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[ABSTRACT]

A radial foil bearing (3) of the present disclosure includes a bearing housing (12)
that has an insertion hole (12a) into which a rotary shaft (1) is inserted, a base sheet (30)
that is disposed in the insertion hole (12a), a back foil (11) that is supported by the base
sheet (30) and has unevenness in a radial direction of the insertion hole (12a), and a top
foil (9) that is supported by the back foil (11). The base sheet (30) has a branch (P)
deviated in the radial direction of the insertion hole (12a), and is engaged with at least

one of the bearing housing (12), the back foil (11), and the top foil (9).

Date Regue/Date Received 2020-09-04



10

15

20

25

[DESCRIPTION]

[TITLE OF INVENTION]
RADIAL FOIL BEARING
[Technical Field]

[0001]

The present disclosure relates to a radial foil bearing.

Priority is claimed on Japanese Patent Application No. 2018-041245, filed March 7,
2018.

[Background Art]
[0002]

In the related art, a radial bearing that is disposed and used outside a rotary shaft is
known as a bearing for a high-speed rotating body. As such a radial bearing, a radial foil
bearing including a thin plate-shaped top foil that forms a bearing surface, a back foil that
elastically supports the top foil, and a cylindrical bearing housing that houses the top foil and
the back foil is well known. As the back foil of the radial foil bearing, a bump foil obtained
by forming a thin plate into a corrugated plate shape is mainly used.

[0003]

In such a radial foil bearing, in a case where the back foil is configured by a plurality
of back foil pieces, there is a possibility that the back foil pieces come off from the bearing
housing. Therefore, for example, the back foil pieces are welded (spot welded) to a sheet-
like member (hereinafter, referred to as a base sheet), and is incorporated into the bearing
housing for each base sheet in some cases. Patent Document 1 below discloses a radial foil
bearing including a “cartridge sheet (22)” which is a member corresponding to the base
sheet. In addition, Patent Document 2 below discloses a radial foil bearing including a

“bump sheet (5)” which is a member
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corresponding to the base sheet.

Patent Documents 3 to 5 each disclose a radial foil bearing using a back foil.
Patent Document 6 discloses a radial foil bearing using a fixing tool.
[Citation List]
[Patent Document]
[0004]
[Patent Document 1]

United States Patent No. 5902049
[Patent Document 2]

Published Japanese Translation No. 2007-522415 of the PCT International
Publication
[Patent Document 3]

Japanese Unexamined Patent Application, First Publication No. 2006-57652
[Patent Document 4]

Japanese Unexamined Patent Application, First Publication No. 2004-270904
[Patent Document 5]

Japanese Unexamined Patent Application, First Publication No. 2009-299748
[Patent Document 6]

Japanese Unexamined Patent Application, First Publication No. 2014-20463
[Summary of Invention]
[Technical Problem]
[0005]

When welding (spot welding) is used, there is a possibility that the back foil
deforms. As a result, distortion occurs in the top foil, affecting a load capacity and
dynamic characteristics (stiffness and attenuation) of the bearing. Thus, there is a

2
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possibility that a sufficient support capacity cannot be obtained.
[0006]

The present disclosure is devised in view of the circumstances, and an object
thereof is to suppress the disassembly and coming-off of a component of a radial foil
bearing without using welding.

[Solution to Problem]
[0007]

According to a first aspect of the radial foil bearing of the present disclosure,
there is provided a radial foil bearing including a bearing housing that has an insertion
hole into which a shaft is inserted, a base sheet that is disposed in the insertion hole, a
back foil that is supported by the base sheet and has unevenness in a radial direction of
the insertion hole, and a top foil that is supported by the back foil. The base sheet has a
branch separated in the radial direction of the insertion hole, and is engaged with at least
one of the bearing housing, the back foil, and the top foil.

[0008]

According to a second aspect of the radial foil bearing of the present disclosure,
in the radial foil bearing of the first aspect, the back foil may have a notch in an end edge
in an axial direction in which the insertion hole extends. An extension portion
extending from the branch of the base sheet may be inserted in the notch.

[0009]

According to a third aspect of the radial foil bearing of the present disclosure, in
the radial foil bearing of the second aspect, on an inner peripheral side of the back foil
passing through the notch, the extension portion may extend to any one side in a
circumferential direction of the insertion hole.

[0010]
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According to a fourth aspect of the radial foil bearing of the present disclosure,
in the radial foil bearing of the third aspect, the base sheet may include a first base sheet
that has the extension portion and a notch in an end edge in the axial direction and a
second base sheet that supports the first base sheet and has a second extension portion
inserted into the notches of the first base sheet and the back foil. On the inner
peripheral side of the back foil, the second extension portion may extend to the other side
in the circumferential direction of the insertion hole.

[0011]

According to a fifth aspect of the radial foil bearing of the present disclosure, in
the radial foil bearing of any one of the first to fourth aspects, a through-groove
extending in the axial direction from an end surface of the bearing housing may be
formed in the insertion hole. An extension portion extending from the branch of the
base sheet may be inserted in the through-groove.

[0012]

According to a sixth aspect of the radial foil bearing of the present disclosure, in
the radial foil bearing of the fifth aspect, an end portion of the top foil may be inserted
into the through-groove. The base sheet may have an engaging protrusion portion that
extends onto the through-groove and engages with the end portion of the top foil in the
radial direction.

[0013]

According to a seventh aspect of the radial foil bearing of the present disclosure,
in the radial foil bearing of the sixth aspect, a first end and a second end may be inserted
as the end portions of the top foil into the through-groove. The top foil may have a part
extending from the first end to one side in the circumferential direction and a part
extending from the second end to the other side in the circumferential direction, which

4
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intersect each other in the axial direction. The engaging protrusion portion may extend
onto the through-groove and engage with both of the intersecting ends of the top foil in
the radial direction.

[0014]

According to an eighth aspect of the radial foil bearing of the present disclosure,
in the radial foil bearing of any one of the first to seventh aspects, a housing groove that
is provided in an end surface of the bearing housing in the axial direction and extends
toward an outer side in the radial direction from an inner peripheral edge of the insertion
hole may be further included. An extension portion extending from the branch of the
base sheet may be inserted in the housing groove.

[0015]

According to a ninth aspect of the radial foil bearing of the present disclosure, in
the radial foil bearing of any one of the second to eighth aspects, a lid body that is
attached to an end surface of the bearing housing in the axial direction and covers the
extension portion may be further included.

[Advantageous Effects of Invention]
[0016]

In the present disclosure, the disassembly and coming-off of the component of
the radial foil bearing can be suppressed without using welding,
[Brief Description of Drawings]

[0017]

Fig. 1 1s a side view illustrating an example of a turbomachine to which a radial
foil bearing of the present disclosure is applied.

