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(54) Hermetic electric compressor

(57) An object is to provide a hermetic electric com-
pressor capable of preventing a sealing material from
being crushed so as to reliably secure sealing perform-
ance even if a pressing force is large and its tolerance is
wide, and also capable of preventing a tightening torque
from being insufficient and a terminal cover from loosen-
ing. In a hermetic electric compressor (1) in which a ter-
minal cover (7) protecting a terminal (5) passing through
a hermetic housing (2) is tightened and fixed at a plurality
of positions by a nut (10) to a bolt (9) provided on a side
of the hermetic housing (2) with a sealing material (8)
interposed therebetween, a pair of protruded portions
(7D) regulating a compression allowance of the sealing
material (8) are provided corresponding to each bolt (9)
at symmetrical positions on a straight line passing
through substantially the center of each bolt (9) on an
inner peripheral sealing surface (7A) of the terminal cover
(7) contacting and pressing the sealing material (8).
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Description

{Technical Field}

[0001] The present invention relates to a hermetic elec-
tric compressor having a terminal cover for protecting a
terminal supplying power to a motor inside a hermetic
housing.

{Background Art}

[0002] The hermetic electric compressor is configured
such that a terminal for supplying power to a coil of a
motor housed and installed inside a hermetic housing is
provided so as to pass through the hermetic housing;
and so as not to allow the terminal to be exposed to water
or the like, a terminal cover covering the outside of the
terminal is tightened and fixed to an outer surface of the
hermetic housing by welding bolts, nuts, and the like with
a sealing material such as a gasket interposed therebe-
tween.
[0003] In order to secure waterproof property, the ter-
minal cover is tightened and fixed with a sealing material
interposed therebetween in the above manner, but the
compression range for an external force is large depend-
ing on the sealing material. Thus, the terminal cover has
a problem that it is difficult to manage a pressing force
by a nut  tightening torque such that a sealing material
is crushed and the sealing performance is degraded,
while for fear of this, nuts may be loosened because of
an insufficient tightening torque or a reduced reaction
force due to aged deterioration of the sealing material.
[0004] Patent Literature 1 discloses a terminal cover
including a bending portion bending downward in an L-
shape extending over an edge portion of a gasket in a
portion near a tightening bolt of a pressing edge portion
of the terminal cover, in which the bending portion is set
to have a predetermined length longer than the thickness
of the gasket, and the difference between a pressing
force near the tightening bolt and a pressing force far
from the tightening bolt is reduced by a pressing force
received by the bending portion when the terminal cover
is tightened and fixed, thereby allowing uniformity of a
pressing force applied to the entire pressing edge portion.

{Citation List}

{Patent Literature}

{PTL 1}

[0005] Japanese Unexamined Patent Application,
Publication No. Hei 11-141485

{Summary of Invention}

{Technical Problem}

[0006] Unfortunately, according to the terminal cover
disclosed in Patent Literature 1, a sealing material always
can be pressed to a constant thickness in a portion in-
cluding a bending portion near a tightening bolt, but in
order to uniformize pressing forces applied to an entire
pressing edge portion, the length L of the bending portion
needs to be longer by a predetermined length δ than the
thickness t of a gasket in a pressed state. Specifically,
the length needs to be set so as to reduce the difference
between a pressing force near the tightening bolt and a
pressing force far from the tightening bolt by adding an
actual pressing force based on the conditions such as
the magnitude of an entire pressing force due to nut tight-
ening, the gasket material, and the compressor temper-
ature.
[0007] Specifically, if the length δ is too large, the press-
ing force f3 of the bending portion becomes too large and
the pressing force f1 near the tightening bolt becomes
small. Conversely, if the length δ is too small, the pressing
force f3 of the bending portion is not sufficiently large and
the pressing force f1 near the tightening bolt does not
become  sufficiently small. Thus, the terminal cover dis-
closed in Patent Literature 1 has a problem in that it is
difficult to uniformize the pressing forces and adjust the
length of the bending portion. In addition, the terminal
cover also has a problem in that there are many constraint
conditions such as the need to arrange the sealing ma-
terial so as not to be pinched by the bending portion.
[0008] In view of this, the present invention has been
made, and an object of the present invention is to provide
a hermetic electric compressor capable of preventing a
sealing material from being crushed so as to reliably se-
cure sealing performance even if a pressing force is large
and its tolerance is wide, and also capable of preventing
a tightening torque from being insufficient and a terminal
cover from loosening.

