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DESCRIPTION

Title of the Invention

FOLLOWER BEARING

Technical Field

[0001] The present disclosure relates to a follower bearing.

[0002] This application claims priority to Japanese Patent Application No. 2020-
052971, which was filed on March 24, 2020, and is incorporated herein by reference in its

entirety.

Background Art

[0003] In a known follower bearing, an outer ring rotates while being in contact with
another member (see, for example, Patent Document 1). Patent Document 1 discloses a
follower bearing including an inner member having a first rolling surface, an outer ring
having a second rolling surface opposite to the first rolling surface, a plurality of rolling
elements disposed to be rollable on the first rolling surface and the second rolling surface,
and a sealing member disposed between the inner member and the outer ring. The inner

member of the follower bearing has an annular flange.

Citation List
Patent Literature

[0004] Patent Document 1: Japanese Patent Application Publication No. 2011-33142

Summary of Invention

Technical Problem

[0005] The follower bearing disclosed in Patent Document 1 is assembled by inserting
the inner member into the outer ring with the sealing member being placed on the flange
of the inner member. The sealing member forms a sealing structure between the sealing

member and the outer ring. In the sealing structure, a gap is formed between the outer
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ring and the sealing member or the outer ring is in contact with the sealing member in
order to reduce leakage of grease from the inside of the follower bearing and mixture of
foreign substance in the sealing structure. In the follower bearing of Patent Document 1,
the outer ring might be caught by the sealing member in inserting the inner member into
the outer ring, and it is difficult to place the outer ring in assembly. It is therefore an
object of the present disclosure to provide a follower bearing that can be easily assembled.
Solution to Problems

[0006] A follower bearing according to the present disclosure includes: an inner
member including a first body and a flange, the first body having a rod shape and having
an annular first rolling surface in an outer peripheral surface of the first body, the flange
having a disk annular shape, disposed on the outer peripheral surface at one end of the
first body, having a center axis coaxial with the first body, and having a diameter larger
than a diameter of the first body; an outer ring having an annular first surface and an
annular second rolling surface, the first surface facing an outer peripheral surface of the
flange, the second rolling surface facing the first rolling surface; a plurality of rolling
elements disposed to be rollable on the first rolling surface and the second rolling surface;
and a first sealing member including an annular first portion, the first portion being
disposed between the outer peripheral surface of the flange and the first surface and at
least partially forming a sealing structure between the first portion and the outer ring, the
first portion having an outer diameter that gradually increases toward a first end surface,
the first end surface being at an end of the flange opposite to the first rolling surface in an
axial direction.

Advantages Of Invention

[0007] The follower bearing described above can be easily assembled.

Brief Description of Drawings
[0008] FIG. 1 is a perspective view schematically illustrating a structure of a follower
bearing.

FIG. 2 is a cross-sectional view schematically illustrating the structure of the

follower bearing.
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FIG. 3 is a cross-sectional view schematically illustrating the structure of the
follower bearing.

FIG. 4 is a perspective view schematically illustrating a structure of a sealing
member.

FIG. 5 is a schematic cross-sectional view for describing a method for
assembling a follower bearing.

FIG. 6 is a schematic cross-sectional view for describing the method for
assembling a follower bearing.

FIG. 7 is a schematic cross-sectional view for describing the method for
assembling a follower bearing.

FIG. 8 is a schematic cross-sectional view for describing the method for
assembling a follower bearing.

FIG. 9 is a cross-sectional view schematically illustrating a structure of a
follower bearing according to another embodiment.

FIG. 10 is an enlarged schematic cross-sectional view of a region a in FIG. 9.

Description of Embodiments
[0009] [Summary of Embodiment]

First, an embodiment of the present disclosure will be listed and described. A
follower bearing according to the present disclosure includes: an inner member including
a first body and a flange, the first body having a rod shape and having an annular first
rolling surface in an outer peripheral surface of the first body, the flange having a disk
annular shape, disposed on the outer peripheral surface at one end of the first body,
having a center axis coaxial with the first body, and having a diameter larger than a
diameter of the first body; an outer ring having an annular first surface and an annular
second rolling surface, the first surface facing an outer peripheral surface of the flange,
the second rolling surface facing the first rolling surface; a plurality of rolling elements
disposed to be rollable on the first rolling surface and the second rolling surface; and a
first sealing member including an annular first portion. The first portion is disposed

between the outer peripheral surface of the flange and the first surface and at least
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partially forming a sealing structure between the first portion and the outer ring, the first
portion has an outer diameter that gradually increases toward a first end surface, and the
first end surface is at an end of the flange opposite to the first rolling surface in an axial
direction.

[0010] The follower bearing according to the present disclosure includes a first sealing
member. The first sealing member includes the annular first portion disposed between
the outer peripheral surface of the flange and the first surface and partially forming the
sealing structure between the first portion and the outer ring. The first portion has an
outer diameter that gradually increases toward the first end surface. The follower
bearing is assembled by inserting the inner member including the flange provided with
the first sealing member in the inner member. Since the first sealing member includes
the first portion, in inserting the inner member in the outer ring, the outer ring is guided
by the first portion, and the outer ring is less likely to get stuck on the first sealing
member. Thus, with the configuration of the follower bearing according to the present
disclosure, the follower bearing 1 can be easily assembled.

[0011] In the follower bearing described above, the first portion may have a tapered
shape whose outer diameter gradually increases toward the first end surface. With this
configuration, in inserting the inner member in the outer ring, the outer ring is more
reliably guided by the first portion, and is less likely to get stuck on the first sealing
member. Thus, with the configuration of the follower bearing according to the present
disclosure, the follower bearing can be more easily assembled.

[0012] In the follower bearing, the diameter of the second rolling surface may be
smaller than the diameter of the first surface. The outer ring may further include, in the
inner peripheral surface, an annular second surface connecting the second rolling surface
and the first surface to each other and facing a second end surface at an end opposite to
the first end surface of the flange in the axial direction. The first sealing member may
further include an annular second portion connected to the first portion and disposed
between the second end surface and the second surface. Since the first sealing member
includes the second portion, when an axial load is applied to the follower bearing, contact

between the second end surface of the flange and the second surface can be suppressed.



10

15

20

25

30

-5 -

Thus, it is possible to suppress occurrence of, for example, wearing caused by contact
between the second end surface of the flange and the second surface of the outer ring.
[0013] In the follower bearing, the second end surface of the flange may have a
maximum height roughness Rz of 12.5 um or less. With this configuration, when an
axial load is applied to the follower bearing 1, wearing of the first sealing member and the
second end surface of the flange can be reduced.

