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Description
{Technical Field}

[0001] The presentinventionrelates to an electriccom-
pressor provided with a compressing section that com-
presses refrigerant gas and a motor that drives the com-
pressing section, and to a manufacturing method of an
electric compressor.

{Background Art}

[0002] In an electric compressor, a compressor and a
motor that drives the compressor are accommodated in
a metallic housing. By operating the compressor, refrig-
erant gas in the interior thereof is compressed and dis-
charged. The metallic housing possesses airtightness,
and the power for the motor is supplied to the motor from
an external power supply part via electric terminals pro-
vided at an opening of the housing.

[0003] In order to prevent the electric terminals from
being exposed to the exterior, a terminal guard, which is
a protection member that surrounds the electric termi-
nals, is provided at the external surface of the housing.
Patent Literature 1 discloses an invention related to a
terminal protection cover of an electric compressor,
which shows a technology useful to omit processing work
and to make its manufacturing process easier.

{Citation List}
{Patent Literature}

[0004] {PatentLiterature 1} Japanese Examined Utility
Model Application, Publication No. S49-23291

{Summary of Invention}
{Technical Problem}

[0005] When installing a terminal guard made of syn-
thetic resin at an external surface of a housing, it is nec-
essary to ensure sealability, such as waterproofing or the
like. Therefore, in the related art, a sealing surface where
the terminal guard and the external surface of the housing
come into contact is formed in a flat shape. Thus, ma-
chining, for example, press processing or the like, is per-
formed for forming the flat shape on the housing having
a cylindrical shape or a spherical shape.

[0006] In addition, when mounting the terminal guard
to the external surface of the housing, the installation
direction of the terminal guard is such that the terminal
guard is moved and mounted toward the center of the
housing (in the normal direction of the external surface
ofthe housing). Accordingly, securing bolts are employed
and, in general, the securing bolts are inserted toward
the housing from outside the terminal guard. This is why
portions of the securing bolts end up penetrating into the
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interior of the housing.

[0007] Inaddition, inthe case where installation is per-
formed by using the securing bolts, there is no member
that can be used to position a sealing member, which is
made of rubber or the like and which is to be provided
between the terminal guard and the external surface of
the housing, with respect to the external surface of the
housing. This is why the sealing member is attached to
the terminal guard first and is installed on the external
surface of the housing together with the terminal guard
at the same time. Thus, since the external surface of the
housing is wrapped with a noise insulation member made
of felt, and since the terminal guard and the sealing mem-
ber are installed after the noise insulation member is
wrapped around the external surface, the noise insulation
member may be sandwiched between the sealing mem-
ber and the external surface of the housing. As a result,
it has been difficult to make the sealing member fit inside
the external shape of the terminal guard, thus leaving a
portion of the sealing member outside the terminal guard.
[0008] The present invention is made in light of the
above-described circumstances, and an object thereof
is to provide an electric compressor with which the need
to process an external surface of a housing can be elim-
inated, making it possible to reduce the time and labor
involved in processing, and with which a protection mem-
ber can easily be mounted to the external surface of the
housing, and to provide a manufacturing method of an
electric compressor.

{Solution to Problem}

[0009] An electric compressor according to a first as-
pectofthe presentinvention comprises: a housing having
a curved external surface; an electric terminal provided
at the external surface of the housing; a pin-like protru-
sion that protrudes from the external surface of the hous-
ing in a normal direction of the external surface; and a
protection member that has an aperture which corre-
sponds to the position and a protruding direction of the
protrusion, and that surrounds the electric terminal in a
state in which the protrusion is inserted into the aperture.
[0010] With this configuration, the pin-like protrusion
is provided so as to protrude in the normal direction of
the external surface from the curved external surface of
the housing, and the aperture of the protection member
is formed in correspondence with the position and the
protruding direction of the protrusion. Then, by inserting
the protrusion into the aperture of the protection member,
the protection member is mounted to the housing and
surrounds the electric terminal located at the external
surface of the housing. Therefore, because the protection
member can be mounted at the portion of the housing to
which the protection member is mounted without forming
a flat portion at the external surface, leaving the curved
surface as itis, time and labor for the processing can be
reduced.

