
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

23
6 

82
9

A
1

��&��

���
����
(11) EP 2 236 829 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
06.10.2010 Bulletin 2010/40

(21) Application number: 09705815.0

(22) Date of filing: 21.01.2009

(51) Int Cl.:
F04C 18/02 (2006.01) F04C 23/02 (2006.01)

F04C 29/00 (2006.01)

(86) International application number: 
PCT/JP2009/050861

(87) International publication number: 
WO 2009/096288 (06.08.2009 Gazette 2009/32)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MK MT NL NO PL 
PT RO SE SI SK TR
Designated Extension States: 
AL BA RS

(30) Priority: 29.01.2008 JP 2008018203

(71) Applicant: Mitsubishi Heavy Industries, Ltd.
Tokyo 108-8215 (JP)

(72) Inventors:  
• SATO, Hajime

Nagoya-shi
Aichi 453-8515 (JP)

• KIMATA, Yoshiyuki
Kiyosu-shi
Aichi 452-8561 (JP)

(74) Representative: Intes, Didier Gérard André et al
Cabinet Beau de Loménie 
158, rue de l’Université
75340 Paris Cedex 07 (FR)

(54) SEALED-TYPE SCROLL COMPRESSOR

(57) An object thereof is, when employing a structure
in which a sealed housing is divided, to provide a hermetic
scroll compressor that can improve the assembly preci-
sion, the manufacturability, and the ease of assembly
and that can easily realize housings having different di-
ameters according to the necessity. A sealed housing
(10) includes a center housing (10A) in which an electric
motor (4) is securely mounted, a ring-like bearing bracket
(11) provided at the upper end of the center housing
(10A), and an upper housing (10C) provided on the bear-
ing bracket (11) and accommodating a scroll compressor
(3) therein. First and second welded portions (54, 55) to
which the ends of the center housing (10A) and upper
housing (10C) are fitted and to which the housings are
welded from the outer circumference side are provided
on the outer circumferential portion of the bearing bracket
(11), and a bearing case (31) to which the scroll com-
pressor (3) is incorporated is securely mounted on the
top surface thereof with bolts (12).
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Description

Technical Field

[0001] The present invention relates to hermetic scroll
compressors in which a sealed housing accommodates
a scroll compressor and an electric motor for driving the
scroll compressor.

Background Art

[0002] Conventionally, in hermetic scroll compressors,
various structures for securely mounting a scroll com-
pressor in a sealed housing have been proposed. Rep-
resentative examples include a structure in which a bear-
ing case, which is typically provided in scroll compres-
sors, is directly plug-welded or caulked to the sealed
housing, and the scroll compressor is mounted thereto,
and a structure in which a bearing bracket is welded in
the sealed housing, and the bearing case is bolted thereto
to mount the scroll compressor thereto.
[0003] A hermetic scroll compressor in which a bearing
case is bolted to a bearing bracket to incorporate a scroll
compressor therein has a feature that it is not affected
by distortion caused by plug welding or caulking, thus
making centering easy, though it requires installation of
the bearing bracket. A hermetic scroll compressor in
which a bearing bracket is directly bonded to the inner
circumferential surface of a sealed housing by welding
or the like, as shown in Patent Citation 1, and a hermetic
scroll compressor in which a sealed housing is divided
into upper and lower housings by a bearing bracket dis-
posed therebetween, and the divided upper and lower
housings are bonded to the bearing bracket, as shown
in Patent Citation 2, have been proposed as examples
of the hermetic scroll compressors having the above con-
figuration.
[0004] Patent Citation 1:
Japanese Unexamined Patent Application, Publication
No. Hei 5-99168 (see FIG. 1)
Patent Citation 2:
Japanese Unexamined Patent Application, Publication
No. 2000-97173 (see FIG. 1)

Disclosure of Invention

[0005] In the hermetic scroll compressor shown in Pat-
ent Citation 1, the bearing bracket is bonded to the inner
circumferential surface of the sealed housing by welding
or the like. In such a configuration, however, the working
efficiency is low because the bearing bracket is welded
to the inner circumference. In addition, there is a problem
in that it is difficult to perform weld bead treatment or
finishing of a bearing surface of the bearing bracket
where the bearing case is mounted. Thus, there is a prob-
lem in that the manufacturability and the assembly pre-
cision decrease.
Furthermore, in the hermetic scroll compressor shown in

