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(57) Abstract: A conveyor roller (12)
includes at least one axle cartridge (24) and
is mounted at opposite sidewalls (14) of a
conveyor (10). The axle cartridge includes
a bearing assembly (28) at an outer end
and an inner support (27) at an inner end.
The bearing assembly provides rotational
support of a roller portion (20) about an
axle portion (22). The inner support is
spaced from an inner end of the axle portion
during normal use of the roller and may
provide contact support at the axle portion
in response to loading induced deflection of
the roller, whereby the inner support limits
flexing of the roller portion and may limit
binding of the bearing assembly during such
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loading conditions. The axle portion may include one or more guide members (23) along a generally conical-shaped axle end (22d)
for guiding the axle portion into a correspondingly formed opening in the conveyor sidewall.
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AXLE CARTRIDGE FOR CONVEYOR ROLLER
FIELD OF THE INVENTION

The present invention relates generally to conveyor rollers and, more particularly, to
axle cartridges or stub axles or axle bearing units or inserts for conveyor rollers for rotatably
mounting the ends or axles of a conveyor roller to the sidewalls of the conveyor. |

BACKGROUND OF THE INVENTION

It is known in the roller conveyor art to mount rollers at and between the sidewalls of

a conveyor frame. The rollers typically include an axle or opposite axle portions which
extend into openings in the sidewalls. The rollers may have a generally cylindrical roller
portion or tapered roller portion or crowned roller portion or the like which is rotatable
relative to the axle or axle portions. It is also known to provide an axle bearing unit or
cartridge or insert at one or both ends of a roller which provides for rotational movement of
the roller portion about the respective stub axle or stub axles extending from the axle bearing
unit or units. The stub axle may be spring-loaded or biased to facilitate retraction of the stub
axle and to bias the stub axle to extend outwardly from the axle bearing unit for insertion into
the openings in the sidewalls.

To ease insertion of the stub axle, which typically has a hexagonal-shaped cross
section for insertion into a correspondingly formed hexagonally-shaped opening in the
conveyor sidewall, it is known to provide a tapered end or tip at the outer end of the stub
axle. The tapered end portion may also have a hexagonal-shaped cross section and may
guide the stub axle into the opening and generally align the stub axle with the walls of the
opening.

SUMMARY OF THE INVENTION

The present invention provides an axle bearing unit or cartridge for positioning at one

or both ends of a roller portion. The axle bearing unit provides an axle portion or stub axle
with guide members or ribs or ridges extending along a conical-shaped tip or end portion of
the stub axle for aligning the stub axle shape or form with the correspondingly formed
opening in the sidewall of the conveyor. The axle bearing unit also provides for rotational
support of the roller portion about the stub axle via a bearing assembly at one end of the stub
axle and further provides a support wall or member for limiting flexing or bending of the

roller portion relative to the stub axle. The support member may be circumferentially spaced
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around the stub axle during normal operation and may contact a portion of the stub axle to
limit further flexing or bending of the roller portion in response to loading of the roller
portion of the conveyor roller.

According to an aspect of the present invention, an axle bearing unit or assembly or
cartridge is configured to be received within an end of a roller tube or sleeve or portion of a
conveyor roller. The axle bearing cartridge comprises a housing adapted to be inserted at
least partially into an end of the roller portion, a stub axle or axle portion positioned partially
within the housing, and a bearing assembly positioned generally at the outer end of the
housing and between the stub axle and the housing to provide for rotational support of the
housing about the stub axle. An inner end of the housing comprises an inner support or
support member or wall. The stub axle has a longitudinal axis and extends at least partially
through the inner support such that the inner support defines a gap circumferentially around
the stub axle. The inner support of the housing may define the circumferential gap during
operation of the roller conveyor, while a portion of the inner support may close the gap and
provide contact support for the stub axle in response to loading induced deflection generally
at the inner end of the housing in a direction generally normal to the longitudinal axis of the
stub axle. ‘

The inner support of the housing may define the circumferential gap during normal
operation of the roller conveyor, while the portion of the inner support may close the gap in
response to overloading of the roller portion of the roller, wherein the overloading may be
greater than a threshold amount of loading of the roller portion.