[0014] In the follower bearing, the first sealing member may include a first sealing end
surface located near the first end surface in the axial direction. An outer diameter of the
first sealing end surface may gradually decreases toward the first end surface. With this
configuration, even when dust is accumulated on the first sealing end surface, the shape
of the first sealing end surface described above facilitates sliding of the dust on the first
sealing end surface downward toward the first end surface. Accordingly, dust is less
likely to be accumulated on the first sealing end surface. Thus, dust on the first sealing
end surface is less likely to enter the inside of the bearing across the outer peripheral
surface of the first sealing member so that dustproof performance of the follower bearing
can be enhanced.

[0015] In the follower bearing, the first sealing end surface may have a tapered shape
whose outer diameter gradually decreases toward the first end surface. With this shape,
dust accumulated on the first sealing end surface can be more reliably caused to slide
down toward the first end surface. Accordingly, dust is much less likely to be
accumulated on the first sealing end surface. Thus, dust on the first sealing end surface
is less likely to enter the inside of the bearing across the outer peripheral surface of the
first sealing member so that dustproof performance of the follower bearing can be
enhanced.

[0016] In the follower bearing, the first sealing end surface may extend to the first end
surface in the axial direction. With this configuration, dust accumulated on the first
sealing end surface having the shape described above can smoothly slide down to the first
end surface so that dust is less likely to be accumulated in a region between the first
sealing end surface and the outer peripheral surface of the flange. Thus, dustproof

performance of the follower bearing can be enhanced.
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[0017] In the follower bearing, the inner member may further include a ring fitted in the
first body to contact the outer peripheral surface opposite to the flange and having a
center axis coaxial with the first body, when seen from the first rolling surface of the first
body. The inner peripheral surface of the outer ring may further have an annular third
surface and an annular fourth surface, the third surface may face an outer peripheral
surface of the ring and have a diameter larger than a diameter of the second rolling
surface, the fourth surface may connect the second rolling surface and the third surface to
each other and face a third end surface, and the third end surface may be near the first
rolling surface of the ring in the axial direction. The follower bearing may further
include an annular third portion and an annular fourth portion, the third portion may be
disposed between the outer peripheral surface of the ring and the third surface and at least
partially form a sealing structure between the third portion and the outer ring, and the
fourth portion may be connected to the third portion and disposed between the third end
surface and the fourth surface. The third portion may have an outer diameter that
gradually increases toward a fourth end surface, and the fourth end surface may be at an
end opposite to the third end surface of the ring in the axial direction.

[0018] The ring provided with the second sealing member is attached to the first body
with the first body being inserted in the outer ring. Since the second sealing member
includes the third portion, in attaching the ring provided with the second sealing member
to the first body, the ring is guided by the outer peripheral surface of the third portion so
that the second sealing member is less likely to get stuck on the outer ring. Accordingly,
the ring provided with the second sealing member can be easily attached to the first body.
In addition, since the second sealing member includes the fourth portion, when an axial
load is applied to the follower bearing, contact between the third end surface of the ring
and the fourth surface can be suppressed. Thus, it is possible to suppress occurrence of,
for example, wearing caused by contact between the third end surface of the ring and the
fourth surface of the outer ring.

[0019] In the follower bearing, the third portion may have a tapered shape whose outer
diameter gradually increases toward the fourth end surface. With this configuration, in

attaching the ring to the first body, the ring is more reliably guided by the outer peripheral
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surface of the third portion so that the second sealing member is much less likely to get
truck on the outer ring. Thus, with the configuration of the follower bearing according
to the present disclosure, the follower bearing can be more easily assembled.

[0020] In the follower bearing, the third end surface of the ring may have a maximum
height roughness Rz of 12.5 um or less. With this configuration, when an axial load is
applied to the follower bearing, wearing of the second sealing member and the third end
surface of the ring can be reduced.

[0021] In the follower bearing, the second sealing member may include a second sealing
end surface located near the fourth end surface in the axial direction. The second sealing
end surface may have an outer diameter that gradually decreases toward the fourth end
surface. With this configuration, even when dust is accumulated on the second sealing
end surface, the shape of the second sealing end surface described above facilitates sliding
of the dust on the second sealing end surface downward toward the fourth end surface.
Accordingly, dust is less likely to be accumulated on the second sealing end surface.
Thus, dust on the second sealing end surface is less likely to enter the inside of the
bearing across the outer peripheral surface of the second sealing member so that dustproof
performance of the follower bearing can be enhanced.

[0022] In the follower bearing described above, the second sealing end surface may
have a tapered shape whose outer diameter gradually decreases toward the fourth end
surface. With this shape, dust accumulated on the second sealing end surface can be
more reliably caused to slide down toward the fourth end surface. Accordingly, dust is
much less likely to be accumulated on the second sealing end surface. Thus, dust on the
second sealing end surface is less likely to enter the inside of the bearing across the outer
peripheral surface of the second sealing member so that dustproof performance of the
follower bearing can be enhanced.

[0023] In the follower bearing described above, the second sealing end surface may
extend to the fourth end surface in the axial direction. Accordingly, dust accumulated on
the second sealing end surface having the shape described above can smoothly slide down
to the fourth end surface so that dust is less likely to be accumulated in a region between

the second sealing end surface and the outer peripheral surface of the ring. Thus,
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dustproof performance of the follower bearing can be enhanced.

[0024] In the follower bearing, a material constituting the second sealing member may
be at least a resin selected from the group consisting of polyether ether ketone, polyacetal,
and polyamide. The resins are preferable as materials constituting the second sealing
member.

[0025] In the follower bearing, a material constituting the first sealing member may be
at least a resin selected from the group consisting of polyether ether ketone, polyacetal,
and polyamide. The resins are preferable as materials constituting the first sealing
member.

[0026] In the follower bearing, the rolling element may be a roller. With this
configuration, a sufficient withstand load can be easily achieved while the height of the
follower bearing in a cross section is reduced.

[0027] [Specific Examples of Embodiment]

A specific example of an embodiment of a follower bearing according to the
present disclosure will now be described with reference to the drawings. In the
following drawings, the same or corresponding parts are denoted by the same reference
numerals, and the description thereof will not be repeated.

[0028] FIG. 1 is a perspective view schematically illustrating a structure of a follower
bearing according to one embodiment of the present disclosure. FIG. 1 illustrates a state
where some parts are partially cut out in order to show an internal structure. In FIG. 1, a
hatched region corresponds to a cross section. FIG. 2 is a cross-sectional view
schematically illustrating the structure of the follower bearing. FIG. 2 shows a cross
section including a rotation axis of the follower bearing. FIG. 3 is an enlarged schematic
cross-sectional view of a region a in FIG. 2.

