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(57) ABSTRACT

A cartridge bearing assembly for a roller conveyor system
includes a housing having a first end, a second end opposing
the first end, an inner surface, and an outer surface. A pair
of bearings is spaced from each other and disposed in the
housing. An shaft is received by the pair of bearings. The
shaft is formed from a plastic material. A spring is disposed
about a first portion of the shaft intermediate the pair of
bearings. The spring biases the shaft outwardly from the first
end of the housing.







Patent Application Publication  Sep. 13, 2018 Sheet 2 of 5 US 2018/0257870 A1




Patent Application Publication  Sep. 13, 2018 Sheet 3 of 5 US 2018/0257870 A1

10
e
_—16

FIG. 2

~
14

Y
36

22

20
N
O

49
6
o
v
24b 565528
32
~"
38

N
44
18 /
/
54
52
L 24

8
A
52
S/
S
£
26

30—\
50—_|




Patent Application Publication  Sep. 13, 2018 Sheet 4 of 5 US 2018/0257870 A1

3 T
~ \ g o
’E .C_D
T
Eg
\n ‘ I'/-g

57—



Patent Application Publication  Sep. 13, 2018 Sheet 5 of 5 US 2018/0257870 A1

FIG. 4

38
L WA

36 34
O]
S
)

16

ol N
\—\
/ 2
g s
LT
g b

3§(
|
=
\

OI




US 2018/0257870 Al

CARTRIDGE BEARING ASSEMBLY FOR
SKEWED ROLLER CONVEYORS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional Patent Application Ser. No. 62/469,124, filed on Mar.
9, 2017. The entire disclosure of the above patent application
is hereby incorporated herein by reference.

FIELD OF INVENTION

[0002] The invention relates to conveyor rollers and more
particularly to a cartridge bearing assembly for conveyor
rollers.

BACKGROUND

[0003] Commonly, a singulator conveyor system is used
for alignment and singulation of packages, goods, and
materials. An example of a singulator conveyor system is
disclosed in U.S. Pat. No. 5,769,204, hereby incorporated
herein by reference in its entirety. For example, the singu-
lator conveyor system is employed in packaging facilities
such as courier facilities so packaging can be identified and
automatically processed through sorting equipment. The
singulator conveyor system has skewed or angled rollers to
move the packages to one side of the singulator conveyor
system, typically along a guard rail or an edge guide. A
technique of gradually increasing a surface speed of the
singulator conveyor system is used to create gaps between
individual ones of the packages, resulting in the packages
being aligned in a single file orientation. The most common
singulator conveyor system design incorporates a flat drive
belt that contacts the rollers and provides drive through
friction. Such a conveyor system is identified by the Con-
veyors Equipment Manufacturers Association (CEMA) as a
belt driven live roller conveyor (BDLR).

[0004] Because the rollers on the singulator conveyor
system are not perpendicular to a side frame, a series of drive
motors and drive belts are needed instead of a single drive
belt in order to drive rollers over an entire length of the
singulator conveyor system. The series of drive belts forms
wear patterns on the rollers. Since the singulator conveyor
system requires the series of the drive belts, consequently,
there are also a large number of moving parts resulting in
significant maintenance efforts and manufacturing costs.
[0005] The conveyor system typically consist of tubular
rollers. For certain material handling applications, the rollers
are driven by a torque transmitting mechanism such as a
friction belt, multi-V belt, chain, timing belt or other types
of belts, for example. The torque transmitting mechanism
typically engages with a hub of the rollers. However, the
typical construction of the rollers used in this type of
conveyor is complex due to a high duty cycle and a
requirement for minimal maintenance of the conveyor roll-
ers. The conveyor rollers have a combination of machined
components and welded sub-assemblies to create a double,
spring loaded shaft assembly that is continuous throughout
an entire length of the roller. The spring loading causes the
shaft assembly to urge a shaft outwardly from ends of the
rollers as the shaft and/or conveyor frame begins to wear. As
a result, the rollers remain properly mounted within the
conveyor frame. However, as mentioned above, these
assemblies are complex and can be costly to manufacture
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and are unable to withstand heavier loads and higher speeds
or loads applied to the rollers.

