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(54) MOTOR-OPERATED COMPRESSOR

(57) Provided is a motor-operated compressor in-
cluding a casing having an inner space composed of a
suction space and a discharge space, a first scroll pro-
vided in the inner space of the casing, a second scroll
configured to orbit in engagement with the first scroll to
form a pair of two compression chambers between the
first scroll and the second scroll, a rotary shaft coupled
to the second scroll and configured to transfer a rotational
force of a driving motor to the second scroll, and an in-
termediate pressure space formed on one side of the
second scroll to communicate with the discharge space,
configured to accommodate oil flowing in from the dis-
charge space to form back pressure supporting the sec-
ond scroll toward the first scroll, and opened toward the
suction space so that a portion of the accommodated oil
flows out into the suction space.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a motor-oper-
ated compressor.

2. Background of the Invention

[0002] Among various compression methods, a scroll
compression method suitable for high compression ratio
operation is mainly applied to motor-operated compres-
sors. In a scroll-type motor-operated compressor, a mo-
tor part having a rotary motor is installed inside a sealed
casing, and a compression part composed of a stationary
scroll and an orbiting scroll is installed on one side of the
motor part. The motor part and the compression part are
connected to each other by a rotary shaft to transfer the
rotational force of the motor part to the compression part.
The rotational force transferred to the compression part
enables the orbiting scroll to orbit relative to the stationary
scroll so that a pair of two compression chambers each
composed of a suction chamber, an intermediate pres-
sure chamber, and a discharge chamber are formed and
also refrigerant is suctioned into both of the compression
chambers and then compressed and discharged at the
same time.
[0003] A scroll-type compression applied to an auto-
mobile air conditioning system (hereinafter abbreviated
as a motor-operated compressor) is mainly installed in a
horizontally long shape because of the structure of an
automobile engine room. The motor part and the com-
pression part are arranged in a horizontal direction and
connected to the rotary shaft. Thus, a main frame and a
subframe for supporting the rotary shaft are horizontally
provided on both sides of the motor part, and a main
bearing is provided on the main frame to support a central
portion of the rotary shaft. A sub-bearing is provided in
the subframe to support one end of the rotary shaft.
[0004] An example of conventional motor-operated
compressors is disclosed in U.S. Patent Publication No.
2014/0134032A1 (May 14, 2004). In the motor-operated
compressor, a back pressure space is formed between
the main frame and the orbiting scroll to support the or-
biting scroll toward the stationary scroll by the pressure
in the back pressure space.
[0005] However, the conventional motor-operated
compressor as described above has a problem in that
the number of components is increased because a seal-
ing member is provided to seal the back pressure space.
Furthermore, the number of components may be further
increased because a conventional sealing member
should be fastened to the main frame.
[0006] Also, in the conventional motor-operated com-
pressor, as the back pressure space is sealed such that
the pressure in the back pressure space is stagnated, oil

cannot be smoothly supplied to the back pressure space,
resulting in oil shortage. Thus, there is a problem in that
a frictional loss occurs in the sealing member or bearing
located inside the back pressure space.

SUMMARY OF THE INVENTION

[0007] Therefore, an aspect of the detailed description
is to provide a motor-operated compressor capable of
suppressing an increase in manufacturing cost due to
the use of a sealing member by allowing a back pressure
space to be formed even after the sealing member is
removed.
[0008] Also, the present invention provides a motor-
operated compressor capable of forming a back pressure
space in an open shape to eliminate the use of a sealing
member.
[0009] Also, the present invention provides a motor-
operated compressor capable of smoothly supplying oil
to a bearing surface by enabling a back pressure space
having a relatively high pressure to communicate with an
inner space of a casing having a relatively low pressure
to maintain the internal pressure in the back pressure
space while preventing stagnation of the internal pres-
sure.
[0010] To achieve these and other advantages and in
accordance with the purpose of this specification, as em-
bodied and broadly described herein, there is provided
a motor-operated compressor in which a plurality of
scrolls is provided inside a casing and supported by a
frame, any one of the plurality of scrolls is fastened to
the frame, and the frame and the stationary fastened to
the frame are axially spaced apart at a certain interval to
radially support a rotary shaft for transferring a rotational
force of a driving motor.
[0011] Here, a shaft hole passing through the rotary
shaft may be formed in the frame, a bearing for radially
supporting the rotary shaft may be provided in the shaft
hole, and the back pressure space and the inner space
of the casing may communicate through a gap between
an inner peripheral surface of the bearing and an outer
peripheral surface of the rotary shaft.
[0012] In order to achieve the objectives of the present
invention, there is also provided a motor-operated com-
pressor including a casing having an inner space com-
posed of a suction space and a discharge space, a first
scroll provided in the inner space of the casing, a second
scroll configured to orbit in engagement with the first
scroll to form a pair of two compression chambers be-
tween the first scroll and the second scroll, a rotary shaft
coupled to the second scroll and configured to transfer
a rotational force of a driving motor to the second scroll,
and an intermediate pressure space formed on one side
of the second scroll to communicate with the discharge
space, configured to accommodate oil flowing in from the
discharge space to form back pressure supporting the
second scroll toward the first scroll, and opened toward
the suction space so that a portion of the accommodated
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oil flows out into the suction space.
[0013] Here, a frame forming the intermediate pres-
sure space along with the second scroll may be further
provided on one surface of the second scroll, a shaft hole
passing through the rotary shaft may be formed in the
frame, a first bearing for radially supporting a first bearing
part of the rotary shaft may be provided inside the shaft
hole, and a first radial bearing surface may be formed
between an inner peripheral surface of the first bearing
and an outer peripheral surface of the first bearing part,
and both ends of the first radial bearing surface may com-
municate with the intermediate pressure space and the
suction space, respectively.
[0014] Also, an oil flow path may be longitudinally
formed on the rotary shaft, the oil flow path may have
one end communicating with the discharge space, and
at least one oil supply hole may be formed through a
center of the oil flow path toward an outer peripheral sur-
face of the rotary shaft, and also the oil supply hole may
be placed outside an axial range of the first bearing part.
[0015] Also, the oil flow path may have another end
placed outside the axial range of the first bearing.
[0016] Also, an oil flow path may be longitudinally
formed on the rotary shaft, the oil flow path may have
one end communicating with the discharge space, and
a plurality of oil supply holes may be formed to pass
through a center of the oil flow path toward an outer pe-
ripheral surface of the rotary shaft, and at least one of
the plurality of oil supply holes may be placed within an
axial range of the first bearing part.
[0017] Also, the oil supply hole placed within the axial
range of the first bearing part may have a smaller inner
diameter than those of oil supply holes placed outside
the axial range of the first bearing part.
[0018] Also, the oil supply hole placed within the axial
range of the first bearing part may be eccentrically placed
toward the discharge space with respect to an axial cent-
er of the first bearing part.
[0019] Here, at least one bearing surface may be
formed on an outer peripheral surface of the rotary shaft,
and an oil flow path and an oil supply hole for guiding the
oil of the discharge space to the bearing surface may be
formed on the rotary shaft, and the intermediate pressure
space may communicate with the discharge space
through the oil flow path and the oil supply hole.
[0020] Also, an intermediate pressure hole communi-
cating between the intermediate pressure space and the
compression chambers may be formed in the second
scroll.
[0021] Here, a space part forming the intermediate
pressure space may be formed in the frame, a shaft hole
through which the rotary shaft is to pass may be formed
at a center of the space part, and a bearing for radially
supporting the rotary shaft may be provided in the shaft
hole, and the intermediate pressure space may commu-
nicate with the suction space through a gap between an
outer peripheral surface of the rotary shaft and an inner
peripheral surface of the bearing provided in the shaft