Patent Citation 2, the housings divided into the upper and
lower housings are bonded to the bearing bracket. How-
ever, Patent Citation 2 does not specifically teach or sug-
gest a bracket structure or a welding structure for easily
and efficiently welding the divided housings to the bear-
ing bracket, taking into consideration the working effi-
ciency and the manufacturability, or a configuration uti-
lizing the features achieved by the divided housings.
Thus, there are still many problems.
[0006] The present invention has been made in view
of the above-described circumstances, and an object
thereof is, when a structure in which a sealed housing is
divided by disposing a bearing bracket is employed, to
provide a hermetic scroll compressor that can improve
the assembly precision, the manufacturability, and the
ease of assembly and that can easily realize housings
having different diameters according to the necessity.
[0007] To solve the above-described problems, the
hermetic scroll compressor of the present invention em-
ploys the following solutions.
A hermetic scroll compressor of the present invention is
a hermetic scroll compressor in which an electric motor
is mounted at a lower part in a sealed housing and a
scroll compressor driven by the electric motor is mounted
at an upper part in the sealed housing. The sealed hous-
ing includes a cylindrical center housing that is sealed
by a lower housing at the lower end and accommodates
the electric motor securely mounted therein, a ring-like
bearing bracket provided at the upper end of the center
housing, and an upper housing that is provided on the
bearing bracket, seals the upper part of the center hous-
ing, and accommodates the scroll compressor. The bear-
ing bracket has first and second welded portions provided
at an outer circumferential portion thereof, to which ends
of the center and upper housings are fitted and to which
the housings are welded from the outer circumference
side, and a bearing case in which the scroll compressor
is incorporated is securely mounted on the top surface
of the bearing bracket with bolts.
[0008] In the present invention, because the bearing
bracket divides the sealed housing into the center hous-
ing accommodating the electric motor and the upper
housing accommodating the scroll compressor, finishing
of the top surface of the bearing bracket where the bear-
ing case, in which the scroll compressor is incorporated,
is securely mounted can be easily performed. That is, it
is possible for finishing to be performed after the bearing
bracket is welded to the center housing and while the top
surface of the bearing bracket is exposed. Thus, it is pos-
sible to simplify finishing, such as machining the top sur-
face, and to eliminate the thermal deformation caused
by welding. Accordingly, it is possible to increase the as-
sembly precision of the scroll compressor securely
mounted on the top surface of the bearing bracket and
to improve the manufacturability and ease of assembly
thereof. Furthermore, because the ends of the center and
upper housings are fitted to the first and second welded
portions of the bearing bracket and the housings are

1 2 



EP 2 236 829 A1

3

5

10

15

20

25

30

35

40

45

50

55

welded from the outer circumference side, it is possible
to simplify the welding operation and to eliminate or sim-
plify the weld bead treatment, thereby improving the man-
ufacturability. Furthermore, because it is possible to
make the center and upper housings welded to the first
and second welded portions through the bearing bracket
have different diameters, the diameters of the center and
upper housings can be easily differentiated according to
the capacity (size) or the like of the electric motor and
scroll compressor to be accommodated therein.
[0009]  The above-described hermetic scroll compres-
sor of the present invention may be configured such that
the bearing bracket has the first welded portion to which
the end of the upper housing is fitted from the outside
and the second welded portion to which the end of the
center housing is fitted from the inside.
[0010] With this configuration, because the upper
housing fitted to the first welded portion from the outside
can be welded from the outer circumference side to the
outer circumferential surface of the bearing bracket to
which the center housing is fitted from the inside and is
welded to the second welded portion from the outer cir-
cumference side, the top surface of the bearing bracket
can be finished while the center and upper housings are
fitted to the first and second welded portions of the bear-
ing bracket from the outside and the inside, respectively,
and are welded from outer circumference side, and while
the bearing bracket is welded to the center housing. Ac-
cordingly, it is possible to simplify the welding operations
and the finishing of the top surface and to eliminate or
simplify the weld bead treatment, thereby improving the
manufacturability.
[0011] Any one of the above-described hermetic scroll
compressors of the present invention may be configured
such that the bearing bracket is provided with bolt holes
for fixing the bearing case, the bolt holes being processed
after the bearing bracket is welded to the center housing.
[0012] With this configuration, because the bolt holes
for fixing the bearing case, which are provided in the bear-
ing bracket, are processed after the bearing bracket is
welded to the center housing, misalignment of the bolt
holes due to thermal deformation during welding or axial
misalignment between the bearing bracket and the cent-
er housing can be prevented. Accordingly, the ease of
assembly and assembly precision of the scroll compres-
sor can be improved.
[0013] Any one of the above-described hermetic scroll
compressors of the present invention may be configured
such that the top surface of the bearing bracket is pro-
vided with at least one gas-channel groove extending
radially from the inner circumferential surface toward the
outer circumference.
[0014] With this configuration, because the gas chan-
nel that introduces intake gas from the center housing
side into the scroll compressor is formed of the gas-chan-
nel groove provided on the top surface of the bearing
bracket so as to extend radially from the inner circumfer-
ential surface toward the outer circumference, the intake

