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A scroll compressor includes a ?xed scroll member ?xed to 
Correspondence Address: a housing and a movable scroll member engaging the ?xed 
MORGAN & FINNEGAN, L-L-P- scroll member. Each scroll member has a base plate and a 
345 Park Avenue spiral Wall. A compression chamber betWeen the ?xed and 
New York’ NY 10154 (Us) movable scroll members reduces in volume by orbiting the 

_ movable scroll member, thus compressing gas. A back 
(21) Appl' NO" 10/742’357 pressure chamber is de?ned in the housing on a back surface 

- _ side of the movable scroll base plate betWeen the movable 
(22) Flled' Dec‘ 19’ 2003 scroll member and the a ?xed Wall of the housing. An 

(30) Foreign Application Priority Data introducing passage interconnects the back pressure cham 
ber and a relatively high pressure region. A seal member on 

Dec. 20, 2002 (JP) .................................... .. 2002-370997 one of the movable Scroll member and the ?xed Wall Seals 
the back pressure chamber as being slidable on the other. 

Publication Classi?cation The seal member includes a portion for loWering sealing 
performance, Which interconnects the back pressure cham 

(51) Int. Cl.7 ............................ .. F04C 18/00; F04C 2/00 ber and a relatively loW pressure region. 
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SCROLL COMPRESSOR 

[0001] The present invention relates to a scroll compressor 
of a refrigeration cycle in a vehicle air conditioner for 
compressing refrigerant. 

[0002] A scroll compressor of such type includes a ?xed 
scroll member and a movable scroll member. The ?xed 
scroll member has a spiral Wall and a base plate, and is 
?xedly connected to a housing of the compressor. The 
movable scroll member has a spiral Wall and a base plate, 
and is engaged With the spiral Wall of the ?xed scroll 
member. As the movable scroll member orbits, compression 
chambers de?ned betWeen both the spiral Walls progres 
sively reduce in volume, thus compressing refrigerant gas. 

[0003] Recently, carbon dioxide is employed as refrigerant 
for the refrigeration cycle. When carbon dioxide refrigerant 
is employed, pressure in the refrigeration cycle becomes 
much higher than that When ?uorocarbon refrigerant is 
employed. Accordingly, in the scroll compressor, relatively 
large thrust load based upon pressure in the compression 
chambers is applied to the movable scroll member. Thus, the 
movable scroll member slides under relatively hard condi 
tion, so that reliability of the scroll compressor is deterio 
rated. 

[0004] In order to solve such a problem, for example, as 
disclosed in Unexamined Japanese Patent Publication No. 
2000-249086, the back surface of the movable scroll mem 
ber is recessed to form a pocket for applying back pressure, 
and the pocket for applying back pressure is shut by a ?xed 
Wall provided in a housing of the compressor. Thus, a back 
pressure chamber is formed. A volume-reducing compres 
sion chamber communicates With the back pressure chamber 
through an introducing passage. Accordingly, force (force 
based upon the back pressure) that resists against force 
(thrust load) based upon pressure in the compression cham 
bers is applied to the movable scroll member due to the 
pressure in the back pressure chamber, so that sliding 
resistance is reduced betWeen the movable scroll member 
and the ?xed Wall. Additionally, the movable scroll member 
is pressed against the ?xed scroll member, so that sealing 
performance of the compression chambers improve. 

[0005] The pressure in the back pressure chamber is 
appropriately adjusted by variation in the amount of a 
clearance (passing cross-sectional area) betWeen the mov 
able scroll member and the ?xed scroll Wall. In other Words, 
for example, as the pressure in the back pressure chamber 
rises, the clearance betWeen the movable scroll member and 
the ?xed Wall increases. Accordingly, the amount of refrig 
erant gas delivered from the back pressure chamber to a 
relatively loW pressure region through the clearance 
increases, so that an excessive rise in the pressure in the back 
pressure chamber is prevented. On the contrary, as the 
pressure in the back pressure chamber falls, the clearance 
betWeen the movable scroll member and the ?xed Wall 
reduces. Accordingly, the amount of refrigerant gas deliv 
ered from the back pressure chamber to the relatively loW 
pressure region through the clearance reduces, so that unde 
sirable reduction in the pressure in the back pressure cham 
ber is prevented. 

[0006] An unWanted feature is that in accordance With the 
Unexamined Japanese Patent Publication No. 2000-249086, 
the entire clearance betWeen the movable scroll member and 
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the ?xed Wall is utiliZed as a passage for delivering the 
refrigerant gas from the back pressure chamber to the 
relatively loW pressure region. Accordingly, in order to 
optionally and appropriately adjust the pressure in the back 
pressure chamber by the variation in the amount of the 
clearance, for example, a facing surface of the movable 
scroll member and a facing surface of the ?xed Wall need be 
manufactured in high accuracy. As a result, cost for manu 
facturing the scroll compressor rises. 

[0007] Particularly, When carbon dioxide refrigerant is 
employed, the pressure in the back pressure chamber is 
adjusted in a much higher range than that When ?uorocarbon 
refrigerant is employed. Accordingly, in order to appropri 
ately adjust the pressure in the back pressure chamber, the 
clearance betWeen the movable scroll member and the ?xed 
Wall need be much narroWer at the maximum. Thus, a rise 
in cost for manufacturing becomes a further serious prob 
lem. Therefore, there is a need for providing a scroll 
compressor that has a reasonable structure and optionally 
and appropriately adjusts pressure in a back pressure cham 
ber. 

