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(54) ELECTRIC COMPRESSOR AND METHOD FOR ASSEMBLING ELECTRIC COMPRESSOR

(57) An electric compressor (1, 101) and a method
for assembling the same include: an electric motor unit
(3, 104) including a stator (32, 113) fixed to a housing (2,
102) by a press-fitting to an inner peripheral wall (2d,
102d) of the housing (2, 102) and a rotor (33, 115) rotat-
ably arranged inside the stator; a compression unit (4,
103) configured to be driven by a rotational drive force
of the electric motor unit (3, 104) and compress a coolant;
and a guide member (11, 119) attached to an outer pe-
riphery of the stator (32, 113) and having a guiding curved
surface portion (15, 139) configured to guide the press-
fitting of the stator (32, 113) to the inner peripheral wall
(2d, 102d) of the housing (2, 102).
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Description

Technical Field

[0001] The present invention relates to an electric com-
pressor in which a compression unit compresses coolant
by being driven by an electric motor unit.

Background Art

[0002] A general electric compressor includes an elec-
tric motor unit and a compression unit in a cylindrical
housing. In the electric compressor, the electric motor
unit controls the compression unit and the compression
unit is driven by the electric motor to operate to compress
coolant. The housing is made of aluminum for sake of
weight reduction. The electric motor unit includes a stator
in which coils are wound around a stator core and a rotor
which is arranged inside the stator and which is rotated
by magnetic force generated by electric current flowing
through the stator.
[0003] The stator is fixed to the inner peripheral wall
of the housing and is fixed to the cylindrical housing by
shrink-fitting as described in Patent Literature 1. This is
because the stator and the housing have different coef-
ficients of linear expansion and accordingly need to have
a large amount of interference therebetween in view of
a temperature increase in usage of the electric compres-
sor. Such shrink-fitting is performed as follows. The hous-
ing is heated in advance and the stator core is inserted
and positioned inside the heated housing. Then, the heat-
ed housing is cooled to shrink and the stator is thereby
fixed to the housing.

Citation List

Patent Literature

[0004] Patent Literature 1: Japanese Unexamined Pat-
ent Application Publication No. 2009-228546

Summary of Invention

[0005] Since the housing needs to be heated when the
stator is to be fixed to the housing by shrink fitting as in
Patent Literature 1, the number of steps and the cost
increase. Moreover, in the shrink-fitting, the temperature
of resin parts such as an insulating plate included in the
stator and an O-ring included in a rotating body needs to
be adjusted to be kept at or below a heat-resistant tem-
perature, and work is cumbersome. Furthermore, secur-
ing a sufficient amount of interference is difficult.
[0006] An object of the present invention is to provide
an electric compressor and a method for assembling an
electric compressor wherein a stator can be fixed to a
housing without using a shrink-fitting step, the stator can
be surely press-fitted into the housing with the formation
of burrs (chips) being suppressed, and a sufficient

amount of interference can be secured.
[0007] An electric compressor in accordance with
some embodiments includes: a cylindrical housing; an
electric motor unit fixed inside the housing and including
a stator and a rotor, the stator being fixed to the housing
by a press-fitting of the stator to an inner peripheral wall
of the housing and configured to generate a magnetic
force upon energization of the stator, the rotor being ro-
tatably arranged inside the stator and configured to be
rotated by the magnetic force generated by the stator; a
compression unit arranged in the housing and configured
to be driven by a rotational drive force of the electric motor
unit and compress a coolant; and a guide member at-
tached to an outer periphery of the stator and made of a
thin plate material having a guiding curved surface por-
tion configured to guide the press-fitting of the stator to
the inner peripheral wall of the housing.
[0008] According to the configuration described above,
the guide member provided with the guiding curved sur-
face portion is attached to the outer periphery of the sta-
tor, and the stator is press-fitted into the housing in this
attachment state. A corner portion of the stator thus does
not come into contact with the inner peripheral wall of the
housing and formation of burrs (chips) which causes fail-
ures can be prevented. Moreover, since fixation by press-
fitting is possible, a complex shrink-fitting step can be
eliminated. Furthermore, since the guide member is
made of thin plate material, it is possible to reduce an
increase in weight due to attachment of the guide mem-
ber and suppress an increase in cost.
[0009] The guiding curved surface portion may be a
curved surface extending in a direction toward a center
of the stator from an end portion of the stator from which
the stator is inserted into the housing.
[0010] According to the configuration described above,
the guiding curved surface portion is a curved surface
extending toward the center side of the stator. Hence,
the stator can be surely guided in the press-fitting of the
stator into the housing.
[0011] The guide member may include a displacement
preventing portion extending from the guiding curved sur-
face portion and configured to prevent a displacement of
the guide member in an axial direction of the guide mem-
ber in the press-fitting of the stator to the inner peripheral
wall of the housing.
[0012] According to the configuration described above,
the displacement preventing portion of the guide member
is provided. Hence, the stator can be surely press-fitted
without the guide member being displaced in the press-
fitting of the stator into the housing.
[0013] The guide member may include: an interference
portion formed in a shape elongated in an axial direction
of the stator and press-fitted to the inner peripheral wall
of the housing, the interference portion being connected
to the guiding curved surface portion at an insertion-side
end portion of the interference portion; and a locking-
holding portion provided in an end portion of the interfer-
ence portion on an opposite side to the insertion-side end
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portion and configured to hold the stator.
[0014] According to the configuration described above,
the guide member is formed of the interference portion,
the guiding curved surface portion, and the locking-hold-
ing portion, and the interference portion secures a suffi-
cient amount of interference in the press-fitting of the
stator while the locking-holding portion secures the at-
tachment state to the stator. Hence, it is possible to stably
press-fit the stator into the housing and to also stably
attach the guide member to the stator.
[0015] A plurality of the guide members may be pro-
vided, and the guide members may be attached at equal
intervals along a circumferential direction of the stator.
[0016] According to the configuration described above,
the guide members are attached at equal intervals in the
circumferential direction of the stator. Hence, the stator
can be prevented from being press-fitted in a manner
inclined with respect to the housing.
[0017] A section of the inner peripheral wall of the hous-
ing facing a non-attachment section of the outer periph-
ery of the stator where no guide member is attached may
be offset toward an outer peripheral side of the housing
with a gap from the non-attachment section of the stator.
[0018] According configuration described above, a gap
is formed between the housing and the section of the
stator where no guide member is attached. Hence, the
section where no guide member is attached does not
come into contact with the housing, and chips (burrs) of
housing due to contact are not formed also in the section
where no guide member is attached.
[0019] The guide member may include: a plurality of
guide pieces each having the guiding curved surface por-
tion, and a connection piece connecting the guide pieces
to each other in the guiding curved surface portions.
[0020] According to the configuration described above,
the guide member is formed of the plurality of guide piec-
es each having the guiding curved surface portion and
of a connection piece connecting the guide pieces to each
other, and the connecting piece connects the guide piec-
es in the guiding curved surface portions. Hence, it is
possible to surely press-fit the stator into the housing with
formation of burrs (chips) being suppressed and secure
a sufficient amount of interference.
[0021] The guide member may have a curved surface
shape along a circumferential direction of the stator and
include a slit formed in an axial direction of the guide
member.
[0022] According to the configuration described above,
the guide member has the curved surface shape along
the circumferential direction of the stator, and a slit-
shaped cut is formed in the axial direction of the guide
member. Hence, the stator can be surely guided when
the stator is press-fitted into the housing.
[0023] A method for assembling an electric compres-
sor in accordance with some embodiments is a method
for the electric compressor including: a cylindrical hous-
ing; an electric motor unit fixed inside the housing and
including a stator and a rotor, the stator being fixed to

