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REMOVABLE BEARING COVER

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims the benefit of and priority from U.S. Provisional
Patent Application Ser. No. 61/576,226, filed December 15, 2011, the entire disclosure of which

is hereby incorporated by reference herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates generally to a bearing cover for removable
attachment to a bearing assembly, wherein the bearing assembly rotatably supports a shaft. More
particularly, the present invention relates to a bearing cover including magnets configured to
removably retain the bearing cover relative to the bearing assembly such that the shaft is at least
in part received within the bearing cover and the bearing assembly is at least in part covered by
the bearing cover.

[0004] 2. Discussion of the Prior Art

[0005] Those of ordinary skill in the art will appreciate that bearing assemblies used to
support shafts present numerous problems. For example, it important to prevent ingress of dirt
or particles into the bearing assembly. A rotating shaft section typically projects outwardly from
the bearing assembly, and it is important to reduce the risk of clothing or other appendages
getting caught in or otherwise damaged by the rotating shaft. Yet further, bearing assemblies are
often lubricated, and it is highly desirable to prevent leakage of lubricants from the bearing
assembly into the surrounding environment.

[0006] These problems become magnified in tight quarters and/or in “clean”
environments, such as with food processing equipment. However, it is also important to keep
in mind that these bearing assemblies must be replaced or maintained, and it is therefore

desirable for the assembly to be readily accessible.

SUMMARY
[0007] According to one aspect of the present invention, a bearing cover is provided for

attachment relative to a bearing assembly, wherein the bearing assembly rotatably supports a
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shaft that projects outwardly from the bearing assembly. The bearing cover includes a flange,
an outer wall spaced outwardly from the flange, an at least substantially continuous side wall
extending between and interconnecting the outer wall and the flange, and a magnet associated
with the flange. The side wall and the outer wall at least in part cooperatively define an interior
space. The magnet is configured to removably retain the bearing cover relative to the bearing
assembly such that the bearing assembly is at least in part covered by the bearing cover.
[0008] According to another aspect of the present invention, a mechanism is provided.
The mechanism includes a shaft, a bearing assembly rotatably supporting the shaft, and a bearing
cover removably attached relative to the bearing assembly. The shaft projects outwardly from
the bearing assembly. The bearing cover includes a flange, an outer wall spaced outwardly from
the flange, an at least substantially continuous side wall extending between and interconnecting
the outer wall and the flange, and a magnet associated with the flange. The side wall and the
outer wall at least in part cooperatively define an interior space. The magnet removably retains
the bearing cover relative to the bearing assembly such that the bearing assembly is at least in
part covered by the bearing cover.

[0009] This summary is provided to introduce a selection of concepts in a simplified
form. These concepts are further described below in the detailed description of the preferred
embodiments. This summary is not intended to identify key features or essential features of the
claimed subject matter, nor is it intended to be used to limit the scope of the claimed subject
matter.

[0010] Various other aspects and advantages of the present invention will be apparent
from the following detailed description of the preferred embodiments and the accompanying

drawing figures.

BRIEF DESCRIPTION OF THE DRAWING FIGURES

[0011] Preferred embodiments of the present invention are described in detail below with
reference to the attached drawing figures, wherein:

[0012] FIG. 1 is a fragmentary perspective view of a conveyor system including bearing
covers constructed in accordance with the principles of a first embodiment of the present
invention;

[0013] FIG. 2 is an enlarged fragmentary side view of a portion of the conveyor system

of FIG. 1, particularly illustrating the outer side of a bearing cover attached to a bearing
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assembly;

[0014] FIG. 3 is a cross-sectional side view of a bearing assembly, a bearing cover, and
a shaft of the conveyor system of FIGS. 1 and 2; and

[0015] FIG. 4 is an expanded fragmentary perspective view of a conveyor system
including a bearing assembly, a bearing cover, and a shaft constructed in accordance with a
second embodiment of the present invention.

