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(54) Bearing structure in rotating machine

(57) A bearing structure in a rotating machine is dis-
closed. The bearing structure includes a radial bearing
50 and a damper member 53. The radial bearing is pro-
vided in a protruding cylindrical portion 12a of a housing
12, and supports a distal end portion of a rotary shaft 18,
which is rotatably supported by the housing. The damper
member 53 is provided in a clearance F formed between
an inner circumferential surface 52a of the radial bearing
50 and an outer circumferential surface 46a of a first rotor
opposing to the inner circumferential surface in a radial
direction, or between an outer circumferential surface
51a of the radial bearing and an inner circumferential
surface 12c of the protruding cylindrical portion opposing
to the outer circumferential surface in the radial direction.
The damper member is pressed against the inner cir-
cumferential surface and the outer circumferential sur-
face opposing to each other with the damper member in
between.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a bearing struc-
ture in a rotating machine in which a power from an ex-
ternal driving source is transmitted to a rotary shaft by a
first rotor and a second rotor.
[0002] Japanese Laid-Open Patent Publication No.
5-149247 discloses a compressor (a rotating machine)
of a vehicle air conditioner as shown in Fig. 5A. The com-
pressor is structured such that a power from a vehicle
engine is transmitted to a main shaft 104 via an electro-
magnetic clutch mechanism. In the compressor shown
in Fig. 5A, the main shaft 104 is rotatably supported by
a housing 101 with a radial bearing 100. A protruding
cylindrical portion 101A is provided in the housing 101.
A clutch rotor 102 to which a power from an engine (not
shown) is input is provided around the protruding cylin-
drical portion 101A, and the clutch rotor 102 is rotatably
supported by the protruding cylindrical portion 101A with
a ball bearing 103 provided in an outer periphery of the
protruding cylindrical portion 101A.
[0003] A clutch plate 105 and an armature boss 106
are fixed to a position of the main shaft 104 that is ex-
posed to the outside from the protruding cylindrical por-
tion 101A. At a time of driving the compressor, the power
from the engine is transmitted to the clutch rotor 102, and
the rotating force of the clutch rotor 102 is transmitted to
the main shaft 104 via the clutch plate 105 and the ar-
mature boss 106. The compressor compresses refriger-
ant within the housing 101 on the basis of the rotation of
the main shaft 104.
[0004] The compressor is provided with a bearing
structure for suppressing a precession of the main shaft
104 around the radial bearing 100 generated by vibration
of the main shaft 104 and a runout of the main shaft 104
caused thereby. In other words, the armature boss 106
is supported by the protruding cylindrical portion 101A
with a ball bearing 109. The ball bearing 109 exists at
the same position as the armature boss 106 in the axial
direction of the main shaft 104. The precession of the
main shaft 104 is suppressed by the ball bearing 109. As
a result, the runout of the main shaft 104 is suppressed.
[0005] As shown in Fig. 5B, an outer ring 110 of the
ball bearing 109 is fitted to an inner periphery of the pro-
truding cylindrical portion 101A. However, the ball bear-
ing 109 is installed on an outer circumferential surface
106a of the armature boss 106 in a state in which move-
ment in the axial direction of the main shaft 104 is re-
stricted by a fixing ring 112 and an inner surface of the
protruding cylindrical portion 101A, and a clearance ex-
ists between an inner circumferential surface 111a of an
inner ring 111 and the outer circumferential surface 106a
of the armature boss 106. The main shaft 104 is vibrated
due to the existence of the clearance. The clutch plate
105 and the armature boss 106 are also vibrated in ac-
cordance with the vibration of the main shaft 104. As a

result, the clutch plate 105 and the clutch rotor 102 come
into collision with each other and noise is generated.