Fig. 2 is a front view illustrating a radial foil bearing according to a first

embodiment of the present disclosure.
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Fig. 3A is an unfolded plan view of a top foil according to the first embodiment
of the present disclosure.

Fig. 3B is an unfolded front view of the top foil according to the first
embodiment of the present disclosure.

Fig. 4 is an unfolded plan view of a base sheet in a state of being engaged with
an intermediate foil and a back foil according to the first embodiment of the present
disclosure.

Fig. 5 is an unfolded plan view of the base sheet in a state of being engaged with
the back foil according to the first embodiment of the present disclosure.

Fig. 6 1s an unfolded plan view of the base sheet according to the first
embodiment of the present disclosure.

Fig. 7 is an enlarged front view illustrating a state where the base sheet is
engaged with the intermediate foil and the back foil according to the first embodiment of
the present disclosure.

Fig. 8 is an unfolded and enlarged plan view of a first base sheet and a second
base sheet in a state of being engaged with an intermediate foil and a back foil according
to a second embodiment of the present disclosure.

Fig. 9A is an unfolded and enlarged plan view of the first base sheet according
to the second embodiment of the present disclosure.

Fig. 9B is an unfolded and enlarged plan view of the second base sheet
according to the second embodiment of the present disclosure.

Fig. 10 is an enlarged front view illustrating a state where the first base sheet
and the second base sheet are engaged with the intermediate foil and the back foil
according to the second embodiment of the present disclosure.

Fig. 11A is an unfolded plan view of a base sheet according to a third

6
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embodiment of the present disclosure.

Fig. 11B is an unfolded front view of the base sheet according to the third
embodiment of the present disclosure.

Fig. 12A is a perspective view for describing a state where the base sheet is
engaged with a top foil according to the third embodiment of the present disclosure.

Fig. 12B is a front view for describing a state where the base sheet is engaged
with the top foil according to the third embodiment of the present disclosure.

Fig. 13A is a perspective view for describing a state where a base sheet is
engaged with a top foil according to a modification example of the third embodiment of
the present disclosure.

Fig. 13B is a front view for describing the state where the base sheet is engaged
with the top foil according to the modification example of the third embodiment of the
present disclosure.

Fig. 14 is a front view illustrating a radial foil bearing according to a fourth
embodiment of the present disclosure,

Fig. 15 is a front view illustrating a state where a lid body is attached to the
radial foil bearing according to the fourth embodiment of the present disclosure.

Fig. 16A is an unfolded plan view of a base sheet according to the fourth
embodiment of the present disclosure.

Fig. 16B is an unfolded front view of the base sheet according to the fourth
embodiment of the present disclosure.

[Detailed Description of Embodiments]
[0018]
Hereinafter, a radial foil bearing of the present disclosure will be described in

detail with reference to the drawings.
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[0019]

Fig. 1 is a side view illustrating an example of a turbomachine to which the
radial foil bearing of the present disclosure is applied.

In Fig. 1, the reference sign 1 indicates a rotary shaft (shaft), the reference sign 2
indicates an impeller provided at a tip of the rotary shaft on one side in an axial direction
of the rotary shaft 1, and the reference sign 3 indicates the radial foil bearing according to
the present disclosure. Although only one radial foil bearing is illustrated in Fig. 1 for
the sake of simplicity, normally two radial foil bearings are provided in the axial
direction of the rotary shaft 1. Therefore, two radial foil bearings 3 are provided also in
the embodiment.

[0020]

The radial foil bearing 3 is disposed outside the rotary shaft 1. A thrust collar 4
is provided between the impeller 2 of the rotary shaft 1 and the radial foil bearing 3.
Thrust bearings 5 are disposed (inserted) on both sides of the thrust collar 4 in the axial
direction, The impeller 2 is disposed in a housing 6, which is a stationary side, and a tip
clearance 7 is provided between the housing 6 and the impeller 2.

[0021]
(First Embodiment)

Fig. 2 is a front view illustrating the radial foil bearing 3 according to a first
embodiment of the present disclosure.

The radial foil bearing 3 is a bearing that is disposed outside the rotary shaft 1
and supports the rotary shaft 1. The radial foil bearing 3 includes a top foil 9, an
intermediate foil 10, a back foil 11, a base sheet 30, and a bearing housing 12. The
bearing housing 12 has an insertion hole 12a through which the rotary shaft 1 is inserted.

[0022]
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In the following description, a positional relationship between respective
members may be described with the insertion hole 12a as reference. Specifically, the
"axial direction" refers to a direction in which the insertion hole 12a extends (a direction
in which the rotary shaft 1 is inserted). In addition, a "radial direction" refers to a radial
direction of the insertion hole 12a. In addition, a “circumferential direction” refers to a
circumferential direction along an inner peripheral surface of the insertion hole 12a.
[0023]

The bearing housing 12 is a cylindrical member that configures an outermost
portion of the radial foil bearing 3 in the radial direction. The insertion hole 12a is
formed in the bearing housing 12, The base sheet 30, the back foil 11, the intermediate
foil 10, and the top foil 9 are housed in the insertion hole 12a.  Specifically, the base
sheet 30 is supported by the inner peripheral surface of the insertion hole 12a. The back
foil 11 is supported by the base sheet 30. The intermediate foil 10 is supported by the
back foil 11. The top foil 9 is supported by the intermediate foil 10. The bearing
housing 12 of the present disclosure is a cylindrical member including the insertion hole
12a. However, the bearing housing 12 may be a member having other than a cylindrical
shape (for example, a prismatic member) insofar as the bearing housing 12 has the
insertion hole 12a.

[0024]

Fig. 3A is an unfolded plan view of the top foil 9 according to the first
embodiment of the present disclosure.

Fig. 3B is an unfolded front view of the top foil 9 according to the first
embodiment of the present disclosure.

As illustrated in Fig. 3A, the top foil 9 is a rectangular metal foil having a long
side in the circumferential direction and a short side in the axial direction. As illustrated

9
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in Fig. 2, the top foil 9 is wound in a cylindrical shape and is disposed to face a
peripheral surface of the rotary shaft 1.
[0025]

As illustrated in Fig. 3A, on one short side (end portion, first end) of the top foil
9 in a long side direction, a first uneven portion 23a having one protruding portion 21a
protruding to a first side in the long side direction and two recessed portions 22a formed
on both sides of the protruding portion 21a in a short side direction is formed.

That is, a first short side of the top foil 9 in the long side direction includes one
protruding portion 21a protruding to the first side in the long side direction and a step
connected to both sides of the protruding portion 21a in the short side direction.