SUMMARY OF THE INVENTION 

[0008] In accordance With the present invention, a scroll 
compressor has a housing, a ?xed scroll member, a movable 
scroll member and a seal member. The housing includes a 
?xed Wall, and de?nes a relatively high pressure region and 
a relatively loW pressure region. The ?xed scroll member 
has a base plate and a spiral Wall extending from the base 
plate, and is ?xedly connected to the housing. The movable 
scroll member has a base plate and a spiral Wall extending 
from the base plate, and is engaged With the ?xed scroll 
member. A compression chamber de?ned betWeen the ?xed 
scroll member and the movable scroll member progressively 
reduces in volume by orbiting the movable scroll member 
relative to the ?xed scroll member, thus compressing gas. 
The back pressure chamber is de?ned in the housing on a 
back surface side of the base plate of the movable scroll 
member betWeen the movable scroll member and the ?xed 
Wall. The back pressure chamber and the relatively high 
pressure region are interconnected through an introducing 
passage. A seal member is provided on one of the movable 
scroll member and the ?xed Wall for sealing the back 
pressure chamber as being slidable on the other of the 
movable scroll member and the ?xed Wall. The seal member 
includes a seal loWering portion for loWering sealing per 
formance. The seal loWering portion interconnects the back 
pressure chamber and the relatively loW pressure region. 

[0009] Other aspects and advantages of the invention Will 
become apparent from the folloWing description, taken in 
conjunction With the accompanying draWings, illustrating by 
Way of example the principles of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] 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: 

[0011] FIG. 1 is a longitudinal cross-sectional vieW of an 
electric compressor according to a preferred embodiment of 
the present invention; 
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[0012] FIG. 2 is a rear end vieW of a movable scroll 
member, Which is detached from the scroll compressor, 
according to the preferred embodiment of the present inven 
tion; 
[0013] FIG. 3A is a partially enlarged cross-sectional 
vieW around a seal member of FIG. 1; 

[0014] FIG. 3B is a partially enlarged cross-sectional 
vieW illustrating a state When a passing cross-sectional area 
of a portion for loWering sealing performance becomes 
small; 
[0015] FIG. 4 is a rear end vieW of a movable scroll 
member according to an alternative embodiment of the 
present invention; and 

[0016] FIG. 5 is a partially enlarged cross-sectional vieW 
of a relevant portion of an electric compressor according to 
an alternative embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0017] A preferred embodiment of the present invention 
Will noW be described With reference to FIGS. 1 through 
3B. In the preferred embodiment, a scroll compressor 
according to the present invention is applied to an electric 
compressor for use in a refrigeration cycle of a vehicle air 
conditioner. Incidentally, carbon dioxide is employed as 
refrigerant of the refrigeration cycle. The left side and the 
right side of FIG. 1 respectively correspond to the front side 
and the rear side of the electric compressor. 

[0018] As shoWn in FIG. 1, a housing 11 of the electric 
compressor includes a ?rst housing element 21 and a second 
housing element 22. The ?rst housing element 21 and the 
second housing element 22 are ?xedly connected With each 
other. The ?rst housing element 21 has a cylindrical portion 
23 and a bottom portion 24, Which connects With the rear end 
of the cylindrical portion 23 (on the right side of FIG. 1). 
Thus, the ?rst housing element 21 forms a cylinder With a 
bottom at one end and is formed by die-casting an aluminum 
alloy. The second housing element 22 forms a cylinder With 
a bottom on the front side (the left side of FIG. 1) and is 
formed by die-casting an aluminum alloy. 

[0019] A cylindrical shaft support portion 24a extends 
from the center of an inner Wall surface of the bottom 
portion 24 in the ?rst housing element 21. A shaft support 
member 32, Which has an insertion hole 32a formed through 
the center thereof, is ?xedly connected to an opening end of 
the cylindrical portion 23 in the ?rst housing element 21. A 
rotary shaft 33 is accommodated in the ?rst housing element 
21. The rear end (the right end) of the rotary shaft 33 is 
rotatably supported by the shaft support portion 24a of the 
?rst housing element 21 through a bearing 34. The front end 
(the left side) of the rotary shaft 33 is inserted through the 
insertion hole 32a of the shaft support member 32, and is 
rotatably supported by the shaft support member 32 through 
a bearing 35 in the insertion hole 32a. 

[0020] A motor chamber 12 is de?ned in the housing 11 
and is located on the rear side of FIG. 1 relative to the shaft 
support member 32. In the motor chamber 12, a stator 36 is 
provided on the inner circumferential surface of the cylin 
drical portion 23 of the ?rst housing element 21. In the motor 
chamber 12, a rotor 37 is secured to the rotary shaft 33 so 
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as to be located inside the stator 36. The stator 36 and the 
rotor 37 constitute the electric motor 13. The electric motor 
13 integrally rotates the rotor 37 and the rotary shaft 33 by 
electric poWer externally supplied to the stator 36. 