hole.
[0022] In order to achieve the objectives of the present
invention, there is also provided a motor-operated com-
pressor including a casing having an inner space com-
posed of a suction space and a discharge space; a first
scroll provided in the inner space of the casing; a second
scroll configured to orbit in engagement with the first
scroll to form a pair of two compression chambers be-
tween the first scroll and the second scroll; a frame placed
opposite to the first scroll with the second scroll being
interposed therebetween; and a rotary shaft having a first
bearing part radially supported by the frame, a second
bearing part radially supported by the first scroll through
the second scroll, and an eccentric part placed between
the first bearing part and the second bearing part and
eccentrically coupled to the second scroll, wherein an oil
flow path having one end communicating with the dis-
charge space is formed on the rotary shaft, at least one
oil supply hole for guiding oil of the discharge space to
the first bearing part, the second bearing part, and the
eccentric part is formed to pass through a center of the
oil flow path toward an outer peripheral surface of the
rotary shaft, and the oil supply hole includes a first oil
supply hole formed within a range of the second bearing
part; and a second oil supply hole formed within a range
of the eccentric part, and the oil supply hole is formed
outside a range of the first bearing part.
[0023] Here, the oil flow path may be formed from one
end of the rotary shaft forming the second bearing part
up to the range of the eccentric part.
[0024] Also, a shaft support part protruding opposite
to the compression chamber may be formed on the first
scroll, the second bearing part of the rotary shaft being
rotatably inserted into the shaft support part, and a com-
munication hole for communicating between the oil flow
path and the discharge space may be formed on the shaft
support part.
[0025] Also, the rotary shaft may be configured to form
a first radial bearing surface together with the frame, con-
figured to form a second radial bearing surface together
with the first scroll or the casing that forms the discharge
space together with the first scroll, and configured to form
a third radial bearing surface together with the second
scroll, and oil having passed through the second radial
bearing surface or the third radial bearing surface may
be guided to the first radial bearing surface.
[0026] Also, the first radial bearing surface may have
one end communicating with an intermediate pressure
space provided between the frame and the second scroll
and another end communicating with the suction space.

ADVANTAGEOUS EFFECTS OF THE INVENTION

[0027] With the motor-operated compressor according
to the present invention, it is possible to suppress an
increase in manufacturing cost due to the use of a sealing
member by removing the sealing member from a frame
forming an intermediate pressure space.
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[0028] Also, with the motor-operated compressor ac-
cording to the present invention, it is possible to facilitate
manufacture of a rotary shaft by reducing the length of
an oil flow path of the rotary shaft and also decreasing
the number of oil supply holes because no separate oil
supply hole is formed in a bearing part corresponding to
a shaft hole of a frame.
[0029] Also, with the motor-operated compressor ac-
cording to the present invention, an intermediate pres-
sure space and a suction space may communicate
through a radial bearing surface by removing a sealing
member for separating the intermediate pressure space
from the suction space. Thus, it is possible to smoothly
supply oil to a bearing surface by maintaining internal
pressure in the intermediate pressure space while pre-
venting stagnation of the internal pressure in the inter-
mediate pressure space.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030]

FIG. 1 is a cross-sectional view showing the inside
of a motor-operated compressor according to the
present invention.
FIG. 2 is an enlarged cross-sectional view showing
a portion of a compression part of FIG. 1.
FIG. 3 is a cross-sectional view sowing a rotary shaft
and bearings of FIG. 1.
FIG. 4 is a schematic diagram for illustrating an oil
supply passage in a scroll compressor according to
this embodiment.
FIGS. 5 and 6 are cross-sectional views of other ex-
amples of an oil supply hole according to this em-
bodiment.
FIG. 7 is a cross-sectional view showing an example
in which a pressure reducing part is provided in an
oil supply passage of the motor-operated compres-
sor according to this embodiment.
FIG. 8 is a cross-sectional view showing another ex-
ample of the intermediate pressure space of the mo-
tor-operated compressor according to this embodi-
ment.