[0026]

In addition, on a second short side (a short side (end portion, second end)
positioned on a second side in the long side direction) which is opposite to the first short
side of the top foil 9, a second uneven portion 23b having two protruding portions 21b
spaced apart from each other in the short side direction and one recessed portion 22b
positioned between the two protruding portions 21b is formed. Alternatively, on the
short side of the top foil 9 positioned on the second side in the long side direction, the
recessed portion 22b recessed to the first side in the long side direction and steps
positioned on both sides of the recessed portion 22b in the short side direction are
provided.

[0027]

The recessed portion 22b of the second uneven portion 23b is formed to
correspond to the protruding portion 21a of the first uneven portion 23a.  In addition,
the recessed portions 22a of the first uneven portion 23a are formed to correspond to the
protruding portions 21b of the second uneven portion 23b.  That is, a minimum width

10
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(interval) of the recessed portion 22b in the short side direction is larger than a maximum
width of the protruding portion 21a in the short side direction. The length (interval) of
the recessed portion 22b in the long side direction and the length (interval) of the
protruding portion 21a in the long side direction of the present disclosure are the same in
the long side direction.

[0028]

When the top foil 9 is wound in a cylindrical shape such that the first uneven
portion 23a and the second uneven portion 23b overlap each other, the recessed portion
22b of the second uneven portion 23b is formed such that the protruding portion 21a
passes through the recessed portion 22b.  Similarly, when the top foil 9 is wound in a
cylindrical shape, the recessed portions 22a of the first uneven portion 23a are formed
such that the protruding portions 21b pass through the recessed portions 22a respectively.
That is, the top foil 9 is formed such that a part (protruding portion 21a) which extends
from the first end (first short side) to one side in the circumferential direction and a part
(protruding portion 21b) which extends from the second end (second short side) to the
other side in the circumferential direction intersect each other in the axial direction.
[0029]

The protruding portions 21a and 21b (both ends of the top foil 9) that have
passed through the recessed portions 22b and 22a are respectively extracted to a bearing
housing 12 side, as illustrated in Fig. 2. That is, when the top foil 9 disposed on an
inner peripheral side of the insertion hole 12a is seen from the axial direction, the
protruding portion 21a and the protruding portions 21b intersect each other. In addition,
the protruding portion 21a of the top foil 9 is positioned between the two protruding
portions 21b in the axial direction. In the bearing housing 12, a through-groove 13 into
which the protruding portions 21a and 21b are inserted is formed in the inner peripheral

11
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surface of the insertion hole 12a. The through-groove 13 is formed from one end
surface 12b to the other end surface 12b of the bearing housing 12 in the axial direction.
[0030]

As illustrated in Fig. 3B, on a side where the first uneven portion 23a is formed
(side of the first short side) and a side where the second uneven portion 23b is formed
(side of the second short side), thin wall portions 24, which each have a small thickness
(thin wall) compared to a middle portion therebetween, are formed in the top foil 9.  As
illustrated in Fig. 2, an outer peripheral surface (a surface on the bearing housing 12 side)
of each of the thin wall portions 24 is recessed and thin more than an outer peripheral
surface of the middle portion of the top foil 9.

[0031]

As illustrated in Fig. 2, a length L of the thin wall portion 24 in the
circumferential direction is set to a length corresponding to the through-groove 13 and
one crest portion 11c at an end portion of the back foil 11. In the present disclosure, the
top foil 9 disposed in the bearing housing 12 includes a step on the outer peripheral
surface side and becomes thin via the step. In addition, the thin wall portions 24 extend
from both ends of the top foil 9 in the circumferential direction to circumferential
positions beyond the closest crest portions 11¢.

[0032]

The back foil 11 is disposed between the base sheet 30 and the intermediate foil
10. The back foil 11 is a foil (thin plate) that elastically supports the intermediate foil
10 and the top foil 9. As such a back foil 11, for example, a bump foil, spring foils
described in Patent Document 3 and Patent Document 4, and a back foil described in
Patent Document 5 are used. In the embodiment, a bump foil is used as the back foil

11.

12
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[0033]

The back foil 11 of the present disclosure is configured by three (a plurality of)
back foil pieces 11a disposed along the inner peripheral surface of the insertion hole 12a.
The back foil pieces 11a each have a foil (thin plate) that is corrugated in the
circumferential direction. The three back foil pieces 11a are curved to have a
substantially cylindrical shape as a whole when seen from the axial direction. That is,
the back foil pieces 11a are disposed along the inner peripheral surface of the insertion
hole 12a. In the present disclosure, all of the three back foil pieces 11a are formed in
the same shape and dimension. Therefore, the back foil pieces 11a are disposed by
dividing the inner peripheral surface of the insertion hole 12a into substantially three in
the circumferential direction.

[0034]

The back foil pieces 11a each are formed such that the crest portion 11c
protruding to an inner side in the radial direction and a trough portion 11b protruding to
an outer side in the radial direction when seen from the crest portion 11¢ alternate in the
circumferential direction. That is, the back foil piece 11a (back foil 11) has unevenness
in the circumferential direction of the insertion hole 12a. A flat portion of the trough
portion 11b facing the base sheet 30 can come into contact with the base sheet 30. In
addition, the crest portion 11¢ can come into contact with the intermediate foil 10
(intermediate foil piece 10a). As described above, the back foil piece 11a elastically
support by the crest portions 11c the top foil 9 via the intermediate foil piece 10a. Both
ends of the back foil piece 11a in the circumferential direction are the trough portions
11b.

[0035]
The intermediate foil 10 is disposed between the top foil 9 and the back foil 11.

13
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In the present disclosure, the intermediate foil 10 is configured by three intermediate foil
pieces 10a disposed along the inner peripheral surface of the insertion hole 12a. The
three intermediate foil pieces 10a each have a substantially rectangular unfolded shape,
and are curved in a substantially cylindrical shape as a whole when seen from the axial
direction, as illustrated in Fig. 2. In the present disclosure, all of the three intermediate
foil pieces 10a are formed in the same shape and dimension. Therefore, the
intermediate foil pieces 10a are disposed by dividing the inner peripheral surface of the
insertion hole 12a into substantially three in the circumferential direction.

