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BEARING DEVICE FOR SUPERCHARGER

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a bearing device for a supercharger

that is used for an internal combustion engine, etc.

2. Description of the Related Art

[0002] For example, as a bearing device for a supercharger, Japanese Patent

Application Publication No. 4-72424 (JP-A-4-72424), Japanese Patent Application

Publication No. 4-8825 (JP-A-4-8825), Japanese Utility Model Publication 6-40908

(JP-Y-6-40908), Japanese Utility Model Application Publication 62-35195

(JP-U-62-35195), and Japanese Patent Application Publication 8-284675

(JP-A-8-284675) describe a bearing device in which an elastic member, such as a coil

spring, is disposed between outer races of paired ball bearings that are fitted on a rotary

shaft, in which a preload that is generated by repulsive force of the elastic member is

applied to the ball bearings, and in which an oil-film damper supports the outer races of

the ball bearings. In addition, for example, Japanese Patent Application Publication

2002-369474 (JP-A-2002-369474) describes a bearing device in which a spacer is

disposed between inner races of paired ball bearings and also between outer races thereof

to maintain a fixed distance between the ball bearings and in which the outer races are

constrained in an axial direction of the outer races by abutting end surfaces of the outer

races against an abutment portion on a housing side. The former bearing device and the

latter bearing device have different positioning structures of the outer rings in the axial

direction. In other words, in a bearing device such as the former bearing device in

which the preload is applied by the elastic member between the outer races, because the

outer races (or a member that is integrated with the outer races) are pressed to a rolling

element by the force of the elastic member, it is essential that the outer races are not

constrained in a direction that the outer races are pushed out, that is, outward in the axial



direction. On the other hand, in a bearing device such as the latter bearing device that

does not employ the elastic member for the preload, it is common that the outer races are

constrained from the outside in the axial direction in order to avoid displacement of the

outer races.

[0003] It is preferable that friction loss of the ball bearings be reduced for

high-speed rotation of the rotary shaft. However, the friction loss increases with preload.

Meanwhile, it is essential to support the ball bearings by the oil-film damper in a

high-rotational range over 100,000 rpm. In order to satisfy both requirements, in a

bearing device such as one described JP-A-2002-369474, which is not provided with the

elastic member like a spring between the outer races, a retaining member to which the

outer races of the ball bearings are fitted is provided separately from a bearing housing,

and an oil film is formed in a clearance between the retaining member and the bearing

housing. However, if the outer races are constrained by abutting the outer end surfaces

thereof against the bearing housing in the axial direction of the outer races, as in the

device in JP-A-2002-369474, an axial force acts on the outer races of the bearings from

the bearing housing when the outer races are displaced in the axial direction by a

vibration absorption effect of the oil-film damper. Therefore, the improper axial force

acts on the bearings by the conflict between the axial force that is transmitted from the

inner races to the outer races via the rolling element and force that acts on the outer races

from the bearing housing side. Consequently, disadvantages such as displacement of

the outer races may occur to decrease durability of the bearings.

SUMMARY OF THE INVENTION

[0004] Thus, the present invention provides a bearing device for a

supercharger with high adaptability to high-speed rotation and with high durability of a

bearing.

[0005] The bearing device for a supercharger according to an aspect of the

present invention includes: a pair of ball bearings that are disposed on a rotary shaft of a



supercharger; a retaining member that is a separate component from the pair of ball

bearings and to which outer races of the paired ball bearings are fitted; a bearing housing

that is combined with the retaining member to form an oil-film damper, which is an oil

film that functions as a damper to support the outer races; an inner-race spacer, that is

disposed between inner races of the paired ball bearings, that maintains a fixed distance

between the inner races in an axial direction; an outer-race spacer, disposed between the

outer races, that maintains a fixed distance between the outer races in the axial direction.

The outer races are located inward of end surfaces of the retaining member in the axial

direction and are fitted to the retaining member in an unconstrained state to the outside in

the axial direction.