the housing by a press-fitting of the stator to an inner
peripheral wall of the housing and configured to generate
a magnetic force upon energization of the stator, the rotor
being rotatably arranged inside the stator and configured
to be rotated by the magnetic force generated by the
stator; and a compression unit arranged in the housing
and configured to be activated by a rotational drive force
of the electric motor unit and compress a coolant. The
method includes: attaching guide members made of a
thin plate material to at least three positions of an outer
periphery of the stator; and guiding a press-fitting of the
stator to the inner peripheral wall of the housing by using
guiding curved surface portions of the guide members
as attached.
[0024] According to the configuration described above,
the guide member is attached to the outer periphery of
the stator and the guiding curved surface portion of the
guide member guides the press-fitting of the stator into
the housing. Hence, it is possible to smoothly press-fit
the stator into the housing and eliminate a cumbersome
shrink-fitting step.

Brief Description of Drawings

[0025]

Fig. 1 is a partially cutaway perspective view showing
an electric compressor in a first embodiment of the
present invention.
Fig. 2 is a cross-sectional view showing a state where
a stator is press-fitted into a housing.
Fig. 3 is a perspective view showing a stator.
Fig. 4 is a perspective view showing a guide member.
Fig. 5 is a cross-sectional view and a partially-en-
larged cross-sectional view showing an initial state
of the press-fitting of the stator into the housing.
Fig. 6 is a cross-sectional view showing a state where
the press-fitting of the stator into the housing is com-
pleted.
Fig. 7 is an enlarged cross-sectional view showing
the state where the stator is press-fitted into the
housing.
Fig. 8 shows a modified example of the first embod-
iment and is a cross-sectional view showing a state
where the stator is press-fitted into the housing with
six guide members being attached to an outer pe-
riphery of the stator.
Fig. 9 is a cross-sectional view showing a modified
example of the guide member in the first embodi-
ment.
Fig. 10 is a cross-sectional view showing another
modified example of the guide member of the first
embodiment.
Fig. 11 is a partially cutaway perspective view show-
ing an electric compressor in a second embodiment
of the present invention.
Fig. 12 is a cross-sectional view showing a state
where a stator is press-fitted into the housing.
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Fig. 13 is a perspective view showing the stator.
Fig. 14 is a perspective view showing a guide mem-
ber.
Fig. 15 is a cross-sectional view and a partially-en-
larged cross-sectional view showing a state where
the press-fitting of the stator into the housing is start-
ed.
Fig. 16 is a cross-sectional view showing a state
where the press-fitting of the stator into the housing
is completed.
Fig. 17 is an enlarged cross-sectional view showing
the state where the press-fitting of the stator into the
housing is completed.
Fig. 18 shows a modified example of the second em-
bodiment and is a cross-sectional view showing a
state where the stator is press-fitted into the housing
with six guide members being attached to an outer
periphery of the stator.
Fig. 19 is a cross-sectional view showing a modified
example of the guide member in the second embod-
iment.
Fig. 20 is a cross-sectional view showing another
modified example of guide member in the second
embodiment.
Fig. 21 is a side view of the guide member which
shows another modified example of the second em-
bodiment.
Fig. 22A shows the other modified example of the
second embodiment and is a cross-sectional view
taken along the A-A line of Fig. 21 and showing a
state before attachment of the guide member to the
stator.
Fig. 22B shows the other modified example of the
second embodiment and is a cross-sectional view
taken along the A-A line of Fig. 21 and showing a
state where attachment of the guide member to the
stator is completed.

Description of Embodiments

[0026] A first embodiment of the present invention is
described below in detail by using Figs. 1 to 10.
[0027] Figs. 1 to 7 are views for explaining an electric
compressor 1 in a first embodiment of the present inven-
tion. Fig. 1 is a partially cutaway perspective view of the
entire electric compressor 1. As shown in Fig. 1, the elec-
tric compressor 1 includes a housing 2, an electric motor
unit 3, a compression unit 4, and a drive circuit unit 5.
[0028] The housing 2 includes a front housing 2a, a
middle housing 2b, and a rear housing 2c and is formed
entirely of aluminum in a substantially-cylindrical shape.
The housings 2a, 2b, and 2c are connected to each other
by bolts and the housing 2 is thereby formed to be hollow
as a whole. The electric motor unit 3, the compression
unit 4, and the drive circuit unit 5 are housed inside the
housing 2.
[0029] The drive circuit unit 5 controls the number of
revolutions of the electric motor unit 3 depending on