In one form, the inner support defines an inner wall at the inner end of the housing.
The inner wall defines an inner opening therethrough for receiving the stub axle at least
partially therethrough. The inner opening has a diameter which is greater than a diameter of
an inner axle portion of the stub axle, which may comprise a generally cylindrical inner axle
portion.

In one form, an outer axle portion comprises a hexagonal-shaped cross section and a
generally conical-shaped outer end. The conical-shaped outer end may comprise at least one
raised rib therealong. The raised rib or ribs may be arranged on the conical-shaped outer end
to be skewed or non-parallel to a plane bisecting the stub axle along the longitudinal axis of
the stub axle. In other words, the raised rib or ribs may be arranged non-longitudinally along
the generally conical surface of the generally conical-shaped outer end of the stub axle.

According to another aspect of the present invention, a conveyor roller for mounting

at and between opposite sidewalls of a conveyor comprises a roller tube or sleeve or portion
D
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and an axle portion positioned at least partially within the roller portion and rotatable relative
thereto. The axle portion defines a longitudinal axis and extends from at least one end of the
roller portion. The axle portion has a generally tapered or conical-shaped outer axle end
defining a generally tapered or conical-shaped surface. The outer axle end has at least one
raised rib positioned along the generally conical-shaped surface of the axle end for aligning
the axle portion with a respective correspondingly formed opening in a sidewall of the
conveyor.

The rib or ribs may have a generally rounded cross section. The raised rib or ribs
is/are arranged to be non-parallel or skewed relative to a plane bisecting the axle portion
along the longitudinal axis of the axle portion. The raised ribs may comprise generally
straight ribs extending along the conical-shaped surface and may define an angle between
them, such as an angle of approximately 60 degrees or 120 degrees or other desired angle.

The axle portion may be axially movable relative to the roller portion between an
extended position and a retracted position to ease mounting of the roller to the conveyor
sidewalls. In one form, the axle portion is slidably mounted at an axle bearing unit positioned
at least partially within the roller portion. The axle bearing unit may comprise a housing
adapted to be inserted at least partially into the roller portion and comprising an inner support
defining an opening at an inner end of the housing. The axle portion extends at least partially
through the opening, wherein the opening defines a gap generally circumferentially around
the axle portion. A portion of the support of the housing may close the gap and contact the
axle portion in response to loading of the roller portion in a direction generally normal to a
longitudinal axis of the axle portion.

Therefore, the present invention provides an axle bearing unit or assembly or
cartridge which provides for rotational support of a roller portion of a roller about a stub axle
or axle portion with a single bearing assembly, while limiting or substantially precluding

flexing or bending of the roller and binding of the bearing assembly during excessive loading

- of the roller. The axle bearing unit thus provides enhanced rotation of the roller about the

stub axle while substantially avoiding binding of or damage to the bearing assembly during
such loading conditions. Also, the present invention provides an outer axle end of an axle
portion which engages a respective opening in the sidewall of the conveyor and may cause
rotation of the axle portion to align the form or shape of the axle portion with the
corresponding form or shape of the opening. The outer axle end may include one or more
alignment ribs or guides or members positioned along and protruding from a generally

conical surface. The alignment members engage the conveyor sidewall around the respective
-3-
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opening and may cause rotation of the axle portion to align the axle portion with the opening
as the outer axle end and axle portion are inserted into and at least partially through the
opening in the conveyor sidewall.