[0021] A ?xed scroll member 41 is accommodated in the 
?rst housing element 21 and is located near the opening end 
of the cylindrical portion 23. The ?xed scroll member 41 
includes a disc-shaped base plate 61, a cylindrical outer 
circumferential Wall 62 and a spiral Wall 63. The outer 
circumferential Wall 62 extends from the outer periphery of 
the base plate 61. The spiral Wall 63 extends from the base 
plate 61 and is located inside the outer circumferential Wall 
62. In the ?rst housing element 21, a disc-shaped center 
frame or a ?xed Wall 31 is arranged betWeen the ?xed scroll 
member 41 and the shaft support member 32. Athrough hole 
31a is formed through the center of the center frame 31. An 
annular contact portion 31b is located at the opening end 
near the motor chamber 12 in the through hole 31a and 
protrudes inWard. 

[0022] The ?xed scroll member 41 is connected to the 
outer periphery of the center frame 31 by the distal end 
surface of the outer circumferential Wall 62. An annular shim 
68 is interposed at a joint betWeen the ?xed scroll member 
41 and the center frame 31. The base plate 61 of the ?xed 
scroll member 41, the outer circumferential Wall 62 of the 
?xed scroll member 41 and the center frame 31 surround to 
de?ne a scroll chamber 15 in the housing 11. 

[0023] A crankshaft 43 is provided at the end surface of 
the rotary shaft 33 near the center frame 31. The crankshaft 
43 is mostly arranged in the through hole 31a of the center 
frame 31. A bushing 44 is ?xedly ?tted around the crank 
shaft 43. A movable scroll member 45 is accommodated in 
the scroll chamber 15 and is rotatably supported on the 
bushing 44 through a bearing 46 so as to face the ?xed scroll 
member 41. 

[0024] A balancer 44a is provided at the end of the 
bushing 44 near the shaft support member 32. The balancer 
44a relieves imbalance on the rotary shaft 33 due to uneven 
arrangement of the movable scroll member 45 around an 
axis L of the rotary shaft 33. The balancer 44a is accom 
modated in a balancer chamber 14 outside the through hole 
31a. The balancer chamber 14 is de?ned betWeen the shaft 
support member 32 and the center frame 31. The balancer 
chamber 14 communicates With the motor chamber 12 
through a clearance of the bearing 35. Accordingly, the 
balancer chamber 14 has the same atmospheric pressure as 
that of the motor chamber 12. 

[0025] The movable scroll member 45 includes a disc 
shaped base plate 65 and a spiral Wall 66 that extends toWard 
the ?xed scroll member 41. A boss 67 is provided near the 
center of a back surface of the base plate 65 and protrudes 
therefrom. The boss 67 is ?tted around the bushing 44 
through the bearing 46 in the through hole 31a of the center 
frame 31. An annular tip seal 77 is provided at the distal end 
of the boss 67. In the through hole 31a, the boss 67 slidably 
contacts With the contact portion 31b of the center frame 31 
by the tip seal 77. Accordingly, in the through hole 31a, the 
tip seal 77 blocks communication betWeen an inner space of 
the boss 67 communicating With the balancer chamber 14 
and an outer space of the boss 67. 

[0026] The ?xed scroll member 41 and the movable scroll 
member 45 engage With each other by the respective spiral 
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Walls 63, 66 in the scroll chamber 15, While the distal end of 
the spiral Wall 63 and the distal end of the spiral Wall 66 
contact With the base plate 65 of the movable scroll member 
45 and the base plate 61 of the ?xed scroll member 41, 
respectively. Accordingly, the base plate 61 and the spiral 
Wall 63 of the ?xed scroll member 41 and the base plate 65 
and the spiral Wall 66 of the movable scroll member 45 
de?ne compression chambers 47 in the scroll chamber 15. 

[0027] A self-rotation blocking mechanism 48 is provided 
betWeen the base plate 65 of the movable scroll member 45 
and the center frame 31 facing the base plate 65. The 
self-rotation blocking mechanism 48 includes a plurality of 
cylindrical holes 48a and a plurality of pins 48b (only one 
of them is shoWn in FIG. 1). The cylindrical holes 48a are 
recessed in radially outer portions of the back surface 65a of 
the base plate 65 in the movable scroll member 45. The pins 
48b are buried in an end surface 31c of the center frame 31 
and are loosely ?tted therein. 

[0028] In the scroll chamber 15, a suction chamber 51 is 
de?ned betWeen the outer circumferential Wall 62 of the 
?xed scroll member 41 and the outermost circumferential 
portion of the spiral Wall 66 of the movable scroll member 
45. A suction passage 39 is formed in radially outer portions 
of the shaft support member 32, the shim 68 and the center 
frame 31 for interconnecting the suction chamber 51 and the 
motor chamber 12. 

[0029] A suction port 50 is formed in the cylindrical 
portion 23 of the ?rst housing element 21 and is located to 
correspond With the motor chamber 12. The suction port 50 
connects With an external conduit, Which further connects 
With an evaporator (not shoWn) of an external refrigerant 
circuit. The suction port 50 communicates With the motor 
chamber 12. Accordingly, relatively loW pressure refrigerant 
gas from the external refrigerant circuit is introduced into 
the suction chamber 51 through the suction port 50, the 
motor chamber 12 and the suction passage 39. 

