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(54) HERMETIC COMPRESSOR

(57) In a hermetic compressor of the present inven-
tion, a rotation shaft oil support hole 13c is formed in a
rotation shaft 13, a lower end 13b of the rotation shaft 13
includes an oil groove 13f and a lateral hole 13g, a
plate-side oil passage 42 is formed in a thrust-receiving
plate 40, and a housing-side oil passage 51 is formed in
an oil pump housing 50. At a location higher than the oil
groove 13f, lubricant oil supplied from the lateral hole 13g
moves downward in the oil groove 13f by bringing an
upper portion of the sliding bearing 13e and the rotation
shaft 13 into abutment against each other, and the lubri-
cant oil in the oil groove 13fis discharged below the aux-
iliary bearing 18 through the plate-side oil passage 42
and the housing-side oil passage 51. According to this
configuration, it is possible to prevent the lubricant oil
from being discharged to the upper portion of the auxiliary
bearing 18.
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Description
[TECHNICAL FIELD]

[0001] The present invention relates to a hermetic
compressor used for an air conditioner, a hot water sup-
plying system and a freezing machine such as a refrig-
erator.

[BACKGROUND TECHNIQUE]

[0002] A hermeticcompressoris used in afreezing ma-
chine and an air conditioner. The hermetic compressor
sucks gas refrigerant evaporated by an evaporator, com-
presses the gas refrigerant up to pressure required for
condensing the gas refrigerant by a condenser, and
sends out the high temperature and high pressure gas
refrigerant into a refrigerant circuit.

[0003] According to such a hermetic compressor, a
compressing mechanism for compressing refrigerant
and an electric mechanism for driving the compressing
mechanism by a rotation shaft are placed in a hermetic
container, and an oil storage section for storing lubricant
oil therein is formed in a bottom of the hermetic container.
An upper portion of the rotation shaft is supported by a
main bearing and a lower portion of the rotation shaft is
supported by an auxiliary bearing.

[0004] A rotation shaft oil support hole extending from
alower end to an upper end of the rotation shaftis formed
in the rotation shaft. The lower end of the rotation shaft
includes an oil groove and a lateral hole through which
the rotation shaft oil support hole and the oil groove are
in communication with each other.

[0005] According to such a configuration, lubricant oil
stored in the bottom of the hermetic container is guided
to the main bearing and the auxiliary bearing through the
rotation shaft oil support hole.

[0006] Concerning lubrication of the auxiliary bearing,
patent document 1 discloses such a configuration that a
through hole is formed in a pump cover and lubricant oil
which lubricates the auxiliary bearing is returned to an
oil storage section, and patent document 2 discloses
such a configuration that a through hole is formed in a
thrust plate and lubricant oil which lubricates the auxiliary
bearing is returned to an oil storage section.

[PRIOR ART DOCUMENT]

[Patent Document]

[0007]
[Patent Document1] Japanese Patent Application
Laid-open No.H5-231357

[Patent Document2] Japanese Patent Application
Laid-open No.H11-182473
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[SUMMARY OF THE INVENTION]
[PROBLEM TO BE SOLVED BY THE INVENTION]

[0008] However, if lubricant oil which is guided to the
auxiliary bearing is made to flow out from an upper portion
of the auxiliary bearing, lubricant oil is scattered by rota-
tion of an electric motor, and an amount of lubricant oil
which is discharged outside from the hermetic container
is increased.

[0009] In patentdocuments 1and 2, lubricant oil which
lubricates the auxiliary bearing is guided downward by
forming the through hole in the pump cover or the thrust
plate, but lubricant oil flows out also from the upper por-
tion of the auxiliary bearing.

[0010] Hence, it is an object of the present invention
to provide a hermetic compressor capable of preventing
lubricant oil from being discharged to an upper portion
of an auxiliary bearing.

