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(54) Scroll compressor

(57) A scroll compressor has a suction chamber, a
stationary scroll and a movable scroll. The stationary
scroll has a circumferential wall and a stationary volute
portion. The movable scroll has a movable base plate
and a movable volute portion. A circumferential surface
of the movable base plate and an inner surface of the
circumferential wall form a sealing portion at sections

located close to each other with a narrow clearance. The
sealing portion moves along the inner surface of the cir-
cumferential wall as the movable scroll orbits. Lubricat-
ing oil in a bottom portion of a suction chamber is sup-
plied to a compression chamber defined by the volute
portions from the suction chamber. This effectively uti-
lizes lubricating oil retained in the bottom portion of the
suction chamber
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a scroll com-
pressor used, for example, in a vehicle air conditioner.
[0002] A typical scroll compressor has a stationary
scroll and a movable scroll. The stationary scroll is fixed
to a housing, and has a base plate and a volute portion.
The movable scroll has a base plate and a volute por-
tion. The volute portions intermesh. When the movable
scroll orbits, each of compression chambers defined be-
tween the volute portions is moved toward the center of
the volute portions, while the volume of the compression
chamber is progressively decreased. Accordingly, re-
frigerant gas is compressed.
[0003] Japanese Laid-Open Patent Publication No.
2002-295369 discloses an electric scroll compressor
that lubricates an orbiting mechanism that permits a
movable scroll to orbit relative to a stationary scroll. The
scroll compressor of the publication also improves the
sealing property of compression chambers against a
compression reaction force in a thrust direction applied
to the movable scroll. Specifically, the scroll compressor
has a back pressure chamber at the back side of the
base plate of the movable scroll. The back pressure
chamber surrounds the orbiting mechanism. Lubricating
oil the pressure of which corresponds to a discharge
pressure is retained in a bottom portion of a discharge
chamber. The lubricating oil is guided to the back pres-
sure chamber so that the movable scroll is urged toward
the stationary scroll. Accordingly, the sealing property
of the compression chambers is improved.
[0004] In the electric scroll compressor of the publica-
tion, lubricating oil that lubricates the orbiting mecha-
nism and increases the back pressure falls by the self
weight down to a motor accommodating chamber
through an oil bleed passage having a constriction. The
lubricating oil is then temporarily retained in a reservoir
formed in the bottom-of the motor accommodating
chamber. Thereafter, the lubricating oil is conveyed to a
bottom portion of a suction chamber located outward of
the volute portions through a conveying passage.
[0005] After conveyed to the suction chamber, the lu-
bricating oil is drawn into the compression chambers to-
gether with refrigerant gas along with suction of the re-
frigerant gas into the compression chambers caused by
orbiting motion of the movable scroll. The lubricating oil
then lubricates sliding surfaces. However, since the cir-
cumferential surface of the base plate of the movable
scroll is spaced from the inner surface of the housing
that defines the suction chamber, the base plate itself
does not function as a pump. Therefore, a certain
amount of lubricating oil is always retained in a bottom
portion of the suction chamber. The amount of the oil
increases as the speed of the compressor is decreased.
For example, providing the conveying passage at a bot-
tom portion of the reservoir does not sufficiently reduce

the amount of retained lubricating oil. In other words, the
configuration does not permit the lubricating oil to be ef-
fectively utilized.
[0006] When used in a vehicle air conditioner, the
above described electric scroll compressor has the fol-
lowing drawbacks. The reservoir for lubricating oil is
formed in the bottom of the motor accommodating
chamber. Therefore, when a significant amount of liquid
refrigerant returns to the compressor from a refrigera-
tion circuit, mixture of the lubricating oil and the liquid
refrigerant stays in the lubricating oil reservoir. The coils
of the motor and other components can be impregnated
with the mixture. In a typical electric scroll compressor,
polyol ester (POE) is used as lubricating oil, so that the
lubricating oil exerts a sufficient insulating performance
even if mixed with liquid-refrigerant. An electric com-
pressor using such lubricant oil has no drawbacks when
applied to an ordinary air conditioner. However, in vehi-
cle air conditioners, polyalkylene glycol (PAG) is pre-
dominantly used as lubricating oil for belt driven com-
pressors. When mixed with liquid refrigerant, PAG sig-
nificantly degrades the insulating property of the liquid
refrigerant. When performing maintenance of such a ve-
hicle air conditioner, PAG can be mixed with liquid re-
frigerant. If wire connections and stator coils are impreg-
nated with such mixture of the lowered insulating prop-
erty, leakage of electricity can occur.