[0016] The drawing figures do not limit the present invention to the specific
embodiments disclosed and described herein. The drawings are not necessarily to scale,
emphasis instead being placed upon clearly illustrating the principles of the preferred

embodiments.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0017] The present invention is susceptible of embodiment in many different forms.
While the drawings illustrate, and the specification describes, certain preferred embodiments of
the invention, it is to be understood that such disclosure is by way of example only. There is no
intent to limit the principles of the present invention to the particular disclosed embodiments.
[0018] With initial reference to FIG. 1, a conveyor system 10 is illustrated. Preferably,
the conveyor system 10 is for use in a food handling environment. For instance, in a preferred
embodiment, the conveyor system transports food products through a food processing facility.
[0019] The conveyor system 10 preferably includes a belt 12 carried on a plurality of
rollers 14 extending between frame walls 16. Each roller 14 is preferably supported on a pair of
stub shafts 18 having respective ends 20 and endmost margins 22. Each stub shaft 18 preferably
extends outwardly through a respective one of the frame walls 16. The shafts 18 are preferably
rotatably supported by respective bearing assemblies 24 mounted on the respective frame walls
16, such that each roller 14 is supported by a pair of bearing assemblies 24. Each bearing
assembly 24 is preferably at least in part covered by a bearing cover 26.

[0020] In an alternative embodiment, each roller is supported on a single shaft extending
through the roller and past its ends. The single shaft is preferably rotatably supported by a pair
of bearing assemblies mounted on respective ones of the frame walls, such that each roller is
supported by a pair of bearing assemblies. Each bearing assembly is preferably at least in part
covered by a bearing cover.

[0021] Each bearing assembly 24 preferably includes a stationary housing 28 and a shaft
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component 30 fixed to the shaft 18 for rotational movement therewith. The bearing assembly
24 preferably further includes an insert (not shown) that rotatably supports the shaft component
30 and, in turn, the shaft 18. Preferably, the insert includes ball bearings. However, it is within
the scope of the present invention for any type of bearing assembly and, in turn, any type of insert
(e.g., a journal sleeve) to be used. Furthermore, it is permissible for more than one type of
bearing assembly to be used throughout the conveyor system 10.

[0022] As best shown in FIG. 1, each housing 28 preferably includes a body 32 and a
plurality of protrusions 34 extending from the body 32. Preferably, two of the protrusions 34 are
provided and are spaced 180 degrees from each other. It is permissible, however, for any number
of protrusions to be provided, with both even and uneven spacing between the protrusions being
acceptable.

[0023] Each of the protrusions 34 preferably defines a fastener-receiving opening (not
shown), although it is permissible for such openings to not be provided.

[0024] Preferably, the body 32 is circularly annular (i.e., having an outer margin defining
a circle and an inner margin defining a circle), although other shapes are permissible. The body
might have inner and outer margins each defining a square, a rectangle, or some other polygon,
for instance; or each of the inner and outer margins might define a different shape.

[0025] Furthermore, the housing might be configured in an entirely different manner in
keeping with the type of bearing best suited for the particular application. For instance, the
housing might be base-mounted rather than flange-mounted.

[0026] Each housing 28 preferably comprises metal. More particularly, each housing 28
preferably comprises a ferromagnetic metal such as iron or steel.

[0027] A fastener 36 preferably extends through each fastener-receiving opening and into
and through a corresponding opening (not shown) in the respective frame wall 16. In a preferred
embodiment, each fastener 36 includes a bolt 38 and a nut 40, but any fastening means known
in the art may be utilized without departing from the spirit of the present invention. For instance,
each housing 28 might be attached to the corresponding frame walls 16 using screw, clips,
adhesives, welding, or a combination of attachment means.

