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(54) Title: TRACK ROLLER ASSEMBLY

FIG. 3

(57) Abstract: A track roller frame (18) is provided for an endless track (16). The track roller frame (18) includes a shatt (52) in-
cluding a body portion (58) and a flange (60). A first bearing assembly (54) rotatably supports a first rim portion (40) on the shaft
(52) and a second bearing assembly (54) rotatably supports a second rim portion (42) on the shaft. Each of the first bearing assembly
and the second bearing assembly (54) includes a first leg (70) that extends in the axial direction and is disposed along the body por -
tion (58) of the shaft (52) and a second leg (72) that extends in the radial direction and is disposed along the flange (60). A respect -
ive inner surface (62, 66) of each of the first rim portion (40) and the second rim portion (42) that faces the bearing assembly (54) in-
cludes a plurality of lubricant pockets (78) for receiving lubricant. Each of the lubricant pockets (78) is configured and arranged
such that lubricant contained therein is in fluid communication with the bearing assembly (54).
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Description

TRACK ROLLER ASSEMBLY

Technical Field

This disclosure relates generally to tracked undercarriages for
machines, more particularly, to a track roller assembly for a tracked

undercarriage.

Background

Many track-type machines have tracked undercarriages that move
along the ground as the machine travels. Examples of track-type machines with
tracked undercarriages may include, but are not limited to, excavators, tractors,
dozers, and the like. Generally, tracked undercarriages include an endless or
continuous track driven around two or more wheels. An endless track can better
distribute the force the track-type machine applies to the ground as a result of the
targe surface area of the track as compared to the wheels alone. This may allow a
track-type machine with an endless track to traverse soft ground with a lower
likelihood of becoming stuck, for example, due to sinking. In addition, endless
tracks may also increase durability of the machine.

Endless tracks for track-type machines are typically made up of a
loop of coupled metal links having outer sides that engage a work surface such
as the ground, and inner sides traveling about rotating components. These
rotating components can include various drive sprockets, tensioners, idlers and
track rollers. The track rollers of a typical track-type work machine rotate
passively against an inside of the track as it traverses the work surface. One
example of such a track roller assembly is disclosed in U.S. Patent 7,374,257
(“the ‘257 patent”}. The track roller assembly disclosed in the ‘257 patent
includes two rim portions that are supported on a shaft by a bearing assembly.
The bearing assembly includes a pair of sleeves each arranged between a
respective one of the rims and the shaft. Each sleeve is configured to rotate
freely relative to both the shaft and the respective rim portion.

A common issue with track roller assemblies including the track
roller assembly disclosed in the ‘257 patent is that the designs can be relatively

expensive. For example, the material cost for the components of the track roller
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assemblies may be relatively high. Additionally, the track roller assemblies may
be relatively ditficult and time consuming, and therefore relatively expensive, to

assemble.

Summary

In one aspect, the disclosure describes a track roller assembly for
an endless track. The disclosed track roller assembly includes a shaft including a
body portion and a flange that extends in a radial direction away from the body
portion. The shaft has a rotational axis that defines an axial direction. A first
rim portion and a second rim portion are connected together. A first bearing
assembly rotatably supports the first rim portion on the shaft and a second
bearing assembly rotatably supports the second rim portion on the shaft. Each of
the first bearing assembly and the second bearing assembly includes a first leg
that extends in the axial direction and is disposed along the body portion of the
shaft and a second leg that extends in the radial direction and is disposed along
the flange. A respective inner surface of each of the first rim portion and the
second rim portion that faces the bearing assembly includes a plurality of
lubricant pockets for receiving lubricant. Each of the lubricant pockets is
configured and arranged such that lubricant contained therein is in fluid
communication with the bearing assembly.