[0036]

The thickness of the intermediate foil piece 10a is smaller than the back foil
piece 11a. The stiffness of the intermediate foil 10 is equal to or lower than half the
stiffness of the back foil 11. The outer shape of the intermediate foil piece 10a has
substantially the same size as the outer shape of the back foil piece 11a. The
intermediate foil piece 10a has a flat surface portion 10b that is in contact with a top
portion of the crest portion 11¢ of the back foil 11 and a groove portion 10¢ that is
recessed (protruding) to the outer side in the radial direction than the flat surface portion
10b. That is, the groove portion 10c is spaced apart from the top foil 9, and the flat
surface portion 10b is in contact with the top foil 9. The groove portion 10¢ is formed
at a circumferential position between both ends of the intermediate foil piece 10a in the
circumferential direction (a middle position of the intermediate foil piece 10a in the
circumferential direction in the present disclosure). Parts on both sides of the groove
portion 10c of the intermediate foil piece 10a can come into contact with the crest
portions 11c on both sides of the trough portion 11b of the back foil piece 11a that faces
the groove portion 10c,

[0037]

14
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Fig. 4 is an unfolded plan view of the base sheet 30 in a state of being engaged
with the intermediate foil 10 and the back foil 11 according to the first embodiment of
the present disclosure. That is, in Fig. 4, the back foil 11 (back foil piece a) (not
illustrated) is disposed below the intermediate foil 10 (intermediate foil piece 10a). Fig.
5 is an unfolded plan view of the base sheet 30 in a state of being engaged with the back
foil 11 according to the first embodiment of the present disclosure. That is, in Fig. 5,
the intermediate foil 10 (intermediate foil piece 10a) is removed from the base sheet 30.
Fig. 6 is an unfolded plan view of the base sheet 30 according to the first embodiment of
the present disclosure. Fig. 7 is an enlarged front view illustrating a state where the
base sheet 30 is engaged with the intermediate foil 10 and the back foil 11 according to
the first embodiment of the present disclosure. Herein, Fig. 7 corresponds to a case
where Fig. 2 is seen from an opposite side in the axial direction.

[0038]

As illustrated in Figs. 4 to 6, the base sheet 30 is a rectangular metal foil having
a long side in the circumferential direction and a short side in the axial direction. As
illustrated in Fig. 2, the base sheet 30 is wound in a cylindrical shape and is disposed on
the inner peripheral surface of the insertion hole 12a. Similar to the top foil 9, on a first
short side of the base sheet 30 in the long side direction, a first uneven portion 33a
having one protruding portion 31a protruding to the first side in the long side direction
and two recessed portions 32a formed on both sides of the protruding portion 31a in the
short side direction is formed. That is, the first short side of the base sheet 30 in the
long side direction includes one protruding portion 31a protruding to the first side in the
long side direction and a step connected to both sides of the protruding portion 31a in the
short side direction.

[0039]

15
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In addition, on a second short side (a short side positioned on the second side in
the long side direction) which is opposite to the first short side of the base sheet 30, a
second uneven portion 33b having two protruding portions 31b spaced apart from each
other in the short side direction and one recessed portion 32b positioned between the two
protruding portions 31b is formed. Alternatively, on the short side of the base sheet 30
positioned on the second side in the long side direction, the recessed portion 32b recessed
to the first side in the long side direction and steps positioned on both sides of the
recessed portion 32b in the short side direction are provided.

[0040]

The recessed portion 32b of the second uneven portion 33b is formed to
correspond to the protruding portion 31a of the first uneven portion 33a. In addition,
the recessed portions 32a of the first uneven portion 33a are formed to correspond to the
protruding portions 31b of the second uneven portion 33b.  That is, a minimum width
(interval) of the recessed portion 32b in the short side direction is larger than a maximum
width of the protruding portion 31a in the short side direction. In addition, the length
(interval) of the recessed portion 32b in the long side direction and the length (interval)
of the protruding portion 31a in the long side direction are the same in the long side
direction. In addition, when the base sheet 30 is wound in a cylindrical shape such that
the first uneven portion 33a and the second uneven portion 33b overlap each other, the
recessed portion 32b of the second uneven portion 33b is formed such that the protruding
portion 31a passes through the recessed portion 32b.  Similarly, when the base sheet 30
is wound in a cylindrical shape, the recessed portions 32a of the first uneven portion 33a
are formed such that the protruding portions 31b pass through the recessed portions 32a
respectively.

[0041]

16
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The protruding portions 31a and 31b (both ends of the base sheet 30) that have
passed through the recessed portions 32b and 32a are respectively extracted to the
bearing housing 12 side to be inserted into the through-groove 13, as illustrated in Fig. 2.
That is, when the base sheet 30 disposed on the inner peripheral side of the insertion hole
12a is seen from the axial direction, the protruding portion 31a and the protruding
portions 31b intersect each other. In addition, the protruding portion 31a of the base
sheet 30 is positioned between the two protruding portions 31b in the axial direction.
Further, the protruding portion 31a of the base sheet 30 intersects the protruding portions
21b of the top foil 9. In addition, the protruding portions 31b of the base sheet 30
intersect the protruding portion 21a of the top foil 9.

[0042]

That is, the recessed portion 32b of the base sheet 30 is formed such that the
protruding portion 21a of the top foil 9 passes therethrough.  Similarly, the recessed
portion 22b of the top foil 9 is formed such that the protruding portion 31a of the base
sheet 30 passes therethrough. That is, a minimum length of the recessed portion 32b of
the base sheet 30 in the short side direction is larger than a maximum width of each of
the protruding portion 31a of the base sheet 30 and the protruding portion 21a of the top
foil 9 in the short side direction. In addition, the minimum length of the recessed
portion 22b of the top foil 9 in the short side direction is larger than the maximum width
of each of the protruding portion 21a of the top foil 9 and the protruding portion 31a of
the base sheet 30 in the short side direction. The length of the recessed portion 32b of
the base sheet 30 in the long side direction and the length of the protruding portion 31a in
the long side direction are the same in the long side direction.

[0043]
As illustrated in Fig. 5, the back foil piece 11a includes notches 11d in both end
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edges in the axial direction (an up-and-down direction of the page of Fig. 5). The
notches 11d are formed in the trough portion 11b of the back foil piece 11a. The
notches 11d are formed at circumferential positions between both ends of the back foil
piece 11a in the circumferential direction (middle positions of the back foil piece 11a in
the circumferential direction in the present disclosure). In addition, the notches 11d are
formed at circumferential positions between the two crest portions 11¢ formed in the
back foil piece 11a. That is, the back foil piece 11a has recesses in the axial direction at
the circumferential positions of both end edges in the axial direction.

[0044]

In addition, as illustrated in Fig. 4, the intermediate foil piece 10a includes
notches 10d in both end edges in the axial direction (an up-and-down direction of the
page of Fig. 4). The notches 10d are formed in the groove portion 10¢ of the
intermediate foil piece 10a. The notches 10d are formed at circumferential positions
between both ends of the intermediate foil piece 10a in the circumferential direction
(middle positions of the intermediate foil piece 10a in the circumferential direction in the
present disclosure). That is, the intermediate foil piece 10a has recesses in the axial
direction at the circumferential positions of both end edges in the axial direction.