change of a thermal load of the compression unit 4 and
is housed in the front housing 2a. The electric motor unit
3 drives the compression unit 4 and is housed in the
middle housing 2b and the rear housing 2c. The com-
pression unit 4 compresses coolant by being driven by
rotational drive force of the electric motor unit 3 and is
housed in the rear housing 2c.
[0030] The compression unit 4 includes a cylinder
block 42, a front side block 43, a rear side block 44, and
a rotor 45. A cylinder chamber 41 having an elliptical
inner wall surface is formed in the cylinder block 42. The
front side block 43 and the rear side block 44 holds the
cylinder block 42 in a sandwiched state. The rotor 45 is
attached to a rotary drive shaft 31 extending from the
electric motor unit 3 and is rotatably housed in a center
portion of the cylinder chamber 41. The rotary drive shaft
31 extends in a left-right direction in the housing 2 and
is rotatable in the housing 2 by being supported at both
end portions by the middle housing 2b and the rear side
block 44.
[0031] Multiple vane grooves 47 are formed in an outer
periphery of the rotor 45 at equal intervals in a circum-
ferential direction, and a vane 46 is housed in each of
the vane grooves 47 to be capable of advancing and
retreating. Each of the vanes 46 advances and retreats
from and to the corresponding vane groove 47 by receiv-
ing a centrifugal force and an oil back pressure supplied
to a bottom portion of the vane groove 47 which are gen-
erated by the rotation of the rotor 45. Advancing of the
vanes 46 causes top portions of the vanes 46 to slide
along the inner wall surface of the cylinder chamber 41.
The vanes 46 divide the cylinder chamber 41 into multiple
compression chambers. The volume of each of the com-
pression chambers increases and decreases with the ro-
tation of the rotor 45 and the advancing and retreating of
the vanes 46. An intake stroke, a compression stroke,
and a discharge stroke of the coolant are repeated by
the increase and decrease of the volume. In the intake
stroke, the coolant is sucked in from an intake port. In
the discharge stroke, the coolant compressed in the com-
pression stroke is discharged from a discharge port.
[0032] The electric motor unit 3 includes a stator 32
fixed to the rear housing 2c (hereafter referred to as hous-
ing 2) by being press-fitted into the housing 2 and a rotor
33 rotatably arranged inside the stator 32.
[0033] As shown in Figs. 1 to 3, in the stator 32, multiple
coils 35 are wound around a stator core 34 having a cy-
lindrical exterior. The coils 35 are wound around the sta-
tor core 34 via a thin insulator 36 made of insulating ma-
terial. Magnetic force is generated upon energization of
the coils 35 by supplying electricity from the drive circuit
unit 5 to the coils 35.
[0034] A rotor 33 is attached to the rotary drive shaft
31. Multiple permanent magnets corresponding to the
coils 35 of the stator 32 are provided on an outer periph-
eral side of the rotor 33, and the rotor 33 rotates by re-
ceiving magnetic force from the stator 32. This rotation
causes the rotary drive shaft 31 to rotate and the rotor
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45 of the compression unit 4 is rotated by the rotation of
the rotary drive shaft 31.
[0035] The stator core 34 of the stator 32 is formed of
laminated steel plates formed by laminating thin annular
steel plates. Press-fitting the stator core 34 to an inner
peripheral wall 2d of the housing 2 made of aluminum
fixes the stator 32 to the housing 2. Guide members 11
are attached to the stator 32 for the press-fitting of the
stator 32 to the inner peripheral wall 2d of the housing 2.
[0036] As shown in Figs. 2 and 3, the guide members
11 are attached to multiple positions (three positions in
the embodiment) of the outer periphery of the stator 32
(stator core 34) at equal intervals in the circumferential
direction. The guide members 11 guide the press-fitting
of the stator 32 into the housing 2.
[0037] As shown in Fig. 4, each of the guide members
11 is formed of multiple (four) guide pieces 12 extending
along a press-fitting direction (up-down direction in Fig.
4) and connection pieces 13 provided integrally with the
guide pieces 12. The connection pieces 13 are provided
at multiple positions (two positions) along a longitudinal
direction of the guide pieces 12 and connect the adjacent
guide pieces 12 to each other at multiple positions in the
longitudinal direction. The guide member 11 as a whole
is formed to have a raft shape by connecting the multiple
guide pieces 12 with the connection pieces 13 as de-
scribed above. Since such a guide member 11 can have
an arc shape along an arc-shaped outer peripheral wall
of the stator 32, attachment along an outer surface of the
stator 32 is made possible.
[0038] The guide members 11 are formed by pressing
thin steel plates. This can reduce an increase in weight
due to provision of the guide members 11 and also sup-
press an increase in cost.
[0039] As shown in Figs. 4 to 7, the guide pieces 12 of
the guide members 11 are formed to have substantially
the same length as the length, in the axial direction, of
the stator 32 (stator core 34) made of laminated steel
plates. Each of the guide pieces 12 is formed of an inter-
ference portion 14 formed to have a shape elongated in
the axial direction of the stator 32, a guiding curved sur-
face portion 15 extending from an insertion-side end por-
tion (lower end portion located on the lower side in Figs.
4 to 7) of the interference portion 14, and a locking-hold-
ing portion 16 provided in an end portion (upper end por-
tion located on the upper side in Figs. 4 to 7) of the in-
terference portion 14 on the opposite side to the guiding
curved surface portion 15.
[0040] The interference portion 14 has a flat plate
shape and is press-fitted to the inner peripheral wall 2d
of the housing 2 when the stator 32 is press-fitted into
the housing 2. Hence, the stator 32 can be press-fitted
to the inner peripheral wall 2d of the housing 2 without
the outer peripheral wall of the stator 32 coming into con-
tact with the inner peripheral wall 2d of the housing 2.
[0041] The guiding curved surface portion 15 is formed
of a curved surface extending to curve from the lower
end portion of the interference portion 14 toward a center

