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(54) Variable capacity swash plate type compressor

(57)  The present invention relates to a variable ca-
pacity swash plate type compressor, in which a check
valve for circulating refrigerant inside a compressor and
preventing a backflow of the refrigerant when an air con-
ditioner is turned off is mounted on a side of a discharge
muffler chamber in a cover type so that the discharge
muffler chamber is formed by the check valve, thereby
reducing the number of components, the number of work
processes, and a pulsating pressure (pulsating noise) of
discharged refrigerant, allowing that the check valve is
mounted at the center of a discharge chamber without
any increase in size of the compressor, preventing an
overlapping phenomenon of a pulsating pressure wave-
form of a high-pressure refrigerant at the time of dis-
charge since the check valve is located at the center of
the discharge chamber, and preventing a separation of
the check valve by fixing the check valve in the discharge
chamber via a retainer.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a variable ca-
pacity swash plate type compressor, and more particu-
larly, to a variable capacity swash plate type compressor,
in which a check valve for circulating refrigerant inside a
compressor and preventing a backflow of the refrigerant
when an air conditioner is turned off is mounted on a side
of a discharge muffler chamber in a cover type so that
the discharge muffler chamber is formed by the check
valve, thereby reducing the number of components, the
number of work processes, and a pulsating pressure (pul-
sating noise) of discharged refrigerant, allowing that the
check valve is mounted at the center of a discharge
chamber without any increase in size of the compressor,
preventing an overlapping phenomenon of a pulsating
pressure waveform of a high-pressure refrigerant at the
time of discharge since the check valve is located at the
center of the discharge chamber, and preventing a sep-
aration of the check valve by fixing the check valve in the
discharge chamber via a retainer.

Background Art

[0002] In general, a compressor constituting an air
conditioner for an automobile is operated through the
steps of selectively receiving driving power from a power
source by mean of a restricting action of an electromag-
netic clutch, inhaling refrigerant gas from an evaporator
thereto, compressing the refrigerant gas by a straight re-
ciprocating motion of pistons, and discharging it toward
acondenser. Such acompressor is classified into various
kinds according to compression methods and structures,
and among the compressors of the various kinds a var-
iable capacitance compressor has been widely used
which can vary a compression volume.

[0003] FIG. 1is a sectional view of a variable capacity
swash plate type compressor according to a prior art.
Referring to FIG. 1, the variable capacity swash plate
type compressor 1 according to a prior art includes: a
cylinder block 10 having a plurality of formed cylinder
bores 11 therein; a front housing 20 coupled to the front
of the cylinder block 10 and having a crank chamber 21
formed therein; a rear housing 30 coupled to the rear of
the cylinder block 10 by interposing a valve unit 40 be-
tween the cylinder block 10 and the rear housing 30 and
having a suction chamber 31, a discharge chamber 32
and a discharge passageway 33.

[0004] Here, the cylinder block 10 has a suction port
12 and a suction muffler chamber 13, so that refrigerant
is introduced into the suction chamber 31 through the
suction port 12 and the suction muffler chamber 13.
[0005] Furthermore, a driving shaft 50 is rotatably
mounted on the cylinder block 10 and the front housing
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20, and a swash plate 60 is mounted inside the crank
chamber 21 to be rotated together with the driving shaft
50 by being connected with the driving shaft 50 via a rotor
61 and a hinge means 62 firmly mounted on the driving
shaft 50 and change an inclination angle in correspond-
ence with a pressure change of the crank chamber 21.
[0006] Inaddition, a plurality of pistons 65 are mounted
on the outer circumference of the swash plate 60 by in-
terposing shoes 64 on the outer circumference of the
swash plate 60, so that the pistons 65 inhale and com-
press the refrigerant while performing areciprocating mo-
tion inside the cylinder bore 11 in cooperation with a ro-
tating motion of the swash plate 60.