[0011] In the first aspect of the present invention, two
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of the protrusions may be arranged in the circumferential
direction of the external surface, and the aperture corre-
sponding to the two protrusions may be cut out to open
in a lateral direction of the protection member.

[0012] With this configuration, because the two protru-
sions are arranged in the circumferential direction of the
external surface of the housing and these protrusions
protrude in the normal directions of the curved surface,
the two protrusions spread out in an inverted V-shape
when viewed in the axial direction of the curved surface.
Also, because the aperture of the protection member is
cut out in the lateral direction, insertion of the protrusions
into the aperture of the protection member is facilitated.
[0013] The firstaspect of the present invention may be
further provided with a sealing member that is installed
between the external surface of the housing and the pro-
tection member, wherein the protrusions include two first
protrusions arranged in the circumferential direction of
the external surface and one second protrusion that is
provided at a position apart in an axial direction of the
external surface with respect to the first protrusions, and
two first apertures are formed in the sealing member so
that the first apertures individually correspond to one of
the first protrusions and the second protrusion and that
the sealing member is supported by the two positions.
[0014] With this configuration, the two first apertures
are formed in the sealing member, and the sealing mem-
ber is supported at two positions by the first protrusion
and the second protrusion that are inserted into the first
apertures. Accordingly, when mounting the sealing mem-
ber to the housing, the sealing member is reliably posi-
tioned with respect to the external surface of the housing.
[0015] In the first aspect of the present invention, in a
case in which a protruding direction of the electric termi-
nal is inclined with respect to a straight portion of a base
portion to which the housing is installed, the protection
member has an external surface in which a surface is
configured to be parallel to the straight portion of the base
portion when the protection member is mounted on the
housing.

[0016] With this configuration, when the protection
member is mounted to the housing, the protection mem-
ber has the external surface that is parallel to the straight
portion of the base portion on which the housing is in-
stalled. Accordingly, the straight portion of the base por-
tion and the external surface of the protection member
become parallel to each other. Therefore, even in the
case in which the protruding direction of the electric ter-
minals is inclined with respect to the straight portion of
the base portion, the protection member can appropri-
ately be positioned inside the base portion.

[0017] A manufacturing method of an electric com-
pressor according to a second aspect of the present in-
vention is a manufacturing method of an electric com-
pressor, the electric compressor comprising: a housing;
an electric terminal provided at an external surface of the
housing; a pin-like protrusion that protrudes from the ex-
ternal surface of the housing; a protection member that
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has an aperture which corresponds to the position and
a protruding direction of the protrusion, and that sur-
rounds the electric terminal in a state in which the pro-
trusion is inserted into the aperture; and a sealing mem-
ber that is installed between the external surface of the
housing and the protection member, the manufacturing
method comprising: a step of inserting the protrusion
through the sealing member; a step of wrapping a noise
insulation member on the external surface of the housing
after inserting the protrusion through the sealing mem-
ber; a step of connecting a cable to the electric terminal
of the housing that has been wrapped with the noise in-
sulation member; and a step of mounting the protection
member to the external surface of the housing in which
the cable is connected to the electric terminal.

[0018] With this configuration, after the sealing mem-
ber is placed so that the protrusion passes therethrough
and is mounted to the external surface of the housing,
the external surface of the housing is wrapped with the
noise insulation member, and, furthermore, the cable is
connected to the electric terminal. The protection mem-
ber is subsequently mounted to the external surface of
the housing. Therefore, because the noise insulation
member is installed after the sealing member is posi-
tioned, processing work is facilitated at the potion where
the sealing member and the noise insulation member
come together. Accordingly, because the sealing mem-
ber can reliably be mounted, mounting of the protection
member is also facilitated. With a common compressor,
because the sealing member is mounted to the external
surface of the housing together with the protection mem-
ber after the noise insulation member is wrapped on the
housing, a portion of the sealing member is left outside
the external shape of the protection member, which hin-
ders assembly. However, such a problem is less likely
to occur with the aforementioned configuration.

{Advantageous Effects of Invention}

[0019] With the presentinvention, the need to process
an external surface of a housing can be eliminated, mak-
ing it possible to reduce time and labor involved in
processing, and a protection member can easily be
mounted to the external surface of the housing.

{Brief Description of Drawings}
[0020]

{Fig. 1} Fig. 1 is a front view showing an electric com-
pressor according to an embodiment of the present
invention.