[0030] In the housing 11, a discharge chamber 52 is 
de?ned betWeen the second housing element 22 and the 
?xed scroll member 41. A discharge port 53 for communi 
cating With the discharge chamber 52 is formed in the 
second housing element 22. The discharge port 53 connects 
With an external conduit, Which further connects With a gas 
cooler (not shoWn) of the external refrigerant circuit. 
Accordingly, relatively high pressure refrigerant gas in the 
discharge chamber 52 is delivered to the external refrigerant 
circuit through the discharge port 53. 

[0031] A discharge hole 41a is formed through the center 
of the base plate 61 of the ?xed scroll member 41. The 
compression chamber 47 near the center communicates With 
the discharge chamber 52 through the discharge hole 41a. In 
the discharge chamber 52, a discharge valve 55 constituted 
of a reed valve is arranged on the base plate 61 of the ?xed 
scroll member 41 for opening and closing the discharge hole 
41a. The opening degree of the discharge valve 55 is 
regulated by a retainer 56, Which is ?xedly arranged on the 
base plate 61 of the ?xed scroll member 41. 

[0032] As the rotary shaft 33 is rotated by the electric 
motor 13, the movable scroll member 45 orbits around the 
axis (the axis L of the rotary shaft 33) of the ?xed scroll 
member 41 through the crankshaft 43. At the moment, the 
self-rotation of the movable scroll member 45 is blocked by 
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the self-rotation blocking mechanism 48, so that only the 
orbital movement of the movable scroll member 45 is 
permitted. Due to the orbital movement of the movable 
scroll member 45, the compression chambers 47 reduce in 
volume as the compression chambers 47 move from the 
radially outer side of the spiral Walls 63, 66 of the respective 
scroll members 41, 45 toWard the center of the spiral Walls 
63, 66. Thus, relatively loW pressure refrigerant gas intro 
duced from the suction chamber 51 to the compression 
chambers 47 is compressed. The compressed refrigerant gas 
is discharged to the discharge chamber 52 through the 
discharge hole 41a by pushing aWay the discharge valve 55. 

[0033] The operation for adjusting back pressure of the 
movable scroll member 45 Will noW be described. 

[0034] As shoWn in FIG. 1, in the scroll chamber 15, a 
back pressure chamber 16 is located on the side of the back 
surface 65a of the base plate 65 of the movable scroll 
member 45. The base plate 65 and the boss 67 of the 
movable scroll member 45 and the center frame 31 surround 
to de?ne the back pressure chamber 16. Communication 
betWeen the back pressure chamber 16 and the balancer 
chamber 14 is blocked by the tip seal 77, Which is interposed 
betWeen the boss 67 of the movable scroll member 45 and 
the contact portion 31b of the center frame 31. 

[0035] As shoWn in FIGS. 2 and 3A, in the back surface 
65a of the base plate 65 of the movable scroll member 45, 
an annular groove 65b for accommodating a seal is recessed 
in radially outer portion relative to the cylindrical recesses 
48a so as to surround the cylindrical recesses 48a. An 
annular seal member 75 constituted of a tip seal is ?tted in 
the groove 65b. The back surface 65a of the movable scroll 
member 45 slidably and elastically contacts With an end 
surface 31c of the center frame 31 by the seal member 75. 
Namely, the seal member 75 is interposed at a clearance CL 
betWeen the back surface 65a of the movable scroll member 
45 and the end surface 31c of the center frame 31. Com 
munication betWeen the back pressure chamber 16 and the 
suction chamber 51 through the entire clearance CL is 
blocked by the seal member 75. 

[0036] Incidentally, a maximum distance of the clearance 
CL betWeen the movable scroll member 45 and the center 
frame 31, that is, a thrust clearance betWeen the movable 
scroll member 45 and the center frame 31, is adjusted in an 
appropriate distance in such a manner that a shim 68 having 
an appropriate thickness is selected from a plurality of shims 
68 having different thicknesses and is assembled to the 
clearance CL When the electric compressor is manufactured. 

[0037] As shoWn in FIGS. 1 and 2, an introducing pas 
sage 76 is formed in the base plate 65 of the movable scroll 
member 45 so as to extend through the base plate 65 in 
thickness. TWo introducing passages 76 are provided. The 
back pressure chamber 16 and a volume-reducing (com 
pressing) compression chamber 47A, Which is a relatively 
high pressure region, are interconnected through one intro 
ducing passage 76. The back pressure chamber 16 and a 
volume-reducing compression chamber 47B, Which is dif 
ferent from the compression chamber 47A, are intercon 
nected through the other introducing passage 76. The intro 
ducing passages 76 are symmetrically located in the base 
plate 65 from each other With an angle of 180 degrees With 
respect to the axis of the crankshaft 43, and respectively 
open to the corresponding compression chambers 47A, 47B. 
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[0038] A ?xed throttle 76a is arranged in each of the 
introducing passages 76. In the movable scroll member 45, 
the back surface 65a of the base plate 65 forms tWo 
accommodating recesses 65c, With Which the opening of 
each introducing passage 76 on the side of the back pressure 
chamber 16 communicates. A check valve 78 constituted of 
a reed valve is accommodated in each of the accommodating 
recesses 65c. The check valves 78 each permit refrigerant 
gas supplied from the compression chambers 47A, 47B to 
the back pressure chamber 16, and block the refrigerant gas 
returned from the back pressure chamber 16 to the com 
pression chambers 47A, 47B. 