SUMMARY OF THE INVENTION

[0007] Accordingly, it is a main objective of the
present invention to effectively utilize lubricating oil re-
tained in a bottom portion of a suction chamber.
[0008] Another objective of the present invention is,
in addition to the above objective, to prevent mixture of
liquids having a lowered insulating property from staying
in a motor accommodating chamber during operation of
an electric scroll compressor.
[0009] A further objective of the present invention is
to prevent a stator coil of an electric motor from being
impregnated with the mixed liquid, thereby preventing
leakage of electricity at the coil
[0010] To achieve the foregoing and other objectives
and in accordance with the purpose of the present in-
vention, a scroll compressor having a housing, a pres-
sure receiving area, a stationary scroll, a movable scroll,
and a suction chamber is provided. The housing has a
stationary wall. The pressure receiving area is in the
housing. The stationary scroll has a stationary base
plate, a stationary volute portion, and a circumferential
wall. The stationary base plate is fixed to the housing
and has a first face and a second face. The first and
second faces are oriented in the opposite directions
from each other. The stationary volute portion extends
from the first face of the stationary base plate and has
a sealing end face. The circumferential wall is located
around the stationary base plate. With respect to a di-
rection perpendicular to the first face, the circumferential
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wall extends further from the first face than the station-
ary volute portion. The stationary volute portion has an
extended portion that extends for a predetermined dis-
tance along an inner surface of the circumferential wall
from an outer end of the stationary volute portion. A sec-
tion of the sealing end face that corresponds to the ex-
tended portion functions as a pump chamber defining
face. The movable scroll has a movable base plate and
a movable volute portion. The stationary base plate has
a circumferential surface, a first face, and a second face.
The first and second faces are oriented in the opposite
directions from each other. The first face of the movable
base plate faces the sealing end face. The volute por-
tions are engaged with each other to form a gas com-
pression chamber in between. As the movable scroll or-
bits about an axis of the stationary scroll, the gas com-
pression chamber is moved from an outer portion to-
ward the center of the stationary volute portion. Accord-
ingly, the volume of the gas compression chamber is de-
creased to compress gas. A section of the first face of
the movable base plate that is close to the circumfer-
ence contacts the pump chamber defining face. The
second face of the movable base plate has a section
that either contacts the pressure receiving surface or is
located close to the pressure receiving surface with an
infinitesimal clearance. The suction chamber is located
radially outside of the volute portions. The circumferen-
tial surface of the movable base plate and an inner sur-
face of the circumferential wall form a sealing portion at
sections contacting each other or at sections located
close to each other with a narrow clearance. The sealing
portion moves along the inner surface of the circumfer-
ential wall as the movable scroll orbits. When the sealing
portion is located in a lower portion of the suction cham-
ber, a pump chamber for lubricating oil is defined by the
sealing portion, the pump chamber defining face, the
pressure receiving area, the inner surface of the circum-
ferential wall, and the circumferential surface of the
movable base plate.
[0011] Other aspects and advantages of the invention
will become apparent from the following description, tak-
en in conjunction with the accompanying drawings, il-
lustrating by way of example the principles of the inven-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The invention, together with objects and ad-
vantages thereof, may best be understood by reference
to the following description of the presently preferred
embodiments together with the accompanying drawings
in which:

Fig. 1 is a cross-sectional view illustrating an elec-
tric scroll compressor according to one embodiment
of the present invention;
Fig. 2 is a cross-sectional view illustrating a com-
pression mechanism provided in the compressor

