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(54) SCROLL COMPRESSOR

(57)  Inscroll compressor (100), eccentric shaft (13a)
is fitin orbiting bearing (13d) of orbiting scroll (12) to make
orbiting scroll (12) rotate, and orbiting bearing (13d) or
eccentric shaft (13a) has a tapered shape. This shortens
the distance between a point at which orbiting scroll (12)
receives a compression load and a point at which eccen-
tric shaft (13a) presses orbiting bearing (13d) while ro-
tating to reduce a turning moment that acts on orbiting
scroll (12), and thereby the behavior of orbiting scroll is
stabilized and a highly efficient and highly reliable scroll
compressor can be provided.
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to a scroll com-
pressor used for, in particular, an air conditioner, a water
heater, or a freezing machine of a refrigerator or the like.

BACKGROUND ART

[0002] PTL 1 discloses a scroll compressor used for
an air conditioner or the like. In the scroll compressor, a
back pressure region is provided on an anti-wrap surface
of an orbiting scroll end plate, and an orbiting scroll is
pressed against a fixed scroll, thereby suppressing turn-
ing of the orbiting scroll and reducing leakage loss to
improve theoretical efficiency and capability of cooling
and heating.

Citation List
Patent Literature

[0003] PTL 1: Japanese Patent No. 4892238

SUMMARY OF THE INVENTION

[0004] The present disclosure provides a highly effi-
cient and highly reliable scroll compressor in which turn-
ing of an orbiting scroll is further reliably suppressed.
[0005] In the scroll compressor of the present disclo-
sure, a back pressure region is formed on an anti-wrap
surface of an orbiting scroll end plate, and an orbiting
scroll is pressed against a fixed scroll. The wrap side of
an orbiting bearing of the orbiting scroll is closed by an
end plate, and the crank shaft side is opened. In the scroll
compressor, the orbiting bearing of the orbiting scroll has
a tapered shape of which diameter gradually increases
toward an open side of the orbiting bearing, or an eccen-
tric shaft inserted in the orbiting bearing has a tapered
shape of which diameter gradually decreases toward the
open side of the orbiting bearing.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006]

Fig. 1 is alongitudinal sectional view of a scroll com-
pressor according to a first exemplary embodiment.
Fig. 2 is an enlarged sectional view of an essential
part of a compression mechanism unit of the scroll
compressor.

Fig. 3A is a view illustrating a volumetric change of
a compression chamber that happens with an orbit-
ing motion of the scroll compressor.

Fig. 3B is another view illustrating the volumetric
change of the compression chamber that happens
with the orbiting motion of the scroll compressor.
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Fig. 3C is yet another view illustrating the volumetric
change of the compression chamber that happens
with the orbiting motion of the scroll compressor.
Fig. 3D is yet another view illustrating the volumetric
change of the compression chamber that happens
with the orbiting motion of the scroll compressor.
Fig. 4A is a view illustrating a rotary shaft where the
scroll compressor is performing a compression op-
eration.

Fig. 4B is a view illustrating a tilt of the rotary shaft
where the scroll compressor is performing a com-
pression operation.

Fig. 5A is a view illustrating an exemplary tapered
shape provided to an orbiting bearing of the scroll
compressor and a tilt of the rotary shaft.

Fig. 5B is an explanatory view illustrating a load and
a turning moment acting on an eccentric bearing in
agas compression process of the scroll compressor.
Fig. 6A is an explanatory view illustrating a load and
a turning moment acting on the eccentric bearing in
a gas compression process in a configuration in
which an orbiting bearing or an eccentric shaft of the
scroll compressor is tapered;

Fig. 6B is an explanatory view illustrating a turning
moment being suppressed by a tapered shape pro-
vided to the orbiting bearing or the eccentric shaft of
the scroll compressor.