[0045]

The notch 10d is formed by notching a part of a bottom portion of the groove
portion 10c formed between the flat surface portion 10b and the flat surface portion 10b
toward a middle portion of the intermediate foil piece 10a in the axial direction. The
notch 10d is formed at a position corresponding to the notch 11d of the back foil piece
11a, that is, a position overlapping the notch 11d. The width of the notch 10d is formed
to be substantially the same as the width of the notch 11d.  Extension portions 34
extending from branches P of the base sheet 30 are engaged with the notches 10d and
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11d. That is, each extension portion 34 extends from an outer peripheral side to an
inner peripheral side of the back foil piece 11a in a state that both sides of the extension
portion 34 in the circumferential direction are interposed between edges of the notch 11d.
Similarly, the extension portion 34 extends from an outer peripheral side to an inner
peripheral side of the intermediate foil piece 10a in a state that both sides of the extension
portion 34 in the circumferential direction are interposed between edges of the notch 10d.
That is, the extension portion 34 is inserted into the back foil 11 and the intermediate foil
10 in a state that both sides of the extension portion 34 in the circumferential direction
face the edges of the notch 11d of the back foil 11 and edges 10d of the notch of the
intermediate foil 10.

[0046]

As illustrated in Fig. 7, the base sheet 30 has the branches P that are deviated in
the radial direction of the insertion hole 12a (an up-and-down direction of the page of
Fig. 7). Then, the extension portion 34 extends via the branch P. The branch P
according to the first embodiment is deviated to the inner side in the radial direction of
the insertion hole 12a (an upper side of the page of Fig. 7). That is, the extension
portion 34 extends toward the inner side in the radial direction from the branch P.  As
illustrated in Fig. 6, the branches P are formed at both end edges of the base sheet 30 in
the axial direction (an up-and-down direction of the page of Fig. 6). A plurality (three
on each of both end edges (six in total)) of branches P are formed at both end edges of
the base sheet 30 at equal intervals in the circumferential direction. That is, three
branches P are formed to correspond to the intermediate foil pieces 10a and the back foil
pieces 11a.

[0047]
The extension portion 34 extending from the branch P is formed by cutting and
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raising a part of the base sheet 30, as illustrated in Fig. 7. The extension portion 34 is a
“barb” that extends in an obtuse angle direction with respect to a sheet surface of the base
sheet 30. As illustrated in Fig. 6, a notch 35 is formed at a position adjacent to the
extension portion 34 (branch P). That is, the base sheet 30 has recesses in the axial
direction in the vicinity of positions where the extension portions 34 are formed at both
end edges in the axial direction.  As illustrated in Fig. 7, the extension portion 34 is
inserted into the notch 11d and the notch 10d.  On the inner peripheral side of the
intermediate foil 10 passing through the notches 11d and the notches 10d, the extension
portions 34 extend to one side of the insertion hole 12a in the circumferential direction
(left side of the page of Fig. 7).

[0048]

Specifically, on the inner side in the radial direction of the intermediate foil 10
(intermediate foil piece 10a) that has passed through the notch 10d, the extension portion
34 extends to the outside of a formation range W of the notch 10d in the circumferential
direction, Since the notch 10d has the formation range W slightly larger than the notch
11d of the back foil 11 (back foil piece 11a) in the circumferential direction, the
extension portion 34 extends to the outside of a formation range of the notch 11d in the
circumferential direction, on the inner side in the radial direction of the back foil 11
(back foil pieces 11a) passing through the notch 11d.  That is, a portion of the extension
portion 34 on the inner side than the intermediate foil 10 is disposed to at least partially
overlap the intermediate foil 10 in the radial direction. The extension portion 34 is
housed in the groove portion 10¢ of the intermediate foil 10 so as not to interfere with the
top foil 9.

[0049]
Next, the operation of the radial foil bearing 3 including such a configuration
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will be described.

In a state where the rotary shaft 1 is stopped, the top foil 9 is biased toward a
rotary shaft 1 side by the back foil 11 (three back foil pieces 11a) via an intermediate foil
10 (three intermediate foil pieces 10a) to be brought into close contact with the rotary
shaft 1. In the embodiment, since both end portions of the top foil 9 are the thin wall
portions 24, a force (local preload) for tightening the rotary shaft 1 in the thin wall
portions 24 is alleviated compared to a case where there is no thin wall portion 24.
[0050]

Then, when the rotary shaft 1 is rotated in an arrow R direction in Fig. 2, the
rotary shaft starts to rotate at a low speed initially, and then gradually accelerates to
rotate at a high speed. Then, as indicated with an arrow Q in Fig. 2, an ambient fluid is
drawn in from one end side of each of the top foil 9, the intermediate foil 10, and the
back foil 11, and flows into a space between the top foil 9 and the rotary shaft 1.
Accordingly, a fluid lubrication film is formed between the top foil 9 and the rotary shaft
1.

[0051]

A film pressure of the fluid lubrication film acts on the top foil 9, and the crest
portions 11c of each back foil piece 11a are pressed via the intermediate foil 10 which is
in contact with the top foil 9. Then, as the back foil piece 11a is pressed by the
intermediate foil 10, the crest portions 11c of the back foil piece 11a are pressed and
spread. Consequently, the back foil piece 11a is about to move on the bearing housing
12 in the circumferential direction of the bearing housing 12. That is, since the back
foil piece 11a (back foil 11) elastically supports the top foil 9 via the intermediate foil 10,
the back foil piece 11a allows the top foil 9 and the intermediate foil 10 to bend by
deforming in the circumferential direction of the back foil piece 11a when a load is
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received from the top foil 9, thereby supporting the top foil 9 and the intermediate foil
10.
[0052]

Herein, as illustrated in Figs. 5 and 7, the extension portion 34 extending from
the branch P of the base sheet 30 is inserted into the notch 11d formed in the end edge of
the back foil piece 11a in the axial direction. Since the protruding portions 31a and 31b
of the base sheet 30 are engaged with the through-groove 13 of the bearing housing 12
together with the top foil 9 as illustrated in Fig. 2, the extension portion 34 serves as a
rotation stopper for the back foil piece 11a. Therefore, the crest portions 11c of each
back foil piece 11a deform (move) in the circumferential direction with the notch 11d,
into which the extension portion 34 is inserted, interposed therebetween.

