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(57) A compressor housing and method of manufacture and assembly are disclosed. The compressor housing includes
a cylinder block and a front housing. An annular projection 1s formed on the front end of the cylinder block. An
annular groove 1s formed on the rear end of the front housing. The cylinder block and the front housing are secured to
cach other to prevent the front housing from being displaced 1n relation to the cylinder block by engaging the annular
projection with the annular groove. A gasket 1s located between the front end of the cylinder block and the rear end of
the front housing secured to each other to seal between the cylinder block and the front housing. This compressor and
1ts method of manufacture reduce the amount of misalignment between a shaft bore 1in the cylinder block and a shaft
bore 1n the front housing, which improves the performance of the compressor.
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ABSTRACT OF THE DISCLOSURE

A compressor housing and method of manufacture and
assembly are disclosed. The compressox housing includes a
cylinder block and a fxont housing. An annular projection is
formed on the front end of the cylinder block. An annular
groove is formed on the rear end of the front housing. The
cylinder block and the front housing are secured to each other
to prxevent the front housing from being displaced in relation
to the cylinder block by engaging the annular projection with
the annular groove. A gasket is located between the front end
of the cylindexr block and the rear end of the front housing
secured to each other to seal between the cylinder block and
the front housing. This compressor and its method of
manufacture reduce the amount of misalignment between a shaft
bore in the cylinder block and a shaft bore in the front

housing, which improves the pexformance of the compressorx.
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COUPLING CONSTRUCTION OF COMPRESSOR HOUSING
AND METHOD FOR MANUFACTURING COMPRESSOR

BACKGROUND OF THE INVENTION

The present invention relates to compressors including
a gas compressing mechanism located in a chamber defined by
a plurality of coupled housing elements. More specifically,
the present i1nvention pertains to a coupling structure for
compressor housings and to a method for manufacturing and

assembling compressors.

Swash plate type compressors are often used in vehicle
air conditioners. The housing of a swash plate type
compressor 1s generally constituted by a cylinder block, a
front housing and a rear hdusing. The cylinder block has a
plurality of cylinder bores. The front housing and the rear
housing are secured to each end of the cylinder block with a
sealing element such as an O-ring in between. A crank
chamber 1s defined i1n the housing. The cylinder block has a
shaft bore defined in the center portion. A radial bearing
1s located in the bore. The front housing also as a shaft
bore defined i1n 1ts center portion and a radial bearing
located i1n the bore. A drive shaft extends through the
crank chamber and 1s rotatably supported by the bearings
located i1n the shaft bores of the cylinder block and the
front housing. A swash plate 1s supported on the drive
shaft 1n the crank chamber. The swash plate converts
rotation of the drive shaft to reciprocation of pistons

accommodated 1n the cylinder bores.

Accurate alignment of the axes of the shaft bores in

the cylinder block and the front housing is required for
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smooth rotation of the drive shaft and accurate
reciprocation ot the pistons. Therefore, the front housing
must be accurately positioned in relation to the cylinder

block when joining the front housing with the cylinder block.

Fig. 5 shows one of the prior art methods for
positioning a front housing in relation to a cylinder block.
The method uses at least two positioning pins (only one 1is
shown). As shown in Fig. 5, a pin hole 93 is formed in the
upper portion and in the lower portion (only the pin hole in
the upper portion 1s shown) of a cylinder block 92. The
diameter of each pin hole 93 1s substantially equal to that
of the positioning pins 91. A front housing 94 has a pair
of pin chambers 95, each corresponding to one of the pin

holes 93 1n the cylinder block 92. The diameter of the pin
chambers 95 i1s larger than that of the pin holes 93.

When assembling the front housing 94 with the cylinder
block 94, each pin 91 1s arranged in a pair of the pin hole
93 and the pin chamber 95. A part of the inner wall 95a of
each pin chamber 95 contacts the pin 91 and is aligned with
a part of the inner wall 93a of the pin hole 93. The
alignment determines the position of the front housing 94 in

relation to the cylinder block 92.