[0039] As shoWn in FIGS. 2 and 3A, a portion 75a for 
loWering sealing performance (hereinafter, a seal loWering 
portion 75a) relative to the other portion is provided for the 
seal member 75. The seal loWering portion 75a is formed by 
splitting a portion of the annular seal member. The back 
pressure chamber 16 and the suction chamber 75, Which is 
a relatively loW pressure region, are interconnected through 
the seal loWering portion 75a of the seal member 75 in the 
clearance CL betWeen the movable scroll member 45 and the 
center frame 31. Incidentally, in FIG. 2, dimensions of the 
seal loWering portion 75a (a split portion in the seal member 
75) are exaggeratedly illustrated for easier understanding. 
Actually, the seal loWering portion 75a is formed by an 
extremely narroW clearance. 

[0040] Incidentally, according to the present invention, a 
relatively high pressure region means a region Where rela 
tively high pressure refrigerant gas, Which is compressed by 
the ?xed scroll member 41 and the movable scroll member 
45, exists, While a relatively loW pressure region means a 
region Where relatively loW pressure refrigerant gas, Which 
is yet to be compressed by the ?xed scroll m ember 41 and 
the movable scroll member 45, exists. 

[0041] As shoWn in FIG. 1, as pressure in the volume 
reducing compression chambers 47A, 47B rises to exceed 
pressure in the back pressure chamber 16 due to operation of 
the electric compressor, the check valve 78 opens so that the 
relatively high pressure refrigerant gas in the volume-reduc 
ing compression chambers 47A, 47B is introduced into the 
back pressure chamber 16 through the respective introduc 
ing passages 76. Accordingly, the pressure in the back 
pressure chamber 16 rises so that force (back pressure force) 
F1 urging the movable scroll member 45 toWard the ?xed 
scroll member 41 is applied based upon the pressure in the 
back pressure chamber 16. On the other hand, force (thrust 
load) F2 based upon the pressure in the compression cham 
bcrs 47 is applied to the movable scroll member 45 toWard 
a direction to leave the ?xed scroll member 41. Accordingly, 
a position of the movable scroll member 45 relative to the 
center frame 31 is determined in accordance With a balance 
betWeen the force F1 and the force F2. 

[0042] As exaggeratedly shoWn in FIG. 3A, for example, 
as the force F1 becomes greater than the force F2 (F1>F2) 
due to an increase in the pressure in the back pressure 
chamber 16, the movable scroll member 45 is displaced in 
a direction in Which the back surface 65a leaves the end 
surface 31c of the center frame 31. Accordingly, sliding 
resistance betWeen the back surface 65a of the movable 
scroll member 45 and the end surface 31c of the center frame 
31 is reduced. In addition, When the force F1 becomes 
greater than the force F2 (F1>F2), the movable scroll 
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member 45 is pressed against the ?xed scroll member 41 so 
that sealing performance of the compression chambers 47 
improves. 

[0043] As the movable scroll member 45 leaves the center 
frame 31 to increase the clearance CL betWeen the movable 
scroll member 45 and the center frame 31, the passing 
cross-sectional area of refrigerant gas increases at the seal 
loWering portion 75a of the seal member 75. Accordingly, 
the amount of refrigerant gas delivered from the back 
pressure chamber 16 to the suction chamber 51 increases so 
that the pressure in the back pressure chamber 16 falls to 
reduce the force F1. 

[0044] As exaggeratedly shoWn in FIG. 3B, as the force 
F1 becomes smaller than the force F2 (F1<F2) due to a 
reduction in the pressure in the back pressure chamber 16, 
the movable scroll member 45 is displaced in a direction in 
Which the back surface 65a approaches the end surface 31c 
of the center frame 31. Accordingly, sliding resistance 
betWeen the movable scroll member 45 and the ?xed scroll 
member 41 is reduced. 

[0045] As the movable scroll member 45 approaches the 
center frame 31 to reduce the clearance betWeen the mov 
able scroll member 45 and the center frame 31, the passing 
cross-sectional area of refrigerant gas reduces at the seal 
loWering portion 75a of the seal member 75. Accordingly, 
the amount of refrigerant gas delivered from the back 
pressure chamber 16 to the suction chamber 51 reduces so 
that the pressure in the back pressure chamber 16 rises to 
increase the force F1. 

[0046] Thus, the movable scroll member 45 varies the 
clearance CL (distance) betWeen the back surface 65a and 
the end surface 31c of the center frame 31 in such a manner 
that the force F1 based upon the pressure in the back 
pressure chamber 16 becomes an appropriate magnitude in 
a correspondence With the force F2 based upon the pressure 
in the compression chambers 47. The passing cross-sec 
tional area of the seal loWering portion 75a is thereby 
autonomously adjusted. Incidentally, in the preferred 
embodiment, in order to enhance compression efficiency by 
improving sealing performance of the compression cham 
bers 47, the adjustment of the pressure in the back pressure 
chamber 16 is predetermined in such a manner that a state, 
Where the force F1 applied to the movable scroll member 45 
slightly exceeds the force F2, is maintained for a relatively 
long time. 