gas can be introduced from a position closer to the center
of the housing. Accordingly, it becomes possible to intro-
duce more gas from the central area where the amount
of gas component is large, while avoiding introducing gas
from the outer circumferential area of the housing where
the oil content tends to be high. Thus, the oil circulation
rate (OCR) to the refrigeration cycle side can be reduced.
[0015] The above-described hermetic scroll compres-
sor of the present invention may be configured such that
the inner circumferential surface of the bearing bracket
is provided with a tapered surface widening upward, at
least at the entirety or part of the position where the gas-
channel groove is provided.
[0016] With this configuration, because the inner cir-
cumferential surface of the bearing bracket is provided
with the tapered surface widening upward, at the entirety
or part of the position where the gas-channel groove is
provided, it is possible to increase the gas channel area
and to smoothly guide the intake gas to the radially ex-
tending gas-channel groove along the tapered surface.
Accordingly, pressure loss of the intake gas in the gas
channel can be reduced as much as possible.
[0017] Any one of the above-described hermetic scroll
compressors of the present invention may be configured
such that the bearing bracket is provided with a slit ex-
tending radially from the inner circumferential surface to-
ward the outer circumference, and the slit, by being
sealed by the bearing case at the inner circumference
side, forms on the outer circumference side a wiring chan-
nel for a motor lead wire connected to the electric motor.
[0018] With this configuration, because the bearing
bracket is provided with the radially extending slit, and
the inner circumference side thereof is closed by the
bearing case to form the wiring channel for the motor
lead wire on the outer circumference side, it is possible
to easily form the wiring channel having a minimum chan-
nel area and capable of preventing bypassing of the in-
take gas, without providing a through-hole. Accordingly,
wiring and leading out of the motor lead wire to be con-
nected to the electric motor can be simplified.
[0019] Any one of the above-described hermetic scroll
compressors of the present invention may be configured
such that the first and second welded portions have di-
ameters different from each other, and the center and
upper housings having different diameters are welded to
the first and second welded portions.
[0020] With this configuration, because the first and
second welded portions of the bearing bracket have di-
ameters different from each other, the center and upper
housings having different diameters can be welded there-
to. Thus, it becomes possible to make the diameters of
the center housing accommodating the electric motor
and the upper housing accommodating the scroll com-
pressor different, enabling an electric motor capable of
achieving necessary output power or a scroll compressor
capable of achieving necessary capacity to be arbitrarily
selected, without being limited by the diameters of the
housings. Accordingly, it is possible to increase the de-
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sign flexibility and expand the extent of use of common
components, when selecting the motor capacity or the
compressor capacity.
[0021] The above-described hermetic scroll compres-
sor of the present invention may be configured such that
the bearing bracket is formed in a shape protruding to-
ward the housing having a smaller diameter among the
center and upper housings.
[0022] With this configuration, because the bearing
bracket is formed in a shape protruding toward the hous-
ing having a smaller diameter, even when the diameters
of the center and upper housings are significantly differ-
ent, it is possible to reduce stress concentration on the
bearing bracket and to easily ensure the pressure-resist-
ing strength of the sealed housing. Accordingly, while the
present invention can reduce the capacity of the com-
pressor by using high-pressure, high-density refrigerant,
it can be effectively applied to a hermetic scroll compres-
sor that requires a high-output electric motor.
[0023] According to the present invention, because fin-
ishing can be performed after the bearing bracket is weld-
ed to the center housing and while the top surface of the
bearing bracket is exposed, it is possible to simplify fin-
ishing, such as machining the top surface, and to elimi-
nate the thermal deformation caused by welding. Thus,
it is possible to increase the assembly precision of the
scroll compressor securely mounted on the top surface
of the bearing bracket and to improve the manufactura-
bility and ease of assembly thereof. Furthermore, be-
cause the ends of the center and upper housings are
fitted to the first and second welded portions of the bear-
ing bracket, and the housings are welded from the outer
circumference side, it is possible to simplify the welding
operation and to eliminate or simplify the weld bead treat-
ment, thereby improving the manufacturability. Further-
more, because it is possible to make the center and upper
housings welded to the first and second welded portions
through the bearing bracket have different diameters, the
diameters of the center and upper housings can be easily
differentiated according to the capacity (size) or the like
of the electric motor and scroll compressor to be accom-
modated therein.

Brief Description of Drawings

[0024]

[FIG. 1] FIG. 1 is a longitudinal sectional view of a
two-stage compressor that employs a hermetic scroll
compressor according to a first embodiment of the
present invention.
[FIG. 2] FIG. 2 is an enlarged longitudinal sectional
view of the vicinity of a bearing bracket of the her-
metic scroll compressor shown in FIG. 1.
[FIG. 3A] FIG. 3A is a lateral sectional view of the
vicinity of the bearing bracket of the hermetic scroll
compressor shown in FIG. 2.
[FIG. 3B] FIG. 3B is a view equivalent to the longi-

tudinal cross section of a gas-channel groove portion
in the vicinity of the bearing bracket of the hermetic
scroll compressor shown in FIG. 2.
[FIG. 4A] FIG. 4A is a longitudinal sectional view of
a center housing and the bearing bracket of the her-
metic scroll compressor shown in FIG. 2.
[FIG. 4B] FIG. 4B is a right side view of the center
housing and the bearing bracket of the hermetic
scroll compressor shown in FIG. 2.
[FIG. 5] FIG. 5 is a view equivalent to the cross sec-
tion taken along line a-a in FIG. 2.
[FIG. 6] FIG. 6 is a view equivalent to the cross sec-
tion taken along line b-b in FIG. 2.
[FIG. 7] FIG. 7 is a longitudinal sectional view of a
two-stage compressor that employs a hermetic scroll
compressor according to a second embodiment of
the present invention.
[FIG. 8] FIG. 8 is a longitudinal sectional view of a
two-stage compressor that employs a hermetic scroll
compressor according to a third embodiment of the
present invention.

Explanation of Reference:

[0025]

1: two-stage compressor
3: scroll compressor
4: electric motor
10: sealed housing
10A: center housing
10B: lower housing
10C: upper housing
11, 11A: bearing bracket
12: bolt
50B: flange portion (protruding shape)
51: top surface of bearing bracket
52: bolt hole
54: first welded portion
55: second welded portion
56: gas-channel groove
57: tapered surface
58: slit
59: wiring channel
Φ1, Φ3, Φ5: inside diameter of center housing
Φ2, Φ4, Φ6: inside diameter of upper housing

Best Mode for Carrying Out the Invention

[0026] Embodiments of the present invention will be
described below with reference to the drawings.