However, the sizes of the positioning pins 91, the pin
holes 93 and the pin chambers 95 have an error within a
predetermined tolerance. When the front housing 94 is
secured to the cylinder block 94 by using the positioning
pins 91, the errors of the parts 91, 93, 95 are accumulated.
The accumulation of the errors prevents an improvement in

the positioning accuracy of the front housing 94 in relation

to the cylinder block 92. 1In other words, the above prior
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art method, which uses the positioning pins 91, 1is not

accurate enough to meet certain high standards.

O-rings are often used to seal between a cylinder block
and a front housing. O-rings generally have standardized
sizes and shapes. Therefore, when the design of a cylinder
block and a front housing is changed, there may be no
standard O ring to conform to the changed cylinder block and
front housing. Further, a groove must be formed in the end
face of a cylinder block or of a front housing for
accommodating an O-ring. These disadvantageous

characteristics of O-rings have raised a need for a new type

of a sealing member that conforms to changes in the size and

shape of the cylinder block and the front housing.

SUMMARY OF THE INVENTION

Accordingly, 1t 1is an objective of the present
invention to provide a method and apparatus for coupling
compressor housing members and a method for manufacturing
compressors that improve the accuracy of positioning of
housing members 1in relation to each other and the accuracy
of positioning of a sealing element and prevent the sealing

element from being displaced from its original position.

To achieve the above objective, the compressor housing
according to the present invention includes a first housing
element and a second housing element. Each housing element
has an end wall secured to the other housing element. A gas
compression mechanism 1s located between the first and
second housing elements. A projection is formed on the end

wall of one of the first and second housing elements. A

recess 1s formed on the end wall of the other of the first and
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second housing elements. The recess has a shape
corresponding to the shape of the projection. The first and
second housing elements are secured to each other to prevent
the housing elements from being displaced in relation to
each other by engaging the projection with the recess. A

gasket 1s located between the end walls of the housing

elements to seal between the housing elements.

In a second aspect of the present invention, a method

for manufacturing a compressor is provided. A compressor

housing includes a first housing element and a second housing

element. Each housing element has an end wall secured to
the other housing element. A gas compression mechanism,
which has a drive shaft, is located in a chamber defined
between the first and second housing elements. The method
comprises the steps of: forming a projection on the end wall
of one of the first and second housing elements; forming a
recess on the end wall of the other of the first and second
housing elements, wherein the recess has a shape
corresponding to the shape of the projection; securing the
first and second housing elements to each other to prevent
the housing elements from being displaced in relation to
each other by engaging the projection with the recess:
forming shaft bores, which are used for supporting the drive
shatt, in the housing elements, while the housing elements are
secured to each other; separating the housing elements from
each other to place the compression mechanism between the
housing elements; and securing the housing elements to each
other again, wherein a gasket is located between the end
walls of the housing elements to seal between the housing

elements when the housing elements are assembled.

In a third aspect of the present invention, a further
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method for manufacturing a compressor 1is provided. The method
comprises the steps of: forming a projection on the end wall
of one of the first and second housing elements; forming a
recess on the end wall of the other of the first and second
housing elements, wherein the recess has a shape

corresponding to the shape of the projection; machining a
shatt bore, which is used for supporting the drive shaft, in
one of the housing elements, while the housing elements are
separated; machining a shaft bore, which is used for
supporting the drive shaft, in the other of the housing
elements, while the housing elements are separated; placing
the compression mechanism between the housing elements; and
securing the first and second housing elements to each other
to prevent the housing elements from being displaced in
relation to each other by engaging the projection with the
recess, wherein a gasket 1s located between the end walls of
the housing elements to seal between the housing elements when

the housing elements are assembled.

Other aspects and advantages of the invention will
become apparent from the following description, taken in
conjunction with the accompanying drawings, 1llustrating by

way of example the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

- The i1nvention, together with objects and advantages
thereof, may best be understood by reference to the
following description of the presently preferred embodiments

together with the accompanying drawings.