DESCRIPTION OF EMBODIMENT

(Knowledge and the like underlying the present disclo-
sure)

[0007] At the time when the inventors have arrived at
the present disclosure, scroll compressors have been
configured to press an orbiting scroll against a fixed scroll
using back pressure to further stabilize the behavior of
the orbiting scroll. The inventors have found that such a
configuration has adisadvantage in that the orbiting scroll
may separate from the fixed scroll when the turning mo-
ment created by the tangential gas load acting on the
side surface of the wrap of the orbiting scroll becomes
larger than the stabilizing moment created by the back
pressure acting on the orbiting scroll. When the orbiting
scroll separates from the fixed scroll, the performance of
the scroll compressor is deteriorated due to leakage of
refrigerant between adjacent compression chambers or
between anintermediate pressure region and acompres-
sion chamber. The inventors have come to construct the
subject matter of the present disclosure in order to solve
the problem.

[0008] The present disclosure provides a highly effi-
cientand highly reliable scroll compressor that suppress-
es turning of an orbiting scroll.

[0009] Hereinafter, an exemplary embodiment will be
described in detail with reference to the accompanying
drawings. Unnecessary detailed description may be
omitted. For example, detailed description of already
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well-known matters and repeated description of substan-
tially the same configuration may be omitted. This is to
avoid an unnecessary redundancy in the following de-
scription and to facilitate understanding of a person
skilled in the art.

[0010] Note that, the accompanying drawings and the
following description are merely presented to help those
skilled in the art fully understand the present disclosure,
and are notintended to limit the subject matters described
in the claims.

(First exemplary embodiment)

[0011] Afirstexemplary embodiment will be described
below with reference to Figs. 1 to 6B.

[1-1. Configuration]

[0012] As illustrated in Fig. 1, scroll compressor 100
includes compression mechanism unit 10 that compress-
es a refrigerant and motor mechanism unit 20 that drives
compression mechanism unit 10, compression mecha-
nism unit 10 and motor mechanism unit 20 being dis-
posed in hermetic container 1.

[0013] Hermetic container 1 includes barrel 1a having
a cylindrical shape extending in the up-down direction,
lower lid 1b closing a lower opening of barrel 1a, and
upper lid 1c closing an upper opening of barrel 1a. Her-
metic container 1 is provided with refrigerant suction pipe
2 for introducing the refrigerant into compression mech-
anism unit 10, and refrigerant discharge pipe 3 for dis-
charging the refrigerant compressed by compression
mechanism unit 10 to the outside of hermetic container 1.
[0014] Compression mechanism unit 10 includes fixed
scroll 11, orbiting scroll 12, and rotary shaft 13 for driving
orbiting scroll 12 to orbit.

[0015] Motor mechanism unit 20 includes stator 21
fixed to hermetic container 1, and rotor 22 disposed inside
stator 21. Rotary shaft 13 is fixed to rotor 22. Eccentric
shaft 13a is provided at an upper end of rotary shaft 13
to be eccentric to rotary shaft 13. On eccentric shaft 13a,
an oil reservoir which is a recess opened to an upper
surface of eccentric shaft 13a is provided.

[0016] Main bearing 30 that supports fixed scroll 11
and orbiting scroll 12 is provided below fixed scroll 11
and orbiting scroll 12.

[0017] Main bearing 30 includes bearing 31 that rotat-
ably supports rotary shaft 13, and boss housing 32. Main
bearing 30 is fixed to hermetic container 1 by welding,
shrink fit, or the like.

[0018] Fixed scroll 11 includes fixed scroll end plate
11a having a disk shape, fixed spiral wrap 11b having a
spiral shape and erecting from fixed scroll end plate 11a,
and outer peripheral wall portion 11c erecting so as to
surround the circumference of fixed spiral wrap 11b. Dis-
charge port 14 is provided substantially at a center portion
of fixed scroll end plate 11a.