side of the stator 32. A taper portion 17 is formed in the
curved surface portion of the guiding curved surface por-
tion 15. The taper portion 17 is inclined to extend linearly
from the inner peripheral wall 2d of the housing 2 along
the axial direction of the stator 32, and acts as a guide
when the stator 32 is press-fitted into the housing 2. Pro-
viding such a guiding curved surface portion 15 prevents
a corner portion of the stator 32 from coming into direct
contact with the inner peripheral wall 2d of the housing
2 when the stator 32 is press-fitted to the inner peripheral
wall 2d of the housing 2. Accordingly, no chips are formed
from the housing 2. Failure due to formation of chips can
be thereby prevented.
[0042] An extended end portion of this guiding curved
surface portion 15 serves as a displacement preventing
portion 18 which comes into contact with and is locked
to an insertion-side end portion (lower end portion) of the
stator 32. The displacement preventing portion 18 pre-
vents the guide member 11 from being displaced in the
axial direction in the press-fitting to the inner peripheral
wall 2d of the housing 2 by coming into contact with the
insertion-side end portion of the stator 32.
[0043] The locking-holding portion 16 is formed inte-
grally with the interference portion 14 in the end portion
on the opposite side to the guiding curved surface portion
15 to extend toward the center side of the stator 32. The
locking-holding portion 16 is curved in a U-shape from
the end portion of the interference portion 14. The lock-
ing-holding portion 16 thus has a spring characteristic
and is locked to an end portion (upper end portion) of the
stator 32 on the opposite side to the insertion-side end
portion by spring force. This can achieve a state where
the guide member 11 is attached to the stator 32 with
detachment of the guide member 11 from the stator 32
being prevented.
[0044] As shown in Fig. 2, sections of the inner periph-
eral wall 2d of the housing 2 facing the outer peripheral
portion (non-attachment section) of the stator 32 where
no guide members 11 are attached are formed to be off-
set toward the outer peripheral side (outward) of the
housing 2. Forming offset portions 2f which are offset
outward in the inner peripheral wall 2d of the housing 2
and which correspond to the sections where no guide
members 11 are attached can form gaps between the
stator 32 and the inner peripheral wall 2d of the housing
2 in the offset portions 2f. Accordingly, the sections of
the stator 32 where no guide members 11 are attached
do not come into contact with the inner peripheral wall
2d of the housing 2, and no chips of housing 2 are formed
in the sections where no guide members 11 are attached.
[0045] Figs. 5 and 6 show operations of press-fitting
the stator 32 to the inner peripheral wall 2d of the housing
2.
[0046] Before the press-fitting, the guide members 11
are attached to the three positions of the outer periphery
of the stator 32 at equal intervals. Attaching the guide
members 11 to at least three positions allows the stator
32 to be press-fitted without being inclined. The attach-
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ment of each of the guide members 11 is performed by
locking the locking-holding portion 16 to the upper end
portion of the stator 32. As shown in Fig. 5, in this attach-
ment state, the guiding curved surface portion 15 of the
guide member 11 extends toward the center side in the
insertion-side end portion of the stator 32 and thereby
covers the insertion-side end portion.
[0047] The stator 32 is press-fitted to the inner periph-
eral wall 2d of the housing 2 with the guide members 11
attached as described above. In the press-fitting, since
the taper portions 17 formed in the guiding curved surface
portion 15 guide the press-fitting to the inner peripheral
wall 2d of the housing 2, the press-fitting can be per-
formed smoothly. Moreover, since the guiding curved
surface portions 15 prevent the corner portion of the sta-
tor 32 from coming into direct contact with the inner pe-
ripheral wall 2d of the housing 2, formation of chips from
the housing 2 can be prevented. In the press-fitting, since
the displacement preventing portions 18 prevent dis-
placement of the guide members 11 in the axial direction,
the guide members 11 are not displaced from the stator
32.
[0048] Moreover, as shown in Fig. 5, a boss portion for
increasing the strength of the guiding curved surface por-
tion 15 is formed on the outer peripheral surface side of
the guiding curved surface portion 15, and a portion pro-
truding toward the inner peripheral surface side of the
guiding curved surface portion 15 is formed. This protru-
sion serves as a displacement preventing portion 18a
which engages with the lower end portion of the stator
32 and prevents the guide member 11 from being dis-
placed from the stator 32.
[0049] Fig. 7 shows a state where the press-fitting of
the stator 32 is completed. A tapered step portion 2e is
formed in the inner peripheral wall 2d of the housing 2,
and the guiding curved surface portion 15 of each guide
member 11 comes into contact with the step portion 2e.
The press-fitting of the stator 32 is stopped by this con-
tact, and the stator 32 is fixed to a predetermined position
in the inner peripheral wall 2d of the housing 2. In this
fixation state, the elongated interference portion 14 of
the guide member 11 is press-fitted to the inner peripheral
wall 2d of the housing 2, a sufficient amount of interfer-
ence can be secured and the stator 32 can be stably fixed
to the housing 2.
[0050] In the embodiment described above, since the
stator 32 is press-fitted to the inner peripheral wall 2d of
the housing 2 with the guide members 11 being attached
to the three positions of the outer periphery of the stator
32, the corner portion of the stator 32 does not come into
contact with the inner peripheral wall 2d of the housing
2 and formation of chips causing failures can be prevent-
ed. Moreover, since fixation by press-fitting is possible,
a complex shrink-fitting step can be eliminated.
[0051] Note that, although the guide members 11 have
the raft shape in which the multiple guide pieces are con-
nected to each other by the connection pieces 13 in the
embodiment, the guide members 11 are not limited to