[0006] In the bearing device according to the aspect of the present invention,

the inner-race spacer and the outer-race spacer respectively maintain the fixed distance

between the inner races and the fixed distance between the outer races of the bearings.

Therefore, it is possible to optimize the positions of the inner races and the outer races

and thus to reduce friction loss of the ball bearings by maintaining the dimension of each

of the spacers within an appropriate range in the axial direction. Because the outer races

of the bearings are supported by the oil-film damper, it is also possible to increase a

vibration absorption effect. Accordingly, it is possible to increase the adaptability of the

supercharger to the high-speed rotation. In addition, because the outer races are located

inward of both of the end surfaces of the retaining member in the axial direction, the end

surfaces of the retaining member abut against the bearing housing when the outer races

are displaced in the axial direction. Therefore, the bearing housing does not contact the

outer races. The retaining member is a separate component from the outer races of the

rolling bearings, and the outer races are fitted to the retaining member in the

unconstrained state to the outside in the axial direction. Thus, only the axial force acts

on the outer races from the inner races via the rolling element, and force that conflicts

with the axial force does not act on the outer races from the bearing housing side.

Therefore, improper force in the axial direction does not act on the ball bearings, and thus

it is possible to increase the durability of the bearings.



[0007] In the bearing device according to the above aspect, the retaining

member may be integrally formed with the outer-race spacer. With the configuration in

which the retaining member is integrally formed with the outer-race spacer, the

misalignment between the retaining member and the outer-race spacer can be prevented.

For example, when the outer-race spacer is fitted in an inner periphery of the retaining

member, there is a possible change in a positional relationship between the retaining

member and the outer-race spacer. A change in the positional relationship may occur

when the axial force acts frequently on the outer races, when a foreign matter intrudes

between the fitting surfaces of the retaining member and the outer-race spacer, or when

corrosion occurs in the fitting surfaces, for example. However, the positional

relationship between the retaining member and the outer-race spacer can be kept constant

by integrally forming the retaining member and the outer-race spacer. Thus, it is

possible to increase the durability of the bearings by preventing the misalignment of the

inner races and the outer races.

[0008] Moreover, in the bearing device according to the above aspect, the

retaining member and the outer-race spacer may be formed as separate components from

each other and may be combined to prevent relative displacement to each other in the

axial direction. According to this aspect, because the retaining member and the

outer-race spacer are formed as the separate components from each other, it is possible to

increase freedom in choice of a material for the retaining member and a material for the

outer-race spacer.

[0009] In the bearing device according to the above aspect, the retaining

member and the outer-race spacer may be formed to prevent the relative displacement to

each other in the axial direction by press fit or shrink fit.

[0010] In the bearing device according to the above aspect, the oil film may

be formed in a clearance between the retaining member and the bearing housing, and the

outer periphery of the retaining member and the end surfaces thereof in the axial

direction may face the bearing housing via the clearance in which the oil film is formed.

According to this aspect, because there are clearances in a radial direction and the axial



direction of the retaining member, the retaining member can move smoothly in the radial

direction and in the axial direction. Consequently, it is possible to increase the vibration

absorption effect of the oil-film damper.

[0011] In the bearing device according to the above aspect, the end surfaces

of the retaining member in the axial direction may be held by the bearing housing.

[0012] In the bearing device according to the above aspect, the clearances

may be formed in all the areas where the outer periphery of the retaining member and the

end surfaces thereof in the axial direction face the bearing housing.

[0013] In the bearing device according to the above aspect, the supercharger

may be a turbocharger. An oil slinger that is integrally rotatable with the rotary shaft

may be disposed between the ball bearing on a turbine rotor side and the turbine rotor,

and may be provided with a cylindrical portion and a fin that protrudes from the

cylindrical portion to the outer periphery in the radial direction. The clearance between

the end surface of the retaining member on the turbine rotor side in the axial direction

and the bearing housing may be located on the cylindrical portion. According to this

aspect, lubrication oil that is discharged from the clearance between the end surface of

the retaining member in the axial direction and the bearing housing is dropped onto the

cylindrical portion of the oil slinger to cool the oil slinger. Then, the lubrication oil may

be blown off from the fin of the oil slinger to the outer periphery by centrifugal force.