shown in Fig. 1;
Fig. 3 is an enlarged cross-sectional view illustrat-
ing a section including a back pressure chamber
and an elastic body of the compressor shown in Fig.
1;
Fig. 4 is an exploded perspective view illustrating
the shaft supporting member, the elastic body, the
stationary scroll, and the cover provided in the com-
pressor shown in Fig. 1;
Fig. 5 is a diagram showing operation of the pump
chamber when the movable scroll in the compres-
sor shown in Fig. 1 orbits;
Fig. 6 is a diagram showing operation of the pump
chamber when the movable scroll orbits;
Fig. 7 is a diagram showing operation of the pump
chamber when the movable scroll orbits; and
Fig. 8 is a diagram showing operation of the pump
chamber when the movable scroll orbits.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0013] In the drawings, like numerals are used for like
elements throughout.
[0014] A first embodiment of the present invention will
now be described with reference to Figs. 1 to 8.
[0015] As shown in Fig. 1, an electric scroll compres-
sor used in a vehicle air conditioner has a compressor
housing 11. The compressor housing 11 is formed of a
first housing member 12 and a second housing member
13, which are aluminum alloy castings fastened to each
other with bolts. The first housing member 12 is shaped
like a cylinder having a bottom and includes a large di-
ameter portion 12a, a small diameter portion 12b, and
a bottom portion 12c. The small diameter portion 12b is
integrally formed with the large diameter portion 12a at
the left end of the large diameter portion 12a. The bot-
tom portion 12c is integrally formed with the small diam-
eter portion 12b at the left end of the small diameter por-
tion 12b. The second housing member 13 is shaped like
a cylinder having a bottom. A sealed space 14 is defined
in the housing 11. The sealed space 14 is encompassed
by the housing members 12, 13.
[0016] A cylindrical shaft supporting portion 12d ex-
tends from a center portion of the inner surface of the
bottom portion 12c, which is a part of the first housing
member 12. A shaft supporting member 15 is fitted and
fixed to an open end of the large diameter portion 12a
of the first housing member 12. The shaft supporting
member 15 functions as a stationary wall and has a
through hole 15a in the center. A rotary shaft 16 is ac-
commodated in the first housing member 12. The left
end of the rotary shaft 16 is rotatably supported by the
shaft supporting portion 12d with a bearing 17 in be-
tween. The left end of the rotary shaft 16 is rotatably
supported by the through hole 15a of the shaft support-
ing member 15 with the bearing 18 in between. A sealing
member 19 is located between the shaft supporting
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member 15 and the rotary shaft 16 to seal the rotary
shaft 16. Accordingly, a motor accommodating chamber
20 is defined in a left portion of the sealed space 14 as
viewed in Fig 1. The shaft supporting member 15 is also
a partition wall of the motor accommodating chamber
20.
[0017] In the motor accommodating chamber 20, a
stator 21 having a coil 21a is located on the inner surface
of the small diameter portion 12b of the first housing
member 12. In the motor accommodating chamber 20,
a rotor 22 is fixed to the rotary shaft 16. The rotor 22 is
located radially inward of the stator 21. The small diam-
eter portion 12b, the shaft supporting member 15, the
rotary shaft 16, the stator 21, and the rotor 22 form an
electric motor 23. When electricity is supplied to the coil
21a of the stator 21, the rotary shaft 16 and the rotor 22
rotate integrally.
[0018] In the first housing member 12, a stationary
scroll 24 is located at the open end of the large diameter
portion 12a. The stationary scroll 24 includes a disk-
shaped stationary base plate 24a, a circumferential wall
24b, and a volute portion 24c. The circumferential wall
24b is integrally formed with and arranged lateral to the
stationary base plate 24a. The volute portion 24c is also
integrally formed with the stationary base plate 24a. The
volute portion 24c is extended from a front side (left side
as viewed in Fig. 1) of the stationary base plate 24a and
inside the circumferential wall 24b (see Fig. 2). A flange
portion 15b is integrally formed with the outer circumfer-
ential portion of the shaft supporting member 15. The
stationary scroll 24 contacts the flange portion 15b at
the distal end face of the circumferential wall 24b (see
Fig. 3). Therefore, in the sealed space 14, the stationary
base plate 24a and the circumferential wall 24b of the
stationary scroll 24, the shaft supporting member 15,
and the sealing member 19 sealing the rotary shaft 16
define a scroll accommodating chamber 25 between the
shaft sealing member 15 and the stationary scroll 24.
[0019] An eccentric shaft 26 is located at the distal
end face of the rotary shaft 16. The eccentric shaft 26
is displaced from an axis L of the rotary shaft 16 and is
located in the scroll accommodating chamber 25. A
bushing 27 is fitted and fixed to the eccentric shaft 26.
A movable scroll 28 is rotatably supported by the bush-
ing 27 with a bearing 29 in between. The movable scroll
28 is accommodated in the scroll accommodating
chamber 25. The movable scroll 28 includes a disk-
shaped movable base plate 28a and a movable volute
portion 28b integrally formed with a first face, or the front
end face (right end face as viewed in Fig. 1), of the mov-
able base plate 28a. An annular projection 28c, which
is annular when viewed along a thrust direction, is inte-
grally formed with the movable base plate 28a on the
peripheral portion. The annular projection 28c faces the
flange portion 15b (see Fig. 3). The surface of the mov-
able scroll 28 is plated with nickel phosphorus (Ni-P).
The stationary volute portion 24c has a sealing end face
24h, which faces a front surface 28e of the movable