[0006] Other examples of rollers with spring loaded com-
ponents are shown and described in U.S. Pat. Nos. 5,380,
104, 6,053,298, and U.S. Pat. Appl. Pub. No. 2007/0261933,
the disclosures of which are hereby incorporated by refer-
ence herein in their entirety. However, these examples of
spring loaded rollers are also complex, costly to manufac-
ture and maintain, difficult to assemble, and also may not be
able to withstand higher speeds or heavier loads of rollers.

[0007] Therefore, it would be desirable to provide a car-
tridge bearing assembly for a conveyor roller configured for
use with a torque transmitting device that minimizes wear
and maintenance, facilitates ease of assembly, and mini-
mizes manufacturing costs and complexity of the conveyor
rollers.

SUMMARY OF THE INVENTION

[0008] In accordance and attuned with the present inven-
tion, a cartridge bearing assembly for a conveyor roller
configured for use with torque transmitting devices that
minimizes wear and maintenance, facilitates ease of assem-
bly, and minimizes manufacturing costs and complexity of
the conveyor rollers has surprisingly been discovered.

[0009] According to an embodiment of the disclosure, a
cartridge bearing assembly for a roller conveyor system is
disclosed. The cartridge bearing assembly includes a hous-
ing having a first end, a second end opposing the first end,
an inner surface, and an outer surface, a pair of bearings
disposed in the housing and spaced from each other, a shaft
received by the pair of bearings, the shaft formed from a
plastic material, and a spring disposed about a first portion
of the shaft intermediate the pair of bearings, the spring
biasing the shaft axially outwardly from the second end of
the housing.

[0010] According to another embodiment of the disclo-
sure, a cartridge bearing assembly for a roller conveyor
system includes a housing having a first end configured for
insertion into a roller, a second end opposing the first end,
an inner surface, and an outer surface. A pair of bearings are
disposed in the housing and spaced from each other. Each of
the pair of bearings have substantially equal outer diameters.
A shaft is received by the pair of bearings. A spring is
disposed about a first portion of the shaft intermediate the
pair of bearings. The spring is biasing the shaft axially
outwardly from the second end of the housing.

[0011] According to yet another embodiment of the dis-
closure, a roller assembly for a roller conveyor system is
disclosed. The roller assembly includes a tubular roller and
a cartridge bearing assembly received in an end of the roller.
The cartridge bearing assembly includes a housing having a
first end configured for insertion into the roller, a second end
opposing the first end, an inner surface, and an outer surface.
A pair of bearings are disposed in the housing and spaced
from each other. A shaft is received by the pair of bearings.
A first end of the shaft is disposed within the housing spaced
from the first end of the housing and a second end of the
shaft is disposed outwardly from the second end of the
housing. A spring is disposed about a first portion of the shaft
intermediate the pair of bearings. The spring biasing the
shaft axially outwardly from the second end of the housing.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The above, as well as other objects and advantages
of the invention, will become readily apparent to those
skilled in the art from reading the following detailed descrip-
tion of a preferred embodiment of the invention when
considered in the light of the accompanying drawings
which:

[0013] FIG. 1 is a top perspective view of a cartridge
bearing assembly according to an embodiment of the inven-
tion;

[0014] FIG. 2 is a cross-sectional elevational view of the
cartridge bearing assembly of FIG. 1;

[0015] FIG. 3 is an enlarged side elevational view of an
insert of the cartridge bearing assembly of FIGS. 1-2; and
[0016] FIG. 4 is a fragmentary cross-sectional elevational
view of a pair of the cartridge bearing assemblies of FIGS.
1-2 coupled to opposing ends of a roller.

DETAILED DESCRIPTION OF THE
INVENTION

[0017] The following detailed description and appended
drawings describe and illustrate various embodiments of the
invention. The description and drawings serve to enable one
skilled in the art to make and use the invention, and are not
intended to limit the scope of the invention in any manner.
In respect of the methods disclosed, the steps presented are
exemplary in nature, and thus, the order of the steps is not
necessary or critical. As used herein, substantially is defined
at “to a considerable degree” or “proximate” or as otherwise
understood by one ordinarily skilled in the art.