[0019] Orbiting scroll 12 includes orbiting scroll end
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plate 12a having a disk shape, orbiting spiral wrap 12b
erecting from one surface (wrap-side end surface) of or-
biting scroll end plate 12a, and cylindrical boss portion
12c formed on the other surface (anti-wrap-side end sur-
face) of orbiting scroll end plate 12a. The other surface
of orbiting scroll end plate 12a is a surface opposite to
the wrap-side end surface of orbiting scroll end plate 12a.
[0020] As illustrated in Fig. 2, orbiting bearing 13d is
fitin cylindrical boss portion 12c. The wrap side of orbiting
bearing 13d is closed by orbiting scroll end plate 12a,
and the anti-wrap side is opened. Eccentric shaft 13a of
rotary shaft 13 is inserted from the open side of orbiting
bearing 13d. In the following description, the end on the
wrap side of orbiting bearing 13d may be referred to as
first end 13da, and the end on the open side may be
referred to as second end 13db.

[0021] Fixed spiral wrap 11b of fixed scroll 11 and or-
biting spiral wrap 12b of orbiting scroll 12 mesh with each
other, and a plurality of compression chambers 15 is
formed between fixed spiral wrap 11b and orbiting spiral
wrap 12b.

[0022] Boss portion 12c is formed substantially at the
center of orbiting scroll end plate 12a. Boss portion 12¢
is accommodated in boss housing 32 with eccentric shaft
13a inserted in boss portion 12c.

[0023] Fixed scroll 11 is fixed to main bearing 30 by
outer peripheral wall 11c using a plurality of bolts (not
shown). Meanwhile, the movement of orbiting scroll 12
with respect to fixed scroll 11 is restricted by spin-re-
straining member 17 such as an Oldham ring. Spin-re-
straining member 17 that restrains spinning of orbiting
scroll 12 is provided between fixed scroll 11 and main
bearing 30. This makes orbiting scroll 12 to orbit without
spinning with respect to fixed scroll 11 as eccentric shaft
13a of rotary shaft 13 orbits.

[0024] Oil storage part 4 that stores lubricating oil is
formed at the bottom of hermetic container 1. Lower end
13b of rotary shaft 13 is rotatably supported by sub-bear-
ing 18 disposed at the lower portion of hermetic container
1.

[0025] Oil pump 5 of a displacement type is provided
at the lower end of rotary shaft 13. Oil pump 5 is disposed
so as a suction port of oil pump 5 to be in oil storage part
4. Oil pump 5 is driven by rotary shaft 13 and reliably
sucks up lubricating oil in oil storage part 4 provided at
the bottom of hermetic container 1 at any pressure con-
dition and operating speed, which eliminates concern
about loss of ail.

[0026] Rotary shaft oil supply hole 13c extending from
lower end 13b of rotary shaft 13 to eccentric shaft 13ais
formed in rotary shaft 13. The lubricating oil sucked up
by oil pump 5 is supplied to a bearing of sub-bearing 18
and bearing 31, and into boss portion 12¢ through rotary
shaft oil supply hole 13c in rotary shaft 13.

[0027] The refrigerant suctioned from refrigerant suc-
tion pipe 2 is introduced from suction port 15a to com-
pression chamber 15. Compression chamber 15 moves
from the outer peripheral side toward the central portion
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while reducing its volume. The refrigerant that has
reached a predetermined pressure in compression
chamber 15 is discharged to discharge chamber 6 from
discharge port 14 provided at the central portion of fixed
scroll 11. Discharge port 14 is provided with a discharge
reed valve (not shown). The refrigerant that has reached
a predetermined pressure in compression chamber 15
pushes open the discharge reed valve and is discharged
to discharge chamber 6. The refrigerant discharged to
discharge chamber 6 is led out to the upper portion of
hermetic container 1, and is then discharged through re-
frigerant discharge pipe 3.

[0028] In scroll compressor 100 according to the
present exemplary embodiment, as shown in the en-
larged sectional view of the essential part in Fig. 2, boss
housing 32 serves as high-pressure region A, and the
outer peripheral portion of orbiting scroll 12 in which spin-
restraining member 17 is disposed serves as intermedi-
ate-pressure region B. Orbiting scroll 12 is pressed
against fixed scroll 11. The configuration will be de-
scribed below.