SUMMARY OF THE INVENTION

[0006] Accordingly, it is an objective of the present in-
vention to provide a bearing structure in a rotating ma-
chine which suppresses vibration of a rotary shaft and
noise caused thereby.
[0007] To achieve the above objective and in accord-
ance with one aspect of the present invention, a bearing
structure of a rotating machine is provided. The rotating
machine includes a housing having a protruding cylindri-
cal portion, a rotary shaft rotatably supported by the hous-
ing and having a distal end portion inserted to the pro-
truding cylindrical portion, a first rotor fixed to a distal end
portion of the rotary shaft, and a second rotor supported
coaxially with the first rotor and rotatably by an outer cir-
cumferential of the protruding cylindrical portion in such
a manner as to oppose to the first rotor, whereby power
from an external driving source is transmittable to the
rotary shaft via the second rotor and the first rotor. The
bearing structure includes a radial bearing and a damper
member. The radial bearing is provided in the protruding
cylindrical portion, and supports a distal end portion of
the rotary shaft. The damper member is provided in a
clearance formed between an inner circumferential sur-
face of the radial bearing and an outer circumferential
surface of the first rotor opposing to the inner circumfer-
ential surface in a radial direction, or between an outer
circumferential surface of the radial bearing and an inner
circumferential surface of the protruding cylindrical por-
tion opposing to the outer circumferential surface in the
radial direction. The damper member is pressed against
the inner circumferential surface and the outer circum-
ferential surface opposing to each other with the damper
member in between.
[0008] Other aspects and advantages of the present
invention will become apparent from the following de-
scription, taken in conjunction with the accompanying
drawings, illustrating by way of example the principles of
the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The invention, together with objects and advan-
tages thereof, may best be understood by reference to
the following description of the presently preferred em-
bodiments together with the accompanying drawings in
which:

Fig. 1 is a longitudinal cross-sectional view of a re-
frigerant compressor in accordance with an embod-
iment of the present invention;
Fig. 2 is an enlarged cross-sectional view showing
the bearing structure of the refrigerant compressor
in Fig. 1;
Fig. 3 is a front cross-sectional view of the bearing
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structure in Fig. 2;
Fig. 4 is a front cross-sectional view showing a bear-
ing structure in accordance with a modified embod-
iment;
Fig. 5A is a cross-sectional view showing a bearing
structure of a refrigerant compressor in accordance
with a background art; and
Fig. 5B is an enlarged cross-sectional view of the
bearing structure in Fig. 5A.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0010] A description will be given below of a bearing
structure T in a rotating machine according to one em-
bodiment of the present invention with reference to Figs.
1 to 3. The bearing structure T is employed in a refrigerant
compressor 10 of a vehicle air conditioner. In the follow-
ing description, a "front" direction and a "rear" direction
are defined with reference to a direction of arrow Y shown
in Fig. 1.
[0011] As shown in Fig. 1, a compressor housing of
the refrigerant compressor 10 is provided with a cylinder
block 11, a front housing member 12 secured to a front
end of the cylinder block 11, and a rear housing member
13 secured to a rear end of the cylinder block 11 with a
valve/port forming member 14.
[0012] A control pressure chamber C is defined in a
region surrounded by the cylinder block 11 and the front
housing member 12. A rotary shaft 18 extends within a
control pressure chamber C, and is rotatably supported
by the cylinder block 11 and the front housing member
12. The front housing member 12 is provided with a pro-
truding cylindrical portion 12a so as to extend toward a
front side, and a front end portion (a distal end portion)
of the rotary shaft 18 passes through the protruding cy-
lindrical portion 12a. The rotary shaft 18 is operationally
coupled to a vehicle engine E serving as an external driv-
ing source via an electromagnetic clutch mechanism V,
and is rotated by a power supplied from the engine E.
[0013] The front end portion of the rotary shaft 18 is
rotatably supported by the protruding cylindrical portion
12a with the bearing structure T provided within the pro-
truding cylindrical portion 12a. In the rotary shaft 18, a
portion rearward of the front end portion is inserted to a
shaft hole 12b formed in the front housing member 12,
and is rotatably supported by the front housing member
12 with a first radial bearing 19 (a needle roller bearing)
provided within the shaft hole 12b. Further, a rear end
portion of the rotary shaft 18 is inserted to a shaft hole
11b formed in the cylinder block 11, and is rotatably sup-
ported by the cylinder block 11 with a second radial bear-
ing 20 (a needle roller bearing) provided in the shaft hole
11b. In other words, the rotary shaft 18 is rotatably sup-
ported by the compressor housing at three positions in
the axial direction thereof.
[0014] In the front housing member 12, a shaft sealing
chamber S is formed between the bearing structure T