[0007] Moreover, a control valve 80 is mounted on the
rear housing 30 to vary a differential pressure between
a refrigerant suction pressure of the cylinder bore 11 and
a gas pressure of the crank chamber 21 so as to vary
the inclination angle of the swash plate 60.

[0008] Additionally, a discharge muffler chamber 90 is
disposed inthe discharge chamber 32 of the rear housing
30 to reduce a pulsating pressure of the discharged re-
frigerant. The discharge muffler chamber 90 includes a
division wall 91 formed in the discharge chamber 32 and
a cover 92 combined to a side of the division wall 91 and
having a refrigerant inflow hole 93. Therefore, the refrig-
erant discharged from the cylinder bore 11 to the dis-
charge chamber 32 moves to the discharge muffler
chamber 90 through the refrigerant inflow hole 93 of a
small diameter formed on the cover 92, and then, is dis-
charged to the outside through a discharge passageway
33. That is, the pulsating pressure is reduced by a proc-
ess that the refrigerant is expanded, reduced and ex-
panded while passing through the discharge chamber
32, the refrigerant inflow hole 93 and the discharge muf-
fler chamber 90 in order.

[0009] Meanwhile, a compression coil spring 63 is
mounted between the rotor 61 and the swash plate 60
to return the swash plate 60 to its initial position.

[0010] As described above, when the driving shaft 50
is rotated by driving power of an engine, the swash plate
60 mounted on the driving shaft 50 in such a way as to
adjust the inclination angle shakes in back and forth di-
rections while rotating together with the driving shaft 50,
and so, the plural pistons 65 combined to the outer cir-
cumference of the swash plate 60 perform the recipro-
cating motion inside the cylinder bore 11 of the cylinder
block 10 in order as long as a distance proportionate to
the inclination angle of the swash plate 60.

[0011] Here, a suction valve (not shown) of the valve
unit 40 is opened by a pressure drop of the cylinder bore
11 during a suction stroke of the pistons 65, and so, the
refrigerant is introduced into the cylinder bore 11 from
the suction chamber 31 since the suction chamber 31 is
fluidically communicated with the cylinder bore 11.
[0012] Furthermore, the refrigerant is compressed by
a pressure increase of the cylinder bore 11 and a dis-
charge valve (not shown) of the valve unit 40 is opened
during a compression stroke of the pistons 65, and so,
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the compressed refrigerant is discharged from the cylin-
der bore 11 to the discharge chamber 32 since the dis-
charge chamber 32 is fluidically communicated with the
cylinder bore 11.

[0013] Moreover, since the inclination angle of the
swash plate 60 is adjusted in correspondence with the
differential pressure between the pressure of the crank
chamber 21 and the suction pressure of the cylinder bore
11, a discharge capacity of the compressor 1 is varied.
[0014] Meanwhile, in case that the clutchless variable
capacity swash plate type compressor 1 is installed in a
vehicle, when the air conditioner is turned off, the com-
pressor 1 keeps the minimum swash plate angle but the
angle does not become 0 degree, and so, the refrigerant
is discharged while the air conditioner is not operated.
To prevent the above, a check valve 70 is used in such
a compressor 1.

[0015] The check valve 70 is inserted and mounted in
the discharge passageway 33 of the rear housing 30 to
circulate the refrigerant inside the compressor 1 and pre-
vent a backflow of the refrigerant from the outside when
the air conditioner is turned off.

[0016] Thatis, since the check valve 70 is opened only
when pressure more than a predetermined level is ap-
plied, it is closed due to a meager pressure at the mini-
mum inclination angle of the swash plate while the air
conditioner is not operated. So, while the air conditioner
is not operated, the refrigerant contained in the compres-
sor 1is not discharged to the outside but circulates inside
the compressor 1.

[0017] However, since the check valve 70 is mounted
on the rear side (downstream side) of the discharge muf-
fler chamber 90, a pulsating noise of the discharged re-
frigerant is generated.