[0029] With reference to FIGS. 1 through 3, a follower bearing 1 according to this
embodiment includes an inner member 10, an outer ring 20, a first sealing member 30A, a
second sealing member 30B, and a plurality of rollers 40 as rolling elements. In this
embodiment, the follower bearing 1 is a full roller bearing including no cages of the
rollers 40. The inner member 10 includes a first body 50, a flange 52 disposed on an

outer peripheral surface of the first body 50 at one end, and a ring 60. The inner
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member 10 is made of steel. The first body 50 has a rod shape (solid cylindrical shape).
[0030] A hexagonal hole 53A having a regular hexagonal prism shape is formed at one
end of the first body 50 and includes a region intersecting with (orthogonal to in this
embodiment) the center axis of the first body 50. A screw portion 54 having a helical
thread groove is disposed on the outer peripheral surface of the first body 50 at the other
end. With this configuration, in placing the follower bearing 1, the screw portion 54 is
screwed into a threaded hole (not shown) formed in a retention member retaining the
follower bearing 1, for example, and the front end of a hexagonal wrench is inserted in
the hexagonal hole 53A and fastened, or the inner member 10 is inserted through a
housing hole and a nut is screwed onto the screw portion 54, thereby fixing the follower
bearing 1 to the retention member.

[0031] The first body 50 has a large diameter portion 51 whose diameter is slightly
larger than that of the other region. The large diameter portion 51 is disposed closer to
the flange 52 than the center in the axial direction. The large diameter portion 51 is
disposed between the flange 52 described later and the screw portion 54 in the axial
direction. The outer peripheral surface of the large diameter portion 51 includes a first
rolling surface 51A having a cylindrical shape. That is, the first body 50 includes the
annular first rolling surface 51A in the outer peripheral surface S0A.

[0032] The first body 50 has an opening S6A at the side opposite to the flange 52 in the
axial direction, and has a first hole 56 extending along the axial direction. The first body
50 has an opening 57A in the outer peripheral surface 50A of the first body 50, and has a
second hole 57 extending along the radial direction. The second hole 57 communicates
with the first hole 56. The first body 50 has an opening 58A in the first rolling surface
51A of the large diameter portion 51, and has a third hole 58 extending along the radial
direction. The third hole 58 communicates with the first hole 56. The first body 50 is
disposed between the large diameter portion 51 and the screw portion 54 in the axial
direction, and has an annular projection 501 having a diameter smaller than that of the
large diameter portion 51.

[0033] The flange 52 has a disk annular shape whose diameter is larger than that of the
first body 50. The flange 52 has a center axis coaxial with the first body 50. The
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diameter of the large diameter portion 51 is smaller than that of the flange 52. The
flange 52 includes an outer peripheral surface 52A, a first end surface 52B at one end in
the axial direction, and a second end surface 52C at the other end opposite to the first end
surface 52B. The first end surface 52B and the second end surface 52C are parallel to
each other. Each of the first end surface 52B and the second end surface 52C is flat. In
this embodiment, the second end surface 52C has a maximum height roughness Rz of
12.5 pm or less. The maximum height roughness Rz of the second end surface 52C is
preferably 8um or less, more preferably 7um or less, and especially preferably 6.3um or
less. The maximum height roughness Rz can be measured based on, for example, JIS B
0601. In this embodiment, for example, the second end surface 52C of the flange 52 is
ground so that the flange 52 having the second end surface 52C satisfying the maximum
height roughness Rz can be thereby formed. The second end surface 52C may be
processed by a known method as well as grinding to satisfy the maximum height
roughness Rz.

[0034] The ring 60 is fitted onto the outer peripheral surface of the projection 501 at the
side opposite to the flange 52 in the axial direction when seen from the large diameter
portion 51 of the first body 50. The ring 60 is fixed to the outer peripheral surface of the
projection 501 by a known method. The ring 60 has an annular shape. The ring 60
includes an outer peripheral surface 61, an inner peripheral surface 62, a third end surface
63 at one end in the axial direction, and a fourth end surface 64 at the other end opposite
to the third end surface 63. The outer peripheral surface 61 and the inner peripheral
surface 62 are coaxial cylindrical surfaces. The third end surface 63 and the fourth end
surface 64 are parallel to each other. With reference to FIG. 3, the ring 60 is disposed
such that the third end surface 63 contacts a step surface 51B at the opposite side to the
flange 52 of the large diameter portion 51 in the axial direction. The ring 60 is press
fitted in the first body 50, and fixed to the first body 50. In this embodiment, the third
end surface 63 of the ring 60 has a maximum height roughness Rz of 12.5 um or less.
The maximum height roughness Rz of the third end surface 63 is preferably 8pum or less,
more preferably 7um or less, and especially preferably 6.3um or less. The maximum

height roughness Rz can be measured based on, for example, JIS B 0601. In this
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embodiment, for example, the third end surface 63 of the ring 60 is ground so that the ring
60 having the third end surface 63 satisfying the maximum height roughness Rz described
above can be thereby formed. Since the flange 52 and the ring 60 are disposed to
sandwich the large diameter portion 51 in the axial direction, it is possible to suppress
detachment of the outer ring 20 and the plurality of rollers 40 in the axial direction. The
third end surface 63 may be processed by a known method as well as grinding to satisfy
the maximum height roughness Rz.

[0035] The inner member 10 is made of steel such as carbon steel for machine structure,
alloy steel for machine structure, or bearing steel. In this embodiment, the inner member
10 is made of high-carbon chromium bearing steel. A heat treatment may be performed
on a region of the first body 50 including the first rolling surface 51A. As the heat
treatment, high-frequency quenching and tempering, for example, may be performed.
Grinding may be performed on a region of the first body 50 including the first rolling
surface 51A. In this embodiment, no heat treatment is performed on the flange 52.
[0036] The outer ring 20 includes an inner peripheral surface 21A, an outer peripheral
surface 21B, a first outer ring end surface 21C at one end in the axial direction, and a
second outer ring end surface 21D at the other end in the axial direction. The inner
peripheral surface 21A includes a second rolling surface 22C facing the first rolling
surface S1A of the first body 50. That is, the outer ring 20 includes the second rolling
surface 22C in the inner peripheral surface 21A. The second rolling surface 22C has a
cylindrical shape. In this embodiment, the outer peripheral surface 21B has a cylindrical
shape. The first outer ring end surface 21C and the second outer ring end surface 21D
are annular flat surfaces. The first outer ring end surface 21C and the second outer ring
end surface 21D are orthogonal to the axial direction. The first outer ring end surface
21C and the second outer ring end surface 21D are parallel to each other. The first outer
ring end surface 21C and the second outer ring end surface 21D are exposed to the
outside in the follower bearing 1.

