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(54) ELECTRIC COMPRESSOR

(57) A lubricating oil reservoir provided at the bottom
of a housing is placed under the compression mechanism
or electric motor in the vicinity of the mounting bracket
provided on the lower outside of a middle case. The lu-

bricating oil reservoir can be provided efficiently using
dead space formed under the compression mechanism
in the housing, and the rigidity of the mounting bracket
can secure the strength of the lubricating oil reservoir.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an electric com-
pressor integrally including a compression mechanism
and an electric motor.

BACKGROUND ART

[0002] In one of conventionally known electric com-
pressors, a compression mechanism and an electric mo-
tor driving the same are accommodated in a housing, at
the bottom of which a reservoir of lubricating oil for lubri-
cation of required lubrication portions of the compression
mechanism is provided.
[0003] Patent Literature 1 discloses a transverse-
mounted electric compressor. In such a structure, for ex-
ample, part of the housing accommodating the electric
motor is extended axially outward, and the lubricating oil
reservoir is provided for the extended part. The lubricat-
ing oil within the reservoir is supplied to the required lu-
brication portions of the compression mechanism, and
the lubricating oil is returned to the lubricating oil reser-
voir.
[0004] However, in such a conventional electric com-
pressor, the lubricating oil reservoir is provided for the
axially extended part of the housing. The housing is in-
evitably elongated in the axial direction, thus resulting in
an increase in size of the electric compressor.
[0005] The lubricating oil reservoir is provided at the
portion of the housing just extended. Accordingly, it is
necessary to employ a reinforcing structure, such as in-
creasing wall thickness of the housing or providing a re-
inforcement rib, in order to reinforce the lubricating oil
reservoir, thus causing an increase in weight.
[0006] An object of the present invention is to provide
an electric compressor in which the lubricating oil reser-
voir can be reinforced using an existing constituent mem-
ber while the housing is prevented from being elongated
in the axial direction.
Patent Literature 1: Japanese Patent Laid-open Publica-
tion No. 6-2684

DISCLOSURE OF THE INVENTION

[0007] In the present invention, an electric compressor
includes: a housing accommodating at least a compres-
sion mechanism and an electric motor driving the com-
pression mechanism; and a mounting bracket protruded
at least at lower outside of the housing, in which a lubri-
cating oil reservoir provided at the bottom of the housing
is placed under the compression mechanism or electric
motor in the vicinity of the mounting bracket.
[0008] Moreover, in the present invention, the electric
compressor further includes: a discharge port opened in
the housing, through which fluid compressed by the com-
pression mechanism is discharged to the outside of the

housing; a pressure introduction path allowing the dis-
charge port and lubricating oil reservoir to communicate
with each other; and a lubricating oil feeding path allowing
the lubricating oil reservoir and a sliding portion of the
compression mechanism to communicate with each oth-
er.

BRIEF DESCRIPTION OF TO DRAWINGS

[0009]

[FIG.1] FIG. 1 is a perspective view of a whole electric
compressor according to a first embodiment of the
present invention.
[FIG.2] FIG. 2 is a longitudinal section view of the
electric compressor according to the first embodi-
ment of the present invention.
[FIG.3] FIG. 3 is a longitudinal section view of an
electric compressor according to a second embodi-
ment of the present invention.
[FIG.4] FIG. 4 is a cross section view taken along a
line IV-IV of FIG. 3.
[FIG.5] FIG. 5 is a rear view of the electric compres-
sor according to the second embodiment of the
present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0010] Hereinafter, a description is given of preferred
embodiments of the present invention in detail with ref-
erence to the drawings. The embodiments are examples
of an electric compressor applied to a refrigeration cycle
of an air conditioner of a vehicle. In this case, fluid com-
pressed by the electric compressor is a refrigerant of the
refrigeration cycle.

