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(54) Compressor mounting

(57) The compressor of the present invention in-
cludes a mounting section which is arranged in the outer
circumferential section of a compressing housing pro-
vided with a compressing chamber, the mounting sec-

tion having insertion holes (61a, 62a) into which a
mounting bolt (64) is inserted, and the mounting section
having a highly rigid section (bush) (63) for suppressing
the deformation caused in the process of mounting the
compressor.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a compressor
capable of ensuring a smooth compressing motion of a
compressing mechanism by devising a mounting struc-
ture of the compressor.

2. Description of the Related Art

[0002] There are provided various types of compres-
sors, the structures, mechanisms and forms of which
are different from each other according to the apparatus
to which the compressors are applied. For example, in
the case of a compressor for automobile use (for exam-
ple, in the case of a compressor for air-conditioner use),
it is common to use a compressor in which a plurality of
pistons are reciprocated in the axial direction so that re-
frigerant gas is compressed. This type compressor is
compact and highly efficient. Therefore, it is suitable for
a compressor to be mounted on an automobile.
[0003] In this connection, in the case of a compressor
for automobile use, the compressor is mounted on an
automobile in such a manner that a mounting section
protruding from the compressor is fixed to a boss on the
engine side with bolts.
[0004] For example, according to Japanese Unexam-
ined Utility Model Publication, No. 2-43478, bolts are in-
serted into two cylindrical mounting sections extending
in a direction perpendicular to the axial direction of a
compressor, so that the compressor is fixed onto a side
wall of an engine.
[0005] Also, according to Japanese Unexamined Util-
ity Model Publication No. 7-14178, bolts are inserted in-
to four plate-shaped mounting sections having a mount-
ing hole (mounting groove) so that a compressor is fixed
to a boss on the engine side.
[0006] As can be understood from the above conven-
tional mounting structure for mounting a compressor, in
order to stably fix the compressor or in order to tempo-
rarily incorporate the compressor while the mounting
property to mount the compressor is being enhanced, it
is necessary to provide at least one mounting section in
a housing which is arranged substantially at the center
of the compressor.
[0007] However, in the housing (cylinder housing) ar-
ranged at the substantial center of the compressor,
there are provided cylinders, in which pistons are recip-
rocated so as to suck, compress and deliver refrigerant
gas, extending in the axial direction.
[0008] Therefore, when the compressor is fixed to an
engine block in such a manner that a mounting section
provided in a cylinder housing of the compressor is fixed
to the engine block with bolts or others, the mounting
section is stressed by a tightening force of the bolt, the

weight of the compressor and vibration generated in the
operation of the compressor. Therefore, deformation
(strain, deflection and so forth) is caused according to
the stress given to the mounting section. Accordingly, a
cylinder housing, which is integrated with the mounting
section, is also deformed. As a result, the rcundness,
cylindricity and concentricity of the cylinders arranged
in the cylinder housing are deteriorated. In order to sta-
bly reciprocate the pistons arranged in the cylinders, it
is preferable that the above deformation of the cylinders
is made as small as possible. Further, as the deforma-
tion may be also occurred in a compressing housing of
the scroll type compressor or the vane type compressor,
it is preferable to suppress the defamation.