Accordingly, it is possible to prevent an increase in temperature around the bearings that

could be caused by heat on the turbine rotor side and also to prevent intrusion of the

lubrication oil into the turbine rotor side.

[0014] In the bearing device according to the above aspect, the dimensions of

the inner-race spacer and the outer-race spacer in the axial direction may be set to prevent

preload from acting on the ball bearings. With the above configuration, it is possible to

significantly improve the adaptability of the supercharger to the high-speed rotation while

the friction loss of the ball bearings can be minimized.

[0015] In the bearing device according to the above aspect, the pair of ball

bearings may be angular-contact bearings that support a radial load and an outward axial



load.

[0016] As it has been described so far, in the bearing device foτ a

supercharger in the present invention, a fixed distance between the inner races and that

between the outer races are respectively maintained by the inner-race spacer and the

outer-race spacer, and the outer races of the bearings are supported by the oil-film damper.

Therefore, it is possible to improve the adaptability of the supercharger to the high-speed

rotation by inhibiting the friction loss of the bearings and also by increasing the vibration

absorption effect. In addition, the retaining member and the outer races are the separate

components from each other. The outer races are disposed inward of the end surfaces of

the retaining member in the axial direction, and are fitted to the retaining member in the

unconstrained state to the outside in the axial direction. Accordingly, only the axial

force acts on the outer races from the inner races via the rolling element, and thus the

improper axial force does not act on the ball bearings. Therefore, it is possible to

increase the durability of the bearings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The foregoing and/or further objects, features and advantages of the

invention will become more apparent from the following description of example

embodiments with reference to the accompanying drawings, in which like numerals are

used to represent like elements and wherein:

FIG. 1 is an axial cross sectional view in an axial direction of a supercharger in

which a bearing device according to an embodiment of the present invention is included;

FIG 2 is an enlarged view of a bearing assembly of the supercharger in FIG 1;

FIG 3 is a cross sectional view taken along the line III - III of FIG 1; and

FIG 4 is an enlarged view of a vicinity of a bearing on a turbine rotor side in FIG

1.

DETAILED DESCRIPTION OF EMBODIMENTS



[0018] FIG. 1 shows a supercharger 1 that includes a bearing device 10

according to an embodiment of the present invention. The supercharger 1 is constituted

as a turbocharger that includes: a turbine rotor 2 that is provided in an exhaust passage of

an internal combustion engine; a compressor impeller 3 that is provided in an intake

passage of the internal combustion engine; and a turbine shaft 4 as a rotary shaft that

couples the turbine rotor 2 with the compressor impeller 3 for unitary rotation. The

turbine rotor 2 and the turbine shaft 4 are integrally and coaxially formed with each other.

The turbine shaft 4 is a stepped shaft that is provided with a large-diameter portion 4a, a

middle-diameter portion 4b, and a small-diameter portion 4c in series from the turbine

rotor 2 side to the compressor impeller 3 side.

[0019] The middle-diameter portion 4b is inserted in a bearing housing 5 of

the supercharger 1 while the small-diameter portion 4c extends through the bearing

housing 5 and is inserted in a compressor housing (not shown). The bearing housing 5

employs a configuration in which a retainer 5B is joined to one end of the housing body

5A with fastener means such as a bolt. A pair of bearings 11 and 12 is fitted on the

outer periphery of the middle-diameter portion 4b. The bearings 11 and 12 are ball

bearings that respectively include inner races 11a and 12a, outer races lib and 12b, and a

number of balls lie, and 12c as rolling elements that are respectively disposed between

the inner races 11a and 12a and the outer races lib and 12b. More specifically, the

bearings 11 and 12 are angular contact bearings that support a radial load and an axial

load in one direction. The inner races 11a and 12a of the bearings 11 and 12 are fitted

on the turbine shaft 4. A fit tolerance between the turbine shaft 4 and each of the inner

races 11a, and 12a is within a range of transition fit (a range between a tight fit and a

loose fit). The bearing 11 supports the axial load in a direction from the compressor

impeller 3 to the turbine rotor 2 while the bearing 12 supports the axial load from the

turbine rotor 2 to the compressor impeller 3.

