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(57) ABSTRACT 
A compressor includes a housing, a compression mecha 
nism, a rotary unit and a sliding bearing. The compression 
mechanism compresses refrigerant in the housing. The 
rotary unit drives the compression mechanism. The sliding 
bearing is Supported in the housing while rotatably Support 
ing the rotary unit. The sliding bearing has a base member, 
porous metal layer and fluoro resin layer. The Surface of the 
base member is coated with the porous metal layer having 
Solid lubricating performance. The Surface is coated with the 
fluoro resin layer through the porous metal layer. 
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COMPRESSOR PROVIDED WITH SLIDING 
BEARING 

BACKGROUND OF THE INVENTION 

0001. The present invention relates to a compressor pro 
Vided with a sliding bearing which rotatably Supports a 
rotary unit to drive a compression mechanism. 
0002 Japanese Unexamined Patent Publication No. 
4-81586 discloses this type of sliding bearing. In this prior 
art, a main shaft functioning as a rotary unit, which transmits 
rotary force to a pump mechanism of a refrigerant pump, is 
rotatably Supported by a bearing bushing functioning as a 
Sliding bearing. In the constitution, the bearing bushing is 
used to rotatably Support the main Shaft. Manufacturing cost 
of the bearing bushing is reduced more than that of a rolling 
bearing. Note that in the prior art the bearing bushing is 
made of porous ceramic. 
0003. However, the bearing bushing made of porous 
ceramic does not have Solid lubricating performance. In 
addition, Since the clearance between the bearing bushing 
and the main Shaft is predetermined to be Small Such that the 
main shaft is Supported by the bearing bushing without 
rattle, lubricating oil contained in refrigerant Scarcely 
reaches a sliding portion between the bearing bushing and 
the main Shaft. That is, the sliding portion between the 
bearing bushing and the main Shaft tends to be worn. 
Therefore, lifetime of the bearing bushing is shortened. 

SUMMARY OF THE INVENTION 

0004. The present invention addresses a compressor with 
long life which is manufactured at low cost. 
0005 According to the present invention, a compressor 
includes a housing, a compression mechanism, a rotary unit 
and a sliding bearing. The compression mechanism com 
presses refrigerant in the housing. The rotary unit drives the 
compression mechanism. The sliding bearing is Supported in 
the housing while rotatably Supporting the rotary unit. The 
Sliding bearing has a base member, porous metal layer and 
fluoro resin layer. The surface of the base member is coated 
with the porous metal layer having Solid lubricating perfor 
mance. The Surface is coated with the fluoro resin layer 
through the porous metal layer. 
0006 Furthermore, in the present invention, a sliding 
bearing for rotatably Supporting a rotary unit includes a base 
member, porous metal layer and fluoro resin layer. The 
porous metal layer coats a Surface of the base member. The 
porous metal layer has Solid lubricating performance. The 
fluoro resin layer coats the Surface through the porous metal 
layer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0007. The features of the present invention that are 
believed to be novel are set forth with particularity in the 
appended claims. The invention together with objects and 
advantages thereof, may best be understood by reference to 
the following description of the presently preferred embodi 
ments together with the accompanying drawings in which: 
0008 FIG. 1 is a diagram in a cross-sectional view 
illustrating a single-headed piston type compressor accord 
ing to a first embodiment of the present invention; 
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0009 FIG. 2 is a diagram in a partial enlarged longitu 
dinal-Sectional view illustrating a drive shat, a radial sliding 
bearing and a front wall which are for use in the Single 
headed piston type compressor according to the first pre 
ferred embodiment of the present invention; 
0010 FIG. 3 is a diagram in a partial enlarged view 
illustrating a typical Surface of the radial sliding bearing for 
use in the Single-headed piston type compressor according to 
the first preferred embodiment of the present invention; 
0011 FIG. 4 is a diagram in a partial cross-sectional view 
illustrating a single-headed piston type compressor accord 
ing to a Second preferred embodiment of the present inven 
tion; 
0012 FIG. 5 is a diagram in a perspective view illus 
trating a first plate of a thrust sliding bearing for use in the 
Single-headed piston type compressor according to the Sec 
ond embodiment of the present invention; 
0013 FIG. 6 is a diagram in a cross-sectional view 
illustrating a double-headed piston type compressor accord 
ing to a third preferred embodiment of the present invention; 
and 

0014 FIG. 7 is a diagram in a cross-sectional view 
illustrating a Scroll type compressor according to a fourth 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0015. A single-headed piston type compressor in a 
vehicle air conditioner according to a first preferred embodi 
ment of the present invention will be described with refer 
ence to FIGS. 1 through 3. In FIG. 1, a left side of the 
drawing is front and a right Side of the drawing is rear. 
0016. As shown in FIG. 1, a cylinder block 11, a front 
housing 12, a valve plate assembly 13 and a rear housing 14 
constitute a housing of a compressor C as a whole or a 
compressor housing. The front housing 12 is Secured to the 
front end of the cylinder block 11. The rear housing 14 is 
secured to the rear end of the cylinder block 11 through the 
valve plate assembly 13. The cylinder block 11 and the front 
housing 12 define a crank chamber 15. A drive shaft 16 is 
rotatably Supported in the compressor housing and extends 
through the crank chamber 15. 
0017 Still referring to FIG. 1, the front end of the drive 
shaft 16 is supported in the front housing 12 by a radial 
sliding bearing 17. The radial sliding bearing 17 is fitted into 
a through hole 12B formed in the front wall 12A of the front 
housing 12. The rear end of the drive shaft 16 is supported 
in the cylinder block 11 by a radial sliding bearing 18. The 
radial sliding bearing 18 is fitted into a through hole 11A 
formed in the cylinder block 11. 
0018. As shown in FIG. 2, the radial sliding bearing 17 
is formed by bending a flat material in a cylindrical shape 
Such that one end and the other end of the flat material meet 
with each other at a joint 17A. The radial sliding bearing 17 
is inserted in the through hole 12B formed in the front wall 
12A while Supporting the drive shaft 16. In this state, the 
clearance between the outer circumferential Surface of the 
drive shaft 16 and the inner circumferential Surface of the 
radial sliding bearing 17 is minimized to Such an extent that 
the drive shaft 16 is rotatably supported by the radial sliding 
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bearing 17. The clearance between the outer circumferential 
Surface of the radial Sliding bearing 17 and the inner 
circumferential surface of the through hole 12B is designed 
Such that the Outer circumferential Surface of the radial 
Sliding bearing 17 adheres to the inner circumferential 
surface of the through hole 12B as much as possible. The 
gap at the joint 17A between the ends of the radial sliding 
bearing 17 is designed to be as Small as possible. 
0019. As shown in FIG. 3, a surface of a base member 
17B of the radial sliding bearing 17, which is on the side of 
the drive shaft 16, is coated with fluoro resin layer 17D such 
as polytetrafluoroethylene or PTFE through a layer 17C of 
Sintered bronze, which is porous metal layer having Solid 
lubricating performance. In the first embodiment, the base 
member 17B is made of iron Such as SPCC. 