SUMMARY OF THE INVENTION

[0009] The present invention has been accomplished
in view of the above circumstances. It is an object of the
present invention to provide a compressor capable of
ensuring a stable compressing motion by suppressing
the deformation of the mounting section, compressing
housing and compressing chamber, which is caused
when the compressor is mounted on an automobile, by
devising a structure of a mounting section provided in
the compressing housing.
[0010] In order to solve the above problems, the
present inventors made investigations by the method of
trial and error. As a result of the investigations, they were
struck with an idea to reduce the deformation as much
as possible. In this way, the compressor of the present
invention was developed.
[0011] A compressor of the present invention com-
prises: a compressing housing having a compressing
chamber; a side housing arranged on one side of the
compressing housing; an input shaft being rotated when
it receives a drive force; a compressing mechanism ar-
ranged in the compressing chamber and drived when
the input shaft is rotated; and a mounting section having
an insertion hole, the mounting section being mounted
on 1a body, on which the compressor is mounted, with
a bolt, wherein the mounting section includes a highly
rigid section, arranged in an outer circumferential sec-
tion of the compressing housing, for suppressing defor-
mation of the compressor which is caused in the process
of mounting the compressor.
[0012] Since the mounting section arranged in the
compressing housing has a highly rigid section, even
when the compressor is mounted on a body (for exam-
ple, an engine), on which the compressor is mounted,
with bolts, deformation (strain, deflection and so forth)
of the mounting section can be suppressed. As a result,
deformation of the compressing housing caused in the
process of mounting the compressor can be suppressed
and further deformation of the compressing chamber ar-
ranged inside the compressing housing can be sup-
pressed. Accordingly, it is possible to ensure a stable
smooth compressing motion of the compressing mech-
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anism. Due to the foregoing, when the compressor of
the present invention is used, it is possible to enhance
the efficiency of compression and reduce the power
loss.
[0013] This mounting section may be composed of ei-
ther an integrated structure or a split structure. For ex-
ample, in the case where the mounting section is com-
posed of the integrated structure, the compressing
housing may be cast together with a highly rigid cylin-
drical member in the casting process of the compressing
housing.
[0014] In the case where the mounting section is com-
posed of a split structure, the more specific structure of
the compressor is described as follows.
[0015] The compressor comprises: a compressing
housing having a compressing chamber; a side housing
arranged on one side of the compressing housing; an
input shaft being rotated when it receives a drive force;
a compressing mechanism arranged in the compress-
ing chamber and drived when the input shaft is rotated;
and a mounting section having an insertion hole, the
mounting section being mounted on a body, on which
the compressor is mounted, with a bolt, wherein the
mounting section includes at least a pair of parallel
mounting pieces protruding from an outer circumferen-
tial section of the compressing housing, each mounting
piece having an insertion hole into which a mounting bolt
is coaxially inserted, and the mounting section also in-
cludes a bush, the rigidity of which is higher than that of
the mounting pieces, inserted into between the mount-
ing pieces.
[0016] Due to the foregoing, the deformation of the
mounting piece integrated with the compressing hous-
ing can be suppressed. As a result, the deformation of
the compressing chamber provided in the compressing
housing can be suppressed, so that the compressing
mechanism can be smoothly moved.
[0017] The present invention may be more fully un-
derstood from the description of preferred embodiments
of the invention set forth below, together with the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] In the drawings:

Fig. 1 is an overall cross-sectional view showing a
variable displacement swash plate type compres-
sor of an embodiment of the present invention;
Fig. 2 is a view taken in the direction of I in Fig. 1
showing a mounting state in which mounting is
made by a second mounting section arranged in a
front housing; and
Figs. 3A and 3B are views showing a mounting sec-
tion arranged on a cylinder block, wherein Fig. 3A
is a cross-sectional view taken on line II - II in Fig.
1, and Fig. 3B is a partial cross-sectional view at
position III in Fig. 3A.

