all of the following
interpretations of the word: any one of the items in the
list, all of the items in the list, and any combination of the
items in the list. Likewise the term "and/or" in reference
to a list of two or more items, covers all of the following
interpretations of the word: any one of the items in the
list, all of the items in the list, and any combination of the
items in the list.

[0052] Depending on the embodiment, certain opera-
tions, acts, events, or functions of any of the routines
described elsewhere herein can be performed in a dif-
ferent sequence, can be added, merged, or left out alto-
gether (non-limiting example: not all are necessary for
the practice of the algorithms). Moreover, in certain em-
bodiments, operations, acts, functions, or events can be
performed concurrently, rather than sequentially.
[0053] These and other changes can be made to the
invention in light of the above Detailed Description. While
the above description describes certain examples of the
invention, and describes the best mode contemplated,
no matter how detailed the above appears in text, the
invention can be practiced in many ways. Details of the
system may vary considerably in its specific implemen-
tation, while still being encompassed by the invention
disclosed herein. As noted above, particular terminology
used when describing certain features or aspects of the
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invention should not be taken to imply that the terminol-
ogy is being redefined herein to be restricted to any spe-
cific characteristics, features, or aspects of the invention
with which that terminology is associated. In general, the
terms used in the following claims should not be con-
strued to limit the invention to the specific examples dis-
closed in the specification, unless the above Detailed De-
scription section explicitly defines such terms. Accord-
ingly, the actual scope of the invention encompasses not
only the disclosed examples, but also all equivalent ways
of practicing or implementing the invention under the
claims.

[0054] Disjunctive language such as the phrase "at
least one of X, Y, or Z," unless specifically stated other-
wise, is otherwise understood with the context as used
in general to present that an item, term, etc., may be
either X, Y, or Z, or any combination thereof (non-limiting
examples: X, Y, and/or Z). Thus, such disjunctive lan-
guage is not generally intended to, and should not, imply
that certain embodiments require at least one of X, at
least one of Y, or at least one of Z to each be present.
[0055] Unless otherwise explicitly stated, articles such
as "a" or "an" should generally be interpreted to include
one or more described items. Accordingly, phrases such
as "a device configured to" are intended to include one
or more recited devices. Such one or more recited de-
vices can also be collectively configured to carry out the
stated recitations. For example, "a processor configured
to carry out recitations A, B and C" can include a first
processor configured to carry out recitation A working in
conjunction with a second processor configured to carry
out recitations B and C.

[0056] While the above detailed description has
shown, described, and pointed out novel features as ap-
plied to various embodiments, it can be understood that
various omissions, substitutions, and changes in the form
and details of the devices or algorithms illustrated can
be made without departing from the spirit of the disclo-
sure. As can be recognized, certain embodiments de-
scribed elsewhere herein can be embodied within a form
that does not provide all of the features and benefits set
forth herein, as some features can be used or practiced
separately from others. The scope of certain embodi-
ments disclosed herein is indicated by the appended
claims rather than by the foregoing description. All chang-
es which come within the meaning and range of equiva-
lency of the claims are to be embraced within their scope.
[0057] Any terms generally associated with circles,
such as "radius" or "radial" or "diameter" or "circumfer-
ence" or "circumferential" or any derivatives or similar
types of terms are intended to be used to designate any
corresponding structure in any type of geometry, not just
circular structures. For example, "radial" as applied to
another geometric structure should be understood to re-
fer to a direction or distance between a location corre-
sponding to a general geometric center of such structure
to a perimeter of such structure; "diameter" as applied to
another geometric structure should be understood to re-
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fer to a cross sectional width of such structure; and "cir-
cumference" as applied to another geometric structure
should be understood to refer to a perimeter region. Noth-
ing in this specification or drawings should be interpreted
to limit these terms to only circles or circular structures.

Claims
1. An abrasive belt device comprising:

a belt assembly comprising a first roller and a
second roller, wherein the belt assembly accom-
modates an abrasive belt partially around each
of the first and the second rollers to define a
sanding surface, and wherein during installation
and/or removal of the abrasive belt, the abrasive
belt passes through an opening defined by the
belt assembly; and

alever comprising a body portion and a tab por-
tion, wherein the lever is rotatable through a plu-
rality of positions and usable to modify a dis-
tance between the firstroller and the second roll-
er to facilitate installation, removal, and/or reten-
tion of the abrasive belt relative to the belt as-
sembly,

wherein a first position of the lever corresponds
to afirst distance between the first roller and the
second roller, wherein separation of first roller
and the second roller by the first distance ena-
bles the installation and/or the removal of the
abrasive belt, and wherein in the first position of
the lever, the opening is not covered by the tab
portion thereby permitting a portion of the abra-
sive belt to pass therebetween,

wherein a second position of the lever corre-
sponds to a second distance between the first
roller and the second roller, wherein the second
distanceis greater than thefirstdistance, where-
in separation of first roller and the second roller
by the second distance inhibits the installation
and/or the removal of the abrasive belt, and
wherein in the second position of the lever, the
tab portion at least partially covers the opening
thereby inhibiting any portions of the abrasive
belt from passing therebetween.