0020 Still referring to FIG. 3, before the radial sliding 
bearing 17 is bent, the surface of the base member 17B 
which is in a flat state is coated with the sintered bronze layer 
17C, and then the sintered bronze layer 17C is coated with 
the fluoro resin layer 17D such that some amount of the 
fluoro resin layer 17D occupies porosity formed in the 
sintered bronze layer 17C. The thickness of the surface of 
the fluoro resin layer 17D which has not occupied the 
porosity and the thickness of the sintered bronze layer 17C, 
are respectively predetermined to be approximately 30 um 
and 220 lum. 
0021 Referring back to FIG. 1, the radial sliding bearing 
18 is constituted in a similar manner other than having Small 
dimensional differential in radial and axial directions from 
the radial sliding bearing 17. Also, the radial sliding bearing 
18 is manufactured in a similar manner. 

0022. Still referring to FIG. 1, the front end of the drive 
shaft 16 extends outside of the compressor housing through 
the through hole 12B. The front end of the drive shaft 16 
directly connects with a vehicle engine E functioning as an 
external drive Source through a power transmission mecha 
nism PT. At the front of the radial sliding bearing 17 in the 
through hole 12B, a lip type Seal 12C is arranged, thereby 
preventing the refrigerant in the compressor housing from 
leaking out of the compressor housing through the through 
hole 12B. 

0023. In the crank chamber 15, a lug plate 19 made of 
iron is fixedly placed on the drive shaft 16 to integrally rotate 
with. The drive shaft 16 and the lug plate 19 constitute a 
rotary unit. Also, in the crank chamber 15, a Swash plate 20 
functioning as a cam plate is accommodated. The Swash 
plate 20 is slidably and inclinably supported on the drive 
shaft 16 while operatively connects with the lug plate 19 
through a hinge mechanism 21. Therefore, the Swash plate 
20 rotates synchronously with the lug plate 19 and the drive 
shaft 16, and is slidable along the axis of the drive shaft 16 
and is inclinable with respect to the axis. 
0024. A circular clip 22 engages with the drive shaft 16. 
A Spring 23 is arranged between the Swash plate 20 and the 
circular clip 22. The Spring 23 regulates inclination angle of 
the Swash plate 20 with respect to the perpendicular plane to 
the drive shaft 16. That is, the spring 23 regulates the 
minimum inclination angle of the Swash plate 20. 
0.025 A plurality of cylinder bores 24 is formed through 
the cylinder block 11 to surround the drive shaft 16, although 
only one cylinder bore 24 is illustrated in FIG. 1. A 
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Single-headed piston 25 is accommodated in each of the 
cylinder bores 24 to be reciprocated. In the cylinder bore 24, 
a compression chamber as a compression region is defined 
between the piston 25 and the valve plate assembly 13. Front 
Side of the piston 25 engages with the outer circumference 
of the Swash plate 20 through a pair of shoes 26. Accord 
ingly, as the drive shaft 16 is rotated, the movement in the 
direction of the axis at the distal end of the Swash plate 20 
is transmitted to the piston 25 through the shoes 26. Con 
Sequently, the piston 25 is reciprocated in each of the 
cylinder bores 24. 
0026. The piston 25, the shoes 26, the Swash plate 20, the 
hinge mechanism 21 and the lug plate 19 constitute a crank 
mechanism. The crank mechanism, the cylinder block 11 
including the cylinder bores 24, and the drive shaft 16 
constitute a compression mechanism. 
0027. A thrust rolling bearing 27A is placed between the 
lug plate 19 and the front wall 12A of the front housing 12. 
The thrust rolling bearing 27A Supports the rotary unit in a 
thrust direction, thereby receiving the compression reactive 
force acting on the lug plate 19. 
0028. A thrust rolling bearing 27B is accommodated in 
the through hole 11A. At the rear end of the through hole 
11A, a Second circular clip 22A engages with the cylinder 
block 11. A second spring 23A is interposed between the 
thrust rolling bearing 27B and the second circular clip 22A. 
The cylinder block 11 Supports the rear end of the drive shaft 
16 through the thrust rolling bearing 27B, the second spring 
23A and the Second circular clip 22A, thereby restraining the 
rear end of the drive shaft 16 from moving rearward. 
0029. A suction chamber 28 and a discharge chamber 29 
are defined between the valve plate assembly 13 and the rear 
housing 14. Refrigerant in the suction chamber 28 is drawn 
into the cylinder bore 24 through a suction port 13A formed 
on the valve plate assembly 13 by pushing away a Suction 
valve 13B formed on the valve plate assembly 13 while the 
piston 25 moves from a top dead center to a bottom dead 
center. The refrigerant drawn into the cylinder bore 24 is 
compressed to a predetermined pressure level while the 
piston 25 moves from the bottom dead center to the top dead 
center. The compressed refrigerant is introduced into the 
discharge chamber 29 through a discharge port 13C formed 
on the valve plate assembly 13 by pushing away a discharge 
valve 13E formed on the valve plate assembly 13. 
0030 The Suction chamber 28 connects with the dis 
charge chamber 29 through an external refrigerant circuit 30. 
The external refrigerant circuit 30 mainly includes a con 
denser 31, a thermal expansion valve 32 as a decompression 
device, and an evaporator 33. The opening degree of the 
thermal expansion valve 32 is controlled based on the 
temperature and pressure detected in a temperature reacting 
pipe 34 attached toward the outlet or downstream of the 
evaporator 33. The thermal expansion valve 32 Supplies the 
liquid refrigerant of which amount corresponds to cooling 
load, to the evaporator 33, thereby adjusting the amount of 
refrigerant circulated in the external refrigerant circuit 30. 
The outlet of the evaporator 33 connects with the suction 
chamber 28 in the compressor C through a first circulation 
pipe 35. The discharge chamber 29 in the compressor C 
connects with an inlet of the condenser 31 through a Second 
circulation pipe 36. 
0031. The refrigerant in the discharge chamber 29 is 
introduced into the external refrigerant circuit 30. In the 
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external refrigerant circuit 30, heat eXchange is performed 
by utilizing the refrigerant. The refrigerant in the external 
refrigerant circuit 30 is introduced into the suction chamber 
28 and drawn into the compression chamber in the cylinder 
bore 24 and compressed therein and discharged into the 
discharge chamber 29. This cycle is repeated. 

0032. In the cylinder block 11 and the valve plate assem 
bly 13, a bleed passage 37 is formed to connect the crank 
chamber 15 to the suction chamber 28. Also, in the cylinder 
block 11, the valve plate assembly 13 and the rear housing 
14, a Supply passage 38 is formed to connect the discharge 
chamber 29 to the crank chamber 15. A control valve 39 is 
arranged in the Supply passage 38, thereby adjusting the 
opening degree of the Supply passage 38. 