and the first radial bearing 19 along a center axis L of the
rotary shaft 18. Within the shaft sealing chamber S, there
is provided a lip seal 30 serving as a seal member sealing
between an outer circumferential surface of the rotary
shaft 18, and an inner circumferential surface (an inner
circumferential surface of the shaft hole 12b) of the shaft
sealing chamber S opposing to the outer circumferential
surface of the rotary shaft 18. The lip seal 30 is made of
a rubber material, comes into close contact with the outer
circumferential surface of the rotary shaft 18 and the inner
circumferential surface of the shaft sealing chamber S,
and inhibits a refrigerant gas from leaking out of the com-
pressor housing along the outer circumferential surface
of the rotary shaft 18. In other words, the lip seal 30 seals
an internal space of the compressor housing.
[0015] Within the control pressure chamber C, a rotary
support 21 is fixed to the rotary shaft 18, and the rotary
support 21 is integrally rotatable with the rotary shaft 18.
A swash plate 22 is accommodated in the control pres-
sure chamber C. An insertion hole 22a is formed in a
center of the swash plate 22, and the rotary shaft 18 is
inserted to the insertion hole 22a. A hinge mechanism
23 is provided between the rotary support 21 and the
swash plate 22 to couple these components to each oth-
er. The hinge mechanism 23 rotates the swash plate 22
in synchronization with the rotary shaft 18 and the rotary
support 21, and allows the swash plate 22 to tilt with
respect to the rotary shaft 18 and to move in a direction
along the central axis L of the rotary shaft 18.
[0016] A plurality of (only one is illustrated in Fig. 1)
cylinder bores 11a are formed around the rotary shaft 18
at equal angular intervals, in the cylinder block 11. Each
of the cylinder bores 11a extends in a longitudinal direc-
tion, that is, in parallel to the central axis L of the rotary
shaft 18. A single-headed piston 24 is accommodated in
the cylinder bore 11a so as to reciprocate. Front and rear
openings of the cylinder bore 11a are closed by the valve/
port forming member 14 and the pistons 24, whereby a
compression chamber 26 is formed within each cylinder
bore 11a. The volume of each compression chamber 26
is changed in correspondence to movement between the
top dead center and the bottom dead center of the cor-
responding piston 24. Each of the pistons 24 is engaged
with an outer peripheral portion of the swash plate 22
with a pair of shoes 25.
[0017] A suction chamber 13a and a discharge cham-
ber 13b are defined in the rear housing member 13 in
such a manner as to face the valve/port forming member
14. Suction ports 14a and intake valve flaps 15a are
formed in the valve/port forming member 14 in such a
manner as to correspond to the suction chamber 13a and
each of the cylinder bores 11a. Discharge ports 14b and
discharge valves 15b are formed in the valve/port forming
member 14 in such a manner as to correspond to the
discharge chamber 13b and each of the cylinder bores
11a. Further, an electromagnetic displacement control
valve CV is installed in the rear housing member 13.
[0018] In accordance with the movement of each pis-
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ton 24 from the top dead center toward the bottom dead
center accompanying the rotation of the rotary shaft 18,
the refrigerant gas within the suction chamber 13a pass-
es through the corresponding suction port 14a and is
drawn into the corresponding compression chamber 26.
The refrigerant gas within the compression chamber 26
is compressed by the movement of the piston 24 from
the bottom dead center toward the top dead center, and
passes through the corresponding discharge port 14b so
as to be discharged to the discharge chamber 13b. The
refrigerant gas discharged to the discharge chamber 13b
is led out to an external refrigerant circuit 28. The refrig-
erant gas led out to the external refrigerant circuit 28 is
supplied to an evaporator 28c via a condenser 28a and
an expansion valve 28b. The refrigerant gas supplied to
the evaporator 28c and heat-exchanged is returned to
the suction chamber 13a. The refrigerant compressor 10
constructs a refrigerant circuit together with the external
refrigerant circuit 28. Further, a compression mechanism
in the refrigerant compressor 10 is structured by the cyl-
inder block 11 having the cylinder bores 11a, the rotary
shaft 18, the rotary support 21, the swash plate 22, the
hinge mechanism 23, the pistons 24, and the shoes 25.
The compression mechanism is driven on the basis of
the rotation of the rotary shaft 18.
[0019] The refrigerant compressor 10 is provided with
a supply passage 29 connecting the discharge chamber
13b and the control pressure chamber C to each other.
The supply passage 29 supplies the refrigerant gas in
the discharge chamber 13b as a control gas to the control
pressure chamber C. The displacement control valve CV
is provided on the supply passage 29. The refrigerant
compressor 10 is provided with a release passage 17
connecting the control pressure chamber C and the suc-
tion chamber 13a to each other. The release passage 17
discharges the refrigerant gas in the control pressure
chamber C to the suction chamber 13a. The displace-
ment control valve CV regulates the amount of the refrig-
erant gas supplied to the control pressure chamber C
from the discharge chamber 13b through the supply pas-
sage 29.
[0020] The pressure in the control pressure chamber
C is determined on the basis of the amount of the refrig-
erant gas supplied to the control pressure chamber C
from the discharge chamber 13b through the supply pas-
sage 29, and the amount of the refrigerant gas released
to the suction chamber 13a from the control pressure
chamber C through the release passage 17. If the pres-
sure in the control pressure chamber C is changed, a
differential pressure between the inside of the control
pressure chamber C and the inside of the cylinder bore
11a via the piston 24 is changed, and the inclination angle
the swash plate 22 is changed. As a result, the stroke of
the pistons 24 is changed, and the displacement of the
refrigerant compressor 10 is adjusted. In other words,
the refrigerant compressor 10 in accordance with the
present embodiment is a variable displacement com-
pressor.

