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(54) COMPRESSOR

(57) The present invention provides a compressor including a valve mechanism that suppresses transmission of
pressure pulsations at the time when a flow rate is low, and reduces a pressure difference between an inlet port and a
suction chamber during a stop of the compressor so as to hasten startability of the compressor. A check valve forming
body 30 includes: a valve housing 31 that includes an inflow port 38 and an outflow port 39, the inflow port 38 having a
valve body housing space 32 therein and communicating with the inlet port, and the outflow port 39 communicating with
the suction chamber; a valve body 41 that is housed in the valve body housing space 32 and varies a communication
state between the inflow port 38 and the outflow port 39; and a spring 51 that urges the valve body 41 in a direction to
block the communication between the inflow port 38 and the outflow port 39. The valve housing 31 is loosely fitted to
an annular groove 26 formed in a cylinder head 4 in such a manner that axial movement thereof is allowed, blocks a
working fluid that flows on the outside of the valve housing 31 in a state of abutting a peripheral edge portion of the
annular groove 26 on the suction chamber side, and allows a flow of the working fluid on the outside of the valve housing
31 in a state of separating from the peripheral edge portion of the annular groove 26 on the suction chamber side.
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Description

Technical Field

[0001] The present invention relates to a compressor
that includes a valve mechanism varying an opening
amount of a suction passage extending from an inlet port
to a suction chamber and, in particular to, a compressor
that hastens startability thereof.

Background Art

[0002] In a piston-type compressor, a stopper having
a predetermined depth is formed in a position that op-
poses a tip of a suction valve in a cylinder block. When
refrigerant gas is suctioned into a cylinder bore, the tip
of the suction valve abuts this stopper. In this way, this
intake valve is prevented from generating self-excited
vibrations.
[0003] However, in the case where an amount of the
gas that is suctioned into the cylinder bore is small, a
displacement amount of the suction valve is small, and
thus the suction valve is brought into a state where the
tip thereof does not abut the stopper. Accordingly, the
suction valve generates the self-excited vibrations, and
pressure pulsations of the suction chamber are thereby
generated. As a result, such inconvenience occurs that
these pressure pulsations are transmitted to an evapo-
rator through a suction passage of a system, vibrate this
evaporator, and generate abnormal noise.
[0004] In view of the above, in the related art, in order
to suppress the transmission of the pressure pulsations
to the evaporator, an opening amount regulating valve
is disposed on a suction passage that extends from an
inlet port to a suction chamber of the compressor, and
the opening amount regulating valve regulates the open-
ing amount of this passage.
[0005] As such an opening amount regulating valve,
an opening amount regulating valve disclosed in PTL 1
has been known, for example. As illustrated in Fig. 5(a),
this has: a valve body 104 that opens/closes a flow pas-
sage 103 between an inlet port 100 and a suction cham-
ber 101; a recess 105 in which the valve body 104 is
slidably housed; a spring 106 that is disposed in the re-
cess 105; a communication passage 107 that communi-
cates between the recess 105 and the suction chamber
101; and a communication hole 108 that is formed in the
valve body 104. A valve seat 109 that the valve body 104
abuts is formed at a downstream end of the inlet port 100.
[0006] According to such a configuration, the refriger-
ant gas that is suctioned from the evaporator in a refrig-
eration circuit is suctioned into the suction chamber 101
via the flow passage 103 as a variable passage and the
communication passages 108, 107 as fixed passages.
Pressure loss occurs when the refrigerant gas flows
through these passages, and a difference between a pri-
mary-side pressure and a secondary-side pressure of
the valve body 104, which is caused by this pressure