[0053]

In addition, as illustrated in Fig. 5, the extension portions 34 are respectively
inserted in the notches 11d in both end edges of the back foil piece 11a in the axial
direction, and also suppress the movement of the back foil piece 11a in the axial
direction. Further, as illustrated in Fig. 7, on the inner peripheral side of the back foil
11 that has passed through the notch 11d, the extension portion 34 extends to the outside
of the formation range of the notch 11d in the circumferential direction of the insertion
hole 12a. That is, the extension portion 34 of the base sheet 30 has a "barb" formed on
the inner peripheral side of the back foil 11 that has passed through the notch 11d, and
this retains the back foil piece 11a in the radial direction. That is, the extension portion
34 extends from the notch 11d to a circumferential side opposite to a rotation direction of
the rotary shaft 1. Accordingly, the disassembly and coming-off of the back foil 11 are
suppressed.

The extension portion 34 may extend from the notch 11d in the rotation
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direction of the rotary shaft 1. Even in this case, the extension portion 34 suppresses the
disassembly and coming-off of the back foil 11.
[0054]

Similar to the back foil piece 11a, the notch 10d is also formed in the
intermediate foil piece 10a, and the extension portion 34 is inserted therein. For this
reason, the disassembly and coming-off of the intermediate foil 10 are also suppressed.
When a load is transmitted from the top foil 9 to the back foil piece 11a, the intermediate
foil piece 10a bends together with the top foil 9 and the back foil piece 11a, but "slip"
occurs between the intermediate foil piece 10a and the top foil 9 or the back foil piece
11a at the time.

That is, when pressure fluctuations occur in the fluid lubrication film due to
shaft vibration of the rotary shaft 1, the pressure fluctuations are transmitted to the top
foil 9 and "slip" occurs.  Since this “slip” causes energy dissipation due to friction and
attenuates film pressure fluctuations, the shaft vibration of the rotary shaft 1 is
suppressed.

[0055]

In addition, when a fluctuating load (repetition of loading and unloading) due to
the shaft vibration of the rotary shaft 1 acts on the back foil piece 11a and the load is on
an unloading side, the back foil piece 11a slightly rises to the inner side in the radial
direction of the insertion hole 12a of the bearing housing 12. At this time, a barb
portion of the extension portion 34 is hooked onto the back foil piece 11a (intermediate
foil piece 10a), and the base sheet 30 is lifted together with the back foil piece 11a.
Herein, in a case where the base sheet 30 is lifted, "slip" occurs between the base sheet
30 and the insertion hole 12a of the bearing housing 12, and between the base sheet 30
and the back foil piece 11a, causing energy dissipation due to friction and contributing as
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attenuation. On the other hand, when the load acting on the back foil piece 11a shifts to
a loading side, the back foil piece 11a returns to an original position, but at that time as
well, "slip" occurs due to the base sheet 30, causing energy dissipation due to friction and
contributing as attenuation.

[0056]

As described above, in the first embodiment described above, since the base
sheet 30 has the branches P that are deviated in the radial direction of the insertion hole
12a, and the extension portions 34 extending from the branches P are engaged with the
back foil 11 and the intermediate foil 10, the disassembly of the back foil 11 and the
intermediate foil 10 and the coming-off of the back foil 11 and the intermediate foil 10
from the bearing housing 12 can be suppressed.

[0057]
(Second Embodiment)

Next, a second embodiment of the present disclosure will be described. In the
following description, configurations which are the same or equivalent to the
embodiment described above will be assigned with the same reference signs, and a
description thereof will be simplified or omitted.

[0058]

Fig. 8 is an unfolded and enlarged plan view of a first base sheet 30A and a
second base sheet 30B in a state of being engaged with the intermediate foil 10 and the
back foil 11 according to the second embodiment of the present disclosure. Fig. 9A is
an unfolded and enlarged plan view of the first base sheet 30A according to the second
embodiment of the present disclosure. Fig. 9B is an unfolded and enlarged plan view of
the second base sheet 30B according to the second embodiment of the present disclosure.
Fig. 10 is an enlarged front view illustrating a state where the first base sheet 30A and the
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second base sheet 30B are engaged with the intermediate foil 10 and the back foil 11
according to the second embodiment of the present disclosure.
[0059]

Although the radial foil bearing 3 of the first embodiment described above
includes one base sheet 30, a radial foil bearing 3A of the second embodiment includes
the first base sheet 30A and the second base sheet 30B as illustrated in Fig. 10. The
first base sheet 30A has substantially the same configuration as the base sheet 30 of the
first embodiment, and includes an extension portion 34A extending from the branch P
and notches 35A in both end edges of the base sheet 30A in the axial direction as
illustrated in Fig. 9A.  On the inner peripheral side of the intermediate foil 10 passing
through the notch 11d and the notch 10d, the extension portion 34A extends to one side
of the insertion hole 12a in the circumferential direction (left side of the page of Fig. 10),
as illustrated in Fig. 10
[0060]

On the other hand, the second base sheet 30B is disposed on the inner peripheral
surface of the insertion hole 12a and supports the first base sheet 30A from the outside in
the radial direction. The second base sheet 30B includes an extension portion 34B
(second extension portion) that is inserted into the notch 35A of the first base sheet 30A.

On the inner peripheral side of the intermediate foil 10 passing through the notch
35A, the notch 11d, and the notch 10d, the extension portion 34B extend to the other side
of the insertion hole 12a in the circumferential direction (right side of the page of Fig.
10). The second base sheet 30B also has substantially the same configuration as the
base sheet 30 of the first embodiment, and includes the extension portion 34B extending
from the branch P and notches 35B in both end edges of the base sheet 30B in the axial
direction as illustrated in Fig. 9B. The extension portion 34A and the extension portion
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348 extend toward the inner side in the radial direction to be separated from each other
in the circumferential direction. That is, the extension portion 34A and the extension
portion 34B each have a wedge shape toward the outer side in the radial direction.
[0061]

As illustrated in Fig. 10, each of the extension portions 34A and 34B extends to
the outside of the formation range W of the notch 10d in the circumferential direction.
In the configuration, a retaining effect of the back foil piece 11a and the intermediate foil
piece 10a in the radial direction is high, and the disassembly and coming-off of the back
foil 11 and the intermediate foil 10 can be reliably suppressed. In addition, when a
fluctuating load is generated due to the shaft vibration of the rotary shaft 1, in addition to
the “slip™ described above, “slip” between the first base sheet 30A and the second base
sheet 30B occurs.  Since this causes energy dissipation due to friction, an attenuation
effect is high.

[0062]
(Third Embodiment)

Next, a third embodiment of the present disclosure will be described. In the
following description, configurations which are the same or equivalent to the
embodiments described above will be assigned with the same reference signs, and a
description thereof will be simplified or omitted.