[0018] FIGS. 1-4 illustrate a cartridge bearing assembly
10 configured for coupling to an end of a roller 12 employed
in a roller conveyor system (not shown) according to an
embodiment of the disclosure. The cartridge bearing assem-
bly 10 is particularly advantageous for a roller employed in
a singulation type roller conveyor system. As described
herein, a singulation type roller conveyor system refers to a
conveyor configured to receive randomly oriented and posi-
tioned articles to be conveyed and orient and/or align the
articles in a desired configuration or pattern such as single
file along a direction of travel. By positioning and orienting
the articles, the articles can be conveyed to another conveyor
system or other assembly line system or facility one at a
time, for example. In other examples, the articles oriented in
single file can be more efficiently scanned, tagged, tracked,
observed for quality, or otherwise manipulated or observed.
In order to orient and align the articles in single file, at least
some of the rollers 12 of the roller conveyor system are
skewed, or disposed at an angle, with respect to the direction
of travel or with respect to sides of a conveyor frame.
However, it is understood the rollers 12 with the cartridge
bearing assemblies 10 can be employed in other live roller
conveyor systems, if desired.

[0019] The cartridge bearing assembly 10 includes a hous-
ing 14 having a first end 16 and an opposing second end 18.
The housing 14 is substantially cylindrical and defines an
inner surface 20 and an outer surface 22. The housing 14 is
configured to house a pair of bearings 24 including a first
bearing 24a and a second bearing 245, an shaft 26, a spring
28, an insert 30, and a retaining ring 32.

[0020] A flange 34 extends radially outwardly from the
outer surface 22 of the housing 14. The flange 34 is formed
intermediate the first end 16 of the housing 14 and the
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second end 18 of the housing 14 and separates the outer
surface 22 of the housing 14 into a roller engagement portion
36 and a torque transmitter engagement portion 38. The
roller engagement portion 36 is adjacent the first end 16 of
the housing 14 and the torque transmitter engagement por-
tion 38 is adjacent the second end 18 of the housing 14.

[0021] A diameter of the outer surface 22 of the roller
engagement portion 36 is substantially constant but tapers
radially inwardly with respect to a central axis of the housing
14 towards the first end 16 of the housing 14 and also
towards and flange 34. The tapering is advantageous for
inserting the cartridge bearing assembly 10 into the roller 12.
The outer surface 22 of the torque transmitter engagement
portion 38 includes engagement members 40 formed therein
which are configured as a plurality of grooves concentric
with respect to the outer surface 22 of the housing 14. The
engagement members 40 correspond in shape with a shape
of V-shaped protuberances formed on a torque transmitter
such as a multi-V type torque transmitter. For example, the
multi-V shaped torque transmitter can be a Poly-V type
torque transmitter made by Hutchinsom FTS Inc. of Auburn
Hills, Mich. The engagement members 40 can be continu-
ously formed along an entire length of the outer surface 22
of the torque transmitter engagement portion 38 or can
include a set of a number of the engagement members 40
spaced from another set of a number of the engagement
members 40, as shown. In the embodiment shown, the outer
surface 22 of the torque transmitter engagement portion 38
permits a pair of torque transmitters to engage the outer
surface 22 thereof. It is understood the engagement members
40 are not limited to V-shaped grooves. The engagement
members 40 can be any type of engagement members 40
configured to engage a desired torque transmitter such as
chain torque transmitters, O-ring torque transmitters, timing
belt torque transmitters, or other type of torque transmitter
as desired. Examples of types of the engagement members
40 are disclosed in U.S. Pat. No. 9,643,784, the disclosure
of which is hereby incorporated herein in its entirety.

[0022] The inner surface 20 of the housing 14 includes a
first shoulder 42 and a second shoulder 44. The first shoulder
42 is spaced from the first end 16 of the housing 14 and the
second shoulder 44 is spaced from the second end 18 of the
housing 14. A thickness of the housing 14 between the first
end 16 of the housing 14 and the first shoulder 42 and
between the second end 18 of the housing 14 and the second
shoulder 44 is greater than the remaining portions of the
housing 14 intermediate the first shoulder 42 and the second
shoulder 44. An inner diameter of the housing 14 from the
first end 16 thereof to the first shoulder 42 is substantially
equal to an inner diameter of the housing 14 from the second
end 18 thereof to the second shoulder 44.