[0021] Next, a description will be given in detail of the
electromagnetic clutch mechanism V. As shown in Fig.
1, a rotor 41 serving as a second rotor is rotatably sup-
ported by the outer circumferential surface of the protrud-
ing cylindrical portion 12a with a radial bearing 40. The
rotor 41 is made of a magnetic material and is formed in
a cylindrical shape. The rotor 41, that is, a pulley has an
integrally formed belt receiving portion 41a. An endless
belt (not shown) is wound around an output shaft of the
vehicle engine E and the belt receiving portion 41a.
[0022] An electromagnetic coil 42 formed of a magnet-
ic material is accommodated in the rotor 41, and an elec-
tric current is supplied to the electromagnetic coil 42 in
such a manner as to switch the flowing direction between
forward and reverse directions. A cylindrical body 46 con-
structing a part of the rotary shaft 18 is screwed to a front
end portion of the rotary shaft 18. A distal end portion (a
front end portion) of the cylindrical body 46 protrudes to
the outside of the protruding cylindrical portion 12a, and
a hub 45 is fixed to the distal end portion of the cylindrical
body 46. The hub 45 is integrally rotatable with the rotary
shaft 18 and the cylindrical body 46. The hub 45 is formed
as a disc extending in a direction orthogonal to the central
axis L of the rotary shaft 18. The cylindrical body 46 in-
tegrally forms with the hub 45, and the cylindrical body
46 and the hub 45 structure a first rotor.
[0023] An armature 48 is fixed to a radially outer portion
of the hub 45 in such a manner as to oppose to the rotor
41. The armature 48 is formed of a magnetic material.
The armature 48 has a first friction surface 48f opposing
to the rotor 41, and the rotor 41 has a second friction
surface 41f opposing to the first friction surface 48f. A
uniform air gap G is defined between the first friction sur-
face 48f and the second friction surface 41f.
[0024] If the electromagnetic coil 42 is excited by ap-
plying current to the electromagnetic coil 42 in the forward
direction, an attraction force on the basis of an electro-
magnetic force is applied to the armature 48. Accordingly,
the armature 48 moves toward the rotor 41. On the other
hand, if the electromagnetic coil 42 is excited by applying
current to the electromagnetic coil 42 in the reverse di-
rection, a magnetic flux is generated in the electromag-
netic coil 42 in a reverse direction to the case of applying
current in the forward direction. Accordingly, the arma-
ture 48 moves away from the rotor 41.
[0025] If the armature 48 moves toward the rotor 41
on the basis of the current application in the forward di-
rection to the electromagnetic coil 42, the air gap G dis-
appears. In other words, the first friction surface 48f is
caused to contact the second friction surface 41f. There-
fore, the rotor 41 and the armature 48 are coupled in
accordance with friction engagement, and the rotor 41
and the hub 45 are coupled so as to be integrally rotat-
able. Accordingly, it is possible to transmit the power from
the engine E to the rotary shaft 18.
[0026] On the other hand, if the armature 48 moves
away from the rotor 41 on the basis of the current appli-