2. The device of Claim 1, further comprising a motor-
ized component operationally coupled to the belt as-
sembly, the motorized component configured to ro-
tate at least the first roller when the lever is in the
second position and thereby rotate the abrasive belt
around the first roller and the second roller.

3. The device of Claim 1, further comprising a biasing
member positioned between first and second rollers,
wherein the biasing member introduces a biasing
force against first and second rollers, wherein rota-
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tion of the lever about a lever axis adjusts a force
applied on the biasing member that opposes the bi-
asing force.

The device of Claim 3, wherein the biasing member
includes a spring, and wherein when the lever is in
the first position the lever causes compression of the
spring and thereby a reduction in the distance be-
tween the first roller and the second roller.

The device of Claim 1, wherein the tab portion of the
lever extends substantially perpendicular from the
body portion, wherein the lever further comprises an
engagement portion extending substantially perpen-
dicular from the body portion and substantially par-
allel to the tab portion, wherein the engagement por-
tion comprises an engagement portion pivotably
mounted about a lever axis to a housing of the de-
vice.

The device of Claim 5, wherein the engagement por-
tion comprises a section having a curved profile ex-
tending from a first notch to a second notch, and
wherein the device further comprises a follower por-
tion mechanically linked to the engagement portion
of the lever, wherein the follower portion is translated
according to the curved profile, wherein a portion of
the follower portion rests in the first notch when the
lever is in the second position, and wherein the por-
tion of the follower portion rests in the second notch
when the lever is in the first position.

The device of Claim 6, wherein the follower portion
includes a pin, wherein the pin moves perpendicular
to the lever axis responsive to movement by the le-
ver.

The device of Claim 1, wherein, while the lever is in
the second position:-

i) when the abrasive belt is positioned partially
around each of the first and the second rollers,
the abrasive belt is retained partially around the
first roller and the second roller by the tab por-
tion; and/or

ii) no abrasive belt can be installed on or re-
moved from the device.

The device of Claim 1, wherein in first position and
the second position are separated by 90-degrees of
rotation of the lever about the lever axis.

The device of Claim 1, wherein the abrasive belt can-
not be installed on the device when the first roller
and the second roller are separated by the second
distance due to a size of an internal perimeter of the
abrasive belt.
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The device of Claim 1, wherein the opening is a first
opening, wherein during the installation and/or the
removal of the abrasive belt, the abrasive belt passes
through a second opening defined by the belt as-
sembly, wherein in the second position of the lever,
the tab portion at least partially covers the second
opening thereby inhibiting any portions of the abra-
sive belt from passing therebetween.

The device of Claim 1, wherein the lever is u-shaped
and/or wherein the first position is an open position,
and wherein the second positionis a closed position.

A method of using an abrasive belt device compris-
ing:

providing an abrasive belt device comprising a
first roller, a second roller, and a lever, wherein
the abrasive belt device defines an opening
through which the abrasive belt device receives
a portion of a continuous abrasive belt for place-
ment partially around each of the first roller and
the second roller to define a sanding surface,
wherein a distance between the first roller and
the secondrolleris based on arotational position
of the lever;

while the lever is positioned in a first position in
which a tab portion of the lever does not inhibit
any portions of the continuous abrasive belt from
passing through the opening and in which the
first roller and the second roller are separated
by afirstdistance, installing the continuous abra-
sive belt onto the abrasive belt device, wherein
said installing comprises inserting the portion of
the continuous abrasive belt through the open-
ing and placing the continuous abrasive belt par-
tially around each of the first roller and the sec-
ond roller; and

transitioning the lever from the first position to a
second position in which the lever inhibits the
continuous abrasive belt from passing through
the opening, wherein said transitioning causes
the distance between the first roller and the sec-
ond roller to increase from the first distance to
a second distance thereby introducing tension
to the continuous abrasive belt.