DETAILED DESCRIPTION OF THE INVENTION

[0031] Hereinafter, a motor-operated compressor ac-
cording to the present invention will be described in detail
with reference to an embodiment shown in the accom-
panying drawings.
[0032] FIG. 1 is a cross-sectional view showing the in-
side of a motor-operated compressor according to the
present invention, FIG. 2 is an enlarged cross-sectional
view showing a portion of a compression part of FIG. 1,
and FIG. 3 is a cross-sectional view sowing a rotary shaft
and bearings of FIG. 1.
[0033] As shown in FIGS. 1 and 2, a low-pressure mo-
tor scroll compressor (hereinafter abbreviated as a mo-

tor-operated compressor) according to this embodiment
includes a frame 102 fastened to the inside of a com-
pressor casing (hereinafter abbreviated as a casing) 101,
a driving motor 103, which is a motor part, provided on
one side of the frame 102, and a compression part 105
provided on the other side of the frame 102 and config-
ured to compress refrigerant using the rotational force of
the driving motor 103.
[0034] The casing 101 is placed in a horizontal direc-
tion with respect to a ground surface, and the driving
motor 103, and thus the compression part 105 are ar-
ranged in the horizontal direction. For convenience, in
the following description, the right of FIG.1 is designated
as a front side, and the left of FIG. 1 is designated as a
rear side.
[0035] The casing includes a main housing 111 in
which the frame 102, the driving motor 103, and com-
pression part 105 are installed and a rear housing 112
coupled to an open rear end of the main housing 111 to
cover the main housing 111. A suction port 101a is
formed in the main housing 111, and an exhaust port
101b is formed in the rear housing 112. A suction space
S1 is formed in the main housing 111, and a discharge
space S2 is formed in the rear housing 112.
[0036] The frame 102 is coupled to a front open end
of the main housing 111. A first scroll 150, which will be
described below, is fastened to and supported by a rear
surface of the frame 102. A second scroll 160, which will
be described below, is turnably supported on the rear
surface of the frame 102 to orbit between the first scroll
150 and the frame 102.
[0037] The driving motor 103 includes a stator 131 fas-
tened in the main housing 111, a rotor 132 placed inside
the stator 131 and configured to rotate due to an inter-
action with the stator 131, and a rotary shaft 133 coupled
to the rotor 132 and configured to transfer the rotational
force of the driving motor 103 to the compression part
105 while rotating together with the rotor 132.
[0038] The compression part 105 includes a stationary
scroll (hereinafter referred to as a first scroll) 150 sup-
ported by the frame 102 and an orbiting scroll (hereinafter
referred to as a second scroll) 160 provided between the
frame 102 and the first scroll 150 and configured to form
a pair of two compression chambers V between the first
scroll 150 and the second scroll 160 while orbiting relative
to the first scroll 150. An oldham ring 170 is provided
between the frame 102 and the second scroll 160 as an
anti-rotation mechanism for preventing rotation of the
second scroll 160 coupled to the rotary shaft 133.
[0039] In the first scroll 150, a stationary scroll end plate
(hereinafter referred to as a stationary end plate) 151 is
formed in a substantially circular plate shape, and a sta-
tionary scroll side wall (hereinafter referred to as a scroll
side wall) 152 to be coupled to a frame side wall 122 is
formed at an edge of the stationary end plate 151. A
stationary wrap 153 constituting the compression cham-
ber V in engagement with an orbiting wrap 162, which
will be described below, is formed on a front surface of
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the stationary end plate 151, and a shaft support part
151a for supporting a second bearing part 133d of the
rotary shaft 133, which will be described below, is formed
on a rear surface of the stationary end plate 151.
[0040] A suction flow path 154 is formed on one side
of the scroll side wall 152 to enable the suction space S1
to communicate with a suction chamber (not shown), and
a discharge port 155 for communicating with a discharge
chamber and discharging compressed refrigerant into
the discharge space S2 is formed at the center of the
stationary end plate 151.
[0041] In the second scroll 160, an orbiting scroll end
plate (hereinafter referred to as an orbiting end plate) 161
is formed in a substantially circular plate shape, and an
orbiting wrap constituting the compression chamber in
engagement with the stationary wrap 153 is formed on
the rear surface of the orbiting end plate 161.
[0042] Also, an intermediate pressure hole 161a for
enabling communication between an intermediate pres-
sure space S3 and a compression chamber (an interme-
diate pressure chamber) V, which will be described be-
low, is formed at the center of the orbiting end plate 161.
Through the intermediate pressure hole 161a, oil moving
into the intermediate pressure space S3 is supplied to
the compression chamber V. The intermediate pressure
hole 161a will be described below together with the oil
supply passage.
[0043] The orbiting wrap 162 as well as the stationary
wrap 153 may be formed in an involute shape, but may
be formed in a non-involute shape.
[0044] When power is applied to the driving motor 103
of the scroll compressor, the rotary shaft 133 rotates
along with the rotor 132 to transfer a rotational force to
the second scroll 160, and the second scroll 160 is orbited
by the oldham ring 170. Thus, the compression chamber
V is continuously moved toward the center, thereby de-
creasing the volume of the compression chamber V.
[0045] Then, refrigerant flows into the suction space
S1 through the suction port 101a. The refrigerant that
has flowed into the suction space S1 is suctioned into
the compression chamber V through the suction flow path
154 via a flow path formed on the outer peripheral surface
of the stator 131 and the inner peripheral surface of the
main housing 111 or via a gap between the stator 131
and the rotor 132.
[0046] Then, this refrigerant is compressed by the first
scroll 150 and the second scroll 160 and discharged into
the discharge space S2. In the discharge space S2, oil
is separated from the refrigerant. The refrigerant is dis-
charged in a refrigeration cycle through the exhaust port
101b while the oil is supplied to the compression chamber
and bearing surfaces through an oil supply passage Fo,
which will be described below. The series of processes
are repeated.
[0047] Since the scroll compressor according to the
present invention is installed in a horizontal direction, the
rotary shaft may be stably supported when being sup-
ported at two or more points. To this end, the rotary shaft