[0063]

Fig. 11A is an unfolded plan view of a base sheet 30C according to the third
embodiment of the present disclosure. Fig. 11B is an unfolded front view of the base
sheet 30C according to the third embodiment of the present disclosure. Fig. 12A isa
perspective view for describing a state where the base sheet 30C is engaged with the top
foil 9 according to the third embodiment of the present disclosure. Fig. 12B is a front
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view for describing a state where the base sheet 30C 1s engaged with the top foil 9
according to the third embodiment of the present disclosure.

As illustrated in Figs. 12A and 12B, a radial foil bearing 3C of the third
embodiment is different from the embodiments in that the base sheet 30C has protruding
portions 36a and 36b (engaging protrusion portions) engaged, in the radial direction, with
the protruding portions 21a and 21b of the top foil 9 inserted into the through-groove 13.
[0064]

As illustrated in Fig. 11A, on a first short side of the base sheet 30C in the long
side direction, a first uneven portion 38a having two protruding portions 36a spaced apart
from each other in the short side direction and one recessed portion 37a positioned
between the two protruding portions 36a is formed. That is, on the short side of the
base sheet 30C positioned on the first side in the long side direction, the recessed portion
37a recessed to the second side in the long side direction and steps positioned on both
sides of the recessed portion 37a in the short side direction are provided.

[0065]

In addition, on a second short side (a short side positioned on the second side in
the long side direction) which is opposite to the first short side of the base sheet 30C, a
second uneven portion 38b having one protruding portion 36b protruding to the second
side in the long side direction and two recessed portions 37b formed on both sides of the
protruding portion 36b in the short side direction is formed. That is, the second short
side of the base sheet 30C in the long side direction includes one protruding portion 36b
protruding to the second side in the long side direction and a step connected to both sides
of the protruding portion 36b in the short side direction.

[0066]
The disposition of the first uneven portion 38a and the second uneven portion
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38b of the base sheet 30C and the disposition of the first uneven portion 33a and the
second uneven portion 33b of the base sheet 30 illustrated in Fig. 6 are in a relationship
reversed in the long side direction. Unlike the first embodiment described above, the
recessed portions 37a and 37b of the base sheet 30C are formed by the branches P.  As
illustrated in Fig. 11B, the branches P are deviated to the outer side in the radial direction
of the insertion hole 12a (a lower side of the page of Fig. 11B).  As illustrated in Fig.
12B, the extension portions 34C extending from the branch P are inserted in the through-
groove 13 and are engaged in the circumferential direction with side wall portions of the
through-groove 13 by a back spring of the base sheet 30C.

[0067]

On the other hand, the protruding portions 36a and 36b of the base sheet 30C
extend onto the through-groove 13 as illustrated in Fig. 12B. That is, the protruding
portions 36a and 36b of the base sheet 30C are disposed above the through-groove 13
with a gap. As illustrated in Fig. 12A, the protruding portion 21a of the top foil 9 is
inserted (disposed) on the inner side in the radial direction of the protruding portion 36b
of the base sheet 30C. In addition, the two protruding portions 21b of the top foil 9 are
inserted (disposed) on the inner side in the radial direction of the two protruding portions
36a of the base sheet 30C. In the configuration, a retaining effect of the top foil 9 in the
radial direction is high, and the coming-off of the top foil 9 can be reliably suppressed.
In addition, in the configuration, since a contact area between the base sheet 30C and the
bearing housing 12 increases, an attenuation effect due to the "slip" described above is
high.

[0068]

In the third embodiment, as illustrated in Figs. 13A and 13B, a locking tool 40

may be disposed in the through-groove 13. The locking tool 40 corresponds to a fixing
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tool indicated with the reference sign 16 in a part (a) of Fig. 3 of Patent Document 6.
That is, in a modification example illustrated in Figs. 13A and 13B, a locking groove 44
which communicates with both end portions of the through-groove 13 and extends in the
radial direction is formed, and the locking tool 40 includes a pair of leg portions 42
inserted into the locking groove 44. In addition, the locking tool 40 includes, between
the pair of leg portions 42, two partition wall pieces 41 protruding to a side opposite to
the leg portions 42. The two partition wall pieces 41 form three locking grooves 43
which are almost divided in three in the axial direction.

[0069]

One protruding portion 21a and two protruding portions 21b of the top foil 9 are
disposed in the three locking grooves 43 respectively, and face the partition wall pieces
41 in the axial direction. In addition, two protruding portions 36a and one protruding
portion 36b of the base sheet 30C are disposed in the three locking grooves 43
respectively, and face the partition wall pieces 41 in the axial direction. In the
configuration, the movement of the top foil 9 and the base sheet 30C in the axial
direction is suppressed, and the coming-off of the top foil 9 and the base sheet 30C can
be more reliably suppressed.

[0070]
(Fourth Embodiment)

Next, a fourth embodiment of the present disclosure will be described. In the
following description, configurations which are the same or equivalent to the
embodiments described above will be assigned with the same reference signs, and a
description thereof will be simplified or omitted.

[0071]
Fig. 14 is a front view illustrating a radial foil bearing 3D according to the fourth
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embodiment of the present disclosure.  Fig. 15 is a front view illustrating a state where a
lid body 50 is attached to the radial foil bearing 3D according to the fourth embodiment
of the present disclosure. Fig. 16A is an unfolded plan view of the base sheet 30D
according to the fourth embodiment of the present disclosure. Fig. 16B is an unfolded
front view of the base sheet 30D according to the fourth embodiment of the present
disclosure.

The radial foil bearing 3D according to the fourth embodiment is different from
the embodiments in that the radial foil bearing includes the base sheet 30D (second base
sheet) on the outer side in the radial direction of the base sheet 30 which is the same as
the first embodiment, the base sheet 30D has the branches P deviated to the outer side in
the radial direction of the insertion hole 12a, and the extension portions 34D extending
from the branches P are engaged with the bearing housing 12 in the axial direction, as
illustrated in Fig. 14.