[0047] According to the preferred embodiment, the fol 
loWing advantageous effects are obtained. 

[0048] (1) The movable scroll member 45 varies the 
clearance CL betWeen the movable scroll member 45 and the 
center frame 31 in such a manner that the force F1 based 
upon the pressure in the back pressure chamber 16 becomes 
an appropriate magnitude in a correspondence With the force 
F2 based upon the pressure in the compression chambers 47. 
Thus, the passing cross-sectional area of the seal loWering 
portion 75a of the seal member 75 is autonomously adjusted. 
In comparison to a prior art in Which an entire clearance CL 
betWeen the movable scroll member 45 and the center frame 
31 is utiliZed as a passage for delivering refrigerant gas from 
the back pressure chamber 16 to the suction chamber 51, the 
surfaces 31c and 65a respectively facing the movable scroll 
member 45 and the center frame 31 need not be manufac 
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tured in high accuracy. Accordingly, the pressure in the back 
pressure chamber 16 is appropriately adjusted Without an 
increase in cost for manufacturing the electric compressor. 

[0049] (2) The seal lowering portion 75a for loWering 
sealing performance of the seal member 75 is formed by 
splitting a portion of the annular seal member 75. Accord 
ingly, the seal loWering portion 75a is easily formed in the 
seal member 75. 

[0050] (3) The shim 68 is interposed at a joint betWeen the 
?xed scroll member 41 ?xed to the housing 11 and the center 
frame 31 also ?xed to the housing 11 for adjusting a thrust 
clearance betWeen the movable scroll member 45 and the 
center frame 31. For example, in comparison to the shim 68 
interposed at a sliding portion betWeen the movable scroll 
member 45 and the center frame 31, the leakage of refrig 
erant gas at a portion Where the shim 68 is interposed is 
prevented in the preferred embodiment. This leads to 
improving compression ef?ciency of the electric compres 
sor. 

[0051] (4) The shaft support member 32, by Which the 
rotary shaft 33 is supported through the bearing 35, is 
independently provided from the center frame 31, on Which 
the movable scroll member 45 slides. The balancer chamber 
14 is de?ned betWeen the shaft support member 32 and the 
center frame 31, and the balancer 44a is accommodated in 
the balancer chamber 14. For example, in comparison to a 
structure in Which the shaft support member 32 is integrated 
With the center frame 31 as one component and the balancer 
44a is accommodated in the back pressure chamber 16 (This 
embodiment is not a departure from the present invention.), 
sealing of the back pressure chamber 16 becomes easy. 

[0052] In other Words, in a state of a comparative example, 
the rotary shaft 33 is partially located in the back pressure 
chamber 16, so that the back pressure chamber 16 need be 
sealed by a lip seal. The lip seal, in vieW of its characteristic, 
tightly fastens the rotary shaft 33 for performing desirable 
sealing performance. As a result, poWer loss of the rotary 
shaft 33 increases, and appropriate seal of the back pressure 
chamber 16 and a reduction in poWer loss are not performed 
at the same time. 

[0053] Incidentally, in the above comparative example, as 
disclosed in the Unexamined Japanese Patent Publication 
No. 2000-249086, a pocket for back pressure is recessed in 
the back surface 65a of the movable scroll member 45, and 
the back pressure chamber is formed by covering the pocket 
for applying back pressure With the center frame 31. Thus, 
the rotary shaft 33 need not be sealed by the lip seal. 
HoWever, in this state, since the suction pressure is partially 
applied to the back surface of the movable scroll member 45 
other than the pressure in the back pressure chamber, it 
becomes complicated to appropriately set function for 
adjusting back pressure. Additionally, the pocket for apply 
ing back pressure need be recessed in the movable scroll 
member 45, so that cost for manufacturing increases. 

[0054] The relatively high pressure region includes tWo 
volume-reducing compression chambers 47A, 47B. TWo 
introducing passages 76 are provided. One compression 
chamber 47A and the back pressure chamber 16 are inter 
connected through one introducing passage 76, While the 
other compression chamber 47B and the back pressure 
chamber 16 are interconnected through the other introducing 
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passage 76. Thus, relatively high pressure refrigerant gas is 
supplied from tWo compression chambers 47A, 47B to the 
back pressure chamber 16, so that the inclination of the 
movable scroll member 45 due to a reduction in pressure in 
the compression chambers 47A, 47B by supplying the 
relatively high pressure refrigerant gas is prevented. 

[0055] Namely, for example, When one compression 
chamber 47A only supplies relatively high pressure gas to 
the back pressure chamber 16 (this embodiment is not a 
departure from the present invention), pressure in the com 
pression chamber 47A is reduced by supplying the relatively 
high pressure refrigerant gas to the back pressure chamber 
16, While pressure in the other compression chamber 47B, 
Which is located on a side opposite to the compression 
chamber 47A relative to the axis (the axis of the crankshaft 
43) of the movable scroll member 45, is not reduced. 
Accordingly, force applied to the movable scroll member 45 
based upon pressure in the compression chambers 47A, 47B 
becomes imbalance on each side relative to the axis, so that 
the movable scroll member 45 tends to incline relative to the 
axis of the movable scroll member 45. 