.First Embodiment

[0027] A first embodiment of the present invention will
be described below using FIGS. 1 to 6.
[0028] FIG. 1 shows a longitudinal sectional view of a
two-stage compressor 1 for refrigeration air-conditioning
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that uses a hermetic scroll compressor according to the
first embodiment of the present invention. Note that, in
this embodiment, for convenience’ sake, although a her-
metic scroll compressor 3 according to the first embodi-
ment of the present invention will be described taking as
an example the two-stage compressor 1, configured by
using a rotary compressor 2 on a low-stage side and a
scroll compressor 3 on a high-stage side, the present
invention is of course applicable to a single-stage her-
metic scroll compressor or a multi-stage hermetic scroll
compressor in which scroll compressors are used on both
the low-stage side and the high-stage side.
[0029] The two-stage compressor 1 using the hermetic
scroll compressor 3 includes a sealed housing 10. The
sealed housing 10 consists of a cylindrical center housing
10A, a ring-like bearing bracket 11 provided on the center
housing 10A and welded thereto over the entire circum-
ference, a lower housing 10B that seals the bottom of
the center housing 10A, and an upper housing 10C that
seals the top of the center housing 10A and is provided
on the bearing bracket 11 and welded thereto over the
entire circumference.
[0030] An electric motor 4 consisting of a stator 5 and
a rotor 6 is securely mounted at substantially the central
part in the center housing 10A. A rotary shaft (crank shaft)
7 is integrally connected to the rotor 6. The rotary com-
pressor 2 on the low-stage side is mounted below the
electric motor 4. The rotary compressor 2 on the low-
stage side is configured to include a cylinder body 21 that
has a cylinder chamber 20 and is securely mounted in
the center housing 10A; an upper bearing 22 and a lower
bearing 23 that are securely mounted above and below
the cylinder body 21 to seal the top and bottom of the
cylinder chamber 20; a rotor 24 that is fitted to a crank
portion 7A of the rotary shaft 7 and rotates on the inner
circumferential surface of the cylinder chamber 20; and
a blade and a blade holding spring (not shown) that divide
the inside of the cylinder chamber 20 into an intake side
and a discharge side.
[0031] This rotary compressor 2 is configured to take
in a low-pressure refrigerant gas (working gas) into the
cylinder chamber 20 through an intake tube 25, compress
the refrigerant gas to an intermediate pressure via rota-
tion of the rotor 24, discharge the gas into discharge
chambers 26 and 27 formed thereabove and therebelow
using an upper bearing 22 and a lower bearing 23, merge
the gas in the discharge chamber 26, and discharge the
gas into the center housing 10A. This intermediate-pres-
sure refrigerant gas circulates through a gas channel hole
6A or the like provided in the rotor 6 of the electric motor
4, is guided to a space above the electric motor 4, and
is then taken into the scroll compressor 3 on the high-
stage side to be subjected to two-stage compression.
[0032] The scroll compressor 3 on the high-stage side
is provided in the upper housing 10C. The scroll com-
pressor 3 includes a bearing case 31 (also referred to as
a frame member or a support member) that has a bearing
30 for supporting the rotary shaft (crank shaft) 7 and is