Fig. 1 1s a cross-sectional view of a swash plate type

compressor according to a preferred embodiment of the
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present invention;

Fig. 2 1s a cross-sectional view taken along line 2-2

ot Fig. 1;

Fig. 3 1s a cross-sectional view 1llustrating a first

method for assembling a compressor housing;

Fi1g. 4 1s a cross-sectional view illustrating a second

method for assembling a compressor housing; and

Fig. 5 1s an enlarged partial cross-sectional view

1llustrating a prior method for assembling a compressor

housing.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

A preferred embodiment of a swash plate type variable
displacement compressor according to the present invention

will hereafter be described with reference to drawings.

As shown 1n Fig. 1, a cylinder block 1 constitutes a
part of the compressor housing. A front housing 2 1is
secured to the front end face of a cylinder block 1 with a
gasket 4 1n between. A rear housing 3 1is secured to the
rear end face of the cylinder block 1 with a valve mechanism
5. The valve mechanism 5 1ncludes a valve plate 6, a first

plate 71, a second plate 72 and a third plate 8.

As shown in Figs. 1 and 2, a plurality of first through
holes 9 extend through the front housing 2, the cylinder
block 1, the valve mechanism 5 and the rear housing 3. A

threaded hole 9a i1s formed in a part of each first through
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hole 9 located in the rear housing 3. A first bolt 10
having a threaded portion 10a on its distal end is inserted
in each first hole 9 from the front housing 2. Each

threaded portion 10a 1s screwed into the corresponding

threaded hole 9a. 1In this manner, the front housing 2 and

the rear housing 3 are secured to the cylinder block 1 by

the bolts 10.

The cylinder block 1 and the front housing 2 are
secured to each other by engaging a projection and a groove.
That 1s, an annular projection la 1is formed on the front end
of the cylinder block 1 and an annular groove 2a 1is formed
in the rear end of the front housing 2. The groove 2a 1is
engaged with the projection la. The gasket 4 has an annular
portion 4a surrounding the projection la. The inner surface
of the annular portion 4a 1s engaged with the periphery of
the projection la, which prevents the gasket 4 from being
laterally displaced in relation to the cylinder block 1.
Fastening of the first bolts 10 causes the annular portion
da of the gasket 4 to be held about the projection 1la
between the cylinder block 1 and the front housing 2.

As shown 1in Fig. 1, a crank chamber 11 is defined by
the i1nner walls of the ftront housing 2 and the front end
face of the cylinder block 1. A shaft bore 1b is formed 1in
the center of the cylinder block 1. The rear end of a drive
shaft 12 1s inserted in the shaft bore 1b. The front
housing 2 also has a shaft bore 2b formed in its center. A
front portion of the drive shaft 12 extends through the
shatt bore 2b. Radial bearings 13 are located in each of

the shaft bores 1b and 2b. The bearings 13 rotatably

support the drive shaft 12.
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An annular lip seal 14 1s located between the front
portion of the drive shaft 12 and the inner wall of the
shatt bore 2b i1n the front housing 2. The lip seal 14
prevents gas 1n the crank chamber 11 from leaking. The
front end of the drive shaft 12 is operably coupled to an
external drive source such as a vehicle engine by an
electromagnetic clutch (not shown). When the clutch
connects the drive shaft 12 with the drive source, the force

of the drive source 1is transmitted to the drive shaft 12.

A rotor 21 is fixed to the drive shaft 12 in the crank
chamber 11. The rotor 21 rotates integrally with the drive
shaft 12. A swash plate 15 1s supported by the drive shaft
12 1n the crank chamber 11 to be slidable along and tiltable
with respect to the axis of the shaft 12. The rotor 21 has
a pair of support arms 22 (only one is shown) protruding
toward the swash plate 15. A guide hole 22a 1s formed 1in
each support arm 22. A pair of guide pins 16 (only one 1is

shown) are formed on the swash plate 15. Each guide pin 16

has guide ball 16a at the distal end. Each guide ball 16a
is slidably fitted into the guide hole 22a of the

corresponding support arm 22.

