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at least the upper surface (4) of the track.
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(534) Title: DEVICE AND METHOD FOR CONTROLLING THE WEAR OF THE RAIL OF A CONVEYOR

(57) Abstract: A curved conveyor track can mclude an
upper surface (4) supporting a moveable conveyor (14)
and one or more wear indicators (22). The indicators
(22) can be positioned on or in an inner rail (8) and/or
on or in an outer rail (6) of the track. In some embodi-
ments, when the rail 1s not in a worn state, the indicators
(22) 1 the outer rail (6) are obscured and/or the indicat-
ors (22) on the inner rail (8) are visible. Over time, the
track can become worn, which can result in the con-
veyor's path moving inwardly around the curve point. In
certain embodiments, when the rail is in a worn state, the
indicators (22) of the outer rail (6) are visible and/or the
indicators of the inner rail (8) are obscured by the con-
veyor (14). Various aspects of the disclosure relate to
devices, systems, and methods related to identifying
whether the track (14) has become worn, based on the
visibility/invisibility of the wear indicators (22 ).
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DEVICE AND METHOD FOR CONTROLLING THE WEAR OF THE RAIL OF A CONVEYOR

INCORPORATION BY REFERENCE TO ANY PRIORITY APPLICATIONS

{0001}  All applicatibns for which a foreign or domestic priority claim is
identified in the Application Data Sheet as filed with the present application are hereby
incorporated by reference herein under 37 C.F.R. § 1.57. '

[0602] The present application claims priority benefit under 35 US.C. §
119(¢) of U.S. Provisional Application Serial No. 61/718,669, filed October 25, 2012,
entitled “WEAR INDICATORS,” the- entirety of which i1s hereby incorporated by
reference herein. | '

BACKGROUND

Field

[0083]  The present disclosure relates to devices and methods for mdicating
the existence and/or the level of wear of components that move relative to each bthar, and
certain embodiments relate to devices and methods for indicating wear m a conveyor
system. .

Description of the Related Art

{00041 Certain convevors arc configured to operate along a track. AsS the
conveyor moves along the track, the conveyor contacts portions of the track. The contact
between the conveyor and the track can cduse friction, which can result 1 wear or
deterioration of the conveyor, the track, or both. Generally, repair, replacement, or
adjustment 1s recommended after a certain level of wear or deterioration has occurred, in
order to avoid failure of the track and/or damage to the conveyor or products carried by
the conveyor,

SUMMARY OF THE DISCLOSURE

{0005] Various conveyor systems include a conveyor (e.g., a modular or
non-modular chain or belt) that travels along a track. Over time, the track may begin to
wear due to the friction between the track and the conveyor. This can eventually require
removal, adjustment, repair, replacement, or other maintenance of the track. Wear on the
track can be monitored or detected by inspecting the track for a change in dimension,

shape, position, or the like. For example. wear may be determined by inspecting {(e.g.,
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visually, with measuring tools, or otherwise) a dumension {e.g., width, depth, angle, or
otherwise) of a channel that 1s configured 1o recerve a portion of the convevor.

3H06] However, the wear of the track can be diflicult to deternune {e.g.,
obscrve, measure, or otherwise discern) while the convevor system 18 operating.  The
conveyor may need o be siowed or stopped to conduct an accurate nspection of the
track, or the conveyor may c¢ven need to be removed from the frack. This can be
meonvenient and can result in a reduction of conveying capability, metficiency, lost time,
and mcreased cost.  Nevertheless, deternuning the level of wear on the track can be
desirablc and/or important because e¢levated levels of wear can ead to decreased
periormance or even falure of the conveying system.  Accordingly, m some
cmbodiments, i can be beneficial o be able to determine an mndication of wear by a
visual mspection of the convevor and/or track during normal operation of the conveyor,
such as when the conveyor 1s moving relative to the track at substantially its operating
speed.

{067 Further, measurement instruments mayv be needed to deferming
whether, and/or by how much, the track has worn or how much the conveyor has shified
or otherwise moved {¢.g., relative to the unworn position). This can be wnconvenient, as it
requires locating and using those instruments. Moreover, the measurement itseli may not
provide an idication of whether the amount of wear 1s stdl within a recommended or
permissible range. Accordimgly, m some embodiments, it can be desirable {0 be able to
determine the amount of wear without measurement wstruments and/or for the indication
of wear to provide an mdication of the wear status (e.g., whether the amount of wear 1s
within a permissible range or not).

068 In some embodiments, a conveyor track {e.g., a rail, channel, or other
structure contfigured to support and/or direet a conveyor} is provided with a wear and/or
movement mdicator system.  The wear and/or movement mdicator system can be
configured to assist a user {(c.g., an operalor, mainienance person, assembier, or
otherwise) 1o determine whether a conveyor has moved relative to the unworn position,
which can indicate that the conveyor track 18 worn and 1s m need of replacement,
adjostment, or repaiwr. Such a track can be called a “wear-indicating conveyor track™ or a

5

“wear-indicating track.” In some embodiments, the indicator system is visible on an
upper surface of a stationary track upon mtial installation, such as belore a moveable

conveyor member 18 removably positioned on the track. The mdicator sysiem can help 1o
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femonstrate whether and/or by how much a moveable conveyor member has shalted
laterally with respect to the track over ime.