These and other objects, advantages, purposes and features of the present invention
will become apparent upon review of the following specification in conjunction with the
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an upper perspective view of a conveyor having rollers which include an

axle bearing unit or cartridge in accordance with the present invention;

FIG. 2 is a sectional view of an end portion of one of the rollers and axle cartridges of
the present invention;

FIG. 3 is a perspective view of a housing portion of the axle cartridge of FIG. 2;

FIG. 4 is a perspective view of an axle cartfidge of the present invention;

FIG. 5 is an exploded perspective view of the axle cartridge of FIG. 4;

FIG. 6 is a perspective view of an end of an axle portion in accordance with the
present invention;

FIG. 7 is an end view of the axle portion of FIG. 6;

FIG. 8 is a sectional view taken along the line VIII-VIII in FIG. 6;

FIG. 9 is a perspective view of an end of another axle portion in accordance with the
present invention;

FIG. 10 is an end view of the axle portion of FIG. 9; and

FIG. 11 is a sectional view taken along the line XI-XI in FIG. 9.

DESCRIPTION OF THE PREFERRED EMBODIMENTS '

Referring now specifically to the drawings and the illustrative embodiments depicted

therein, a roller conveyor 10 comprises a plurality of idler rollers 12 rotatably mounted at
opposite sidewalls 14 for conveying articles along conveyor 10 (FIG. 1). Rollers 12 are
mountable to sidewalls 14 of conveyor 10 via at least one extendable and retractable stub axle
or axle portion 22 extending from an axle bearing unit or stub axle unit or cartridge 24 at at
least one end of the roller (FIG. 2). The idler rollers 12 include generally cylindrical roller
portions 20 which generally freely rotate about the respective stub axles or axle portions 22
extending from opposite ends of the roller portions to convey articles along the roller
conveyor. The stub axle 22 may include a generally conical-shaped outer end or tip 22d

having one or more guide ribs or ridges 23 (FIGS. 6-11) to assist guiding and aligning the
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stub axle or axle portion with the corresponding opening in the sidewall of the conveyor
during mounting of the roller to the conveyor, as discussed below.

The idler rollers 12 may be gravity operated or driven by any type of drive system or
device, such as, for example, one or more motorized rollers 16 and O-rings 18, or other types
of driven rollers, tape drive systems or the like, to rotate the roller portion 20 relative to the
stub axle or axles 22 to convey articles along the conveyor, without affecting the scope of the
present invention. The roller portion 20 may comprise a generally cylindrical sleeve or tube
or may comprise a sleeve or tube having varying diameters therealong, such as a tapered tube
or a crowned tube or the like, without affecting the scope of the present invention. As shown
in FIG. 2, at least one end of the roller portion 20 receives the axle bearing unit or cartridge
24, whereby the stub axle 22 may extend longitudinally outwardly from the end of the roller
portion for mounting the roller to the conveyor sidewall.

Stub axle 22 may be extendable and retractable from the respective stub axle unit 24
to facilitate mounting of the respective idler roller 12 to the sidewalls 14 of conveyor 10.
Each stub axle 22 includes an outer axle portion 22a, an inner axle portion 22b and a shoulder
or raised portion 22¢. In the illustrated embodiments, outer axle portion 22a comprises a
hexagonal-shaped portion, while inner axle portion 22b comprises a generally cylindrical
portion. The hexagonal-shaped outer axle portion 22a may be formed to insert at least
partially into and fit snugly within one of the correspondingly formed openings (not shown)
in the conveyor sidewalls or within a mounting member or block or device (also not shown)
positioned at the conveyor sidewall. However, the inner and/or outer axle portions may
comprise other shapes, depending on the particular application of the stub axle units and
rollers, and depending on the shape of the openings in the conveyor sidewalls or mounting
member or device, without affecting the scope of the present invention.