The cooperation of the arms 22 and the guide pins 16

permits the swash plate 15 to rotate together with the drive
shatt 12. The cooperation also guides the tilting of the
swash plate 15 and the movement of the swash plate 15 along
the axis of the drive shaft 12. As the swash plate 15
slides rearward toward the cylinder block 1, the inclination
of the swash plate 15 decreases. A ring shaped stopper 23
is fixed on the drive shaft 12 in the vicinity of the
cylinder block 1. The abutment of the swash plate 15

against the stopper 23 prevents the inclination of the swash
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plate 15 from being less than a predetermined minimum
inclination. A projection 17 is formed on the front face of
the swash plate 15. The abutment of the projection 17
against the rear face of the rotor 21 prevents the
inclination of the swash plate 15 from increasing beyond a

predetermined maximum inclination.

As shown 1n Figs. 1 and 2, a plurality of cylinder
bores 25 (five 1n this embodiment) extend parallel to and
about the drive shaft 12 through the cylinder block 1. A
single-headed piston 26 is accommodated in each cylinder
bore 25. Compression chambers are defined in each cylinder
bore 25 between the end of the piston 26 and the valve
mechanism 5. Each piston 26 is operably coupled to the
swash plate 15 by a pair of shoes 27. Rotation of the drive
shatft 12 1s converted to linear reciprocation of each piston
26 in the associated cylinder bore 25 through the swash

plate 15 and the shoes 27.

As shown 1n Fig. 1, a suction chamber 30 is defined in
the center portion of the rear housing 3. A substantially

circular discharge chamber 31 is defined about the suction
chamber 30 in the rear housing 3. Suction ports 6a and
discharge ports 6b are formed in the valve plate 6. Each
suction port 6a and each discharge port 6b correspond to one
of the cylinder bores 25. Suction valve flaps 7a are formed
on the first plate 71. Each suction valve flap 7a
corresponds to one of the suction ports 6a. Discharge valve
flaps 7b are formed on the second plate 72. Each discharge

valve flap 7b corresponds to one of the discharge ports 6b.

Refrigerant gas in an external refrigerant circuit (not

shown) 1s drawn into the suction chamber 30 through an inlet
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46 (see Fig. 2). As each piston 26 moves from the top dead
center to the bottom dead center in the associated cylinder
bore 25, refrigerant gas in the suction chamber 30 is drawn
into the cylinder bore 25 through the associated suction
port 6a while causing the associated suction valve flap 7a
to flex to an open position. As each piston 26 moves from
the bottom dead center to the top dead center in the
associrated cylinder bore 25, refrigerant gas 1is compressed
in the cylinder bore 25 and discharged to the discharge
chamber 31 through the associated discharge port 6b while
causing the associated discharge‘valve flap 7b to flex to an
open position. Retainers 8a are formed on the third plate
8. The opening amount of each discharge valve flap 7b is

defined by contact between the valve flap 7b and the

assoclated retainer 8a.

A thrust bearing 28 i1s located between the front
housing 2 and the rotor 21. The thrust bearing 28 carries
the reactive force of gas compression acting on the rotor 21

through the pistons 26 and the swash plate 15.

A pressure release hole 32 is formed in the valve
mechanism 5 for communicating the suction chamber 30 with
the crank chamber 11 via the shaft bore 1b. A pressure
supply passage 33 1s defined in the cylinder block 1, the
valve mechanism 5 and the rear housing 3 for communicating
the discharge chamber'3l with the crank chamber 11. A
displacement control valve 34 is accommodated in the rear
housing 3 1n the supply passage 33. A pressure introducing
passage 35 1s defined i1n the rear housing 3 for
communicating the pressure in the suction chamber 30 with

the displacement control valve 34. The valve 34 includes a

valve body 34a and a diaphragm 34a. The diaphragm 34a moves

10
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the valve body 34b 1n accordance with the pressure of the
suction chamber 30, which is communicated with the diaphragm
34a by the passage 35. Accordingly, the valve body 34b
controls the opening of the supply passage 33.