609 {Certain aspects of the disclosure are directed toward embodiments of a
wear-mdicating convevor track, such as a track along a curve. The track can include an
upper surface that is configured to mierface with a moveable convevor. The upper
surface can have lateral sides. The track can also mclude one or more indicators disposed
on or mn at least the upper surface of the track. The one or more indicators can be
generally flush with the upper surface when the frack 1s m a {irst phase of wear {(e.g., an
mitial or substantially unworn state}. The one or more mdicators can be configured so as
to be substantiaily obscured from view by a conveyor placed on the track when the
conveyor 18 moving relative to the frack and the track 1s in the first phase of wear. The
one or more mdicators can alse be conligured to be generally visibie when the conveyor
1s moving relative to the track and the track 15 10 a second phase of wear {¢.g., a level of
wear m which the track 1s m need of repair, replacement, or other mainienance}. in some
cmboduments, the one or more mdicators being generally visible indicates that the track 1s
m need of repair or replacement. Some mplementations mmclude a combination of the
wear-indicating conveyor track and the convevor.,

LIt Certain aspecis of the disclosure are direcied toward embodiments of a
wear-indicating convevor track including a curved track and a plurality of wear
mdicators. In some embodiments, the wear indicators are embedded i the track. The
wear indicators can be generally visibie on an upper surface of the track when the track 1s
i a generally unworn state. The track can be configured to engage a conveyor to guide
the conveyor through the curve i a manner that 1s configured to generate friction

ctween the track and the conveyor, thereby causing the track {0 wear {(e.g., erode, gall, or
otherwise degrade). In some embodiments, as the track wears, the conveyor can shiit
laterally relative to the track such that a portion of at lcast some of the indicators 18
obscured from view by the conveyor, thereby providing a visual indication that the track
has cxperienced wear. In some embodiments, a conveyor sysiem includes the curved
track and the conveyor.

3011 Certam aspects of the disclosure are direcied toward embodimentis of a

wear-indicating conveyor track having an upper surface configured to mierface with a

A~

e

moveable conveyor. The upper surface can include lateral sides. One or more mndicators

b
n

can be disposed on or 1 at least the upper surface of the track. The one or more
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mdicators can be generally flush with the upper surface upon wutial use. The one or more
mdicators can be positioned on the track spaced lrom the lateral sides of the track 50 as to
be configured to be covered by a conveyor when a conveyor 1s placed on the track during
a first phase of use and 0 be uncovered or exposed dunng a second phase of use.

0121 certam aspects of the disclosure are directed toward embodiments of a
conveyor system including a irack having an upper surface and a lower surface. An
mdicator opening can be disposed along the upper surface of the track, and an mdicator

4

i

can be positioned m the opening. The system can also mchude a conveyor movable alon
the track. In certain aspects, the conveyor can be a cham or belt. The conveyor can be
configured to curve or bend, such as i the plane of travel of the conveyor.

KT certam aspects of the disclosure are directed toward embodiments of a
conveyor system inciuding one or more of the wear-indicating convevor iracks described
herem m combination with a moveable conveyor (e.g., a chain, belt, or otherwise}. Some
cmbodiments of the system can also mclude other sysiem components, such as sprockets,
idicr rollers, motors, bearmgs, supports, guide ratls, or otherwise.

{3814]  Anv of the cmbodiments described above, or described elsewhere
herein, can mchide one or more of the {ollowing features. The track can include an wner
rail and an outer rail, and the indicator opening can be disposed along the outer rail. In
some embodiments, an end of the wear mdicator can be positioned such that the end is
{tushh with the upper surface of the track. The conveyor can be positioned over the
mdhicator such that at least a portion the indicator 15 generally not visible, such as the

conveyor obscuring the portion of the indicator from view {e.g., by a person viewing the

e’

conveyor from above the conveyor). In certain embodiments, the mdicator can include

=
\$

UHMW polyethylene. In some embodiments, the mdicator can be substantially
cyhindrical. In certain embodiments, the indicator can be a color that contrasts with the
color of the track., For example, the mdicator can be red, orange, vellow, white, or
otherwise. In some mmplementalions, the track has a gray or plack color.

381 5] Any of the embodiments described above, or described clsewhere
herein, can mclude one or more of the following features. The convevor track can
mchide mudtple mdicator openings and multiple mdicators.  The number of mdicaior
openings can be equal to the number of mdicators. At least a subset of the mdicators can
be equally spaced apart. In certam aspects, the mdicators can be circumiecrentially spaced

apart. A degree of curvature between a first indicator and a second mdicator can be 30
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degrees or less. In certam aspects, multiple mdicators can mclude a st mdicator, a
second mdicator, and a thard indicator. The second mdicator can be posttioned closer to
the {irst indicator than the thord mdicator. In certam aspecis, at least a subset of the
mdicators can be radially spaced apart.

{30 16] Any of the embodiments described above, or described elsewhere
heremn, can mehude one or more of the following {eatures. The track can mclude an wnner
rail and an outer rail. Each of the one or more indicators can be disposed m an ndicator
openung along the outer rail. The mdicator opening can be disposed along the mner rail.
The track can be curved and the mdicators can be circumicrentially spaced apart along
the curve. A degree of curvature between a first indicator and a second indicator can be
fess than about: 59, 10%, 139, 20°, 30, 45°, 607, valuecs m between the aforementioned
values, and otherwise. The track can have one or more mdicators, such as a first
mdicator, a second mdicator, and a third indicator. The f{irst and second indicators can be
spaced apart by a first distance. The second and third mdicators can be spaced apart by a
second distance. The first distance can be less than or equal to the second distance.