{Solution to Problem}

[0009] In order to solve the above problems, the her-
metic electric compressor according to the present in-
vention adopts the following solutions.
Specifically, the hermetic electric compressor according
to the present invention is such that in the hermetic elec-
tric compressor in which a terminal cover protecting a
terminal  passing through a hermetic housing is tightened
and fixed by a nut to a bolt provided at a plurality of po-
sitions on a side of the hermetic housing with a sealing
material interposed therebetween, a pair of protruded
portions regulating a compression allowance of the seal-
ing material are provided corresponding to the each bolt
at symmetrical positions on a straight line passing
through substantially the center of the each bolt on an
inner peripheral sealing surface of the terminal cover con-
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tacting and pressing the sealing material.
[0010] According to the present invention, in the her-
metic electric compressor in which a terminal cover is
tightened and fixed by a nut to a bolt provided at a plurality
of positions on a side of the hermetic housing with a seal-
ing material interposed therebetween, a pair of protruded
portions regulating a compression allowance of the seal-
ing material are provided corresponding to each bolt at
symmetrical positions on a straight line passing through
substantially the center of each bolt on an inner peripheral
sealing surface of the terminal cover contacting and
pressing the sealing material. Thus, when the terminal
cover is tightened and fixed by a bolt and a nut, even if
the nut is tightened and fixed with a specified tightening
torque into a state in which the front end of the protruded
portion provided on an inner peripheral sealing surface
thereof is press-contacted to an outer surface  of the her-
metic housing by crushing the sealing material into a state
in which it cannot be crushed any further, the sealing
material can be interposed between an inner peripheral
sealing surface of the terminal cover and an outer pe-
ripheral surface of the hermetic housing by compressing
the sealing material by a constant compression allow-
ance. Thus, even if a pressing force for tightening and
fixing the terminal cover is large and its tolerance is wide,
the sealing material can be interposed in a state capable
of preventing the sealing material from being excessively
crushed and sufficiently securing the sealing perform-
ance. In addition, the terminal cover can be easily mount-
ed by reliably preventing a tightening torque from being
insufficient and also preventing a terminal cover from
loosening.
[0011] Further, the hermetic electric compressor of the
present invention is such that in the hermetic electric
compressor, the bolts at the plurality of positions are pro-
vided at three positions: a top portion position of the ter-
minal cover formed in an arc shape and both left and
right side positions on a bottom side along a peripheral
direction of the hermetic housing, and the protruded por-
tions are provided in pairs corresponding to the bolts at
three positions at symmetrical positions on a straight line
passing through substantially the center of each bolt.
[0012] According to the present invention, the bolts at
the plurality of positions are provided at three positions:
a top portion position of the terminal cover formed in an
arc shape and both left and right side positions on a bot-
tom side along a peripheral direction of the hermetic
housing, and the protruded portions are provided in pairs
corresponding to the bolts at three positions at symmet-
rical positions on a straight line passing through substan-
tially the center of each bolt. This configuration makes it
possible to tighten and fix the terminal cover at each ver-
tex position of a triangle on an outer peripheral surface
of the hermetic housing by bolts and nuts with a specified
torque, to crush the sealing material at a pair of protruded
portions each provided at symmetrical positions on a
straight line passing through substantially the center of
each bolt at each fixing position, to compress the sealing