[MEANS FOR SOLVING THE PROBLEM]

[0011] A first aspect of the present invention provides
a hermetic compressor in which a compressing mecha-
nism for compressing refrigerant, and an electric mech-
anism for driving the compressing mechanism by a rota-
tion shaft are placed in a hermetic container, an oil stor-
age section for storing lubricant oil is formed in a bottom
of the hermetic container, the hermetic compressor in-
cludes; a main bearing for supporting an upper portion
of the rotation shaft, an auxiliary bearing for supporting
alower end of the rotation shaft, a sliding bearing placed
between the auxiliary bearing and the rotation shaft, a
thrust-receiving plate placed below the auxiliary bearing
and receiving a thrust force of the rotation shaft, an oil
pump housing placed below the thrust-receiving plate,
and a displacement oil pump stored in a lower surface
of the oil pump housing, wherein a rotation shaft oil sup-
port hole extending from the lower end of the rotation
shaft to the upper portion of the rotation shaft is formed
in the rotation shaft, the lower end of the rotation shaft is
provided with an oil groove formed by notching the rota-
tion shaft in its axial direction, and a lateral hole through
which the rotation shaft oil support hole and the oil groove
are in communication with each other, a plate-side oil
passage which is intermittently brought into communica-
tion with the oil groove is formed in the thrust-receiving
plate, a housing-side oil passage which is in communi-
cation with the plate-side oil passage is formed in the oil
pump housing, at a location higher than the oil groove,
the lubricant oil supplied from the lateral hole moves
downward in the oil groove by bringing the upper portion
of the sliding bearing and the rotation shaft into abutment
against each other, and the lubricant oil in the oil groove
is discharged below the auxiliary bearing through the
plate-side oil passage and the housing-side oil passage.
[0012] According to a second aspect of the invention,
in the hermetic compressor of the first aspect, an oil stor-
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ing space for storing the lubricant oil discharged from the
oil pumpisformed in a center of the thrust-receiving plate,
the plate-side oil passage is brought into communication
with the oil storing space, and the plate-side oil passage
is formed by extending the same from the oil storing
space in its radial direction.

[0013] According to a third aspect of the invention, in
the hermetic compressor of the second aspect, the hous-
ing-side oil passage is composed of an inner groove and
an outer groove formed in an upper surface of the oil
pump housing, and a discharge hole formed in an outer
end of the outer groove, the inner groove and the plate-
side oil passage are superposed on each other and
broughtinto communication with each other, and the out-
er groove is covered with the thrust-receiving plate.
[0014] Accordingto afourth of the invention, in the her-
metic compressor of the third aspect, the outer groove
covered with the thrust-receiving plate has a cross-sec-
tion area which is equal to or smaller than the lateral hole.
[0015] According to a fifth aspect of the invention, in
the hermetic compressor of the third or fourth aspect, the
discharge hole is formed such thatit penetrates the upper
and lower surfaces of the oil pump housing.

[EFFECT OF THE INVENTION]

[0016] Accordingtothe presentinvention, itis possible
to prevent lubricant oil from being discharged to an upper
portion of an auxiliary bearing by bringing an upper por-
tion of a sliding bearing and a rotation shaftinto abutment
against each other at alocation higher than an oil groove,
and by discharging, to a location lower than the auxiliary
bearing, lubricant oil supplied from a lateral hole.

[BRIEF DESCRIPTION OF THE DRAWINGS]
[0017]

Fig. 1 is a vertical sectional view of a hermetic com-
pressor according to an embodiment of the present
invention;

Fig. 2 is an enlarged sectional view of essential por-
tions of a compressing mechanism shown in Fig. 1;
and

Fig. 3(a) is a plane view of a thrust-receiving plate
used for the hermetic compressor, and Fig. 3(b) is a
plane view of an oil pump housing used for the her-
metic compressor.

[MODE FOR CARRYING OUT THE INVENTION]

[0018] In a hermetic compressor of the first aspect of
the invention, a rotation shaft oil support hole extending
from the lower end of the rotation shaft to the upper por-
tion of the rotation shaft is formed in the rotation shaft,
the lower end of the rotation shaft is provided with an oil
groove formed by notching the rotation shaft in its axial
direction, and a lateral hole through which the rotation
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shaft oil support hole and the oil groove are in commu-
nication with each other, a plate-side oil passage which
is intermittently brought into communication with the oil
groove is formed in the thrust-receiving plate, a housing-
side oil passage which is in communication with the plate-
side oil passage is formed in the oil pump housing, at a
location higher than the oil groove, the lubricant oil sup-
plied from the lateral hole moves downward in the oil
groove by bringing the upper portion of the sliding bearing
and the rotation shaft into abutment against each other,
and the lubricant oil in the oil groove is discharged below
the auxiliary bearing through the plate-side oil passage
and the housing-side oil passage. According to the first
aspect, the upper portion of the sliding bearing and the
rotation shaft are broughtinto abutment against each oth-
er at a location higher than the oil groove, and lubricant
oil supplied from the lateral hole is discharged to a loca-
tion lower than the auxiliary bearing. Therefore, it is pos-
sible to prevent the lubricant oil from being discharged
to the upper portion of the auxiliary bearing. Hence, it is
possible to prevent lubricant oil from being scattered from
the upper portion of the auxiliary bearing and thus, it is
possible to reduce the amount of lubricant oil discharged
outside from the hermetic container.