{Fig. 2} Fig. 2 is a perspective view showing an ex-
ternal surface and a terminal guard of the electric
compressor according to the embodiment of the
present invention.

{Fig. 3} Fig. 3 is a front view showing the electric
compressor before mounting the terminal guard ac-
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cording to the embodiment of the present invention.
{Fig. 4} Fig. 4 is a perspective view showing an ex-
ternal surface, electric terminals, and a gasket of the
electric compressor before mounting the terminal
guard according to the embodiment of the present
invention.

{Fig. 5} Fig. 5 is a cross-sectional view of the electric
compressor taken along the A-A line in Fig. 1.

{Fig. 6} Fig. 6 is a cross-sectional view showing the
electric compressor according to the embodiment of
the presentinvention, showing a state before mount-
ing the terminal guard and the gasket.

{Fig. 7} Fig. 7 is a front view showing the terminal
guard according to the embodiment of the present
invention.

{Fig. 8} Fig. 8 is a back view showing the terminal
guard according to the embodiment of the present
invention.

{Fig. 9} Fig. 9 is a longitudinal sectional view of the
terminal guard taken along the C-C line in Fig. 7.
{Fig. 10} Fig. 10 is a longitudinal sectional view of
the terminal guard taken along the B-B line in Fig. 9.
{Fig. 11} Fig. 11 is a longitudinal sectional view of
the terminal guard taken along the D-D line in Fig. 9.
{Fig. 12} Fig. 12 is a front view showing the gasket
according to the embodiment of the present inven-
tion.

{Fig. 13} Fig. 13 is a plan view showing the electric
compressor and its base portion according to the
embodiment of the present invention.

{Description of Embodiment}

[0021] Anembodimentaccording to the presentinven-
tion will be described below with reference to the draw-
ings.

[0022] First, the configuration of an electric compres-
sor 1 will be described.

[0023] In an electric compressor 1, a compressor, a
motor that drives the compressor, and so forth are ac-
commodated in a metallic housing 2. By operating the
compressor, refrigerant gas in the interior thereof is com-
pressed and discharged. The metallic housing 2 pos-
sesses airtightness, and the power for the motor is sup-
plied to the motor from a power source located at the
exterior of the housing 2 via electric terminals 3 located
in an aperture of the housing 2.

[0024] As shown in Figs. 5 and 6, the housing 2 has,
for example, a cylindrical shape in the cross section. The
axial direction of the cylindrical shape corresponds to the
top-to-bottom direction of the electric compressor 1 when
the electric compressor 1 is installed.

[0025] Asshown inFigs. 4 and 6, the electric terminals
3 protrude outward from the external surface of the hous-
ing 2. The protruding direction of the electric terminals 3
is, forexample, the radial direction of the cylindrical shape
of the housing 2, that is, the normal direction of the ex-
ternal surface of the cylindrical shape. The electric ter-
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minals 3 are connected to cables (not shown). The cables
supply power from the external power source to the motor
of the electric compressor 1.

[0026] As shown inFigs. 1and 2, the external surface
of the housing 2 of the electric compressor 1 is provided
with a terminal guard 5, with a gasket 6 interposed ther-
ebetween. In addition, in order to install the terminal
guard 5, bolts 4a, 4b, and 4c are provided on the external
surface of the housing 2.

[0027] The bolts 4a, 4b, and 4c are examples of pin-
like protrusions, and protrude outward from the external
surface of the housing 2, as shown in Figs. 4 and 5. The
bolts 4a, 4b, and 4c are mounted on curved portions with-
out processing the external surface of the housing 2 into
a flat shape. The protruding directions of the bolts 4a,
4b, and 4c are, for example, the radial directions of the
cylindrical shape of the housing 2, that is, the normal
directions of the external surface of the cylindrical shape.
[0028] The terminal guard 5 is an example of a protec-
tion member and accommodates the electric terminals 3
inthe interiorthereof by surrounding the electric terminals
3, as shown in Fig. 5. As shown in Fig. 7, apertures 7a,
7b, and 8, which correspond to the positions and protrud-
ing directions of the bolts 4a, 4b, and 4c, are formed in
the terminal guard 5. As shown in Figs. 10 and 11, a
surface 5A of the terminal guard 5, which faces the hous-
ing 2 when the terminal guard 5is installed on the external
surface of the housing 2, matches the shape of the ex-
ternal surface of the housing 2. In this embodiment, the
cross-section of the surface 5A of the terminal guard 5
has a circular arc shape that has a common axial center
0 with the housing 2.