(017 Certain aspecis of the disclosure are direcied toward embodiments of a
method of assembling a conveyor system. The method can include formung an mdicalor
opening 1 a track {¢.g., on an upper surface of the track). The method can also include
mserting an indicator inio the indicator openmg; removing a portion of the mdicator until
an cnd of the mdicator 1s {hush with an upper surface of the track. In somie embodimentis,
the method mcludes posiiioning a convevor over the track such that at least a portion of
the mdicator 1s not visible,

130181 {Certain aspects of this disclosure are directed toward embodiments of
a method of conveying mcluding moving a conveyor along a track. The track can include
an nner rail and an outer rail. Some embodiments of the method include shifting the
conveyor toward the mner rail,  In some embodiments, the method mclades revealing at
least a portion of an mdicator. The method can also inciude replacimg the track when the
at least a portion of the mdicator 1s visible {e.g., {rom a vantage point above the conveyor
and/or looking generally perpendicularly down on a iop surface of the conveyor). In
certamn embodiments, the method mchides obscuring at least a portion of an indicator.
The method can also mclude replacing the track when the at least a portion of the
mdicator 1s obscured from view (e.g., from a vantage poimt above the conveyor and/or

lookmg generally perpendicularly down on a top surface of the conveyvor).
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{619 Any of the embodiments of the methods described above, or described

clsewhere herein, can include one or more of the {ollowimng {eatures. Some emnbodiments
of the method can mmclude forming multiple mdicator openmgs 1 the track., In certam
aspects, the method can mchude mmsertmg muliiple indicators mito the multiple mdicator
operungs. The multiple mdicators can be equal to the multiplie mdicator openings.
Forming the multiple mdicator openings ¢an mclude forming the multiple mdicator
operungs curcumierentially spaced apart from ¢ach other.

{0201 Any of the features, structures, steps, or processes disclosed in this
specification can be meluded 1o any embodiment. Further, any feature, structure, or step
discussed above or disclosed eisewhere hercin can be replaced with or combined with any
other {eature, structure, or step discussed above disciosed herein. Any {eature, structure,
or step discussed above or disclosed elsewhere heremn can be omitted. No aspect of this
disclosure 1s essential or indispensabile.

BRIEF DESCRIPTION OF THE DRAWINGS

302 Various embodiments are depicied 1n the accompanying drawings for
ilustrative purposes, and should 1 no way be interpreted as hmiting the scope of the
cmibodiments, Furthermore, various icatures of different disclosed embodiments can be

combined to form additional embodiments, which are part of this disclosure.

022 Figure | illustrates an embodiment of a cham conveyor system.
G235 Figure 2 llustrates an embodiment of a conveyor module.
33241 Figure 3 illustrates an embodiment of a track mcluding one or more

wear or raovement indicators.

(3325 Figure 4 ilustrates an exploded view of the frack and the mndicators of

L N

H(3326] Figure 5 illustrates an embodmient of an indicator.,
{27 ] Figure 6 illustrates a top view of a conveyor system with indicators

postioned in an outer rail region, the system shown in a first stale of wear.

{28 Figure 7 illustrates a top view of the conveyor systemn of Figuwre 6 ina
second state of wear.

[ 297 Figure 8 illustrates a top view of another conveyor system with
mdicators positioned in an mner rad region, the system shown m a first state of wear.

O30 Figure 9 ithustrates a top view of the conveyor system of Figuire 8 m a

second state of wear.
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LAY Figure 18 ilustrates a top view of another conveyor system with

mdicators positioned m an outer rau region, the sysiem shown n a first state of wear.

FU32 Figure 11 tllustrates a top view of the conveyor system of Figure 10
a sgcond state of wear.

DETAILED DESCRIPTION

FBO33] The convevor systems described below dlustrate various exampies that
may be empioyed to achieve one or more desired mprovements, These examples are
only illustrative and not mtended in any way to restrict the gencral disclosure presented
and the various aspects and {eatures of the disclosure. Certain aspects, advaniages, and
{catures of the mveniions have been described herem. 1t 18 not necessary that any or all
suchh aspects, advantages, and features are achicved m accordance with any particular
cmbodiment. Indeed, not all embodiments achieve the advaniages described hercin, but
may achicve difierent advantages mnstead. Any structure, feature, or siep m one examplo
1s contemplated to be used in place of or m addition to any structure, feature, or step of
any other examplec., No features, structure, or step disclosed herein is cssential or
mdispensable.

3834 Conveyor systems generally mclude a track and a conveyor movable
along {¢.g., relative to} the track., Over time, the track and/or conveyor may begin 1o
wear, or otherwise degrade, such as due 1o the [niction between the track and the
conveyor. This can eventually requure removal, adjastment, replacement, or other service
of the track. A track is generally not replaced until the track has sustained a certamn level
of wear. However, if the track 1s not replaced 1n a timely manner, excessive deterioration
of the track may damage other components of the conveyor system or products carried by
the conveyor sysiem, and/or lead to performance anomalics or break-downs.  For
example, deterioration of the track can cause the convevor to jerk, vibrate, derail or shaft
off the track, or otherwise perform sub-optimally. This can result in reduced operating
performance {e.g., operating speed) or even a shut down or jam of the conveyor system.
Repaming the conveyor system can fead to unplanned and unproductive down time.

33351 in some embodiments, wear or other degradation of the track and/or
conveyor can affect the special relationship between the track and the conveyor. For
example, wear on the track can allow the conveyor to shift laterally relative to an
mtended or unworn traveling path. In certain variants, wear on the track can result m the

conveyor shifting laterally relative to the track, such as travehng on a path that 1s closer to

e §

o {
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an mside or outside edge of the track i a curve than would be the path of travel when the
track 18 not wom. In some embodunents, the spatial relationship between the track and
convevor can be mfluenced by adjustments m the conveymg sysiem and/or by the
presence or absence of other components in the conveyor system.  These adjustments
and/or the configuration of the conveying system can cause the convevor to shift laterally
on the track, away [rom an nlended or ideal travelling position, regardiess of whether or
not the frack has been overly wormn.