[0019] According to the second aspect of the invention,
in addition to the first aspect, an oil storing space for
storing the lubricant oil discharged from the oil pump is
formed in a center of the thrust-receiving plate, the plate-
side oil passage is brought into communication with the
oil storing space, and the plate-side oil passage is formed
by extending the same from the oil storing space in its
radial direction. According to the second aspect, lubricant
oil which directly flows into the thrust-receiving plate from
the oil pump through a space between an outer periphery
of a lower end of the rotation shaft and a center hole of
the oil pump housing is also guided to a plate-side oil
passage.

[0020] According to the third aspect of the invention,
in addition to the second aspect, the housing-side oil pas-
sage is composed of aninner groove and an outer groove
formed in an upper surface of the oil pump housing, and
a discharge hole formed in an outer end of the outer
groove, the inner groove and the plate-side oil passage
are superposed on each other and brought into commu-
nication with each other, and the outer groove is covered
with the thrust-receiving plate. According to the third as-
pect, it is easy to discharge impurities mixed into an oil
storing space, and a discharge amount of lubricant oil
can be adjusted by a depth and a groove width of the
outer groove covered with the thrust-receiving plate.
[0021] According to the fourth aspect of the invention,
in addition to the third aspect, the outer groove covered
with the thrust-receiving plate has a cross-section area
which is equal to or smaller than the lateral hole. Accord-
ing to the fourth aspect, lubricant oil supplied from the
lateral hole can appropriately be held by the auxiliary
bearing or the thrust-receiving plate.

[0022] According to the fifth aspect of the invention, in
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addition to the third or fourth aspect, the discharge hole
is formed such that it penetrates the upper and lower
surfaces of the oil pump housing. According to the fifth
aspect, since the discharge amount of lubricant oil can
be adjusted by the outer groove, it is unnecessary to
maintain size precision of the discharge hole, and it is
easy to discharge lubricant oil.

[EMBODIMENT]

[0023] An embodiment of the present invention will be
described below with reference to the drawings. The in-
vention is not limited to the embodiment.

[0024] Fig. 1 is a vertical sectional view of a hermetic
compressor according to the embodiment.

[0025] A compressing mechanism 10 for compressing
refrigerant and an electric mechanism 20 for driving the
compressing mechanism 10 are placed in a hermetic
container 1.

[0026] The hermetic container 1 is composed of a cy-
lindrical torso 1a extending along a vertical direction, an
upper lid 1c for closing an upper opening of the torso 1a,
and a lower lid 1b for closing a lower opening of the torso
1a.

[0027] The hermetic container 1 is provided with a re-
frigerant suction pipe 2 for introducing refrigerant into the
compressing mechanism 10, and a refrigerant discharge
pipe 3 for discharging refrigerant compressed by the
compressing mechanism 10 to a location outside the her-
metic container 1.

[0028] The compressing mechanism 10 includes a
fixed scroll 11 and an orbiting scroll 12.

[0029] A rotation shaft 13 drives the orbiting scroll 12
in an orbiting manner.

[0030] The electric mechanism 20 includes a stator 21
fixed to the hermetic container 1 and a rotor 22 placed
on an inner side of the stator 21. The rotation shaft 13 is
fixed to the rotor 22. An eccentric shaft 13a which is de-
centered eccentrically with respect to the rotation shaft
13 is formed on an upper end of the rotation shaft 13.
[0031] A main bearing 30 for supporting the fixed scroll
11 and the orbiting scroll 12 is provided below the fixed
scroll 11 and the orbiting scroll 12.