[0023] An outer surface of each of the bearings 24 engages
the inner surface 20 of the housing 14. The bearings 24 are
axially aligned with each other and include substantially
equal outer diameters. An inner diameter of the second
bearing 24b is slightly smaller than an inner diameter of the
first bearing 24a to accommodate the insert 30, described in
further detail hereinbelow. The first bearing 24a is received
in the first end 16 of the housing 14 and engages the first
shoulder 42 to militate against the first bearing 24a moving
axially in a direction past the first shoulder 42. The second
bearing 24b is received in the second end 18 of the housing
14 and engages the second shoulder 44 to militate against the
second bearing 246 moving axially in a direction past the
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second shoulder 44. The bearings 24 are each substantially
annular and are a roller bearing type. It should be understood
that only two bearings 24 are required for minimal com-
plexity of assembly. However, more or fewer bearings can
be included without departing from the scope of the disclo-
sure.

[0024] Each of the bearings 24 receives the shaft 26
therein. The shaft 26 includes a spring portion 46 received
in the first bearing 24a and a frame engagement portion 48
received in the second bearing 24b and configured for
engaging a frame of the roller conveyor system. The shaft 26
does not extend entirely through a length of the roller 12. It
is understood the shaft 26 can extend a minimal distance
from the first bearing 24a towards the first end 16 of the
housing 14 or minimally past the first end 16 of the housing
14. For example, as shown, the shaft 26 only extends from
a position within the housing 14 spaced from the first end 16
of the housing 14 to a position at a desired distance out-
wardly from the second end 18 of the housing 14. The shaft
26 extends through an inner surface of the bearings 24,
wherein the bearings 24 support the shaft 26 and allow for
rotation of the cartridge bearing assembly 10 around the
shaft 26 and thus, allow for rotation of the roller 12. In
certain embodiments, as shown, the shaft 26 includes a bore
27 formed at the distal end thereof. Although, in other
embodiments, the shaft 26 can be substantially solid and
formed without the bore 27.

[0025] The shaft 26 includes a circumferentially formed
indentation 49 formed intermediate the spring portion 46
and the frame engagement portion 48. The indentation 49
receives the retaining ring 32. The retaining ring 32 has a
diameter greater than a diameter of the spring portion 46.
The diameter of the spring portion 46 is substantially
constant. The frame engagement portion 48 of the shaft 26
has a substantially hexagonal cross-sectional shape. A width
across flats and a width across corners of the frame engage-
ment portion 48 are proximate the diameter of the spring
portion 46. For example, the width across flats of the frame
engagement portion 48 can be within a range of about 0
inches to 0.05 inches less than the diameter of the spring
portion 46. In another example, the width across corners of
the frame engagement portion 48 is within a range of about
0to 0.1 inches greater than the diameter of the spring portion
46. As a specific example, the width across flats of the frame
engagement portion 48 is 0.75 inches, the width across
corners of the frame engagement portion 48 is 0.866 inches,
and the diameter of the spring portion 46 is 0.785 inches. It
is understood, the spring portion 46 and the frame engage-
ment portion 48 can have other dimensions as desired. The
frame engagement portion 48 tapers radially inwardly
towards an end of the shaft 26 with respect to an axis
extending through the shaft 26.

[0026] The spring 28 is positioned intermediate the first
bearing 24a and the second bearing 24b. As shown, the
spring 28 is a helical spring and encircles the spring portion
46 of the shaft 26 and is seated against the first bearing 24a
at a first end and against the retaining ring 32 at a second
end. The spring 28 biases the shaft 26 in a direction
outwardly from the housing 14 with respect to the second
end 18, wherein a portion of the shaft 26 is normally exposed
outwardly from the housing 14 to engage the frame of the
roller conveyor system. The spring 28 is of a compression
type spring. However, the spring 28 can be any type of
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spring or biasing member as desired to bias the shaft 26 in
the direction outwardly from the housing 14 with respect to
the second end 18.