may be supported at both sides with respect to the driving
motor or may be supported at one side with respect to
the driving motor. In the former case, the length of the
compressor is relatively long while in the latter case, the
length of the compressor is shortened.
[0048] FIG. 1, which has been disclosed above, is a
diagram showing an example of the latter case. Referring
to this, an oil supply structure of the scroll compressor
according to this embodiment will be described as fol-
lows.
[0049] That is, in order to support both ends of the ro-
tary shaft, one end of the rotary shaft passing through
the second scroll may be inserted into and supported by
the first scroll or may be inserted, through the first scroll,
into and supported by the rear housing. Therefore, the
former case will be described first in this embodiment,
and the latter case will be described later in another em-
bodiment.
[0050] Referring to FIG. 1 again, the main housing 111
has a cylindrical part 111a formed in a cylindrical shape.
A front part 111b, which is integrally extended and closed,
is formed at a front end of the cylindrical part 111a. The
rear housing 112 is coupled to an open rear end of the
cylindrical part 111a to seal the cylindrical part 111a.
[0051] The rear housing 112 is coupled to the cylindri-
cal part 111a of the main housing 111 to seal the inside
of the casing 101. The discharge space S2 is formed in
the rear housing 112, and the exhaust port 101b is formed
at one side of the discharge space S2. An oil separator
(not shown) for separating oil from discharged refrigerant
is separately installed inside or around the exhaust port
101b. Alternatively, an oil separation part is formed with-
out a separate oil separator.
[0052] Here, the discharge space S2 has an oil sepa-
ration part S21, which separates oil from refrigerant dis-
charged from the compression chamber, formed in an
upper portion and an oil storage part S22, which stores
the oil separated by the oil separation part S21, formed
in a lower portion. The oil storage part S22 communicates
with the compression part 105 through the oil supply pas-
sage Fo, which will be described below,, and the oil of
the oil storage part S22 is supplied to the compression
part 105 or the rotary shaft 133.
[0053] As shown in FIGS. 2 and 3, the rotary shaft 133
may be composed of a shaft part 133a, a first bearing
part 133b, an eccentric part 133c, and a second bearing
part 133d.
[0054] The shaft part 133a is press-fitted and coupled
to a rotor core of the rotor 132.
[0055] The first bearing part 133b is rotatably coupled
through a frame shaft hole 125, which will be described
below,. A first bearing 181, which is a bush bearing to be
described later, is inserted into and coupled to the inner
peripheral surface of the frame shaft hole 125. The outer
peripheral surface of the first bearing part 133b forms a
first radial bearing surface B1 together with the inner pe-
ripheral surface of the first bearing 181.
[0056] The eccentric part 133c is eccentrically formed
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extending from the first bearing part 133b to one end
(hereinafter referred to as a first end) of the rotary shaft
133 and coupled through a rotary shaft coupling part 163
of the second scroll 160. The rotary shaft coupling part
163 is formed to pass through the center of the orbiting
end plate 161. A third bearing 183, which is a bush bear-
ing, is inserted into and coupled to the inner peripheral
surface of the rotary shaft coupling part 163. The inner
peripheral surface of the third bearing 183 forms a third
radial bearing surface B3 together with the outer periph-
eral surface of the eccentric part 133c.
[0057] The second bearing part 133d extends further
toward the first end from the eccentric part 133c and is
rotatably inserted into the shaft support part 151a of the
first scroll 150. A second bearing 182, which is a bush
bearing, is inserted into and coupled to the inner periph-
eral surface of the shaft support part 151a. The inner
peripheral surface of the second bearing 182 forms a
second radial bearing surface B2 together with the outer
peripheral surface of the second bearing part 133d. How-
ever, the second bearing 182 is not limited to a bush
bearing. That is, a needle bearing may be used as the
second bearing 182. The needle bearing may be utilized
as an axial bearing, and thus it is possible to restrain the
rotary shaft 133 from being pushed toward the other end
(hereinafter referred to as a second end) to some extent.
[0058] Meanwhile, the shaft support part 151a pro-
trudes from the center of the stationary end plate 151 of
the first scroll 150 rearward, that is, toward the rear hous-
ing 112. However, the shaft support part 151a may be
formed so as not to protrude from the stationary end plate
151. However, in this case, the stationary end plate 151
may be formed to have a greater thickness by the thick-
ness of the shaft support part 151a.
[0059] Also, a communication hole 151b for enabling
the inner space of the shaft support part 151a to com-
municate with the oil storage part S22 may be formed in
the shaft support part 151a, and an oil supply pipe 141
coupled to face the oil storage part S22 may be connect-
ed to the communication hole 151b. However, the
present invention is not limited to an oil supply pipe, and
an oil supply groove may be formed on the bottom surface
of the first scroll 150 or in the rear housing 112 and then
connected to the communication hole 151b
[0060] Meanwhile, an oil flow path 142 constituting a
portion of the oil supply passage Fo is formed in the rotary
shaft 133, and a plurality of oil supply holes 142a and
142b are formed in the middle of the oil flow path 142 at
regular intervals in the lengthwise direction.
[0061] The oil flow path 142 may be formed up to an
intermediate position of the rotary shaft 133. That is, since
the oil flow path 142 should communicate with a first oil
supply hole 142a and a second oil supply hole 142b to
be described bow, the length or depth of the oil flow path
142 may be greater than that of the second oil supply
hole 142b, which is an oil supply hole at the eccentric
part side relatively far from one end of the rotary shaft
133 at the compression part side.