[0018] Inaddition, since acover 92 having a refrigerant
inflow hole 93 must be additionally combined to a side
ofthe division wall 91 to form the discharge muffler cham-
ber 90 inside the discharge chamber 32, the number of
components and the number of work processes are in-
creased.

[0019] Additionally, since the check valve 70 must be
inserted and mounted inside the discharge passageway
33 of the rear housing 30, a mounting space of the check
valve 70 must be secured, and so, a size of the compres-
sor 1 is increased.

SUMMARY OF THE INVENTION

[0020] Accordingly, the present invention has been
made to solve the above-mentioned problems occurring
in the prior arts, and itis an object of the present invention
to provide a variable capacity swash plate type compres-
sor, in which a check valve for circulating refrigerant in-
side a compressor and preventing a backflow of the re-
frigerant when an air conditioner is turned off is mounted
on a side of a discharge muffler chamber in a cover type
so that the discharge muffler chamber is formed by the
check valve, thereby reducing the number of compo-
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nents, the number of work processes, and a pulsating
pressure (pulsating noise) of discharged refrigerant, al-
lowing that the check valve is mounted at the center of
a discharge chamber without any increase in size of the
compressor, preventing an overlapping phenomenon of
a pulsating pressure waveform of a high-pressure refrig-
erant at the time of discharge since the check valve is
located at the center of the discharge chamber, and pre-
venting a separation of the check valve by fixing the check
valve in the discharge chamber via a retainer.

[0021] To accomplish the above object, according to
the presentinvention, there is provided a variable capac-
ity swash plate type compressor, which includes: a cyl-
inder block having a plurality of cylinder bores formed
therein; a front housing coupled to the front of the cylinder
block and having a crank chamber formed therein; a driv-
ing shaft rotatably mounted on the cylinder block and the
front housing; a plurality of pistons mounted on the driving
shaft and performing a reciprocating motion inside the
cylinder bore in cooperation with a swash plate rotating
inside the crank chamber; a rear housing coupled to the
rear of the cylinder block and having a suction chamber
and a discharge chamber formed therein in such a man-
ner as to be partitioned from each other by a partitioning
wall, the discharge chamber having a discharge muffler
chamber partitioned and formed by a division wall to re-
duce a pulsating pressure of discharged refrigerant; and
a check valve mounted on a refrigerant discharge chan-
nel of the rear housing to circulate the refrigerant inside
the compressor and prevent a backflow of the refrigerant
when an air conditioner is turned off, characterized in that
the check valve is coupled to the inner side of the division
wall.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The above and other objects, features and ad-
vantages of the present invention will be apparent from
the following detailed description of the preferred embod-
iments of the invention in conjunction with the accompa-
nying drawings, in which:

[0023] FIG. 1is a sectional view of a variable capacity
swash plate type compressor according to a prior art;
[0024] FIG. 2is a sectional view of a variable capacity
swash plate type compressor according to the present
invention;

[0025] FIG. 3 is a sectional view taken along the line
of A-A of FIG. 2;

[0026] FIG. 4 is a partially enlarged sectional view of
a discharge muffler chamber of the variable capacity
swash plate type compressor according to the present
invention; and

[0027] FIG. 5 is a sectional view of a check valve of
the variable capacity swash plate type compressor ac-
cording to the present invention.



5 EP 1852 607 Al 6

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0028] Reference will be now made in detail to the pre-
ferred embodiment of the present invention with refer-
ence to the attached drawings.

[0029] Inthe presentinvention, description ofthe same
parts and operations as the prior art will be omitted.
[0030] FIG. 2is a sectional view of a variable capacity
swash plate type compressor according to the present
invention, FIG. 3 is a sectional view taken along the line
of A-A of FIG. 2, FIG. 4 is a partially enlarged sectional
view of a discharge muffler chamber of the variable ca-
pacity swash plate type compressor, and FIG. 5is a sec-
tional view of a check valve of the variable capacity swash
plate type compressor.