cation in the reverse direction to the electromagnetic coil
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42, the friction engagement between the friction surfaces
48f and 41f is canceled. In other words, the electromag-
netic clutch mechanism V comes to a non-coupled state,
the coupling between the rotor 41 and the armature 48,
that is, the coupling between the rotor 41 and the hub 45
is canceled, and the power transmission from the engine
E to the rotary shaft 18 is shut off.
[0027] Next, a description will be given of the bearing
structure T.
[0028] As shown in Figs. 2 and 3, a damper member
53 is fitted to an outer circumferential surface 46a of the
cylindrical body 46 in such a manner as to oppose to the
inner circumferential surface 12c of the protruding cylin-
drical portion 12a. The damper member 53 is integrally
formed with the cylindrical body 46, that is, the rotary
shaft 18. The damper member 53 is formed in a cylindrical
shape, and is formed by an acrylic resin, which is a syn-
thetic resin. The damper member 53 is elastically de-
formable at least in a radial direction. The damper mem-
ber 53 has a high impact resistance by being formed by
the acrylic resin. The damper member 53 is integrally
rotated with the rotary shaft 18.
[0029] A radial bearing 50 is provided between the in-
ner circumferential surface 12c of the protruding cylindri-
cal portion 12a and the outer circumferential surface 53a
of the damper member 53. The front end portion, that is,
the cylindrical body 46 of the rotary shaft 18 is rotatably
supported by the protruding cylindrical portion 12a with
the radial bearing 50. The radial bearing 50 is a ball bear-
ing in which balls B (rolling elements) are interposed be-
tween an outer ring 51 and an inner ring 52. The outer
ring 51 is press-fitted to the inner circumferential surface
12c of the protruding cylindrical portion 12a, whereby the
radial bearing 50 is fixed to the protruding cylindrical por-
tion 12a.
[0030] The damper member 53 is provided in an an-
nular clearance F formed between an inner circumferen-
tial surface 52a of the inner ring 52 of the radial bearing
50 and the outer circumferential surface 46a of the cy-
lindrical body 46 over the entire circumference of the
clearance F. In other words, the entire outer circumfer-
ential surface 53a of the damper member 53 is pressed
against the entire inner circumferential surface 52a of the
inner ring 52, and the entire inner circumferential surface
53b of the damper member 53 is pressed against the
outer circumferential surface 46a of the cylindrical body
46. In a state of detaching the damper member 53, the
thickness of the damper member 53 in a radial direction
is larger than the size of the clearance F in the radial
direction. In other words, the damper member 53 is ar-
ranged in a state of being compressed and deformed
between the inner circumferential surface 52a and the
outer circumferential surface 46a. The rotary shaft 18 is
supported by the bearing structure T at a portion front-
ward of a portion supported by the first radial bearing 19.
[0031] As mentioned above, the rotary shaft 18 is sup-
ported by the first radial bearing 19 and the second radial
bearing 20, and a portion of the rotary shaft 18 that is