(First Embodiment)

[0011] FIG. 1 is a perspective view of a whole electric
compressor according to a first embodiment of the
present invention, and FIG. 2 is a longitudinal section
view of the electric compressor.
[0012] In an electric compressor 10 according to this
embodiment, as shown in FIGS. 1 and 2, a rear case 12,
a middle case 13, and a front case 14, which are sepa-
rated in the axial direction (in the horizontal direction of
FIG. 2), are joined to each other to constitute a housing
11. As shown in FIG. 2, the middle case 13 accommo-
dates a compression mechanism 20; the rear case 12
accommodates an electric motor 30; and the front case
14 accommodates a motor drive circuit 40 controlling en-
ergization of the electric motor 30.
[0013] As shown in FIG. 1, refrigerant introduced into
the housing 11 through an introduction port 15 formed in
the middle case 13 is compressed by the compression
mechanism 20 and is then discharged through a dis-
charge port 16 formed in the rear case 12.
[0014] The compression mechanism 20 is configured
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as a rotary type with vanes. The compression mechanism
20 schematically includes a cylinder block 22, a com-
pressor rotor 23, a plurality of vanes 24, and inlet and
outlet side blocks 25 and 26. The cylinder block 22 in-
cludes a cylinder chamber 21 formed in a non-circular
shape with a smooth inner circumference as shown in
FIG. 2. The compressor rotor 23 is rotatably accommo-
dated in the cylinder chamber 21. The vanes 24 are pro-
vided on the outer circumference of the compressor rotor
23 so as to be freely retracted and extended and are
arranged circumferentially at predetermined intervals.
The tips of the vanes 24 slide on the inner circumferential
surface of the cylinder chamber 21. The inlet and outlet
side blocks 25 and 26 are arranged on the both sides of
the cylinder block 22 in the axial direction and close both
axial ends of the cylinder chamber 21. The compressor
rotor 23 slides on the inlet and outlet side blocks 25 and
26.
[0015] In the inlet side block 25 on the left side of FIG.
2, an inlet port (not shown) is formed so that the refrig-
erant introduced from the introduction port 15 is intro-
duced into the cylinder chamber 21 through the inlet port.
In outer peripheral part of the cylinder block 22 or the
right outlet side block 26, an outlet port (not shown) is
formed, through which the compressed refrigerant in the
cylinder chamber 21 is discharged.
[0016] Accordingly, in the compression mechanism
20, the compressor rotor 23 is rotated with a drive shaft
31 of the electric motor 30 to change the circumferential
volume of the cylinder chamber 21 while retracting and
advancing the vanes 24. The refrigerant at low pressure
which is sucked into the cylinder 21 through the inlet port
is compressed, and the compressed refrigerant at high
pressure is discharged through the outlet port.
[0017]  The refrigerant at high pressure discharged
from the outlet port passes through a channel between
the inner circumference of the middle case 13 and the
compression mechanism 20 and then passes through
the rear case 12 accommodating the electric motor 30
to be discharged from the discharge port 16. At this time,
the refrigerant passing through the rear case 12 cools
part of the electric motor 30 generating heat.
[0018] The electric motor 30 includes a cylindrical sta-
tor 32 pressed into and fixed to the inner circumference
of the rear case 12 and a rotor 33 rotatably accommo-
dated in the stator 32. A plurality of coil portions provided
on the stator 32 circumferentially at constant intervals
are energized to excite the stator 32, thus rotating the
rotor 33.
[0019] In the center of the rotor 33, the drive shaft 31
is inserted and engaged so as not to move relative to the
rotor 33 in a rotating direction. An end (the left end in the
drawing) of the drive shaft 31 is coupled with an end (the
right end in the drawing) of the compressor rotor 23 of
the compression mechanism 20 with a non-circular fitting
portion 31S. The rotation of the drive shaft 31 is thus
transmitted to the compressor rotor 23.
[0020] In the middle case 13 side of the front case 14,