this configuration. For example, the guide pieces 12
alone may be used as the guide members 11, and the
guide members 11 may have a curved plate shape
curved along the outer periphery of the stator 32.
[0052] Fig. 8 shows a modified example in which raft-
shaped guide members 11 shown in Fig. 4 are attached
to six positions of the outer peripheral surface of the stator
32. The six guide members 11 are attached to the outer
periphery of the stator 32 at equal intervals. In this case,
the stator 32 can be press-fitted with the inclination of
the stator 32 with respect to the housing 2 being more
surely prevented.
[0053] Figs. 9 and 10 each show a modified example
of the guide member 11 in the first embodiment.
[0054] In the guide member 11 of Fig. 9, the guiding
curved surface portion 15 is folded back in an arch shape,
and the displacement preventing portion 18 is formed
integrally with this folded-back end portion. The displace-
ment preventing portion 18 extends in a flat surface
shape from the folded back end portion of the guiding
curved surface portion 15 toward the center of the stator
32. Since the displacement preventing portion 18 having
such a flat surface shape has a large contact area with
the insertion-side end portion of the stator 32, displace-
ment of the guide member 11 in the axial direction in the
press-fitting can be more surely prevented.
[0055] In the guide member 11 of Fig. 9, no locking-
holding portion 16 is formed in the end portion of the
interference portion 14 on the opposite side to the guiding
curved surface portion 15. Even in this case, the guide
member 11 can surely guide the stator 32 when the stator
32 is press-fitted to the inner peripheral wall 2d of the
housing 2.
[0056] In the guide member 11 of Fig. 10, the displace-
ment preventing portion 18 is provided continuously with
an end portion of the guiding curved surface portion 15
in an inclined manner. A corner portion of the displace-
ment preventing portion 18 comes into contact with the
insertion-side end portion (lower end portion) of the stator
32 and prevents displacement of the guide member 11
in the axial direction in the press-fitting of the stator 32.
Moreover, application of press-fitting force allows the dis-
placement preventing portion 18 to deform in such a way
as to be pressed and expanded toward the center side
of the stator 32. Displacement of the guide member 11
can be thereby surely prevented.
[0057] Moreover, as shown in Fig. 10, a boss portion
for increasing the strength of the guiding curved surface
portion 15 is formed on the outer peripheral surface side
of the guiding curved surface portion 15, and a portion
protruding toward the inner peripheral surface side of the
guiding curved surface portion 15 is formed. This protru-
sion serves as the displacement preventing portion 18a
which engages with the lower end portion of the stator
32 and prevents the guide member 11 from being dis-
placed from the stator 32.
[0058] Note that no locking-holding portion 16 is
formed in the end portion of the interference portion 14
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on the opposite side to the guiding curved surface portion
15 also in the guide member 11 of Fig. 10. Even in this
case, the guide member 11 can surely guide the stator
32 when the stator 32 is press-fitted to the inner periph-
eral wall 2d of the housing 2.
[0059] Moreover, although the embodiment described
above shows examples in which the guide members 11
are provided on the outer periphery of the stator 32 at
three portions and six portions, the guide members 11
may be formed to be provided over the entire periphery
of the stator 32.
[0060] Next, a second embodiment of the present in-
vention is described in detail by using Figs. 11 to 22B.
[0061] As shown in Fig. 11, an electric compressor 101
in the second embodiment includes a substantially-cy-
lindrical housing 102, a compression unit 103 housed in
the housing 102 and configured to compress coolant, an
electric motor unit 104 housed in the housing 102 to be
adjacent to the compression unit 103, and a drive circuit
unit 105 configured to control drive of the electric motor
unit 104.
[0062] The housing 102 includes a front housing 102a,
a middle housing 102b, and a rear housing 102c. As
shown in Fig. 11, the front housing 102a is connected to
the middle housing 102b, and the middle housing 102b
is connected to the rear housing 102c, thereby forming
the substantially-cylindrical housing 102. The compres-
sion unit 103, the electric motor unit 104, and the drive
circuit unit 105 are housed in the housing 102.
[0063] The drive circuit unit 105 configured to control
the drive of the compression unit 103 is housed in the
front housing 102a. The electric motor unit 104 and the
compression unit 103 are housed in the middle housing
102b and the rear housing 102c. Bulging portions 102f
are formed in an inner peripheral wall 102d of the rear
housing 102c to protrude from the inner peripheral wall
102d.
[0064] The compression unit 103 includes a cylinder
block 107 having a cylinder chamber 121 inside an inner
periphery, a pair of side blocks 109 arranged respectively
on both end portions of the cylinder block 107, and a rotor
111 rotatably arranged in the cylinder chamber 121.
[0065] The cylinder block 107 is formed in an O-shape.
The both end portions of the cylinder block 107 are held
by and between a front side block 109a and a rear side
block 109b which are the pair of side blocks 109, and this
forms the cylinder chamber 121 inside the inner periphery
of the cylinder block 107.
[0066] A columnar rotor 111 is rotatably arranged in
the cylinder chamber 121. Vanes 123 protrude from vane
grooves 125 formed in the rotor 111, and the coolant is
compressed by an inner wall of the cylinder chamber 121
and front ends of the vanes 123. Note that multiple vane
grooves 125 are formed on an outer periphery of the rotor
111 at equal intervals in a circumferential direction. The
plate-shaped vanes 123 are housed in the vane grooves
125 to be capable of advancing and retreating.
[0067] The rotor 111 is press-fitted and fixed to a later-