forward of the first radial bearing 19, that is, the cylindrical
body 46 is supported by the bearing structure T including
the radial bearing 50. A portion of the rotary shaft 18 that
is forward of the radial bearing 50 is in a state of being
supported in a cantilever manner, however, a length of
the position under the cantilever supported state is a little.
[0032] The bearing structure T is assembled as fol-
lows. First, the damper member 53 is fitted to the outer
circumferential surface 46a of the cylindrical body 46
screwed to the rotary shaft 18. Next, the radial bearing
50 is press-fitted to the portion between the outer circum-
ferential surface 53a of the damper member 53 and the
inner circumferential surface 12c of the protruding cylin-
drical portion 12a. Accordingly, the damper member 53
is elastically deformed in the radial direction, and the
press fitting of the radial bearing 50 is allowed. When the
press fitting of the radial bearing 50 is finished, the entire
outer circumferential surface 53a of the damper member
53 is pressed against the entire inner circumferential sur-
face 52a of the inner ring 52 of the radial bearing 50, and
the entire inner circumferential surface 53b of the damper
member 53 is pressed against the outer circumferential
surface 46a of the cylindrical body 46.
[0033] Next, advantages of the present embodiment
will be described below.
[0034] (1) The rotary shaft 18 is rotatably supported
by the first radial bearing 19 and the second radial bearing
20 within the compressor housing. Further, a portion of
the rotary shaft 18 that is forward of the portion supported
by the first radial bearing 19 is rotatably supported by the
radial bearing 50. Accordingly, a significantly short por-
tion of the rotary shaft 18 that is frontward of a portion
supported by the radial bearing 50 is supported in a can-
tilever manner. As a result, the front end portion of the
rotary shaft 18 is hard to be flexed.
[0035] Further, the outer circumferential surface 53a
of the damper member 53 is pressed against the inner
circumferential surface 52a of the inner ring 52 of the
radial bearing 50, and the inner circumferential surface
53b of the damper member 53 is pressed against the
outer circumferential surface 46a of the cylindrical body
46 (the first rotor). Accordingly, if the force vibrating the
rotary shaft 18 in the radial direction is applied, the vibra-
tion of the rotary shaft 18 is suppressed by elastic defor-
mation of the damper member 53, and the vibration of
the hub 45 in accordance with the vibration of the rotary
shaft 18 is suppressed. As a result, the collision of the
hub 45 with respect to the rotor 41 is suppressed, and it
is possible to suppress noise caused by such collision.
[0036] (2) In the front end portion of the rotary shaft
18, the damper member 53 is arranged between the inner
circumferential surface 52a of the inner ring 52 of the
radial bearing 50 and the outer circumferential surface
46a of the cylindrical body 46. Accordingly, the clearance
F between the inner circumferential surface 52a of the
inner ring 52 of the radial bearing 50 and the outer cir-
cumferential surface 46a of the cylindrical body 46 is filled
with the damper member 53. Accordingly, it is possible
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to prevent the rotary shaft 18 from being moved in the
radial direction so that the cylindrical body 46 comes into
collision with the radial bearing 50. As a result, it is pos-
sible to prevent the radial bearing 50 from being damaged
by the collision between the cylindrical body 46 and the
inner ring 52, and prevent the noise from being generat-
ed.
[0037] (3) A portion of the rotary shaft 18 that is front-
ward of the portion supported by the first radial bearing
19 is supported by the radial bearing 50. The damper
member 53 is provided between the inner circumferential
surface 52a of the radial bearing 50 and the outer cir-
cumferential surface 46a of the cylindrical body 46. Ac-
cordingly, it is possible to inhibit the front end portion of
the rotary shaft 18 from being vibrated, and it is possible
to inhibit the lip seal 30 from being largely elastically de-
formed by the vibration of the rotary shaft 18. As a result,
it is possible to suppress deterioration and a damage
caused by the elastic deformation of the lip seal 30, and
it is possible to achieve an improved sealing performance
in the lip seal 30 over a long period of time.
[0038] (4) The damper member 53 is formed of an
acrylic resin and has a high impact resistance. Accord-
ingly, even if the cylindrical body 46 comes into contact
with the damper member 53, the damper member 53 is
hardly damaged or broken, and it is possible to reliably
support the rotary shaft 18. Further, since the damper
member 53 is elastically deformable, it is possible to eas-
ily execute a fitting work of the damper member 53 to the
cylindrical body 46 and an installing work of the radial
bearing 50 to the outer circumference of the damper
member 53, for example, in comparison with the case
that the damper member 53 is formed by a metal material.
Therefore, it is possible to easily execute the assembling
work of the bearing structure T.
[0039] (5) The damper member 53 serves as a mem-
ber absorbing manufacturing tolerance and assembling
tolerance. Since the tolerances are absorbed by the
damper member 53, the rotary shaft 18 is supported in
a stable state by three bearings arranged along the axial
direction, comprising the radial bearing 50, the first radial
bearing 19, and the second radial bearing 20.
[0040] (6) The damper member 53 is fitted to the cy-
lindrical body 46, and is arranged between the outer cir-
cumferential surface 46a of the cylindrical body 46 and
the inner circumferential surface 52a of the radial bearing
50. Accordingly, the damper member 53 directly bears
and absorbs the vibration of the rotary shaft 18, and ef-
fectively suppresses the vibration of the rotary shaft 18.
[0041] (7) The hub 45 is integrally formed in the cylin-
drical body 46. Since the damper member 53 is provided
between the outer circumferential surface 46a of the cy-
lindrical body 46 and the inner circumferential surface
52a of the radial bearing 50, no gap exists between the
radial bearing 50 and the cylindrical body 46. According-
ly, the vibration of the rotary shaft 18, that is, the vibration
of the hub 45 is directly suppressed by the damper mem-
ber 53.