In this manner, the flow rate of refrigerant gas from
the discharge chamber 31 to the crank chamber 11 through the
supply passage 33 1s controlled by the displacement control
valve 34. The pressure i1in the crank chamber 11 is changed,
accordingly. Changes in the crank chamber pressure alter
the difference between the pressure in the crank chamber 11
acting on the rear face of the pistons 26 (the left face as
viewed in Fig. 1) and the pressure in the cylinder bore 25
acting on the front face of the pistons 26 (the right face
as viewed 1n Fig. 1). This changes the inclination of the
swash plate 15 and thus changes the stroke of the pistons
26. Consequently, the displacement of the compressor is

changed.

As shown 1in Figs. 1 an 2, a rear muffler housing 41 1is
integrally formed on the top of the cylinder block 1. A
front muffler housing 42 is integrally formed on the top of
the front housing 2. A second through hole 47 extends
through the front muffler housing 42 and the rear muffler
housing 41. A muffler seal portion 4b of the gasket 4 1is
located between the muffler housings 41 and 42, and a second
bolt 48 1is 1nserted into the second through hole 47 from the

front muffler housing 42. A threaded portion 48a is formed
on the distal end of the second bolt 48 and is screwed in a

threaded hole 47a formed i1in a part of the second through
hole 47 located in the rear muffler housing 41. Therefore,

the cylinder block 1 and the front housing 2 are secured to

each other with the muffler seal portion 4b of the gasket 4

11
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held between the muffler housings 42 and 41. The muffler

housings 41, 42 define a muffler chamber 42 in between.

The muffler chamber 43 is communicated with the
discharge chamber 31 by a passage 44 and is connected to the
external refrigerant circuit by an outlet 45 formed in the
rear muffler housing 41. Refrigerant gas that is compressed
in the cylinder bores 25 is discharged to the discharge
chamber 31. The gas 1s guided into the muffler chamber 43
by the passage 44. The muffler chamber 43 suppresses the
discharge pulsation of the compressed gas. The gas in the
muffler chamber 43 1s discharged to the refrigerant circuit

through the outlet 45.

As described above, the gasket 4 includes the annular

portion 4a, which has a shape corresponding to the shape of
the ends of the cylinder block 1 and the front housing 2,
and the muffler seal portion 4b, which has a shape
corresponding to the shape of the muffler housings 41, 42.
The gasket 4 is made of, for example, a thin metal plate
covered with an elastic material such as a synthetic rubber.

The gasket 4 not only seals between the cylinder block 1 and

the front housing 2 but also seals between the muffler
housings 41 and 42. The second bolt 48 is inserted in a
hole 49 formed in the muffler seal portion 4b and prevents
the annular portion 4a from rotating about the annular

projection la of the cylinder block 1.

Two methods for manufacturing and assembling the
cylinder block 1 and the front housing 2 will now be

described.

Fig. 3 illustrates a first method. 1Initially, a

12
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cylinder block 1, in which the shaft bore 1b has not yet
been formed, and the front housing 2, in which the shaft
bore 2b has not yet been formed, are prepared. Then, the
cylinder block 1 and the front housing 2 are fitted to each
other by engaging the annular projection la of the cylinder
block 1 with the annular groove 2a of the front housing 2.
Then, the shaft bores 1b and 2b are drilled in the centers
of the cylinder block 1 and the front housing 2
simultaneously by a drilling machine (not shown). 1In other
words, the shaft bores 1b, 2b are drilled together by the
same drill 1n a single drilling step. In this manner,
manufacturing of the cylinder block 1 and the front housing

2 1s completed.

After drilling, the cylinder block 1 and the front
housing 2 are temporarily separated. Then, the compression
mechanism, 1ncluding the drive shatft 12 and swash plate 15,
1s placed in the crank chamber 11. Thereafter, the cylinder
block 1 and the front housing 2 are fitted to each other
again with the gasket 4 in between. The cylinder block 1
and the front housing 2 are secured to each other by the

bolts 10 and 48. The assembly of the compressor is thus

completed.