14. The method of Claim 13, further comprising operat-

15.

ing the abrasive belt device while the lever is in the
second position, wherein during said operating a tab
portion of the lever inhibits the continuous abrasive
belt from passing through the opening.

The method of Claim 14, further comprising:
transitioning the lever from the second position

to the first position; and
uninstalling the abrasive belt from the abrasive
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belt device by passing at least a portion of the
abrasive belt through the opening.
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600

\

PROVIDE AN ABRASIVE BELT APPARATUS THAT INCLUDES A FIRST ROLLER, A
SECOND ROLLER, AND A LEVER FOR MODIFYING A DISTANCE BETWEEN THE
FIRST ROLLER AND THE SECOND ROLLER

—— 602

'

WHILE THE LEVER IS IN A FIRST POSITION IN WHICH A TAB PORTION OF THE
LEVER DOES NOT INHIBIT ANY PORTIONS OF AN ABRASIVE BELT FROM PASSING
THROUGH AN OPENING, INSTALL THE ABRASIVE BELT THROUGH THE OPENING

AND PARTIALLY AROUND THE FIRST ROLLER AND THE SECOND ROLLER

—— 604

'

TRANSITION THE LEVER FROM THE FIRST POSITION TO A SECOND POSITION TO
INCREASE A TENSION OF THE ABRASIVE BELT AND AT LEAST PARTIALLY COVER
THE OPENING BY A TAB PORTION OF THE LEVER

—— 606

'

ACTIVATE AMOTORIZED COMPONENT OPERATIONALLY COUPLED TO AND
CONFIGURED TO ROTATE THE FIRST ROLLER TO THEREBY ROTATE THE
ABRASIVE BELT AROUND THE FIRST ROLLER AND THE SECOND ROLLER

—— 608

'

TRANSITION THE LEVER FROM THE SECOND POSITION TO THE FIRST POSITION
TO REDUCE OR REMOVE TENSION FROM THE ABRASIVE BELT AND UNCOVER
THE TAB PORTION FROM THE OPENING

—~— 610

'

WHILE THE LEVER IS IN THE FIRST POSITION, UNINSTALL THE ABRASIVE BELT
FROM THE ABRASIVE BELT APPARATUS

——— 612

FIG. 6

17



10

15

20

25

30

35

40

45

50

55

EP 4 289 554 A1

Patentamt
European
Patent Office
Office européen

Europdisches

des brevets

N

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 23 16 7975

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X JP 6 568997 B2 (NITTO KOHKI CO) 1-5,8-15 INV.
28 August 2019 (2019-08-28) B24B23/06
A * paragraphs [0001], [0030]; figures 3-6 |6,7 B24B21/20
*
X JP 2014 166668 A (NITTO KOHKI CO) 1-4,13
11 September 2014 (2014-09-11)
* paragraphs [0025] - [0027]; figures 1-5
*
X US 7 052 381 Bl (WANG TIEN WANG [TW]) 1,13

30 May 2006 (2006-05-30)
* c. 4, 1. 7-40;
figures 1,6,7 *

The present search report has been drawn up for all claims

TECHNICAL FIELDS
SEARCHED  (IPC)

B24B

Place of search

Date of completion of the search

Examiner

Munich 25 October 2023 Bonetti, Serena
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons

A : technological background

O : non-written disclosure & : member of the same patent family, corresponding

P : intermediate document

document

18




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

ANNEX TO THE EUROPEAN SEARCH REPORT

EP 4 289 554 A1

ON EUROPEAN PATENT APPLICATION NO.

EP 23 16 7975

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

25-10-2023
Patent document Publication Patent family Publication
cited in search report date member(s) date
JP 6568997 B2 28-08-2019 CN 108883512 A 23-11-2018
DE 112017001265 T5 10-01-2019
GB 2562436 A 14-11-2018
JP 6568997 B2 28-08-2019
JP W02017155107 A1l 23-08-2018
KR 20180107219 A 01-10-2018
W 201738033 A 01-11-2017
WO 2017155107 Al 14-09-2017
JP 2014166668 A 11-09-2014 CN 105026104 A 04-11-2015
JP 6200660 B2 20-09-2017
JP 2014166668 A 11-09-2014
KR 20150104181 A 14-09-2015
Us 2015360339 Al 17-12-2015
WO 2014133162 Al 04-09-2014
US 7052381 Bl 30-05-2006 NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

19




	bibliography
	abstract
	description
	claims
	drawings
	search report