securely mounted on a top surface 51 of the bearing
bracket 11 (see FIGS. 4A and 4B) with bolts 12, and a
fixed scroll member 32 and an orbiting scroll member 33
that respectively have spiral-shaped wraps 32B and 33B
provided upright on end plates 32A and 33A and that
form a pair of compression chambers 34 by being mount-
ed onto the bearing case 31 in such a manner that the
spiral-shaped wraps 32B and 33B are meshed with each
other.
[0033] Furthermore, the scroll compressor 3 is config-
ured to include an orbit boss portion 33C that connects
the orbiting scroll member 33 and an eccentric pin 7B of
the rotary shaft 7 through a drive bush 13 to allow the
orbiting scroll member 33 to orbitally revolve; a self-ro-
tation preventing mechanism 35 that is provided between
the orbiting scroll member 33 and the bearing case 31
to allow the orbiting scroll member 33 to orbitally revolve
while preventing self rotation thereof; a discharge reed
valve 36 provided on the back surface side of the fixed
scroll member 32 to open and close a discharge port
32C; a discharge cover 38 securely mounted on the back
surface side of the fixed scroll member 32 so as to sur-
round the discharge reed valve 36 and form an oil-sep-
aration chamber 37; an outlet tube 39 connected to the
central portion of the discharge cover 38, through which
the compressed high-pressure gas is discharged out-
side; and an oil-separation mechanism 40 that is mount-
ed in the oil-separation chamber 37 and separates oil
from compressed gas by centrifugation.
[0034] The scroll compressor 3 is configured to take
intermediate-pressure refrigerant gas compressed by
the rotary compressor 2 on the low-stage side and dis-
charged into the sealed housing 10 into the compression
chambers 34, compress the intermediate-pressure re-
frigerant gas to a higher pressure state through a com-
pression operation performed by orbital revolution of the
orbiting scroll member 33, and then discharge the gas
into the oil-separation chamber 37 in the discharge cover
38 through the discharge reed valve 36. This high-tem-
perature, high-pressure refrigerant gas is sent to the out-
side of the two-stage compressor 1, i.e., toward the re-
frigeration cycle side, through the outlet tube 39, after oil
in the gas is separated by the oil-separation mechanism
40 in the oil-separation chamber 37.
[0035] Furthermore, a known displacement-type oil-
supply pump 14 is incorporated between the bottom end
of the rotary shaft (crank shaft) 7 and the lower bearing
23 of the rotary compressor 2 on the low-stage side. This
displacement-type oil-supply pump 14 is configured to
pump up lubricant oil 15 filled in the bottom of the sealed
housing 10 and forcibly supply the lubricant oil 15 to por-
tions requiring lubrication, such as bearing portions of
the rotary compressor 2 and scroll compressor 3, through
an oil-supply hole 16 provided in the rotary shaft 7.
[0036] The oil supplied by the oil-supply pump 14 and
lubricating the scroll compressor 3 and the oil separated
by the oil-separation mechanism 40 pass through oil drop
holes 41, 42, and 43 provided in the fixed scroll member
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32 and bearing case 31 and flow from an oil discharge
pipe 44 connected to the bearing bracket 11 to the bottom
of the sealed housing 10. Note that a pressure-reduction
mechanism (not shown) is disposed in the oil drop hole
41 from the oil-separation mechanism 40.
[0037]  The configuration of the vicinity of the bearing
bracket 11 that divides the sealed housing 10 into upper
and lower housings will be described in detail below.
As has been described above, the sealed housing 10 is
configured to include the cylindrical center housing 10A
accommodating the electric motor 4 and the upper hous-
ing 10C accommodating the scroll compressor 3 and
sealing the top of the center housing 10A, the housings
being welded into a single part with the bearing bracket
11 therebetween.
[0038] As shown in FIGS. 2 to 6, the bearing bracket
11 is a ring-like bracket made of a flat plate and has a
flange portion 50 that extends downward at a right angle
at the bottom of the outer circumference thereof. The top
surface 51 of the bearing bracket 11 serves as a bearing
surface where the bearing case 31 of the scroll compres-
sor 3 is securely mounted with the bolts 12, and a plurality
of (in this embodiment, six) bolt holes 52 with which the
bolts 12 are engaged are bored therein at equal intervals.
Furthermore, a pipe hole 53 to which the above-de-
scribed oil discharge pipe 44 is connected is provided in
the top surface 51 of the bearing bracket 11.
[0039] At the outer circumferential portion of the bear-
ing bracket 11, a first welded portion 54 to which the lower
end of the upper housing 10C is fitted from the outside
is formed on the outer circumference of the upper half
portion, and a second welded portion 55 to which the
upper end of the center housing 10A is fitted from the
inside is formed on the inner circumference of the flange
portion 50. The structure is configured such that the ends
of the upper housing 10C and center housing 10A are
fitted to the first welded portion 54 and the second welded
portion 55, respectively, and, in another step, they are
welded from the outer circumference side, as indicated
by arrows A and B shown in FIG. 2.
[0040] Furthermore, a plurality of gas-channel grooves
56 having a certain depth (see FIG. 3B) and extending
radially from the inner circumferential surface toward the
outer circumference are provided in the top surface 51
of the bearing bracket 11. These gas-channel grooves
56 guide the gas taken in from the inner circumference
side of the bearing bracket 11 toward the outer circum-
ference and, as shown in FIG. 5, constitute intake gas
channels 17 that are continuous from the inside of the
center housing 10A to the compression chambers 34 of
the scroll compressor 3, by being combined with corre-
sponding gas-channel grooves 31A provided in the bot-
tom surface and outer circumferential surface of the bear-
ing case 31 securely mounted on the bearing bracket 11.
[0041] Furthermore, the upper half portion of the inner
circumferential surface of the bearing bracket 11 is a ta-
pered surface 57 widening upward. Although this tapered
surface 57 can be provided over the entire circumference