loss, acts on the valve body in a direction to increase an
opening amount of the flow passage 103 against an urg-
ing force of the spring 106. Accordingly, when a flow rate
of the refrigerant gas is high, the difference between the
primary-side pressure and the secondary-side pressure
of the valve body 104 is large, the opening amount of the
flow passage 103 is thereby increased, and the refriger-
ant gas is delivered to the suction chamber 101 via the
passage having a sufficient area. Meanwhile, when the
flow rate of the refrigerant gas is reduced, the difference
between the primary-side pressure and the secondary-
side pressure of the valve body 104 is reduced. Thus, a
force of urging the valve body 104 in the direction to in-
crease the opening amount of the flow passage 103
against the urging force of the spring 106 is weakened,
and the opening amount of the flow passage 103 is re-
duced.
[0007] When the flow rate of the refrigerant gas is fur-
ther reduced, a pressure difference between the inlet port
100 and the suction chamber 101 is further reduced, and
the urging force that acts on the valve body 104 due to
the difference between the primary-side pressure and
the secondary-side pressure of the valve body 104 can
no longer overcome the urging force of the spring 106.
Accordingly, the valve body 104 is pressed against the
valve seat 109 and closes the flow passage 103 as the
variable passage. The refrigerant gas that is delivered
from the inlet port 100 flows into the suction chamber 101
through the communication hole 108 and the communi-
cation passage 107 that are formed as the fixed passages
in the valve body 104.
[0008] Thus, in the case where the flow rate is low, the
pressure pulsations of the refrigerant gas, which are in-
duced by the self-excited vibrations of the suction valve,
are dampened when passing through the flow passage
103, the opening amount of which becomes slight, or
when passing through the communication passage 107
and the communication hole 108 of the valve body 104.
As a result, the transmission of the pressure pulsations,
which are caused by the self-excited vibrations of the
suction valve, from the inlet port 100 to an external cool-
ing circuit is prevented, and vibratory noise of the evap-
orator is suppressed.

Citation List

Patent Literature

[0009] [PTL 1] JP-A-2000-136776

Disclosure of Invention

Technical Problem

[0010] As described above, in the case where the flow
rate of the refrigerant is reduced and the difference be-
tween the primary-side pressure and the secondary-side
pressure of the opening amount control valve falls below
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a specified value in the above-described opening amount
regulating valve, the flow through the flow passage 103
as the variable passage is blocked, and the refrigerant
flows into the suction chamber 101 only through the com-
munication hole 108 and the communication passage
107 as the fixed passages. Thus, as illustrated in Fig.
5(b), even in the case where the flow rate is reduced and
the pressure difference is further reduced, a communi-
cation area between the inlet port and the suction cham-
ber is never regulated. As a result, such inconvenience
remains that the pressure pulsations are transmitted to
the external cooling circuit via the communication hole
108 and the communication passage 107, which are al-
ways open, and induce the vibratory noise of the evap-
orator.
[0011] In order to eliminate such inconvenience, it is
considered to dispose a well-known check valve on the
suction passage that extends from the inlet port 100 to
the suction chamber 101. In such a structure, the fixed
passages are not provided. Thus, even when the flow
rate is slight, the opening amount of the variable passage
is autonomously regulated in accordance with the slightly
generated pressure difference. In this way, the transmis-
sion of the pressure pulsations to the external cooling
circuit can be inhibited by sufficiently reducing the com-
munication area from the inlet port to the suction cham-
ber.
[0012] By the way, in the case where the compressor
is stopped under such a condition that a temperature
around the compressor is higher than a temperature
around the evaporator, the pressure in the suction cham-
ber 101 (the secondary-side pressure) is possibly in-
creased to be higher than the pressure of the inlet port
100 (the primary-side pressure). However, in the case
where the above-described compressor, in which the
check valve is disposed on the suction passage, is placed
under such a temperature condition, release of the pres-
sure from the suction chamber 101 to the inlet port 100
is blocked by the check valve, and the pressure in the
suction chamber 101 is kept in a higher state than the
pressure of the inlet port 100. Accordingly, in the case
where the compressor is started again from this stop
state, such inconvenience occurs that the check valve is
not opened until the pressure in the suction chamber 101
is reduced to fall below the pressure of the inlet port side
and that suctioning of the refrigerant gas is thereby
blocked to delay starting of the compressor.
[0013] The present invention has been made in view
of such circumstances and therefore has a primary pur-
pose of providing a compressor capable of improving
startability of the compressor by balancing a difference
between a pressure of an inlet port and a pressure of a
suction chamber during a stop of the compressor while
suppressing transmission of pressure pulsations at the
time when a flow rate is low.