[0072]

As illustrated in Fig. 16A, similar to the base sheet 30C of the third embodiment,
the base sheet 30D includes the first uneven portion 38a on a first short side in the long
side direction, and includes the second uneven portion 38b on a second short side
opposite to the first short side. In addition, notches 39 are formed in one end edge of
the base sheet 30D in the axial direction. As illustrated in Fig. 16B, the notches 39 are
recessed portions formed by cutting and raising parts of the base sheet 30D to form the
extension portions 34D. That is, the extension portions 34D extending to the outer side
in the radial direction of the insertion hole 12a are formed on the one end edge of the
base sheet 30D in axial direction. The extension portions 34D are formed on only one
end edge of the base sheet 30D in the axial direction in consideration of the ease of
incorporating the base sheet 30D into the bearing housing 12.
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[0073]

As illustrated in Fig. 14, housing grooves 15 extending toward the outer side in
the radial direction from an inner peripheral edge of the insertion hole 12a is formed in
one end surface 12b of the bearing housing 12 in the axial direction. That is, the end
surface 12b of the bearing housing 12 in the axial direction includes recessed portions
extending to an inner periphery of the bearing housing 12.  Each housing grooves 15 are
formed at positions where the end surface 12b of the bearing housing 12 is almost
divided in two in the circumferential direction. Then, each of the extension portions
34D 1s inserted in the radial direction in each of the housing grooves 15.

[0074)

As illustrated in Fig. 15, the lid bodies 50 are attached to both end surfaces 12b
of the bearing housing 12 in the axial direction. The lid body 50 covers the housing
grooves 15 that house the extension portions 34D. The lid body 50 of the present
disclosure is formed in an annular plate shape along the circumferential direction of the
bearing housing 12. The diameter of an inner peripheral edge of the lid body 50 is
larger than the diameter of an inner peripheral edge of the bearing housing 12, and the
diameter of an outer peripheral edge of the lid body 50 is smaller than the diameter of an
outer peripheral edge of the bearing housing 12.

[0075]

The lid body 50 is screwed into screw holes 52 (refer to Fig. 14) formed in both
end surfaces 12b of the bearing housing 12 in the axial direction by screws 51. Each lid
body 50 is screwed at positions where the end surface 12b of the bearing housing 12 is
almost divided in three in the circumferential direction. In the configuration, since the
extension portions 34D are covered with the lid body 50, the coming-off of the base sheet
30D from the bearing housing 12 in the axial direction can be suppressed even without
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the locking tool 40 described above. In addition, since the lid body 50 closes a part of
an opening end of the through-groove 13 and also covers the extension portions 34C of
the base sheet 30D inserted in the through-groove 13, the coming-off of the base sheet
30D from the bearing housing 12 in the axial direction can be suppressed.

[0076]

Although some embodiments of the present disclosure have been described
hereinbefore with reference to the drawings, the present disclosure is not limited to the
embodiments. Various shapes and combinations of each component presented in the
embodiments described above are merely examples, and a variety of changes can be
made based on design requirements without departing from the scope of the present
disclosure defined in claims.

[0077]

For example, the radial foil bearing including the intermediate foil in the
embodiments is an exemplary example. However, a configuration where the base sheet
is hooked only onto the back foil without the intermediate foil may be adopted.

[0078]

In addition, for example, the radial foil bearing including the two base sheets in
the second embodiment is an exemplary example. However, two extension portions
deviated from one base sheet to the inner side in the radial direction of the insertion hole
and extended to one side and the other side in the circumferential direction may be
formed.

[0079]

In addition, for example, the radial foil bearing to which the lid bodies are
attached to both end surfaces of the bearing housing in the axial direction in the fourth
embodiment is an exemplary example. However, in a case where one end surface of the
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bearing housing in the axial direction is attached to, for example, an attachment target (a
support flange or the like), a configuration where the lid body is attached to only the
other end surface of the bearing housing in the axial direction may be adopted.
[Industrial Applicability]

[0080]

In the radial foil bearing of the present disclosure, the disassembly and coming-
off of the component of the radial foil bearing can be suppressed without using welding.
[Reference Signs List]

[0081]

| rotary shaft (shaft)

3, 3A, 3C, 3D radial foil bearing

9 top foil

11 back foil

11a back foil piece

10d, 11d, 35A, 35B, 39 notch

12 bearing housing

12a insertion hole

12b end surface

13 through-groove

15 housing groove

21a, 21b, 31a, 31b protruding portion (both ends)

30, 30C base sheet

30A first base sheet

30B second base sheet

30D base sheet (second base sheet)
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34, 34A, 34B, 34C, 34D extension portion

36a, 36b protruding portion (engaging protrusion portion)
50 lid body

51 screw

5 P branch
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The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows:

1. A radial foil bearing comprising:

a bearing housing that has an insertion hole into which a shaft is inserted,;

a base sheet that is disposed in the insertion hole;

a back foil that is supported by the base sheet and has unevenness in a radial
direction of the insertion hole; and

a top foil that is supported by the back foil,

wherein the base sheet has a branch deviated in the radial direction of the insertion
hole, and is engaged with at least one of the bearing housing, the back foil, and the top foil,

the back foil has a notch in an end edge in an axial direction in which the insertion
hole extends, and

an extension portion extending from the branch of the base sheet is inserted in the

notch.

2. The radial foil bearing according to Claim 1,
wherein on an inner peripheral side of the back foil passing through the notch, the

extension portion extends to any one side in a circumferential direction of the insertion hole.

3. The radial foil bearing according to Claim 2,

wherein the base sheet includes:
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a first base sheet that has the extension portion and a notch in an end edge in
the axial direction; and
a second base sheet that supports the first base sheet and has a second
extension portion inserted into the notches of the first base sheet and the back foil, and
on the inner peripheral side of the back foil, the second extension portion extends to

the other side in the circumferential direction of the insertion hole.

4. The radial foil bearing according to Claim 1,

wherein a through-groove extending in the axial direction from an end surface of
the bearing housing is formed in the insertion hole, and

an extension portion extending from the branch of the base sheet is inserted in the

through-groove.

5. The radial foil bearing according to Claim 4,
wherein an end portion of the top foil is inserted into the through-groove, and
the base sheet has an engaging protrusion portion that extends onto the through-

groove and engages with the end portion of the top foil in the radial direction.

6. The radial foil bearing according to Claim 5,
wherein a first end and a second end are inserted as the end portions of the top foil

into the through-groove,
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the top foil has a part extending from the first end to one side in the circumferential
direction and a part extending from the second end to the other side in the circumferential
direction, which intersect each other in the axial direction, and

the engaging protrusion portion extends onto the through-groove and engages with

both of the intersecting ends of the top foil in the radial direction.

7. The radial foil bearing according to any one of Claims 1 to 6, further comprising:

a housing groove that is provided in an end surface of the bearing housing in the
axial direction and extends toward an outer side in a radial direction from an inner peripheral
edge of the insertion hole,

wherein an extension portion extending from the branch of the base sheet is

inserted in the housing groove.

8. The radial foil bearing according to any one of Claims 1 to 7, further comprising:
a lid body that is attached to an end surface of the bearing housing in the axial

direction and covers the extension portion.
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