base plate 28a (see Figs 1, 3, and 4).
[0020] The stationary scroll 24 and the movable scroll
28 intermesh at the volute portions 24c, 28b in the scroll
accommodating chamber 25. The distal end face of
each of the volute portions 24c, 28b contacts respec-
tively the base plate 28a, 24a of the other scroll 28, 24.
Therefore, the base plate 24a and the stationary volute
portion 24c of the stationary scroll 24 and the base plate
28a and the movable volute portion 28b of the movable
scroll 28 define a compression chamber 30 in the scroll
accommodating chamber 25.
[0021] Anti-rotation mechanism 31 is provided be-
tween the movable base plate 28a of the movable scroll
28 and the shaft supporting member 15, which faces the
movable base plate 28a. The anti-rotation mechanism
31 includes circular holes 28d formed in the peripheral
portion of a second face, or the back, of the movable
base plate 28a of the movable scroll 28 and pins 32 (only
one is shown in the drawing) projecting from the flange
portion 15b of the shaft supporting member 15. The pins
32 are loosely fitted in the circular holes 28d.
[0022] In the scroll accommodating chamber 25, a
suction chamber 33 is defined between the circumfer-
ential wall 24b of the stationary scroll 24 and the outer-
most portion of the movable volute portion 28b of the
movable scroll 28. In an upper portion of the circumfer-
ential wall 24b of the stationary scroll 24, symmetric two
recesses 24d are formed as shown in Fig. 4. In an inner
upper surface of the large diameter portion 12a of the
first housing member 12, symmetric two recesses 12e
are formed to correspond to the recesses 24d. A space
between the inner surfaces of the recesses 12e and the
outer surface of the flange portion 15b of the shaft sup-
porting member 15, and the recesses 24d of the circum-
ferential wall 24b define a fluid passage, which is a suc-
tion passage 34 in this embodiment. The suction pas-
sage 34 connects an upper portion of the motor accom-
modating chamber 20 with the suction chamber 33.
[0023] In a left outer portion of the small diameter por-
tion 12b of the first housing member 12 as viewed in Fig.
1, a suction port 12f is formed to permit the motor ac-
commodating chamber 20 to communicate with the out-
side. An external pipe is connected to the suction port
12f. The external pipe is connected to an evaporator of
an external refrigerant circuit (not shown). Therefore,
low pressure refrigerant gas is drawn into the suction
chamber 33 from the external refrigerant circuit through
the suction port 12f, the motor accommodating chamber
20, which functions as a suction passage, and the suc-
tion passage 34. Although not illustrated, grooves ex-
tending in a thrust direction are formed on the outer cir-
cumferential surface of the stator 21. The grooves func-
tion as passages for refrigerant gas.
[0024] A discharge chamber 35 is defined between
the second housing member 13 and the stationary scroll
24. A discharge hole 24e is formed in a center portion
of the base plate 24a of the stationary scroll 24. The
discharge hole 24e connects the compression chamber
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30 with the discharge chamber 35 when the compres-
sion chamber 30 is at the center of the scrolls 24, 28. In
the discharge chamber 35, a discharge valve 37, which
is a reed valve, is provided on the stationary scroll 24 to
open and close the discharge hole 24e. The opening
degree of the discharge valve 37 is limited by a retainer
38 fixed to the stationary scroll 24. A discharge port 13a
is formed in the second housing member 13. The dis-
charge port 13a communicates with the discharge
chamber 35. An external pipe ,is connected to the dis-
charge port 13a. The external pipe is connected to a
condenser of the external-refrigerant circuit (not
shown). An oil separator 36 is attached to the discharge
port 13a to separate lubricating oil from high pressure
refrigerant gas. Therefore, high pressure refrigerant gas
in the discharge chamber 35 is discharged to the exter-
nal refrigerant circuit through the discharge port 13a af-
ter the oil separator separates lubricating oil from the
refrigerant gas. A first reservoir chamber 39 is formed
in a bottom portion of the discharge chamber 35 to retain
lubricating oil that has been separated from refrigerant
by the oil separator 36.
[0025] When the rotary shaft 16 is rotated by the elec-
tric motor 23, the movable scroll 28 is caused to orbit
about the axis (the axis L of the rotary shaft 16) by the
eccentric shaft 26. The movable scroll 28 is prevented
from rotating by the anti-rotation mechanism 31, but is
only permitted to orbit. The orbiting motion of the mov-
able scroll 28 moves the compression chamber 30 from
an outer portion of the volute portions 24c, 28b of the
scrolls 24, 28 toward the center of the scrolls 24, 28 as
decreasing the volume of the compression chamber 30.
Accordingly, low pressure refrigerant that has been
drawn into the compression chamber 30 from the suc-
tion chamber 33 is compressed. The compressed high
pressure refrigerant gas is discharged to the discharge
chamber 35 through the discharge port 24e through the
discharge valve 37.
[0026] As shown in Figs. 1 and 3, a back pressure
chamber 41 is defined in the scroll accommodating
chamber 25 at the back of the base plate 28a of the mov-
able scroll 28. The back pressure chamber 41 and the
first reservoir chamber 39 of the discharge chamber 35,
or a discharge pressure zone, are connected with each
other by a pressurized oil supply passage 42. The pres-
surized oil supply passage 42 has a constriction 42a.
High pressure lubricating oil in the first reservoir cham-
ber 39 at a lower portion of the discharge chamber 35
contains a small amount of refrigerant gas. The high
pressure lubricating oil is supplied to the back pressure
chamber 41 and urges the movable scroll 28 toward the
stationary scroll 24.
[0027] An oil bleed passage 43 is formed in the shaft
supporting member 15 to connect the back pressure
chamber 41 with the motor accommodating chamber 20
(suction pressure zone). An adjuster valve 44 is located
in the oil bleed passage 43 of the shaft supporting mem-
ber 15. The adjuster valve 44 adjusts the opening de-