0033. The refrigerant in the discharge chamber 29 tends 
to flow into the crank to chamber 15 through the supply 
passage 38. At the same time, the refrigerant in the crank 
chamber 15 tends to flow into the Suction chamber 28 
through the bleed passage 37. Pressure PC in the crank 
chamber 15 or crank pressure PC is determined by adjusting 
the opening degree of the control valve 39. The pressure 
differential between the crank pressure Pe and the pressure 
in the compression chamber, which applied to the piston 25, 
is varied in accordance with the crank preSSure PC. At this 
time, inclination angle of the Swash plate 20 is varied and an 
amount of Stroke of the piston 25 is also varied. Accordingly, 
displacement is adjusted. 

0034. In the first embodiment, the suction chamber 28, 
the Suction port 13A, the cylinderbore 24, the discharge port 
13C and the discharge chamber 29 constitute a refrigerant 
route in the compressor housing. 

0035. The operation of the above described single 
headed piston type compressor C will be described. AS 
shown in FIG. 1, when the drive force of the vehicle engine 
E is transmitted to the drive shaft 16 through the power 
transmission mechanism. PT, the Swash plate 20 rotates with 
the drive shaft 16. While the Swash plate 20 rotates, each 
piston 25 reciprocates in the cylinder bore 24 in an amount 
of Stroke corresponding to the inclination angle of the Swash 
plate 20. Thus, the refrigerant is drawn into in the cylinder 
bore 24 and compressed therein and then discharged one 
after another. 

0.036 Still referring to FIG. 1, when the opening degree 
of the control valve 39 stem decreases, the amount of 
high-pressure refrigerant which moves from the discharge 
chamber 29 to the crank chamber 15 through the supply 
passage 38 is decreased. Therefore, the crank pressure Pc 
decreases. At this time, the inclination angle of the Swash 
plate 20 is increased. That is, displacement of the compres 
Sor C is increased. On the contrary, when the opening degree 
of the control valve 39 increases, the amount of high 
preSSure refrigerant which moves from the discharge cham 
ber 29 to the crank chamber 15 through the supply passage 
38 is increased. Therefore, the crank pressure PC increases. 
At this time, the inclination angle of the Swash plate 20 is 
deceased. That is, displacement of the compressor C is 
decreased. 

0037. As shown in FIG. 2 in combination with FIG. 1, 
the drive shaft 16 slides with respect to the fluoro resin layer 
17D of the radial sliding bearing 17, which has solid 
lubricating performance. Therefore, the drive shaft 16 is 
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scarcely worn. Even if the fluoro resin layer 17D is worn, the 
radial sliding bearing 17 exposes the Sintered bronze layer 
17C, which also has solid lubricating performance. There 
fore, the drive shaft 16 slides with respect to the sintered 
bronze layer 17C of the radial sliding bearing 17. Accord 
ingly, the drive shaft 16 slides with respect to the radial 
Sliding bearing 17, thereby being maintained So as not to be 
worn. In a similar manner, the drive shaft 16 slides with 
respect to the radial bearing 18, thereby being maintained So 
as not to be worn. 

0038. In the first embodiment, the following effects (1) 
through (5) are obtained. 
0039 (1) As shown in FIG. 1, the radial sliding bearing 
17 is employed to Support the rotary unit in a radial 
direction, thereby reducing the manufacturing cost more 
than a rolling bearing. Since the fluoro resin layer 17D and 
the sintered bronze layer 17C are interposed between the 
drive shaft 16 and the base member 17B, the drive shaft 16 
Slides with respect to the radial Sliding bearing 17 So as not 
to be worn. Therefore, lifetime of the compressor C is 
relatively extended. Also, since the base member 17B is 
coated with the fluoro resin layer 17D and the sintered 
bronze layer 17C such that the fluoro resin layer 17D 
occupies the porosity formed in the Sintered bronze layer 
17C, the fluoro resin layer 17D is scarcely peeled off the 
radial sliding bearing 17. 

0040 (2) As shown in FIG. 3, the sintered bronze layer 
17C which has excellent solid lubricating performance is 
employed as the porous metal layer. Even if the fluoro resin 
layer 17D of the radial sliding bearing 17 is worn, the 
sintered bronze layer 17C is exposed. Therefore, the radial 
Sliding bearing 17 maintains excellent Solid lubricating 
performance. 

0041) (3) The PTFE is employed as the fluoro resin layer 
17D. Since the PTFE has relatively excellent solid lubricat 
ing performance among the fluoro resin layer 17D, the radial 
sliding bearing 17 relatively sufficiently lubricates on the 
drive shaft 16. 

0042 (4) The radial sliding bearing 17 is inserted in the 
through hole 12B while supporting the drive shaft 16. In this 
State, the clearance between the Outer circumferential Sur 
face of the drive shaft 16 and the inner circumferential 
Surface of the radial sliding bearing 17 is minimized to Such 
an extent that the drive shaft 16 is rotatably supported by the 
radial sliding bearing 17. The clearance between the outer 
circumferential Surface of the radial sliding bearing 17 and 
the inner circumferential surface of the through hole 12B is 
designed Such that the Outer circumferential Surface of the 
radial sliding bearing 17 adheres to the inner circumferential 
surface of the through hole 12B as much as possible. At the 
joint 17A of the radial sliding bearing 17, the gap between 
the ends of the radial sliding bearing 17 is designed to be as 
Small as possible. Accordingly, in the through hole 12B, the 
preSSure of the Space between the radial sliding bearing 17 
and the lip type Seal 12C is easily maintained to be lower 
than the crank pressure Pe. Therefore, the load acting on the 
lip type Seal 12C, which prevents the refrigerant from 
leaking out of the compressor housing through the through 
hole 12C, is reduced. 

0043 (5) The radial sliding bearing 17 is arranged in the 
crank chamber 15, which is not in the refrigerant route. In 
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detail, the radial sliding bearing 17 is accommodated in the 
through hole 12B. In the crank chamber 15, since the 
refrigerant is not relatively Sufficiently lubricated, misty 
lubricating oil contained in the refrigerant is not Sufficiently 
lubricated, either. However, the radial sliding bearing 17 has 
Solid lubricating performance. Therefore, even in the crank 
chamber 15, the radial sliding bearing 17 restrains the 
Sliding portion between the radial sliding bearing 17 and the 
drive shaft 16 from being worn. That is, the radial sliding 
bearing 17 is effectively employed to the compressor C of 
the first embodiment. 

