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(54) Reciprocating compressor

(57) A reciprocating compressor comprises a cylin-
der block (1,2) having a plurality of compression cham-
bers (21,22) formed therein and on at least one of op-
posite ends of respective pistons (12) slidably received
within respective cylinder bores (11). A cylinder head
(4,6) is secured to the cylinder block (1,2) and has a
high-pressure chamber (24) and a low-pressure cham-
ber (23) formed therein. A separating member is ar-
ranged between the cylinder block (1,2) and the cylinder
head (4,6) and has a valve sheet (27,28), a valve plate
(3,5) and a stopper plate (29,30). The valve sheet
(27,28) is formed with suction valves (27d,28d) and dis-
charge valves (27a,28a). The valve plate (3,5) is ar-
ranged between the valve sheet (27,28) and the cylinder
block (1,2) and is formed with refrigerant outlet ports (3a,
5a) and a plurality of relief holes (3b,5b) each opening
into a corresponding one of the compression chambers
(21,22) for communicating with a corresponding one of
refrigerant inlet ports (29d,30d) formed through the
stopper plate (29,30) when a corresponding one of the
suction valves (27d,28d) opens. The stopper plate
(29,30) is arranged between the valve sheet (27,28) and
the cylinder head (4,6) and is formed with the refrigerant
inlet ports (29d,30d), with a plurality of refrigerant outlet
ports (3a,5a) each opening into the high-pressure
chamber (24) for communication with a corresponding
one of the relief holes (3b,5b), when a corresponding
one of the discharge valves (27a,28a) opens, and with
a plurality of stoppers (29a,30a) each setting a limit to
an amount of opening of a corresponding one of the dis-

charge valves (27a,28a). The valve sheet (27,28), the
valve plate (3,5), and the stopper plate (29,30) can be
combined into a unit.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

This invention relates to a reciprocating compres-
sor, such as a swash plate compressor, a wobble plate
compressor, and an in-line compressor (crank compres-
sor).

Description of the Prior Art

The present applicant proposed a reciprocating
compressor (swash plate compressor) in Japanese
Laid-Open Patent Publication (Kokai) No. 9-4563 (cor-
responding to US Patent No. 5,709,535).

The proposed swash plate compressor includes a
cylinder block having a plurality of compression cham-
bers formed therein, a cylinder head which is secured
to the cylinder block and has a discharge chamber and
a suction chamber formed therein, a valve plate ar-
ranged between the cylinder block and the cylinder head
for separating the compression chambers from the dis-
charge chamber and the suction chamber, refrigerant
outlet ports via which refrigerant gas is delivered from
the compression chambers to the discharge chamber,
refrigerant inlet ports via which refrigerant gas is drawn
from the suction chamber into the compression cham-
bers, discharge valves for opening and closing the re-
frigerant outlet ports, suction valves for opening and
closing the refrigerant inlet ports, and stoppers for each
setting a proper limit to an amount of opening or resilient
deformation of a corresponding one of the discharge
valves.

FIG. 1 shows a valve plate, a valve sheet, and a
stopper plate of another conventional reciprocating
compressor (swash plate compressor) of this type, in an
exploded state, which is proposed by the present appli-
cant in Japanese Patent Application No. 9-14665, while
FIG. 2is a plan view of the stopper plate of the proposed
compressor in a state in which the valve plate, the valve
sheet, and the stopper plate are assembled. FIG. 3 is a
partially sectional view taken on line IlI-lll of FIG. 2.

In the proposed reciprocating compressor, the dis-
charge valves are formed by the valve sheet 327 and a
plurality of discharge valve elements 327a integrally
provided thereon, while the suction valves are formed
by the same valve sheet 327 and a plurality of suction
valve elements 327d integrally provided thereon. The
discharge valve elements 327a and the suction valve
elements 327d are each provided by cutting a portion of
the valve sheet 327 into a tongue shape.