{3036} in some cmbodiments, the conveyor system inchides one or more wear
mdicators configured to assist in demonstrating wear in the conveyor system.  Certan
cmbodiments bave wear mdicators that are configured to mdicate lateral shift {or other
signs of wear or movement) of the conveyor relative to the frack., Some vanants even
have wear indicators that are configured to mdicate an approximate amount or degree of
wear or movement. In some cmbodiments, the lateral shift can be perceivable by a user
cven when the conveyor is running or when the convevor i1s on the frack, without
requiring any measuring tools or other devices to obiain a generally accurate reading. The
wear ndicators described herem can be used with any type of conveyor system,
mcluding, but not bouted to, table top conveyors, belt conveyors {¢.g., mat belt
CONVEyOors), elevator conveyors, air convevors, chamn conveyors, and fiexible belt
conveyors. The wear mdicators can also be used with various track configurations, such
as straight track porfions or curved track portions.

037 In some embodiments, at least one or a plurality of wear mdicators can
be used with a chain convevor system with a curved track, such as 1s thustrated by Figure
1. Curved track portions can be especially prone to deterioration along the mner curve of
the curved track portion.  As the mner curve deteriorates, the convevor shifis inward
toward the wom portion of the track. The displacement of the conveyor can create a
substantial drag on the conveyor driving mechanism (€.g., one or more sprockets and

motors), damage the conveyor, and/or eventually cause the entire system {o shut down.

*-'J

in some cmboduments, an mdicator or a sertes of mdicators can be used in different
positions on a track and/or with many different tvpes of conveyors. For example, in some
cmbodiments, one or more indicators can be posttioned on a generally vertically ornented
wall or other generally vertically oriented feature of a track to help determine whether, or
to what degree, a conveyor has shifted m a generally vertical orientation, such as when a

track on which a conveyor is running wears out by thinning down over time. In some
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cmbodiments, a suitably configured mdicator can be provided on a conveyor mstead of,
or 1 addition to, an mdicator on a track. For exarople, in situations where at least a
portion of the conveyor 1s gencrally or smbially obscured during use by an overlapping
portion of the frack or some other structure, an mdicator on the conveyor can emerge
from the obscured regmon and become viewable for visual mspection upon shalting of the
conveyor and/or wear of the track.

3O3R Figure 1 illustrates a chain conveyor system 2, including a cham 14

c.g., a modular or non-modular chain or belt) that 1s moveable along a frack 4. In

various embodiments, cham 14 can be configured o curve, bend, or flex so as {o move
along a curved portion of the track 4. In some embodiments, the chain 14 comprises a
plurality of interconnected tabs 16. As shown in Figure 2, each tab 16 includes an upper
portion 32 and a lower portion 34, Each tab 16 can include a male connector portion 24
and a female connector portion 30, The {emale connector portion 30 of the fab 16
cceives the male connector portion 20 of an adjacent tab, and the female connector
portion 30 1s sccured to the adjacent male connector portion 20 by a pin 18, The cham
conveyor of Figure 1 18 mercly an examplie of one particular type of conveyor; any other
type of conveyor can be used.

3339 Figure 3 idlustrates a curved portion of the track 4. The track 4
imcludes an upper generally horizontal surface 24 and a lower gencrally horizontal surface
25. The track 4 also includes an outer rail 6 and an inner rail 8. The outer rail 6 and the
mner rail & define at least a portion of a guide 10, As shown in Figure 1, the lower
portion 34 of gach tab 16 moves along the guide 10 of the track 4, while the upper portion
32 of each tab 16 moves along the upper surface 24 of the track 4.

30401 The convevor system 2 can mchuade one or more mdicators 22, such as
wear and/or shift mdicators as shown, 1 a generally horizontal portion of each track
segment. For example, the conveyor system 2 can imclude at least two indicators, or at
least six mdicators, or at least eight mdicators, per section of track. The mdicators 22 are
positioned along the upper surtace 24 of the track 4. The indicators 22 can Be positioned
{¢c.g., ernbedded) mn the track 4. For example, each mdicator 22 can be positioned 10 an
mdicator opening 26, As shown by Figure 4, the track 4 can include one or more
mdicator openings 26 {or each mdicator 22, Each indicator opening 26 may traverse the
track 4 from the upper surface 24 to the lower surface 24, or each mdicator opening 26

may only traverse a partial thickness of the track 4.

.
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3041 ] fo some cmbodunents, one or more mndicators can be constructed i or

apphied to the frack, or other surface, in a manner other than bemng posiioned m an
mdicator opening. For example, one or more mdicators may comprise pamted or other
coated regions. The pamied or other coated regions can be located on a surface of the
track 4, such as on an upper surface of the track 4. In certam variants, the paint or other
coating can be worn away (o help indicate sinft or other movement . a conveyor,  In
some unplementations, the pamt or other coating 18 located 1 one or more mdented
regions {e.g., recesses, channels, or the hike) to inhibit or prevent the conveyor from
wearing away the paint or other coating. Insome embodiments, the one or more
mdicators can comprise ong or more continuous or non-continuous stripes. The one or
maore stripes can be painted on and/or mdented into the track 4. In some emboduments,
the one or more strpes extend along the track at a gencrally constant distance from a
{ateral side of the track. In some mmpicmentations, the one or more stripes extend along
the track at a non-constant distance from a lateral side of the track.

{3042 ] As shown in Figure 3, in some embodiments, the indicators 22 can be
spaced from each other at generally regular intervals along the direction of fravel at a
oenerally constant distance from a lateral side of the track (e.g., from the ouler lateral side

of the track}. In particular, on a curved section of the track, the mdicators 22 can be

o

circumicrentially spaced along the outer rald 6 of the irack 4, but 10 some scenarios, it

war

may be desirable to position the indicators 22 along the mner raii & The ndicaiors 22
may be positioned along the outer rail 6 across from the areas of the inner rad 8 that are
hikely to experience the most wear.