[0029] Eccentric shaft 13a is inserted in boss portion
12c¢ via orbiting bearing 13d so as to be driven to orbit.
Oil groove 13e is formed in an outer peripheral surface
of eccentric shaft 13a.

[0030] Sealing member 33 having a ring shape is pro-
vided on a thrust surface of main bearing 30 that receives
a thrust force from orbiting scroll end plate 12a. Sealing
member 33 is disposed on the outer periphery of boss
housing 32.

[0031] The inside of hermetic container 1 is filled with
refrigerant of the same high pressure as the refrigerant
discharged to discharge chamber 6. Rotary shaft oil sup-
ply hole 13c is opened at the upper end of eccentric shaft
13a. Thus, the inside of boss portion 12c serves as a
high-pressure region A of which pressure is equivalent
to the pressure of the discharged refrigerant.

[0032] The lubricating oil introduced into boss portion
12c¢ through rotary shaft oil supply hole 13c is supplied
to orbiting bearing 13d and boss housing 32 through oil
groove 13e formed in the outer peripheral surface of ec-
centric shaft 13a. Since sealing member 33 is provided
at the outer periphery of boss housing 32, the inside of
boss housing 32 serves as high-pressure region A.
[0033] Orbiting scroll end plate 12a is provided with
first oil introduction hole 51 directed to the inside of boss
portion 12c, first oil lead-out hole 52 which is a through
hole in the outer peripheral portion of the wrap-side end
surface, and first end plate oil communication passage
53 that provides communication between first oil intro-
duction hole 51 and first oil lead-out hole 52.

[0034] Orbiting scroll end plate 12a is provided with
second oil introduction hole 61 that opens to intermedi-
ate-pressure region B at the outer peripheral portion of
orbiting scroll 12, second oil lead-out hole 62 that opens
to compression chamber 15, and second end plate oil
communication passage 63 that provides communica-
tion between second oil introduction hole 61 and second
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oil lead-out hole 62. In the example of the present exem-
plary embodiment, second oil introduction hole 61 opens
at the upper surface of orbiting scroll end plate 12a.
[0035] In this configuration, second oil lead-out hole
62 of orbiting scroll 12 intermittently provides communi-
cation between intermediate-pressure region B and com-
pression chamber 15. This introduces the intermediate
pressure in compression chamber 15 to intermediate-
pressure region B, and orbiting scroll 12 can be pressed
against fixed scroll 11 with a minimum necessary load
under various operating conditions. Accordingly, sepa-
ration of orbiting scroll 12 from fixed scroll 11 can be
prevented while reducing friction loss of the compressor,
and thereby the airtightness of compression chamber 15
can be improved.

[0036] Figs. 3A to 3D are views illustrating the volu-
metric change of the compression chamber caused by
the orbiting motion in the scroll compressor according to
the present exemplary embodiment, where the views
each illustrates a meshing state of orbiting scroll 12 and
fixed scroll 11 looking from the back surface of orbiting
scroll 12. Fig. 3B illustrates a state in which the rotation
is advanced by 90 degrees from Fig. 3A, Fig. 3C illus-
trates a state in which the rotation is further advanced by
90 degrees from Fig. 3B, and Fig. 3D illustrates a state
in which the rotation is further advanced by 90 degrees
from Fig. 3C.

[0037] Fixed scroll 11 and orbiting scroll 12 form a plu-
rality of compression chambers 15. As illustrated in Fig.
3A, first compression chamber 15A is formed on an outer
wall side of orbiting spiral wrap 12b, and as illustrated in
Fig. 3C, second compression chamber 15B is formed on
an inner wall side of orbiting spiral wrap 12b.