The stoppers are formed by the stopper plate 329
arranged between the valve sheet 327 and the cylinder
head 304, and a plurality of stopper portions 329a which
are each formed by cutting a portion of the stopper plate
329 opposed to a corresponding one of the discharge
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valve elements 327a. The stopper plate 329 is also
formed therethrough with the refrigerant inlet ports 329d
as well as a plurality of slots 329b each open to the dis-
charge chamber 324 for communicating between the
discharge chamber 324 and a corresponding one of the
refrigerant outlet ports 303a.

The valve plate 303 is formed with the refrigerant
outlet ports 303a as well as a plurality of relief holes
303b each open to a corresponding one of the compres-
sion chambers 321 for communicating between the
compression chamber 321 and a corresponding one of
the refrigerant inlet ports 329d.

Since, as described above, the proposed compres-
sor employs the valve sheet 327 formed with the plural-
ity of discharge valve elements 327a and suction valve
elements 327d as well as the stopper plate 329 formed
with the plurality of stopper portions 329a, component
parts are reduced in number, and moreover, the valve
plate 303, the valve sheet 327, and the stopper plate
329 can be simply placed on the cylinder block, one up-
on another, when they are assembled to the cylinder
block, which markedly facilitates assembly of the com-
pressor.

A problem with the compressor is that the valve
plate 303 is deformed or distorted toward the compres-
sion chamber 321 during each suction stroke due to a
difference in pressure between the discharge chamber
324 and the compression chamber 321, and if the
amount of deformation of the valve plate 303 becomes
large, high-pressure refrigerant gas delivered to the dis-
charge chamber 324 flows back to the compression
chamber 321, which results in degraded performance
of the compressor.

A solution to the problem of the back flow of refrig-
erant gas is to increase the thickness of the valve plate
303 so as to increase the rigidity of the valve plate 303.

However, if the thickness of the valve plate 303 is
increased, volumes of the refrigerant outlet ports 303a
and the relief holes 303b become larger to increase
dead volume, causing degradation of volumetric effi-
ciency of the compressor.

Further, despite the above-mentioned improvement
in the prior art in which the valve plate 303, the valve
sheet 327, and the stopper plate 329 are simply placed
on the cylinder block, one upon another, to markedly fa-
cilitate the assembly of them to the cylinder block, it is
still required to further facilitate assembly of the com-
pressor.

SUMMARY OF THE INVENTION

It is an object of the invention to provide a recipro-
cating compressor that is capable of preventing a back
flow of refrigerant gas from a high-pressure chamber to
compression chambers without increasing the thick-
ness of a valve plate, and further improved in the facility
of assembly of the compressor.

To attain the above object, the present invention



3 EP 0 874 156 A2 4

provides a reciprocating compressor including a cylin-
der block having a plurality of compression chambers
formed therein, the compression chambers being
formed on at least one of opposite ends of respective
pistons slidably received within respective cylinder
bores, a cylinder head secured to the cylinder block and
having a high-pressure chamber and a low-pressure
chamber formed therein, and a separating member ar-
ranged between the cylinder block and the cylinder
head, the separating member having a plurality of re-
frigerant inlet ports for suctioning a refrigerant gas from
the low-pressure chamber into the compression cham-
bers, a plurality of refrigerant outlet ports for discharging
the refrigerant gas from the compression chambers into
the high-pressure chamber, a plurality of suction valves
for opening and closing the refrigerant inlet ports, re-
spectively, and a plurality of discharge valves for open-
ing and closing the refrigerant outlet ports, respectively.