Solution to Problem

[0014] In order to achieve the above purpose, a com-
pressor according to the present invention is character-
ized by being used in a refrigeration circuit at least in-
cluding a condenser, an expander, an evaporator, the
compressor including: an inlet port connected to a low-
pressure side of this refrigeration circuit; a suction cham-
ber that houses a working fluid delivered from the inlet
port; a compression mechanism that compresses the
working fluid suctioned from the suction chamber; and a
suction passage that connects the inlet port and the suc-
tion chamber, in that a check valve assembly that only
allows a flow of the working fluid in a direction from the
inlet port to the suction chamber is disposed on the suc-
tion passage and that pressure equalizing means that
allows discharge of the working fluid from the suction
chamber to the inlet port only when a pressure of the
suction chamber is higher than a pressure of the inlet
port is formed on the outside of an internal passage ve
assembly.
[0015] Accordingly, since the check valve assembly
that only allows the flow of the working fluid in the direction
from the inlet port to the suction chamber is disposed on
the suction passage and the pressure equalizing means
that allows the discharge of the working fluid from the
suction chamber to the inlet port only when the pressure
of the suction chamber is higher than the pressure of the
inlet port is formed on the outside of the internal passage
of the check valve assembly, the working fluid can be
suctioned into the suction chamber through the check
valve assembly during an operation of the compressor,
and the working fluid can be discharged from the suction
chamber to the inlet port through the outside of the check
valve assembly during a stop of the compressor to bal-
ance the pressures. Thus, even when the compressor
stops under such a condition that a temperature around
the compressor is higher than a temperature around the
evaporator, or the like, such inconvenience that the pres-
sure in the suction chamber is maintained at a high pres-
sure and causes a delay in starting of the compressor
can be avoided.
[0016] The check valve assembly may be configured
to include: a valve housing having a housing space (32)
therein, and including an inflow port communicating be-
tween the inlet port and the housing space, and an out-
flow port communicating between the suction chamber
and the housing space; a valve body that is housed in
the housing space and moves within the housing space
on the basis of a pressure difference across the valve
body so as to regulate an opening amount of the outflow
port; and an urging member that urges the valve body in
a direction to reduce the opening amount of the outflow
port and close the inflow port.
[0017] Such a check valve assembly has a simple
structure, and the opening amount of the outflow port is
autonomously regulated in accordance with a flow rate
of the working fluid flowing therethrough. Thus, when the
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flow rate is high, the working fluid can flow with the suf-
ficient opening amount. When the flow rate is low where
pulsations are likely to be generated, transmission of the
pulsations to the evaporator can be suppressed by re-
ducing the opening amount of the outflow port. In addi-
tion, the opening amount of the outflow port can suffi-
ciently be reduced by balance between a pressure dif-
ference, which is slightly generated even when the flow
rate is slight, and a force of the urging member.
[0018] The valve housing of the check valve assembly
preferably has a fitted section that is loosely fitted to a
holding section formed on the suction passage in such
a manner that axial movement thereof is allowed. This
fitted section may block the flow of the working fluid on
the outside of the valve housing in the case where the
fitted section abuts an edge of the holding section on the
suction chamber side, and may allow the flow of the work-
ing fluid on the outside of the valve housing in the case
where the fitted section separates from the edge of the
holding section on the suction chamber side.
[0019] In the compressor that has such a check valve
assembly, in the case where the compressor is stopped
and the suction chamber pressure in the compressor be-
comes higher than the pressure of the inlet port, the valve
body of the check valve assembly moves to block a com-
munication state between the inflow port and the outflow
port by the suction chamber pressure and an urging force
of the urging member. However, since the valve housing
also separates from the edge of the holding section on
the suction chamber side and moves to the inlet port side
by the suction chamber pressure, the flow of the working
fluid on the outside of the valve housing is allowed, and
the pressure can be released from the suction chamber
to the inlet port. Thus, the pressure of the suction cham-
ber and the pressure of the inlet port can be balanced by
the simple structure.
[0020] Note that the valve housing having the above-
described function may be configured to include fitted
section that is expanded in a radial direction in which the
fitted section is loosely fitted to an annular groove formed
in an inner peripheral wall of the suction passage, a seat
surface on which the fitted section is seated may be
formed on the suction chamber side of the annular
groove, and the fitted section may be provided with a
communication section that communicates between the
outside and the inside thereof.
[0021] Here, the communication section may be a hole
formed in the fitted section, a slit formed on an outer
peripheral surface of the fitted section, or the like.