described drive shaft 117 of the electric motor unit 104
and can rotate with rotation of the drive shaft 117.
[0068] The electric motor unit 104 includes a stator
113, a rotor 115, the drive shaft 117, and guide members
119. The stator 113 is press-fitted to the inner peripheral
wall 102d of the rear housing 102c. The rotor 115 is ro-
tatably arranged inside the inner periphery of the stator
113. The drive shaft 117 is press-fitted and fixed to the
rotor 115. The guide member 119 guides the press-fitting
of the stator 113 into the rear housing 102c.
[0069] The stator 113 includes a stator core 127 made
of laminated steel plates, an insulator 131 made of insu-
lating material and arranged in the stator core 127, and
coils 129 wound around the stator core 127 via the insu-
lator 131.
[0070] The rotor 115 is formed in a columnar shape.
The rotor 115 is rotated by magnetic force generated by
flow of electric current through the stator 113. Moreover,
the drive shaft 117 is press-fitted and fixed at the center
of the rotor 115, and the rotor 115 transmits rotational
drive force to the drive shaft 117.
[0071] One end portion of the drive shaft 117 is rotat-
ably supported by the middle housing 102b while the oth-
er end portion is supported by the pair of side blocks 109
of the compression unit 103. The rotor 111 is press-fitted
and fixed to the drive shaft 117 near the other end portion
of the drive shaft 117, and the rotational drive force trans-
mitted from the electric motor unit 104 is transmitted to
the rotor 111 via the drive shaft 117.
[0072] As shown in Figs. 12 and 13, regarding the
guide members 119, three guide members 119 are ar-
ranged on an outer periphery of the stator 113 at equal
intervals in the circumferential direction.
[0073] The guide members 119 are formed of thin plate
material. As shown in Fig. 14, each of the guide members
119 includes multiple guide pieces 133 extending in a
press-fitting direction and connection pieces 135 config-
ured to connect the multiple guide pieces 133 to each
other, and is formed in a raft shape. Since the guide mem-
ber 119 is formed in a raft shape, the guide member 119
can be formed in a curved surface shape along the outer
periphery of the stator 113 and be attached along the
outer periphery of the stator 113.
[0074] Each of the guide pieces 133 having the curved
shape along the outer periphery of the stator 113 includes
an interference portion 137, a guiding curved surface por-
tion 139, and a locking-holding portion 141. The interfer-
ence portion 137 comes into contact with a correspond-
ing one of the bulging portions 102f formed on the inner
peripheral wall 102d of the rear housing 102c. The guid-
ing curved surface portion 139 is formed in an end portion
(lower end portion) of the guide piece 133 on one end
side and guides the press-fitting of the stator 113 into the
housing 102. The locking-holding portion 141 is formed
on an end portion (upper end portion) of the guide piece
133 on the other end side which is opposite to the guiding
curved surface portion 139.
[0075] The interference portion 137 is press-fitted to
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the inner peripheral wall 102d of the rear housing 102
when the stator 113 is press-fitted to the bulging portions
102f of the rear housing 102c. Specifically, the stator 113
can be press-fitted to the bulging portions 102f of the rear
housing 102c without the outer periphery of the stator
113 coming into contact with the inner peripheral wall
102d of the rear housing 102c.
[0076] Slit portions 140 are formed adjacent to the in-
terference portions 137. Providing the slit portions 140
can reduce resistance due to friction in the press-fitting
of the stator 113 to the rear housing 102c and facilitates
the press-fitting. In addition, it is possible to reduce the
weight of the guide member 119 and achieve weight re-
duction.
[0077] The guiding curved surface portion 139 in-
cludes a taper portion 142 configured to guide the press-
fitting of the stator 113 into the rear housing 102c and a
displacement preventing portion 143 coming into contact
with and locked to the end portion (lower end portion) of
the stator 113 on a side from which the stator 113 is
press-fitted into the rear housing 102c.
[0078] The taper portion 142 is formed continuously
with the interference portion 137 and is inclined to extend
linearly from the inner peripheral wall 102d of the housing
102 along the axial direction of the stator 113. The taper
portion 142 acts as a guide when the stator 113 is press-
fitted into the rear housing 102c.
[0079] In a portion of the taper portion 142 on the in-
terference portion 137 side, the adjacent guide pieces
133 are connected to each other together with one of the
connection pieces 135 to be described later.
[0080] The displacement preventing portion 143
formed continuously with the taper portion 142 is formed
by being folded from an end of the taper portion 142 on
the opposite side to the interference portion 137 to come
into contact with the stator 113. The displacement pre-
venting portion 143 prevents the guide member 119 from
being displaced in the axial direction when the stator 113
is press-fitted to the inner peripheral wall 102d of the rear
housing 102c, by coming into contact with a front end
portion of the stator 113 in the press-fitting direction.
[0081] On an inner peripheral surface side of the guid-
ing curved surface portion 139 where the guiding curved
surface portion 139 and the stator 113 come into contact
with each other, there is formed a protrusion 143a pro-
truding from the inner peripheral surface. The front end
portion of the stator 113 in the press-fitting direction
comes into contact with the protrusion 143a and displace-
ment between the guide member 119 and the stator 113
is thereby prevented. A boss portion for securing the
strength of the guiding curved surface portion 139 is
formed on an outer peripheral surface side of the guiding
curved surface portion 139.
[0082] The locking-holding portion 141 is formed con-
tinuously with the interference portion 137 and is formed
to extend toward the center of the stator 113 in an end
portion of the interference portion 137 on the opposite
side to the guiding curved surface portion 139. The lock-

ing-holding portion 141 is curved in a U-shape from the
end portion of the interference portion 137. The locking-
holding portion 141 thus has a spring characteristic and
holds the stator 113 on a rear end side of the stator 113
in the press-fitting direction by spring force.
[0083] As described above, each of the guide mem-
bers 119 supports the front end side and the rear end
side of the stator 113 in the press-fitting direction by using
the locking-holding portions 141 and the displacement
preventing portions 143 of the guiding curved surface
portions 139.
[0084] The connection pieces 135 connecting the
guide pieces 133 to each other connect the adjacent
guide pieces 133 in a raft shape. The positions where
the connection pieces 135 are provided can be set near
the end portions of the guide pieces 133.
[0085] The connection piece 135 provided near the
front ends of the guide pieces 133 in the press-fitting
direction connects the guide pieces 133 to each other in
the taper portions 142 of the guiding curved surface por-
tions 139 and in the interference portions 137 with which
the inner peripheral wall 102d of the housing 102 comes
into contact. The connection piece 135 provided near the
rear ends of the guide pieces 133 in the press-fitting di-
rection connects the guide pieces 133 to each other in
the interference portions 137.
[0086] An end portion of the connection piece 135 on
the front end side in the press-fitting direction is also in-
clined to extend linearly from the inner peripheral wall
102d of the housing 102 along the axial direction of the
stator 113 like the taper portion 142.
[0087] Although the two connection pieces 135 are
connected to the guide pieces 133 as shown in Fig. 14
in the embodiment, two or more connection pieces 135
may be provided. Even in this case, at least one of the
connection pieces 135 connects the guide pieces 133 to
each other in the guiding curved surface portions 139.
[0088] The drive circuit unit 105 is housed in the front
housing 102a. The drive circuit unit 105 controls the
number of revolutions of the electric motor unit 104 de-
pending on a thermal load of the compression unit 103.
[0089] Next, description is given of an operation of
press-fitting the stator 113 into the housing 102.
[0090] First, as shown in Figs. 12 and 13, the three
guide members 119 are attached to the outer periphery
of the stator 113 at equal intervals in the circumferential
direction. In the attachment of the guide members 119,
the displacement preventing portions 143 and the pro-
trusions 143a formed in the guiding curved surface por-
tions 139 are brought into contact with the front end por-
tion of the stator 113 in the press-fitting direction, and the
locking-holding portions 141 are then attached to the rear
end portion of the stator 113 in the press-fitting direction
by using the spring characteristic of the locking-holding
portions 141.
[0091] After the guide members 119 are attached to
the stator 113, as shown in Fig. 15, the guiding curved
surface portions 139 of the guide members 119 are
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press-fitted from an opening portion of the housing 102.
[0092] When the stator 113 is press-fitted into the
housing 102, the press-fitting is performed such that the
guiding curved surface portions 139 of the guide mem-
bers 119 first come into sliding contact with the bulging
portions 102f formed on the inner peripheral wall 102d
of the rear housing 102c. The taper portions 142 of the
guiding curved surface portions 139 thus guide the press-
fitting. Accordingly, the press-fitting of the stator 113 into
the housing 102 can be facilitated.
[0093] Moreover, since the guiding curved surface por-
tions 139 are press-fitted to the bulging portions 102f
formed on the inner peripheral wall 102d of the housing
102, it is possible to prevent the front end portion of the
stator 113 in the press-fitting direction from coming into
contact with the opening portion of the housing 102. Ac-
cordingly, formation of chips (burrs) from the inner pe-
ripheral wall 102d of the housing 102 can be prevented.
[0094] As described above, by press-fitting the guiding
curved surface portions 139 in the press-fitting direction
to the bulging portions 102f formed on the inner periph-
eral wall 102d of the housing 102, the interference por-
tions 137 are press-fitted to the bulging portions 102f.
The press-fitting is completed as shown in Figs. 16 and
17 by further performing the press-fitting.
[0095] In the electric compressor 101 of the embodi-
ment, the guide members 119 having the guiding curved
surface portions 139 configured to guide the press-fitting
of the stator 131 into the housing 102 are arranged on
the outer peripheral surface of the stator 113. According-
ly, the stator 113 can be fixed to the housing 102 without
using a shrink-fitting step.
[0096] Each of the guide members 119 are formed of
the multiple guide pieces 133 having the guiding curved
surface portions 139 and of the connection pieces 135
connecting the guide pieces 133 to each other, and one
of the connection pieces 135 is connecting the guide piec-
es 133 to each other in the guiding curved surface por-
tions 139. This enables the stator 113 to be surely fitted
into the housing 102 with the formation of burrs (chips)
suppressed and can secure a sufficient amount of inter-
ference. Moreover, one of the connection pieces 135 is
connected to the guide pieces 133 in the guiding curved
surface portions 139. Accordingly, each of the guiding
curved surface portions 139 can have a large cross-sec-
tional area, and the strength of the guide member 119
can be improved.
[0097] Each of the guide members 119 has the curved
surface shape along the outer periphery of the stator 113,
and the slit-shaped cuts (slit portions 140) are formed in
the axial direction of the guide member 119. Guiding in
the press-fitting of the stator 113 into the housing 102
can be thereby surely performed.
[0098] The guide members 119 are made of thin plate
material. Accordingly, it is possible to prevent an increase
in weight due to the attachment of the guide members
119 and also suppress an increase in cost.
[0099] The guide members 119 are attached at equal