material by a constant compression allowance, and
thereby to interpose the sealing material between an in-
ner peripheral sealing surface of the terminal cover and
an outer peripheral surface of the hermetic housing.
Thus, the terminal can be protected by tightening and
fixing the terminal cover at three positions with a specified
torque while reliably securing sealing performance by the
sealing material and mounting the terminal cover so as
not to be loosened.
[0013] Further, the hermetic electric compressor of the
present invention is such that in the hermetic electric
compressor, a pair of the protruded portions provided at
both left and right side positions on a bottom side of the
terminal cover are provided at symmetrical positions on
an inclined straight line passing through substantially the
center of the bolt.
[0014] According to the present invention, a pair of pro-
truded portions provided at both left and right side posi-
tions on a bottom side of the terminal cover are provided
at symmetrical positions on an inclined straight line pass-
ing through substantially the center of the bolt. Thus,
when each pair of protruded portions is provided at both
left and right side positions on a bottom side of the ter-
minal cover, the protruded portions are provided on an
inclined straight line passing through substantially the
center of the bolt. Thereby, the protruded portions can
be provided without expanding the inner peripheral seal-
ing surface. This eliminates the need to change the shape
of the terminal cover, and thus the terminal cover can be
mounted simply by providing protruded portions on an
inner peripheral sealing surface thereof.
[0015] Further, the hermetic electric compressor of the
present  invention is such that in any one of the hermetic
electric compressors, the protruded portion has a protru-
sion height equivalent to 10% to 30% of the thickness of
the sealing material before compression.
[0016] According to the present invention, the protrud-
ed portion has a protrusion height equivalent to 10% to
30% of the thickness of the sealing material before com-
pression. Thus, in the case of a relatively soft sponge-
like or rubber-like sealing material, the terminal cover is
tightened and fixed by crushing the sealing material at
each protruded portion into a state in which it cannot be
crushed any further and compressing the sealing mate-
rial to a thickness about 10% to 30% of the thickness on
the inner peripheral sealing surface. This configuration
makes it possible to reliably hold the sealing material
within an elastic deformation region and to secure the
sealing performance without excessively crushing the
sealing material while tightening and fixing the terminal
cover with a specified torque, thus facilitating the man-
agement of the tightening torque and the compression
allowance when the terminal cover is tightened and fixed.

{Advantageous Effects of Invention}

[0017] According to the present invention, when the
terminal  cover is tightened and fixed by a bolt and a nut,
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even if the nut is tightened and fixed with a specified
tightening torque into a state in which the front end of the
protruded portion provided on an inner peripheral sealing
surface thereof is press-contacted to an outer surface of
the hermetic housing by crushing the sealing material
into a state in which it cannot be crushed any further, the
sealing material can be interposed between an inner pe-
ripheral sealing surface of the terminal cover and an outer
peripheral surface of the hermetic housing by compress-
ing the sealing material by a constant compression al-
lowance. Thus, even if a pressing force for tightening and
fixing the terminal cover is large and its tolerance is wide,
the sealing material can be interposed in a state capable
of preventing the sealing material from being excessively
crushed and sufficiently securing the sealing perform-
ance. In addition, the terminal cover can be easily mount-
ed by reliably preventing a tightening torque from being
insufficient and also preventing a terminal cover from
loosening.

{Brief Description of Drawings}

[0018]

{Fig. 1}
Fig. 1 is a front view of a terminal cover mounting
portion of a hermetic electric compressor according
to an embodiment of the present invention.
{Fig. 2}
Fig. 2 is an explanatory drawing of a terminal cover
mounting state illustrated in Fig. 1.
{Fig. 3}
Fig. 3 is a sectional view along line A-A of Fig. 2.
{Fig. 4}
Fig. 4 is a partially enlarged view of a portion tight-
ened and fixed by a bolt and a nut on a bottom right
side of the terminal cover illustrated in Fig. 2.
{Fig. 5}
Fig. 5 is a sectional view along line B-B of Fig. 4.

{Description of Embodiments}

[0019] Hereinafter, with reference to Figs 1 to 5, an
embodiment of the present invention will be described.
Fig. 1 is a front view of a terminal cover mounting portion
of a hermetic electric compressor according to an em-
bodiment of the present invention. Fig. 2 is an explanatory
drawing of the terminal cover mounting state. Fig. 3 is a
sectional view along line A-A of Fig. 2.
The hermetic electric compressor 1 includes a hermetic
housing 2 made of a steel plate, sealed by welding, and
formed in a cylindrical shape. The interior of the hermetic
housing 2 includes a compressor and a motor which are
housed and  installed in a state of being connected to
each other via a drive shaft so that the compressor is
driven by rotation of the motor.
[0020] The hermetic housing 2 includes a suction pipe
3 provided so as to pass through the housing 2 for sucking