[0038] Outer peripheral end portion 11be of fixed spiral
wrap 11b is extended so as outer peripheral end 11be
of fixed spiral wrap 11b and outer peripheral end 12be
of orbiting spiral wrap 12b to be at the same position
when fixed scroll 11 and orbiting scroll 12 mesh with each
other. Accordingly, first compression chamber 15A con-
fines the refrigerant in a place that is shifted by approx-
imately 180 degrees from the place where second com-
pression chamber 15B confines the refrigerant. The suc-
tion volume of first compression chamber 15A is larger
than the suction volume of second compression chamber
15B.

[0039] In scroll compressor 100 according to the
present exemplary embodiment, bore surface 13dc of
orbiting bearing 13d has a tapered shape (first tapered
shape T1) of which diameter increases toward the open
end (second end 13db) as illustrated in Fig. 5A. Alterna-
tively, in scroll compressor 100, eccentric shaft 13a may
have a tapered shape (second tapered shape T2) of
which diameter decreases toward the open side of orbit-
ing bearing 13d as illustrated in Fig. 5B. In a sectional
view of orbiting bearing 13d in a plane including the axis
of orbiting bearing 13d, an angle 6 between first tapered
shape T1 or second tapered shape T2 and the axis of
orbiting bearing 13d may be set to an angle equal to or
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larger than the maximum angle at which rotary shaft 13
can tilt and to satisfy the following relational expression
where L is the distance between the upper end of orbiting
bearing 13d (first end 13da) and the start point of taper,
d is the diameter of the eccentric shaft, and D is the di-
ameter of the inner wall of an eccentric bearing.

[Formula 1]
Ltan B +d/cosb < D

[0040] Inthe presentexemplary embodiment, the max-
imum angle at which rotary shaft 13 can tilt is defined by
the clearance between main bearing 30 and rotary shaft
13 and the clearance between sub-bearing 18 and rotary
shaft 13 illustrated in Figs. 4A and 4B.

[0041] As illustrated in Figs. 5A and 5B, the tapered
shape of orbiting bearing 13d or the tapered shape of
eccentric shaft 13a may start from a position at a midway
within a range along the axial direction of eccentric bear-
ing 13d, in which range inner wall 13dc of eccentric bear-
ing 13d and outer periphery 13ab of eccentric shaft 13a
slide against each other. The tapered shape of orbiting
bearing 13d or eccentric shaft 13a may include a straight
line, a continuous curve, or a combination thereof.

[1-2. Operation]

[0042] Operations and advantageous effects of scroll
compressor 100 configured as described above will be
described below.

[0043] Figs. 4A and 4B illustrate the rotating state of
rotary shaft 13 that makes the orbiting scroll orbit. Fig.
4A illustrates a state with no compression load, and Fig.
4B illustrates a state with a compression load. When gas
is compressed in scroll compressor 100, eccentric shaft
13a located at an end of rotary shaft 13 rotates while
pushing orbiting bearing 13d of orbiting scroll 12. During
this motion, the back pressure acting on the anti-wrap
surface of orbiting scroll end plate 12a of orbiting scroll
12 keeps orbiting scroll 12 pressed against fixed scroll
11. Thus, as illustrated in Fig. 4B, eccentric shaft 13a
receives a force in a direction substantially opposite to
the direction in which the refrigerant is compressed, and
rotary shaft 13 rotates with a tilt allowed by the clearance
between rotary shaft 13 and main bearing 30 and the
clearance between rotary shaft 13 and sub-bearing 18.
[0044] The load and turning moment acting on orbiting
bearing 13d in the gas compression process are as
shown in Figs. 6A and 6B. Fig. 6A illustrates a case where
orbiting bearing 13d has no taper, and Fig. 6B illustrates
a case where orbiting bearing 13d has a taper. lllustrated
in a lower left area in each of Figs. 6A and 6B is the
magnitude of reaction force by gas compression (bearing
load) acting on orbiting bearing 13d for each case.
[0045] For the case in Fig. 6B where orbiting bearing
13d has a tapered shape, concentration of the reaction
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force by gas compression at the lower end of orbiting
bearing 13d (second end 13db) can be avoided even
when rotary shaft 13 rotates with a tilt with respect to the
axis. Accordingly, turning moment Z that causes orbiting
scroll 12 to turn can be suppressed. That is, shortening
the distance between the point of effort at which the side
surface of the wrap of the orbiting scroll receives the tan-
gential gas load acting on orbiting scroll 12 and the point
at which orbiting bearing 13d receives the reaction force
suppresses the turning moment that causes orbiting
scroll 12 to turn. This stabilizes the behavior of orbiting
scroll 12 and thereby improves reliability of the compres-
sor, making the scroll compressor highly efficient.
[0046] For the case in Fig. 6A, concentration of the
reaction force by gas compression at the lower end of
orbiting bearing 13d (second end 13db) makes the clear-
ance between eccentric shaft 13a and orbiting bearing
13d become larger toward the upper end of orbiting bear-
ing 13d (first end 13da). This makes it difficult to form a
uniform oil film in the gap between eccentric shaft 13a
and orbiting bearing 13d. Meanwhile, for the case in Fig.
6B, an appropriate clearance is formed between eccen-
tric shaft 13a and orbiting bearing 13d, which prevents
metal contact and promotes formation of an oil film at the
sliding portion. That is, the gap between eccentric shaft
13a that is tilted and orbiting bearing 13d can be appro-
priately set, and an oil film can be formed in the gap to
preventlocal metal contact. Accordingly, the compressor
is made further highly efficient.