Advantageous Effects of Invention

[0022] As it has been described so far, according to
the present invention, the check valve assembly that only
allows the flow of the working fluid in the direction from
the inlet port to the suction chamber is disposed on the
suction passage that connects the inlet port and the suc-
tion chamber, and the pressure equalizing means that

allows the discharge of the working fluid from the suction
chamber to the inlet port only when the pressure of the
suction chamber is higher than the pressure of the inlet
port is formed on the outside of the internal passage of
the check valve assembly. Thus, generation of abnormal
noise can be avoided by suppressing the transmission
of low-pressure pulsations, which are generated at the
time when the flow rate is low, to an external cooling
circuit, and even in the case where the pressure of the
suction chamber becomes higher than the pressure of
the inlet port during the stop of the compressor, the pres-
sure in the suction chamber can be released to the inlet
port via the outside of the internal passage of the check
valve assembly. Therefore, such inconvenience that the
pressure of the suction chamber is maintained in a high
state during the stop of the compressor no longer exists,
and startability can be improved by hastening opening
of the valve body.

Brief Description of Drawings

[0023]

Fig. 1 is a side cross-sectional view in which a portion
of a piston-type compressor as an example of a com-
pressor according to the present invention is cut out.
Fig. 2 includes views of a check valve assembly, in
which (a) is a cross-sectional view thereof, (b) is a
plan view thereof, and (c) is a side view thereof.
Fig. 3 includes cross-sectional views of the check
valve assembly, in which (a) is a view of a state at
the time when a flow rate is high, (b) is a view of a
state at the time when the flow rate is low, and (c) is
a view of a state where a pressure of a suction cham-
ber is higher than a pressure of an inlet port.
Fig. 4 is a characteristic graph that indicates a
change in an opening amount (a passage area) of a
suction passage extending from the inlet port to the
suction chamber in the case where the check valve
assembly of the present invention is used.
Fig. 5(a) is a cross-sectional view of a conventional
opening amount control valve, and Fig. 5(b) is a char-
acteristic graph that indicates a change in an opening
amount (a passage area) of a suction passage ex-
tending from an inlet port to a suction chamber in the
case where the conventional opening amount con-
trol valve is used.

Description of Embodiment

[0024] A description will hereinafter be made on a case
where a piston-type compressor is used as a compressor
according to the present invention with reference to the
accompanying drawings.
[0025] Fig. 1 illustrates a piston-type compressor 1 that
serves as a part of a refrigeration circuit with a condenser,
an expansion valve, and an evaporator, which are not
illustrated. This piston-type compressor 1 is configured
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to have: a cylinder block 2; a cylinder head 4 that is as-
sembled to a rear side of this cylinder block 2 via a valve
plate 3; and a front housing 6 that is assembled to cover
a front side of the cylinder block 2 and defines a crank
chamber 5 on the front side of the cylinder block 2. These
front housing 6, cylinder block 2, valve plate 3, and cyl-
inder head 4 are fastened in an axial direction by unillus-
trated fastening bolts to constitute a compressor housing
7.
[0026] A driveshaft 8 that is disposed in the crank
chamber 5 is held in a freely rotatable manner by the
front housing 6 and the cylinder block 2 via a bearing 9
(only the cylinder block side thereof is illustrated). This
driveshaft 8 is projected from the front housing 6 and is
connected to an unillustrated travel engine via a belt and
a pulley so as to rotate when power of the travel engine
is transmitted.
[0027] The cylinder block 2 is formed with: a bearing
hole 11 in which the bearing 9 is housed; and plural cyl-
inder bores 12 that are disposed at equally-spaced inter-
vals on a circumference centered on this bearing hole
11. A single head piston 13 is inserted in each of the
cylinder bores 12 in a manner to be reciprocally slidable.
[0028] In the crank chamber 5, a swash plate 14 that
rotates synchronously with the driveshaft 8 is provided
on the driveshaft. An engagement section 13a of the sin-
gle head piston 13 is firmly attached to a peripheral edge
portion of this swash plate 14 via a pair of shoes 15 pro-
vided longitudinally.
[0029] Accordingly, when the driveshaft 8 rotates, the
swash plate 14 also rotates in conjunction with this. This
rotary motion of the swash plate 14 is converted to linear
reciprocating motion of the single head piston 13 via the
shoes 15, and a volume of a compression chamber 16
formed between the single head piston 13 and the valve
plate 3 in each of the cylinder bores 12 is thereby
changed.
[0030] The valve plate 3 is formed with a suction hole
17 and a discharge hole 18 that correspond to each of
the cylinder bores 12. In addition, a suction chamber 20
and a discharge chamber 21 are defined in the cylinder
head 4. The suction chamber 20 houses a working fluid
to be supplied to the compression chamber 16, and the
discharge chamber 21 houses the working fluid that is
discharged from the compression chamber 16. In this
example, the suction chamber 20 is formed in a central
portion of the cylinder head 4, and the discharge chamber
21 is annularly formed around the suction chamber 20.
[0031] The suction chamber 20 communicates with a
low-pressure side of an external refrigerant circuit (an
outlet side of the evaporator) via an inlet port 22 that
radially extends in a manner to penetrate the annular
discharge chamber 21. The discharge chamber 21 com-
municates with an unillustrated discharge port that is con-
nected to a high-pressure side of the external refrigerant
circuit (an inlet side of the condenser). In addition, the
suction chamber 20 can communicate with the compres-
sion chamber 16 via the suction hole 17 that is