0044) In a similar manner, the above effects (1) through 
(5) of the radial sliding bearing 17 according to the present 
invention is applied to the radial sliding bearing 18. 
0.045. A single-headed piston type compressor C in a 
vehicle air conditioner according to a Second preferred 
embodiment of the present invention will be described with 
reference to FIGS. 4 and 5. In the second preferred embodi 
ment, a thrust sliding bearing is employed in place of the 
thrust rolling bearing 27A of the first embodiment. The other 
components of the Second preferred embodiment are the 
same as that of the first embodiment. The same reference 
numerals of the first preferred embodiment are applied to 
Substantially the same components in the Second preferred 
embodiment. Overlapped description is omitted. In FIG. 4, 
a left Side of the drawing is front and a right Side of the 
drawing is rear. 
0046. As shown in FIG. 4, a thrust sliding bearing 41 is 
placed between the front wall 12A of the front housing 12 
and the lug plate 19 in place of the thrust rolling bearing 
27A. The thrust sliding bearing 41 is constituted of a first 
plate 42 and a second plate 43. The first plate 42 which has 
an annular iron base member is fixed to the lug plate 19. The 
Second plate 43 which has an annular iron is fixed to the 
front wall 12A. FIG. 5 shows a configuration of the first 
plate 42, which is flat and annular. 
0047 Referring to FIG. 4 in combination with FIG. 5, 
the outside diameter of the first plate 42 is predetermined to 
be slightly smaller than that of the second plate 43. The first 
plate 42 has a flat base member. The Surface of the flat base 
member which faces to the second plate 43, or the front 
Surface of the flat base member, is coated with fluoro resin 
layer through the Sintered bronze layer as porous metal layer 
in a similar manner to the radial sliding bearings 17 and 18 
of the first embodiment. In the second embodiment, PTFE is 
employed. 

0.048. The surface of the second plate 43 which faces to 
the first plate 42, or the rear Surface of the second plate 43 
is formed to be Smooth by grinding. Since the front Surface 
of the first plate 42 slidably contacts with the rear Surface of 
the second plate 43, the frontward movement of the rotary 
unit in the thrust direction is regulated. 
0049. In the second embodiment, the above effects (1) 
through (5) are obtained. Besides, the following effects (6) 
and (7) are obtained. 
0050 (6) The thrust sliding bearing 41 is employed as a 
bearing Supporting the rotary unit on the Side to which 
compression reactive force generated in the compression 
mechanism is applied through the lug plate 19, thereby 
enabling the cost to be reduce more than the thrust rolling 
bearing 27A. Since the first plate 42 is provided with the 
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fluoro resin layer and the Sintered bronze layer, the thrust 
bearing 41 is not easily worn. Therefore, the lifetime of the 
compressor C is extended. Also, Since the flat base member 
of the first plate 42 is coated with the fluoro resin layer 
through the Sintered bronze layer Such that Some amount of 
the fluoro resin layer occupies porosity formed in the 
Sintered bronze layer, the fluoro resin layer is Scarcely peeled 
off the flat base member. 

0051 (7) The thrust sliding bearing 41 is arranged in the 
crank chamber 15, which is not in the refrigerant route. In 
the crank chamber 15, Since the refrigerant is not relatively 
Sufficiently lubricated, misty lubricating oil contained in the 
refrigerant is not sufficiently lubricated, either. However, the 
thrust sliding bearing 41 has Solid lubricating performance. 
Therefore, even in the crank chamber 15, the thrust sliding 
bearing 41 restrains the sliding portion between the first 
plate 42 and the second plate 43 from being worn. That is, 
the radial sliding bearing 41 is effectively employed to the 
compressor C of the Second embodiment. 
0052 A double-headed piston type compressor in a 
vehicle air conditioner according to a third preferred 
embodiment of the present invention will be described with 
reference to FIG. 6. In the third preferred embodiment, 
radial sliding bearings which Support the rotary unit in the 
radial direction are constituted in a similar manner to those 
of the first and second embodiments. The other components 
of the third preferred embodiment are the same as that of the 
first and Second embodiments. The same reference numerals 
of the third preferred embodiment are applied to substan 
tially the Same components in the first and Second preferred 
embodiments. Overlapped description is omitted. In FIG. 6, 
a left Side of the drawing is front and a right Side of the 
drawing is rear. 

0053 As shown in FIG. 6, a pair of cylinder blocks 51 
are Secured to each other. A front housing 52 is Secured to 
the front side of the cylinder blocks 51 and a rear housing 53 
is secured to the rear side of the cylinder blocks 51, 
respectively through a valve plate assembly 54. 

0054 Still referring to FIG. 6, a through hole 55 is 
formed to penetrate the front housing 52 and the cylinder 
blocks 51 and to reach the rear housing 53. A through bolt 
56 is inserted in the through hole 55. A screw portion 56A 
formed at the distal end of the through bolt 56 is screwed 
into a tapped hole 55A formed in the rear housing 53. The 
front housing 52, the cylinder blocks 51 and the rear housing 
53 are fixedly bolted by the through bolts 56, thereby 
forming a configuration of the compressor. 

0055 An iron drive shaft 57 functioning as a rotary shaft 
is rotatably supported at the center of the cylinder blocks 51 
and the front housing 52 by a pair of the radial sliding 
bearings 17 and 18. The radial sliding bearings 17 and 18 are 
constituted in a similar manner to those of the first embodi 
ment. The radial sliding bearings 17 and 18 are respectively 
disposed in a pair of Support holes 51A formed at the center 
of the cylinder blocks 51 to communicate with a crank 
chamber 58 defined by the pair of cylinder blocks 51. 
0056. The radial sliding bearing 17, which is inserted in 
the associated support hole 51A, supports the drive shaft 57. 
In this State, the clearance between the Outer circumferential 
Surface of the drive shaft 57 and the inner circumferential 
Surface of the radial sliding bearing 17 is minimized to Such 
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an extent that the drive shaft 57 is rotatably supported by the 
radial sliding bearing 17. The clearance between the outer 
circumferential Surface of the radial sliding bearing 17 and 
the inner circumferential surface of the through hole 51A is 
designed Such that the Outer circumferential Surface of the 
radial sliding bearing 17 adheres to the inner circumferential 
surface of the through hole 51A as much as possible. At the 
joint 17A of the radial sliding bearing 17, the gap between 
the ends of the radial sliding bearing 17 is designed to be as 
Small as possible. In a similar manner, the radial sliding 
bearing 18, which is inserted in the associated Support hole 
51A, supports the drive shaft 57. 
0057 The front end of the drive shaft 57 extends outside 
of a housing of the compressor or a compressor housing 
through the through hole 52A formed at the center of the 
front housing 52. The front end of the drive shaft 16 
operatively connects with an external drive Source Such as a 
vehicle engine through a power transmission mechanism 
which is not shown in the drawings. Thus, the drive force of 
the external drive source is transmitted to the drive shaft 57. 