a low-pressure refrigerant gas; a discharge pipe 4 for
discharging a compressed high-pressure refrigerant gas
to outside; and a terminal 5 for supplying power to a motor
therein. The terminal 5 connects to a power line 6 from
an inverter device and the like. So as to cover the outside
thereof, a terminal cover 7 having a waterproof property
and made of resin is tightened and fixed by a bolt 9 and
a nut 10 with a sealing material 8 interposed therebe-
tween.
[0021] The terminal cover 7 is a member for protecting
the terminal 5 and a connection portion between the ter-
minal 5 and the power line 6. The terminal cover 7 is a
vessel-like member having an opening surface on a side
contacting an outer surface of the hermetic housing 2
and including an inner peripheral sealing surface 7A on
a peripheral edge thereof. The inner peripheral sealing
surface 7A is illustrated in Fig. 2. The terminal cover 7 is
configured such that an upper portion thereof is formed
in an arc shape and an opening 7B for passing through
the power line 6 is provided on a side  surface of the
bottom side. The inner peripheral sealing surface 7A has
an arc surface along an outer surface of the hermetic
housing 2.
[0022] The sealing material 8 is made of sponge or
rubber for making the interior of the terminal cover 7 wa-
terproof and sealed by compressing the thickness of
about 5 mm before compression to the thickness of 10%
to 30% (0.5 mm to 1.5 mm) and then interposing the
sealing material 8 between an outer surface of the her-
metic housing 2 and an inner peripheral sealing surface
7A of the terminal cover 7. As illustrated in Fig. 2, the
planar shape of the sealing material 8 is a little larger
than the planar shape of the terminal cover 7. Accord-
ingly, when the terminal cover 7 is tightened and fixed,
the peripheral edge portion extends from an outer pe-
riphery of the terminal cover 7. Note that the center por-
tion of the sealing material 8 is punched so as to allow
the terminal 5 to pass therethrough.
[0023] The bolt 9 for tightening and fixing the terminal
cover 7 is configured as a welding bolt provided by weld-
ing on an outer surface of the hermetic housing 2. The
bolts 9 are provided at upper and lower three positions
on the outer surface of the hermetic housing 2. Specifi-
cally, the three positions are each vertex position of a
triangle corresponding  to an arc-shaped top portion of
the terminal cover 7 and both left and right sides of the
bottom side thereof. Each bolt 9 is installed in a radial
direction of the cylindrical shape of the hermetic housing
2, namely, in a normal direction of the cylindrical shaped
outer surface thereof.
[0024] A bolt-through-hole or a notch 7C passing
through each bolt 9 is provided at a position correspond-
ing to each bolt 9 provided at upper and lower three po-
sitions of the terminal cover 7. Thus, the configuration is
made such that the terminal cover 7 can be tightened
and fixed to the outer surface of the hermetic housing 2
with the sealing material 8 interposed therebetween by
passing each bolt 9 through the bolt-through-hole or the
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notch 7C and then tightening the nut 10 with a specified
torque.
[0025] Further, according to the present embodiment,
as illustrated in Figs. 4 and 5, a pair of protruded portions
7D for regulating the compression allowance of the seal-
ing material 8 are provided corresponding to each bolt 9
at symmetrical positions on a straight line passing
through substantially the center of each bolt 9 on an inner
peripheral sealing surface 7A of the terminal cover 7. The
protrusion height H of the protruded portion 7D is a height
allowing the sealing material 8 to be compressed to a
thickness t1  corresponding to about 10% to 30% of the
thickness before compression, namely, a height dimen-
sion corresponding to 10% to 30% of the thickness before
the sealing material 8 is compressed.
[0026] In other words, according to the present em-
bodiment, the thickness of the sealing material 8 before
compression is 5 mm and thus the protrusion height H
of the protruded portion 7D is a height of 0.5 to 1.5 mm
corresponding to 10% to 30% thereof. Thereby, the seal-
ing material 8 is compressed to a thickness of about 10%
to 30% of the thickness before compression, namely, a
thickness t1 from 0.5 to 1.5 mm, and the sealing material
8 is interposed between the outer surface of the hermetic
housing 2 and the inner peripheral sealing surface 7A of
the terminal cover 7. In addition, the thickness t2 of a
portion where the sealing material 8 is crushed by the
protruded portion 7D when the terminal cover 7 is tight-
ened and fixed is about 0.1 to 0.2 mm when the nut 10
is tightened with a specified torque.
Note that in Fig. 5, H, t1, and t2 are exaggerated for clarity
of illustration.
[0027] In addition, the pair of protruded portions 7D
provided on an inner peripheral sealing surface 7A cor-
responding to the bolt 9 for tightening and fixing both left
and right sides of  the bottom side of the terminal cover
7 is configured to be placed at symmetrical positions on
a vertically inclined straight line passing through the cent-
er of the bolt 9. The configuration allows the protruded
portion 7D to be installed without expanding the inner
peripheral sealing surface 7A.
[0028] As described above, the configuration accord-
ing to the present embodiment exerts the following ef-
fects.
The hermetic electric compressor 1 can protect the ter-
minal 5 by covering the outside of the terminal 5 passing
through the hermetic housing 2 with the terminal cover
7. The terminal cover 7 is configured to be tightened and
fixed to the outer surface of the hermetic housing 2 by
the bolt 9 and the nut 10 with the sealing material 8 in-
terposed therebetween, and thus the waterproof property
of the terminal 5 can be secured as well.
[0029] In addition, when the terminal cover 7 is tight-
ened and fixed to the outer surface of the hermetic hous-
ing 2 by the bolt 9 and the nut 10, a pair of protruded
portions 7D for regulating the compression allowance of
the sealing material 8 are provided corresponding to each
bolt 9 at symmetrical positions on a straight line passing