In another aspect, the disclosure describes a track assembly. The
disclosed track assembly includes a roller frame, an endless track and a track
roller assembly supported on the track roller frame for guiding the endless track.
The track roller assembly includes a shaft including a body portion and a flange
that extends in a radial direction away from the body portion. The shaft has a
rotational axis defining an axial direction A first rim portion and a second rim
portion are connected together. A first bearing assembly rotatably supports the
first rim portion on the shaft and a second bearing assembly rotatably supports
the second rim portion on the shaft Each of the first bearing assembly and the
second bearing assembly includes a first leg that extends in the axial direction
and is disposed along the body portion of the shaft and a second leg that extends
in the radial direction and is disposed along the flange. A respective inner
surface of each of the first rim portion and the second rim portion that faces the

bearing assembly includes a plurality of lubricant pockets for receiving lubricant.
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Each of the lubricant pockets is configured and arranged such that lubricant
contained therein is in fluid communication with the bearing assembly.

In yet another aspect, the disclosure describes a method of
assembling a track roller assembly. According to the described method a first
bearing assembly is inserted into a first rim portion with a first leg of the first
bearing assembly abutting an inner radial surface of the first rim portion and a
second leg of the first bearing assembly abutting an inner axial surface of the
first rim portion. The inner radial surface of the first rim portion includes a
plurality of lubricant pockets for receiving lubricant with each of the lubricant
pockets being configured and arranged such that lubricant contained therein is in
fluid communication with the first bearing assembly. A second bearing
assembly is inserted into a second rim portion with a first leg of the second
bearing assembly abutting an inner radial surface of the second rim portion and a
second leg of the second bearing assembly abutting an inner axial surface of the
second rim portion. The inner radial surface of the second rim portion includes a
plurality of lubricant pockets for receiving lubricant with each of the lubricant
pockets being configured and arranged such that lubricant contained therein is in
fluid communication with the second bearing assembly. A first end of a shaft is
inserted into a first opening defined by the inner radial surface of the first rim
portion until a flange on the shaft abuts against the second leg of the first bearing
assembly. A second end of the shaft is inserted into a second opening defined by
the inner radial surface of the second rim portion until the flange on the shaft
abuts against the second leg of the second bearing assembly. The first rim

portion and the second rim portion are welded together.

Brief Description of the Drawings

FIG. 1 is a side view of an exemplary machine including a track
assembly with a track roller assembly according to the present disclosure.

FIG. 2 is a side view of the track assembly of the machine of FIG.

FIG. 3 is a isometric sectional view of a track roller assembly
according to the present disclosure.

FIG. 4 1s a side sectional view of the track roller assembly of FIG.



WO 2017/053643 4 PCT/US2016/053219

10

15

20

25

30

FIG. 5 is an isometric view of assembled first and second rim
portions of the track roller assembly of FIG. 3.

FIG. 6 is an end view of the assembled first and second rim
portions of FIG. 5.

FIG. 7 is a flow chart diagram illustrating an exemplary process

for assembling a track roller assembly according to the present disclosure.

Detailed Description

This disclosure generally relates to track assemblies for machines
and, more particularly to a track roller assembly for such a track assembly.
Referring to FIG. 1 of the drawings, a machine 10 is shown that includes an
undercarriage 12 with a track assembly 14 having an endless track 16, consistent
with the present disclosure. While only a single track assembly 14 is shown in
FIG. 1, it will be understood that a second track assembly 14 may be provided
on the side of the machine 10 opposite the side that is shown in FIG. 1.
Although the machine 10 is illustrated as an excavator, the machine 10 may be
of any other type that includes an endless track 16. Thus, as used herein, the
term “machine” refers to a mobile track-type machine that performs a driven
operation involving physical movement associated with a particular industry,
such as earthmoving, construction, landscaping, forestry, and agriculture.
Examples of machines to which the present disclosure is applicable include
earth-moving vehicles, excavators, tractors, dozers, loaders, backhoes,
agricultural equipment, material handling equipment, and other types of
machines that operate in a work environment. The machine 10 of FIG. 1 is
shown primarily for illustrative purposes to assist in disclosing features of the
present disclosure and accordingly FIG. 1 does not depict all of the components
associated with the machine 10.