[0037] The inner peripheral surface 21A includes an annular first surface 22A and an
annular third surface 22D sandwiching the second rolling surface 22C in the axial

direction. The first surface 22A is disposed in the inner peripheral surface 21A at one
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end of the outer ring 20. The third surface 22D is disposed in the inner peripheral
surface 21A at the other end of the outer ring 20. The diameter of each of the first
surface 22A and the third surface 22D is larger than the diameter of the second rolling
surface 22C. Each of the first surface 22A and the third surface 22D has a cylindrical
shape whose center axis is coaxial with the rotation axis. The first surface 22A faces the
outer peripheral surface 52A of the flange 52. The third surface 22D faces the outer
peripheral surface 61 of the ring 60. The inner peripheral surface 21A further includes a
second surface 22B connecting the first surface 22A and the second rolling surface 22C to
each other, and a fourth surface 22E connecting the third surface 22D and the second
rolling surface 22C to each other. The second surface 22B and the fourth surface 22E
are annular flat surfaces. The second surface 22B and the fourth surface 22E are
orthogonal to the axial direction. The second surface 22B and the fourth surface 22E are
parallel to each other. The second surface 22B faces the second end surface 52C of the
flange 52. The fourth surface 22E faces the third end surface 63 of the ring 60.

[0038] The outer ring 20 is made of steel such as carbon steel for machine structure,
alloy steel for machine structure, or bearing steel. In this embodiment, the outer ring 20
is made of high-carbon chromium bearing steel. A heat treatment may be performed on
a region of the outer ring 20 including the second rolling surface 22C. As the heat
treatment, high-frequency quenching and tempering, for example, may be performed.
Griding may be performed on a region including the second rolling surface 22C.

[0039] With reference to FIGS. 2 through 4, each of the first sealing member 30A and
the second sealing member 30B includes an annular portion 31 serving as a first portion
or a third portion, and a projection 32 serving as a second portion or a fourth portion.
The annular portion 31 has an annular shape. The annular portion 31 includes an outer
peripheral surface 31A and an inner peripheral surface 31B. The outer peripheral
surface 31A has a conical surface. The inner peripheral surface 31B has a cylindrical
surface. Each of the outer peripheral surface 31A and the inner peripheral surface 31B
has a center axis coaxial with the rotation axis. The outer peripheral surface 31A of the
annular portion 31 has a tapered shape whose diameter gradually increases toward one

end. The outer diameter of the annular portion 31 is smaller than the inner diameter of
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each of the first surface 22A and the third surface 22D. The projection 32 is connected
to the annular portion 31. The projection 32 projects from the other end of the annular
portion 31 inward in the radial direction. The projection 32 has an annular shape. The
projection 32 has a flat annular shape. The projection 32 is coaxial with the annular
portion 31. The projection 32 includes an end surface 32A at one end in the axial
direction, and an end surface 32B at the other end in the axial direction.

[0040] With reference to FIG. 3, the annular portion 31 of the first sealing member 30A
is disposed between the outer peripheral surface 52A of the flange 52 and the first surface
22A in the radial direction. A gap is formed between the outer peripheral surface 31A of
the annular portion 31 of the first sealing member 30A and the first surface 22A. An
unillustrated gap is formed between the annular portion 31 and the outer peripheral
surface 52A of the flange 52. The annular portion 31 is clearance-fitted with the flange
52. The first sealing member 30A is a so-called non-contact seal. The projection 32 on
the first sealing member 30A is disposed between the second end surface 52C of the
flange 52 and the second surface 22B in the axial direction. The end surface 32A of the
projection 32 can contact the second end surface 52C of the flange 52. The end surface
32B of the projection 32 faces the second surface 22B in the axial direction. A gap is
formed between the first sealing member 30A and the outer ring 20 and a gap is formed
between the first sealing member 30A and the flange 52 so that increases in, for example,
sliding resistance of the outer ring 20 and a rotation torque caused by the presence of the
first sealing member 30A can be reduced, resulting in smooth rotation of the outer ring 20.
The outer peripheral surface 31A and the first surface 22A may be in contact with each
other to form no gap. The flange 52 and the first sealing member 30A may be tightly in
contact with each other.

[0041] The annular portion 31 of the second sealing member 30B is disposed between
the outer peripheral surface 61 of the ring 60 and the third surface 22D in the radial
direction. A gap is formed between the outer peripheral surface 31A of the annular
portion 31 of the second sealing member 30B and the third surface 22D. An
unillustrated gap is formed between the annular portion 31 and the outer peripheral

surface 61 of the ring 60. The annular portion 31 is clearance-fitted with the ring 60.
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The second sealing member 30B is a so-called non-contact seal. The projection 32 on
the second sealing member 30B is disposed between the third end surface 63 of the ring
60 and the fourth surface 22E in the axial direction. The end surface 32A of the
projection 32 can contact the third end surface 63 of the ring 60. The end surface 32B of
the projection 32 faces the fourth surface 22E in the axial direction. A gap is formed
between the second sealing member 30B and the outer ring 20 and a gap is formed
between the second sealing member 30B and the ring 60 so that increases in, for example,
sliding resistance of the outer ring 20 and a rotation torque caused by the presence of the
second sealing member 30B can be reduced, resulting in smooth rotation of the outer ring
20. The outer peripheral surface 61 and the third surface 22D may be in contact with
each other to form no gap. The ring 60 and the second sealing member 30B may be
tightly in contact with each other.