[0031] Asshowninthe drawings, the variable capacity
swash plate type compressor 100 according to the
present invention includes: a cylinder block 110 having
a plurality of cylinder bores 111 formed therein; a front
housing 120 coupled to the front of the cylinder block 110
and having a sealed crank chamber 121 formed therein;
a rear housing 130 coupled to the rear of the cylinder
block 110 by interposing a valve unit 140 between the
cylinder block 110 and the rear housing 130 and having
a discharge chamber 132 and a suction chamber 131
formed by partitioning of a partitioning wall 134, the dis-
charge chamber 132 being formed in the inner area and
filled with refrigerant introduced from the cylinder block
110, the suction chamber 131 being formed in the outer
area and filled with refrigerant introduced from the out-
side.

[0032] The valve unit 140 includes: a valve plate 141
having a suction hole 142 and a discharge hole 143; a
suction valve (not shown) mounted on a side of the valve
plate 141 to open and close the suction hole 142; and a
discharge valve (not shown) mounted on the other side
of the valve plate 141 to open and close the discharge
hole 143. So, the refrigerant is inhaled from the suction
chamber 131 to the cylinder bore 111 during a suction
stroke of the pistons 165, and then, a compressed refrig-
erant is discharged from the cylinder bore 111 to the dis-
charge chamber 132 during a compression stroke of the
pistons 165.

[0033] Therearhousing 130 has a discharge passage-
way 133 for discharging the refrigerant of the discharge
chamber 132 to the outside, and a control valve 170 is
mounted on a control valve port 136 of the rear housing
130to properly control the capacity of the refrigerant con-
tained in the crank chamber 121.

[0034] Furthermore, a capacity control passageway
171 is fluidically communicated from the control valve
port 136 to the crank chamber 121 to introduce the re-
frigerant and oil of the discharge chamber 132 to the
crank chamber 121 when the control valve 170is opened.
[0035] The cylinder block 110 has a suction muffler
chamber 113 formed on the outside thereof and having
a suction port 112 to introduce refrigerant from the out-
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side thereto, and the suction muffler chamber 113 is flu-
idically communicated with the suction chamber 131 of
the rear housing 130.

[0036] Moreover, adriving shaft 150 is mounted on the
cylinder block 110 and the front housing 120 and rotatably
supported by interposing a bearing 122 therebetween.
[0037] Arotor 161 is combined to the driving shaft 150
inside the crank chamber 121 to transmit a rotational
force of the driving shaft 150 to a swash plate 160, and
rotatably supported on the inner surface of the front hous-
ing 120.

[0038] In addition, the swash plate 160 is connected
to the rotor 161 via a hinge means 162 and mounted on
the driving shaft 150 in such a way as to change an in-
clination angle in correspondence to a pressure change
of the crank chamber 121.

[0039] Additionally, a sleeve 163 is mounted on the
inner surface of the swash plate 160 in such a way as to
allow an inclination of the swash plate 160 and slidably
combined to the driving shaft 150.

[0040] A plurality of pistons 165 are mounted on a slide
face of the outer circumference of the swash plate 160
by interposing a pair of hemispherical shoes 166, which
are faced with each other, between the pistons 165 and
the swash plate 160, so that the plural pistons 165 can
inhale and compress the refrigerant while performing a
straight reciprocating motion inside the cylinder bore 111
according to the rotating motion of the swash plate 160.
[0041] Meanwhile, a compression coil spring 164 is
mounted between the rotor 161 and the sleeve 163 to
return the swash plate 160 to its initial position.

[0042] Moreover, a discharge muffler chamber 180 is
formed inside the discharge chamber 132 to reduce a
pulsating pressure of the discharged refrigerant.

[0043] The discharge muffler chamber 180 is con-
structed in such a way that a circular division wall 135 is
formed at the center of the discharge chamber 132 to
partition the discharge muffler chamber 180 from the in-
side of the discharge chamber 132 and a check valve
190, which will be described later, is combined to an
opening of the division wall 135.