0058. The through hole 52A and the through hole 51A 
formed on the front side of the cylinder blocks 51 commu 
nicate with each other through a through hole formed in the 
valve plate assembly 54 arranged on the front side. In the 
through hole 52A, a lip type seal 52B is disposed, thereby 
preventing the refrigerant in the compressor housing from 
leaking out of the compressor housing through the through 
hole 52A. 

0059) A plurality of cylinderbores 51B is formed through 
the cylinder blocks 51 to surround the drive shaft 57. A 
double-headed piston 59 is accommodated in each of the 
cylinder bores 51B to be reciprocated. In the cylinder bore 
51B, a compression chamber 51C as a compression region 
is defined between the piston 59 and the valve plate assem 
bly 54. 
0060. The crank chamber 58 is connected to the external 
refrigerant circuit which is not shown in the drawing, 
thereby constituting a Suction pressure region. That is, the 
crank chamber 58 constitutes a refrigerant route in the 
compressor housing. At the center of a Swash plate 60 
having a cylindrical boss 60A, a through hole is formed. The 
drive shaft 57 is fixedly fitted into the through hole in the 
crank chamber 58. The outer circumference of the Swash 
plate 60 engages with the middle of the piston 59 through a 
pair of shoes 61. The drive shaft 57 and the Swash plate 60 
constitute the rotary unit. 
0061 A pair of thrust rolling bearings 62 is placed on the 
drive shaft 57 such that the cylinder blocks 51 Sandwich the 
cylindrical boss 60A of the Swash plate 60 respectively 
through the thrust rolling bearings 62. The piston 59 is 
reciprocated in the cylinder bore 51B through the Swash 
plate 60 by the rotation of the drive shaft 57. 
0062) The shoes 61 and the Swash plate 20 constitute a 
crank mechanism. The crank mechanism, the cylinder 
blocks 51 including the cylinder bores 51B, the piston 59 
and the drive shaft 57 constitute a compression mechanism. 
0.063 A Suction chamber 63 is defined at the outer 
circumferential side in the front housing 52 and the rear 
housing 53. The Suction chamber 63 is formed to commu 
nicate with the through hole 55 through a communication 
hole which is not shown in the drawings, and is connected 
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to the crank chamber 58 through the through hole 55. The 
discharge chamber 64 is defined at the inner circumferential 
sides in the front housing 52 and the rear housing 53, 
respectively. The discharge chamber 64 is connected to the 
external refrigerant circuit. 
0064. A plurality of suction ports 65 is formed in the 
Valve plate assembly 54 to correspond to the associated 
Suction chamber 63. A Suction valve 66 is also formed for 
opening and closing the Suction port 65 in the valve plate 
assembly 54. As the piston 59 moves from a top dead center 
to a bottom dead center, the Suction valve 66 is opened. At 
this time, refrigerant in the Suction chamber 63 is drawn into 
the compression chamber 51C. 
0065. Also, a plurality of discharge ports 67 is formed in 
the valve plate assembly 54 to correspond to the associated 
discharge chamber 64. A discharge valve 68 is formed for 
opening and closing the discharge port 67 in the valve plate 
assembly 54. As the piston 59 moves from the bottom dead 
center to the top dead center, the discharge valve 68 is 
opened. At this time, refrigerant in the compression chamber 
51C is compressed to be predetermined pressure and dis 
charged into the discharge chamber 64. 
0066. In the third embodiment, the crank chamber 58, the 
through hole 55, the suction chamber 63, the Suction port 65, 
the compression chamber 51C, the discharge port 67 and the 
discharge chamber 64 constitute a refrigerant route in the 
compressor housing. Various portions in the refrigerant 
route are lubricated by misty lubricating oil contained in the 
refrigerant in the refrigerant route. That is, in the crank 
chamber 58 constituting the refrigerant route, the drive shaft 
57 slides with respect to the radial sliding bearings 17 and 
18 based on the solid lubricating performance of the fluoro 
resin layer and the Sintered bronze layer, and also by 
lubrication of the lubricating oil. 
0067. In the third embodiment, the above effects (1) 
through (3) are obtained. Besides, the following effects (8) 
and (9) are obtained. 
0068 (8) The radial sliding bearing 17 is inserted in the 
through hole 51A while supporting the drive shaft 57. In this 
State, the clearance between the Outer circumferential Sur 
face of the drive shaft 57 and the inner circumferential 
Surface of the radial sliding bearing 17 is minimized to Such 
an extent that the drive shaft 16 is rotatably supported by the 
radial sliding bearing 17. The clearance between the outer 
circumferential Surface of the radial sliding bearing 17 and 
the inner circumferential surface of the through hole 51A is 
designed Such that the Outer circumferential Surface of the 
radial sliding bearing 17 adheres to the inner circumferential 
surface of the through hole 51A as much as possible. At the 
joint 17A of the radial sliding bearing 17, the gap between 
the ends of the radial sliding bearing 17 is designed to be as 
Small as possible. Accordingly, in the through hole 52A, the 
preSSure of the Space between the radial sliding bearing 17 
and the lip type seal 52B is easily maintained to be lower 
than the pressure in the crank chamber 58. Therefore, the 
load acting on the lip type Seal 52B, which prevents the 
refrigerant from leaking out of the compressor housing 
through the through hole 52A, is reduced. In a similar 
manner, the radial sliding bearing 18, which is inserted in the 
through hole 51A, Supports the drive shaft 57. 
0069 (9) The radial sliding bearings 17 and 18 are 
arranged in the crank chamber 58, which constitutes a 
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refrigerant route in the compressor housing. In detail, the 
radial sliding bearings 17 and 18 are accommodated in the 
through hole 51A. Accordingly, Sliding portions between the 
drive shaft 57 and the radial sliding bearings 17 and 18 are 
effectively lubricated by the radial sliding bearings 17 and 
18 having solid lubricating performance and by misty lubri 
cating oil contained in the refrigerant in the refrigerant route. 
0070 A scroll type compressor in a vehicle air condi 
tioner according to a fourth preferred embodiment of the 
present invention will be described with reference to FIG. 7. 
In the fourth preferred embodiment, radial sliding bearings 
are employed. 
0071. As shown in FIG. 7, a center housing 72 is secured 
to a fixed scroll 71. A motor housing 73 is secured to the 
center housing 72. The fixed scroll 71, the center housing 72 
and the motor housing 73 form a housing compressor of the 
fourth embodiment. 