[0042] The annular portion 31 of the first sealing member 30A includes a first sealing
end surface 31C located near the first end surface 52B in the axial direction. The
annular portion 31 of the second sealing member 30B includes a second sealing end
surface 31D located near a fourth end surface 64 in the axial direction. The first sealing
end surface 31C and the second sealing end surface 31D are annular flat surfaces. The
first sealing end surface 31C and the second sealing end surface 31D are perpendicular to
the axial direction. The first sealing end surface 31C and the second sealing end surface
31D are in parallel to each other. The first sealing end surface 31C is disposed inside the
first outer ring end surface 21C in the bearing in the axial direction. In this embodiment,
a space 71 having an opening in the axial direction is formed by the first surface 22A of
the outer ring 20, the outer peripheral surface 52A of the flange 52, and the first sealing
end surface 31C of the first sealing member 30A. The second sealing end surface 31D
is disposed inside the second outer ring end surface 21D in the bearing in the axial
direction. In this embodiment, a space 72 having an opening in the axial direction is
formed by the third surface 22D of the outer ring 20, the outer peripheral surface 61 of the
ring 60, and the second sealing end surface 31D of the second sealing member 30B.
[0043] A material constituting each of the first sealing member 30A and the second

sealing member 30B is at least one resin selected from the group consisting of polyether
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ether ketone, polyacetal, and polyamide. In this embodiment, the material constituting
each of the first sealing member 30A and the second sealing member 30B is, for example,
nylon 66. The material constituting each of the first sealing member 30A and the second
sealing member 30B may be, for example, nylon 66 supplemented with molybdenum
disulfide. Instead of nylon 66, molybdenum disulfide, for example, may be included.
In the case of using nylon 66 as the material constituting the first sealing member 30A
and the second sealing member 30B, the first sealing member 30A and the second sealing
member 30B are soft and susceptible to wearing. When the maximum height roughness
Rz of each of the second end surface 52C and the third end surface 63 is 6.3 pum or less,
wearing of the first sealing member 30A and the second sealing member 30B can be
further reduced.

[0044] With reference to FIGS. 2 through 4, the plurality of rollers 40 are disposed to be
rollable on the first rolling surface 51A and the second rolling surface 22C. Each of the
rollers 40 has a solid cylindrical shape. Each roller 40 has a cylindrical outer peripheral
surface 41 and a pair of spherical end surfaces 42. The end surfaces 42 may be flat.
The outer peripheral surface 41 of each roller 40 is in contact with the first rolling surface
51A and the second rolling surface 22C. The rollers 40 are made of steel such as
bearing steel. The rollers 40 may be quenched and hardened.

[0045] A method for assembling the follower bearing 1 in this embodiment will now be
described. First, with reference to FIG. 5, an intermediate body 2 including the first
body 50 and the flange 52 is prepared. Next, with reference to FIGS. 5 and 6, the first
sealing member 30A is attached to the intermediate body 2. An end portion 55 of the
first body 50 is inserted in the first sealing member 30A, and the projection 32 of the first
sealing member 30A is in contact with the second end surface 52C of the flange 52.
Then, with reference to FIGS. 6 and 7, the rollers 40 are disposed with respect to the
intermediate body 2 to which the first sealing member 30A is attached. At this time, the
rollers 40 are disposed such that the outer peripheral surfaces 41 of the rollers 40 are in
contact with the first rolling surface 51A. Thereafter, with reference to FIGS. 7 and 8§,
the first sealing member 30A is attached, and an outer ring 20 is attached to the

intermediate body 2 provided with the rollers 40. The end portion 55 of the first body
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50 is inserted in the outer ring 20, and the second rolling surface 22C of the outer ring 20
is brought into contact with the outer peripheral surfaces 41 of the rollers 40 and face the
first rolling surface 5S1A. Subsequently, with reference to FIGS. 2, 3, and 8§, the ring 60
provided with the second sealing member 30B is attached to the intermediate body 2 to
which the first sealing member 30A and the outer ring 20 are attached and in which the
rollers 40 are disposed. The end portion 55 of the first body 50 is inserted in the ring 60
and the ring 60 is fitted in the first body 50 to contact a step surface 51B of the large
diameter portion 51, thereby fixing the ring 60 to the first body 50. Through the
foregoing steps, the follower bearing 1 according to this embodiment is completed.

[0046] Here, the follower bearing 1 according to this embodiment includes the first
sealing member 30A. The first sealing member 30A includes the annular portion 31
forming a sealing structure between the annular portion 31 and the outer ring 20. The
annular portion 31 has an outer diameter that gradually increases toward the first end
surface 52B. Since the first sealing member 30A includes the annular portion 31, the
outer ring 20 is guided by the annular portion 31 in attaching the outer ring 20 to the inner
member 10 so that the outer ring 20 is less likely to get stuck on the first sealing member
30A. Thus, with the configuration of the follower bearing 1 according to this
embodiment, the follower bearing 1 can be easily assembled.

[0047] In this embodiment, the annular portion 31 of the first sealing member 30A has a
tapered shape whose outer diameter gradually increases toward the first end surface 52B.
Thus, in inserting the inner member 10 in the outer ring 20, the outer ring 20 is more
reliably guided by the annular portion 31 of the first sealing member 30A so that the outer
ring 20 is much less likely to get stuck on the first sealing member 30A. Thus, with the
configuration of the follower bearing 1 according to the present disclosure, the follower
bearing 1 can be more easily assembled.

[0048] In the embodiment described above, the first sealing member 30A includes the
projection 32. Since the first sealing member 30A includes the projection 32, when an
axial load caused by, for example, misalignment is applied to the follower bearing 1,
contact between the second end surface 52C of the flange 52 and the second surface 22B

of the outer ring 20 can be suppressed. Thus, it is possible to suppress occurrence of, for
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example, wearing caused by contact between the second end surface 52C of the flange 52
and the second surface 22B of the outer ring 20.

[0049] In the embodiment, the second end surface 52C of the flange 52 has a maximum
height roughness Rz of 12.5 um or less. With this configuration, when an axial load is
applied to the follower bearing 1, wearing of the first sealing member 30A and the second
end surface 52C of the flange 52 can be reduced.

[0050] In the embodiment, the second end surface 52C of the flange 52 and the third
end surface 63 of the ring 60 are ground. In the embodiment, the second surface 22B of
the outer ring 20 and the fourth surface 22E are not ground. That is, the maximum
height roughness Rz of each of the second surface 22B and the fourth surface 22E is
larger than 12.5 pm. In this embodiment, when an axial load is applied to the follower
bearing 1, an area in which the first sealing member 30A is in contact with the second
surface 22B is larger than an area in which the first sealing member 30A is in contact with
the second end surface 52C. That is, a friction force occurring between the first sealing
member 30A and the outer ring 20 is larger than a friction force occurring between the
first sealing member 30A and the flange 52. In a manner similar to the first sealing
member 30A, when an axial load is applied to the follower bearing 1, an area in which the
second sealing member 30B is in contact with the fourth surface 22E is larger than an area
in which the second sealing member 30B is in contact with the third end surface 63.
That is, a friction force occurring between the second sealing member 30B and the outer
ring 20 is larger than a friction force occurring between the second sealing member 30B
and the ring 60. At this time, the first sealing member 30A or the second sealing
member 30B rotates relative to the inner member 10 together with the outer ring 20 in
some cases. When the first sealing member 30A or the second sealing member 30B
rotates, sliding friction occurs between the first sealing member 30A and the second end
surface 52C or between the second sealing member 30B and the third end surface 63, and
wearing of the first sealing member 30A or the second sealing member 30B occurs. By
reducing the maximum height roughness Rz of each of the second end surface 52C and
the third end surface 63, occurrence of the sliding friction is reduced so that wearing of

the first sealing member 30A and the second sealing member 30B is thereby reduced. In
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the case described above, the second surface 22B of the outer ring 20 is not ground.
However, the present disclosure is not limited to this case, and the second surface 22B of
the outer ring 20 may be ground.