Fig. 4 is a cross-sectional view showing a scroll type
motorized compressor applying the present inven-
tion.
Fig. 5 is a view showing a mounting section ar-
ranged on a compressing housing of the scroll type
motorized compressor shown in Fig. 4.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0019] Referring to an embodiment of the compressor
of the present invention, the present invention will be
specifically explained below.
[0020] Fig. 1 is a view showing an overall arrange-
ment of the variable displacement swash plate type
compressor C, which will be referred to as "compressor
C" in this specification hereinafter, which is an embodi-
ment of the present invention. A housing of the variable
displacement swash plate type compressor C includes:
a cylinder block 10 (compressing housing) in which a
plurality of cylinders (compressing chamber) 1 and a
shaft hole 2 are formed; a cup-shaped front housing 20
(side housing) arranged at the front end of the cylinder
block 10, a shaft hole 21 being formed in the front hous-
ing 20; and a rear housing 30 arranged at the rear end
of the cylinder block 10, the rear housing 30 holding suc-
tion valves, a valve plate, discharge valves and a retain-
er, not shown.
[0021] At the center of a swash plate accommodation
chamber 22 which is formed by the cylinder block 10
and the front housing 20, there is provided an input shaft
12 which is arranged from the front end of the front hous-
ing 20 to the rear portion of the cylinder block 10. A rear
end side of the input shaft 12 is supported by the radial
bearing 3 arranged in the shaft hole 2 of the cylinder
block 10. A front end side of the input shaft 12 is sup-
ported by the radial bearing 24 and the shaft seal device
23 arranged in the shaft hole 21 of the front housing 20.
At a front end of the input shaft 12, there is provided a
pulley 41 which is fixed to the input shaft 12 via the boss
40 integrated with the pulley 41. In this connection, the
pulley 41 is supported by the bearing 43 arranged on
the outer circumference of the front end of the front
housing 20. A belt 44, which is wound round the crank
pulley not shown on the engine side, is wound round
this pulley 41, so that a drive force is received by the
pulley 41 and the input shaft 12 is rotated.
[0022] In the swash plate accommodation chamber
22, a lug plate 26 is fixed to the input shaft 12. This lug
plate 26 is slidably contacted with the inner wall of the
front housing 20 via the thrust bearing 25.
[0023] The lug plate 26 is provided with a pair of arms
27 protruding backward. Each arm 27 has a guide hole
28, the inner face of which is formed cylindrical. At the
rear of the lug plate 26, there is provided a swash plate
16 into which the input shaft 12 is inserted. The swash
plate 16 has a pair of guide pins 11 protruding forward.
Each guide pin 11 has a spherical guide section 29 at
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the forward end, and the guide section 29 is slidably en-
gaged in the guide hole 28 of the lug plate 26.
[0024] Due to the arrangement of the arm 27 of the
lug plate 26 and the guide pin 11 of the swash plate 16,
when the lug plate 26 is rotated integrally with the input
shaft 12, the swash plate 16 is rotated synchronously
with the lug plate 26. However, since the guide section
29 can be moved in the guide hole 28, it is possible for
the swash plate 16 to change its tilt angle according to
a state of operation of the compressor.
[0025] Oscillating rotation of the swash plate 16 is
converted into reciprocating motions of the pistons
(compressing mechanism) 19 provided in the cylinders
1 via the shoes 15 which form a pair in the periphery of
the swash pate 16. When a tilt angle of the swash plate
16 is changed, the stroke of the piston 19 is changed,
so that the compression (discharge) capacity is
changed In this way, a compressor C is obtained. In this
embodiment, the swash plate 16 and shoes 15 corre-
spond to the piston drive means described in the present
invention.
[0026] In this connection, as shown in Fig. 1, the com-
pressor C of this embodiment is mounted on an engine
block, which is a body on which the compressor C is
mounted, by the second mounting sections 50, 51 hav-
ing the mounting holes 50a, 51a and also by the mount-
ing section 60.
[0027] As shown in Fig. 2, the second mounting sec-
tions 50, 51 are composed of substantially cylindrical
mounting bodies which are integrally arranged at an up-
per and a lower position of the outer circumference of
the front housing 20 in parallel with each other in a di-
rection perpendicular to the axial direction of the com-
pressor C.
[0028] The second mounting sections 50, 51 are re-
spectively mounted on the bosses 150, 151 of the en-
gine block by the bolts 53 via the washers 52.
[0029] As shown in Figs. 1, 3A and 3B, the mounting
section 60 is located at a central upper position at the
rear of the cylinder block 10 in a direction perpendicular
to the axial direction of the compressor C. In this con-
nection, Fig. 3A is a cross-sectional view taken on line
II - II in Fig. 1, and Fig. 3B is a partial cross-sectional
view at the position III in Fig. 3A.
[0030] The mounting section 60 includes: a pair of
parallel plate-shaped mounting pieces 61, 62, which
protrude from the cylinder block 10, having the mounting
holes 61a, 62a; and a highly rigid bush 63, which is in-
serted between the mounting pieces 61, 62, wherein the
crosssection of the bush 63 is formed into a reverse U-
shape. The mounting section 60 is mounted on the boss
153 of the engine block via the washer 65 by the gib-
headed bolt 64 (mounting bolt) which is inserted from
the mounting hole 62a of the mounting piece 62 into the
mounting hole 61a of the mounting piece 61 via the bush
63.
[0031] In this case, the mounting pieces 61, 62 are
made of aluminum which is the same material as that of