0072 Still referring to FIG. 7, an iron shaft 74 function 
ing as a rotary Shaft is rotatably Supported in the center 
housing 72 and the motor housing 73 respectively by radial 
sliding bearings 75 and 76. A crankshaft 74A is integrally 
formed with the shaft 74. The motor housing 73 and the 
center housing 72 define a motor chamber 78. 
0073. Abalance weight 79 is supported by the crankshaft 
74A. The shaft 74 and the balance weight 79 constitute a 
rotary unit. A movable scroll 80 is arranged to oppose the 
fixed scroll 71 between the center housing 72 and the fixed 
scroll 71. The movable scroll 80 is relatively rotatably 
Supported by the crankshaft 74A through a radial sliding 
bearing 81 and a bushing 82. The movable scroll 80 has a 
movable base plate 80A and a movable spiral wall 80B that 
extends from the movable base plate 80A. The fixed scroll 
71 has a fixed base plate 71A and a fixed spiral wall 71B that 
extends from the fixed base plate 71A. The movable spiral 
wall 80B and the fixed spiral wall 71B engage with each 
other between the movable Scroll 80 and the fixed Scroll 71. 

0074) A boss 80C is formed to protrude rearward from 
the movable base plate 80A, in the drawing, to protrude 
leftward from the movable base plate 80A. The bushing 82 
which is Substantially in a cylindrical shape is fitted into the 
boss 80C. The radial sliding bearing 81 is accommodated in 
the bushing 82 to be fitted. The inner circumferential surface 
of the radial sliding bearing 81 slides with respect to the 
outer circumferential Surface of the crankshaft 74A. 

0075) The fixed base plate 71A, the fixed spiral wall 71B, 
the movable base plate 80A and the movable scroll wall 80B 
define a compression chamber 77 as a compression region. 
The volume of the compression chamber 77 is decreased in 
accordance with rotation of the movable Scroll 80. 

0.076 A plurality of recesses 72A is formed substantially 
on the identical circumference on the front Side of the center 
housing 72, or rightward with respect the center housing 72 
in the drawing. In the fourth embodiment, four recesses are 
formed. An annular ring 83 is accommodated in each of the 
recesses 72A. A fixed pin 84 is fixed to the center housing 
72. A movable pin 85 is fixed to the movable scroll 80. The 
fixed pin 84 and the movable pin 85 are inserted in each 
annular ring 83. The movable scroll 80 rotates about an axis 
of the fixed scroll 71 in accordance with rotation of the 
crankshaft 74A while the annular ring 83, the fixed pin 84, 
the movable pin 85 prevents the self rotation of the movable 
Scroll 80. 
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0077. A stator 86 is fixed to the inner circumferential 
surface of the motor housing 73. A rotor 87 is fixed to the 
outer circumferential surface of the shaft 74 to oppose the 
stator 86. The stator 86 and the rotor 87 constitute an electric 
motor. The rotor 87 and the shaft 74 are integrally rotated by 
Supplying electricity to the Stator 86. 
0078. The movable base plate 80A of the movable scroll 
80 has a discharge port 80D Substantially at the center 
thereof. In the movable base plate 80A, a float type valve 88 
is disposed to correspond to the discharge port 80D. The 
discharge port 80D communicates with a Space in the boSS 
80C or a discharge chamber 89 through the float type valve 
88. The shaft 74 has a first passage 74B therethrough in the 
vicinity of the radial sliding bearing 75 to communicate with 
the discharge chamber 89 and the motor chamber 78. The 
shaft 74 also has a second passage 74C therethrough in the 
vicinity of the radial sliding bearing 76 to communicate with 
the motor chamber 78 and the outside of the motor housing 
73. As the movable Scroll 80 rotates about the axis of the 
fixed scroll 71, the refrigerant which is introduced into the 
compression chamber 77 through an inlet 71C formed in the 
fixed scroll 71, passes through the discharge port 80D, the 
discharge chamber 89, the first passage 74B, the motor 
chamber 78 and the second passage 74C, and flows outside 
of the compressor housing through an outlet 73B formed 
through an end wall 73A of the motor housing 73. That is, 
the discharge chamber 89, the first passage 74B, the motor 
chamber 78 and the second passage 74C are high-pressure 
region which has Substantially equal pressure to the preSSure 
in the discharge chamber 89. 
0079 The center housing 72 has an extending portion 
72B that extends toward to an axis of the shaft 74 along the 
rear surface of the movable scroll 80. The extending portion 
72B extends nearer to the axis of the shaft 74 than the 
outermost inner circumferential Surface of the fixed Scroll 
71. An annular groove 72C, of which cross-section is 
Substantially in a Square shape, is formed on the Surface of 
the extending portion 72B which faces to the rear Surface of 
the movable scroll 80. An annular seal 90 occupies the 
annular groove 72C, thereby Separating the rest of the rear 
region of the movable scroll 80 into a space 91 and a 
low-pressure region 92. The low-pressure region 92 has 
Substantially equal pressure to the preSSure of the introduced 
refrigerant. 
0080. The center housing 72 has a partition wall 72D 
which is Substantially in a cylindrical shape with a bottom. 
The partition wall 72D extends from the innermost extend 
ing portion 72B to surround the boss 80C of the movable 
scroll 80 and the balance weight 79. The radial sliding 
bearing 75 is inserted into a through hole 72E formed at the 
center of the partition wall 72D. The inner circumferential 
surface of the radial sliding bearing 75 slides with respect to 
the outer circumferential Surface of the shaft 74. 

0081. The radial sliding bearings 75, 76, and the radial 
sliding bearing 81 which is inserted into the bushing 82 are 
constituted in a similar manner to those of the first embodi 
ment. That is, the radial sliding bearings 75, 76 and 81 are 
constituted in a similar manner to those of the first embodi 
ment except dimension in radial and axial directions. Beside, 
the radial sliding bearings 75, 76 and 81 are manufactured 
in a similar manner to those of the first embodiment. 