[0029] The gasket6isanexample ofasealingmember
and is installed between the terminal guard 5 and the
external surface of the housing 2, as shown in Figs. 1,
2, and 5. The gasket 6 is made of, for example, rubber,
and ensures waterproofing between the terminal guard
5 and the external surface of the housing 2.

[0030] With this embodiment, the pin-like bolts 4a, 4b,
and 4c are provided atthe external surface of the housing
2 having the cylindrical shape, so as to protrude in the
normal directions of the external surface, and the aper-
tures 7a, 7b, and 8 of the terminal guard 5 are formed in
correspondence with the positions and protruding direc-
tions of the bolts 4a, 4b, and 4c. Thus, the terminal guard
5 is mounted to the housing 2 by inserting the bolts 4a,
4b, and 4c into the apertures 7a, 7b, and 8 of the terminal
guard 5, and the electric terminals 3 provided at the ex-
ternal surface of the housing 2 are surrounded by the
terminal guard 5 and are accommodated in the terminal
guard 3. Since the bolts 4a, 4b, and 4c are mounted to
the external surface of the cylindrical shape without any
modification of the shape of the external surface, and
since a flat portion is not formed at the portion of the
external surface of the housing 2 where the terminal
guard 5 is mounted and the curved surface thereof is left
as itis, and because it is possible to mount the terminal
guard 5 in this state, it is possible to reduce the time and
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labor for processing.

[0031] Next, the bolts 4a, 4b, and 4c and the terminal
guard 5 will be described below.

[0032] The bolt 4a and the bolt 4b are installed on the
same circumference line on the external surface of the
housing 2. The bolt 4a and the bolt 4b are examples of
first protrusions. The bolt 4c is provided away from the
bolt4a and the bolt 4b in the axial direction of the housing
2. The bolt 4c is an example of a second protrusion. In
this embodiment, the bolt 4c¢ is installed between the bolt
4a and the bolt 4b in the circumferential direction, and
above the bolt 4a and the bolt 4b in the housing 2.
[0033] In the terminal guard 5, the apertures 7a, 7b,
and 8 areformed. As showninFigs. 7 and 8, the apertures
7aand 7b have shapes formed by cutting out the terminal
guard 5 to open in the lateral direction. The aperture 8 is
provided on the center axis of the terminal guard 5 and
has a circular shape. As showninFigs. 7 to 9, the terminal
guard 5 has an open portion at the bottom portion that is
opposite from the aperture 8 at the top portion, and the
cables connected to the electric terminals 3 are installed
so as to pass through this open portion of the terminal
guard 5.

[0034] The bolt 4a and the bolt 4b are installed on the
same circumference line on the external surface of the
housing 2 and protrude in the normal directions of the
cylindrical shape. Accordingly, as shown in Figs. 5 and
6, the bolt4a and the bolt 4b are spread outin aninverted
V-shape when viewed in the axial direction of the housing
2. Specifically, the space between the tip of the bolt 4a
andthe tip of the bolt 4b is greater than the space between
the proximal portion of the bolt 4a and the proximal por-
tion of the bolt 4b.

[0035] When mounting the terminal guard 5 to the ex-
ternal surface of the housing 2, the installation direction
of the terminal guard 5 is such that the terminal guard 5
is moved and mounted toward the center of the housing
2 (in the normal direction of the external surface of the
housing 2). Accordingly, it is not possible to mount the
terminal guard 5 if the apertures 7a and 7b of the terminal
guard 5 have, for example, a perfectly circular shape. In
this embodiment, because the apertures 7a and 7b of
the terminal guard 5 are cut out to open in the lateral
direction, insertion of the bolts 4a and 4b into the aper-
tures 7a and 7b of the terminal guard 5 is facilitated. Note
that the apertures 7a and 7b may have elongated circular
shapes that are elongated in the lateral direction.
[0036] Next, the gasket 6 will be described.