Each stub axle unit 24 includes a sleeve or housing 26, a bearing assembly 28 and
stub axle 22. As shown in FIG. 2, housing 26 of stub axle unit 24 is received within an end
portion 20b of the outer roller portion or tube 20 of a roller, and may be press fit and
frictionally retained within roller portion 20 or otherwise generally secured within the roller
portion 20. Housing 26 may comprise a generally cylindrical and hollow housing having a
generally open outer end 26a and an inner end 26b defining an inner support or support
member 27, such as the wall or disc of the illustrated embodiment. The housing or shell 26
may be generally cylindrical and may have a narrowed or reduced diameter portion 26¢ for
accommodating indentations or grooves 20a around roller portion 20 for receiving O-rings 18

or the like, as shown in FIG. 2, or may comprise a generally uniform cylindrical shape or any
5.
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other shape or form that is receivable within the roller shell or tube, without affecting the
scope of the present invention.

Outer end 26a of housing 26 may receive bearing assembly 28 therein or may
comprise one or more snap or attachment members 26d for fastening or attaching to bearing
assembly 28 or to an outer adapter 32. Outer adapter 32 may include a raised outer lip or
ridge 32a (FIGS. 2, 4 and 5) for limiting insertion of housing 26 and outer adapter 32 into
roller portion 20. Outer adapter 32 receives bearing assembly 28 within and between a pair
of raised ridges 32b, 32¢ to limit axial movement of bearing assembly 28 relative to outer
adapter 32.

As shown in FIGS. 2 and 4, bearing assembly 28 may comprise an outer race 28a, an
inner race 28b and a plurality of balls 28c or the like to provide generally smooth and low
friction rotation of outer race 28a about inner race 28b. Other forms of bearings or bearing
assemblies may be implemented without affecting the scope of the present invention. Outer
portion or race 28a of bearing assembly 28 may be substantially fixedly or non-rotatably
secured or mounted to or integrally molded with outer adapter 32 at or near outer end 26a of
housing 26, while inner portion or race 28b of bearing assembly 28 may also be substantially
fixedly secured or mounted to or integrally molded with an inner adapter 30, so as to provide
rotation of outer adapter 32 about inner adapter 30, and thus to provide rotation of housing 26
outer shell or tube or roller portion 20 around stub axle 22.

As best shown in FIGS. 2, 4 and 5, inner adapter 30 may comprise opposite raised
ends 30b, 30c to substantially preclude longitudinal or axial movement of inner adapter 30
relative to bearing assembly 28 and housing 26. Inner adapter 30 defines a generally
hexagonal-shaped passageway 30a for slidably receiving outer axle portion 22a therethrough,
such that outer axle portion 22a of stub axle 22 is non-rotatable and axially or longitudinally
slidable relative to inner adapter 30. Shoulder 22¢ of stub axle 22 may engage inner end 30b
of inner adapter 30 to limit outward extension of stub axle 22 and outer axle portion 22a
relative to inner adapter 30 and, thus, relative to housing 26 of axle bearing unit 24, as can be
seen in FIG. 2. The opposite end or inner axle portion 22b of stub axle extends inward from
shoulder 22¢ and from inner adapter 30 and extends at least partially through support 27 of
inner end 26b of housing 26.

Support or support member or wall 27 at inner end 26b of housing 26 defines an
opening or passageway 27a therethrough for at least partially receiving inner axle portion
22b, such that inner axle portion 22b extends at least partially through opening 27a in support

27. As can be seen in FIG. 2, opening 27a has a larger diameter than the diameter of the
-6-
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generally cylindrical inner axle portion 22b, such that support 27 defines a gap
circumferentially around the generally cylindrical inner axle portion 22b. Housing 26 thus
may rotate around and be supported at stub axle 22 via bearing assembly 28, whereby inner

support 27 does not contact inner axle portion 22b during normal use of the idler roller 12.