The undercarriage 12 supports the machine 10 and may be
operable to move the machine 10 along a work surface such as the ground,
roads, and other types of terrain. As shown in FIG. 2, the track assembly 14 of
the undercarriage 12 may include the endless track 16, a track roller frame 18
and various guiding components supported by the track roller frame 18 that

engage with and guide the endless track 16. The guiding components may
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include one or more drive sprockets 20, idlers 22, track roller assemblies 24,
track guides 26, and carriers 28, although other components may be used.

The endless track 16 may include a link assembly 30 with a
plurality of track shoes 32 secured thereto. The link assembly 30 may extend
around the drive sprocket 20, roller assemblies 24, idler 22, and carriers 28.
More specifically, the link assembly 30 may include a plurality of links 34
connected to one another at pivot joints 36, with each link 34 having a track shoe
32 attached thereto. Moreover, each side of each track shoe 32 of the link
assembly 30 may be adjacent to and in engagement with another track shoe 32
thereby forming an endless track. The link assembly 30 may form a flexible
backbone for the endless track 16 while the track shoes 32 may provide traction
on the work surface on which the machine 10 is disposed and/or operating.

For clarity, only certain representative instances of the various
components of track assembly 14 are identified with reference numerals in FIG.
2. Other non-numbered instances of the same components perform the same
function and have the same structure as the components that do include reference
numerals. As will be appreciated by those skilled in the art, the undercarriage
12, including the track assembly 14, the guiding components, the link assembly
30 and the track shoes 32 could have configurations other than that shown in
FIGS. 1 and 2.

Referring to FIGS. 3 and 4, isometric and side sectional views of
an exemplary individual track roller assembly 24 of the track assembly 14 are
provided. The section views of FIGS. 3 and 4 are taken in a plane extending in
an axial direction of the track roller assembly 24. The track roller assembly 24
may include a rim assembly 38 that, in the illustrated embodiment, includes
adjacent first and second rim portions 40, 42. The assembled first and second
rim portions 40, 42 are shown in FIG. 5. As best shown in FIG. 4, each of the
first and second rim portions 40, 42 may include a respective joint portion 44, 46
which may enable connection of the first and second rim portions 40, 42 to each
other. In the illustrated embodiment, the joint portions 44, 46 extend in an
axtally inward direction towards each other near the center of the track roller
assembly 24. To facilitate the connection of the first and second rim portions 40,
42, the joint portions 44, 46 may be configured with mating features to support

welding of the first and second rim portions 40, 42 together. For example,
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according to one embodiment, the joint portion 44 of the first rim portion 40
may have a male configuration including a axially extending protrusion 48 while
the joint portion 46 of the second rim portion 42 may have female configuration
including a receptacle 50 within which the protrusion 48 may be received such
as best shown in FIG. 4. Of course, the joint portions 44, 46 may have other
mutually mating configurations. According to one embodiment, the first and
second rim portions 40, 42 may be substantially identical except at the axial
inward ends defining the joint.

As shown in FIG. 4, each of the first and second rim portions 40,
42 may surround and be rotatably supported on a shatt 52 by a respective
bearing assembly 54 which is arranged between the corresponding rim portion
40, 42 and the shaft 52, The shaft 52 may define a rotational axis of the track
roller assembly 24 which, in turn, corresponds to the axial direction of the track
roller assembly 24. The shaft 52 may include a body portion 58 and a flange 60
that may be arranged substantially in the center of the body portion 58 of the
shaft 52 at the joint between the first and second rim portions 40, 42. The flange
60 may be configured to extend in a radially ocutward direction relative to the
body portion 58 of the shaft 52 and may help absorb axial loading on the track
roller assembly 24. Each of the first and second rim portions 40, 42 may include
an inner radial surface 62, which in the illustrated embodiment is configured as
an annular shoulder, that faces the body portion 58 of the shaft 52 and an outer
radial surface 64 which may be configured to engage with the endless track 16.
Furthermore, each of the first and second rim portions 40, 42 may include an
inner axial surface 66 that faces the flange 60 on the shaft 52 and an opposing
outer axial surface 68. These surfaces may be configured other than as shown in
FIG. 4 depending upon, for example, the size and configuration of the rim
portions.