[0020] An oil slinger 13 is provided between the inner race 11a of the bearing

11 and the large-diameter portion 4a. A sleeve 14 is provided as an inner-race spacer



between the inner races 11a and 12a. Collars 15 and 16 and the compressor impeller 3

are fitted in sequence on the outer periphery of the small-diameter portion 4c. An

external thread 4d at the end of the small-diameter portion 4c projects from the

compressor impeller 3. By providing a nut 17 on the external thread 4d and tightening

the nut 17, the oil slinger 13, the inner race 11a, the sleeve 14, the inner race 12a, the

collars 15 and 16, and the compressor impeller 3 are held in place between the

large-diameter portion 4a and the nut 17, and are each held in a specified place in the

axial direction. Accordingly, the turbine rotor 2, the turbine shaft 4, the oil slinger 13,

the inner race 11a, the sleeve 14, the inner race 12a, the collars 15 and 16, the compressor

impeller 3, and the nut 17 are constructed as a rotary assembly 6 that can integrally rotate

about an axis CL of the turbine shaft 4. Seal rings 18 and 19 are provided on the

large-diameter portion 4a and the collar 16, respectively, to seal a space between a

turbine housing and the bearing housing and a space between the bearing housing and a

compressor housing.

[0021] The outer races lib and 12b of each respective bearing 11 and 12 is

fitted with a holder 20. The holder 20 is fitted with a holder accommodating portion 5a

of the housing body 5A in the bearing housing 5. The retainer 5B of the bearing

housing 5 is attached to an open end (an end on the compressor impeller 3 side) of the

holder accommodating portion 5a. Thus, the holder 20 is held between a projection 5b

and the retainer 5B of the bearing housing 5 in the axial direction of the turbine shaft 4.

It should be noted that both of the sleeve 14 and the holder 20 are separate components

from the bearings 11 and 12. Therefore, compared to bearing steel, etc. that is used for

the inner races 11a and 12a and the outer races lib and 12b, the sleeve 14 and the holder

20 may be made from a less expensive material. For example, the sleeve 14 and the

holder 20 may be made from carbon steel for a mechanical structure.

[0022] As shown in detail in FIG 2, the holder 20 employs a configuration in

which a cylindrical case 22, which serves as a retaining member, is disposed on the outer

periphery of the outer races lib and 12b is integrated with a spacer 23 as an outer-race

spacer that projects to the inner periphery side of the case 22 and that is interposed



between the outer races lib and 12b. Both end faces 22a and 22b of the case 22 in the

axial direction are located outward of the outer races lib and 12b in the axial direction.

In other words, the outer races lib and 12b are fitted to the holder 20 in a manner that the

outer races lib and 12b are located inward of the end faces 22a and 22b of the case 22 in

the axial direction. A fit tolerance between the holder 20 and each of the outer races lib

and 12b may be within a range of transition fit (a range between a tight fit and a loose

fit).

(0023] Both ends of the spacer 23 abut against the outer races lib and 12b.

Accordingly, the outer races lib and 12b are positioned in the axial direction to maintain

a fixed distance between the outer rings lib and 12b in the axial direction. Then, a

bearing assembly 7 is formed by assembling the bearings 11 and 12, the sleeve 14, and

the holder 20 together appropriately. The misalignment of the inner races 11a and 12a

and the outer races lib and 12b in the axial direction is minimized by keeping the axial

dimension X of the spacer 23 and the axial dimension Y of the sleeve 14 within

appropriate ranges. Thus, the inner races 11a and 12a and the outer races lib and 12b

are held in positions where preload does not act on the inner races 11a and 12a and the

outer races lib and 12b. Accordingly, it is possible to improve supercharging

performance by minimizing play of the turbine shaft 4 in the axial direction and by

setting slight clearances between the turbine rotor 2 and the turbine housing and between

the compressor impeller 3 and the compressor housing. Here, no member is provided

on the outside of the outer races lib and 12b in the axial direction to hold the outer races

lib and 12b in space from the outside. In other words, the outer races lib and 12b are

each fitted to the holder 20 in an unconstrained state to the outside in the axial direction.