[0044] Thatis, a check valve 190 is mounted on a re-
frigerant discharge channel of the rear housing 130 to
circulate the refrigerant inside the compressor 100 and
prevent a backflow of the refrigerant introduced from the
outside when an air conditioner is in an off-state. In the
present invention, the discharge muffler chamber 180 is
formed by the check valve 190.

[0045] Therefore, the check valve 190 is coupled to
the inner side of the division wall 135 to cover a side of
the discharge muffler chamber 180, and in this instance,
located at an end portion of the division wall 135 to secure
a space for the discharge muffler chamber 180.

[0046] Here, it is preferable that the check valve 190
is forcibly pressed and coupled to the inner side of the
division wall 135, and in this instance, a retainer 195 is
mounted on the inner surface of the division wall 135 to
prevent a separation of the check valve 190 from the
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division wall 135. Meanwhile, a seating jaw 135a is
formed on the inner surface of the division wall 135 for
seating the check valve 190 on the inner surface of the
division wall 135.

[0047] Furthermore, since the check valve 190 is com-
bined to the division wall 135 formed at the center of the
discharge chamber 132, the check valve 190 is also
mounted at the center of the discharge chamber 132 so
as to prevent an overlapping phenomenon of a pulsating
pressure waveform when a high-pressure refrigerant is
discharged.

[0048] As described above, since the discharge muf-
fler chamber 180 is formed by the check valve 190, com-
ponents for forming the discharge muffler chamber 90
(used in the prior art) can be omitted, so that the com-
pressor 100 according to the present invention can re-
duce the number of components and the number of work
processes and reduce the pulsating pressure (pulsating
noise), and the check valve 190 can be mounted without
any increase in size of the compressor 100 since the
check valve 190 is mounted in the discharge muffler
chamber 180 securing a mounting area.

[0049] The check valve 190 may be one of well-known
various check valves. As shown in FIG. 5, the check valve
190 includes: a cover portion 191 inserted and coupled
to the inner side of the division wall 135 and having a
refrigerant inflow hole 191a formed at the center thereof;
a valve body 192 coupled to a side of the cover portion
191 and having a refrigerant outflow hole 192a formed
therein; and a valve 193 fluidically mounted between the
cover portion 191 and the valve body 192 for elastically
opening and closing the refrigerant inflow hole 191a by
an elastic member 194 supported on the valve body 192.
[0050] The valve body 192 has a section formed in a
"[C" shape, and includes a support jaw 192b protrudingly
formed at the inner center thereof for supporting the elas-
tic member 194 and a flange 192c formed at the outer
peripheral surface of a side thereof.

[0051] In this instance, the cover portion 191 and the
valve body 192 are coupled with each other in such a
way that the valve body 192 is inserted into a bead 191b
protrudingly formed on a side of the cover portion 191
and the bead 191b is bent to surround the flange 192¢
of the valve body 192.

[0052] Whenthe air conditioner is in the off-state, since
the minimum inclination angle of the swash plate is kept
but does not become 0 degree, the refrigerant is dis-
charged to the outside even when the air conditioner is
in the off-state, but in this instance, the check valve 190
is not opened because the volume of the discharged re-
frigerant is very small and pressure is meager. That is,
since the check valve 190 is opened only when pressure
more than a predetermined level is applied, the check
valve 190 is not opened because pressure is meager at
the minimum inclination angle of the swash plate when
the air conditioner is in the off-state.

[0053] So, when the air conditioner is in the off-state,
the compressor 100 does not discharge the refrigerant
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contained therein to the outside but circulates it therein
and prevents the backflow of the refrigerant introduced
from the outside.

[0054] Hereinafter, a refrigerant circulation process of
the variable capacity swash plate type compressor 100
according to the present invention will be described.
[0055] First, when the driving shaft 150 is rotated by
driving power of an engine, the swash plate 160 mounted
on the driving shaft 150 is shaken in back and forth di-
rections while rotating together with the driving shaft 150,
and thereby, the plural pistons 165 combined to the outer
circumference of the swash plate 160 repeat the suction
and compression strokes while performing the recipro-
cating motion inside the cylinder bore 111 of the cylinder
block 110 in order.