as shown in FIG. 2, a partition wall 14W is provided. The
other end of the front case 14 is opened. The open end
is closed by an end plate 14E after the motor drive circuit
40 is accommodated in the front case 14 from the open
side.
The motor drive circuit 40 is provided with a substrate
41. On the substrate 41, an inverter including electronic
parts such as a switching device switching on and off of
a circuit (for example, a MOS-FET, an IGBT, or the like)
is mounted.
[0021] The motor drive circuit 40 and the coil portions
provided for the stator 32 of the electric motor 30 are
electrically connected through a harness 44. In the mid-
dle of the harness 44, a hermetic terminal 45 is provided.
The connection terminal 45 is located within an upper
space portion 11U formed by projecting upper part of the
middle and front cases 13 and 14.
[0022] On the outside of the housing 11, mounting
brackets 17 are partially protruded, with which the electric
compressor 10 is mounted in an engine room, for exam-
ple, on a cylinder block of the engine or the like.
[0023] The mounting brackets 17 are protruded at total
three places on the upper and lower outside of the middle
case 13 (see FIGS. 1 and 2) and an end of the rear case
12 (see FIG. 2). Each of the mounting brackets 17 is
integrally protruded on the outer circumference of the
middle or rear case 13 or 12 in a rib shape. In each mount-
ing bracket 17, a mounting hole 17a is formed, through
which a mounting bolt (not shown) is inserted so as to
penetrate perpendicular to the axial direction of the hous-
ing 11.
[0024] In this embodiment, a lubricating oil reservoir
50 provided at the bottom of the housing 11 is placed
under the compression mechanism 20 in the vicinity of
the mounting bracket 17 (the mounting bracket 17 pro-
vided at the lower outside of the middle case 13).
[0025] As shown in FIG. 2, at the bottom of the front
case 14, a lower space portion 11L for accommodating
an electronic part 43 of the motor drive circuit 40 is pro-
jected so as to have a width W2 slightly smaller than a
horizontal width W1 of the attachment bracket 17. The
lubricating oil reservoir 50 is formed between the lower
space portion 11L and the mounting bracket 17 so that
bottom part of the middle case 13 is projected to have a
width W1 equal to the mounting bracket 17.
[0026] At the bottom of the lubricating oil reservoir 50,
an opening 51 is formed which is air-tightly closed de-
tachably with a plug 52.
[0027] On the other hand, in the compression mecha-
nism 20, a rotation shaft 27 of the compressor rotor 23
is rotatably supported through sliding bearings 28F and
28R which are respectively formed in the side blocks 25
and 26 on both sides thereof in the axial direction. An oil
path 29 (a lubricating oil feeding path) allowing the sliding
bearing 28R (in the right side in the drawing) and the
bottom of the lubricating oil reservoir 50 to communicate
with each other is formed. The lubricating oil within the
lubricating oil reservoir 50 is sucked into the sliding bear-
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ing 28R along with rotation of the compressor rotor 23.
[0028] According to the electric compressor 10 of this
embodiment, the lubricating oil reservoir 50 provided at
the bottom of the housing 11 is placed under the com-
pression mechanism 20. Accordingly, the lubricating oil
reservoir 50 can be provided by effectively using dead
space within the housing 11 formed under the compres-
sion mechanism 20. The lubricating oil reservoir 50 can
be thus provided without extending the housing 11 in the
axial direction. It is therefore possible to prevent the hous-
ing 11 from being elongated in the axial direction and
prevent the electric compressor 10 from increasing in
size.
[0029] Moreover, the lubricating oil reservoir 50 is
placed in the vicinity of the mounting bracket 17 protruded
on the lower outside of the housing 11. Accordingly, the
rigidity of the existing mounting bracket 17 can secure
the strength of the lubricating oil reservoir 50. It is there-
fore possible to prevent the electric compressor 10 from
increasing in weight.

(Second Embodiment)

[0030] FIG. 3 is a longitudinal section view of an electric
compressor according to the second embodiment of the
present invention; FIG. 4 is a cross-section view along a
line IV-IV of FIG. 3; and FIG. 5 is a rear view of the electric
compressor according to this embodiment. An electric
compressor 10A according to this embodiment includes
the same constituent elements as those of the electric
compressor 10 according to the first embodiment. Here-
inafter, the same constituent elements are given the
same reference numerals, and the redundant description
is omitted.
[0031] The electric compressor 10A according to this
embodiment differs from the first embodiment (see FIG.
2) in that two mounting brackets 17 and 17 are provided
on the lower outside of the housing 11 so as to be sep-
arated from each other in the axial direction.
[0032] More specifically, one of the mounting brackets
17 and 17 is protruded on the lower outside of the rear
case 12, and the other mounting bracket 17 is protruded
on the lower outside of the middle case 13.
[0033] In this embodiment, a lubricating oil reservoir
50A is provided across the rear and middle cases 12 and
13 between the two mounting brackets 17 and 17.
[0034] In this embodiment, the lubricating oil reservoir
50A is provided under the electric motor 30.
[0035] The lubricating oil reservoir 50A communicates
through a pressure introduction path 61 with a discharge
port 16A opened in the upper part of the rear end of the
rear case 12. This pressure introduction path 61 pene-
trates through inside of the outer wall of the rear case 12.
[0036] More specifically, the pressure introduction
path 61 includes a vertical path 61a extending downward
from the discharge port 16A opened in the upper part of
the rear end of the rear case 12 and a horizontal path
61b extending from the bottom end of the vertical path