[0056] (6) Carbon dioxide is employed as refrigerant for 
the refrigeration cycle. As described in the prior art, When 
carbon dioxide refrigerant is employed, passing cross-sec 
tional area of a refrigerant gas passage betWeen the back 
pressure chamber 16 and the suction chamber 51 need be 
much narroWer at the maximum than that When ?uorocarbon 
refrigerant is employed. Such a setting is easily handled by 
partially loWering sealing performance of the seal member 
75 With loW cost. 

[0057] The present invention is not limited to the embodi 
ment described above but may be modi?ed into the folloW 
ing alternative embodiments. 

[0058] In alternative embodiments to the above preferred 
embodiment, the balancer chamber 14 is de?ned as a rela 
tively loW pressure region, While the tip seal 77 for sepa 
rating the balancer chamber 14 from the back pressure 
chamber 16 is de?ned as a seal member. As shoWn in FIG. 
4, the tip seal 77 is partially split to form a seal loWering 
portion 77a for loWering sealing performance, and the back 
pressure chamber 16 and the balancer chamber 14 are 
interconnected through the seal loWering portion 77a. 

[0059] In this state, as the operation being described With 
reference to FIGS. 1 and 4, for example, as the force F1 
becomes greater than the force F2 (F1>F2) due to a rise in 
the pressure in the back pressure chamber 16, the movable 
scroll member 45 is displaced in a direction in Which the 
distal end surface of the boss 67 leaves the contact portion 
31b of the center frame 31. Accordingly, a clearance 
betWeen the distal end surface of the boss 67 and the contact 
portion 31b of the center frame 31 increases, so that the 
passing cross-sectional area for refrigerant gas increases at 
the seal loWering portion 77a of the tip seal 77. The amount 
of refrigerant gas delivered from the back pressure chamber 
16 to the balancer chamber 14 increases, and the pressure in 
the back pressure chamber 16 falls to reduce the force F1. 

[0060] As the force F1 becomes smaller than the force F2 
(F1<F2) due to a reduction in the pressure in the back 
pressure chamber 16, the movable scroll member 45 is 
displaced in a direction in Which the distal end of the boss 
67 approaches the contact portion 31b of the center frame 
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31. Accordingly, a clearance between the distal end surface 
of the boss 67 and the contact portion 31b of the center frame 
31 reduces, so that the passing cross-sectional area for 
refrigerant gas reduces at the seal loWering portion 77a of 
the tip seal 77. The amount of refrigerant gas delivered from 
the back pressure chamber 16 to the balancer chamber 14 
reduces, and the pressure in the back pressure chamber 16 
rises to increase the force F1. 

[0061] According to another embodiment, the same 
advantageous effects, such as appropriate adjustment of 
pressure in the back pressure chamber 16 With a relatively 
loW-cost structure, are obtained. 

[0062] As shoWn in FIG. 5, in addition to the structure 
described in the preferred embodiment, the back pressure 
chamber 16 and a relatively loW pressure region (the bal 
ancer chamber 14) are interconnected not through the seal 
loWering portion 75a but through another passage 81. A 
differential pressure regulating valve 82 is arranged in the 
passage 81 for opening When differential pressure betWeen 
the back pressure chamber 16 and the balancer chamber 14 
is equal to or greater than a predetermined value. Inciden 
tally, the differential pressure regulating valve 82 includes a 
spherical valve body 82a, a coil spring 82b and a spring seat 
82c. The pressure in the back pressure chamber 16 and the 
pressure in the balancer chamber 14 are respectively applied 
to the front side and the rear side of the valve body 82a. The 
coil spring 82b urges the valve body 82a in a direction to 
close the valve. 

[0063] As described in the preferred embodiment, the 
passing cross-sectional area of the seal loWering portion 75a 
is adjusted in response to a balance betWeen the force F1 
based upon the pressure in the back pressure chamber 16 and 
the force F2 based upon the pressure in the compression 
chambers 47. Namely, in the embodiment of FIG. 5, the 
pressure in the back pressure chamber 16 is adjusted by 
utiliZing tWo valves (the seal loWering portion 75a and the 
differential pressure regulating valve 82) each having dif 
ferent characteristic. Accordingly, a region Where only one 
of the valves 75a and 82 cannot appropriately adjust pres 
sure may be mutually covered by combination With the other 
of the valves 82 and 75a. Thus, the pressure in the back 
pressure chamber 16 is further appropriately adjusted. 

[0064] In the preferred embodiment, one portion of the 
annular seal member 75 is split to form the seal loWering 
portion 75a. In alternative embodiments, a plurality of 
portions of a seal member, such as tWo, three, four, ?ve or 
six portions, is split to form portion for loWering sealing 
performance at plural portions of the seal member. 

[0065] In the preferred embodiment, the seal loWering 
portion 75a is formed by partially splitting the annular seal 
member 75. In alternative embodiments, the annular shape 
of the seal member is maintained, While a groove is partially 
formed in the seal member. Thus, a seal loWering portion for 
loWering sealing performance is formed. 