gree of the oil bleed passage 43 according to the differ-
ence between the pressure in the back pressure cham-
ber 41 and the pressure in the motor accommodating
chamber 20. The adjuster valve 44 includes a ball valve
45 and a coil spring 46, and operates to maintain the
pressure difference between the back pressure cham-
ber 41 and the motor accommodating chamber 20 to a
constant value. Therefore, when the electric.scroll com-
pressor operates normally, the adjuster valve 44 main-
tains the pressure in the back pressure chamber 41, or
an urging force of the movable scroll 28 based on the
pressure in the back pressure chamber 41, to a constant
value.
[0028] As shown in Figs. 1, 3 and 4, in the scroll ac-
commodating chamber 25, an annular elastic body 51
is located between the flange portion 15b of the shaft
supporting member 15 and the circumferential wall 24b
of the stationary scroll 24. The elastic body 51 is made,
for example, of metal such as carbon steel. A peripheral
portion of the elastic body 51 is held between the flange
portion 15b of the shaft supporting member 15 and the
circumferential wall 24b of the stationary scroll 24, so
that the elastic body 51 is fixed in the scroll accommo-
dating chamber 25.
[0029] As shown in Fig. 4, an arcuate elongated hole
51a is formed in a peripheral portion of the elastic body
51. The elongated hole 51a and a space encompassed
by a contact surface 15c of the flange portion 15b of the
shaft supporting member 15 and a distal end face of the
circumferential wall 24b of the stationary scroll 24 form
a section (constriction 42a) of the pressurized oil supply
passage 42 connecting the first reservoir chamber 39
with the back pressure chamber 41. The lower end of
the elongated hole 51a is connected with the first reser-
voir chamber 39 by an oil passage 24f formed in the cir-
cumferential wall 24b of the stationary scroll 24. The up-
per end of the elongated hole 51a is connected with the
back pressure chamber 41 by a wide annular groove
15d and a linear groove 15e, which are formed in the
contact surface 15c of the shaft supporting member 15.
The oil passage 24f, the elongated hole 51a, and the
grooves 15d, 15e form the pressurized oil supply pas-
sage 42.
[0030] As shown in Fig. 3, the elastic body 51 is in-
stalled while being elastically deformed by the annular
projection 28c of the movable scroll 28. The elasticity of
the elastic body 51 maintains the sealing property be-
tween the elastic body 51 and the contact surface of the
annular projection 28c, and urges the movable scroll 28
toward the stationary scroll 24.
[0031] As shown in Fig. 1, a second reservoir cham-
ber 53 is formed by bulging downward a lower portion
of the large diameter portion 12a of the first housing
member 12. The second reservoir chamber 53 retains
a great amount of lubricating oil conducted from the
back pressure chamber 41 through the oil bleed pas-
sage 43.
[0032] An oil return passage 54 is formed in the flange
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portion 15b of the shaft supporting member 15 and a
lower portion of the elastic body 51. The oil return pas-
sage 54 guides lubricating oil retained in the second res-
ervoir chamber 53 to the suction chamber 33. The oil
return passage 54 includes a through hole 15f formed
in the flange portion 15b, a hole 51b formed in a portion
of the elastic body 51 that corresponds to the through
hole 15f, a recess 24g formed in a portion of the distal
end face of the circumferential wall 24b that corre-
sponds to the hole 51b. Lubricating oil retained in the
second reservoir chamber 53 is drawn to a bottom por-
tion of the suction chamber 33 through the oil return pas-
sage 54 by orbiting motion of the movable scroll 28. The
lubricating oil is then drawn into the compression cham-
ber 30 with refrigerant gas to lubricate sliding surfaces
of the compression mechanism. Pin holes 51c are
formed in an inner portion of the elastic body 51. The
pins 32 of the anti-rotation mechanism 31 are inserted
in the pin holes 51c.
[0033] The characteristic configuration of the present
invention will now be explained with reference to Figs.
2 to 4.
[0034] As shown in Fig. 4, the circumferential wall 24b
of the stationary scroll 24 projects further than the seal-
ing end face 24h of the stationary volute portion 24c in
the axial direction. The stationary volute portion 24c has
an extended portion that extends for a predetermined
distance from the outer end E along the inner surface of
the circumferential wall 24b. A section of the sealing end
face 24h that corresponds to the extended portion func-
tions as a pump chamber defining face 24j. The pump
chamber defining face 24j has a predetermined width
with respect to the radial direction. As shown in Fig. 3,
a section of the front surface 28e of the movable base
plate 28a that is close to the periphery contacts the
pump chamber defining face 24j. The annular projection
28c formed on the back of the movable base plate 28a
always contacts a pressure receiving area 51d of the
elastic body 51, thereby sealing the boundary between
the elastic body 51 and the movable base plate 28a.
[0035] As shown in Fig. 2, the movable base plate 28a
is arranged such that a narrow clearance corresponding
to a sealing portion S exists between a part of a circum-
ferential surface 28f of the movable base plate 28a and
the inner surface 24i of the circumferential wall 24b. In
a state where the sealing portion S is at a lower portion
of the suction chamber 33 formed in an outer portion of
the volute portions 24c, 28b, the sealing portion S, the
pump chamber defining face 24j, the pressure receiving
area 51d, the inner surface 24i of the circumferential wall
24b, and the circumferential surface 28f of the movable
base plate 28a define a pump chamber 55. In Fig. 2, the
pump chamber 55 is represented by a number of dots.
[0036] Operation of pumping up lubricating oil by the
pump chamber 55 will now be described with reference
to Figs. 5 to 8. The pump chamber 55 pumps up as the
movable scroll 28 orbits.
[0037] Fig. 5 illustrates a state in which the movable