- However, during excessive loading of the roller portion 20 at a location along the roller

portion generally laterally inward of bearing assembly 28 of axle bearing unit 24, the roller
portion 20 and housing 26 may flex or bend, whereby a portion of inner support 27 may close
the gap and contact inner axle portion 22b. Inner support 27 thus may limit flexing or
bending of the roller and/or binding of the bearing assembly 28 during such loading
conditions. ,

Stub axle 22 may be slidably or movably positioned within inner adapter 30 and is
axially slidable between a retracted position and an extended position (shown in FIG. 2),
where outer axle portion 22a extends outwardly from roller portion 20 for mounting stub axle
22 and roller 12 to the sidewalls 14 of the roller conveyor. Outer axle portion 22a may
further include a conical-shaped tip or end 22d and one or more guide members 23 (FIGS. 4-
8) to assist in guiding outer axle portion 22a into a respective hexagonal-shaped opening (not
shown) in sidewall 14 of conveyor 10, as discussed below. Stub axle 22 may be biased
toward the extended position, such as via a biasing member or spring 34 received or coiled
around inner axle portion 22b and engaging shoulder 22¢ of stub axle 22 at one end and
support or wall 27 of housing 26 at the other end, as shown in FIG. 2. Inner axle portion 22b
extends at least partially through opening 27a in support 27 when stub axle 22 is in the
extended position, while retraction or inward movement of stub axle 22 moves and inserts
inner axle portion 22b further through opening 27a and compresses biasing member 34 while
retracting outer axle portion 22a toward and at least partially into housing 26. In the
illustrated embodiment, housing 26 comprises a slotted sidewall, such as shown in FIG. 3, to
ease assembly of stub axle 22 and biasing member 34 within housing 26 of stub axle unit 24.

During mounting or installation of roller 12 to sidewalls 14, stub axle 22 may be
pressed inward toward the retracted position to retract the outer axle portion 22a and outer tip
22d of stub axle 22 inward, whereby roller 12 may be positioned between the sidewalls of the
conveyor. When stub axle 22 is released, biasing member 34 biases or urges stub axle 22
outward to the extended position. As stub axle 22 extends, outer end 22d of stub axle 22
inserts into the respective opening in the sidewall of the conveyor and may cause rotation of

the stub axle to align the hexagonal-shaped outer axle portion with the correspondingly
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formed or shaped opening in the conveyor sidewall as the stub axle 22 extends and inserts
further into the sidewall opening, as discussed in detail below.

When roller 12 is installed at the sidewalls 14 of conveyor 10, roller portion or sleeve
20 of roller 12 is freely rotatable about and supported at inner adapter 30 and stub axle 22 via
bearing assembly 28. During normal operation and use of roller 12 and conveyor 10, the
circumferential gap 27b around inner axle portion 22b at inner support 27 of housing 26
provides for non-contacting rotation of housing 26 about stub axle 22 at support 27, such that
the rotational support of roller portion 20 around and at stub axle 22 is provided by bearing
assembly 28. However, if excessive loading of roller 12 occurs, such as increased loading at
the cylindrical portion 20 or inner end 26b of housing 26 in a direction generally normal to
the longitudinal axis of the axle, roller portion 20 and/or housing 26 of axle bearing unit 24
may flex or bend such that a portion of support 27 contacts inner axle portion 22b and thus
limits or substantially precludes further loading induced bending or flexing or deflection of
housing 26 and roller portion 20. The inner support 27 thus may close the gap in response to
overloading of the roller portion of the roller, wherein the overloading may be a load amount
or force greater than a threshold amount of loading or force at the roller portion.

The inner support 27 thus may provide non-contacting free rotation during normal
operation of the roller and roller conveyor, while also providing contact support of the roller
during excessive loading conditions of the roller, such as may occur if someone steps on the
roller, such as during maintenance of the conveyor or the like. The inner support 27 thus may
provide direct support to the roller portion at an area inwardly from the bearing assembly 28
at the outer end of the roller, such that the inner support may transfer the load directly to the
roller portion or tube, such as in a direction generally transverse or perpendicular to the
longitudinal axis of the roller. The direct support may be provided by the inner support of the
housing, which may engage an inner surface of the roller portion generally at the inner
support. Such direct support substantially limits bending or flexing or binding of the roller
during such overloading conditions.