In addition, no elastic member such as a spring is provided between the outer races lib

and 12b to push out the outer races lib and 12b in the axial direction and to apply the

preload to the outer races lib and 12b. It is possible to inhibit frictional loss in the

bearings 11 and 12 by assembling the bearings 11 and 12 without the preload.

[0024] A slight clearance 25 is provided between the holder 20 and the

bearing housing 5. The clearance 25 includes a radial clearance 25a on the outer



periphery side of the holder 20 and axial clearances 25b and 25c at both ends of the

holder 20 in the axial direction. The radial clearance 25a extends across the entire outer

periphery of the holder 20 while the axial clearances 25b and 25c respectively extend

across the entire end faces 22a and 22b of the holder 20. In other words, when the oil

film, which is described later, is not formed, the holder 20 is free to move in the radial

direction with respect to the bearing housing 5 for a distance equivalent to the radial

clearance 25a and can also move in the axial direction for distances equivalent to the

axial clearances 25b and 25c.

[0025] As shown in FIG 3, the bearing housing 5 is provided with a fuel

passage 26 that leads to the radial clearance 25a from a bottom face 5c of the bearing

housing 5. Lubricating oil is supplied and filled in the radial clearance 25a through the

oil passage 26 to form an oil film between the holder 20 and the bearing housing 5. An

oil-film damper 8 is constituted by the oil film, the holder 20, and the bearing housing 5.

The outer races lib and 12b are supported by the oil-film damper 8. As described

above, it is possible to efficiently absorb vibration of the bearing assembly 7 by providing

the oil-film damper 8. Therefore, it is possible to improve the adaptability of the

supercharger 1 to a high-speed rotating range over 100,000 rpm. Because the clearances

25a, 25b and 25c are provided in the radial and axial directions of the holder 20, the

holder 20 can move smoothly in the radial and axial directions with respect to the bearing

housing 5. Consequently, it is possible to improve the vibration absorption of the

oil-film damper 8.

[0026] The vibration of the bearing assembly 7 in the axial direction is

inhibited because the end faces 22a and 22b of the holder 20 abut, respectively, against

the projection 5b and the retainer 5B of the bearing housing 5. In addition, because the

outer races lib and 12b are located inward of both of the end faces 22a and 22b of the

holder 20, the outer races lib and 012b do not come in direct contact with the bearing

housing 5. Furthermore, the holder 20 and the outer races lib and 12b are separate

components from each other, and the outer races lib and 12b are fitted to the holder 20

in the unconstrained state to the outside in the axial direction. Therefore, the outer races



lib and 12b are only displaced with the axial forces that are transmitted from the inner

races 11a and 12b through the balls lie and 12c, and thus no unnecessary external force

acts on the bearings 11 and 12 in the axial direction. Consequently, the durability of the

bearings 11 and 12 increases. In other words, in a conventional bearing device, in

which an elastic member for preload is disposed between outer races, it is a precondition

for the application of the preload that the outer races are unconstrained to the outside in

the axial direction. In contrast, there is no such precondition for the bearing device 10

of this embodiment because no elastic member for the preload is provided between the

outer races lib and 12b. It is also possible to constrain the outer races lib and 12b

from the outside in the axial direction. However, in spite of the above possibility, the

outer races lib and 12b remain unconstrained to the outside in the axial direction. Thus,

the bearing device differs in a positional structure of the outer races from a conventional

bearing device, in which no elastic member for the preload is provided. Moreover, due

to the adoption of the supporting structure with the oil-film damper 8, the axial

displacement of the bearing assembly 7 is permitted in the bearing device 10 of this

embodiment, thereby causing the possible application of the axial force to the outer races

lib and 12b from the bearing housing 5 side. In order to eliminate such a possibility,

the outer races lib and 12b are unconstrained.