The bearing assembly 54 associated with each of the first and
second rira portions 40, 42 may have a L-shaped configuration {when viewed in
a cross-section taken in the axial direction) with an axially extending first leg 70
and a radially extending second leg 72 as shown in FIG. 4. In particular, the first
leg 70 of each bearing assembly 54 may have a circular configuration and be
disposed between the body portion 58 of the shaft 52 and the inner radial surface

62 of the respective one of the first and second rim portions 40, 42. The second
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leg 72 of each bearing assembly 54 may have an annular configuration and be
disposed between the flange 60 on the shatt 52 and the inner axial surface 66 of
the respective rim portion 40, 42. In an known manner, each of the first and
second legs 70, 72 of each of the bearing assemblies 54 may include a housing
that holds or contains a bearing.

To prevent debris from entering the track roller assembly 24, a
seal assembly 74 may be provided at the outer axial end of each of the first and
second rim portions 40, 42 as shown in FIGS. 3 and 4. The seal assembly 74
may include one or more seal elements and extend between the body portion 58
of the shaft 52 and the respective rim portion 40, 42. An annular collar 76 may
be arranged on the body portion 58 of the shaft 52 axially outward of the seal
assembly 74 at each end of the track roller assembly 24. The collars 76 may
help retain the seal assemblies 74 and the first and second rim portions 40, 42 in
their respective axial positions on the shaft 52.

To provide a lubricant, such as oil, to the bearing assemblies 54,
each of the first and second rim portions 40, 42 may include a system of
lubricant containment and delivery structures. According to one embodiment,
these lubricant containment and delivery structures may consist of a plurality of
lubricant pockets 78 provided in each of the first and second rim portions 40, 42.
More specifically, as shown in FIGS. 4, 5 and 6, the lubricant pockets 78 may be
provided on the inner radial surface 62 of each of the first and second rim
portions 40, 42 that faces the respective bearing assembly 54, and in particular
that faces the first leg 70 of the respective bearing assembly 54. FIG. 6 provides
an end view of the first rim portion 40, however it will be appreciated that the
second rim portion 42 may be similarly configured. In some embodiments,
lubricant pockets 78 also may be provided in the inner axial surface 66 of the
each of the first and second rim portions 40, 42 as shown in FIG. 4. More
particularly, the lubricant pockets 78 may be provided on the portion of the inner
axial surface 66 of the respective first and second rim portions 40, 42 that faces
the second leg 72 of the bearing assembly 54 so as to provide lubricant at the
interface between the respective second leg 72 and the corresponding one of the
first and second rim portions 40, 42. These lubricant pockets 78 may be

configured similarly to the lubricant pockets on the inner radial surface 62 on
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each of the first and second rim portions 40, 42 facing the first leg 70 of the
bearing assembly 54.

Each lubricant pocket 78 may be configured to communicate with
the corresponding bearing assembly 54 so as to be capable of delivering
lubricant contained in the pocket to the bearing assembly 54. For example, as
also shown in FIG. 4, each lubricant pocket 78 may have an open end 80 at the
inner radial surface 62 of the respective rim portion 40, 42 and include a side
wall 82 that extends from the open end 80 away from the inner radial surface 62
and into body of the respective rim portion 40, 42 so as to define a cavity for
receiving and containing lubricant. In the illustrated embodiment, the side wall
82 of each lubricant pocket 78 has a generally semi-circular configuration when
viewed from the end of the assembled first and second rim portions 40, 42 such
as in FIG. 4. In other embodiments, however, the lubricant pockets 78 may have
different cross-sectional configurations.