Fig. 4 i1llustrates a second method. In this method,
the shaft bores 1b and 2b are each formed in the cylinder
block 1 and the front housing 2 in a different step, without
fitting the cylinder block 1 and the front housing 2 to each

other. Then, the compression mechanism, including the drive
shatt 12 and the swash plate 15, is placed in the crank
chamber 11. Thereafter, the cylinder block 1 is engaged

with the front housing 2 with the gasket 4 in between. The

cylinder block 1 and the front housing 2 are fastened to

13
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each other by the bolts 10, 48. The assembly of the

compressor 1is thus completed.

Experiments using the first and second methods were

performed using prototype compressors. The experiments
revealed that the misalignment, or error, between the axis
of the shaft bore 1b formed in the cylinder block 1 and the
axls of the shaft bore 2b formed in the front housing 2 1is
smaller in the methods of Figs. 3 and 4 than in the prior
art method (see Fig. 5), which uses two positioning pins.
Obviously, a smaller error between the shaft bores 1b and 2b

1s desirable.

In the experiments, three cylinder blocks 1 of the same
shape and size and three front housings 2 of the same shape
and size were prepared. They were assembled by the method
of Fig. 3, the method of Fig. 4 and the prior art method.

In the method shown in Fig. 3, the misalignment between the

axl1s of the shatt bore 1b in the cylinder block 1 and the
axls of the shatftt bore 2b in the front housing 2 was 0.035

mm. In the method shown in Fig. 4, the misalignment between
the axes of the shaft bores 1b and 2b was 0.100 mm. In the

prior art method, the misalignment between the axes of the

shaft bores 1b and 2b was 0.324 mm.

As described above, the cylinder block 1 and the front
housing 2 are secured to each other by engaging a projection
with a groove 1in the first and second methods. The methods
of Figs. 3 and 4 reduced the misalignment of the axes of the
shatt bores 1b and 2b to levels smaller than the that of the
prior art method. In the method of Fig. 4, the misalignment

1s slightly larger than that of the method of Fig 3.

However, a misalignment of about 0.100 mm is small enough to

14
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be within an acceptable tolerance i1n assembling compressors

and does not hinder the operation of a compressor.

The above apparatus and methods have the following

advantages.

The method shown in Fig. 3 and the method shown in Figq.
4 i1mprove the accuracy of the assembly of the cylinder block
1 and the front housing 2 compared to the method of the
prior art shown in Fig. 5. The methods of Figs. 3 and 4

match the axes of the shaft bores 1b and 2b with a high

accuracy thereby optimizing the position of the drive shaft

12. That 1s, the preferred and 1i1llustrated methods allow
the drive shaft 12 to be supported by the radial bearing 13

at an almost ideal position. Thus, the shaft 12 1s smoothly

rotated. Further, the preferred and illustrated methods
allow the swash plate 15 to be smoothly and accurately
tilted and allow the pistons 26 to be accurately
reciprocated in the cylinder bores 25. The operation of the

compressor 1s therefore i1mproved.

The 1nner surface of the annular portion 4a of the

gasket 4 1s engaged with the outer surface of the annular

projection la of the cylinder block 1. This engagement
allows the position of the gasket 4 to be easily and

securely determined 1n relation to the cylinder block 1 and
prevents the gasket 4 from being displaced from the

determined position.

O-rings are often used as a sealing element located
between two parts 1n a compressor. The O rings generally

have standardized sizes and shapes. Therefore, when the

design of the cylinder block 1 and the front housing 2 is

15
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changed, there may not be a standard O ring to conform to
the changed size and shape of the cylinder block 1 and the
front housing. 2. Further, a groove must be formed in the
end face of the cylinder block 1 or of the front housing 2
for accommodating an O ring. However, the shape of gasket
4, which 1s used 1n the embodiments of Figs. 3 and 4, is
easy to change 1n accordance with the shape of a part that
requlires sealing. Use of the gasket 4 gives a greater
flexibility to designing of compressor housings compared to
use of an O-ring. This 1s a great advantage in designing a
compressor housing in which the muffler housings 41, 42 are
integrally formed i1in the cylinder block 1 and the front

housing 2.