61a in the axial direction and communicating with the
lubricating oil reservoir 50A.
[0037]  As shown in FIG. 3, a lubricating oil introduction
path 63 extended downward and opened to the outside
of the housing 11 is branched from the middle of the
pressure introduction path 61. The opening of the lubri-
cating oil introduction path 63 is plugged with a cap 64.
[0038] An oil path 62 (lubricating oil feeding path)
which allows the front end (the left end in FIG. 3) of the
lubricating oil reservoir 50A and a sliding portion (a bear-
ing hole) of the compression mechanism 20 to commu-
nicate with each other penetrates through inside of the
middle case 13 and side block 26 in this embodiment.
[0039] According to the electric compressor 10A of this
embodiment, the lubricating oil reservoir 50A is provided
between the mounting brackets 17 and 17 protruded on
the lower outside of the housing 11, thus achieving an
efficient use of dead space. Accordingly, the lubricating
oil reservoir 50A can be provided without extending the
housing 11 in the axial direction. It is therefore possible
to prevent the housing 11 from being elongated in the
axial direction and prevent the electric compressor 10A
from increasing in size.
[0040] Moreover, the pressure of the discharge port
16A acts on oil within the lubricating oil reservoir 50A
through the pressure introduction path 61, which feeds
the lubricating oil to the sliding portion of the compression
mechanism 20. Accordingly, it is unnecessary to provide
a pump for feeding lubricating oil, thus reducing the
number of components.
[0041]  The pressure introduction path 61 allows the
discharge port 16A and lubricating oil reservoir 50A to
communicate with each other not through internal space
of the rear case 12. Accordingly, the pressure introduc-
tion path 61 can be used as an oil filling path. When filling
oil into the lubricating oil reservoir 50A through the dis-
charge port 16A, oil does not adhere to any component
arranged in the internal space of the rear case 12 (the
electric motor 30 in this example), whereby the oil can
be filled in the lubricating oil reservoir 50A more reliably.
[0042] In this embodiment, the pressure introduction
path 61 allowing the discharge port 16A and lubricating
oil reservoir 50A to communicate with each other is
formed to be downwardly inclined. Accordingly, the oil
separated from the refrigerant at the discharge port 16A
is naturally fed by gravity to the lubricating oil reservoir
50A through the pressure introduction path 61. It is more
effective that the discharge port 16 is provided with an
oil separator.
[0043] In FIG. 3, the harness 44 from the connection
terminal 45 is partially shown, and some of the constituent
parts within the front case are omitted.
[0044] Hereinabove, the description is given of the pre-
ferred embodiments of the present invention. However,
the present invention is not limited to the aforementioned
embodiments and can be variously modified. For exam-
ple, the present invention is not limited to the electric
compressor used for a refrigeration cycle of the air con-
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ditioner, and the fluid treated in the electric compressor
is not limited to the refrigerant. Moreover, the compressor
may be an eccentric roller type rotary compressor or may
be other than the rotary compressors.

INDUSTRIAL APPLICABILITY

[0045] The present invention is available for electric
compressors.

Claims

1. An electric compressor comprising:

a housing accommodating at least a compres-
sion mechanism and an electric motor driving
the compression mechanism; and
a mounting bracket protruded at least at lower
outside of the housing, wherein
a lubricating oil reservoir provided at the bottom
of the housing is placed under the compression
mechanism or electric motor in the vicinity of the
mounting bracket.

2. The electric compressor according to claim 1, further
comprising:

a discharge port opened in the housing, through
which fluid compressed by the compression
mechanism is discharged to the outside of the
housing;
a pressure introduction path allowing the dis-
charge port and lubricating oil reservoir to com-
municate with each other; and
a lubricating oil feeding path allowing the lubri-
cating oil reservoir and a sliding portion of the
compression mechanism to communicate with
each other.
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