0082 The radial sliding bearings 75 and 81 are respec 
tively inserted into the through hole 72E and the bushing 82 



US 2002/0176785 A1 

while the shaft 74 is inserted in the radial sliding bearings 75 
and 81. In detail, the crankshaft 74A is inserted in the radial 
Sliding bearing 81. In this State, the clearances between the 
outer circumferential Surface of the shaft 74 and the inner 
circumferential Surfaces of the radial sliding bearings 75, 81 
are minimized to such an extent that the shaft 74 is rotatably 
supported by the radial sliding bearings 75, 81. The clear 
ance between the outer circumferential Surface of the radial 
sliding bearing 75 and the inner circumferential surface of 
the through hole 72E and the clearance between the outer 
circumferential Surface of the radial sliding bearing 81 and 
the inner circumferential surface of the bushing 82 are 
designed Such that the outer circumferential Surfaces of the 
radial sliding bearings 75, 81 respectively adheres to the 
inner circumferential surfaces of the through hole 72E and 
the bushing 82 as much as possible. At the joint of the radial 
sliding bearing 75, the gap between the ends of the radial 
Sliding bearing 75 is designed to be as Small as possible. 
Also, at the joint of the radial sliding bearing 81, the gap 
between the ends of the radial sliding bearing 75 is designed 
to be as Small as possible. 
0.083. The space 91 is defined between the outer circum 
ferential Surface of the boss 80C and the inner circumfer 
ential surface of the partition wall 72D. The space 91 is 
substantially separated from the motor chamber 78 since the 
radial sliding bearing 75 is arranged between the through 
hole 72E and the shaft 74. The discharge chamber 89 is 
Substantially Separated from the Space 91 Since the radial 
Sliding bearing 81 is arranged between the bushing 82 and 
the crankshaft 74A. That is, the radial sliding bearings 75 
and 81 are arranged So as to Separate a Space in the 
compressor housing in pressure. Also, Since the bushing 82 
is fitted into the boss 80C so as to adhere to, the discharge 
chamber 89 is separated from the space 91 through the 
clearance between the bushing 82 and the boss 80C. 
0084. The pressure in the space 91 is controlled by a 
control valve, which is not shown in the drawing while the 
refrigerant in the high-pressure region Such as the motor 
chamber 78 and the discharge chamber 89 leaks into the 
Space 91 through fine clearances between the radial sliding 
bearings 75, 81 and the shaft 74. Therefore, the pressure in 
the Space 91 is lower than that of the high-pressure region. 
Accordingly, the Space 91 is maintained in preSSure between 
the high-pressure region and the low-pressure chamber 92. 
0085 Since the space 91 of which pressure is lower than 
that of the high-pressure region is arranged on the rear 
surface of the movable scroll 80, the load which is applied 
to the movable Scroll 80 in the direction of the axis of the 
fixed scroll 71 toward the fixed scroll 71 by the pressure 
applied to the rear surface of the movable scroll 80 is 
reduced. Thus, the movable scroll 80 is smoothly rotated 
about the axis of the fixed scroll 71. Accordingly, the 
mechanical loss of the movable Scroll 80 is reduced. 

0.086 Also, since the radial sliding bearings 75,81 which 
are coated with the Sintered bronze layer and the fluoro resin 
layer, have excellent Solid lubricating performance, sliding 
portions between the radial sliding bearings 75, 81 and the 
shaft 74 are restrained from being worn. Therefore, the 
clearances at the Sliding portions are restrained from increas 
ing. Accordingly, the Separation of the high-pressure region 
and the Space 91 are maintained in pressure. 
0087. The fixed scroll 71, the movable scroll 80, the 
center housing 72, the annular ring 83, the fixed pin 84, the 
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movable pin 85, the bushing 82, the radial sliding bearings 
75 and 81, the shaft 74, and the balance weight 79 constitute 
a Scroll type compression mechanism. 

0088. In the fourth embodiment, the above effects (1) 
through (3) are obtained. Besides, the following effect (10) 
is obtained. 

0089 (10) The radial sliding bearing 81 is arranged 
between the discharge chamber 89 and the space 91 such 
that the discharge chamber 89 is separated in pressure from 
the space 91 by the radial sliding bearing 81. The radial 
sliding bearing 75 is arranged between the motor chamber 
78 and the space 91 Such that the motor chamber 78 is 
Separated in pressure from the intermediate-pressure cham 
ber 91 by the radial sliding bearing 75. Since the radial 
sliding bearings 75, 81 which are coated with the sintered 
bronze layer and the fluoro resin layer, have excellent Solid 
lubricating performance, the Sliding portions between the 
radial sliding bearings 75, 81 and the shaft 74 are restrained 
from being worn. Therefore, excellent seals between the 
radial sliding bearings 75,81 and the shaft 74 are created and 
the high Sealing performance is easily maintained. That is, 
the discharge chamber 89 is effectively separated in pressure 
from the space 91 without using another seal. The motor 
chamber 78 is also effectively separated in pressure from the 
Space 91 without using another Seal. 
0090. In the present invention, the following embodi 
ments are also practiced. In the Second embodiment, the first 
plate 42 may be fixed to the front wall 12A So as to directly 
Slidably contact with the lug plate 19. In the constitution, the 
second plate 43 may be omitted. Therefore, the manufac 
turing cost may be reduced more. In this case, it is desired 
that a sliding Surface of the lug plate 19, which contacts with 
the first plate 42, is formed to be smooth and flat. At this 
time, the sliding portion between the Smooth and flat sliding 
surface of the lug plate 19 and the first plate 42 is relatively 
restrained from being worn. Accordingly, the lifetime of the 
compressor C is extended. 
0091 Also, in the second embodiment, a thrust sliding 
bearing may be arranged in place of the thrust rolling 
bearing 27B so as to restrain the drive shaft 16 from moving 
rearward. 

0092 Also, in the second embodiment, the radial sliding 
bearings 17, 18 and the thrust sliding bearing 41 are 
employed as a sliding bearing. However, the thrust sliding 
bearing 41 alone may be employed as a sliding bearing. 

0093. In the third embodiment, a thrust sliding bearing, 
which has a similar constitution to the thrust sliding bearing 
41 of the Second embodiment, may be employed in place of 
the thrust rolling bearing 62 So as to regulate the drive shaft 
57 and the Swash plate 60 in the thrust direction. In this case, 
the manufacturing cost is reduced more. 

0094. Also, in the third embodiment, the radial sliding 
bearingS 17 and 18 are employed as a sliding bearing. 
However, the thrust sliding bearing 41 of the second 
embodiment which is used in place of the thrust rolling 
bearing 62 alone may be employed as a sliding bearing. 

0095. In the first through third embodiments, the clear 
ances between the outer circumferential Surfaces of the drive 
shafts 16, 57 and the inner circumferential Surfaces of the 
radial sliding bearings 17, 18 are not required to be mini 
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mized to Such an extent that the drive shafts 16, 57 are 
rotatably supported by the radial sliding bearings 17, 18. The 
clearances may be predetermined to become large to Such an 
extent that the drive shafts 16, 57 are rotatably supported by 
the radial sliding bearings 17, 18. 

0096. In the first through third embodiments, the clear 
ance between the outer circumferential Surface of the radial 
Sliding bearing 17 and the inner circumferential Surfaces of 
the through hole 12B and the Support hole 51A are designed 
Such that the Outer circumferential Surface of the radial 
Sliding bearing 17 adheres to the inner circumferential 
surfaces of the through hole 12B and the Support hole 51A 
as much as possible. At the joint 17A of the radial sliding 
bearing 17, the gap between the ends of the radial sliding 
bearing 17 is designed to be as Small as possible. However, 
the Outer circumferential Surface of the radial sliding bearing 
17 is not required to adhere to the inner circumferential 
surfaces of the through hole 12B and the Support hole 51A. 
At the joint 17A of the radial sliding bearing 17, the gap 
between the ends of the radial sliding bearing 17 may be 
designed to become large to Such an extent that the drive 
shafts 16, 57 are rotatably supported by the radial sliding 
bearing 17. 