[0051] In the embodiment, the first sealing end surface 31C is disposed inside the first
outer ring end surface 21C in the bearing in the axial direction, and the first surface 22A
of the outer ring 20, the outer peripheral surface 52A of the flange 52, and the first sealing
end surface 31C of the first sealing member 30A form a gap having an opening in the
axial direction. With this configuration, even when a tolerance of dimensions of
members constituting the follower bearing 1 is accumulated, the first sealing end surface
31C is less likely to project to the outer side of the bearing from the first outer ring end
surface 21C in the axial direction. Thus, the outer peripheral surface 31A of the first
sealing member 30A is less likely to be exposed to the outside of the bearing, and dust is
not easily accumulated on the outer peripheral surface 31A of the first sealing member
30A. In resin molding of the first sealing member 30A having such a shape, there are
few narrow corner areas, and thus, the first sealing member 30A can be easily molded.
[0052] In the embodiment, the follower bearing 1 includes the second sealing member
30B. In a manner similar to the first sealing member 30A, the second sealing member
30B includes the annular portion 31 and the projection 32. The annular portion 31 of the
second sealing member 30B has an outer diameter that gradually increases toward the
fourth end surface 64 of the ring 60. Since the second sealing member 30B includes the
annular portion 31, in attaching the ring 60 provided with the second sealing member 30B
to the first body 50, the ring 60 is guided by the outer peripheral surface 31A of the
annular portion 31, and the second sealing member 30B is less likely to get stuck on the
outer ring 20. Accordingly, the ring 60 provided with the second sealing member 30B
can be easily attached to the first body 50. In addition, since the second sealing member
30B includes the projection 32, when an axial load is applied to the follower bearing 1,
contact between the third end surface 63 of the ring 60 and the fourth surface 22E can be
suppressed. Thus, it is possible to suppress occurrence of, for example, wearing caused
by contact between the third end surface 63 of the ring 60 and the fourth surface 22E of

the outer ring 20.
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[0053] In the embodiment, the annular portion 31 of the second sealing member 30B
has a tapered shape whose outer diameter gradually increases toward the fourth end
surface 64. Thus, in attaching the ring 60 to the first body 50, the ring 60 is more
reliably guided by the annular portion 31 of the second sealing member 30B, and the
second sealing member 30B is much less likely to get stuck on the outer ring 20. Thus,
with the configuration of the follower bearing 1 according to the present disclosure, the
follower bearing 1 can be more easily assembled.

[0054] In the embodiment, the second sealing end surface 31D is disposed inside the
second outer ring end surface 21D in the bearing in the axial direction, and the third
surface 22D of the outer ring 20, the outer peripheral surface 61 of the ring 60, and the
second sealing end surface 31D of the second sealing member 30B form the space 72
having the opening in the axial direction. With this configuration, even when a tolerance
of dimensions of members constituting the follower bearing 1 is accumulated, the second
sealing end surface 31D is less likely to project to the outer side of the bearing from the
second outer ring end surface 21D in the axial direction. Thus, the outer peripheral
surface 31A of the second sealing member 30B is less likely to be exposed to the outside
of the bearing, and dust is not easily accumulated on the outer peripheral surface 31A of
the second sealing member 30B. In resin molding of the second sealing member 30B
having such a shape, there are few narrow corner areas, and thus, the second sealing
member 30B can be easily molded.

[0055] Inthe embodiment, the third end surface 63 of the ring 60 has a maximum height
roughness Rz of 12.5 pm or less. With this configuration, when an axial load is applied
to the follower bearing 1, wearing of the second sealing member 30B and the third end
surface 63 of the ring 60 can be reduced. The third end surface 63 of the ring 60 may
have a maximum height roughness Rz larger than 12.5 um depending on application of
the follower bearing 1.

[0056] In the embodiment, the annular portion 31 of the first sealing member 30A has a
tapered shape whose outer diameter gradually increases toward the first end surface 52B,
but the present disclosure is not limited to this example. For example, the outer

peripheral surface 31A of the annular portion 31 of the first sealing member 30A may
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have an arc shape in the cross section illustrated in FIGS. 2 and 3, that is, a cross section
including the rotation axis of the follower bearing 1, and may have an outer diameter that
gradually increases toward the first end surface 52B. Specifically, in the arc shape, the
increase rate of the diameter of the outer peripheral surface 31A gradually decreases
toward the first end surface 52B, or the increase rate of the diameter of the outer
peripheral surface 31A gradually increases toward the first end surface 52B. The outer
peripheral surface 31A of the annular portion 31 of the first sealing member 30A may
include an arc region and a tapered region. That is, in the outer peripheral surface 31A
of the annular portion 31 of the first sealing member 30A, the arc region and the tapered
region may be continuous in the axial direction. The outer peripheral surface 31A of the
annular portion 31 of the first sealing member 30A may include a curved surface.
Similarly, the annular portion 31 of the second sealing member 30B has a tapered shape
whose outer diameter gradually increases toward the fourth end surface 64, but the
present disclosure is not limited to this embodiment. For example, the outer peripheral
surface 31A of the annular portion 31 of the second sealing member 30B may have an arc
shape in the cross section illustrated in FIGS. 2 and 3, that is, a cross section including the
rotation axis of the follower bearing 1, and have an outer diameter that gradually
increases toward the fourth end surface 64. The same holds for the following
embodiments.