opened/closed by a suction valve 23, and the discharge
chamber 21 can communicate with the compression
chamber 16 via the discharge hole 18 that is
opened/closed by a discharge valve 24.
[0032] Thus, in a suction stroke, the refrigerant is suc-
tioned into the compression chamber 16 from the suction
chamber 20 via the suction hole 17, which is
opened/closed by the suction valve 23, and, in a com-
pression stroke, the compressed refrigerant is dis-
charged from the compression chamber 16 to the dis-
charge chamber 21 via the discharge hole 18, which is
opened/closed by the discharge valve 24.
[0033] In such a compressor, on a downstream side
of the inlet port 22, that is, in a suction passage 25 that
leads to the suction chamber 20 from the inlet port 22, a
check valve assembly 30 is provided to vary an opening
amount of this intake passage 25.
[0034] Fig. 2 shows schematic configuration diagrams
of the check valve assembly 30. This check valve as-
sembly 30 is configured to have: a valve housing 31; and
a valve body 41 and a spring 51 as an urging member
that are housed in this valve housing 31.
[0035] The valve housing 31 has a cylindrical shape in
which a columnar valve body housing space 32 is formed,
and is loosely fitted to an inner wall of the suction passage
25, which leads to the suction chamber 20 from the inlet
port 22, in such a manner that axial movement thereof
is allowed.
[0036] More specifically, the valve housing 31 is
formed to have: a cylindrical peripheral wall 33; a valve
seat section 34 that is provided at an upstream end of
this peripheral wall 33; a bottom wall 35 that is provided
at a downstream end of the peripheral wall 33; and an
annular fitted section 36 that is projected radially outward
from a peripheral edge of the valve seat section 34 (a
peripheral edge of an upstream end of the valve housing
31 in the axial direction) . In addition, an annular groove
(a holding section) 26 is formed on the inner wall of the
suction passage 25, which leads to the suction chamber
20 from the inlet port 22 of the compressor housing 7
(the cylinder block 2), an axial dimension of this annular
groove 26 is set to be larger than an axial dimension of
the fitted section 36, and the fitted section 36 is fitted in
this annular groove 26 in a manner to allow axial move-
ment thereof.
[0037] The fitted section 36 is constructed of: a shoul-
der 36a that extends radially outward from an outer cir-
cumference of the valve body (in this example, a periph-
eral edge of the valve seat section on the upstream side) ;
and a locking wall 36b that continues from this shoulder
36a and extends toward the upstream side, and can be
deformed elastically by forming this locking wall 36b such
that a diameter thereof is gradually increased toward the
upstream side.
[0038] The suction passage 25 is formed such that a
diameter R1 thereof on the upstream side of the annular
groove 26 is almost equal to or larger than a diameter
R2 of the shoulder 36a and is smaller than a tip diameter
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R3 of the locking wall 36b. In addition, the suction pas-
sage 25 is formed such that a diameter R4 thereof on
the downstream side of the annular groove 26 is smaller
than the diameter R2 of the shoulder 36a. Accordingly,
an annular seat surface 26a on which the shoulder 36a
of the fitted section 36 can be seated is formed on the
suction chamber side of the annular groove 26, and a
stopper surface 26b onto which a tip of the locking wall
of the fitted section 36 can be locked is formed on the
inlet port side of the annular groove 26.
[0039] In this example, the fitted section 36 is illustrated
as an integrated member with the valve seat section 34,
the peripheral wall 33, and the bottom wall 35. However,
the fitted section 36 and the peripheral wall 33 may be
formed integrally, and the valve seat section 34 as a sep-
arate member may be attached thereto. Alternatively, the
fitted section 36 and the valve seat section 34 may be
formed integrally, and the peripheral wall 33 as a sepa-
rate member may be attached thereto.
[0040] In addition, the fitted section 36 may be formed
of an elastic material such as rubber or may be formed
of a synthetic resin.
[0041] In the locking wall 36b of this fitted section 36,
plural communication holes (communication sections)
37, each of which communicates between the outside
and the inside thereof, are formed circumferentially at
equally-spaced intervals (for example, at every 90 de-
grees).
[0042] In the valve housing 31 that has been described
so far, an inflow port 38 that communicates between the
inlet port 22 and the valve body housing space 32 is
formed in the valve seat section 34, and the peripheral
wall 33 is formed with plural outflow ports 39, each of
which communicates between the suction chamber 20
and the valve body housing space 32, are formed cir-
cumferentially at equally-spaced intervals (for example,
at every 90 degrees) in the peripheral wall 33. Further-
more, the bottom wall 35 of the valve housing 31 is formed
with an equalizing port 40, and the equalizing port 40
makes the rear of the valve body 41, which is housed in
the valve body housing space 32 and will be described
below, match a suction chamber pressure.
[0043] The valve body 41 is housed in the valve body
housing space 32 of the valve housing 31 in an axially
movable manner, and is constructed of a hollow cylindri-
cal piston, in which a top wall 42 and a peripheral wall
43 formed continuously from a peripheral edge of this
top wall 42 are integrally formed, and a bottom of which
is eliminated. The valve body 41 is formed such that an
outer diameter thereof is almost equal to an inner diam-
eter of the valve body housing space 32, and an outer
peripheral surface of the peripheral wall 43 slidingly con-
tacts an inner peripheral surface of the valve body hous-
ing space 32 with specified clearance being interposed
therebetween. In addition, axial length of the valve body
41 is not particularly limited. However, the valve body 41
is set to have such length that, in a state where the top
wall 42 of the valve body 41 abuts a peripheral edge of