[0062] For example, since the second oil supply hole
142b, which will be described below, is formed within the
range of the eccentric part 133c, the oil flow path 142
may also be formed from the end of the rotary shaft 133
at the compression part side (or an end at the second
bearing part side) up to the range of the eccentric part
133c. The oil is discharged only through the first oil supply
hole 142a and the second oil supply hole 142b even if
the oil flow path 142 is further formed to a certain depth
beyond the second oil supply hole 142b. Therefore, it is
not necessary to form the oil flow path 142 deeply up to
or beyond the eccentric part. However, when the oil flow
path 142 is formed to be longer toward the first bearing
part, it is possible to reduce the weight of the rotary shaft
and increase the motor efficiency.
[0063] The plurality of oil supply holes 142a and 142b
may penetrate radially toward the outer peripheral sur-
faces of the second bearing part 133d and the eccentric
part 133c so that the oil moving through the oil flow path
142 is guided to each bearing surface. The plurality of oil
supply holes 142a and 142b may be formed within the
axial ranges of the second bearing part 133d and the
eccentric part 133c corresponding to the oil supply holes
142a and 142b. Based on the order in which the oil
moves, among the plurality of oil supply holes, an oil sup-
ply hole formed in the second bearing part 133d is clas-
sified as the first oil supply hole 142a, and an oil supply
hole formed in the eccentric part 133c is classified as the
second oil supply hole 142b.
[0064] Meanwhile, as described above, the frame 102
is located between the driving motor 103 and the com-
pression part 105 and axially support the second scroll
160.
[0065] Also, a frame end plate 121 is formed in the
frame 102 in a disc shape. A frame side wall 122 to which
the side wall 152 of the first scroll 150 is to be coupled
is formed at an edge of a rear surface of the frame end
plate 121, and an intermediate pressure space S3, which
will be described below, is formed at the center of the
rear surface of the frame end plate 121.
[0066] Also, a frame thrust surface 123, on which the
second scroll 160 is to be mounted and by which the
second scroll 160 is to be axially supported, may be
formed on an inner side of the frame side wall 122, and
a sealing member 191 for sealing the intermediate pres-
sure space S3 may be provided in the frame thrust sur-
face 123. Since the sealing member 191 is provided on
a thrush surface between the frame 102 and the second
scroll 160, the sealing member 191 may be provided on
the bottom surface of the second scroll 160.
[0067] Here, the intermediate pressure space S3 is a
space formed between the rear surface of the frame 102
and the orbiting end plate 161 of the second scroll 160,
which face each other. The intermediate pressure space
is formed to always communicate with the intermediate
pressure hole 161a of the second scroll 160. Thus, the
intermediate pressure space S3 communicates with the
compression chamber (the intermediate pressure cham-
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ber) V through the intermediate pressure hole 161a such
that refrigerant or oil moves between the intermediate
pressure space S3 and the compression chamber V de-
pending on a difference in pressure between the inter-
mediate pressure space S3 and the compression cham-
ber V. accordingly, the pressure in the intermediate pres-
sure space S3 is equal to an intermediate pressure be-
tween the pressure in the suction space S1 and the final
pressure (i.e., discharged pressure) in the compression
chamber V, and the rear surface of the second scroll 160
is supported by the back pressure in the intermediate
pressure space S3.
[0068] Also, the above-described frame shaft hole 125
is formed at the center of the frame 102 forming the in-
termediate pressure space S3. A first bearing 181, which
forms a first radial bearing surface B1 along with the outer
peripheral surface of the rotary shaft 133, i.e., specifical-
ly, the outer peripheral surface of the first bearing part
133b, may be inserted into and coupled to the inner pe-
ripheral surface of the frame shaft hole 125.
[0069] Also, a fine lubricating interval t1 is formed on
the first radial bearing surface B1 placed between the
outer peripheral surface of the first bearing part 133b and
the inner peripheral surface of the first bearing 181. The
intermediate pressure space S3 and the suction space
S1 may communicate with each other through the lubri-
cating interval t1.
[0070] As described above, when the first radial bear-
ing surface B1 is sealed using a separate sealing mem-
ber, the number of components is decreased due to the
addition of the sealing member, and also new oil is pre-
vented from flowing into the intermediate pressure space
S3 because the pressure in the intermediate pressure
space S3 is stagnated due to separation of the interme-
diate pressure space S3 from the suction space S1.
[0071] Thus, the oil can not be rapidly supplied to the
compression chamber V communicating with the inter-
mediate pressure space S3 such that the stationary wrap
153 and the orbiting wrap 162 may be worn or a frictional
loss may occur. Furthermore, oil cannot be supplied even
to the first radial bearing surface B1 communicating with
the intermediate pressure space S3 such that friction
losses may occur between the first bearing part 133b and
the first bearing 181.
[0072] However, like this embodiment, when a gap be-
tween the first bearing part 133b and the first bearing 181
are opened without being sealed, the intermediate pres-
sure space S3 communicates with the suction space S1
through the fine lubricating interval t1 formed on the first
radial bearing surface B1, as shown in FIG. 4.
[0073] Thus, the discharge space S2 communicates
with the suction space S1 and the compression chamber
V through the intermediate pressure hole 161a provided
in the second scroll 160 and the radial bearing surfaces
B2, B3, and B1 consisting of the oil supply passage.
[0074] Thus, the oil of the discharge space S2 moves
to the intermediate pressure space S3 through the sec-
ond and third bearing surfaces B2 and B3, and the oil