[0032] Abearing 31 for pivotally supporting the rotation
shaft 13 and a boss storing section 32 are formed on the
main bearing 30. The main bearing 30 is fixed to the
hermetic container 1 by welding or shrinkage fitting.
[0033] The fixed scroll 11 includes a disk-like fixed
scroll mirror plate 11a, a fixed spiral lap 11b standing on
the fixed scroll mirror plate 11a, and an outer peripheral
wall 11c standing such that it surrounds a periphery of
the fixed spiral lap 11b. A discharge port 14 is formed in
a substantially center portion of the fixed scroll mirror
plate 11a.

[0034] The orbiting scroll 12 includes a disk-like orbit-
ing scroll mirror plate 12a, an orbiting spiral lap 12b stand-
ing on a lap-side end surface of the orbiting scroll mirror
plate 12a, and a cylindrical boss portion 12c formed on
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an end surface of the orbiting scroll mirror plate 12a on
an opposite side from the lap side.

[0035] The fixed spiral lap 11b of the fixed scroll 11
and the orbiting spiral lap 12b of the orbiting scroll 12
mesh with each other, and a plurality of compression
chambers 15 are formed between the fixed spirallap 11b
and the orbiting spiral lap 12b.

[0036] The boss portion 12cisformed ata substantially
central portion of the orbiting scroll mirror plate 12a. The
eccentric shaft 13a is inserted into the boss portion 12c,
and the boss portion 12c is stored in the boss storing
section 32.

[0037] The fixed scroll 11 is fixed to the main bearing
30 at the outer peripheral wall 11c through a plurality of
bolts 16. The orbiting scroll 12 is supported on the fixed
scroll 11 through a rotation restraining member 17 such
as an Oldham ring. The rotation restraining member 17
which restrains rotation of the orbiting scroll 12 is provid-
ed between the fixed scroll 11 and the main bearing 30.
According to this, the orbiting scroll 12 orbits without ro-
tating with respect to the fixed scroll 11.

[0038] A lower end 13b of the rotation shaft 13 is piv-
otally supported by an auxiliary bearing 18 placed on a
lower portion of the hermetic container 1.

[0039] An oil storage section 4 for storing lubricant oil
is formed in a bottom portion of the hermetic container 1.
[0040] A lower end of the rotation shaft 13 is provided
with a displacement oil pump 5. The oil pump 5 is placed
such that its suction port exists in the oil storage section
4. The oil pump 5 is driven by the rotation shaft 13. The
oil pump 5 can reliably pump up lubricant oil existing in
the oil storage section 4 provided in a bottom of the her-
metic container 1 irrespectively of pressure condition or
operation speed, and fear of shortage of oil is resolved.
[0041] A rotation shaft oil support hole 13c extending
from the lower end 13b of the rotation shaft 13 to the
eccentric shaft 13a is formed in the rotation shaft 13.
[0042] Lubricant oil pumped up by the oil pump 5 is
supplied into a bearing of the auxiliary bearing 18, the
bearing 31 and the boss portion 12¢ through the rotation
shaft oil support hole 13c formed in the rotation shaft 13.
[0043] Refrigerant sucked from the refrigerant suction
pipe 2 is guided from the suction port 15a into the com-
pression chambers 15. The compression chambers 15
move while reducing their volumes from an outer periph-
eral side toward a central portion, refrigerant whose pres-
sure reaches a predetermined value in the compression
chambers 15 is discharged from a discharge port 14 pro-
vided in a central portion of the fixed scroll 11 into the
discharge chamber 6. The discharge port 14 is provided
with a discharge reed valve (not shown). The refrigerant
whose pressure reaches a predetermined value in the
compression chamber 15 pushes and opens the dis-
charge reed valve and is discharged into the discharge
chamber 6. The refrigerant which is discharged into the
discharge chamber 6 is derived into an upper portion in
the hermetic container 1, the refrigerant passes through
a refrigerant passage (not shown) formed in the com-
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pressing mechanism 10, reaches a periphery of the elec-
tric mechanism 20, and is discharged from the refrigerant
discharge pipe 3.