Optionally, inner axle portion 22b and/or inner support 27 at opening 27a may
comprise smooth, low coefficient of friction surfaces to provide rotational movement of
support 27 about inner axle portion 22b even when contact is made therebetween. The
support 27 thus may provide rotational support of the roller portion about the stub axle even
during high loading conditions, and may limit or substantially preclude further bending or
flexing of the roller and, thus, may limit or substantially preclude binding of the bearing

assembly 28 during such loading conditions.
-8-
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Referring now to FIGS. 6-8, outer end or tip 22d of outer axle portion 22a may
comprise a generally tapered or conical-shaped tip or end and preferably includes at least one
guiding or aligning rib or ridge or member 23 extending along and protruding from the
conical or rounded surface of the end 22d. Guide members 23 may comprise generally
straight ribs or ridges extending along the generally tapered or conical-shaped surface of end
22d of outer axle portion 22a and function to engage the walls of the opening in the sidewall
of the conveyor, particularly at the corners of a hexagonal-shaped opening or the like, and to
twist or rotate the axle portion as the axle end is inserted into the opening, so as to align the
generally hexagonal-shaped axle portion with the correspondingly shaped or formed opening
in the sidewall of the conveyor.

As shown in FIGS. 6 and 7, the conical-shaped end 22d may narrow to a generally
rounded tip or point, with the aligning members 23 extending along the conical surface
generally between the tip or end of the axle and a point or corner 22e of the hexagonal-
shaped outer axle portion 22a of stub axle 22. Alignment members 23 may be skewed or not
aligned with the longitudinal axis of the axle or axle portion, as can be seen with reference to
FIGS. 6 and 7. In other words, the alignment members 23 may not be along or within a plane
bisecting the axle portion along the longitudinal axis of the axle portion, such as a plane 25
(FIG. 7) bisecting the axle portion along the longitudinal axis 27 (FIG. 6) and extending
between opposite corners 22¢ of the hexagonal-shéped (or other shape, depending on the
application) axle portion. The alignment members 23 thus may engage the walls of the
opening in the conveyor sidewall and may cause rotation of the axle portion to align with the
respective opening in the sidewall as the axle tip is inserted into and at least partially through
the opening in the conveyor sidewall. The alignment members 23 may be generally rounded,
as best shown in FIGS. 7 and 8, to limit or substantially preclude binding of the axle tip as it
is inserted into and aligned within the opening in the conveyor sidewall. As can be seen with
reference to FIG. 8, the axle end thus may have a generally circular cross-section with one or
more spaced apart and raised and rounded projections or ribs extending along the surface of
the axle end or tip.

In the illustrated embodiment of FIGS. 6-8, two alignment members 23 are arranged
along the surface of the tip and are positioned at an angle relative to one another of
approximately 60 degrees, such that the ribs or members extend to adjacent corners or points
22¢ of the hexagonal-shaped or formed outer axle portion. Optionally, other arrangements of
one or more alignment members may be implemented along an outer end or tip of an axle

portion, such as a pair of alignment members 23' positioned or formed along an outer tip or
-9-
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end 22d' of an outer axle portion 22a' and arranged at an angle relative to one another of
approximately 120 degrees, as shown in FIGS. 9-11, or other arrangements, without affecting
the scope of the present invention.

The axle tip and alignment ridges or ribs or members thus function to engage the
walls, and particularly the corners of the walls, of the respective opening in the conveyor
sidewall and to rotate the axle portion to guide the points or corners of the hex.agonal outer
axle portion into alignment with the corresponding corners of the opening in the conveyor
sidewall. The rotation and alignment of the stub axle or axle portion may occur as the stub
axle is extended or urged outward from the axle bearing unit via the biasing member.
Because the guide or alignment ribs or members may be rounded, the ribs may smoothly slide
into and along the walls of the openings without binding in the corners or against the flat
walls of the opening. Although shown and described as being implemented along an outer
end or tip of a stub axle for the axle cartridge or unit 24, the conical-shaped end or tip and
alignment members or ribs of the present invention may be implemented at the outer end of
stub axles or the like of other axle cartridges or units or at the outer end of other types of
axles or axle portions, without affecting the scope of the present invention.