scroll 28 is at the lowermost position, the sealing portion
S is at the lowermost position, and lubricating oil in a
bottom portion of the suction chamber 33 is drawn into
the pump chamber 55.
When the movable scroll 28 orbits clockwise from this
state, the sealing portion S is moved clockwise along
the inner surface 24i. Therefore, the pump chamber 55
is moved upward as shown in Fig. 6 while decreasing
its volume. Accordingly, lubricating oil in the pump
chamber 55 is supplied to an upper portion of the suction
chamber 33. The lubricating oil is then drawn into the
compression chamber 30 together with refrigerant gas,
and lubricates the sliding surfaces of the compression
mechanism.
[0038] When the movable scroll 28 is in the upper-
most position as shown in Fig. 7, the sealing portion S
is separated from the pump chamber defining face 24j.
As a result, the pump chamber 55 disappears. When
the movable scroll 28 orbits by ninety degrees from the
state of Fig. 7, the sealing portion S is moved to the right-
most position as shown in Fig. 8. In this state, the sealing
portion S has not reached a position corresponding to
an outer end E of the pump chamber defining face 24j.
Therefore, the pump chamber 55 has not appeared.
During the pumping up motion illustrated in Figs. 5 to 8,
lubricating oil in the second reservoir chamber 53 is
drawn to the suction chamber 33 through the oil return
passage 54. The lubricating oil is then is drawn into the
pump chamber 55, which appears after the sealing por-
tion S passes the outer end E of the pump chamber de-
fining face 24j, and moved upward. Thereafter, the lu-
bricating oil is drawn into the compression chamber 30
together with refrigerant gas.
[0039] The above embodiment provides the following
advantages.

(1) Lubricating oil is retained in the bottom portion
of the suction chamber 33 by orbiting motion of the
movable scroll 28, and is then drawn into the pump
chamber 55. Subsequently, the lubricating oil is
moved upward as the sealing portion S moves, and
supplied to the compression chamber 30 to lubri-
cate the compression mechanism. Therefore, lubri-
cating oil is prevented from being retained in the
bottom portion of the suction chamber 33, and is
effectively utilized.

(2) Since no components dedicated for forming the
pump chamber 55 are required, the manufacturing
cost of the pump chamber 55 is reduced.

(3) Lubricating oil is supplied to the second reservoir
chamber 53 from the back pressure chamber 41
through the oil bleed passage 43 and the adjuster
valve 44. The lubricating oil is then retained in the
second reservoir chamber 53. Lubricating oil in the
second reservoir chamber 53 is drawn into the suc-
tion chamber 33 by the pumping action of the pump

9 10



EP 1 464 840 A1

7

5

10

15

20

25

30

35

40

45

50

55

chamber 55 through the oil return passage 54.
Therefore, lubricating oil is reliably drawn into the
suction chamber 33 from the second reservoir
chamber 53. This reliably lubricates the sliding sur-
faces of the compression mechanism.

(4) The second reservoir chamber 53 is formed in
a lower portion of the large diameter portion 12a of
the first housing member 12. The second reservoir
chamber 53 bulges downward relative to the coil
21a of the stator 21. In the interior of the motor ac-
commodating chamber 20, temporary stopping of
the compressor or temporary clogging of the oil re-
turn passage 54 can cause lubricating oil contained
in refrigerant gas to be retained in the bottom por-
tion of the motor accommodating chamber 20. Even
if this is the case, the coil 21a of the stator 21 is not
impregnated with liquid that is formed by mixing liq-
uid refrigerant and two or more kinds of lubricating
oil and has a lowered insulating property. Therefore,
leakage of electricity at the coil 21a is prevented.