The reciprocating compressor according to the in-
vention is characterized in that the separating member
comprises:

a valve sheet formed with the suction valves and
the discharge valves;

avalve plate arranged between the valve sheet and
the cylinder block, and formed with the refrigerant
outlet ports and a plurality of relief holes each open-
ing into a corresponding one of the compression
chambers, for communicating with a corresponding
one of the refrigerant inlet ports when a correspond-
ing one of the suction valves opens;

a stopper plate arranged between the valve sheet
and the cylinder head and formed with the refriger-
ant inlet ports, a plurality of refrigerant outlet pas-
sages each opening into the high-pressure cham-
ber, for communicating with a corresponding one of
the refrigerant outlet passages when a correspond-
ing one of the discharge valves opens, and a plu-
rality of stoppers each setting a limit to an amount
of opening of a corresponding one of the discharge
valves; and

fastening means for joining the valve sheet, the
valve plate, and the stopper plate to each other.

According to the reciprocating compressor of the in-
vention, since the valve plate and the stopper plate are
joined to the valve sheet, it is possible to prevent defor-
mation or distortion of the valve plate due to a difference
in pressure between the high-pressure chamberand the
compression chamber without increasing thickness of
the valve plate, to thereby prevent high-pressure refrig-
erant gas from flowing back from the high-pressure
chamber to the compression chamber. Further, since
the valve plate, the valve sheet, and the stopper plate
are fastened or joined to form a unit, these components
including the valve plate can be easily assembled into
the reciprocating compressor as the unit.

Preferably, the fastening means comprises at least
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one rivet.

According to this preferred embodiment, since the
valve plate, the valve sheet, and the stopper plate are
firmly joined to each other, the assembled state can be
maintained over a long time period.

More preferably, the valve sheet has a plurality of
fastening portions located between the discharge
valves and corresponding ones of the suction valves,
respectively, the at least one rivet extending respective-
ly through the fastening portions.

Alternatively, the fastening means comprises an ad-
hesive.

According to this preferred embodiment, since the
valve plate is not required to be formed with any through
holes or slots through which fastening members, such
as the rivets, it is possible to maintain required rigidity
of the valve plate. Further, since it is not required, either,
to carry out machining on a piston within each cylinder
bore, the compressor can be manufactured with ease.

More preferably, the valve sheet has a plurality of
fastening portions located between the discharge
valves and corresponding ones of the suction valves,
respectively, the adhesive is applied in a manner such
that the stopper plate and the valve plate is joined to at
least to the fastening portions of the valve sheet.

Further preferably, the adhesive is applied to an an-
nular portion of the valve sheet including the fastening
portions and an annular portion of the valve plate at a
location corresponding in a direction of thickness of the
valve plate to the annular portion of the valve sheet.

Alternatively, the adhesive is applied separately to
each of the fastening portions of the valve sheet and
each of a plurality of portions of the valve plate at re-
spective locations corresponding in a direction of thick-
ness of the valve plate to the fastening portions of the
valve sheet.

Preferably, the discharge valves each comprise a
tongue shaped portion cut from the valve sheet, the suc-
tion valves each comprising a tongue shaped portion cut
from the valve sheet, the stoppers comprising a bottom
of each of grooves formed in the stopper plate, the re-
frigerant outlet passages communicating with the
grooves, respectively.

The above and other objects, features and advan-
tages of the present invention will become more appar-
ent from the following detailed description taken in con-
junction with accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exploded perspective view showing a
valve plate, a valve sheet, a stopper plate of a con-
ventional swash plate compressor;

FIG. 2 is a plan view of the stopper plate of the con-
ventional swash plate compressor in a state in
which the valve plate, the valve sheet, and the stop-
per plate are assembled;

FIG. 3 is a partially sectional view taken on line Ill-
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Il of FIG. 2;

FIG. 4 is a partially sectional view showing essential
parts of a swash plate compressor according to a
first embodiment of the invention, taken on line V-
IV of FIG. 7;

FIG. 5 is a longitudinal sectional view showing the
whole arrangement of the swash plate compressor
according to the first embodiment;

FIG. 6 is an exploded perspective view showing a
valve plate, a valve sheet, and a stopper plate of
the FIG. 5 swash plate compressor;

FIG. 7 is a plan view of the stopper plate of the FIG.
5 swash plate compressor in a state in which the
valve plate, the valve sheet, and the stopper plate
are assembled;