the cylinder block 10. On the other hand, the bush 63 is
made of steel, the Young's modulus of which is approx-
imately three times as high as that of aluminum. There-
fore, the entire rigidity of the mounting section 60 can
be greatly enhanced. As a result, even if the gib-headed
bolt 64 is used and tightened so as to fix the compressor,
the deformation caused by compression and deflection
of the mounting pieces 61, 62 is very small. Therefore,
the deformation of the cylinder 1 is small. Accordingly,
the piston can be smoothly reciprocated by sliding.
[0032] In this connection, instead of the bush 63, it is
possible to use a cylindrical bush (sleeve) or a square-
tube bush (sleeve). Further, the bush may be provided
with a flange face coming into contact with the mounting
piece. In the above embodiment, the bush is inserted
into between the mounting pieces, however, it is possi-
ble to adopt a contrary arrangement. That is, flange fac-
es are provided at both ends of the bush (U-shaped
cross section in the axial direction), and the mounting
piece may be inserted between the flange faces of the
bush.
[0033] In the above embodiment, only one mounting
section 60 is provided in the cylinder block 10, however,
a plurality of mounting sections 60 may be provided in
the vertical direction.
[0034] In the above embodiment, the mounting sec-
tion is provided in the direction perpendicular to the axial
direction of the compressor C, however, the mounting
section may be provided in the direction parallel with the
axial direction of the compressor c according to the
shape of the boss or stay on the engine side.
[0035] The second mounting section 50 is provided in
the front housing 20 in the above embodiment, however,
the second mounting section 50 may be provided in the
rear housing 30.
[0036] Referring to embodiments of the compressor
of the present invention, more detailed explanations will
be made of the present invention.
[0037] The highly rigid section of the mounting section
and the bush may be entirely or partially highly rigid. In
this case, highly rigid material, the Young's modulus of
which is high, may be used for those parts. Alternatively,
the profile may be improved in such a manner that the
cross-sectional area or the polar moment of inertia of
area may be increased so as to increase the rigidity. Al-
ternatively, both the material and the profile may be im-
proved so as to increase the rigidity.
[0038] For example, it is preferable that the Young's
modulus of the material of the bush is higher than that
of the mounting piece. When the bush (or sleeve), the
Young's modulus of which is high, is arranged in the mid-
dle of the mounting section, the mounting section having
a highly rigid section can be easily formed.
[0039] In this case, the material of the bush may be
determined according to the correlation with the material
of the mounting piece. For example, when the mounting
piece is made of aluminum alloy, the bush may be made
of material, the Young's modulus of which is higher than
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that of aluminum alloy, such as steel, cast iron or titani-
um. When the mounting piece is made of magnesium
alloy, the bush may be made of material, the Young's
modulus of which is higher than that of magnesium alloy,
such as steel, cast iron, titanium or aluminun alloy.
[0040] Especially, it is more preferable that the mount-
ing piece is made of aluminum alloy and the bush is
made of steel.
[0041] From the viewpoint of reducing the weight and
the manufacturing cost, the housing of a compressor is
made of aluminum alloy (including the cast housing) in
many cases, and the mounting piece, which is provided
integrally with the housing, is also made of aluminum
alloy in many cases, when the bush, the Young's mod-
ulus of which is three times as high as that of the mount-
ing piece, is interposed, the rigidity of the entire mount-
ing piece is sharply increased, so that the deformation
of the mounting piece, the cylinder housing and the cyl-
inder provided in the cylinder housing can be remarka-
bly suppressed.
[0042] In this connection, it is preferable that the thick-
ness of the mounting piece is relatively decreased be-
cause the deformation of the cylinder housing can be
reduced. specifically, it is preferable that the thickness
of the mounting piece is reduced to be sufficiently small-
er than the length of the bush or the thickness of the
mounting piece is reduced to be smaller than the diam-
eter of the insertion hole.
[0043] In the case of fixing the compressor to an en-
gine, when the mounting section is arranged in the side
housing in addition to the mounting section arranged in
the cylinder housing, it is possible to reduce a load given
to the mounting section of the cylinder housing. There-
fore, it is possible to reduce the deformation caused in
the cylinder housing and the cylinder provided in the cyl-
inder housing.
[0044] That is, it is more preferable that the compres-
sor of the present invention includes a second mounting
section, which is located at the outer circumferential
section of the side housing, having an insertion hole into
which the mounting bolt is inserted.
[0045] Since the second mounting section is located
on the side housing in which no cylinders are arranged,
the second mounting section has no relation to the de-
formation of the cylinder housing and the cylinder. As a
result, while the piston is smoothly reciprocating in the
compressor, the compressor can be more stably fixed
to the engine by the mounting section of the cylinder
housing and the second mounting section of the side
housing.
[0046] Further, it is preferable that the second mount-
ing section is composed of two cylindrical mounting bod-
ies protruding in parallel with each other from two posi-
tions in the outer circumferential section of the front
housing (one of the side housings) arranged on the front
end side of the cylinder housing.
[0047] Since the second mounting section is com-
posed of a cylindrical mounting body, the rigidity of the