[0028] Each bearing cover 26 preferably includes a flange 42 and an outer wall 44 spaced
outwardly from the flange. A side wall 46 preferably extends between and interconnects the
flange 42 and the outer wall 44. The side wall 46 and the outer wall 44 preferably define an
interior space 48 (FIG. 3).
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[0029] Each flange 42 is preferably circularly annular, each outer wall 44 is preferably
circular, and each side wall 46 is preferably cylindrical. However, it is within the ambit of the
present invention for a different shape to be used for one or more of the components. For
instance, the outer wall might be sized smaller than the inner diameter of the flange such that
the side wall forms a frustum of a cone in order to interconnect them; or the flange and outer wall
might be polygonal and/or vary in shape from each other, as well.

[0030] In a preferred embodiment, a smoothed or chamfered region 50 is formed at the
intersection of the side wall 46 and the outer wall 44 of each cover 26. As best shown in FIG.
3, the region 50 preferably defines smooth edges. However, it may alternatively define sharp
edges. Itis also permissible for an abrupt connection to be made instead, or for the side wall and
outer wall to be continuously transitioning into each other so as to form a smooth, dome-like
structure.

[0031] Each cover 26 may be of any size, and its components may have any relative
dimensions necessary for the chosen application. For instance, the space between the outer wall
44 and the flange 42 (that is bridged by the side wall 46) might be made very small relative to
the size of the flange 42; the diameter of the side wall 46 might be increased relative to the outer
diameter of the flange 42; or the width of the flange 42 might be increased or decreased relative
to the size of the remaining components of the cover 26.

[0032] One or more of the covers may be provided with an attachment (not shown) for
oil misting of an exposed bearing, if required, or could include openings (not shown) through
which a lubricant could be injected into to onto a bearing assembly.

[0033] The covers may also each be provided with ventilation openings (not shown) to
facilitate improved cooling of the corresponding bearing assemblies 24.

[0034] A pair of fastener-accommodating slots 52 are preferably formed in each flange
42. The slots 52 are preferably at least substantially semi-circular in form, although other shapes
are permissible. The slots 52 are configured such that the fasteners 36 may be at least in part
accommodated therein without interfering with the cover 26 and, more particularly, with the side
wall 46 and the outer wall 44.

[0035] As shown in FIG. 3, the bearing cover 26 preferably includes a plurality of
magnets 54. Preferably, four magnets are provided, although any number may be used without
departing from the spirit of the present invention. For example, the cover may alternatively

include a single magnet (e.g. an arcuate shaped magnet, ring magnet, etc.) for magnetically
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coupling the cover in the desired manner.

[0036] In a preferred embodiment, the magnets 54 are spaced about the flange 42.
Preferably, the magnets 54 are spaced evenly about flange 42, although uneven spacing is
permissible without departing from the scope of the present invention. It is also possible for all
or some of the magnets 54 to be placed in or on other portions of the cover 26, including in or
on the side wall 46 and/or the outer wall 44.

[0037] In a preferred embodiment and as best illustrated in FIG. 3, the magnets 54 are
embedded in the flange 42 so as to be encapsulated in the flange 42 (e.g., molded within). It is
permissible, however, for the magnets 54 to be attached to or placed on or within the flange 42
by any means known in the art. The magnets might be glued or otherwise adhered to the outer
surface of the flange, for instance, or they could be secured in recesses formed in the flange so
as to be embedded but not encapsulated.

[0038] The magnets 54 are preferably permanent, rare earth magnets. Most preferably,
the magnets 54 are neodymium magnets. However, it is permissible for any type of magnets to
be used.

[0039] The magnets 54 are preferably circular disks. However, the magnets may be of
any shape and size required to best fit the application without departing from the scope of the
present invention. The shape and size may also vary between the magnets.