FIG. 8 is a partially sectional view taken on line VIII-
VIl of FIG. 7;

FIG. 9 is an exploded perspective view showing a
valve plate, a valve sheet, and a stopper plate of a
swash plate compressor according to a second em-
bodiment of the invention;

FIG. 10 is a plan view of the stopper plate of the
swash plate compressor according to the second
embodiment in a state in which the valve plate, the
valve sheet, and the stopper plate are assembled,;
FIG. 11 is an exploded perspective view showing a
valve plate, a valve sheet, and a stopper plate of a
swash plate compressor according to a third em-
bodiment of the invention; and

FIG. 12 is a plan view of the stopper plate of the
swash plate compressor according to the third em-
bodiment in a state in which the valve plate, the
valve sheet, and the stopper plate are assembled.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The invention will now be described in detail with
reference to drawings showing preferred embodiments
thereof.

Referring first to FIG. 5, there is shown the whole
arrangement of a swash plate compressor according to
a first embodiment of the invention.

The compressor has a cylinder block 1 on a front
side, and a cylinder block 2 on a rear side, with respec-
tive opposed ends joined to each other via an O ring 39
to form an assembly of the cylinder blocks 1,2. The as-
sembly of the cylinder blocks 1,2 has one end thereof
secured to a front head (cylinder head) 4 via a valve
plate 3, a valve sheet 27, and a stopper plate 29, and
the other end thereof secured to a rear head (cylinder
head) 6 via avalve plate 5, a valve sheet 28, and a stop-
per plate 30.

The drive shaft 7 axially extends through the center
of the assembly of the cylinder blocks 1, 2, and a swash
plate 8 is rigidly fitted on the drive shaft 7. The drive shaft
7 and the swash plate 8 are rotatably supported in the
assembly of the cylinder blocks 1, 2 via bearings 9, 10.
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The swash plate 8 is received within a swash plate
chamber 37 defined within the assembly of the cylinder
blocks 1, 2 at a joined portion thereof.

The assembly of the cylinder blocks 1,2 has a plu-
rality of cylinder bores 11 axially formed therethrough.
The cylinder bores 11 are parallel to the axis of the drive
shaft 7, and arranged at predetermined circumferential
intervals about the drive shaft 7. Each cylinder bore 11
has a piston 12 slidably received therein. Within the cyl-
inderbore 11, compression chambers 21, 22 are formed
on opposite sides of the piston 12. The piston 12 is con-
nected to the swash plate 8 via a pair of shoes 19, 20,
each of which has a generally hemispherical shape,
whereby the piston 12 reciprocates within the cylinder
bore 11 as the swash plate 8 rotates.

FIG. 6 shows the valve plate, the valve sheet, and
the stopper plate in an exploded state, while FIG. 7 is a
plan view of the stopper plate in a state in which the
valve plate, the valve sheet, and the stopper plate are
assembled. FIG. 8 is a view taken on line VIII-VIII of FIG.
7. FIG. 4 is a view taken on line IV-IV of FIG. 7.

The valve plate 3(5), which is generally disk-
shaped, is formed therethrough with refrigerant outlet
ports 3a(5a) via which refrigerant gas is delivered from
the compression chambers 21(22) to a discharge cham-
ber (high-pressure chamber) 24, relief holes 3b(5b) via
each of which a suction valve element 27d(28d), re-
ferred to hereinbelow, opens toward a corresponding
one of the compression chambers 21(22) during each
suction stroke, and through holes 3c(5¢) through which
bolts, not shown, extend, respectively. The valve plate
3(5) is formed of a hot rolled steel (SPHC) or the like.
Each of the relief holes 3b(5b) opens toward a corre-
sponding one of the compression chambers 21(22), for
communicating between the compression chamber 21
(22) and a corresponding one of refrigerant inlet ports
29d(30d), referred to hereinafter, when a corresponding
suction valve element 27d(28d) opens.