In the method shown in Fig. 4, the displacement between
the axes of the shaft bores 1lb and 2b is slightly greater
than that of the method shown in Fig. 3. However, the shaft
bore 1b i1n the cylinder block 1 and the shaft bore 2b in the

front housing 2 are each formed in a different step.
Therefore, 1f either of the cylinder block 1 or the front
housing 2 has a dimensional error, only the part that has
the error 1is re-machined or replaced. The method of fig 4
thus reduces the fraction of defective compressor housings

and 1s therefore suitable for large quantity production of

cCompressors.

It should be apparent to those skilled in the art that
the present 1nvention may be embodied in many other specific
forms without departing from the spirit or scope of the
invention. Particularly, it should be understood that the

invention may be embodied in the following forms.

In the embodiment of Figs. 1-4, the annular projection

16
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la 1s formed on the cylinder block 1 and the annular groove
2a 1s formed in the front housing 2. However, the annular
groove may be formed in the cylinder block 1 and the annular

projection may be formed on the front housing 2.

The annular projection la 1s a continuous projection 1in
the embodiment of Figs. 1-4. However, the projection la may
be divided into multiple parts. That 1s, a plurality of
arcuate projections may be formed on the cylinder block 1 to

form a generally annular set of projections.

The present invention 1s embodied i1n a variable
displacement swash plate type compressor having single
headed pistons. However, the present invention may be
embodied in any type of compressor. For example, the
present invention may be embodied in a fixed displacement
compressor oOor a swash plate type compressor having
double~headed pistons. Also, the present invention may be
embodied in a wave cam type compressor having a wave cam
instead of a swash plate. Further, the present invention
may be embodied 1in other non-piston compressors. For
example, the present i1nvention may be embodied in rotary

type compressors (vane type compressors and scroll type

COompressors) .

Therefore, the present examples and embodiments are to
be considered as illustrative and not restrictive and the
invention 1s not to be limited to the details given herein,
but may be modified within the scope and equivalence of the

appended claims.

17
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WHAT 1S CLAIMED 1IS5:

1. A compressor housing, wherein the compressor housing
includes a first housing element and a second housing element,
wherein each housing element has an end wall secured to the
other housing element, and wherein a gas compression mechanism
1s located between the first and second housing elements, the
compressor housing comprising:

a projection formed on the end wall of one of the first
and second housing elements;

a recess formed on the end wall of the other of the first
and second housing elements, wherein the recess has a shape
corresponding to the shape of the projection, and wherein the
first and second housing elements are secured to each other to
prevent the housing elements from being displaced in relation
to each other by engaging the projection with the recess: and

a gasket located between the end walls of the housing

elements to seal between the housing elements.

2. The compressor housing according to claim 1, wherein the
end wall of each housing element is annular, and wherein the

projection and the recess each extend annularly along the

associated end wall.

3. The compressor housing according to claim 2, wherein the
gasket includes an annular portion engaged with the periphery

of the projection.

4. The compressor housing according to claim 3 further
comprising:
a muffler housing element integrally formed on each

housing element, wherein a muffler chamber for suppressing the

pulsation of gas discharged from the compression mechanism is
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defined between the muffler housing elements when the first
and second housing elements are assembled;

a muffler seal portion provided on the gasket, wherein
the muffler seal portion is located between the muffler
housing elements to seal therebetween; and

a bolt inserted though the muffler housing elements to
fix the muffler housing elements to each other, wherein the
muffler seal portion has a hole through which the bolt is
inserted, and wherein the bolt prevents the annular portion of

the gasket from rotating about the projection.

5. The compressor housing according to claim 1, wherein each
housing element 1s integrally provided with a muffler housing
element, and wherein a muffler chamber for suppressing the
pulsation of gas discharged from the compression mechanism 1is
defined between the muffler housing elements when the first

and second housing elements are assembled.

6. The compressor housing according to claim 5, wherein the

gasket 1ncludes a muffler seal portion located between the

muffler housing elements to seal therebetween.