the inflow port 38 in the valve seat section 34 of the valve
casing 31 from the inside, the outflow ports 39 are closed
by the peripheral wall 43 of the valve body 41.
[0044] Each of the outflow ports 39 is formed in a po-
sition away from the valve seat section 34. Accordingly,
even when the top wall 42 of the valve body 41 does not
abut the valve seat section 34 of the valve housing 31,
a communication state between the inflow port 38 and
each of the outflow ports 39 is blocked at a time point at
which each of the outflow ports 39 is closed by the outer
peripheral surface of the valve body 41. Thus, a lift sec-
tion from a state where the valve body 41 abuts an up-
stream end wall of the valve housing 31 to a state where
the valve body 41 is lifted and closure of each of the
outflow ports 39 by the outer peripheral surface of the
valve body 41 is canceled corresponds to a closure sec-
tion in which blockage of the communication state be-
tween the inflow port 38 and each of the outflow ports 39
is maintained.
[0045] The spring 51 is housed in the valve body 41 in
a manner to urge the valve body 41 toward the valve seat
section 34 of the valve housing 31. In this example, the
spring 51 is elastically mounted between an inner surface
of the top wall 42 of the valve body 41 and a peripheral
edge of the equalizing port 40 in the bottom wall 35 of
the valve housing 31 by a specified setting force.
[0046] In the configuration that has been described so
far, when the check valve assembly 30 is attached to the
compressor 1, the valve housing 31, which houses the
valve body 41, is inserted and pressed in the suction
passage 25 from the inlet port 22 with an opposite side
of the valve housing 31 from the fitted section 36 being
an insertion end. In this way, the fitted section 36 is elas-
tically deformed to be contracted inward. At a stage
where the fitted section 36 reaches the annular groove
26, the shoulder 36a abuts the seat surface 26a, the fitted
section 36 is restored by its own restoring force and ex-
pands in the annular groove 26, and the fitted section 36
is loosely fitted to the annular groove 26 in such a manner
that the axial movement thereof is allowed.
[0047] According to the compressor 1 to which such a
check valve assembly 30 is attached, in the case where
a large amount of the working fluid flows into the suction
chamber 20 from the inlet port 22 (flows through the suc-
tion passage 25), as illustrated in Fig. 3(a), the check
valve assembly 30 is urged to the downstream side by a
fluid pressure of the working fluid, and the shoulder 36a
of the valve housing 31 abuts the seat surface 26a, which
is formed in a peripheral edge portion of the annular
groove 26 (the holding section) on the suction chamber
side, and thereby blocks the working fluid that flows on
the outside of the valve housing 31. Meanwhile, the valve
body 41, which is housed in the valve housing 31, resists
an urging force of the spring 51 by the fluid flowing from
the inlet port 22 and moves in a direction to increase the
communication state between the inflow port 38 and each
of the outflow ports 39. Then, the working fluid, which
flows from the inlet port 22, flows through the valve hous-
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ing 31 and is suctioned into the suction chamber 20.
[0048] Even in the case where a small amount of the
working fluid flows into the suction chamber 20 from the
inlet port 22, as illustrated in Fig. 3(b), the check valve
assembly 30 is urged to the downstream side by the fluid
pressure of the working fluid, and the shoulder 36a of the
valve housing 31 abuts the seat surface 26a and thereby
blocks the working fluid that flows on the outside of the
valve housing 31. However, since a flow rate of the work-
ing fluid is low, the valve body 41, which is housed in the
valve housing 31, moves in a direction to reduce the com-
munication state between the inflow port 38 and each of
the outflow ports 39 by the urging force of the spring 51.
Accordingly, the working fluid, which flows from the inlet
port 22, flows through the valve housing 31 and is suc-
tioned into the suction chamber 20. However, since the
opening amount of the suction passage 25 is small, low-
pressure pulsations that are generated at the time when
the flow rate is low are unlikely to be transmitted from the
suction chamber 20 to the inlet port 22. Thus, the trans-
mission of the low-pressure pulsations to an external
cooling circuit is suppressed, and generation of abnormal
noise can be avoided.
[0049] In particular, also in the case where the flow
rate is extremely low (in the case where a difference be-
tween a primary-side pressure and a secondary-side
pressure hardly exists), due to absence of a communi-
cation hole in the top wall 42 of the valve body 41, the
working fluid, which flows from the inlet port 22, is suc-
tioned into the suction chamber 20 only through each of
the outflow ports 39, an opening amount of which is re-
duced in accordance with balance between the slightly
generated pressure difference and the urging force of
the spring 51. Accordingly, the transmission of the low-
pressure pulsations to the external refrigerant circuit can
reliably be inhibited, and the generation of the abnormal
noise can reliably be suppressed.
[0050] In the case where the compressor 1 is stopped
and a pressure P2 of the suction chamber 20 on the inside
of the compressor becomes higher than a pressure P1
on a low-pressure piping side outside of the compressor
with respect to the operation during activation of the com-
pressor that has been described so far, as illustrated in
Fig. 3(c), the valve body 41 moves to the upstream side
by the urging force of the spring 51 and the pressure P2
of the suction chamber 20, is seated on the valve seat
section 34, and thereby blocks the communication state
between the inflow port 38 and each of the outflow ports
39. That is, the passage on the inside of the check valve
assembly 30 is closed. However, in the case where such
a pressure P2 of the suction chamber 20 is higher than
the pressure P1 on the low-pressure piping side outside
of the compressor, the entire check valve assembly 30
also moves to the upstream side by the pressure of the
suction chamber 20, and the fitted section 36 separates
from the seat surface 26a (the peripheral edge portion
of the annular groove 26 on the suction chamber side)
and abuts a peripheral edge portion (the stopper surface