The valve plate 3(5) is formed therethrough with riv-
et holes 3d(5d) each opposed in a direction of thickness
of the valve plate 3(5) (in a vertical direction as viewed
in FIG. 4) to a corresponding one of rivet holes 271(28f)
formed through fastening portions 27e(28e) of the valve
sheet 27(28), referred to hereinbelow.

The valve sheet 27(28), which is generally disk-
shaped, has discharge valve elements 27a(28a) and the
suction valve elements 27d(28d) each cut into a tongue
shape, and through holes 27¢(28c) through which the
bolts extend, respectively. The valve sheet 27(28) is
formed e.g. of a leaf spring material. As shown in FIGS.
6 and 7, each of the discharge valve elements 27a(28a)
and a corresponding one of the suction valve elements
27d(28d) are formed in a manner parallel to each other
along length thereof with the fastening portion 27e(28¢)
formed therebetween.

Each of the fastening portions 27¢(28e) is formed
therethrough with the rivet hole 27{(28f) through which
arivet 50(51) extends.
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The stopper plate 29(30), which is generally disk-
shaped, is formed therein with stopper portions 29a
(30a). Each of the stopper portions 29a(30a) is formed
by atongue-shaped recess opposed to a corresponding
one of thetongue-shaped discharge valve elements 27a
(28a). The stopper plate 29(30) is also formed with the
refrigerant inlet ports 29d(30d) via which refrigerant gas
is drawn from a suction chamber (low-pressure cham-
ber) 23 into the compression chambers 21(22). The
stopper plate 29(30) is formed of aluminum alloy, a hot
rolled steel (SPHC) or the like. As shown in FIG. 8, each
stopper portion 29a(30a) has a bottom surface which is
inclined at a predetermined angle with respect to a cor-
responding one of the discharge valve elements 27a
(28a) in a valve-closing position or sloped at a predeter-
mined curvature, thereby setting a proper limit to an
amount of opening or resilient deformation of the dis-
charge valve element 27a(28a). FIG. 8 shows the dis-
charge valve element 27a(28a) in a valve-opening po-
sition. The stopper plate 29(30) also has slots (refriger-
ant outlet passage) 29b(30b) formed therethrough
along length of the stopper portions 29a(30a). Each of
the slots 29b(30b) is open to the discharge chamber 24
for communicating between the discharge chamber 24
and a corresponding one of the refrigerant outlet ports
3a(ba) when a corresponding one of the discharge valve
elements 27a(28a) opens. Further, the stopper plate 29
(30) is formed therethrough with rivet holes 29¢(30e)
each opposed in the direction of thickness of the valve
plate 3(5) (in the vertical direction as viewed in FIG. 4)
to a corresponding one of the rivet holes 27f(28f) each
formed through the fastening portion 27¢(28e) of the
valve sheet 27(28).

Each rivet (fastening means) 50(51) is inserted
through the rivet holes 3d(5d), 27f(28f), and 29¢(30e)
formed respectively through the valve plate 3(5), the
valve sheet 27(28), and the stopper plate 29(30), and
then caulked to join the valve plate 3(5), the valve sheet
27(28), and the stopper plate 29(30) to each other to
form a unit. As a result, motions of the valve plate 3(5)
in a direction of thickness of the fastening portions 27e
(28e) (i.e. in the vertical direction as viewed in FIG. 4)
and in a radial direction (rightward and leftward direction
as viewed in FIG. 4) are restrained.

Each of the discharge valve elements 27a(28a) is
opposed to a corresponding one of the refrigerant outlet
ports 3a(5a) formed through the valve plate 3(5) (see
FIG. 8), and when the discharge valve element 27a(28a)
opens, a corresponding one of the compression cham-
bers 21(22) communicates with the discharge chamber
24 via a corresponding one of the refrigerant outlet ports
3a(ba) and a corresponding one of the slots 29b(30b)
formed through the stopper plate 29(30).