[0037] As shown in Fig. 12, apertures 11a, 11b, 12,
and 13 are formed in the gasket 6. The aperture 11a
corresponds to the bolt 4a, and which is cut out to open
in the lateral direction. Accordingly, as with the terminal
guard 5, the gasket 6 can be mounted to the bolt 4a and
the bolt 4b installed to extend in the normal directions of
the external surface of the housing 2. Specifically, be-
cause the aperture 11a is cut out to open in the lateral
direction, insertion of the gasket 6 at the external surface
of the housing 2 is facilitated.
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[0038] The aperture 11b corresponds to the bolt 4b
and has a circular shape. The aperture 12 corresponds
to the bolt 4c, and which is cut out to open to the aperture
13. The aperture 13 has a circular shape that surrounds
the electric terminals 3. The aperture 11b and the aper-
ture 12 are examples of first apertures.

[0039] With the gasket 6, when mounting the gasket 6
to the external surface of the housing 2, first, the bolt 4b
is inserted into the aperture 11b and the aperture 12 is
hooked on the bolt 4c. By doing so, because the gasket
6 is supported at two points by the bolt 4b and the bolt
4c, the gasket 6 is reliably positioned with respect to the
external surface of the housing 2. Accordingly, in the sub-
sequent steps, for example, in a step of wrapping the
external surface of the housing 2 with a noise insulation
member (not shown), the work is facilitated at a portion
where the noise insulation member and the gasket 6
come together.

[0040] Next, the external shape of the terminal guard
5 will be described with reference to Fig. 13 and so forth.
[0041] Here, as shown in Fig. 13, a leg portion 2A of
the housing 2 of the electric compressor 1 is installed on
the base portion 10. Also, in the case in which a protruding
direction E of the electric terminals 3 is not orthogonal to
a straight portion L of the base portion 10 but is inclined
with respect to the straight portion L, an external surface
5B of the terminal guard 5 is a surface that is parallel to
the straight portion L of the base portion 10 when the
terminal guard 5 is mounted to the housing 2.

[0042] With this embodiment, when the terminal guard
5 is mounted to the housing 2, the straight portion L of
the base portion 10 and the external surface 5B of the
terminal guard 5 become parallel to each other. There-
fore, even in the case in which the protruding direction E
of the electric terminals 3 is not perpendicular to the
straight portion L of the base portion 10 but is inclined
with the straight portion L, the terminal guard 5 can ap-
propriately be contained with respect to the base portion
10.

[0043] Next, a method of mounting the terminal guard
5 on the electric compressor 1 will be described.

[0044] First, as shown in Figs. 3 and 4, the gasket 6 is
placed so that the bolts 4a, 4b, and 4c pass therethrough.
Subsequently, the external surface of the housing 2 is
wrapped with the noise insulation member (not shown).
The noise insulation member is made of, for example,
felt. Then, cables (not shown) are connected to the elec-
tric terminals 3 of the housing 2 that has been wrapped
with the noise insulation member. Next, as shown in Figs.
1 and 5, the terminal guard 5 is mounted to the external
surface of the housing 2 in which the cables have been
connected to the electric terminals 3. The terminal guard
5is secured by using nuts fitted to the bolts 4a, 4b, and 4c.
[0045] With this embodiment, after the gasket 6 is
placed so that the bolts 4a, 4b, and 4c pass therethrough
and is mounted on the external surface of the housing 2,
the external surface of the housing 2 is wrapped with the
noise insulation member, and, furthermore, the cables
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are connected to the electric terminals 3. The terminal
guard 5 is subsequently mounted to the external surface
of the housing 2. Therefore, because the noise insulation
member is installed after the gasket 6 is positioned,
processing work can be facilitated at the portion where
the gasket 6 and the noise insulation member come to-
gether. Accordingly, because the gasket 6 can reliably
be mounted, mounting of the terminal guard 5 is also
facilitated. With a common technique, because the gas-
ket is mounted to the external surface of the housing
together with the terminal guard after the noise insulation
member is wrapped on the housing, a portion of the gas-
ket may be left outside the external shape of the terminal
guard, which hinders assembly. However, such a prob-
lem is less likely to occur with the aforementioned em-
bodiment.