[0044] Fig. 2is an enlarged sectional view of essential
portions of the compressing mechanism shown in Fig. 1,
Fig. 3(a) is a plane view of a thrust-receiving plate used
for the hermetic compressor, and Fig. 3(b) is a plane view
ofan oil pump housing used for the hermetic compressor.
[0045] Asliding bearing 13eis placed between the aux-
iliary bearing 18 and the lower end 13b of the rotation
shaft 13.

[0046] The lower end 13b of the rotation shaft 13 is
provided with an oil groove 13f formed by notching the
rotation shaft 13 in an axial direction of the rotation shaft
13, and a lateral hole 13g through which the rotation shaft
oil support hole 13c and the oil groove 13f are in into
communication with each other.

[0047] A thrust-receiving plate 40 is placed below the
auxiliary bearing 18, and receives a thrust force of the
rotation shaft 13. An oil pump housing 50 is placed below
the thrust-receiving plate 40. The oil pump 5 is stored in
a lower surface of the oil pump housing 50.

[0048] An oil storing space 41 for storing lubricant oil
discharged from the oil pump 5, and a plate-side oil pas-
sage 42 which is in communication with the oil groove
13fare formed in the thrust-receiving plate 40. The plate-
side oil passage 42 extends more outward than an outer
diameter of the lower end 13b. The oil storing space 41
is formed at a center of the thrust-receiving plate 40. The
plate-side oil passage 42 is in communication with the
oil storing space 41, and extends in a radial direction from
the oil storing space 41. An outer groove 51b covered
with the thrust-receiving plate 40 has a cross-section ar-
ea which is equal to or smaller than the lateral hole 13g.
[0049] A housing-side oil passage 51 which is in com-
munication with the plate-side oil passage 42 is formed
in the oil pump housing 50. The housing-side oil passage
51 is composed of an inner groove 51a and the outer
groove 51b formed in an upper surface of the oil pump
housing 50, and a discharge hole 51c formed in an outer
end of the outer groove 51b.

[0050] Theinnergroove 51ais superposed and placed
on the plate-side oil passage 42. Therefore, the inner
groove 51a and the plate-side oil passage 42 are in com-
munication with each other. The outer groove 51b is cov-
ered with the thrust-receiving plate 40. The discharge
hole 51c penetrates upper and lower surfaces of the oil
pump housing 50. The discharge hole 51c may be formed
such that the outer end of the outer groove 51b extends
toward the outer periphery of the oil pump housing 50.
[0051] Lubricant oil discharged from the oil pump 5 is
supplied to the rotation shaft oil support hole 13c from a
lower surface of the lower end 13b, and lubricant oil also
flows into the plate-side oil passage 42 from between the
outer periphery of the lower end 13b and a center hole
of the oil pump housing 50.

[0052] At a location higher than the oil groove 13f, lu-
bricant oil in the oil groove 13f is prevented from being
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scattered from an upper portion of the auxiliary bearing
18 by abutting an upper portion of the sliding bearing 13e
and the lower end 13b of the rotation shaft 13 against
each other.

[0053] Lubricant oil supplied from the lateral hole 13g
moves downward in the oil groove 13f. Lubricant oil ex-
isting in the oil groove 13fis discharge to alocation below
the auxiliary bearing 18 through the plate-side oil pas-
sage 42 and the housing-side oil passage 51.

[0054] According to the embodiment, since lubricant
oil supplied from the lateral hole 139 is discharged to a
location below the auxiliary bearing 18, it is possible to
prevent lubricant oil from being discharged to the upper
portion of the auxiliary bearing 18. Therefore, since it is
possible to prevent lubricant oil from being scattered from
the upper portion of the auxiliary bearing 18, itis possible
to reduce the amount of lubricant oil discharged outside
from the hermetic container 1.

[0055] Further, according to the embodiment, lubricant
oilwhich flows, fromthe oil pump 5, directly into the thrust-
receiving plate 40 through a space between the outer
periphery of the lower end 13b and the center hole of the
oil pump housing 50 is also guided to the plate-side oil
passage 42.

[0056] Furthermore, according to the embodiment, it
is easy to discharge impurities which are mixed into the
oil storing space 41, and a discharge amount of lubricant
oil can be adjusted by the depth and the groove width of
the outer groove 51b which is covered with the thrust-
receiving plate 40.

[0057] According to the embodiment, lubricant oil sup-
plied from the lateral hole 13g can appropriately be held
by the auxiliary bearing 18 and the thrust-receiving plate
40.