Although aspects of the present invention are shown and described above with respect
to particular embodiments, it is envisioned that the various aspects described herein may be
used alone or in combination with other aspects of the present invention on various roller
embodiments, without affecting the scope of the present invention.

Therefore, the axle bearing unit or assembly of the present invention provides for
rotational support of the roller portion of a conveyor roller about the stub axle or axle portion
via a single bearing assembly, while limiting or substantially precluding flexing or bending of
the roller and/or binding of the bearing assembly during loading of the roller above a normal
or threshold amount. The support or wall of the housing of the axle bearing unit may engage
the stub axle to limit bending or flexing of the roller portion and/or housing during such
loading conditions. The axle bearing unit thus provides enhanced rotational support of the
roller while substantially avoiding binding of or damage to the bearing assembly during
excessive loading conditions.

Also, the present invention provides an axle end or tip of an axle or axle portion of a
conveyor roller which engages a respective opening in a sidewall of the conveyor or in a
mounting member or device at a sidewall of the conveyor. The axle end or tip may cause
rotation of the axle or axle portion to align the shape or form of the axle or axle portion with

the corresponding shape or form of the opening. The axle end includes one or more
-10-
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alignment ribs or guides or members positioned along and protruding from a generally
conical surface of the axle end or tip. The alignment members engage the walls of the
conveyor sidewall or mounting device around the respective opening and may cause rotation
of the axle or axle portion to align the axle shape or form with the shape or form of the
opening as the axle end is inserted into and at least partially through the opening in the
conveyor sidewall or mounting device.

Changes and modifications in the specifically described embodiments can be carried
out without departing from the principles of the present invention, which is intended to be
limited only by the scope of the appended claims, as interpreted according to the principles of

patent law.
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The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows:

1. An axle bearing cartridge (24) configured to be received within an end of a roller
portion (20) of a conveyor roller (12), said axle bearing cartridge comprising:

a housing (26) adapted to be inserted at least partially into an end of the cylindrical
roller portion, said housing comprising an inner end and an outer end, said inner end
comprising an inner support (27);

a stub axle (22) positioned partially within said housing, said stub axle having a
longitudinal axis, said stub axle extending at least partially through said inner support such
that said inner support defines a gap circumferentially around said stub axle; and

a bearing assembly (28) positioned generally at said outer end of said housing and
between said stub axle and said housing to provide rotational support of said hbusing about
said stub axle, wherein a portion of said inner support of said housing closes said gap and
provides contact support for said stub axle in response to loading induced deflection at said

roller portion in a direction generally normal to said longitudinal axis of said stub axle.

2. The axle bearing cartridge of claim 1, wherein said inner support of said housing

defines said circumferential gap during operation of the roller conveyor.

3. The axle bearing cartridge of claim 1, wherein said portion of said inner support
closes a portion of said circumferential gap in response to loading induced deflection induced
by overloading of said roller portion of the roller, said overloading being greater than a

threshold amount of loading of said roller portion.

4. The axle bearing cartridge of claim 1, wherein said inner support defines an inner wall
at said inner end of said housing, said inner wall defining an inner opening therethrough for

receiving said stub axle at least partially therethrough.
5. The axle bearing cartridge of claim 1, wherein said inner support defines an inner

opening (27a) for receiving an inner axle portion of said stub axle at least partially

therethrough.
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6. The axle bearing cartridge of claim 5, wherein said inner axle portion comprises a
generally cylindrical inner axle portion, said inner opening having a diameter which is greater

than a diameter of said inner axle portion.