[0046] Note that this mounting method is not limited to
the terminal guard 5 and the external surface of the hous-
ing 2 of this embodiment described above. For example,
mounting in the same manner is possible even in the
case in which, at a portion to which the terminal guard is
mounted, the external surface of the housing is formed
in a flat shape with bolts protruding from the external
surface of the housing, as in a common compressor.
Thus, in this case also, the same operational advantages
as this mounting method are afforded.

{Reference Signs List}
[0047]

1 electric compressor

2 housing

3 electric terminal

4a, 4b, 4c bolt (protrusion)

5 terminal guard (protection member)
6 gasket (sealing member)

7a,7b, 8, 11a, 11b, 12, 13 aperture
10 base portion

14 nut

Claims
1. An electric compressor comprising:

a housing having a curved external surface;
an electric terminal provided at the external sur-
face of the housing;

a pin-like protrusion that protrudes from the ex-
ternal surface of the housing in a normal direc-
tion of the external surface; and

a protection member that has an aperture which
corresponds to the position and a protruding di-
rection of the protrusion, and that surrounds the
electricterminalin a state in which the protrusion
is inserted into the aperture.
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2,

The electric compressor according to Claim 1,
wherein two of the protrusions are arranged in a cir-
cumferential direction of the external surface, and
the aperture corresponding to the two protrusions is
cut out to open in a lateral direction of the protection
member.

The electric compressor according to Claim 1 or 2,
further comprising:

a sealing member that is installed between the
external surface of the housing and the protec-
tion member,

wherein the protrusions include two first protru-
sions arranged in the circumferential direction
of the external surface and one second protru-
sion that is provided at a position apart in an
axial direction of the external surface with re-
spect to the first protrusions, and

two first apertures are formed in the sealing
member so that the first apertures individually
correspond to one of the first protrusions and
the second protrusion and that the sealing mem-
ber is supported by the two positions.

The electric compressor according to any one of
Claims 1to 3, wherein, in acase in which a protruding
direction of the electric terminal is inclined with re-
spect to a straight portion of a base portion to which
the housing is installed, the protection member has
an external surface in which a surface is configured
to be parallel to the straight portion of the base por-
tion when the protection member is mounted on the
housing.

A manufacturing method of an electric compressor,
the electric compressor comprising: a housing; an
electric terminal provided at an external surface of
the housing; a pin-like protrusion that protrudes from
the external surface of the housing; a protection
member that has an aperture which corresponds to
the position and a protruding direction of the protru-
sion, and that surrounds the electric terminal in a
state in which the protrusion is inserted into the ap-
erture; and a sealing member that is installed be-
tween the external surface of the housing and the
protection member, the manufacturing method com-
prising:

a step of inserting the protrusion through the
sealing member;

a step of wrapping a noise insulation member
on the external surface of the housing after in-
serting the protrusion through the sealing mem-
ber;

a step of connecting a cable to the electric ter-
minal of the housing that has been wrapped with
the noise insulation member; and
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a step of mounting the protection member to the
external surface of the housing in which the ca-
ble is connected to the electric terminal.

Amended claims under Art. 19.1 PCT

1. An electric compressor comprising:

a housing having a curved external surface;
an electric terminal provided at the external sur-
face of the housing;

a pin-like protrusion that protrudes from the ex-
ternal surface of the housing in a normal direc-
tion of the external surface; and

a protection member that has an aperture which
corresponds to the position and a protruding di-
rection of the protrusion, and that surrounds the
electricterminalin a state in which the protrusion
is inserted into the aperture,

wherein two of the protrusions are arranged in
a circumferential direction of the external sur-
face, and

the aperture corresponding to the two protru-
sions are cut out to open in a lateral direction of
the protection member.

3. The electric compressor according to Claim 1, fur-
ther comprising:

a sealing member that is installed between the
external surface of the housing and the protec-
tion member,

wherein the protrusions include two first protru-
sions arranged in the circumferential direction
of the external surface and one second protru-
sion that is provided at a position apart in an
axial direction of the external surface with re-
spect to the first protrusions, and

two first apertures are formed in the sealing
member so that the first apertures individually
correspond to one of the first protrusions and
the second protrusion and that the sealing mem-
ber is supported by the two positions.