[0040] As shown in FIGS 1-3, the magnets 54 in each flange 42 preferably engage the
housing 28 ofthe corresponding bearing assembly 24 such that the bearing cover 26 is removably
retained on the housing 28. However, it is possible for the bearing cover to be configured for
attachment to structure other than the bearing housing. For instance, the cover could be
configured for attachment to the frame wall. Attachment to more than one structure is
permissible, as well. The cover could include two sets of magnets, for instance, with one set
engaging the housing and the other set engaging the frame wall.

[0041] Preferably, the body 32 of the housing 28 is at least substantially covered by the
bearing cover 26. Even further, the end 20 of the shaft 18 is preferably at least substantially
received within the interior space 48. Most preferably, the shaft 18 extends so that the endmost
margin 22 of the shaft 18 is positioned immediately adjacent (but not in contact with) the outer
wall 44.

[0042] Itis also preferable that at least a portion of the shaft component 30 of the bearing

assembly 24 is received within the interior space 48, with the bearing assembly 24 as a whole
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being at least substantially covered by the bearing cover 26. It is permissible, however, for
alternative arrangements to be made without departing from the spirit of the present invention.
For instance, a bearing assembly lacking an outward projection such as the illustrated shaft
component 30 might not be received within the interior space 48, instead simply being covered
by the bearing cover 26. In certain embodiments, the shaft 18 might also fail to extend into the
interior space 48.

[0043] Provision of the bearing covers 26 is highly advantageous. For instance, aperson
near the conveyor system 10 is at least substantially protected from the risk of having his or her
clothing caught up by one of the rotating shafts 18 or being otherwise injured by the rotating
shafts 18. In applications in which water spray, other liquids, dust, and/or other particulate
present in the environment (e.g., during high pressure cleaning) need to be kept out of at least
part of each of the bearing assemblies 24, the covers 26 provide a barrier against ingress into the
interior space 48 and into or onto at least part of the corresponding bearing assemblies 24. Such
barrier ability also allows for use of bearings requiring regular maintenance (e.g., regular
greasing), rather than more expensive sealed bearings that might otherwise be preferred. In a food
processing environment, food being conveyed on the belt 12 is at least substantially protected
from contamination due to the transfer or leakage of the bearing lubricant (e.g., grease or oil)
and/or by the displacement of wear particles from the bearing assemblies and/or shafts.

[0044] Provision of the magnets 54 as a means of attaching each bearing cover 26 to the
housing 28 of each corresponding bearing assembly 24 provides numerous advantages. For
instance, attachment and removal of each cover 26 can be done without use of tools. This
enables quicker attachment and removal, leading to decreased inspection and maintenance times
and associated costs. Lack of tool requirements also decrease the likelihood that a tool will be
dropped on to the conveyor belt 12 and jam the conveyor system 10, contaminate food carried
thereon, and/or be packaged into a product on the line. Furthermore, the ease with which the
cover 26 can be attached and removed will encourage more frequent inspection of the bearing
assemblies 24 (more particularly, more frequent checks of the lubrication of the bearing
assemblies 24), potentially leading to more timely maintenance and, in turn, better performance
of the conveyor system 10.

[0045] Provision of the magnets 54 as a means of attaching each bearing cover 26 to the
housing 28 of the corresponding bearing assembly 24 also enables the elimination of additional

fastening means such as nuts and bolts. While such additional fastening means may still be
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provided within the scope of the present invention, they would in a preferred embodiment be
eliminated. Elimination of discrete fasteners for attaching each bearing cover 26 to the
corresponding housing 28 would, among other things, decrease the likelihood that a fastener
component will be dropped on to the conveyor belt 12 and jam the conveyor system, contaminate
food carried thereon, and/or be packaged into a product on the line.

[0046] Furthermore, provision of the magnets 54 as a means of attaching each bearing
cover 26 to the housing 28 of the corresponding bearing assembly 24 also enables the elimination
of the hinge commonly associated with conventional bearing covers. More particularly,
conventional bearing covers typically include a plastic hinge about which the cover pivots when
it is opened for inspection. If and when the hinge breaks, replacement of the cover is required,
leading to expenses both in terms of time costs and material costs.