through substantially the center of each bolt 9 on an inner
peripheral sealing surface 7A of the terminal cover 7 con-
tacting and pressing the sealing  material 8. Thus, when
the terminal cover 7 is tightened and fixed by the bolt 9
and the nut 10, even if the nut 10 is tightened and fixed
with a specified tightening torque into a state in which
the front end of the protruded portion 7D provided on an
inner peripheral sealing surface 7A is press-contacted to
an outer surface of the hermetic housing 2 by crushing
the sealing material 8 into a state in which it cannot be
crushed any further, the sealing material 8 can be inter-
posed between an inner peripheral sealing surface 7A
of the terminal cover 7 and an outer peripheral surface
of the hermetic housing 2 by compressing the sealing
material 8 by a constant compression allowance.
[0030] Thus, even if a pressing force for tightening and
fixing the terminal cover 7 is large and its tolerance is
wide, the sealing material 8 can be interposed in a state
capable of preventing the sealing material 8 from being
excessively crushed and sufficiently securing the sealing
performance. In addition, the terminal cover 7 can be
easily mounted by reliably preventing a tightening torque
from being insufficient and also preventing a terminal
cover 7 from loosening.
[0031] Further, the bolts 9 at a plurality of positions are
provided at three positions: a top portion position of the
terminal cover 7 formed in an arc shape and both left and
right side positions on a bottom side along a peripheral
direction of the hermetic housing 2, and the protruded
portions 7D provided on an inner peripheral sealing sur-
face 7A of the terminal cover 7 are provided in pairs cor-
responding to the bolts 9 at three positions at symmetrical
positions on a straight line passing through substantially
the center of each bolt 9.
[0032] This configuration makes it possible to tighten
and fix the terminal cover 7 on an outer peripheral surface
of the hermetic housing 2 at each vertex position of a
triangle by bolts 9 and nuts 10 with a specified torque, to
crush the sealing material 8 at a pair of protruded portions
7D each provided at symmetrical positions on a straight
line passing through substantially the center of each bolt
9 at each fixing position, to compress the sealing material
8 by a constant compression allowance, and thereby to
interpose the sealing material 8 between the inner pe-
ripheral sealing surface 7A of the terminal cover 7 and
the outer peripheral surface of the hermetic housing 2.
Thus, the terminal 5 can be protected by tightening and
fixing the terminal cover 7 at three positions with a spec-
ified torque while reliably securing sealing performance
by the sealing material 8 and mounting the terminal cover
7 so as not to be loosened.
[0033] In addition, the present embodiment is config-
ured such that each pair of protruded portions 7D pro-
vided at both left and right side positions on a bottom
side of the terminal cover 7 are provided at symmetrical
positions on an inclined straight line passing through sub-
stantially the center of the bolt 9. Thus, when each pair
of protruded portions 7D is provided at both left and right
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side positions on a bottom side of the terminal cover 7,
the protruded portions 7D are provided on an inclined
straight line passing through substantially the center of
the bolt 9. Thereby, the protruded portions 7D can be
provided without expanding the inner peripheral sealing
surface 7A. This eliminates the need to change the shape
of the terminal cover 7, and thus the terminal cover 7 can
be mounted simply by providing protruded portions 7D
on the inner peripheral sealing surface 7A.
[0034] Further, the protruded portion 7D has a protru-
sion height H equivalent to 10% to 30% of the thickness
of the sealing material 8 before compression. Thus, in
the case of a relatively soft sponge-like or rubber-like
sealing material 8, the terminal cover 7 is tightened and
fixed by crushing the sealing material 8 at each protruded
portion 7D into a state in which it cannot be crushed any
further and compressing the sealing material 8 to a thick-
ness about 10% to 30% of the  thickness on the inner
peripheral sealing surface 7A. This configuration makes
it possible to reliably hold the sealing material 8 within
an elastic deformation region and to secure the sealing
performance without excessively crushing the sealing
material 8 while tightening and fixing the terminal cover
7 with a specified torque, thus facilitating the manage-
ment of the tightening torque and the compression allow-
ance when the terminal cover 7 is tightened and fixed.
[0035] It should be noted that the present invention is
not limited to the aforementioned embodiment, but ap-
propriate modifications can be made to the present in-
vention without departing from the spirit and scope of the
present invention. For example, according to the afore-
mentioned embodiment, the terminal cover 7 is tightened
and fixed at three positions by bolts 9 and nuts 10, but
may be tightened and fixed at four or more positions and
the terminal cover 7 itself may be appropriately changed
in shape.
Further, the embodiment describes an example in which
the terminal 5 and the terminal cover 7 are provided on
an outer surface of a side portion of the cylindrical-shaped
hermetic housing 2, but the present invention is not lim-
ited to this example. It is to be understood that the terminal
5 and the terminal cover 7 may be provided on an outer
surface on a top portion side thereof.