7. The axle bearing cartridge of claim 1 including a biasing member (34) for biasing said
stub axle such that an outer axle portion of said stub axle extends outwardly from said

housing.

8. The axle bearing cartridge of claim 7, wherein one end of said biasing member
engages a raised portion (22¢) of said stub axle and the other end of said biasing member

engages said inner support.

9. The axle bearing cartridge of claim 1 including an inner adapter (30) positioned
around said axle and an outer adapter (32) at said outer end of said housing, said bearing
assembly being positioned between said inner adapter and said outer adapter to provide
rotational support of said outer adapter, said housing and said roller portion around said inner

adapter and said stub axle.

10.  The axle bearing cartridge of claim 9, wherein said stub axle comprises a raised
shoulder (22¢) which engages said inner adapter to limit longitudinal outward movement of

said stub axle relative to said inner adapter.

11. The axle bearing cartridge of claim 1, wherein said stub axle comprises an outer axle
portion (22a) having a hexagonal-shaped cross section and a generally conical-shaped outer

end.

12. The axle bearing cartridge of claim 12, wherein said conical-shaped outer end

comprises at least one raised rib (23) therealong.
13. The axle bearing cartridge of claim 12, wherein said at least one raised rib is arranged

to be skewed relative to a plane bisecting said stub axle along said longitudinal axis of said

stub axle and between opposite corners of said hexagonal-shaped outer axle portion.
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14 A conveyor roller (12) for mounting at and between opposite sidewalls of a conveyor,
said conveyor roller comprising:

aroller portion (20); and

an axle portion 22) positioned at least partially within said roller portion and rotatable
relative thereto, said axle portion defining a longitudinal axis (27) and extending from at least
one end of said roller portion, said axle portion having a generally conical-shaped axle end
(22d) defining a generally conical-shaped surface, said axle end having at least one raised rib

(23) positioned along said generally conical-shaped surface of said axle end.

15.  The conveyor roller of claim 14, wherein said at least one raised rib is arranged to be

skewed relative to a plane bisecting said axle portion along said longitudinal axis.

16.  The conveyor roller of claim 15, wherein said axle portion has a hexagonal-shaped
cross-section, said at least on raised rib extending from a tip region of said conical-shaped
axle and toward a corner of said hexagonal-shaped axle portion, said at least one raised rib
being skewed relative to a plane bisecting said axle portion along said longitudinal axis of

said axle portion and between opposite corners of said hexagonal-shaped axle portion.

17.  The conveyor roller of claim 14, wherein said at least one raised rib comprises a

generally straight rib extending along said conical-shaped surface.

18.  The conveyor roller of claim 14, wherein said at least one raised rib comprises a pair

of raised ribs positioned along said generally conical-shaped surface.

19. The conveyor roller of claim 14, wherein said pair of raised ribs are arranged to be

skewed relative to a plane bisecting said axle portion along said longitudinal axis.

20. The conveyor roller of claim 19, wherein said pair of raised ribs are arranged to define

an angle between them.

21.  The conveyor roller of claim 14, wherein said at least one tib comprises a generally

rounded cross section.
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22.  The conveyor roller of claim 14, wherein said axle portion is axially movable relative
to said cylindrical roller portion and is movably mounted at an axle bearing unit (24)

positioned within said roller portion.

23.  The conveyor roller of claim 22, wherein said axle bearing unit comprises a housing
(26) adapted to be inserted at least partially into said roller portion, said housing comprising
an inner support (27) at an inner end portion of said housing, said axle portion extending at

least partially through said inner support, said inner support defining a gap circumferentially

around said axle portion.

24.  The conveyor roller of claim 23, wherein a portion of said inner support closes a
portion of said circumferential gap and provides contact support of said axle portion in
response to loading induced deflection at said inner end of said housing in a direction

generally normal to said longitudinal axis of said axle portion.
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