4. The electric compressor according to Claim 1 or
3, wherein, in a case in which a protruding direction
of the electric terminal is inclined with respect to a
straight portion of a base portion to which the housing
is installed, the protection member has an external
surface in which a surface is configured to be parallel
to the straight portion of the base portion when the
protection member is mounted on the housing.

5. A manufacturing method of an electric compres-
sor, the electric compressor comprising: a housing;
an electric terminal provided at an external surface
of the housing; a pin-like protrusion that protrudes
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from the external surface of the housing; a protection
member that has an aperture which corresponds to
the position and a protruding direction of the protru-
sion, and that surrounds the electric terminal in a
state in which the protrusion is inserted into the ap-
erture; and a sealing member that is installed be-
tween the external surface of the housing and the
protection member, the manufacturing method com-
prising:

a step of inserting the protrusion through the
sealing member;

a step of wrapping a noise insulation member
on the external surface of the housing after in-
serting the protrusion through the sealing mem-
ber;

a step of connecting a cable to the electric ter-
minal of the housing that has been wrapped with
the noise insulation member; and

a step of mounting the protection member to the
external surface of the housing in which the ca-
ble is connected to the electric terminal.



FIG. 1

8 s
\
14/\4 | -
— |

N




EP 2 816 232 A1

FIG. 2




EP 2 816 232 A1

FIG. 3

10



EP 2 816 232 A1

FIG. 4

1"



EP 2 816 232 A1

12



EP 2 816 232 A1

13



EP 2 816 232 A1

FIG. 7

Ta

b

oL~

14



EP 2 816 232 A1

15



EP 2 816 232 A1

FI1G. 9

i

<_lD7a

N
s>

FIG. 10

16



EP 2 816 232 A1

7bw%”—s\%\7a
/
I/I
/
/



EP 2 816 232 A1

FIG. 12

—13

18



EP 2 816 232 A1

FIG. 13

19



10

15

20

25

30

35

40

45

50

55

EP 2 816

INTERNATIONAL SEARCH REPORT

232 A1

International application No.

PCT/JP2013/050253

A. CLASSIFICATION OF SUBJECT MATTER
F04B39/00(2006.01)1i, F04B39/14(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by cla:
F04B39/00, F04B39/14

ssification symbols)

1922-1996
1971-2013

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2013
1994-2013

Electronic data base consulted during the international search (name of d:

ata base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

22 June 1989 (22.06.1989),
entire text; all drawings
(Family: none)

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 3727459 B2 (Toshiba Carrier Corp.), 1
A 14 December 2005 (14.12.2005), 2-5
paragraphs [0011] to [0013]; fig. 7
(Family: none)
A JP 9-158835 A (Toshiba Corp.), 2-5
17 June 1997 (17.06.1997),
entire text; all drawings
(Family: none)
A JP 1-159476 A (Mitsubishi Electric Corp.), 5

D Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0”  document referring to an oral disclosure, use, exhibition or other means

“P”"  document published prior to the international filing date but later than
the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

08 April, 2013 (08.04.13)

Date of mailing of the international search report
16 April, 2013 (16.04.13)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)

20




10

15

20

25

30

35

40

45

50

55

EP 2 816 232 A1

INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2013/050253
Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L I:‘ Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:I Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:I Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

The invention of claim 1 is relevant to the invention which has already
been known before filing of the present application in the light of JP 3727459
B2 (paragraphs [0011] to [0013], fig. 7), and therefore, the invention of
claim 1 cannot be considered to be novel and does not have a special technical
feature.

Consequently, the following two inventions (invention groups) are involved
in claims.

Meanwhile, the invention of claim 1 having no special technical feature
is classified into invention 1.

(Continued to extra sheet)

L I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

IS

As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:I As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specitically claims Nos.:

4. |:| No required additional search fees were timely paid by the applicant. ~Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:I The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:l No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)

21




10

15

20

25

30

35

40

45

50

55

EP 2 816 232 A1

INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2013/050253

Continuation of Box No.III of continuation of first sheet (2)

(Invention 1) Claims 1 to 4: An electric compressor having an
invention-defining matter defined in claim 2.

(Invention2) Claim5: Amethod of manufacturinganelectric compressor
having an invention-defining matter defined in claim 5.

Form PCT/ISA/210 (extra sheet) (July 2009)

22




EP 2 816 232 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* JP S4923291 B [0004]

23



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