7. The compressor housing according to claim 1, wherein the
compression mechanism includes a drive shaft rotatably
supported i1n the housing elements, a drive plate mounted on
the drive shaft, and a piston operably coupled to the drive
plate, wherein the first housing element is a cylinder block
having a cylinder bore for slidably accommodated the piston,
wherein the second housing element is a front housing having
an i1nternal space for accommodating the compression mechanism,
and wherein the cylinder block and the front housing each have

shatt bores for supporting the drive shaft.
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8. A compressor housing, wherein the compressor housing
includes a cylinder block and a front housing, wherein the
cylinder block has an annular end wall secured to the front
housing, wherein the front housing has an annular end wall
secured to the cylinder block, and wherein a gas compression
mechanism is located in a crank chamber defined between the
cylinder block and the front housing, the compressor housing
comprising:

an annular projection extending along the end wall of the

cylinder block;

an annular recess extending along the end wall ot the
front housing, wherein the annular recess has a shape
corresponding to the shape of the annular projection, and
wherein the cylinder block and the front housing are secured
to each other to prevent the front housing from being
displaced 1n relation to the cylinder block by engaging the

annular projection with the annular recess;

a gasket located between the end wall of the cylinder
block and the end wall of the front housing to seal between
the cylinder block and the front housing, wherein the gasket

includes an annular portion engaged with the periphery of the

annular projection;

muffler housing elements inteqgrally formed on the

cylinder block and the front housing, respectively, wherein a

muffler chamber for suppressing the pulsation of gas

discharged from the compression mechanism 1s defined between

the muffler housing elements when the cylinder block and the

front housing are assembled;

a muffler seal portion provided on the gasket, wherein
the muffler seal portion 1s located between the muffler
housing elements to seal therebetween; and

a bolt inserted though the muffler housing elements to

fix the muffler housing elements to each other, wherein the
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muffler seal portion has a hole through which the bolt 1is
inserted, and wherein the bolt prevents the annular portion of

the gasket from rotating about the annular projection.

9. A method for manufacturing a compressor, wherein a
compressor housing includes a first housing element and a
second housing element, wherein each housing element has an
end wall secured to the other housing element, and wherein a
gas compression mechanism, which has a drive shaft, 1is
located 1in a chamber defined betWeen the first and second
housing elements, the method comprising the steps of:

forming a projection on the end wall of one of the first
and second housing elements;

forming a recess on the end wall of the other of the
first and second housing elements, wherein the recess has a
shape corresponding to the shape of the projection;

securing the first and second housing elements to each
other to prevent the housing elements from being displaced in
relation to each other by engaging the projection with the
recess;

forming shaft bores, which are used for supporting the
drive shaft, in the housing elements, while the housing
elements are secured to each other;

separating the housing elements from each other to place
the compression mechanism between the housing elements; and

securing the housing elements to each other again,
wherein a gasket 1s located between the end walls of the

housing elements to seal between the housing elements when the

housing elements are assembled.

10. The method according to claim 9, wherein the shaft bores
are formed by drilling them at the same time with the same

drill.
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11. A method for manufacturing a compressor, wherein a

compressor housing includes a first housing element and a second
housing element, wherein each housing element has a end wall
secured to the other housing element, and wherein a gas
compression mechanism, which has a drive shaft, is located in a
chamber defined between the first and second housing elements,
the method comprising the steps of:

F

forming a projection on the end wall of one of the first and

second housing elements;

forming a recess on the end wall of the other of the first and
second housing elements, wherein the recess has a shape

corresponding to the shape of the projection;

machining a shaft bore, which 1s used for supporting the drive
shaft, in one of the housing elements, while the housing
elements are separated;

machining a shaft bore, which i1s used for supporting the drive

shaft, 1n the other of the housing elements, while the housing
elements are separated;

placing the compression mechanism between the housing elements;
and

securing the first and second housing elements to each other to

prevent the housing elements from being displaced in relation to

each other by engaging the projection with the recess, whereilin a
gasket 1s located between the end walls of the housing elements
Lo seal between the housing elements when the housing elements

are assempled.

12. The compressor housing according to claim 3 further

comprising a restrictor for restricting rotation of the annular

portion of the gasket about the projection.

13. The compressor housing according to claim 12, wherein the

restrictor 1s a bolt for fixing the housing elements to each

other.
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