[0027] It should be noted that the clearance 25 is exaggerated in FIG 1 to FIG

3. The clearance 25 need only be as large as the minimum dimension required to form

the oil film. Because fuel is supplied upward to the clearance 25 from the bottom face

of the bearing housing 5, it is possible to push up the holder 20 with pressure of the

lubricating oil that flows into the clearance 25. Accordingly, the vibration absorption

effect of the oil-film damper 8 may easily be secured even with decreased hydraulic

pressure.

[0028] As shown in FIG 2, the diameters of both end faces 14a and 14b of the

sleeve 14 are smaller than the diameter a middle portion 14c of the sleeve. The

diameters of the end faces 14a and 14b are substantially the same as the external

diameters of the inner races 11a and 12a. Meanwhile, a recess 4e is formed in a fitting



portion of the middle portion 4b of the turbine shaft 4 with the sleeve 14. The length of

the recess 4e in the axial direction is shorter than that of the middle portion 14c of the

sleeve 14, and both ends of the recess 4e in the axial direction are located inward of both

ends of the middle portion 14c of the sleeve 14 in the axial direction. Furthermore, the

depth of the recess 4e is set as the shallowest possible. By providing such a recess 4e,

the inner race 11a can easily be moved in the recess 4e when the inner race 11a of the

bearing 11 is assembled with the turbine shaft 4. Therefore, the inner race 11a may be

assembled smoothly. Because the middle portion 14c of the sleeve 14 has a large

diameter to correspond with the recess 4e, and also because the middle portion 14c is

provided in sufficient length on both sides of the recess 4e in the axial direction, it is

possible to enhance rigidity around of the turbine shaft 4 and also to improve the

adaptability of the supercharger 1 to the high-speed rotation.

[0029] Two annular grooves 30 are formed in the outer periphery of the

holder 20 to make complete circles. In each of the annular groves 30, an oil jet hole 31

is provided to supply lubricating oil to the bearings 11 and 12. Here, although the oil jet

hole 31 in the bearing 11 is only shown in FIG 2, the same oil jet hole 31 is also provided

in the bearing 12. As shown in FIG. 4, the oil jet hole 31 is provided so that a center

line 31a the oil jet hole 31 extends toward face of the inner race 11a that abuts the sleeve

14. Accordingly, part of the lubricating oil that forms the oil film is supplied from the

oil jet hole 31 to the mating face of the inner race 11a with the sleeve 14 and its

surrounding area. Therefore, compared to a case in which lubricating oil is directly

sprayed to the balls lie, it is possible to reduce circulation loss of lubricating oil and thus

to increase supercharging efficiency. The same functions and advantages are applicable

to the bearing 12. In addition, especially when the oil jet hole 31 on the turbine rotor 2

side is formed as described above, it is possible to improve cooling efficiency of the

supercharger 1 by absorbing the heat transmitted from the turbine rotor 2 to the bearing

11 and the sleeve 14 via the turbine shaft 4 using the lubricating oil from the oil jet hole

31.

[0030] As it is clear from FIG. 4, the oil slinger 13 is formed with a



disc-shaped fin 13b on one end of a cylindrical portion 13a. The diameter of the

cylindrical portion 13a is either equal to or smaller than the exterior diameter of the inner

race 11a. Meanwhile, the diameter of the fin 13b is slightly smaller than the external

diameter of the outer race lib. The axial clearance 25b between the end face 22a of the

holder 20 in the axial direction and the projection 5b of the bearing housing 5 is located

on the outer periphery of the cylindrical portion 13a of the oil slinger 13. Therefore,

lubricating oil that is discharged from the axial clearance 25b adheres on the cylindrical

portion 13a, runs from the cylindrical portion 13a to the fin 13b while cooling the oil

slinger 13, and then is blown off to the outer periphery of the fin 13b by centrifugal force.