having moved to the intermediate pressure space S3
forms a kind of back pressure in the intermediate pres-
sure space S3 to support the second scroll 160 toward
the first scroll 150.
[0075] In addition, a portion of the oil of the intermediate
pressure space S3 is supplied to the compression cham-
ber V through the intermediate pressure hole 161a to
lubricate a gap between the stationary wrap 153 and the
orbiting wrap 162 while another portion thereof flows out
into the suction space S1 through the first radial bearing
surface B1.
[0076] Thus, as the pressure in the intermediate pres-
sure space S3 forms a flowing pressure, the oil of the
discharge space S2 continuously moves to the interme-
diate pressure space S3. This oil may be circulated by
moving to the compression chamber V and the suction
space S1 through the intermediate pressure hole 161a
and the first radial bearing surface B1, respectively.
[0077] In this case, an oil supply hole of the rotary shaft
133 is formed within the ranges of the eccentric part 133c
and the second bearing part 133d forming the second
radial bearing surface B2 and the third radial bearing sur-
face B3, but is not formed within the range of the first
bearing part 133b forming the first radial bearing surface
B1.
[0078] When an oil supply hole is formed even within
the ranges of the first bearing part 133b, the discharge
space S2, the discharge space S2 directly communicates
with the suction space S1 even though the pressure in
the discharge space S2 is much higher than that in the
suction space S1. Thus, the oil of the discharge space
S2 is en, the oil in the discharge space S2 quickly flows
out into the suction space S1 such that the oil moves to
the first and second oil supply holes 142a and 142b little
or not at all. In this case, oil cannot be smoothly supplied
to the second radial bearing surface B2 or the third radial
bearing surface B3. This may cause fraction losses in
the second bearing 182 and the third bearing 183. In
addition, the amount of oil flowing into the intermediate
pressure space S3 becomes insufficient, so that oil sup-
plied to the compression chamber V may become insuf-
ficient, or back pressure may not be secured, thereby
causing axial leakage in the compression chamber V
when the compressor is activated.
[0079] Therefore, as described above, no oil supply
hole may be formed within the range of the first bearing
part 133b, and the oil supply holes 142a and 142b may
be formed within the ranges of only the second bearing
part 133d and the eccentric part 133c, respectively.
[0080] However, an oil supply hole may be formed in
the first bearing part 133b in order for oil to be quickly
supplied even to the first bearing part 133b. FIGS. 5 and
6 are cross-sectional views of other examples of the oil
supply holes according to this embodiment.
[0081] As an example, as shown in FIG. 5, a third oil
supply hole 142c is formed within the range of the first
bearing part 133b. In this case, the inner diameter D3 of
the third oil supply hole 142c may be smaller than the
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inner diameter D1 or D2 of the first oil supply hole 142a
or the second oil supply hole 142b.
[0082] Accordingly, it is possible to reduce the pres-
sure and amount of oil flowing to the first radial bearing
surface B1 through the third oil supply hole 142c. In this
case, it is possible to prevent more oil from moving to the
third oil supply hole 142c than to the other oil supply holes
142a and 142b while quickly supplying oil to the first radial
bearing surface B1, compared to the aforementioned em-
bodiment. Thus, it is possible to uniformly supply oil to
each of the bearing surfaces B1, B2, and B3 and also
appropriately maintain the back pressure in the interme-
diate pressure space S3.
[0083] As another example, as shown in FIG. 6, the
third oil supply hole 142c is also formed within the range
of the first bearing part 133b, but may be positioned ec-
centrically toward the eccentric part 133c with respect to
the axial center of the first bearing part 133b.
[0084] Thus, a communication distance from the third
oil supply hole 142c to the suction space S1 through the
first radial bearing surface B1 increases. As a result, the
same effect as in the previous embodiment can be ex-
pected.
[0085] Although not shown, the third oil supply hole
142c may be placed outside the range of the first bearing
part 133b, that is, between the first bearing part 133b and
the eccentric part 133c. In this case, the same effect as
in the aforementioned embodiments can be expected.
[0086] Meanwhile, a pressure reducing part may be
formed in the oil supply passage Fo. FIG. 7 is a cross-
sectional view showing an example in which a pressure
reducing part is provided in an oil supply passage of the
motor-operated compressor according to this embodi-
ment.
[0087] For example, the oil supply passage Fo has an
entrance communicating with the discharge space S2
(specifically, an oil storage), which is a high pressure
part, and an exit communicating with the suction space
S1, which is a low pressure part. Thus, when the pressure
reducing part is not provided in the oil supply passage
Fo, the oil of the discharge space S2 may excessively
flow out into the suction space S1.
[0088] In view of this, a pressure reducing member 143
such as a pressure reducing bar is inserted into the oil
flow path 142 constituting the oil supply passage Fo to
narrow the inner diameter of the oil flow path 142, thereby
lowering the pressure of oil passing through a pressure
reducing section to an intermediate pressure. The pres-
sure reducing member 143 may be placed not only inside
the rotary shaft 133 but also anywhere in the upper
stream with respect to the oil supply holes 142a and 142b.
[0089] However, as described above, the oil of the dis-
charge space is depressurized while passing through the
second radial bearing surface, the third radial bearing
surface, and the first radial bearing surface, and thus a
separate pressure reducing part may not be provided.
[0090] Meanwhile, another embodiment of the scroll
compressor according to the present invention is as fol-