[0047] Furthermore, in the present exemplary embod-
iment, the tapered shape of orbiting bearing 13d starts
from a midway of the sliding surface of eccentric shaft
13a or the tapered shape of eccentric shaft 13a starts
from a midway of the sliding surface of orbiting bearing
13d, so that the gap between eccentric shaft 13a and
orbiting bearing 13d can be minimized at the start point
of the taper. This prevents the surface pressure locally
becoming large at the lower end on the open side of or-
biting bearing 13d (second end 13db), which promotes
formation of an oil film at the sliding portion.

[0048] The tapered shape of orbiting bearing 13d or
eccentric shaft 13a may include a straight line, a contin-
uous curve, or a combination thereof. This further distrib-
utes surface pressure to moderate a local surface pres-
sure, and a scroll compressor with further lower inputand
higher efficiency can be provided.

[1-3. Effects and the like]

[0049] As described above, the scroll compressor ac-
cording to the present exemplary embodiment includes
compression mechanism unit 10 that compresses the
refrigerant, motor mechanism unit 20 that drives com-
pression mechanism unit 10, and hermetic container 1
that accommodates compression mechanism unit 10
and motor mechanism unit 20. Compression mechanism
unit 10 includes fixed scroll 11, orbiting scroll 12, and
rotary shaft 13 that drives orbiting scroll 12 to orbit. Fixed
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scroll 11 includes fixed scroll end plate 11a having a disk
shape and fixed spiral wrap 11b erecting from fixed scroll
end plate 11a, and orbiting scroll 12 includes orbiting
scroll end plate 12a having a disk shape and orbiting
spiral wrap 12b erecting from the wrap-side end surface
of orbiting scroll end plate 12a. Fixed spiral wrap 11b and
orbiting spiral wrap 12b mesh with each other, and a plu-
rality of compression chambers 15 is formed between
fixed spiral wrap 11b and orbiting spiral wrap 12b. Com-
pression chamber 15 includes first compression cham-
ber 15A formed on the outer wall side of the orbiting spiral
wrap and second compression chamber 15B formed on
the inner wall side of orbiting spiral wrap 12b. Orbiting
scroll 12 is pressed against fixed scroll 11 by back pres-
sure created on the anti-wrap surface side of orbiting
scroll end plate 12a. The wrap side of orbiting bearing
13d of orbiting scroll 12 is closed by an end plate, and
eccentric shaft 13a side of rotary shaft 13 is opened. In
scroll compressor 100, orbiting bearing 13d has a ta-
pered shape of which diameter gradually increases to-
ward the open side of orbiting bearing 13d, or eccentric
shaft 13a of rotary shaft 13 inserted in orbiting bearing
13d has a tapered shape of which diameter gradually
decreases toward the open side of orbiting bearing 13d.
[0050] In the exemplary embodiment, the tapered
shape of orbiting bearing 13d or eccentric shaft 13a short-
ens the distance between the point of effort, when the
side surface of the wrap of the orbiting scroll receives a
tangential gas load, and the point at which the orbiting
bearing receives the reaction force, and thereby the turn-
ing moment that causes orbiting scroll 12 to turn can be
suppressed. This stabilizes the behavior of orbiting scroll
12 and thereby makes the scroll compressor highly effi-
cient. In a case where the behavior of orbiting scroll 12
easily becomes unstable due to, for example, first com-
pression chamber 15A having a larger suction volume
than second compression chamber 15B as in the present
exemplary embodiment, the behavior of orbiting scroll 12
can be stabilized more effectively.