of the inner circumferential surface (this embodiment), it
does not necessarily need to be provided over the entire
circumference, and it may be provided at least at a po-
sition corresponding to the gas-channel grooves 56. Also
with respect to the height direction (thickness direction),
not only the upper half portion, but also the entire area
in the thickness direction between the top and bottom
surfaces may be tapered.
[0042] Furthermore, the bearing bracket 11 has a slit
58 provided radially from the inner circumferential sur-
face toward the outer circumference and penetrating
from the top to bottom, at one location on the circumfer-
ence. As shown in FIG. 6, this slit 58 is configured to be
closed at the inner circumference side by the bearing
case 31 securely mounted on the bearing bracket 11 and
to allow the upper side and lower side of the bearing
bracket 11 to communicate with each other at part of the
outer circumference side to form a wiring channel 59
through which a motor lead wire 19 (U-V-W wire) for sup-
plying electricity to the electric motor 4 through a glass-
sealed terminal 18 (see FIG. 1) passes.
[0043] Furthermore, in the above-described center
housing 10A, upper housing 10C, and bearing bracket
11, finishing of the top surface 51 of the bearing bracket
11 (flat-surface machining of the bearing surface) and
processing of the bolt holes 52 and pipe hole 53 are per-
formed after one end of the center housing 10A is fitted
to the second welded portion 55 of the bearing bracket
11 and is welded over the entire circumference thereof,
so that distortion due to thermal deformation during weld-
ing, misalignment of the centers of the holes, and the like
are prevented. The bearing case 31 is mounted on the
thus-finished top surface 51 of the bearing bracket 11,
and then, the components of the scroll compressor 3 are
mounted thereto. Then, the upper housing 10C is fitted
to the first welded portion 54 of the bearing bracket 11
and is welded over the entire circumference thereof.
[0044] Furthermore, the gas-channel grooves 56 and
the slit 58 provided in the bearing bracket 11 do not pen-
etrate through to the extreme outer circumferential sur-
face of the bearing bracket 11, so that no portion pene-
trates through to the outer circumferential surface. Thus,
a configuration that can ensure strength against defor-
mation during welding or the like as much as possible is
achieved.
Note that, in this embodiment, as shown in FIG. 2, the
inside diameter Φ2 of the upper housing 10C accommo-
dating the scroll compressor 3 is slightly larger than the
inside diameter Φ1 of the center housing 10A accommo-
dating the electric motor 4 (Φ1 < Φ2), and the diameters
of the first welded portion 54 and the second welded por-
tion 55 of the bearing bracket 11 have the same relation-
ship. This shows that the divided center housing 10A and
the upper housing 10C do not necessarily have to have
the same diameters, but they may of course have the
same diameters.
[0045] With the above-described configuration, this
embodiment provides the following advantages.
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Low-temperature, low-pressure refrigerant gas taken in-
to the cylinder chamber 20 of the rotary compressor 2 on
the low-stage side through the intake tube 25 is com-
pressed by the rotation of the rotor 24 to an intermediate
pressure and is then discharged into the discharge cham-
bers 26 and 27. This intermediate-pressure refrigerant
gas is merged in the discharge chamber 26 and is then
discharged into the space below the electric motor 4,
from where it circulates through the gas channel hole 6A
and the like provided in the rotor 6 of the electric motor
4 and flows to the space above the electric motor 4.
[0046] The intermediate-pressure refrigerant gas flow-
ing to the space above the electric motor 4 passes
through the intake gas channels 17 formed of the gas-
channel grooves 31A and 56 provided in the outer surface
of the bearing case 31 and in the top surface 51 of the
bearing bracket 11 so as to extend radially from the cen-
tral region of the center housing 10A, and is taken into
the compression chambers 34 formed between the fixed
scroll member 32 and the orbiting scroll member 33. This
intermediate-pressure refrigerant gas is subjected to
two-stage compression to a high-temperature, high-
pressure state through a compression operation per-
formed by orbital revolution of the orbiting scroll member
33 and is then discharged from the discharge port 32C
into the discharge cover 38 through the discharge reed
valve 36.
[0047] In the above-described two-stage compression
process, part of the lubricant oil 15 supplied by the oil-
supply pump 14 and used for lubricating the rotary com-
pressor 2 is entrained in the refrigerant gas and is dis-
charged into the center housing 10A together with the
intermediate-pressure refrigerant gas. Furthermore, part
of the lubricant oil 15 supplied to the scroll compressor
3 through the oil-supply hole 16 to lubricate the scroll
compressor 3 and flowing down through the oil drop holes
43 and 42 and the oil discharge pipe 44 to the bottom in
the sealed housing 10 is entrained in this intermediate-
pressure refrigerant gas. Thus, the intermediate-pres-
sure refrigerant gas in which the lubricant oil 15 is en-
trained is taken into the scroll compressor 3 to be com-
pressed while containing oil. Then, it is turned into a high-
temperature, high-pressure gas and is discharged from
the discharge port 32C together with the oil.
[0048] This high-temperature, high-pressure com-
pressed gas containing oil is discharged to the refriger-
ation cycle side from the outlet tube 39 connected to the
central portion of the discharge cover 38, after the oil is
separated by centrifugation in the centrifugal oil-separa-
tion mechanism 40 provided in the oil-separation cham-
ber 37 in the discharge cover 38. Accordingly, the oil
circulation rate (OCR) of the lubricant oil 15 circulated to
the refrigeration cycle side is reduced, improving the sys-
tem efficiency and solving the problem of lubricant oil
shortage in the compressor 1. The oil separated in the
oil-separation chamber 37 is reduced to a low pressure
by the pressure-reduction mechanism in the oil drop hole
41 and is allowed to flow through the oil drop hole 42 and