26b) of the annular groove 26 on the inlet port side. Ac-
cordingly, the working fluid in the suction chamber 20 is
released to the inlet port 22 via a portion between the
shoulder 36a of the valve housing 31 and the seat surface
26a, the outside of the fitted section 36, and the commu-
nication holes 37 (the flow of the working fluid is allowed
on the outside of the internal passage of the check valve
assembly 30), and the pressure of the suction chamber
10 and the pressure of the inlet port 22 can thereby be
balanced. Thus, a change in the opening amount of the
suction passage 25 (an opening area) that includes the
check valve assembly 30 of the present invention has a
characteristic as illustrated in Fig. 4.
[0051] Therefore, such inconvenience that the pres-
sure of the suction chamber 20 is maintained in a high
state during a stop of the compressor 1 no longer exists,
and such inconvenience that startability of the compres-
sor 1 is degraded due to a delay in opening of the valve
body 41 can be avoided.
[0052] In the above-described configuration, each of
the communication sections provided in the fitted section
36 is constructed of the communication hole 37. Howev-
er, each of the communication sections may be config-
ured by forming a slit on an outer peripheral surface of
the fitted section 36.
[0053] In addition, in the configuration described so far,
the piston-type compressor is exemplified. However, the
present invention can also be applied to another type of
the compressor as long as intake pulsations are gener-
ated in the compressor.