second mounting section is so high that the deformation
is small when it is tightened and fixed. Since two or more
cylindrical mounting bodies are protruding in parallel
with each other and further the mounting section is ar-
ranged in the cylinder housing, the compressor can be
stably supported by three or more mounting bodies.
[0048] In the case where the second mounting section
bears the weight of the compressor, the mounting sec-
tion of the cylinder housing can be used as a temporary
fixing means in the case of mounting the compressor on
the engine. When the temporary fixing means is ar-
ranged as described above, it becomes easy to mount
the compressor on the engine.
[0049] The arranging positions, arranging numbers,
arranging directions and arranging profiles of the mount-
ing section provided in the cylinder housing and the sec-
ond mounting section provided in the side housing are
determined by the correlation with a body on which the
compressor is mounted. Therefore, they are not partic-
ularly restricted.
[0050] The insertion hole of the mounting section is
not limited to a hole profile which is completely closed.
The profile of the insertion hole of the mounting section
includes a U-shape, in which a portion is open, and a C-
shape groove (insertion groove). The profile of the bush
may be a cylindrical or a square-tube shape. Further,
the profile of the bush may be a U-shape or a C-shaped
groove.
[0051] The bolt inserted into the insertion hole may be
a common gib-headed bolt or a stud bolt which is em-
bedded in a body on which the compressor is mounted.
When the stud bolt is used, it becomes easy to tempo-
rarily mount the compressor. Further, when the stud bolt
is used, the nut may be tightened with a wrench. There-
fore, it is unnecessary to provide a large work space for
mounting the compressor.
[0052] As long as the above conditions are satisfied,
the compressor of the present invention can be applied
to various forms. For example, the present invention can
be applied to a swash plate type compressor or a wobble
type compressor. Also, the present invention can be ap-
plied to a double-headed type compressor or a single-
headed type compressor. Also, the present invention
can be applied to a variable displacement type compres-
sor or a fixed displacement type compressor. Further,
the present invention may be applied to a scroll type
compressor or a vane type compressor. In the case, the
deformation of a compressing housing and a compress-
ing chamber accommodating a scroll compressing
mechanism or a vane compressing mechanism is pre-
vented, and therefore, it is possible to ensure a smooth
motion of the compressing mechanism.
[0053] Furthermore, the present invention may be ap-
plied to many kinds of motorized compressors. That is,
as shown in Fig. 4, the present invention may be applied
to a scroll type motorized compressor drived by a motor
102 accommodated in a side housing 101, in which a
compressing housing 103 accommodates a scroll com-
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pressing mechanism 104. In this case, a highly rigid sec-
tion 63 (bush) for suppressing the deformation is also
provided between a pair of mounting pieces 105, 106
on the compressing housing 103, as shown in Fig. 5.
Further, the present invention is not limited to a com-
pressor for automobile use or a compressor for air-con-
ditioner use.
[0054] According to the compressor of the present in-
vention, the deformation of the compressing housing
caused in the process of mounting it can be suppressed.
Therefore, it is possible to ensure a smooth compress-
ing motion of a compressing mechanism.