30431 in some embodiments, the shape or pattern of mdicators can help o
demonstrate an amount of wear or shift. For example, a generally triangular or generally
wedge-shaped mdicator, or any other shape that becomes wider or longer as more of it 18
exposed, ¢an help a user to esltimmate how much wear and/or shll has occurred.
Additional examples of indicators that can provide mformation about the exient of wear
and/or shift mclude a sertes of ¢closely-spaced bars, symbols {¢.g., nambers and/or letters),
or other mndicia. The indicia can be positioned generally transversely to the direction of
travel so that wear or shifl of the conveyor exposes mcreasing amounts of the mdicia,
such as mcereasingly longer bars or additional symbeols {¢.g., increasing mumbers), which

can reveal the extent of wear or shitt,
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({30447 fn addition, or in the alternative, a plurality of colors can be provided
to mdicate a degree of wear and/or shufl. The indicators may be nuidti-colored to mdicate
the level of wear. For example, a first indicator or a {ivst portion of an mdicator that 1s
nearer to the outside of the mitial, unworn, or unshified position can be provided 1o a first
color {e.g., green or yellow), and at least a second mdicator or a second portion of an
mdicator that 1s spaced away n the direction of lateral shuft from the first mdicator or st
portion of an indicator can be provided m a second color {c.g., yellow orred). For
cxample, 1f a {irst color 1s visible, then 1t may ndicate that the conveyor systen may soon

ced mamitenance. I a second color 15 visible, then it may mdicate that the convevor
system needs more mmumediaie maintenance or attention. A sernies of {irst mdicators or
{first portions of indicators can be provided at about the same first distance from an edge
of the track, and a series of second indicators or second portions of an mdicator can be
provided at about the same second distance from an edge of the frack, with the second
distance being further m the divection of movement or wear than the first distance

3045 At least some of the indicators 22 may be equally spaced apart around
the circumierence of at least a segment of the track., In some scenarios, all of the
mdicators 22 are equally spaced apart around the circumierence of the track. In other
scenarios, as shown in Figure 3, a first subset of idicators 22 are equally spaced apart
and posttioned closer to a first end of the track 4, and a second subset of mdicators 22 are
cqually spaced apart and positioned closer {0 a second end of the track 4.

30461 The ndicators 22 may be posttioned such that the degree of curvature
between two mdicators 1s about 34 degrees or less. In some scenanos, the degree of

curvature between two indicators 1s about 15 degrees or less. In other scenarios, the
degree of curvature between two mndicators 1s about 7.3 degrees.

3047 ] in some embodiments, each mdicator 22 mcludes a body portion 36.
The body portion 36 of the mdicator 22 can take on any shape, for example, the body
portion 22 can be generally cyvhndnical, generally spherical, or generally reclangular.
Figure 5 ilustrates a mdicator 22 having a cyhndrical body portion 36, The mdicator
also has a first end 28 and a second end 29. One or both ends of the mdicator 22 may
imclude a tapered portion such that the diameter of the irst end 28 or the second end 29 1
smaller than the diameter of the body portion 36 of the mdicator 22, The mdicator 22 can

have a longitudmal fength L and an outside diameter D, o some embodiments, the length

.
I-J‘.
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L. 1s greater than or equal to the diameter . In some embodiments, the length L s less
than or egual to the diameter .

048] In some embodiments, one or more mdicators 22 may Ccomprise a same
material as the material from wihach the track 4 15 constructed. For example, the indicator
may comprise an ulfra-high molecular weight ("UHMW?™) material, such as UHMW
polvethyiene. This can help the mdicators 22 10 wear at about the same rate as the track
4, 1If the indicators 22 wear at a different rate than the track 4, then the indicators 22 may
form protrusions m the track 4 and cause the chain 14 to move irregudariy.

{3049} {ne or more of the mdicators 22 may also be colored differently from
one or more of the tracks {or betier visibility by creating a contrast between the color of
the mdicator 22 and the color of the track. For example, the indicators 22 may be red or
yeliow. 1t the mdicator 22 1s colored different from the track, then the indicator may be

formed from a material that will not absorb the color of other conveyor system

COMPOonents.
OS] To meorporate one or more ndicators 22 into the conveyor system 2,

onc or more indicator openings 26 can be formed m the track 4. The indicators 22 can
then be positioned 1o the mdicator openings 26. A portion of the indicators 22 can be
removed or the indicator can be appropriately posiiioned so that an cnd of the cach
mdicator 22 1s generally {lush with the upper surface 24 of the track 4. The conveyor
{c.g., chain 14} 1s then posiioned over the track 4 1o cover al least a portion of the
mdhicators 22,

33511 The mdicator openings 26 may be formed begimmng {rom the upper
surlace 24 of the track 4, such as by drilling or molding the track 4 with such openings.
The opemings may traverse the track 4 without peneirating the lower surface 25 of the
track 4. However, m some designs it may be desirable {or the indicator openings 26 to
traverse the entire track 4 and penetrate the lower surface 25 of the track 4. The mdicator
openings 26 may also be formed beginning from the lower surface 25 of the track 4 to the
upper surface 24 of the track 4.

OS] Figures 6 and 7 itlustrate a curved track 4 with mdicators 22 positioned
along the outer vail 6 of the track 4. The mdicators 22 are spaced appropniately from the
outer edge of the track 4 such that, belore the track experniences appreciable or any wear,
al least a portion of each ndicator 22 1s generally not visible (e.g., 18 substantially

obscured by the chain) as the chamm 14 moves along the track 4. As shown n Figure 6,

i~
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the cham 14 may fully cover cach mdicator 22, such that the mdicators 22 are not visible

eyond the outer edge of the chamn 14, However, i1 some embodiments, as illustrated, the
one or more mdicators 22 are unobstructed and/or unobscured during use at an nihal
unworn and/or unshifted position m a generally fhush or generally even orientation with
an upper surface of the track that contacts the conveyor., For example, in some
cmbodiments, a porfion of a fop surface or layer of the track does not mihally cover,
obscure, or lay over or above the one or more mdicators 22.