[0047] Preferably, the bearing cover 26 comprises plastic, although any one or more of
a variety of materials may be used without departing from the scope of the present invention.
The cover 26 may also suitably be of any color or of several colors and may include any markings
deemed suitable.

[0048] As shown in FIG. 3, the bearing cover 26 preferably further includes particles 56
embedded in the plastic. The particles 56 are preferably metal particles. The plastic may, in
some embodiments, therefore be referred to as a metal-filled plastic.

[0049] In a preferred embodiment, the particles 56 are at least substantially evenly
distributed throughout the cover 26, although an uneven distribution is permissible without
departing from the scope of the present invention.

[0050] Provision of the particles 56 is highly advantageous. For instance, if
circumstances were to arise in which the bearing cover 26 is damaged and a portion thereof is
broken loose or otherwise separated and falls into a food product on the conveyor belt 12, the
presence of the metal particles 56 in the broken-loose portion would enable the portion to be
detected by a metal detector scanning each food product as it passes by the metal detector. Such
a detector might be placed along the conveyor belt 12 or in another location through which the
product passes during the normal processing procedure. The contaminated food could then be
removed from the system to avoid spread of the contamination.

[0051] A second preferred embodiment of the present invention is illustrated in FIG. 4.
It is initially noted that, with certain exceptions to be discussed in detail below, many of the

elements of the bearing cover of the second embodiment are the same as or very similar to those
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described in detail above in relation to the bearing of the first embodiment. Therefore, for the
sake of brevity and clarity, redundant descriptions and numbering are generally avoided here.
Unless otherwise specified, the detailed descriptions of the elements presented above with respect
to the first embodiment should therefore be understood to apply at least generally to the second
embodiment, as well.

[0052] As shown in FIG. 4, a conveyor system 110 including a roller 112 is provided.
The conveyer system 110 also includes a shaft 114 having an end 116, a bearing assembly 118
rotatably supporting the shaft 144 and including a housing 120, and a bearing cover 122 for
removable attachment to the housing 120 of the bearing assembly 118.

[0053] Preferably, the bearing cover 122 at least substantially covers the bearing
assembly 118 and the end 116 of the shaft 114 when the cover 122 engages the housing 120.
[0054] The bearing cover 122 preferably includes a flange 124 and a plurality of magnets
126 spaced about the flange 124. The bearing cover 26 preferably includes three of the magnets
126, spaced evenly about the flange 124.

[0055] The housing 120 preferably defines a pair of fastener-receiving openings 128
therethrough. Preferably, the bearing cover 122 and the bearing housing 120 are configured such
that fasteners can be inserted into the fastener-receiving openings 128 in the housing 120 without
interfering with the cover 122 and, more particularly, with the flange 124. Such a configuration
enables the flange 124 to present a constant, circumferentially continuous cross-section
[0056] Although the above description presents features of preferred embodiments of the
present invention, other preferred embodiments may also be created in keeping with the
principles of the invention. Furthermore, as noted previously, these other preferred embodiments
may in some instances be realized through a combination of features compatible for use together
despite having been presented independently as part of separate embodiments in the above
description.

[0057] The preferred forms of the invention described above are to be used as illustration
only and should not be utilized in a limiting sense in interpreting the scope of the present
invention. Obvious modifications to the exemplary embodiments, as hereinabove set forth, could
be readily made by those skilled in the art without departing from the spirit of the present
invention.

[0058] The inventor hereby states his intent to rely on the Doctrine of Equivalents to

determine and access the reasonably fair scope of the present invention as pertains to any
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apparatus not materially departing from but outside the literal scope of the invention set forth in

the following claims.
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What is claimed is;

1. A bearing cover for attachment relative to a bearing assembly, wherein the
bearing assembly rotatably supports a shaft that projects outwardly from the bearing assembly,
said bearing cover comprising:

a flange;

an outer wall spaced outwardly from the flange;

an at least substantially continuous side wall extending between and interconnecting the
outer wall and the flange; and

a magnet associated with the flange,

said side wall and said outer wall at least in part cooperatively defining an interior space,

said magnet being configured to removably retain the bearing cover relative to the
bearing assembly such that the bearing assembly is at least in part covered by the

bearing cover.