[0051] In the example of the present exemplary em-
bodiment, the tapered shape of orbiting bearing 13d or
eccentric shaft 13a starts from a midway of the sliding
surface between orbiting bearing 13d and eccentric shaft
13a. This prevents the surface pressure from locally be-
coming large at the lower end on the opened side of or-
biting bearing 13d (second end 13db), and promotes for-
mation of an oil film between the sliding portions.
[0052] In the example of the present exemplary em-
bodiment, the tapered shape of orbiting bearing 13d or
eccentric shaft 13a includes a straight line, a continuous
curve, or a combination thereof. This further distributes
surface pressure to moderate a local surface pressure,
and a scroll compressor with further lower input and high-
er efficiency can be provided.

[0053] In scroll compressor 100 according to the
present exemplary embodiment, orbiting bearing 13d
has a tapered shape of which diameter increases toward
the open side of orbiting bearing 13d. In a cross section
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of orbiting bearing 13d in a plane including the axis of
eccentric bearing 13d, the angle 6 between the tapered
shape and the axis of orbiting bearing 13d is set so as
to satisfy the following relational expression, where L is
the distance between the upper end of orbiting bearing
13d (first end 13da) and the start point of the taper, d is
the diameter of the eccentric shaft, and D is the diameter
of the orbiting bearing.

[Formula 1]
Ltan@ + d/cosB < D

[0054] As a result, an appropriate clearance can be
formed between the eccentric shaft and the orbiting bear-
ing, and thereby metal contact can be prevented and
formation of an oil film at the sliding portion can be pro-
moted.

[0055] The presentdisclosure has been described us-
ing the exemplary embodiment described above. Since
the exemplary embodiment is for illustrating the technol-
ogy in the present disclosure, various modifications, re-
placements, additions, omissions, or the like, can be
made within the scope of the claims or equivalents there-
of.

[0056] As the refrigerant of the scroll compressor of
the present disclosure, R32, carbon dioxide, or a refrig-
erant having a double bond between carbons can be
used.

INDUSTRIAL APPLICABILITY

[0057] A scroll compressor according to the present
disclosure can achieve high efficiency, and is therefore
useful for various refrigeration cycle devices such as a
hot water heating device, an air conditioner, a water heat-
er, a freezing machine, or the like.

REFERENCE MARKS IN THE DRAWINGS

[0058]

1 hermetic container

1a barrel

1b lower lid

1c upper lid

2 refrigerant suction pipe

3 refrigerant discharge pipe
4 oil storage part

5 oil pump

6 discharge chamber

10 compression mechanism unit
11 fixed scroll

11a fixed scroll end plate

11b fixed spiral wrap
11be  outer peripheral end portion
12 orbiting scroll
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orbiting scroll end plate
orbiting spiral wrap

outer peripheral end portion
boss portion

rotary shaft

eccentric shaft

outer periphery

lower end

rotary shaft oil supply hole
orbiting bearing

first end

second end

inner wall (bore surface)

oil groove

discharge port
compression chamber

first compression chamber
second compression chamber
suction port
spin-restraining member
sub-bearing

motor mechanism unit
stator

rotor

main bearing

bearing

boss housing

sealing member

first oil introduction hole
first oil lead-out hole

first end plate oil communication passage
second oil introduction hole
second oil lead-out hole
second end plate oil communication passage
scroll compressor