{053 As a portion of the track (e.g., the inner rail 8 of the track 4} begins o
wear out, the cham 14 shifts to reveal the indicators 272 along a newly exposed portion of
the track {e.g., the outer rail 6). In some embodiments, as 1llustrated, the mndicators 272 are
positioned a distance from the outer edge that 1s greater than the distance from a lateral
cdge of the track and an mner edge of the track. The mdicators 22 can be spaced
appropriately from the outer edge of the track such that at least a portion of the mdicator
22 18 vistble when the track s sufficiently worn 1o warrant replacement. The mdicators
22 may be configured o signal replacement when any porfion of the indicator 22 18
visibie or only when the entire indicator 22 is visible,

3354 ] Figure 7 illusiraies the worn conveyor system 2 with the mdicators 22
cenerally visible beyond the outer edge of the cham 14, As used hercin, the term
“gencrally visible” denotes the charactensiic of an observer being able to have a
substanitally constant line of sight to an observed component of the conveyor system 2
during normal operation of the conveyor system 2. For exampie, as shown in Figure 7,
when the cham 14 travels relative 1o the frack 4 {(as s typical during normal operation of
the conveyor systent 2), an observer would be able to have a substantially constant lme of
/

!

sight to the mdicators 22. This is becar

*-J

s¢, in the non-himitmg embodiment of Figure

2

mdicators 22 are positioned laterally outward of the links of the chain 14, As such, the
hnks of the chamn 14 do not obscure {€.g., pass over) a portion of the indicators 22 or
otherwise nterfere with a substantially constant line of sight between the portion of the
mdicators 22 and the observer of the conveyor system 2. Thus, the indicators 22 are
oenerally visible.

BOS5] In contrast, in Figure 6, although the mdicators 22 may be viewable
through gaps between adjacent hinks 1 the cham 14 (even when track 4 18 1n a generally
unworn state}, the mdicators 22 are not generally visible. During typically operation of

the conveyor system 2 {¢.g., at a typical operating speed of the cham 14 relative (o the

'-J'.
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track 4), the hnks of the chamn 14 pass over and obscure the mdicators 22, thereby
substantially or completely mterrupling the bine of shght from the mdicators 22 {0 an
ODSEIVET.

{30356] As discussed above, when the tfrack 4 18 sufficiently worn, the
mdicators 22 are generally visible. Thus can signal the user to replace, adjust, or
otherwise secrvice the frack 4. In several embodiments, the indicators 22 can be generally
visibie even when the conveyor 18 running, which nunimizes the need to shut down the
system 2 1o perform inspections.  The mndicators 227 cnable the user to schedule
mamienance of the conveyor system 2 prior 1o unexpected shuf downs or jams.

UURYE Figures 8 and 9 illustrate a curved track 4 with indicators 22 positioned
along the mner rail 8 of the track 4. The structures and features of these tvpes of
cmbodiments can be the same as or substantially the same as those described 1 other
cmbodiments, but one or more of the following structures and features can be used
mstead of or i addition o the structures and featurcs of other embodiments. The
mdicators 22 can be spaced appropriately {from the mner edge of the track 4 such that,
beiore the track experiences any wear, or an accepiable amount of wear up to a threshold
poind, at least a portion of cach mdicator 22 18 visible as the chain 14 moves {orward in
the conveying direction along the track 4. For example, the distance between the lateral

%

cdge of a conveyor module and an mner surface of the track segment can be greater than

*-J

the distance from one or more ndicators 22 and an inner surface of the frack, As shown
i Figure 8, the indicators 22 are visible beyond the mner edge of the cham 14, Thus, m
some embodiments, a visual indication can be provided by ong or more mdicators 22 on
cach track segment by pormitting the indicators 22 to be seen or not sgen m order 1o
imdicate whether the track has shified and become unacceptably worn.

3058 As the mner rail € begins o wear, the chain 14 will shift to obscure
{c.g., partially or completely cover) the indicators 22, The indicators 22 are spaced
appropriately from the inner edge of the track such that at least a portion of the mdicator
22 1s not vistble when the track 4 1s sulficiently worn to warrant replacement. The
mdhicators 22 may be configured 1o provide a visual signal that the track 4 18 due for or
otherwise m need of replacement, adjustment, or other service. In some embodiments,
when any portion of the indicator 22 18 not visible, then that can indicate that the track 4

has become worn. In certain implementations, when the cham 14 has obscured the entire
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mdicator 22, then that can indicate that the track 4 has become worn. Figure 9 sHustrates
the wom conveyor system 2 with the mdicators 22 covered by the cham 14,

3059 In some mplementations, one or more of the mdicalors 22 18
configured to engage the chamm 14 as the track 4 wears. For example, one or more of the
mdicators 22 can be configured such that the mmdicator 22 contacis the chamn 14 when a
certain amwount of wear has occurred. o some embodiments, the mdicator 22 can be
configured o produce a signal when the cngagement occurs. For example, when the
cham 14 engages the mdicator 22 an audible noise {¢.g., a squeak or buzz) can be
generated by the movement of the chain 14 relative to the indicator 22, This can provide
an alert to maintenance or other personnel that the track 4 has become worn, even if the
mainicnance or other personnel have not visually mspected the mdicator 22, in certam
cmboduments, the audibie signal 15 1 addition to, or in place of, the visual signal
previousty discussed.