[0042] (8) The damper member 53 is formed in the
cylindrical shape, and the damper member 53 is provided
over the entire circumference of the annular clearance F
between the inner circumferential surface 52a of the ra-
dial bearing 50 and the outer circumferential surface 46a
of the cylindrical body 46. Accordingly, the entire inner
circumferential surface 53b of the damper member 53 is
pressed against the entire outer circumferential surface
46a of the cylindrical body 46, and it is possible to sup-
press the vibration in all the directions of the circumfer-
ential direction of the rotary shaft 18.
[0043] (9) The radial bearing 50 is constituted by the
ball bearing comprising the outer ring 51, the inner ring
52, and the balls B. The force for vibrating the rotary shaft
18 is applied to the radial bearing 50 via the damper mem-
ber 53, but, is also absorbed by the rolling of the balls B
in the radial bearing 50. Accordingly, it is possible to sup-
port the rotary shaft 18 by a smaller friction, for example,
in comparison with the case that a slide bearing is used
as the radial bearing 50.
[0044] The above described embodiment may be
modified as follows.
[0045] As shown in Fig. 4, the structure may be made
such that the damper member 53 is provided between
the outer circumferential surface 51a of the outer ring 51
of the radial bearing 50 and the inner circumferential sur-
face 12c of the protruding cylindrical portion 12a oppos-
ing to the outer circumferential surface 51a, and the
damper member 53 is pressed against the circumferen-
tial surfaces 51a and 12c.
[0046] The damper member 53 may be divided, for
example, into a plurality of narrow plates, in place of being
formed in the cylindrical shape, and a plurality of damper
members 53 may be arranged along the circumferential
direction between the inner circumferential surface 52a
of the radial bearing 50 and the outer circumferential sur-
face 46a of the cylindrical body 46.
[0047] The damper member 53 may be formed of a
soft metal such as lead, tin, or copper, or a rubber ma-
terial, or, polyamideimide resin, in stead of the acrylic
resin.
[0048] The hub 45 may be directly fixed to the rotary
shaft 18 by deleting the cylindrical body 46. In this case,
the damper member 53 is provided between the circum-
ferential surface of the rotary shaft 18 and the inner cir-
cumferential surface 52a of the radial bearing 50.
[0049] The refrigerant compressor 10 may be consti-
tuted by a double-headed piston type compressor, in
which double-headed pistons execute compressing mo-
tion in the cylinder bores 11a provided in both front and
rear sides with respect to the control pressure chamber
C, in place of the single-headed piston type compressor,
in which the single-headed pistons 24 execute compress-
ing motion.
[0050] In place of the structure in which the swash plate
22 is integrally rotated with the rotary shaft 18, the refrig-
erant compressor 10 may be a compressor of a type that
the swash plate 22 is rotatably supported with respect to
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the rotary shaft 18. For example, the compressor 10 may
be of a wobble type.
[0051] The refrigerant compressor 10 may be struc-
tured as a fixed displacement type in which the stroke of
the pistons 24 cannot be changed.
[0052] The rotating machine is embodied by the piston
type refrigerant compressor 10 in which the pistons 24
execute the reciprocating motion. However, the present
invention may be applied to any types of rotating ma-
chines as long as the power is transmitted from the ex-
ternal driving source via the electromagnetic clutch
mechanism V.
[0053] As the second rotor, a sprocket, a gear or the
like may be applied, in addition to the rotor 41 (the pulley).
[0054] The compressor may employ a clutchless sys-
tem in which the rotor 41 and the hub 45 are integrated
so that power is always transmitted to the rotary shaft 18
from the engine E.