Claims

1. A compressor comprising: a compressing housing
having a compressing chamber; a side housing ar-
ranged on one side of the compressing housing; an
input shaft being rotated when it receives a drive
force; a compressing mechanism arranged in the
compressing chamber and drived when the input
shaft is rotated; and a mounting section having an
insertion hole, the mounting section being mounted
on a body, on which the compressor is mounted,
with a bolt, wherein the mounting section includes
a highly rigid section, arranged in an outer circum-
ferential section of the compressing housing, for
suppressing deformation of the compressor which
is caused in the process of mounting the compres-
sor.

2. A compressor comprising: a compressing housing
having a compressing chamber; a side housing ar-
ranged on one side of the compressing housing; an
input shaft being rotated when it receives a drive
force; a compressing mechanism arranged in the
compressing chamber and drived when the input
shaft is rotated; and a mounting section having an
insertion hole, the mounting section being mounted
on a body, on which the compressor is mounted,
with a bolt, wherein the mounting section includes
at least a pair of parallel mounting pieces protruding
from an outer circumferential section of the com-
pressing housing, each mounting piece having an
insertion hole into which a mounting bolt is coaxially
inserted, and the mounting section also includes a
bush, the rigidity of which is higher than that of the
mounting pieces, inserted into between the mount-
ing pieces.

3. A compressor according to claim 2, wherein the
bush is made of a material, the Young's modulus of
which is higher than that of the mounting piece.

4. A compressor according to claim 3, wherein the
mounting piece is made of aluminum alloy and the
bush is made of steel.

5. A compressor according to claim 1, further compris-
ing a second mounting section, arranged in an outer
circumferential section of the side housing, having
an insertion hole into which a mounting bolt is in-
serted.

6. A compressor according to claim 2, further compris-
ing a second mounting section, arranged in an outer
circumferential section of the side housing, having
an insertion hole into which a mounting bolt is in-
serted.

7. A compressor according to claim 5, wherein the
second mounting section is composed of cylindrical
mounting bodies protruding in parallel with each
other from at least two positiohs in the outer circum-
ferential section of the side housing arranged on the
front end side of the compressing housing.

8. A compressor according to claim 6, wherein the
second mounting section is composed of cylindrical
mounting bodies protruding in parallel with each
other from at least two positions in the outer circum-
ferential section of the side housing arranged on the
front end side of the compressing housing.

9. A compressor according to claim 1, wherein the
compressing chamber is a plurality of cylinders ex-
tending in the axial direction and arranged annular-
ly, and the compressing mechanism is a piston sli-
dably arranged in each cylinder of the compressing
housing and drived for reciprocating each piston
when the input shaft is rotated.

10. A compressor according to claim 2, wherein the
compressing chamber is a plurality of cylinders ex-
tending in the axial direction and arranged annular-
ly, and the compressing mechanism is a piston sli-
dably arranged in each cylinder of the compressing
housing and drived for reciprocating each piston
when the input shaft is rotated.
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