the oil discharge pipe 44 to the bottom of the sealed hous-
ing 10.
[0049] In the above-described scroll compressor 3, the
sealed housing 10 is configured to be divided, above and
below the bearing bracket 11 to which the bearing case
31 is securely mounted, into the upper housing accom-
modating the scroll compressor 3 and the center housing
10A accommodating the electric motor 4. Thus, finishing,
such as machining and processing of the bolt holes 52
and pipe hole 53, can be performed after the bearing
bracket 11 is welded to the center housing 10A and while
the top surface 51 of the bearing bracket 11 is exposed.
Thus, it is possible to simplify finishing of the top surface
51 of the bearing bracket 11 and to eliminate distortion
due to thermal deformation caused by welding, misalign-
ment between the centers of the bolt holes 52, and the
like. Accordingly, it is possible to increase the assembly
precision of the scroll compressor 3 securely mounted
on the bearing bracket 11 and to improve the manufac-
turability and ease of assembly thereof.
[0050] Furthermore, because the first welded portion
54 and the second welded portion 55 are provided on
the outer circumference of the bearing bracket 11, so that
the ends of the upper housing 10C and center housing
10A can be fitted to the first and second welded portions
54 and 55 from the outside and the inside, respectively,
and so that the housings 10A and 10C can be welded
thereto from the outer circumference side, it is possible
to facilitate positioning during welding, as well as the
welding operation itself, and to eliminate or simplify the
weld bead treatment, thereby improving the manufactur-
ability.
[0051] Furthermore, it is possible to make the center
housing 10A and upper housing 10C welded to the first
welded portion 54 and the second welded portion 55
through the bearing bracket 11 have different diameters.
That is, because the center housing 10A and the upper
housing 10C do not necessarily need to have the same
diameters, the diameters of the center housing 10A and
the upper housing 10C can be appropriately differentiat-
ed according to the capacity (size) or the like of the elec-
tric motor 4 and scroll compressor 3 to be accommodated
therein.
[0052] Furthermore, because the intake gas channels
17 are formed of the plurality of gas-channel grooves 56
provided in the top surface 51 of the bearing bracket 11
so as to extend radially from the inner circumferential
surface toward the outer circumference and the gas-
channel grooves 31A provided in the outer surface of the
bearing case 31 so as to correspond to the gas-channel
grooves 56, the intake gas channels 17 having a sufficient
channel area can be formed from the central region of
the sealed housing 10 toward the outer circumference.
Thus, the intake gas in the center housing 10A can be
introduced from a position closer to the center of the
housing. Accordingly, it becomes possible to introduce
more gas from the central area where the amount of gas
component is large, while avoiding introducing gas from
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the outer circumferential area of the housing where the
oil content tends to be high. Thus, the oil circulation rate
(OCR) to the refrigeration cycle side can be reduced.
[0053] Furthermore, in addition to the above-described
configuration, because the tapered surface 57 widening
upward is provided on the inner circumferential surface
of the bearing bracket 11, at least at the entirety or part
of the position where the gas-channel grooves 56 are
provided, the gas channel area can be further increased
and the intake gas can be smoothly guided to the radially
extending gas-channel grooves 56, i.e., the intake gas
channels 17, along the tapered surface 57. Accordingly,
pressure loss of the intake gas in the intake gas channels
17 can be reduced as much as possible, thereby increas-
ing the intake efficiency.
[0054] Furthermore, the inner circumference side of
the radially extending slit 58 provided in the bearing
bracket 11 is closed by the bearing case 31 to form the
wiring channel 59 through which the motor lead wire 19
passes on the outer circumference side thereof. Thus,
the wiring channel 59 having a minimum channel area
and capable of minimizing bypassing of the intake gas
can be easily formed without providing a through-hole.
Accordingly, there is no need to allow the motor lead wire
19 to pass through a small through-hole, simplifying wir-
ing and leading out of the motor lead wire 19 to be con-
nected to the electric motor 4.
[0055] Furthermore, although the gas-channel
grooves 56, the slit 58, etc., are processed in the bearing
bracket 11, they do not penetrate through to the extreme
outer circumferential surface of the bearing bracket 11,
so that no portion penetrates through to the outer circum-
ferential surface. Thus, strength against deformation dur-
ing welding or the like can be ensured as much as pos-
sible. Accordingly, deformation during welding is reduced
as much as possible, whereby high assembly precision
can be maintained.

Second Embodiment

[0056] Next, a second embodiment of the present in-
vention will be described using FIG. 7.
This embodiment differs from the above-described first
embodiment in the inside diameter Φ3 of the center hous-
ing 10A and the inside diameter Φ4 of the upper housing
10C. Because the other structures are the same as those
in the first embodiment, descriptions thereof will be omit-
ted.
In this embodiment, the inside diameter Φ4 of the upper
housing 10C accommodating the scroll compressor 3 is
slightly smaller than the inside diameter Φ3 of the center
housing 10A accommodating the electric motor 4 (Φ3 >
Φ4), and the diameters of the first welded portion 54 and
the second welded portion 55 provided on the bearing
bracket 11 have the same relationship.
[0057] In this manner, the relationship between the in-
side diameter Φ3 of the center housing 10A accommo-
dating the electric motor 4 and the inside diameter Φ4 of

the upper housing 10C accommodating the scroll com-
pressor 3 can be made Φ3 > Φ4 to make the inside di-
ameter Φ3 of the center housing 10A larger, in contrast
to the first embodiment. This makes it easy to implement
variations, such as producing hermetic scroll compres-
sors 3 having different performances by combining scroll
compressors 3 having the same capacities with electric
motors 4 having different specifications or output capac-
ities (sizes). In this case, the use of common components
in the scroll compressors 3 can be achieved. The other
configurations are the same as those in the first embod-
iment.