On the other hand, each of the suction valve ele-
ments 27d(28d) is opposed to a corresponding one of
the refrigerant inlet ports 29d(30d) formed through the
stopper plate 29(30), and when the suction valve ele-
ment 27d(28d) opens, a corresponding one of the com-
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pression chambers 21(22) communicates with the suc-
tion chamber 23 via a corresponding one of the refrig-
erant inlet ports 29d(30d) and a corresponding one of
the relief holes 3b(5b).

Next, the operation of the swash plate compressor
according to the first embodiment will be described.

As the drive shaft 7 rotates, the swash plate 8 is
rotated in unison therewith. According to the rotation of
the swash plate 8, the piston 12 reciprocates within the
cylinder bore 11. When the swash plate 8 rotates
through 180 degrees after the piston 12 is at a position
closest to the valve plate 3 (left-side extremity position
in FIG. 5) (i.e. afterthe piston 12 is at its top dead center
position within the compression chamber 21), the piston
12 slides to a position shown in FIG. 5 (right-side ex-
tremity position in FIG. 5), whereby the suction stroke is
completed in the compression chamber 21, while the
compression stroke is completed in the compression
chamber 22. Thereafter, when the swash plate 8 further
rotates through 180 degrees, the suction stroke is com-
pleted in the compression chamber 22, while the com-
pression stroke is completed in the compression cham-
ber 21.

During the suction stroke, the suction valve element
27d(28d) is resiliently deformed or bent toward a corre-
sponding one of the relief holes 3b(5b), whereby a cor-
responding one of the refrigerant inlet ports 29d(30d)
opens, and low-pressure refrigerant gas flows from the
suction chamber 23 into the compression chamber 21
(22) via the refrigerant inlet port 29d(30d) and the relief
hole 3b(5b).

During the suction stroke, a force acting to deform
the valve plate 3(5) toward the compression chamber
21(22) is produced by a difference in pressure between
the discharge chamber 24 and the compression cham-
ber 21(22). However, since the valve plate 3(5) and the
stopper plate 29(30) are joined to each other by the riv-
ets 50(51) via the fastening portions 27¢(28e) of the
valve sheet 27(28), deformation or distortion of the valve
plate 3(5) is inhibited or suppressed, and hence high-
pressure gas is prevented from flowing back from the
discharge chamber 24 to the compression chamber 21
(22).

On the other hand, during the compression stroke,
the discharge valve element 27a(28a) is resiliently de-
formed or bent toward the discharge chamber 24,
whereby high-pressure refrigerant gas is delivered from
the compression chamber 21(22) to the discharge
chamber 24. At this time point, the discharge valve ele-
ment 27a(28a) abuts the bottom surface 42(43) of a cor-
responding one of the stopper portions 29a(30a),
whereby the amount of opening or resilient deformation
of the discharge valve element 27a(28a) is controlled.

According to the swash plate compressor of the first
embodiment, it is possible to prevent a back flow of re-
frigerant gas from the discharge chamber 24 into the
compression chamber 21(22) without increasing the
thickness of the valve plate 3(5), so that an increase in
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dead volume within the compressor, which causes deg-
radation of volumetric efficiency, can also be prevented.

Further, since the valve plate 3(5), the valve sheet
27(28), and the stopper plate 29(30) are joined to each
other to form a unit, the three components 3(5), 27(28),
29(30) can be mounted in the compressor as the unit,
which further facilitates assembly of the compressor in
comparison with the conventional method in which the
components 3(5), 27(28), 29(30) are mounted separate-
ly.

FIG. 9 shows a valve plate, a valve sheet, and a
stopper plate of a swash plate compressor according to
a second embodiment of the invention, in an exploded
state, while FIG. 10 is a plan view of the stopper plate
in a state in which the valve plate, the valve sheet, and
the stopper plate are assembled. Component parts and
elements corresponding to those of the above embodi-
ment are indicated by identical reference numerals, and
description thereof is omitted.