Each lubricant pocket 78 may also extend in the axial direction
relative to the respective first or second rim portion 40, 42 along at least a
portion of the inner radial surface 62 thereof and in the axial direction along at
least a portion of the inner axial surface 66 thereof. According to one
embodiment, each lubricant pocket 78 may extend along the full extent of the
first leg 70 and the full extent of the second leg 72 of the respective bearing
assembly 54. However, in other embodiments, each lubricant pocket 78, or a
subset of the lubricant pockets, may only extend along a portion of the first leg
70 and/or a portion of the second leg 72 of the respective bearing assembly 54.
Similarly, the open ends 80 of the lubricant pockets may extend the full length of
the lubricant pockets 78 or the lubricant pockets 78 may be configured such that
the openings that communicate with the respective bearing assembly 54 are only
provided along a portion of the full axial length of the lubricant pocket 78. For
example, each lubricant pocket 78 may have a plurality of axially spaced
openings that communicate with the respective bearing assembly 54.

The lubricant pockets 78 may be spaced from each other in the
circumferential direction on the inner radial surface 62 of each of the first and
second rim portions 40, 42 as shown, for example, in FIG. 4. In the illustrated
embodiment, each of the first and second rim portions 40, 42 has four lubricant

pockets 78 that are spaced equidistance from each other in the circumferential
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direction of the respective inner radial surface 62. However, a different number
of lubricant pockets 78 and/or a different circumferential spacing of the lubricant
pockets 78, including an irregular spacing of the lubricant pockets 78, may be
provided depending, for example, on the lubrication needs of the respective
bearing assembly 54. Additionally, a plurality of lubricant pockets 78 may be
provided on the inner axial surfaces 66 of the first and second rim portions 40,
42 with the individual lubricant pockets 78 being spaced from each other in the
radial direction of the track roller assembly 24. Such an arrangement may allow
the lubricant pockets 78 to communicate with the corresponding second leg 72

of the bearing assembly 54 at multiple locations.

Industrial Applicability

The track assembly 14, and in particular the track roller assembly
24 of the present disclosure can be used on the tracked undercarriage of any
tracked machine. The use of the lubricant pockets 78 in the first and second rim
portions 40, 42 can eliminate the need for a separate bushing case surrounding
the bearing assembly. Such a bushing case is provided in many track roller
assembly designs. Thus, the lubricant pockets 78 allow the components of the
track roller assembly 24 to be simplified and thereby also allow the cost of the
track roller assembly to be reduced.

An exemplary method of assembling the track roller assembly 24
of the present disclosure is shown in the flow chart of FIG. 5. In a first step 90, a
respective bearing assembly 54 is inserted, such as by press fitting, into each of
the first and second rim portions 40, 42 with the first leg 70 of the bearing
assembly 54 being received in the opening defined by the inner radial surface 62
of the respective first or second rim portion 40, 42 and the second leg 72 of the
bearing assembly 54 abutting the inner axial surface 66 of the rim portion. Next,
in step 92, each end of the body portion 58 of the shaft 52 is inserted into a
respective one of the first and second rim portions 40, 42 until the second leg 72
of the respective bearing assembly 54 abuts against the flange 60 on the shaft 52.