0097. In the fourth embodiment, a clearance between the 
boss 80C and the bushing 82, a clearance between the 
bushing 82 and the radial Sliding bearing 81, and a clearance 
between the radial sliding bearing 81 and the crankshaft 74A 
may be formed to allow the refrigerant to flow between the 
discharge chamber 89 and the space 91. Also, the clearance 
between the through hole 72E and the radial sliding bearing 
75 and the clearance between the radial sliding bearing 75 
and the shaft 74 may be formed to allow the refrigerant to 
flow between the motor chamber 78 and the space 91. When 
the pressure in the high-pressure region is throttled due to 
these clearances, the pressure of the Space 91 is lowered than 
that of the high-pressure region. In this case, the load which 
is applied to the movable scroll 80 in the direction of the axis 
of the fixed scroll 71 toward the fixed scroll 71 by the 
pressure applied to the rear surface of the movable scroll 80 
is reduced. 

0.098 Also, in the fourth embodiment, the radial sliding 
bearings 75, 76 and 81 are employed as a sliding bearing. 
However, either the radial sliding bearings 75 and 76 or the 
radial sliding bearing 81 may be employed as a sliding 
bearing. 

0099. In all the above described embodiments, fluoro 
resin layer may be employed other than PTFE. 
0100. In all the above-described embodiments, porous 
metal layer Such as lead which has Solid lubricating perfor 
mance may be employed other than bronze. In View of 
environment, lead should be restrained from being 
employed as much as possible. 
0101. In all the above described embodiments, an iron 
plate for use in a base member of the radial sliding bearings 
17, 18, 75, 76 and 81 are employed other than SPCC. 
0102) In all the above-described embodiments, the radial 
sliding bearings 17, 18, 75, 76 and 81 are formed by bending 
an iron plate. However, method for forming the radial 
sliding bearings 17, 18, 75, 76 and 81 is not limited to the 
above method. For example, a base member may be formed 
in a cylindrical shape by casting and then the inner circum 
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ferential surface of the cylindrical base member may be 
coated with fluoro resin layer through porous metal layer. 
0103) The present examples and preferred embodiments 
are to be considered as illustrative and not restrictive, and 
the invention is not to be limited to the details given herein 
but may be modified within the scope of the appended 
claims. 

What is claimed is: 
1. A compressor comprising: 
a housing: 
a compression mechanism in the housing for compressing 

refrigerant; 

a rotary unit for driving the compression mechanism; and 
a sliding bearing Supported in the housing, the Sliding 

bearing rotatably Supporting the rotary unit, the Sliding 
bearing including; 

a base member, 
porous metal layer for coating a Surface of the base 
member, the porous metal layer having Solid lubri 
cating performance, and 

fluoro resin layer for coating the Surface through the 
porous metal layer. 

2. The compressor according to claim 1 wherein the 
Sliding bearing is a radial sliding bearing which Supports the 
rotary unit in a radial direction. 

3. The compressor according to claim 1 wherein the 
Sliding bearing is a thrust sliding bearing which Supports the 
rotary unit in a thrust direction, and wherein the thrust 
Sliding bearing is arranged So as to receive compression 
reactive force generated by the compression mechanism 
through the rotary unit. 

4. The compressor according to claim 1 wherein the 
Sliding bearing Separates inside of the housing in pressure. 

5. The compressor according to claim 1 wherein the 
porous metal layer is made of bronze. 

6. The compressor according to claim 1 wherein the fluoro 
resin layer is PTFE. 

7. The compressor according to claim 1 wherein the 
porous metal layer is Sintered bronze layer and the fluoro 
resin layer is PTFE and wherein the thickness of the surface 
of the PTFE which has not occupied porosity formed in the 
Sintered bronze layer and the thickness of the Sintered 
bronze layer are respectively predetermined to be approxi 
mately 30 um and 220 lum. 

8. The compressor according to claim 1 wherein the rotary 
unit is made of iron. 

9. The compressor according to claim 1 wherein the base 
member is made of iron. 

10. The compressor according to claim 1 wherein the 
compression mechanism includes a plurality of cylinder 
bores, a piston accommodated in each of the cylinder bores, 
and a crank mechanism for reciprocating the piston in each 
of the cylinder bores based on rotation of the rotary unit, the 
housing including a crank chamber for accommodating the 
crank mechanism and the sliding bearing, the refrigerant 
compressed by the compression mechanism being intro 
duced into the crank chamber, a stroke amount of the piston 
being varied by adjusting pressure in the crank chamber. 



US 2002/0176785 A1 

11. The compressor according to claim 10 wherein the 
piston is a single-headed piston, the crank mechanism 
including a hinge mechanism, rotation of the rotary unit 
being transmitted to the Single-headed piston through the 
hinge mechanism by the crank mechanism. 

12. The compressor according to claim 1 wherein the 
compression mechanism includes a plurality of cylinder 
bores, a piston accommodated in each of the cylinder bores, 
and a crank mechanism for reciprocating the piston in each 
of the cylinder bores based on rotation of the rotary unit, the 
housing including a crank chamber for accommodating the 
crank mechanism and the Sliding bearing, the crank chamber 
constituting a refrigerant route in the housing. 

13. The compressor according to claim 12 wherein the 
piston is a double-headed piston for compressing the refrig 
erant at both ends of the piston, the crank mechanism being 
arranged between the ends. 

14. The compressor according to claim 1 wherein the 
compression mechanism is a Scroll type compression 
mechanism. 

15. The compressor according to claim 14 further com 
prising an electric motor for driving the Scroll type com 
pression mechanism. 

16. The compressor according to claim 1 wherein the 
rotary unit includes at least one of a drive shaft, a lug plate 
and a Swash plate. 

Nov. 28, 2002 

17. A sliding bearing for rotatably Supporting a rotary unit 
comprising, 

a base member, 
porous metal layer for coating a Surface of the base 

member, the porous metal layer having Solid lubricat 
ing performance, and 

fluoro resin layer for coating the Surface through the 
porous metal layer. 

18. The sliding bearing according to claim 17 wherein the 
Sliding bearing is a radial sliding bearing which Supports the 
rotary unit in a radial direction. 

19. The sliding bearing according to claim 17 wherein the 
Sliding bearing is a thrust sliding bearing which Supports the 
rotary unit in a thrust direction. 

20. The sliding bearing according to claim 17 wherein the 
porous metal layer is made of bronze. 

21. The Sliding bearing according to claim 17 wherein the 
fluoro resin layer is PTFE. 

22. The Sliding bearing according to claim 17 wherein the 
porous metal layer is Sintered bronze layer and the fluoro 
resin layer is PTFE. 

23. The Sliding bearing according to claim 17 wherein the 
rotary unit is made of iron. 

24. The Sliding bearing according to claim 17 wherein the 
base member is made of iron. 
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