LY Figures 10 and 11 illusiraic another configuration of the conveyor
track 4 including one or more indicators 22. The one or more mdicators 22 can meiude at
least a first subset of indicalors 22a and a second subset of indicators 22b. The first
subset of indicators 2Za and the second subset of mdicators 22b can include a same
number of indicators 22 or a dificrent number of indicators 22, Each of the first and
second subscts of mdicators 22a, 22b can mchude one or more indicators 22, such as ong
mdicator, two indicators, three mdicators, four indicators, or more imndicators, In some
scenarios, it may be desirable for cach of the first and second subset of dicators 22a,

22b to mclude at lcast two mddicators 22, such that the indicators 22 are more casily
vistble. If the first and sccond subset of indicators 22a, 22b each mchide muliipic
mdicators 22, the mdicators 22 within each subset can be evenly spaced apart from cach
other, unevenly spaced apart from each other, or a combination of evenly an unevenly
spaced {¢.g., 1 an embodiment with three or more indicators 22).

3061 ] As shown i Figure 11, the first and second subseis of mdicators 22a,
220 can each mciude two mdicators 22, The distance between cach of the indicators 22
i the fist or second subsets 22a, 22b can be less than the distance between the first
subset of mdicators 22a and the second subset of mdicators 22b. For example, each of
the first and second subsets 22a, 22b can mchide a first indicator and a second ndicator.
The {irst indicator and the second indicator of the {irst subset of mdicators 22a can be

spaced apart by a first distance. The second mdicator of the {irst sabset of mdicators

.
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can be spaced apart {rom the first mdicator of the second subset of mdicators 22b by a
second distance. The first distance can be less than the second distance.

30621 fo some vanants, the one or more mdicators 22 can mctude at least a
{irst mdicator, a second mdicator, and a third mdicator. The first indicator can be spaced
apart from the second mdicator by a first distance, and the second mndicator can be spaced
apart from the third mdicator by a second distance that 15 greater than the first distance.

{3G63] fn some embodiments, the indicators 22 within each subset of
mdicators 22a, 22b can be spaced apart as a function of the radius of curvature of the
track 4. For examplie, the subset of mdicators 22a, 22b mayv be postioned such that the
degree of curvature between the subsets (e.g., between subset 22a and subset 22b) 15 at
feast about 5% and/or iess than or equal to about BU°, such as about 15°. In some varanis,

..
> Rk
n

the mdicators 22 within each subset 22a, 22b may be positioned such that the degree of

urvature between each of the indicators 22 1s at least about 0.1 and/or less than or equal

LA
e

to about 30°, such as about

30641 In some mplementations, at feast one of the subsets of indicators 22a,
22b can mchude two or more radially displaced indicators (e.g., relative to cach other).

For example, the first subset of indicators can mnclude a {irst indicator and a second
mdicator. The first indicator can be positioned closer to the radially outer edge of the
track than the second indicator. Radially spaced apart indicators can provide mulliple
mdications of the amount of wear. For exampie, if only the first mdicator s visible, then
that can mdicate a {irst level of wear and/or a first warnimg {e.g., that the track should be
replaced soon). If the first and second mdicators are both vistble, then that can indicate a
second level of wear and/or a second warning {e.g., that the track should be replaced
mmediately). In some embodiments, the first and second ndicators have different
colors, symbols, or other indicia o mdicate the level of wear and/or warning., For
example, the first mdicator can be vellow and the second indicator can be red.

[G65] In some mstances, 1t may be desirable to mclude both laterally spaced
apart mdicators and circurnlerentially spaced apart mdicators (as shown m Figure 11 or
otherwise described herein. )

n

can,” “could,” “mmght)” or “may,”

e

3066 Conditional language, such as
unless specifically stated otherwise, or otherwise understood within the context as used, 18
generally mtended to convey that certain embodiments mclude, while other emboduments

do not mclude, certamn {eatures, elements, and/or steps. Thus, such conditional language

.
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1s not generally otended to wmply that features, elements, and/or steps are n any way
cquired for one or more embodiments or that one or more embodiments necessarily
mclude logic for deciding, with or without user mpul or prompting, whether these
features, elemenis, and/or sieps are mcluded or are to be performed m any particular
cmbodiment.

{3067 f.anguage of degree used hercin, such as the terms “approximately)
“about,” “generally,” and “substantially” as used hercin represent a value, amount, or
characteristic close to the stated value, amount, or characteristic that still performs a
desired function or achicves a deswred result. For exampie, the terms “approximately,’
“about,” “generally,” and “substantially” may refer to an amount that 1s within less than
109 of, within less than 5% of, within less than 1% of, within less than 8.1% of, and
within less than 0.019% of the stated amount. As another cxample, i certam
cmboduments, the terms “gencrally paraliel” and “substanfiaily parallel” refer to a value,
amount, or characteristic that departs from exactly paralliel by less than or egual 10 135
degrees, 10 degrees, 3 degrees, 3 degrees, 1 degree, 0.1 degree, or otherwise,

{3068 Some embodimients have been described i connection with the
accompanying drawings, However, it shouid be understood that the figures are not drawn
to scale. Distances, angles, eic. are merely tlustrative and do not necessarily bear an
cxact relationship to actual dimensions and layout of the devices itlustrated. Components
can be added, oved, and/or rearranged. Further, the disclosure hercin of any
particular {eature, aspect, method, property, characteristic, quality, aitribute, element, or

the like in connection with various embodimenis ¢can be used in all other embodiments set

forth herem. Additionally, i will be recognized that any methods described herein may
be practiced using any device suitable for performung the recited steps.