Accordingly, it is possible to prevent lubricating oil from entering the turbine housing

side or the exhaust passage. Lubricating oil that is blown off to the inside of the bearing

housing 5 from the oil slinger 13 is discharged through a drain 27 of the bearing housing

5 (FIG. 1 and FIG 3). In addition, oil supplied to lubricate the bearings 11 and 12 is

discharged through a drain hole 20a of the holder 20 (FIG. 1 and FIG. 2).

[0031] The present invention is not limited to the embodiment described

above and can be implemented in various embodiments. For example, the holder 20

may be configured so that the case 22 and the spacer 23 are separate components that are

assembled in a post process. In this case, it is preferable that the spacer 23 be

assembled with the case 22 by utilizing a bonding method such as press fit or shrink fit

such that the spacer 23 cannot be displaced relative to the case 22 in the axial direction.

The bearing device of the present invention may be applied not only to a rotary shaft of a

turbocharger but also to a rotary shaft of a mechanical supercharger that is driven by an

output shaft of an internal combustion engine. The ball bearing is not restricted to

angular contact ball bearings, any of various types of ball bearings may be employed as

long as the bearings have a configuration in which a rolling element is disposed between

an inner race and an outer race.

[0032] While the invention has been described with reference to example

embodiments thereof, it should be understood that the invention is not limited to the

described embodiments or constructions. To the contrary, the invention is intended to



cover various modifications and equivalent arrangements. In addition, while the various

elements of the example embodiments are shown in various example combinations and

configurations, other combinations and configurations, including more, less or only a

single element, are also within the spirit and scope of the invention.



CLAIMS

1. A bearing device for a supercharger, characterized by comprising:

a pair of ball bearings that are disposed on a rotary shaft of the supercharger;

a retaining member that is a separate component from the pair of ball bearings and to

which outer races of the pair of ball bearings are fitted;

a bearing housing that is assembled with the retaining member to form an oil-film

damper, which is an oil film that functions as a damper to support the outer race;

an inner-race spacer, disposed between inner races of the pair of ball bearings, that

maintains a fixed distance between the inner races in an axial direction; and

an outer-race spacer, disposed between the outer races, that maintains a fixed

distance between the outer races in the axial direction,

wherein the outer races are located inward of end faces of the retaining member in

the axial direction and are fitted to the retaining member in an unconstrained state to the

outside in the axial direction.

2. The bearing device according to claim 1, wherein the retaining member and the

outer-race spacer are formed integrally with each other.

3. The bearing device according to claim 3, wherein the retaining member and the

outer-race spacer are formed as separate components from each other and are assembled

together to prevent relative displacement to each other in the axial direction.

4. The bearing device according to claim 3, wherein the retaining member and the

outer-race spacer are assembled to prevent relative displacement in the axial direction by

press fit or shrink fit.

5. The bearing device according to any one-olclaims 1 to 4, wherein

the oil film is formed in a clearance between the retaining member and the bearing



housing, and

an outer periphery and axial end faces of the retaining member face the bearing

housing via the clearance in which the oil film is formed.

6. The bearing device according to claim 5, wherein the end faces of the retaining

member in the axial direction are held by the bearing housing.

7. The bearing device according to claim 6, wherein the clearance is provided in an

entire area where the outer periphery and the end faces of the retaining member in the axial

direction face the bearing housing.

8. The bearing device according to any one of claims 5 to 7, wherein

the supercharger is a turbocharger,

an oil slinger for unitary rotation with the rotary shaft is disposed between the ball

bearing on a turbine rotor side and the turbine rotor,

a cylindrical portion and a fin that projects from the cylindrical portion to the outer

periphery in a radial direction are provided in the oil slinger, and

the clearance between the end face of the retaining member on the turbine rotor side

in the axial direction and the bearing housing is located on the cylindrical portion.

9. The bearing device according to any one of claims 1 to 8, wherein axial dimensions

of the inner-race spacer and the outer-race spacer are set in a manner that preload does not

act on the ball bearing.

10. The bearing device according to any one of claims 1 to 9, wherein

the pair of ball bearings are angular-contact bearings that support a radial load and

an outward axial load.
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