[0057] Other embodiments will now be described. FIG. 9 is a cross-sectional view
schematically illustrating a structure of a follower bearing according to another
embodiment. FIG. 9 shows a cross section including a rotation axis of the follower
bearing. FIG. 10 is an enlarged schematic cross-sectional view of a region a in FIG. 9.
The follower bearing illustrated in FIG. 9 is different from the follower bearing illustrated
in FIGS. 1 and 2 in that the structures of a first sealing member and a second sealing
member are different from those of the follower bearing illustrated in FIGS. 1 and 2.
[0058] With reference to FIGS. 9 and 10, the follower bearing 1 according to another
embodiment includes a first sealing member 30C and a second sealing member 30D. In
a manner similar to the first sealing member 30A, the first sealing member 30C includes

an annular portion 31 and a projection 32. An outer peripheral surface 31A of the



10

15

20

25

30

- 21 -

annular portion 31 of the first sealing member 30C has a tapered shape whose outer
diameter gradually increases toward a first end surface 52B of a flange 52. The first
sealing member 30C includes a first sealing end surface 31E located near the first end
surface 52B in the axial direction. The first sealing end surface 31E has a shape whose
outer diameter gradually decreases toward the first end surface 52B. Specifically, the
first sealing end surface 31E has a tapered shape whose outer diameter gradually
decreases toward the first end surface 52B. The first sealing end surface 31E extends to
the first end surface 52B in the axial direction. In this embodiment, the first end surface
52B is subjected to so-called C chamfering, and the first sealing end surface 31E extends
to the chamfered first end surface 52B. In this embodiment, the space 71 shown in FIGS.
2 and 3 are not provided.

[0059] The second sealing member 30D includes an annular portion 31 and a projection
32, in a manner similar to the second sealing member 30B. An outer peripheral surface
31A of the annular portion 31 of the second sealing member 30D has a tapered shape
whose outer diameter gradually increases toward a fourth end surface 64 of a ring 60.
The second sealing member 30D includes a second sealing end surface 31F located near
the fourth end surface 64 in the axial direction. The second sealing end surface 31F has
a shape whose outer diameter gradually decreases toward the fourth end surface 64.
Specifically, the second sealing end surface 31F has a tapered shape whose outer diameter
gradually decreases toward the fourth end surface 64. The second sealing end surface
31F does not reach the fourth end surface 64 of the ring 60 in the axial direction. In this
embodiment, the space 72 shown in FIGS. 2 and 3 are not provided.

[0060] In the embodiment, even when dust is accumulated on the first sealing end
surface 31E, the shape of the first sealing end surface 31E described above facilitates
sliding of the dust accumulated on the first sealing end surface 31E downward toward the
first end surface 52B. Accordingly, dust is less likely to be accumulated on the first
sealing end surface 31E. Thus, dust on the first sealing end surface 31E is less likely to
enter the inside of the bearing across the outer peripheral surface 31A of the first sealing
member 30C so that dustproof performance of the follower bearing 1 can be enhanced.

[0061] In the embodiment, the first sealing end surface 31E has a tapered shape whose
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outer diameter gradually decreases toward the first end surface 52B. Thus, dust
accumulated on the first sealing end surface 31E can be more reliably caused to slide
down toward the first end surface 52B. Accordingly, dust is much less likely to be
accumulated on the first sealing end surface 31E. Thus, dust on the first sealing end
surface 31E is much less likely to enter the inside of the bearing across the outer
peripheral surface 31A of the first sealing member 30C so that dustproof performance of
the follower bearing 1 can be further enhanced.

[0062] In the embodiment, the first sealing end surface 31E extends to the first end
surface 52B in the axial direction. Accordingly, dust accumulated on the first sealing
end surface 31E having the shape described above can smoothly slide down to the first
end surface 52B so that dust is less likely to be accumulated in a region between the first
sealing end surface 31E and the outer peripheral surface 52A of the flange 52. Thus,
dustproof performance of the follower bearing 1 can be enhanced.

[0063] In the embodiment, the second sealing member 30D includes a second sealing
end surface 31F located near the fourth end surface 64 in the axial direction. The second
sealing end surface 31F has an outer diameter that gradually decreases toward the fourth
end surface 64. Thus, even when dust is accumulated on the second sealing end surface
31F, the shape of the second sealing end surface 31F described above facilitates sliding of
the dust accumulated on the second sealing end surface 31F downward toward the fourth
end surface 64. Accordingly, dust is less likely to be accumulated on the second sealing
end surface 31F. Thus, dust on the second sealing end surface 31F is less likely to enter
the inside of the bearing across the outer peripheral surface 31A of the second sealing
member 30D so that dustproof performance of the follower bearing 2 can be enhanced.
[0064] In the embodiment, the second sealing end surface 31F has a tapered shape
whose outer diameter gradually decreases toward the fourth end surface 64. Thus, dust
accumulated on the second sealing end surface 31F can be more reliably caused to slide
down toward the fourth end surface 64. Accordingly, dust is much less likely to be
accumulated on the second sealing end surface 31F. Thus, dust on the second sealing
end surface 31F is much less likely to enter the inside of the bearing across the outer

peripheral surface 31A of the second sealing member 30D so that dustproof performance
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of the follower bearing 1 can be further enhanced.

[0065] In the embodiment, the second sealing end surface 31F may extend to the fourth
end surface 64 in the axial direction. Accordingly, dust accumulated on the second
sealing end surface 31F having the shape described above can smoothly slide down to the
fourth end surface 64 so that dust is less likely to be accumulated in a region between the
second sealing end surface 31F and the outer peripheral surface 61 of the ring 60. Thus,
dustproof performance of the follower bearing 1 can be enhanced. The first end surface
52B of the flange 52 may not be chamfered.

[0066] In the embodiment, the first body 50 has a first hole 56 extending along the axial
direction. The first body 50 has a second hole 57 communicating with the first hole 56
and having an opening 57A in an outer peripheral surface S0A. The first body 50 has a
third hole 58 having an opening 58A in a first rolling surface 51A and communicating
with the first hole 56. A lubricant is injected from the opening S6A of the first hole 56
so that refueling can be performed to the outer peripheral surface 41 of the rollers 40
through the first hole 56 and the third hole 58. A grease nipple or a stop cock may be
attached to close the opening S6A of the first hole 56.

[0067] In the embodiment, the outer peripheral surface 21B of the outer ring 20 has a
cylindrical shape, but the present disclosure is not limited to this example, and the outer
peripheral surface 21B may be spherical. In the embodiment, the rollers 40 are
employed as rolling elements of the follower bearing 1, but balls may be employed as
rolling elements. In the embodiment, the rolling elements are arranged in a single line,
but may be arranged in a plurality of lines. In the embodiment, the inner member 10
includes the first body 50 having the first rolling surface 51A in the outer peripheral
surface S0A thereof, but the present disclosure is not limited to this example, and the
inner member 10 may include the first body 50 and an inner ring having the first rolling
surface 51A in the outer peripheral surface thereof and configured to be fitted in the first
body 50. A gap is formed between the first sealing member 30A and the outer ring 20
and between the first sealing member 30A and the flange 52. A gap is also formed
between the second sealing member 30B and the outer ring 20 and between the second

sealing member 30B and the flange 52. The presence of such gaps can reduce an
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increase in, for example, a rotation torque of the outer ring 20 caused by providing the
first sealing member 30A and the second sealing member 30B, and the outer ring 20 can
smoothly rotate. Although the follower bearing 1 is a full roller bearing including no
cages in the embodiment, the present disclosure is not limited to this example, and the
follower bearing 1 may include a cage.