In step 94, the first and second rim portion 40, 42 may be welded
together. As noted above, this welding may be facilitated by the configurations
of the joint portions 44, 46 of the first and second rim portions 40, 42. In

particular, the overlap of the joint portions 44, 46 when the first and second rim
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portions 40, 42 are assembled together (see FIG. 3) can protect the bearing
assemblies 54 and shaft 52 from being damaged by the welding process. The
welding of the first and second rim portions 40, 42 can be accomplished using
traditional arc welding. In another embodiment, the first and second rim
5  portions 40, 42 can be secured together using cold metal transfer welding. After
the first and second rim portions 40, 42 are welded together, the seal assemblies
74 and the collars 76 may be assembled on the ends the shaft 52 in step 96.
This assembly process may be substantially simplified as
compared, for example, to the assembly of track roller assemblies that include
10 bushing casings surrounding the bearing assemblies. In particular, the use of the
lubricant pockets enables the shaft to be assembled to the first and second rim
portions before they are welded together. This simplification of the assembly
process may allow the assembly process to be automated.
Accordingly, this disclosure includes all modifications and
15  equivalents of the subject matter recited in the claims appended hereto as
permitted by applicable law. Moreover, any combination of the above-described
elements in all possible variations thereof is encompassed by the disclosure

unless otherwise indicated herein or otherwise clearly contradicted by context.
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Claims

1. A track roller assembly (24) for an endless track
comprising:

a shaft (52) including a body portion (58) and a flange (60) that
extends in a radial direction away from the body portion, the shaft having a
rotational axis (56) that defines an axial direction;

a first rim portion (40) and a second rim portion (42) that are
connected together;

a first bearing assembly (54) rotatably supporting the first rim
portion (40) on the shaft (52) and a second bearing assembly (54) rotatably
supporting the second rim portion (42) on the shaft (52), each of the first bearing
assembly and the second bearing assembly includes a first leg (70) that extends
in the axial direction and is disposed along the body portion (58) of the shaft (52)
and a second leg (72) that extends in the radial direction and is disposed along
the flange (60);

wherein a respective inner surface (62, 66) of each of the first rim
portion (40) and the second rim portion (42) that faces the bearing assembly (54)
includes a plurality of lubricant pockets (78) for receiving lubricant, each of the
lubricant pockets (78) being configured and arranged such that lubricant

contained therein is in fluid communication with the bearing assembly (54).

2. The track roller assembly (24) of claim 1 wherein the
inner surface of each of the first and second rim portions (40, 42) that includes
the lubricant pockets (78) is an inner radial surface (62) that faces the first leg
(70) of the respective bearing assembly (54).

3. The track roller assembly (24) of claim 2 wherein the
lubricant pockets (78) are spaced from each other in a circumferential direction

of the respective inner radial surface (62).

4. The track roller assembly (24) of claim 3 wherein the
lubricant pockets (78) are spaced equidistance from each other in the

circumferential direction of the respective inner radial surface (62).
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5. The track roller assembly (24) of claim 4 wherein each
lubricant pocket (78) includes an opening (80) at the respective inner surface
(62, 66) and a side wall (82) that extends into the respective rim portion to define

a cavity that communicates with the opening.

6. The track roller assembly (24) of claim 5 further including
a first seal assembly (74) extending between the shaft (52) and the first rim
portion (40) at a first outer axial end of the first rim portion and a second seal
assembly (74) extending between the shaft (52) and the second rim portion (42)

at a second outer axial end of the second rim portion.

7. The track roller assembly (24) of claim 6 further including
a first collar (76) arranged on the shaft (52) axially outward of the first seal
assembly (74) and a second collar (76) arranged on the shaft axially outward of

the second seal assembly (74).

8. The track roller assembly (24) of claim 7 wherein the first
and second rim portions (40, 42) are connected together at a joint that includes a
protrusion (48) arranged on the first rim portion (40) and a receptacle (50) on the

second rim portion (42) in which the protrusion is received.

0. The track roller assembly of claim 8 wherein the inner
surface of each of the first and second rim portions (40, 42) that includes the
lubricant pockets (78) is an inner axial surface (66) that faces the second leg (72)
of the respective bearing assembly (54).

10. A track assembly (14) comprising:
a track roller frame (18);
an endless track (16); and
a track roller assembly (24) according to any of the preceding

claims supported on the track roller frame for guiding the endless track.
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