3069 Although the wear or shiit indicators have been disclosed in the
conlext of certam embodiments and examples, 1t will be understood by those skilled m
the art thal the wear or shifl mdicators extend beyond the specifically disclosed
cmbodiments to other alternative cmbodiments and/or uses of the embodiments and
certain modiiications and eguivalents thereofl, For example, some embodiments can be
contigured to be used with other types of conveyor systems or configurations. It should
be understood that varous features and aspects of the disclosed embodimments can be
combined with or substituted {for ong another. Accordingly, it 1s intended that the scope

of the disclosare herem-disclosed should not be himited by the particular disclosed
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cmbodiments described above, but should be determined only by a fair readimg of the

o

clairns that follow.
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THE FOLLOWING IS CLAIMED:

1. A wear-mdicating conveyor track comprising:

4 track compnismg an upper surface conligured 1o mnterface with a
moveable convevor, the upper surface cornprising lateral sides; and

ong or more mdicators disposed on or m at least the upper surface of the
track, the one or more ndicators being generally flush with the upper surface
when the frack 1s m a first phase of wear;

wherein the one or more mdicators are configured to be substantially
obscured from view by a convevor placed on the track when the convevor 18
moving relative to the track and the track 1s 1 the frst phase of wear, and

wherein the one or more ndicators are configured to be gencrally visible
when the conveyor 18 moving relative to the track and the frack 1s m a second
phase of wear;

whereby the one or more mdicators bemng generally visible mdicates that
the track 18 m need of repair or replacement.

2. The combmation of the wear-indicating convevor track of Claim 1 and the
CONVEYOT,

3. The convevor frack of any of the preceding claims, wherem the track includes
an mner ratl and an outer rail, and wherein each of the one or more mdicators 1s disposed
m an mdicator opening along the outer ral.

4. The conveyor track of any of the precedmg claims, wherem the track mcludes

g the

i

an nner rayd and an outer rail, and wherein the mdicator opening s disposed alon
mner rail,
5. The convevor track of any of the precedng claims, wherein the track s curved
and the indicators are circumicrentially spaced apart along the curve.
6. The conveyor track of Claim 3, wheremn a degree of curvature between a first
mdicator and a second mdicator 15 30 degrees or iess.
7. The conveyor track of any of the preceding claims,
wherein the one or mwore indicators comprises a first mdicator, a second
madicator, and a third mdicator, and
wherein the first and second ndicators are spaced apart by a first distance,
the second and third indicators are spaced apart by a second distance, the first

distance being less than the second distance.
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8. A wear-indicaling conveyor system comprising:

4 curved track;

4 plurality of wear mdicators embedded m the track, the wear mndicators
generally visible on an upper surlace of the track when the track 18 mn a generally
unworn state:

wherein the track 15 configured o engage a conveyor to gude the
convevor through the curve i a manner that s configured to generate [riction
between the track and the conveyor, thereby causmg the track to wear;

wherein, as the track wears, the conveyor shifts laterally relative 1o the
track such that a portion of at least some of the mdicators is obscured rom view
by the convevor, thereby providing a visual ndication that the track has
experienced wear.

9. The conveyor systemn of Claim 8, further comprising the conveyor.,
1. A conveyor sysiem comprising:

4 curved track including an upper surface and a lower surlace;

an ndicator openmg disposed along the upper surface of the track;

4 conveyor movabie along the track; and

an mdicator posihionable i the openmg, such that an end of the mdicator
is generally flush with the upper surface ol the track when the track 18 m a
substantially unworn state.

11, The conveyor systermn of Claim 10, wherem:

the one or more ndicators are configured to be gencrally visible by a
conveyor placed on the track when the conveyor 15 moving relative to the frack
and the frack 18 in the substantially unworn state, and

the one or more indicators are configured to be substantially obscured by
the convevor when the conveyor 1s moving relative 1o the frack and the track 15
a second phase of wear, the second phase of wear being when the track 1s 1 need
of repair or replacement.

12. The conveyor system or track of any of the preceding claums, wherein the
CONvVEyYor 18 a cham,

13, The conveyor system or track of any of the preceding claums, wherein the
conveyor 18 posifionable over the indicator such that at least a portion the mndicator 18

obscured from view.

20-



CA 028888958 2015-04-20

WO 2014/066556 PCT/US2013/066463

(" N

14, The convevor system or track of any of the preceding clawns, further
comprising a plurality of mdicator openmmgs and a plurahity of mdicators, wherem the
plurality of mdicator opermings 1s equal to the plurahity indicators.

15, The convevor system or track of Claim 14, wherein at least a subsetl of the
plurality of mdicators are egually spaced apart.

16. The conveyor systern or track of Claim 14,

wherein the plurabity of mdicators comprises a st mdicator, a second
indicator, and a third sudicator, and

wherein the first and second ndicators are spaced apart by a first distance,
the second and thud mdicators are spaced apart by a second distance, the first
distance bemng less than the second distance.

17. The conveyor system or track of any of the precedimg claims, wheremn the
mdicators are circumierentially spaced apart,

18. The convevor system or track of Clamm 17, wherem a degree of curvature
between a fivst mdicator and a second mdicator 1s 30 degrees or less.

19, A method of conveving comprising:

moving a4 conveyor along a curved track, the curved track mcluding a
radially oner rail and a radially outer vail;

atlowing the convevor to shaft relative to the mner rail and the outer rail;
and

reveating at least a portion of an mdicator, the mdicator being embedded
within the curved track and being a different color than the track.

203, The method of Claun 19, further comprising replacing the track when the at
lcast a portion of the indicator 1s visible,

21, The method of Claim 20, whercin an end of the mdicator 18 gencrally flush

o~

with an upper surface of the curved track.
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