lows.
[0091] That is, according to the above-described em-
bodiment, an intermediate pressure space is formed be-
tween a frame and a second scroll, and a balance weight
is provided outside the frame, i.e., outside the interme-
diate pressure space. However, according to this em-
bodiment, a space part forming the intermediate pressure
space is recessed from the frame by a predetermined
depth to form a back pressure space, and a balance
weight is accommodated in the back pressure space.
FIG. 8 is a cross-sectional view showing another example
of the intermediate pressure space of the motor-operated
compressor according to this embodiment.
[0092] As shown, according to this embodiment, a
space part 124 forming the intermediate pressure space
S3 is formed at the center of the rear surface of the frame
102, as described above, and the frame shaft hole 125
may be formed to pass through the center of the space
part 124.
[0093] The first bearing 181 is inserted into and fas-
tened to the inner peripheral surface of the frame shaft
hole 125. The first radial bearing surface B1 is formed
between the inner peripheral surface of the first bearing
181 and the corresponding outer peripheral surface of
the first bearing part 133b.
[0094] Here, since no sealing member is provided be-
tween the inner peripheral surface of the first bearing 181
and the corresponding outer peripheral surface of the
first bearing part 133b, the first radial bearing surface B1
has one end communicating with the intermediate pres-
sure space S3 and the other end communicating with the
suction space S1, as in the above-described embodi-
ment. Thus, the intermediate pressure space S3 com-
municates with the suction space S1 through the first
radial bearing surface B1, and a portion of the oil flowing
into the intermediate pressure space S3 flows out into
the suction space S1. Thus, the internal pressure in the
intermediate pressure space S3 forms a flowing pres-
sure. Then, the oil of the discharge space S2 flows into
the intermediate pressure space S3 through the oil flow
path 142, the oil supply holes 142a and 142b, the second
radial bearing surface B2, and the third radial bearing
surface B3, and a portion of the oil moves to the com-
pression chamber V through the intermediate pressure
hole 161a, and a portion of other oil moves to the suction
space S1 through the first radial bearing surface B1. The
series of processes are repeated.
[0095] Even in such as case, the basic configuration
and corresponding action effects are the same as those
of the above-described embodiment, and thus a descrip-
tion thereof will be omitted.
[0096] Meanwhile, still another embodiment of the
scroll compressor according to the present invention is
as follows.
[0097] That is, in the aforementioned embodiments,
the rotary shaft passes through the second scroll, which
is an orbiting scroll, and is supported by the first scroll,
which is a stationary scroll, or by the rear housing forming
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the casing. However, in the this embodiment, one end of
the rotary shaft does not pass through the orbiting scroll
and is coupled to a boss part provided on the bottom
surface of the orbiting scroll.
[0098] In the scroll compressor according to this em-
bodiment, as described above, the boss part is formed
on the bottom surface of the second scroll, which is an
orbiting scroll, and one end of the rotary shaft is eccen-
trically coupled to the boss part.
[0099] Also in this case, a back pressure space forming
an intermediate pressure space may be formed between
the second scroll and the frame, the frame shaft hole may
be formed at the center of the back pressure space, and
the first bearing may be inserted into and coupled to the
inner peripheral surface of the frame shaft hole.
[0100] Also, since a sealing member is not provided
between the inner peripheral surface of the frame shaft
hole and the corresponding outer peripheral surface of
th first bearing part, the back pressure space communi-
cates with the suction space.
[0101] The basic configuration and corresponding ac-
tion effects of the scroll compressor according to this em-
bodiment are the same as those of the aforementioned
embodiments, and a detailed description thereof will be
omitted.

Claims

1. A motor-operated compressor comprising:

a casing (101) having an inner space composed
of a suction space (S1) and a discharge space
(S2);
a first scroll (150) provided in the inner space of
the casing (101); a second scroll (160) config-
ured to orbit in engagement with the first scroll
(150) to form a pair of two compression cham-
bers between the first scroll (150) and the sec-
ond scroll (160);
a rotary shaft (133) coupled to the second scroll
(160) and configured to transfer a rotational
force of a driving motor (103) to the second scroll
(160); and
an intermediate pressure space (S3) formed on
one side of the second scroll (160) to commu-
nicate with the discharge space (S2), configured
to accommodate oil flowing in from the dis-
charge space (S2) to form back pressure sup-
porting the second scroll (160) toward the first
scroll (150), and opened toward the suction
space (S1) so that a portion of the accommo-
dated oil flows out into the suction space (S1).