[0058] According to the embodiment, since the dis-
charge amount of lubricant oil can be adjusted by the
outer groove 51b, it is unnecessary to maintain size pre-
cision of the discharge hole 51c, and it is easy to dis-
charge lubricant oil.

[0059] As the refrigerant of the present invention, it is
possible to use R32, carbon dioxide, and refrigerant hav-
ing carbon-carbon double bond.

[INDUSTRIAL APPLICABILITY]

[0060] The hermetic compressor of the present inven-
tion is useful for a refrigeration cycle device of a hot water
heater, an air conditioner, a hot water supplying system,
a freezing machine and the like.

[EXPLANATION OF SYMBOLS]

[0061]

1 hermetic container

2 refrigerant suction pipe

3 refrigerant discharge pipe
4 oil storage section
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5 oil pump

6 discharge chamber

10 compressing mechanism
11 fixed scroll

12 orbiting scroll

13 rotation shaft

13a  eccentric shaft

13b  lowerend

13c  rotation shaft oil support hole
13e  sliding bearing

13f  oil groove

13g lateral hole

14 discharge port

15 compression chamber
16 bolt

17 rotation restraining member
18 auxiliary bearing

20 electric mechanism

21 stator

22 rotor

30 main bearing

31 bearing

32 boss storing section

40 thrust-receiving plate

41 oil storing space

42 plate-side oil passage
50 oil pump housing

51 housing-side oil passage
51a  inner groove

51b  outer groove

51c  discharge hole

Claims

1. A hermetic compressor in which a compressing

mechanism for compressing refrigerant, and an
electric mechanism for driving the compressing
mechanism by a rotation shaft are placed in a her-
metic container,

an oil storage section for storing lubricant oil is
formed in a bottom of the hermetic container,

the hermetic compressor includes;

a main bearing for supporting an upper portion of the
rotation shaft,

an auxiliary bearing for supporting a lower end of the
rotation shaft,

a sliding bearing placed between the auxiliary bear-
ing and the rotation shaft,

a thrust-receiving plate placed below the auxiliary
bearing and receiving a thrust force of the rotation
shaft,

an oil pump housing placed below the thrust-receiv-
ing plate, and

a displacement oil pump stored in a lower surface of
the oil pump housing, wherein

a rotation shaft oil support hole extending from the
lower end of the rotation shaft to the upper portion
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of the rotation shaft is formed in the rotation shaft,
the lower end of the rotation shaft is provided with
an oil groove formed by notching the rotation shaft
in its axial direction, and a lateral hole through which
the rotation shaft oil support hole and the oil groove
are in communication with each other,

a plate-side oil passage which is intermittently
brought into communication with the oil groove is
formed in the thrust-receiving plate,

a housing-side oil passage which is in communica-
tion with the plate-side oil passage is formed in the
oil pump housing,

at a location higher than the oil groove, the lubricant
oil supplied from the lateral hole moves downward
in the oil groove by bringing an upper portion of the
sliding bearing and the rotation shaft into abutment
against each other, and

the lubricant oil in the oil groove is discharged below
the auxiliary bearing through the plate-side oil pas-
sage and the housing-side oil passage.

The hermetic compressor according to claim 1,
wherein an oil storing space for storing the lubricant
oil discharged from the oil pump is formed in a center
of the thrust-receiving plate,

the plate-side oil passage is brought into communi-
cation with the oil storing space, and

the plate-side oil passage is formed by extending the
same from the oil storing space in its radial direction.

The hermetic compressor according to claim 2,
wherein

the housing-side oil passage is composed of an inner
groove and an outer groove formed in an upper sur-
face of the oil pump housing, and a discharge hole
formed in an outer end of the outer groove,

the inner groove and the plate-side oil passage are
superposed on each other and brought into commu-
nication with each other, and

the outer groove is covered with the thrust-receiving
plate.

The hermetic compressor according to claim 3,
wherein

the outer groove covered with the thrust-receiving
plate has a cross-section area which is equal to or
smaller than the lateral hole.

The hermetic compressor according to claim 3 or 4,
wherein

the discharge hole is formed such that it penetrates
the upper and lower surfaces ofthe oil pump housing.
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