Claims

1. A bearing structure for a rotating machine (10), the
rotating machine (10) including:

a housing having a protruding cylindrical portion
(12a);
a rotary shaft (18) rotatably supported by the
housing and having a distal end portion inserted
to the protruding cylindrical portion (12a);
a first rotor fixed to a distal end portion of the
rotary shaft (18); and
a second rotor (41) that is coaxial with the first
rotor and rotatably supported by an outer cir-
cumference of the protruding cylindrical portion
(12a) in such a manner as to oppose to the first
rotor, whereby power from an external driving
source is transmittable to the rotary shaft (18)
via the second rotor (41) and the first rotor,

the bearing structure comprising:

a radial bearing (50) provided in the protruding
cylindrical portion (12a) and supporting a distal
end portion of the rotary shaft (18); and
a damper member (53) provided in a clearance
formed either between an inner circumferential
surface of the radial bearing and an outer cir-
cumferential surface of the first rotor, the outer
circumferential surface opposing the inner cir-
cumferential surface in a radial direction, or be-
tween an outer circumferential surface of the ra-
dial bearing and an inner circumferential surface
of the protruding cylindrical portion (12a), the
inner circumferential surface opposing the outer
circumferential surface in the radial direction,
the damper member (53) being pressed against
the inner circumferential surface and the outer

circumferential surface, the inner and the outer
circumferential surfaces opposing each other
with the damper member (53) in between.

2. The bearing structure according to claim 1, charac-
terized in that the damper member (53) is made of
an acrylic resin.

3. The bearing structure according to claim 1 or 2, char-
acterized in that the clearance is formed in an an-
nular shape.

4. The bearing structure according to any of claims 1
to 3, characterized in that the damper member (53)
is formed in a cylindrical shape in such a manner as
to be provided over the entire circumference of the
clearance.

5. The bearing structure according to any one of claims
1 to 4, characterized in that the rotating machine
(10) is a refrigerant compressor provided with a
comopression mechanism that is provided within the
housing and compresses refrigerant gas in accord-
ance with rotation of the rotary shaft (18).

6. The bearing structure according to claim 5, wherein
a seal member (30) is provided between the com-
pression mechanism and the radial bearing (50) in
an axial direction of the rotary shaft (18), the seal
member (30) suppressing leakage of the refrigerant
gas.

7. The bearing structure according to claim 6, wherein
the seal member (30) is arranged to suppress leak-
age from a portion between an outer circumferential
surface of the rotary shaft (18) and an inner circum-
ferential surface of the housing opposing to the outer
circumferential surface of the rotary shaft (18) to the
outside of the housing.

8. The bearing structure according to any one of claims
1 to 7, characterized in that the first rotor and the
second rotor (41) are formed as independent bodies.

9. The bearing structure according to claim 8, wherein
the first rotor and the second rotor (41) construct an
electromagnetic clutch mechanism.

10. The bearing structure according to any one of claims
1 to 7, characterized in that the first rotor and the
second rotor (41) are integrally formed.

11. The bearing structure according to claim 10, wherein
the first rotor and the second rotor (41) are arranged
so that power from the external driving source (E) is
always transmitted to the rotary shaft (18).

12. The bearing structure according to any one of claims
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1 to 11, characterized in that the radial bearing (40)
is a ball bearing.

13. The bearing structure according to any one of claims
1 to 12, characterized in that the damper member
(53) is arranged in a state of being compressed and
deformed between the inner circumferential surface
and the outer circumferential surface.
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