2. The motor-operated compressor of claim 1, wherein,
a frame (102) forming the intermediate pressure
space (S3) along with the second scroll (160) is fur-
ther provided on one surface of the second scroll

(160),
a shaft hole (125) passing through the rotary shaft
(133) is formed in the frame (102),
a first bearing (181) for radially supporting a first
bearing part (133b) of the rotary shaft (133) is pro-
vided inside the shaft hole (125), and
a first radial bearing surface (B1) is formed between
an inner peripheral surface of the first bearing (181)
and an outer peripheral surface of the first bearing
part (133b), and both ends of the first radial bearing
surface (B1) communicate with the intermediate
pressure space (S3) and the suction space (S1), re-
spectively.

3. The motor-operated compressor of claim 2, wherein,
an oil flow path (142) is longitudinally formed on the
rotary shaft (133), the oil flow path (142) has one end
communicating with the discharge space (S2), and
at least one oil supply hole is formed to pass through
a center of the oil flow path (142) toward an outer
peripheral surface of the rotary shaft (133), and
the oil supply hole is placed outside an axial range
of the first bearing (181).

4. The motor-operated compressor of claim 3, wherein
the oil flow path (142) has another end placed outside
an axial range of the first bearing part (133b).

5. The motor-operated compressor of claim 2, wherein,
an oil flow path (142) is longitudinally formed on the
rotary shaft (133), the oil flow path (142) has one end
communicating with the discharge space (S2), and
a plurality of oil supply holes (142a, 142b, 142c) are
formed to pass through a center of the oil flow path
(142) toward an outer peripheral surface of the rotary
shaft (133), and
at least one of the plurality of oil supply holes (142a,
142b, 142c) is placed within an axial range of the
first bearing part (133b).

6. The motor-operated compressor of claim 5, wherein
the oil supply hole (142c) placed within the axial
range of the first bearing part (133b) has a smaller
inner diameter than those of oil supply holes (142a,
142b) placed outside the axial range of the first bear-
ing part (133b).

7. The motor-operated compressor of claim 5 or 6,
wherein the oil supply hole (142c) placed within the
axial range of the first bearing part (133b) is eccen-
trically placed toward the discharge space (S2) with
respect to an axial center of the first bearing part
(133b).

8. The motor-operated compressor of any one of claims
1 to 7, wherein,
at least one bearing surface is formed on an outer
peripheral surface of the rotary shaft (133), and an
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oil flow path (142) and an oil supply hole for guiding
the oil of the discharge space (S2) to the bearing
surface are formed on the rotary shaft (133), and
the intermediate pressure space (S3) communicates
with the discharge space (S2) through the oil flow
path (142) and the oil supply hole.

9. The motor-operated compressor of any one of claims
1 to 8, wherein an intermediate pressure hole (161a)
communicating between the intermediate pressure
space (S3) and the compression chambers is formed
in the second scroll (160).

10. The motor-operated compressor of any one of claims
2 to 9, wherein,
a space part (124) forming the intermediate pressure
space (S3) is formed in the frame (102), a shaft hole
(125) through which the rotary shaft (133) is to pass
is formed at a center of the space part (124), and a
bearing for radially supporting the rotary shaft (133)
is provided in the shaft hole (125), and
the intermediate pressure space (S3) communicates
with the suction space (S1) through a gap between
an outer peripheral surface of the rotary shaft (133)
and an inner peripheral surface of the bearing pro-
vided in the shaft hole (125).

11. The motor-operated compressor of any one of claims
1 to 10, wherein the rotary shaft (133) is provided
with a first bearing part (133b) radially supported by
the frame (102), a second bearing part (133d) radi-
ally supported by the first scroll (150) through the
second scroll (160), an eccentric part (133c) placed
between the first bearing part (133b) and the second
bearing part (133d) and eccentrically coupled to the
second scroll (160), and an oil flow path (142) having
one end communicating with the discharge space
(S2), wherein
at least one oil supply hole for guiding oil of the dis-
charge space (S2) to the first bearing part (133b),
the second bearing part (133d), and the eccentric
part (133c) is formed to pass through a center of the
oil flow path (142) toward an outer peripheral surface
of the rotary shaft (133), and
the oil supply hole comprises:

a first oil supply hole (142a) formed within a
range of the second bearing part (133d); and
a second oil supply hole (142b) formed within a
range of the eccentric part (133c),

the oil supply hole is formed outside a range of the
first bearing part (133b).

12. The motor-operated compressor of claim 11, where-
in the oil flow path (142) is formed from one end of
the rotary shaft (133) forming the second bearing
part (133d) up to the range of the eccentric part

(133c).

13. The motor-operated compressor of claim 11 or 12,
wherein,
a shaft support part (151a) protruding opposite to
the compression chamber is formed on the first scroll
(150), the second bearing part (133d) of the rotary
shaft (133) being rotatably inserted into the shaft
support part (151a), and
a communication hole (151b) for communicating be-
tween the oil flow path (142) and the discharge space
(S2) is formed on the shaft support part (151a).

14. The motor-operated compressor of any one of claims
11 to 13, wherein,
the rotary shaft (133) is configured to form a first
radial bearing surface (B1) together with the frame
(102), configured to form a second radial bearing
surface (B2) together with the first scroll (150) or the
casing (101) that forms the discharge space (S2)
together with the first scroll (150), and configured to
form a third radial bearing surface (B3) together with
the second scroll (160), and
oil having passed through the second radial bearing
surface (B2) or the third radial bearing surface (B3)
is guided to the first radial bearing surface (B1).

15. The motor-operated compressor of claim 14, where-
in the first radial bearing surface (B1) has one end
communicating with an intermediate pressure space
(S3) provided between the frame (102) and the sec-
ond scroll (160) and another end communicating with
the suction space (S1).
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