[0066] In the preferred embodiment, tWo volume-reducing 
compression chambers 47A, 47B independently communi 
cate With the back pressure chamber 16 through the respec 
tive introducing passages 76. In alternative embodiments, 
tWo introducing passages 76, Which respectively extend 
from tWo compression chambers 47A, 47B, are integrated 
on the Way and the integrated one introducing passage 
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communicates With the back pressure chamber 16. Thus, 
only one portion of the movable scroll member 45 (the base 
plate 65) is recessed to form the accommodating recess 65c, 
and the only one check valve 78 is required. Accordingly, 
cost for manufacturing the electric compressor is reduced. 

[0067] In the preferred embodiment, relatively high pres 
sure refrigerant gas is introduced from the volume-reducing 
compression chambers 47A, 47B to the back pressure cham 
ber 16. In alternative embodiments, the compression cham 
ber 47 near the center (the compression chamber 47 com 
pletes compression) or the discharge chamber 52 is de?ned 
as a relatively high pressure region, While the upstream 
portion of the introducing passage 76 communicates With 
the relatively high pressure region, so that the high pressure 
refrigerant gas, Which is higher in pressure than the refrig 
erant gas in the volume-reducing compression chambers 
47A, 47B, is introduced to the back pressure chamber 16. 

[0068] In the preferred embodiment, a scroll compressor is 
embodied as the electric compressor. The scroll compressor 
is not limited to the electric compressor. In alternative 
embodiments, a scroll compressor driven by an engine of a 
vehicle, a hybrid type scroll compressor having an electric 
motor and an engine as drive sources, may be employed. 

[0069] Therefore, the present examples and 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 modi?ed Within the scope of the appended 
claims. 

What is claimed is: 
1. A scroll compressor comprising: 

a housing including a ?xed Wall, the housing de?ning a 
relatively high pressure region and a relatively loW 
pressure region; 

a ?xed scroll member having a base plate and a spiral Wall 
extending from the base plate, the ?xed scroll member 
being ?xedly connected to the housing; 

a movable scroll member having a base plate and a spiral 
Wall extending from the base plate, the movable scroll 
member being engaged With the ?xed scroll member, 
Whereby a compression chamber is de?ned betWeen the 
?xed scroll member and the movable scroll member, 
the compression chamber progressively reducing in 
volume by orbiting the movable scroll member relative 
to the ?xed scroll member, thus compressing gas; 

a back pressure chamber de?ned in the housing on a back 
surface side of the base plate of the movable scroll 
member betWeen the movable scroll member and the 
?xed Wall; 

an introducing passage interconnecting the back pressure 
chamber and the relatively high pressure region; and 

a seal member provided on one of the movable scroll 
member and the ?xed Wall for sealing the back pressure 
chamber as being slidable on the other of the movable 
scroll member and the ?xed Wall, the seal member 
including a seal loWering portion for loWering sealing 
performance, the seal loWering portion interconnecting 
the back pressure chamber and the relatively loW 
pressure region. 
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2. The scroll compressor according to claim 1, wherein 
the seal member has an annular shape, the seal lowering 
portion being formed by partially splitting the seal member. 

3. The scroll compressor according to claim 1, Wherein 
the movable scroll member is accommodated in a scroll 
chamber, Which is de?ned by connecting the ?xed scroll 
member and the ?xed Wall at a joint, the scroll compressor 
further comprising: 

a shim interposed at the joint betWeen the ?xed scroll 
member and the ?xed Wall for adjusting a thrust 
clearance betWeen the movable scroll member and the 
?xed Wall. 

4. The scroll compressor according to claim 1, further 
comprising: 

a rotary shaft including a crankshaft for supporting the 
movable scroll member; 

a shaft support member ?xedly connected to the ?xed 
Wall on a side opposite to the movable scroll member 
in the housing, the shaft support member rotatably 
supporting the rotary shaft, a balancer chamber being 
de?ned betWeen the ?xed Wall and the shaft support 
member; and 

a balancer provided for the crankshaft, the balancer being 
accommodated in the balancer chamber. 

5. The scroll compressor according to claim 1, Wherein 
the back pressure chamber communicates With the relatively 
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loW pressure region through a passage other than the seal 
loWering portion, the scroll compressor further comprising: 

a differential pressure regulating valve arranged in the 
passage for opening the passage When pressure differ 
ential betWeen the back pressure chamber and the 
relatively loW pressure region is equal to or higher than 
a predetermined value. 

6. The scroll compressor according to claim 1, Wherein 
the relatively high pressure region includes tWo volume 
reducing compression chambers, Which respectively com 
municate With the back pressure chamber through the intro 
ducing passage. 

7. The scroll compressor according to claim 6, Wherein 
tWo volume-reducing compression chambers respectively 
communicate With the back pressure chamber through the 
respective independent introducing passages. 

8. The scroll compressor according to claim 1, Wherein 
the introducing passage is formed in the base plate of the 
movable scroll member. 

9. The scroll compressor according to claim 1, Wherein 
carbon dioxide is employed as refrigerant of the refrigera 
tion cycle. 

10. The scroll compressor according to claim 1, Wherein 
the compressor is driven by an electric motor. 