(5) The pumping chamber 55 is capable of drawing
lubricating oil in the second reservoir chamber 53
through pumping action. Therefore, even if the sec-
ond reservoir chamber 53 is shallow, excessive
amount of lubricating oil is prevented from being re-
tained in the second reservoir chamber 53. There-
fore, liquid that is formed by mixing liquid refrigerant
and two or more kinds of lubricating oil and has a
lowered insulating property is not generated in a
great quantity. Thus, leakage of electricity at the coil
21a is prevented.

(6) The movable scroll 28 is urged toward the sta-
tionary scroll 24 by high pressure refrigerant gas
supplied to the back pressure chamber 41. That is,
the movable scroll 28 is urged toward the stationary
scroll 24 not only by the urging force generated by
elastic deformation of the elastic body 51, but also,
by the urging force generated by the pressure of the
back pressure chamber 41. These urging forces re-
liably act against the compression reaction force in
the thrust direction acting on the movable scroll 28
during a normal operation of the electric compres-
sor. Thus, the illustrated embodiment, in which seal-
ing members (for example, chip seals) are not pro-
vided on the end faces of the volute portions 24c,
28b, the compression chamber 30 is reliably
sealed.

[0040] The invention may be embodied in the follow-
ing forms.
[0041] The suction port 12f and the recesses 12e of
the first housing member 12 may be omitted so that the
motor accommodating chamber 20 does not function as
a part of the suction gas passage, and the suction port
12f may be formed in the bottom of the large diameter

portion 12a. In this case, the oil return passage 54 func-
tions as a fluid passage that connects the bottom portion
of the motor accommodating chamber with the suction
chamber 33 of the compression mechanism.
[0042] In this modified embodiment, liquid refrigerant
does not return to the motor accommodating chamber
from the refrigeration circuit. Therefore, no mixture of
liquid refrigerant and two or more kinds of lubricating oil
is generated in the motor accommodating chamber 20.
Leakage of electricity at the wire joints and the coil of
the electric motor is thus prevented.
[0043] The adjuster valve 44 in the oil bleed passage
43 may be replaced by a constriction having a smaller
cross-sectional area than the constriction 42a.
[0044] The back of the movable base plate 28a may
contact the pressure receiving surface of a fixed wall in
the housing, and a part of the circumferential surface of
the movable base plate 28a may contact the inner sur-
face of the circumferential wall 24b for forming the seal-
ing member.
[0045] The suction passage 34, which connects the
motor accommodating chamber 20 with the suction
chamber 33, may be formed in a lower portions of the
large diameter portion 12a and the circumferential wall
24b. Alternatively, the suction passage 34 may be
formed in an upper end portions or a lower end portions
of the large diameter portion 12a and the circumferential
wall 24b.
[0046] In the illustrated embodiment, the rotation axis
L of the electric motor 23 is arranged horizontally. How-
ever, as long as the rotation axis L is substantially hor-
izontal, the axis L may be inclined upward or downward,
for example, by 10° relative to a horizontal line.
[0047] In the illustrated embodiment, the present in-
vention is applied to an electric scroll compressor. How-
ever, the present invention may be applied to a non-
electric scroll compressor driven by a vehicle engine.
Alternatively, the present invention may be applied to a
hybrid compressor, which uses an electric motor and an
engine as drive sources
[0048] Therefore, the present examples and embod-
iments are to be considered as illustrative and not re-
strictive and the invention is not to be limited to the de-
tails given herein, but may be modified within the scope
and equivalence of the appended claims.
[0049] A scroll compressor has a suction chamber, a
stationary scroll and a movable scroll. The stationary
scroll has a circumferential wall and a stationary volute
portion. The movable scroll has a movable base plate
and a movable volute portion. A circumferential surface
of the movable base plate and an inner surface of the
circumferential wall form a sealing portion at sections
located close to each other with a narrow clearance. The
sealing portion moves along the inner surface of the cir-
cumferential wall as the movable scroll orbits. Lubricat-
ing oil in a bottom portion of a suction chamber is sup-
plied to a compression chamber defined by the volute
portions from the suction chamber. This effectively uti-
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lizes lubricating oil retained in the bottom portion of the
suction chamber

Claims

1. A scroll compressor, being characterized by:

a housing having a stationary wall:

a pressure receiving area being in the
housing;
a stationary scroll, wherein the stationary
scroll has a stationary base plate, a station-
ary volute portion, and a circumferential
wall, wherein the stationary base plate is
fixed to the housing and has a first face and
a second face, the first and second faces
being oriented in the opposite directions
from each other, wherein the stationary vo-
lute portion extends from the first face of
the stationary base plate and has a sealing
end face, wherein the circumferential wall
is located about the stationary base plate,
wherein, with respect to a direction perpen-
dicular to the first face, the circumferential
wall extends further from the first face than
the stationary volute portion, wherein the
stationary volute portion has an extended
portion that extends for a predetermined
distance along an inner surface of the cir-
cumferential wall from an outer end of the
stationary volute portion, and wherein a
section of the sealing end face that corre-
sponds to the extended portion functions
as a pump chamber defining face;
a movable scroll, wherein the movable
scroll has a movable base plate and a mov-
able volute portion, wherein the stationary
base plate has a circumferential surface, a
first face, and a second face, the first and
second faces being oriented in the oppo-
site directions from each other, wherein the
first face of the movable base plate faces
the sealing end face, wherein the volute
portions are engaged with each other to
form a gas compression chamber in be-
tween, wherein, as the movable scroll or-
bits about an axis of the stationary scroll,
the gas compression chamber is moved
from an outer portion toward the center of
the stationary volute portion, whereby the
volume of the gas compression chamber is
decreased to compress gas, wherein a
section of the first face of the movable base
plate that is close to the circumfer-
ence'contacts the pump chamber defining
face, and wherein the second face of the

movable base plate has a section that ei-
ther contacts the pressure receiving sur-
face or is located close to the pressure re-
ceiving surface with an infinitesimal clear-
ance; and
a suction chamber located radially outside
of the volute portions,

wherein the circumferential surface of the
movable base plate and an inner surface of the cir-
cumferential wall form a sealing portion at sections
contacting each other or at sections located close
to each other with a narrow clearance, wherein the
sealing portion moves along the inner surface of the
circumferential wall as the movable scroll orbits,
wherein, when the sealing portion is located in a
lower portion of the suction chamber, a pump cham-
ber for lubricating oil is defined by the sealing por-
tion, the pump chamber defining face, the pressure
receiving area, the inner surface of the circumfer-
ential wall, and the circumferential surface of the
movable base plate.

2. The compressor according to claim 1, further being
characterized by an electric motor for causing the
movable scroll to orbit, wherein the electric motor
has an axis of rotation, wherein the housing defines
a motor accommodating chamber that accommo-
dates the electric motor such that the rotation axis
of the motor is substantially horizontal, wherein the
motor accommodating chamber is configured either
such that the pressure in the motor accommodation
chamber is substantially equal to the pressure in the
suction chamber or such that the motor accommo-
dating chamber forms part of a suction passage that
guides gas from the outside to the suction chamber,
and wherein a bottom portion of the motor accom-
modating chamber is connected to a lower portion
of the suction chamber through an oil return pas-
sage.

3. The compressor according to claim 2, character-
ized in that lubricating oil in the bottom portion of
the motor accommodating chamber is drawn into
the suction chamber by pumping action of the pump
chamber through the oil return passage.

4. The compressor according to claim 2, further being
characterized by a discharge chamber, the pres-
sure of which is a discharge pressure, wherein a
first reservoir chamber is located in the discharge
chamber to store lubricating oil, wherein a back
pressure chamber is defined between the second
face of the movable base plate and the stationary
wall, wherein the back pressure chamber is con-
nected to the first reservoir chamber through a fluid
passage having a constriction, and wherein the
back pressure chamber is connected to the motor
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accommodating chamber through an oil bleed pas-
sage having a constriction or an adjuster valve.

5. The compressor according to claim 4, character-
ized in that a second reservoir chamber is formed
at a bottom portion of the motor accommodation
chamber, the second reservoir chamber bulging
downward.

6. The compressor according to claim 5, character-
ized in that lubricating oil in the second reservoir
chamber is drawn into the suction chamber by
pumping action of the pump chamber through the
oil return passage.

7. The compressor according to claim 4, character-
ized in that an elastic body is located between the
second face of the movable base plate and the sta-
tionary wall, and has the pressure receiving area,
the elastic body urging the movable scroll toward
the stationary scroll, and wherein the elastic body
seals the back pressure chamber and the suction
chamber from each other.

8. The compressor according to claim 7, character-
ized in that a second reservoir chamber is formed
at a bottom portion of the motor accommodation
chamber, the second reservoir chamber bulging
downward, wherein lubricating oil in the second res-
ervoir chamber is drawn into the suction chamber
by pumping action of the pump chamber through
the oil return passage, and wherein the elastic body
is a doughnut-shaped plate and includes a part of
the oil return passage.

9. The compressor according to claim 7, character-
ized in that an annular projection extends from the
second face of the movable base plate, and wherein
the annular projection is pressed against the elastic
body, thereby sealing the back pressure chamber.

10. The compressor according to any one of claims 1
to 9, characterized in that the surface of the mov-
able scroll is plated with nickel phosphorus.

11. The compressor according to any one of claims 1
to 10, characterized in that the suction chamber
is defined between the inner surface of the circum-
ferential wall and the circumferential surface of the
movable base plate.

12. The compressor according to any one of claims 1
to 11, wherein the compressor is arranged such that
the axes of the scrolls are substantially horizontal,
and wherein the outer end of the stationary volute
portion is located in the vicinity of the lowest portion
of the inner surface of the circumferential wall.
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