[0027] A first end 55 of the insert 30 may be partially
received in the second end 18 of the housing 14 and the
second bearing 24b. A second end 57 of the insert 30 extends
outwardly from the housing 14. The insert includes a central
bore 50 configured to receive the frame engagement portion
48 of the shaft 26. Thus, the central bore 50 has a hexagonal
cross-sectional shape to correspond to the hexagonal shape
of the shaft 26. As a result, relative rotation between the
shaft 26 and the insert 30 is prevented. However, the insert
30 is permitted to rotate with the cartridge bearing assembly
10. A flange 52 extends radially outwardly from an outer
surface of the insert 30 at a portion of the insert 30
intermediate the ends 55, 57 thereof. The flange 52 has a
diameter slightly smaller than an inner diameter of the
housing 14 at the second end 18 of the housing 14 to permit
relative rotation between the insert 30 and the housing 14.
The flange 52 covers and protects the second bearing 245
and militates against undesired movement of the second
bearing 245b. As shown in FIG. 3, the insert 30 includes a
stop 54 formed adjacent the flange 52. The stop 54 permits
a minimal gap to be formed between the flange 52 and the
second bearing 245. A lip 56 may be formed at the end of the
insert 30 to militate against the second bearing 245 moving
in an axial direction towards the first end 16 of the housing
14.

[0028] According to an embodiment of the disclosure, the
housing 14 is formed by an injection molding process and
the material used to form the housing 14 is a plastic material.
However, other materials and processes can be used to form
the housing 14 without departing from the scope of the
present disclosure. As shown, the shaft 26 is formed from a
steel material. However, in another embodiment, the shaft
26 can be formed from a durable plastic material to mini-
mize damage or wear to the roller conveyor system framing
and specifically to a corresponding hexagon-shaped hole for
receiving the frame engagement portion 48. For example,
the shaft 26 can be formed from Polyoxymethylene (POM),
high density polyethylene, or any other plastic as desired.
Additionally, the shaft 26 can be coated with a plastic
material or a plastic sleeve or insert can receive the shaft 26.
[0029] As shown in FIG. 4, the ends of the roller 12, which
is tubular, receive the roller engagement portion 36 of the
housing 14. The roller engagement portion 36 is coupled to
the roller 12 by an interference fit. Although other coupling
methods could be employed if desired in lieu of or in
addition to the interference fit. The flange 34 militates
against the roller 12 extending beyond the flange 34 and into
the torque transmitter engagement portion 38, thereby
allowing the torque transmitter engagement portion 38 to be
exposed.

[0030] In application, as mentioned previously, the shaft
26 is biased axially outwardly from the cartridge bearing
assembly 10 so the frame engagement portion 48 is biased
axially outwardly from the housing 14. However, it should
be understood, with a force greater than the biasing force of
the spring 28, the shaft 26 can be urged inwardly to facilitate
insertion of the shaft 26 into the frame of the roller conveyor
system. Torque transmitters (not shown) engage the engage-
ment members 40 of the housing 14. A drive assembly is in
mechanical communication with at least one of the rollers 12
to provide torque automatically to the rollers 12. The drive
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assembly is configured as a conveyor drive assembly and
can include a motor, a speed reducer (not shown), a drive
pulley (not shown), sprockets (not shown), guards, and other
components commonly employed with the conveyor drive
assembly such as a drive shaft, for example.

[0031] Advantageously, the cartridge bearing assembly 10
is easily manufactured and easily assembled and coupled to
the roller 12. The cartridge bearing assembly 10 has fewer
components compared to prior art assemblies. The cartridge
bearing assembly 10 minimizes costs and is more robust and
results in less wear to the shaft 26, the cartridge bearing
assembly 10, and the frame of the conveyor roller system.
[0032] From the foregoing description, one ordinarily
skilled in the art can easily ascertain the essential charac-
teristics of this invention and, without departing from the
spirit and scope thereof, can make various changes and
modifications to the invention to adapt it to various usages
and conditions.

1. A cartridge bearing assembly for a roller conveyor
system comprising:

a housing having a first end, a second end opposing the

first end, an inner surface, and an outer surface;

a pair of bearings disposed in the housing and spaced from
each other;

an shaft received by the pair of bearings, the shaft formed
from a plastic material; and

a spring disposed about a first portion of the shaft inter-
mediate the pair of bearings, the spring biasing the shaft
axially outwardly from the second end of the housing.