Reference Signs List

[0054]

1: Piston-type compressor
2: Cylinder block
3: Valve plate
4: Cylinder head
12: Cylinder bore
13: Piston
16: Compression chamber
17: Suction hole
20: Suction chamber
22: Inlet port
23: Suction valve
26: Annular groove
26a: Seat surface
30: Check valve assembly
31: Valve housing
32: Valve body housing space
36: Fitted section
37: Communication hole
38: Inflow port
39: Outflow port
41: Valve body
51: Spring

11 12 



EP 3 415 756 A1

9

5

10

15

20

25

30

35

40

45

50

55

Claims

1. A compressor (1) used in a refrigeration circuit at
least including a condenser, an expander, an evap-
orator, the compressor comprising:

an inlet port (22) connected to a low-pressure
side of this refrigeration circuit;
a suction chamber (20) that houses a working
fluid delivered from the inlet port (22);
a compression mechanism that compresses the
working fluid suctioned from the suction cham-
ber (20); and
a suction passage (25) that connects the inlet
port (22) and the suction chamber (25), charac-
terized in that
a check valve assembly (30) that only allows a
flow of the working fluid in a direction from the
inlet port (22) to the suction chamber (20) is dis-
posed on the suction passage (25), and
pressure equalizing means that allows dis-
charge of the working fluid from the suction
chamber (20) to the inlet port (22) only when a
pressure of the suction chamber (20) is higher
than a pressure of the inlet port (22) is formed
on the outside of an internal passage of the
check valve assembly (30).

2. The compressor (1) according to claim 1, wherein
the check valve assembly (30) includes:

a valve housing (31) having a housing space
(32) therein, and including an inflow port (38)
communicating between the inlet port (22) and
the housing space (32), and an outflow port (39)
communicating between the suction chamber
(20) and the housing space (32);
a valve body (41) that is housed in the housing
space (32) and moves within the housing space
(32) on the basis of a pressure difference across
the valve body (41) so as to regulate an opening
amount of the outflow port (39); and
an urging member (51) that urges the valve body
(41) in a direction to reduce the opening amount
of the outflow port (39) and close the inflow port
(38).

3. The compressor according to claim 2, wherein
the valve housing (31) of the check valve assembly
(30) has a fitted section (36) that is loosely fitted to
a holding section (26) formed in the suction passage
(25) in such a manner that axial movement thereof
is allowed, and
the pressure equalizing means is formed by blocking
the flow of the working fluid on the outside of the
valve housing (31) in the case where the fitted sec-
tion (36) abuts an edge portion (26a) of the holding
section (26) on the suction chamber side and by al-

lowing the flow of the working fluid on the outside of
the valve housing (31) in the case where the fitted
section (36) separates from the edge portion (26a)
of the holding section (26) on the suction chamber
side.

4. The compressor (1) according to claim 2 or 3, where-
in
the valve housing (31) has a fitted section (36) ex-
panding in a radial direction which is loosely fitted to
an annular groove (26) formed on an inner peripheral
wall of the suction passage (25),
a seat surface (26a) on which the fitted section (36)
is seated is formed on the suction chamber side of
the annular groove (26), and
the fitted section (36) is provided with a communica-
tion section (37) that communicates between the out-
side and the inside thereof.
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