[0068] In the present disclosure, the follower bearing 1 refers to a bearing that rotates
circumferentially with respect to the first body 50 while the outer ring 20 are in contact
with another member with the first body 50 fixed. This other member is not specifically
limited, and may be a cam, a rail, or a belt, for example. The follower bearing 1
according to the embodiment can smoothly guide, for example, linear movement in
machines such as machine tools or industrial robots.

[0069] It should be understood that the embodiments disclosed here are illustrative and
non-restrictive in every respect. The scope of the present invention is defined by the
terms of the claims, rather than the description above, and is intended to include any

modifications within the scope and meaning equivalent to the terms of the claims.

Description of Reference Characters

[0070] 1 follower bearing, 2 intermediate body, 10 inner member, 20 outer ring, 21A,
31B, 62 inner peripheral surface, 21B, 31A, 41, 50A, 52A, 61 outer peripheral surface,
21C first outer ring end surface, 21D second outer ring end surface, 22A first surface, 22B
second surface, 22C second rolling surface, 22D third surface, 22E fourth surface, 30A,
30C first sealing member, 30B, 30D second sealing member, 31 annular portion, 31C,
31E first sealing end surface, 31D, 31F second sealing end surface, 32 projection, 32A,
32B, 42 end surface, 40 roller, 50 first body, 501 projection, 51 large diameter portion,
51A first rolling surface, 51B step surface, 52 flange, 52B first end surface, 52C second
end surface, 53 A hexagonal hole, 54 screw portion, 55 end, 56 first hole, S6A, 57A, 58A
opening, 57 second hole, 58 third hole, 60 ring, 63 third end surface, 64 fourth end

surface, 71, 72 space, Rz maximum height roughness, o region.
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CLAIMS

1. A follower bearing comprising:

an inner member including a first body and a flange, the first body having a rod
shape and having an annular first rolling surface in an outer peripheral surface of the first
body, the flange having a disk annular shape, disposed on the outer peripheral surface at
one end of the first body, having a center axis coaxial with the first body, and having a
diameter larger than a diameter of the first body;

an outer ring having an annular first surface and an annular second rolling
surface, the first surface facing an outer peripheral surface of the flange, the second
rolling surface facing the first rolling surface;

a plurality of rolling elements disposed to be rollable on the first rolling surface
and the second rolling surface; and

a first sealing member including an annular first portion, the first portion being
disposed between the outer peripheral surface of the flange and the first surface and at
least partially forming a sealing structure between the first portion and the outer ring,

the first portion having an outer diameter that gradually increases toward a first
end surface, the first end surface being at an end of the flange opposite to the first rolling

surface in an axial direction.

2. The follower bearing according to claim 1, wherein the first portion has a

tapered shape whose outer diameter gradually increases toward the first end surface.

3. The follower bearing according to claim 1 or 2, wherein

the second rolling surface has a diameter smaller than a diameter of the first
surface,

the outer ring further includes, in the inner peripheral surface, an annular second
surface connecting the second rolling surface and the first surface to each other and facing
a second end surface, the second end surface being located at an end opposite to the first

end surface of the flange in the axial direction, and
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the first sealing member further includes an annular second portion, the second
portion being connected to the first portion and disposed between the second end surface

and the second surface.

4. The follower bearing according to claim 3, wherein the second end surface

of the flange has a maximum height roughness Rz of 12.5 pum or less.

5. The follower bearing according to any one of claims 1 to 4, wherein

the first sealing member includes a first sealing end surface located near the first
end surface in the axial direction, and

the first sealing end surface has an outer diameter that gradually decreases

toward the first end surface.

6. The follower bearing according to claim 5, wherein the first sealing end
surface has a tapered shape whose outer diameter gradually increases toward the first end

surface.

7. The follower bearing according to claim 5 or 6, wherein the first sealing end

surface extends to the first end surface in the axial direction.

8. The follower bearing according to any one of claims 1 to 7, wherein

the inner member further includes a ring fitted in the first body to contact the
outer peripheral surface opposite to the flange and having a center axis coaxial with the
first body, when seen from the first rolling surface of the first body,

the inner peripheral surface of the outer ring further has an annular third surface
and an annular fourth surface, the third surface facing an outer peripheral surface of the
ring and having a diameter larger than a diameter of the second rolling surface, the fourth
surface connecting the second rolling surface and the third surface to each other and
facing a third end surface, the third end surface being near the first rolling surface of the

ring in the axial direction,
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the follower bearing further includes an annular third portion and an annular
fourth portion, the third portion being disposed between the outer peripheral surface of the
ring and the third surface and at least partially forming a sealing structure between the
third portion and the outer ring, the fourth portion being connected to the third portion and
disposed between the third end surface and the fourth surface, and

the third portion has an outer diameter that gradually increases toward a fourth
end surface, the fourth end surface being at an end opposite to the third end surface of the

ring in the axial direction.

9. The follower bearing according to claim 8, wherein the third portion has a

tapered shape whose outer diameter gradually increases toward the fourth end surface.

10. The follower bearing according to claim 8 or 9, wherein the third end

surface of the ring has a maximum height roughness Rz of 12.5 pm or less.

11.  The follower bearing according to any one of claims 8 to 10, wherein

the second sealing member includes a second sealing end surface located near
the fourth end surface in the axial direction, and

the second sealing end surface has an outer diameter that gradually decreases

toward the fourth end surface.

12. The follower bearing according to claim 11, wherein the second sealing
end surface has a tapered shape whose outer diameter gradually decreases toward the

fourth end surface.

13.  The follower bearing according to claim 11 or 12, wherein the second

sealing end surface extends to the fourth end surface in the axial direction.

14. The follower bearing according to any one of claims 8 to 13, wherein a

material constituting the second sealing member is at least a resin selected from the group
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consisting of polyether ether ketone, polyacetal and polyamide.

15. The follower bearing according to any one of claims 1 to 14, wherein a
material constituting the first sealing member is at least a resin selected from the group

consisting of polyether ether ketone, polyacetal, and polyamide.

16. The follower bearing according to any one of claims 1 to 15, wherein the

rolling element is a roller.