2. A cartridge bearing assembly for a roller conveyor
system comprising:

a housing having a first end configured for insertion into

a roller, a second end opposing the first end, an inner
surface, and an outer surface;

a pair of bearings disposed in the housing and spaced from
each other, each of the pair of bearings having sub-
stantially equal outer diameters;

an shaft received by the pair of bearings; and

a spring disposed about a first portion of the shaft inter-
mediate the pair of bearings, the spring biasing the shaft
axially outwardly from the second end of the housing.

3. The cartridge bearing assembly of claim 2, wherein a
plurality of engagement members is formed on an outer
surface of the housing configured to engage a torque trans-
mitter.

4. The cartridge bearing assembly of claim 3, wherein the
engagement members are a plurality of grooves concentri-
cally formed on the outer surface of the housing.

5. The cartridge bearing assembly of claim 4, wherein
each of the plurality of grooves is V-shaped.

6. The cartridge bearing assembly of claim 4, wherein a
flange divides the housing into a roller engagement portion
and a torque transmitter engagement portion, and wherein
the torque transmitter engagement portion includes the
engagement members.

7. The cartridge bearing assembly of claim 2, wherein the
shaft is divided into a spring portion having a substantially
circular cross-sectional shape and a frame engagement por-
tion having a substantially hexagonal cross-sectional shape,
and wherein the frame engagement portion has a width
across flats of the hexagonal cross-sectional shape and a
width across corners of the hexagonal cross-sectional shape
substantially equal to or proximate a diameter of the spring
portion.
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8. The cartridge bearing assembly of claim 7, wherein an
annular indentation is formed in the spring portion adjacent
the frame engagement portion.

9. The cartridge bearing assembly of claim 8, further
comprising a retaining ring received in the annular inden-
tation.

10. The cartridge bearing assembly of claim 2, wherein
the shaft is formed from one of plastic and steel.

11. (canceled)

12. The cartridge bearing assembly of claim 2, wherein
the inner surface of the housing includes a first shoulder and
a second shoulder, the first shoulder spaced from the first end
of the housing and the second shoulder spaced from the
second end of the housing, and wherein a first one of the pair
of bearings engages the first shoulder and a second one of
the pair of bearings engages the second shoulder.

13. The cartridge bearing assembly of claim 2, further
comprising an insert receiving the shaft, wherein a portion
of the insert is disposed intermediate the shaft and at least
one of the pair of bearings.

14. The cartridge bearing assembly of claim 13, wherein
the insert includes a flange extending radially outwardly
from an outer surface thereof, a stop formed adjacent the
flange, and a lip formed at a first end of the insert.

15. The cartridge bearing assembly of claim 2, wherein
the shaft does not extend beyond the first end of the housing.

16. A roller assembly for a roller conveyor system com-
prising:

a tubular roller;

a cartridge bearing assembly received in an end of the

roller, the cartridge bearing assembly including:

a housing having a first end configured for insertion
into the roller, a second end opposing the first end, an
inner surface, and an outer surface;

a pair of bearings disposed in the housing and spaced
from each other;

an shaft received by the pair of bearings, a first end of
the shaft disposed within the housing spaced from
the first end of the housing and a second end of the
shaft disposed outwardly from the second end of the
housing; and

a spring disposed about a first portion of the shaft
intermediate the pair of bearings, the spring biasing
the shaft axially outwardly from the second end of
the housing.

17. The roller assembly of claim 16, wherein the housing
is divided into a roller engagement potion received in the
roller and a torque transmitter engagement portion config-
ured for engaging a torque transmitter.

18. The roller assembly of claim 17, wherein the torque
transmitter engagement portion includes a plurality of
engagement members formed on an outer surface thereof.

19. The roller assembly of claim 18, wherein the engage-
ment members are a plurality of grooves.

20. The roller assembly of claim 17, wherein the housing
includes a flange extending annularly outwardly from the
outer surface of the housing, the flange engaging the end of
the roller.

21. The cartridge bearing assembly of claim 3, wherein
the engagement members are a plurality of grooves concen-
trically formed on the outer surface of the housing.
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