Third Embodiment

[0058] Next, a third embodiment of the present inven-
tion will be described using FIG. 8.
[0059] This embodiment differs from the above-de-
scribed first and second embodiments in that the ratio of
the difference in diameter between an inside diameter
Φ5 of the center housing 10A and an inside diameter Φ6
of the upper housing 10C is further increased. Because
other configurations are the same as those in the first
and second embodiments, descriptions thereof will be
omitted.
In this embodiment, the inside diameter Φ5 of the center
housing 10A accommodating the electric motor 4 is much
larger than the inside diameter Φ6 of the upper housing
10C accommodating the scroll compressor 3 (Φ5 >> Φ6).
[0060] Corresponding to the above-described inside
diameters Φ5 and Φ6, the diameters of the first welded
portion 54 and the second welded portion 55 provided
on the bearing bracket 11A have the same relationship.
In this embodiment, to ensure the pressure-resisting
strength of the sealed housing 10, the flange portion 50B
of the bearing bracket 11A extending in the radial direc-
tion corresponding to the size of the inside diameter Φ5
of the center housing 10A is formed in a shape smoothly
protruding toward the upper housing 10C having a small-
er diameter.
[0061] As has been described above, in the case
where the inside diameter Φ5 of the center housing 10A
and the inside diameter Φ6 of the upper housing 10C are
significantly different (also in the case where the upper
housing 10C has a larger diameter, in contrast to this
embodiment), by forming the bearing bracket 11A in a
shape protruding toward the housing having a smaller
diameter, it is possible to reduce stress concentration on
the bearing bracket 11A and to easily ensure the pres-
sure-resisting strength of the sealed housing 10. Accord-
ingly, while the invention can reduce the capacity of the
compressor by using high-pressure, high-density refrig-
erant, it can be effectively applied to a hermetic scroll
compressor that requires a high-output electric motor.
[0062] Note that, the present invention is not limited to
the invention according to the above-described embod-
iments but may be appropriately modified within a scope
not departing from the spirit thereof. For example, al-
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though the hermetic scroll compressors 3 according to
the above-described embodiments are applicable to re-
frigeration cycle compressors that use any type of refrig-
erant (working gas), including R410A refrigerant and
CO2 refrigerant, the hermetic scroll compressor 3 ac-
cording to the third embodiment is particularly suited for
use with CO2 refrigerant, which is a high-pressure refrig-
erant. That is, because the CO2 refrigerant has a high
pressure and a high density, it can reduce the capacity
of the scroll compressor 3. However, because it requires
a high-capacity (high-output) electric motor 4, there is a
case where the diameter of the housing accommodating
the electric motor 4 has to be increased relative to the
diameter of the housing accommodating the scroll com-
pressor 3. The present invention can be effectively ap-
plied to such cases.
[0063] Also in the case where a constant-speed elec-
tric motor 4 is used, the diameter of the housing accom-
modating the electric motor 4 increases. Thus, similarly
to the above case, the present invention is effective. Fur-
thermore, there is a case where the diameter of the hous-
ing accommodating the scroll compressor 3 has to be
increased relative to the diameter of the housing accom-
modating the electric motor. In such a case, the bearing
bracket 11 may be formed in a shape smoothly protruding
toward the housing accommodating the electric motor.
Furthermore, with respect to the first and second welded
portions 54 and 55 provided on the bearing bracket 11,
they may be configured such that the end of the upper
housing 10C is fitted to the first welded portion 54 from
the inside, and the center housing 10A is fitted to the
second welded portion 55 from the outside. This config-
uration is also encompassed by the present invention.

Claims

1. A hermetic scroll compressor in which an electric
motor is mounted at a lower part in a sealed housing
and a scroll compressor driven by the electric motor
is mounted at an upper part in the sealed housing,
wherein the sealed housing includes a cylindrical
center housing that is sealed by a lower housing at
the lower end and accommodates the electric motor
securely mounted therein, a ring-like bearing bracket
provided at the upper end of the center housing, and
an upper housing that is provided on the bearing
bracket, seals the upper part of the center housing,
and accommodates the scroll compressor therein,
and
wherein the bearing bracket has first and second
welded portions provided at an outer circumferential
portion thereof, to which ends of the center and upper
housings are fitted and to which the housings are
welded from the outer circumference side, and a
bearing case in which the scroll compressor is incor-
porated is securely mounted on the top surface of
the bearing bracket with bolts.

2. The hermetic scroll compressor according to claim 1,
wherein the bearing bracket has the first welded por-
tion to which the end of the upper housing is fitted
from the outside and has the second welded portion
to which the end of the center housing is fitted from
the inside.

3. The hermetic scroll compressor according to claim
1 or 2,
wherein the bearing bracket is provided with bolt
holes for fixing the bearing case, the bolt holes being
processed after the bearing bracket is welded to the
center housing.

4. The hermetic scroll compressor according to any one
of claims 1 to 3,
wherein the top surface of the bearing bracket is pro-
vided with at least one gas-channel groove extend-
ing radially from the inner circumferential surface to-
ward the outer circumference.

5. The hermetic scroll compressor according to claim 4,
wherein the inner circumferential surface of the bear-
ing bracket is provided with a tapered surface wid-
ening upward, at least at the entirety or part of the
position where the gas-channel groove is provided.

6. The hermetic scroll compressor according to any one
of claims 1 to 5,
wherein the bearing bracket is provided with a slit
extending radially from the inner circumferential sur-
face toward the outer circumference, and the slit, by
being sealed by the bearing case at the inner cir-
cumference side, forms on the outer circumference
side a wiring channel for a motor lead wire connected
to the electric motor.

7. The hermetic scroll compressor according to any one
of claims 1 to 6,
wherein the first and second welded portions have
diameters different from each other, and the center
and upper housings having different diameters are
welded to the first and second welded portions.

8. The hermetic scroll compressor according to claim
7, wherein the bearing bracket is formed in a shape
protruding toward the housing having a smaller di-
ameter among the center and upper housings.
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