intervals in the circumferential direction of the stator 113.
Accordingly, it is possible to prevent the stator 113 from
being press-fitted in a manner inclined with respect to
the housing 102.
[0100] A gap is formed between the housing 102 and
sections of the stator 113 where no guide members 119
are attached. Since the sections where no guide mem-
bers 119 are attached do not come into contact with the
housing 102, it is possible to prevent formation of chips
(burrs) due to contact of the stator 113 with the housing
102, in the sections where no guide members 119 are
attached.
[0101] Next, modified examples of the second embod-
iment are described by using Figs. 18 to 22B.
[0102] Fig. 18 shows a modified example in which the
raft-shaped guide members 119 shown in Fig. 14 are
attached to six positions of the outer periphery of the
stator 113.
[0103] The six guide members 119 attached to the out-
er periphery of the stator 113 are attached at equal in-
tervals in the circumferential direction also in this modi-
fied example.
[0104] In this modified example, the press-fitting of the
stator 113 can be performed in a state where the incli-
nation of the stator 113 with respect to the housing 102
is more surely prevented than in the aforementioned case
where the three guide members 119 are attached to the
outer periphery of the stator 113.
[0105] Figs. 19 and 20 each show a modified example
of the guide member 119 of the second embodiment.
[0106] In the guide member 119 shown in Fig. 19, the
guiding curved surface portion 139 is folded in a U-shape.
Furthermore, the flat-surface-shaped displacement pre-
venting portion 143 extends in such a way that the inner
peripheral surface side of the guiding curved surface por-
tion 139 extends toward the center of the stator 113 along
the front end portion of the stator 113 in the press-fitting
direction to form.
[0107] As in the second embodiment described above,
the guiding curved surface portions 139 formed in the
guide pieces 133 are connected to each other near the
end portions thereof by the connection piece 135 also in
this guide member 119.
[0108] Since the displacement preventing portion 143
having such a flat surface shape has a large contact area
with the front end portion of the stator 113 in the press-
fitting direction, it is possible to more surely prevent the
displacement of the guide member 119 in the press-fitting
direction in the press-fitting.
[0109] Moreover, in the guide member 119 shown in
Fig. 20, the protrusion 143a is formed on the inner pe-
ripheral surface of the guide member 119, and the pro-
trusion 143a is formed along an outer peripheral end of
the front end of the stator 113 in the press-fitting direction.
Note that the boss portion is formed on the outer periph-
eral surface of the guide member 119 also in the guide
member 119 shown in Fig. 20.
[0110] As in the second embodiment and the modified
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example described above, the guiding curved surface
portions 139 formed in the guide pieces 133 are connect-
ed to each other near the end portions thereof by the
connection piece 135 also in this guide member 119.
[0111] Since the protrusion 143a is provided along the
outer peripheral end of the stator 113, in addition to the
displacement preventing portion 143, the protrusion
143a also comes into contact with the front end portion
of the stator 113 in the press-fitting direction. Accordingly,
it is possible to more surely prevent the displacement of
the guide member 119 in the press-fitting direction in the
press-fitting.
[0112] Moreover, in each of the guide members 119
shown in Figs. 19 and 20, no locking-holding portion 141
is formed in the end portion on the opposite side to the
guiding curved surface portion 139. Even in this case,
the guiding by the guide member 119 can be surely per-
formed when the stator 113 is press-fitted to the inner
peripheral wall 102d of the housing 102.
[0113] In the guide member 119 shown in Figs. 21,
22A, and 22B, a protrusion forming hole 144 is provided
in each of the guiding curved surface portions 139. Note
that description of configurations same as those in the
second embodiment and the modified examples de-
scribed above is omitted.
[0114] The protrusion forming hole 144 is formed by
shearing the thin plate material forming the guide mem-
ber 119. A portion sheared to form the protrusion forming
hole 144 is pressed by a not-illustrated tool or the like in
such a way that the protrusion 143a is inclined in a di-
rection coming close to the displacement preventing por-
tion 143.
[0115] Fig. 22A is a cross-sectional view of the guide
member 119 shows a state before the guide member 119
is attached to the stator 113. Fig. 22B is a cross-sectional
view of the guide member 119 showing a state where
the attachment of the guide member 119 to the outer
periphery of the stator 113 is completed.
[0116] In this modified example, the stator 113 is
brought into contact with the displacement preventing
portion 143 formed in the guiding curved surface portion
139 when the guide member 119 is attached to the stator
113. Then, by further pressing the stator 113 in the press-
fitting direction from the state where the displacement
preventing portion 143 and the stator 113 are in contact
with each other, the displacement preventing portion 143
is displaced in a direction moving away from the protru-
sion 143a from the state of the guide member 119 shown
in Fig. 22A, and the guide member 119 is set to an at-
tachment completed state shown in Fig. 22B. At this time,
the front ends of the protrusion 143a and the displace-
ment preventing portion 143 come into contact with the
stator 113 and support the front end portion of the stator
113 in the press-fitting direction.
[0117] As described above, the protrusion 143a is
formed by providing the protrusion forming hole 144 in
each of the interference portions 137 of the guide mem-
ber 119 and inclining the portion sheared to form the pro-