The second embodiment is distinguished from the
first embodiment in which the rivets 50, 51 are used as
fastening means, in that an adhesive A is used as fas-
tening means. More specifically, as shown in FIGS. 9
and 10, the adhesive A is annularly applied to a stopper
plate-side surface of the valve sheet 127(128) and a
valve plate-side surface of the valve plate 103(105) to
join the stopper plate 129(130), the valve sheet 127
(128), and the valve plate 103(105) to each other to form
a unit. In the present embodiment, the adhesive A is ap-
plied to an annular portion including all of the five fas-
tening portions 27e(28e) of the valve sheet 127(128).
The annular adhesive portion formed by the adhesive A
applied to the valve sheet 127(128) and an annular ad-
hesive portion formed by the adhesive A applied to the
valve plate 103(105) are formed at locations corre-
sponding to each other in the direction of thickness of
the valve plate 103(105).

The second embodiment can provide the same ef-
fects as obtained by the first embodiment. Further, since
the valve plate 103(105) is not required to be formed
with any through holes or slots through which fastening
members extend respectively, the rigidity of the plate
103(105) is not decreased. Moreover, it is not required
to carry out machining for forming relief grooves or the
like on the piston 12 within each cylinder bore 11, which
enhances manufacturability or productivity of the com-
pressor.

FIG. 11 shows a valve plate, a valve sheet, and a
stopper plate of a swash plate compressor according to
a third embodiment of the invention, in an exploded
state, while FIG. 12 is a plan view of the stopper plate
in a state in which the valve plate, the valve sheet, and
the stopper plate are assembled. Component parts and
elements corresponding to those of the first embodi-
ment are indicated by identical reference numerals, and
description thereof is omitted.

The third embodiment is distinguished from the sec-
ond embodiment in which the adhesive A is applied to
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the surfaces of the valve sheet 127(128) and the valve
plate 103(105) to form the annular adhesive portions
thereon, respectively, in that the adhesive A is applied
separately to a plurality of predetermined portions of the
valve sheet 127(128) and the valve plate 103(105), i.e.
tothe fastening portions 27¢(28¢) of the valve sheet 127
(128) and predetermined portions (portions each corre-
sponding to a corresponding one of the fastening por-
tions 27¢(28e) of the valve sheet 127(128)) of the valve
plate 103(105). As shown in FIG. 12, when the valve
plate 103(105), the valve sheet 127(128), and the stop-
per plate 129(130) in the assembled state are viewed
from an assembled direction, each of the separate ad-
hesive portions formed by the adhesive A on the fasten-
ing portions 27¢(28e) of the valve sheet 127(128) and
the predetermined portions of the valve plate 103(105)
is located radially inside of a corresponding one of the
cylinder bores 11.

The third embodiment can provide the same effects
as obtained by the second embodiment.

Although in the above embodiments, description is
made of cases in which the present invention is applied
to a swash plate compressor, this is not limitative, but
the invention may be applied to other various types of
reciprocating compressors, such as a wobble plate
compressor and an in-line compressor (crank compres-
sor).

It is further understood by those skilled in the art
that the foregoing is the preferred embodiment of the
invention, and that various changes and modification
may be made without departing from the spirit and
scope thereof.

Claims

1. A reciprocating compressor comprising a cylinder
block (1,2) having a plurality of compression cham-
bers (21,22) formed therein and on at least one of
opposite ends of respective pistons (12) received
slidably within respective cylinder bores (11), a cyl-
inder head (4,6) secured to the cylinder block (1,2)
and having a high-pressure chamber (24) and a
low-pressure chamber (23) formed therein, and a
separating member which is arranged between the
cylinder block (1,2) and the cylinder head (4,6) and
which has a plurality of refrigerant inlet ports (29d,
30d) arranged to suction a refrigerant gas from the
low-pressure chamber (23) into the compression
chambers (21,22), a plurality of refrigerant outlet
ports (3a,5a) arranged to discharge the refrigerant
gas from the compression chamber (21,22) into the
high-pressure chamber (24), a plurality of suction
valves (27d,28d) arranged to open and close re-
spective refrigerant inlet ports (29d,30d) and a plu-
rality of discharge valves (27g,28a) arranged to
open and close respective refrigerant outlet ports
(3a,58),
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characterised in that the separating member
comprises:

a valve sheet (27,28) formed with the suction
valves (27d,28d) and the discharge valves
(172,28a)

a valve plate (3,5) arranged between the valve
sheet (27,28) and the cylinder block (1,2), and
formed with the refrigerant outlet ports (3a,5a)
and a plurality of relief holes (3b,5b) each open-
ing into a corresponding one of the compres-
sion chambers (21,22), for communication with
a corresponding one of the refrigerant inlet
ports (29d,30d) when a corresponding one of
the suction valves (27d,28d) opens;

a stopper plate (29,30) arranged between the
valve sheet (27,28) and the cylinder head (4,6)
and formed with the refrigerant inlet ports (294,
30d), a plurality of refrigerant outlet passages
(29b,30b) each opening into the high-pressure
chamber (24), for communication with a corre-
sponding one of the refrigerant outlet ports (3a,
5a) when a corresponding one of the discharge
valves (27a,28a) opens, and a plurality of stop-
pers (29a,30a) each setting a limit to an amount
of opening of a corresponding one of the dis-
charge valves (27a,28a); and

fastening means (50,51;A) arranged to join the
valve sheet (27,28), valve plate (3,5) and stop-
per plate (29,30) to each other.

A reciprocating compressor according to claim 1,
wherein said fastening means (50,51;A) comprises
at least one rivet (50,51).

A reciprocating compressor according to claim 2,
wherein the valve sheet (27,28) has a plurality of
fastening portions (27¢,28e) located between the
discharge valves (27a,28a) and corresponding
ones of the suction valves (27d,28d), the at least
one rivet (50,51) extending through respective fas-
tening portions (27¢,28e).

A reciprocating compressor according to claim 1,
wherein said fastening means (50,51;A) comprises
an adhesive (A).

A reciprocating compressor according to claim 4,
wherein the valve sheet (127,128) has a plurality of
fastening portions (27¢,28e) located between the
discharge valves (27a,28a) and corresponding
ones of the suction valves (27d,28d) and wherein
the adhesive (A) is applied in a manner such that
the stopper plate (129,130) and the valve plate
(103,105) are joined at least to the fastening por-
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tions (27a,28¢) of the valve sheet (127,128).

A reciprocating compressor according to claim 4 or
5, wherein the adhesive (A) has been applied to an
annular portion of the valve sheet (127,128) includ-
ing the fastening portions (27¢,28e) and an annular
portion of the valve plate (103,105) at a location cor-
responding in the direction of thickness of the valve
plate (103,105) to the annular portion of the valve
sheet (127,128).

A reciprocating compressor according to claim 5, or
6, wherein the adhesive (A) has been applied sep-
arately to each of the fastening portions (27¢,28¢)
of the valve sheet (127,128) and each of a plurality
of portions of the valve plate (103,105) at respective
locations corresponding in the direction of thickness
of the valve plate (103,105) to the fastening portions
(27¢,28¢) of the valve sheet (127,128).

A reciprocating compressor according to any pre-
ceding claim, wherein each discharge valve (27a,
28a) comprises a tongue-shaped portion cut from
the valve sheet (27,28;127,128), each suction valve
(27d,28d) comprises a tongue-shaped portion cut
from the valve sheet (27,28;127,128), and the stop-
pers (29a,30a) comprise the bottoms of respective
grooves formed in the stopper plate (29,30), with
the refrigerant outlet passages (29b,30b) commu-
nicating with respective ones of the grooves.
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FIG.4
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FIG.6
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