2. The bearing cover as claimed in claim 1,

said magnet being embedded in the flange.

3. The bearing cover as claimed in claim 2,

said magnet including a plurality of magnets space evenly about the flange.

4, The bearing cover as claimed in claim 1,
said side wall being at least substantially cylindrical,
said end wall being at least substantially circular,

said flange being at least substantially annular.

5. The bearing cover as claimed in claim 1,

said cover comprising plastic.

6. The bearing cover as claimed in claim 5,

said cover further comprising particles embedded in the plastic.

-11-
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7. The bearing cover as claimed in claim 6,

said particles comprising metal.
8. The bearing cover as claimed in claim 7,
said metal particles being dispersed throughout the cover so that a separated portion of

the cover is detectable by a metal detector.

9. The bearing cover as claimed in claim 1,

said flange defining a fastener-accommodating slot therein.

10.  The bearing cover as claimed in claim 1,

said magnet being a rare earth magnet.

1. The bearing cover as claimed in claim 10,

said magnet being a neodymium magnet.
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12. A mechanism comprising:
a shaft;
a bearing assembly rotatably supporting the shaft, with the shaft projecting outwardly
from the bearing assembly; and
a bearing cover removably attached relative to the bearing assembly, said bearing cover
including -
a flange,
an outer wall spaced outwardly from said flange,
an at least substantially continuous side wall extending between and
interconnecting the outer wall and the flange, and
a magnet associated with the flange,
said side wall and the outer wall at least in part cooperatively defining an interior
space,
said magnet removably retaining the bearing cover relative to the bearing
assembly such that the bearing assembly is at least in part covered by the

bearing cover.

13, The mechanism as claimed in claim 12,

said magnet being embedded in the flange.

14, The mechanism as claimed in claim 13,

said magnet including a plurality of magnets spaced evenly about the flange.

15. The mechanism as claimed in claim 12,
said side wall being at least substantially cylindrical,
said end wall being at least substantially circular,

said flange being at least substantially annular.

13-
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16. The mechanism as claimed in claim 12,

said bearing assembly including a shaft component fixed to the shaft for rotational
movement therewith,

said bearing assembly including a stationary housing that supports the shaft component,

said flange engaging the bearing housing.

17. The mechanism as claimed in claim 16,

said bearing housing defining a fastener-receiving opening therethrough,

said flange defining a fastener-accommodating slot therein,

said fastener-accommodating slot and said fastener-receiving opening being at least
substantially aligned,

said mechanism further comprising a fastener at least in part extending through the

fastener-accommodating slot and the fastener-receiving opening.

18. The mechanism as claimed in claim 16,
said bearing being a flange bearing,

said shaft component being at least substantially received within the interior space.

19, The mechanism as claimed in claim 12,
said shaft presenting an endmost margin space outwardly from the bearing assembly,
such that the shaft is at least in part received in the interior space,

said outer wall being immediately adjacent the endmost margin of the shaft.

20. The mechanism as claimed in claim 12,

said cover comprising plastic.

21, The mechanism as claimed in claim 20,

said cover further comprising particles embedded in the plastic.

22, The mechanism as claimed in claim 21,

said particles comprising metal.
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23.  The bearing cover as claimed in claim 22,
said metal particles being dispersed throughout the cover so that a separated portion of

the cover is detectable by a metal detector.

24, The mechanism as claimed in claim 12,

said magnet being a rare earth magnet.

25. The mechanism as claimed in claim 24,

said magnet being a neodymium magnet.
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