trusion forming hole 144 in the direction coming close to
the displacement preventing portion 143. Accordingly,
the protrusion 143a can be formed by simply punching
the thin plate material and pressing the protrusion form-
ing hole 144. The protrusion 143a can be thus easily
formed.
[0118] Moreover, the protrusion 143a and the dis-
placement preventing portion 143 are in contact with the
stator 113 as in the modified examples described above.
Accordingly, the displacement of the stator 113 in the
press-fitting direction can be prevented.
[0119] In each of the embodiment and the modified
examples, the guide members 119 are arranged at three
positions of the outer periphery of the stator 113 at equal
intervals, or at six positions at equal intervals as shown
in Fig. 18. However, the number of positions where the
guide members 119 are arranged may be a number other
than three and six. Specifically, any number of guide
members 119 may be provided as long as the stator 113
can be inserted without being inclined in the press-fitting
of the stator 113 into the housing 102.
[0120] Furthermore, a single guide member 119 hav-
ing a C-shape covering the outer periphery of the stator
113 may be provided.
[0121] Moreover, although the protrusion forming hole
144 is provided in each of the interference portions 137
in the modified example shown in Figs. 21, 22A, and 22B,
a configuration may be such that the protrusion forming
hole 144 is provided in each of the taper portions 142
and the protrusion 143a is inclined in a direction coming
close to the displacement preventing portion 143.
[0122] As described above, the present invention in-
cludes various embodiments which are not described
herein as a matter of course. Accordingly, the technical
scope of the present invention is determined only by the
matters to define the invention in the scope of claims
regarded as appropriate from the aforementioned de-
scription.
[0123] The entire contents of Japanese Patent Appli-
cation No. 2012-157415 (filed July 13, 2012) and Japa-
nese Patent Application No. 2013-025180 (filed February
13, 2013) are incorporated herein by reference.

Claims

1. An electric compressor comprising:

a cylindrical housing;
an electric motor unit fixed inside the housing
and including a stator and a rotor, the stator be-
ing fixed to the housing by a press-fitting of the
stator to an inner peripheral wall of the housing
and configured to generate a magnetic force up-
on energization of the stator, the rotor being ro-
tatably arranged inside the stator and configured
to be rotated by the magnetic force generated
by the stator;
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a compression unit arranged in the housing and
configured to be driven by a rotational drive force
of the electric motor unit and compress a cool-
ant; and
a guide member attached to an outer periphery
of the stator and made of a thin plate material
having a guiding curved surface portion config-
ured to guide the press-fitting of the stator to the
inner peripheral wall of the housing.

2. The electric compressor according to claim 1, where-
in the guiding curved surface portion is a curved sur-
face extending in a direction toward a center of the
stator from an end portion of the stator from which
the stator is inserted into the housing.

3. The electric compressor according to claim 1 or 2,
wherein the guide member includes a displacement
preventing portion extending from the guiding curved
surface portion and configured to prevent a displace-
ment of the guide member in an axial direction of the
guide member in the press-fitting of the stator to the
inner peripheral wall of the housing.

4. The electric compressor according to any one of
claims 1 to 3, wherein the guide member includes:

an interference portion formed in a shape elon-
gated in an axial direction of the stator and press-
fitted to the inner peripheral wall of the housing,
the interference portion being connected to the
guiding curved surface portion at an insertion-
side end portion of the interference portion; and
a locking-holding portion provided in an end por-
tion of the interference portion on an opposite
side to the insertion-side end portion and con-
figured to hold the stator.

5. The electric compressor according to any one of
claims 1 to 4, wherein
a plurality of the guide members are provided, and
the guide members are attached at equal intervals
along a circumferential direction of the stator.

6. The electric compressor according to any one of
claims 1 to 5, wherein a section of the inner periph-
eral wall of the housing facing a non-attachment sec-
tion of the outer periphery of the stator where no
guide member is attached is offset toward an outer
peripheral side of the housing with a gap from the
non-attachment section of the stator.

7. The electric compressor according to claim 1, where-
in the guide member includes:

a plurality of guide pieces each having the guid-
ing curved surface portion, and
a connection piece connecting the guide pieces

to each other in the guiding curved surface por-
tions.

8. The electric compressor according to claim 7, where-
in the guide member has a curved surface shape
along a circumferential direction of the stator and
includes a slit formed in an axial direction of the guide
member.

9. A method for assembling an electric compressor, the
electric compressor including: a cylindrical housing;
an electric motor unit fixed inside the housing and
including a stator and a rotor, the stator being fixed
to the housing by a press-fitting of the stator to an
inner peripheral wall of the housing and configured
to generate a magnetic force upon energization of
the stator, the rotor being rotatably arranged inside
the stator and configured to be rotated by the mag-
netic force generated by the stator; and a compres-
sion unit arranged in the housing and configured to
be activated by a rotational drive force of the electric
motor unit and compress a coolant, the method com-
prising:

attaching guide members made of a thin plate
material to at least three positions of an outer
periphery of the stator; and
guiding a press-fitting of the stator to the inner
peripheral wall of the housing by using guiding
curved surface portions of the guide members
as attached.
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