1. A scroll compressor comprising:

a compression mechanism unit that compress-
es a refrigerant and includes a fixed scroll, an
orbiting scroll, and a rotary shaft that has an ec-
centric shaft to drive the orbiting scroll to orbit;
a motor mechanism unit that drives the com-
pression mechanism unit; and

a hermetic container accommodating the com-
pression mechanism unit and the motor mech-
anism unit,

wherein the fixed scroll includes a fixed scroll
end plate having a disk shape and a fixed spiral
wrap erecting from the fixed scroll end plate,
the orbiting scroll includes an orbiting scroll end
plate having a disk shape, an orbiting spiral wrap
erecting from one surface of the orbiting scroll
end plate, a boss portion having a cylindrical
shape and disposed on another surface of the
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orbiting scroll end plate, and an orbiting bearing
that is fit in the boss portion and receives the
eccentric shaft,

the fixed spiral wrap and the orbiting spiral wrap
mesh with each other to form a plurality of com-
pression chambers between the fixed spiral
wrap and the orbiting spiral wrap,

the orbiting scroll is pressed against the fixed
scroll by a back pressure from a side of the other
surface of the orbiting scroll end plate,

the orbiting bearing has a first end on a side of
the orbiting scroll end plate and a second end
on an opposite side of the first end, the eccentric
shaft being inserted in the orbiting bearing from
the second end, and

the scroll compressor is configured that

an inner wall of the orbiting bearing has a first
tapered shape of which diameter increases from
a first end side toward a second end side or
an outer periphery of the eccentric shaft inserted
in the orbiting bearing has a second tapered
shape of which diameter decreases from the first
end side toward the second end side.

The scroll compressor according to Claim 1, wherein
the first tapered shape or the second tapered shape
starts from a position at a midway within a range
along an axial direction of the eccentric bearing in
which range the inner wall of the eccentric bearing
and the outer periphery of the eccentric shaft slide
against each other.

The scroll compressor according to Claim 1 or 2,
wherein the first tapered shape or the second ta-
pered shape includes a straight line, a continuous
curve, or a combination of the straight line and the
continuous curve.

The scroll compressor according to any one of
Claims 1 to 3, wherein in a sectional view in a plane
including an axis of the orbiting bearing, the first ta-
pered shape or the second tapered shape is config-
ured that

an angle 0 between a surface of the first tapered
shape or the second tapered shape and the axis
is larger than an angle at which the rotary shaft
is allowed to tilt, and

satisfies a relational expression expressed be-
low where L is a distance between the first end
of the orbiting bearing and a start point of the
firsttapered shape or the second tapered shape,
d is a diameter of the eccentric shaft, and D is
a diameter of the inner wall of the orbiting bear-

ing,
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[Formula 1]

Ltan 0 + d/cosb < D

5. Thescroll compressor according to Claim 4, wherein

the scroll compressor includes a main bearing
and a sub-bearing that rotatably support the ro-
tary shaft, and 10
the angle at which the rotary shaft is allowed to
tilt is defined by a clearance between the main
bearing and the rotary shaft and a clearance be-
tween the sub-bearing and the rotary shaft.
15
6. The scroll compressor according to any one of
Claims 1 to 5, wherein

the plurality of compression chambers includes
afirstcompression chamberdisposedonanout- 20
er wall side of the orbiting spiral wrap and a sec-

ond compression chamber disposed on aninner

wall side of the orbiting spiral wrap, and

a suction volume of the first compression cham-

ber is larger than a suction volume of the second 25
compression chamber.
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