{Reference Signs List}

[0036]

1 hermetic electric compressor
2 hermetic housing

5 terminal
7 terminal cover
7A inner peripheral sealing surface
7D protruded portion
8 sealing material
9 bolt

10 nut

Claims

1. A hermetic electric compressor (1) in which a termi-
nal cover (7) protecting a terminal (5) passing
through a hermetic housing (2) is tightened and fixed
by a nut (10) to a bolt (9) provided at a plurality of
positions on a side of the hermetic housing (2) with
a sealing material (8) interposed therebetween,
wherein
a pair of protruded portions (7D) regulating a com-
pression allowance of the sealing material (8) are
provided corresponding to the each bolt (9) at sym-
metrical positions on a straight line passing through
substantially the center of the each bolt on an inner
peripheral sealing surface (7A) of the terminal cover
(7) contacting and pressing the sealing material (8).

2. The hermetic electric compressor (1) according to
claim 1, wherein the bolts (9) at the plurality of posi-
tions are provided at three positions: a top portion
position of the terminal cover formed in an arc shape
and both left and right side positions on a bottom
side along a peripheral direction of the hermetic
housing (2), and the protruded portions (7D) are pro-
vided in pairs corresponding to the bolts (9) at three
positions at symmetrical positions on a straight line
passing through substantially the center of each bolt.

3. The hermetic electric compressor (1) according to
claim 2,
wherein a pair of the protruded portions (7D) provid-
ed at both left and right side positions on a bottom
side of the terminal cover are provided at symmetri-
cal positions on an inclined straight line passing
through substantially the center of the bolt (9).

4. The hermetic electric compressor (1) according to
any one of claims 1 to 3, wherein the protruded por-
tion (7D) has a protrusion height equivalent to 10%
to 30% of the thickness of the sealing material (8)
before compression.

(continued)

H protrusion height of protruded portion
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