[0056] Here, while the pistons 165 perform the suction
stroke, since the suction valve (not shown) of the valve
unit 140is opened by a pressure drop of the cylinder bore
111 sothatthe cylinder bore 111 and the suction chamber
131 are fluidically communicated with each other, the
refrigerant supplied from the outside to the suction cham-
ber 131 through the suction port 112 and the suction muf-
fler chamber 113 is introduced into the cylinder bore 111.
[0057] In addition, while the pistons 165 perform the
compression stroke, since the refrigerant is compressed
by a pressure increase of the cylinder bore 111 and the
discharge valve (not shown) of the valve unit 140 is
opened to fluidically communicate the cylinder bore 111
and the discharge chamber 132 with each other, com-
pressed refrigerant is discharged from the cylinder bore
111 to the discharge chamber 132.

[0058] Continuously, the refrigerant discharged to the
discharge chamber 132 is a high-temperature and high-
pressure refrigerant, and so the check valve 190 is
opened by the high-pressure refrigerant. When the check
valve 190 is opened, the refrigerant discharged to the
discharge chamber 132 moves to the discharge muffler
chamber 180 after passing through the refrigerant inflow
hole 191a and the refrigerant outflow hole 192a, and then,
is discharged to the outside through the discharge pas-
sageway 133.

[0059] In this instance, during a process that the re-
frigerant moves to the discharge muffler chamber 132
after passing through the check valve 190, the refrigerant
is expanded in the discharge chamber 132, reduced
while passing through the check valve 190, and expand-
ed again in the discharge muffler chamber 180, so that
the pulsating pressure of the discharged refrigerant is
reduced.

[0060] Meanwhile, as described above, when the air
conditioner is not operated, since the inclination angle of
the swash plate 160 is minimized to thereby cause little
flow of the refrigerant and the pressure of the refrigerant
is small, the check valve 190 is closed, so that the refrig-
erant circulates inside the compressor 100.

[0061] As described above, according to the present
invention the variable capacity swash plate type com-
pressor can reduce the number of components and the
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number of work processes and reduce the pulsating pres-
sure (pulsating noise) of discharged refrigerant since the
check valve, which circulates the refrigerant inside the
compressor and prevents the backflow of the refrigerant
when the air conditioner is in the off-state, is mounted on
a side of the discharge muffler chamber in a cover type
and the discharge muffler chamber is formed by the
check valve.

[0062] Moreover, the variable capacity swash plate
type compressor can allow that the check valve is mount-
ed in the discharge muffler chamber, which secures the
mounting space for the check valve, without any increase
in size of the compressor.

[0063] Furthermore, the variable capacity swash plate
type compressor can prevent the overlapping phenom-
enon of the pulsating pressure waveform when the high-
pressure refrigerant is discharged since the check valve
is located at the center of a discharge chamber.

[0064] In addition, the variable capacity swash plate
type compressor can prevent the separation of the check
valve by fixing the check valve in the discharge chamber
via the retainer.

[0065] While the presentinvention has been described
with reference to the particular illustrative embodiment,
it is not to be restricted by the embodiment but only by
the appended claims. It is to be appreciated that those
skilled in the art can change or modify the embodiment
without departing from the scope and spirit of the present
invention.

Claims

1. A variable capacity swash plate type compressor,
which includes:

a cylinder block (110) having a plurality of cylin-
der bores (111) formed therein;

a front housing (120) coupled to the front of the
cylinder block (110) and having a crank chamber
(121) formed therein;

a driving shaft (150) rotatably mounted on the
cylinder block (110) and the front housing (120);
a plurality of pistons (165) mounted on the driv-
ing shaft (150) and performing a reciprocating
motion inside the cylinder bore (111) in cooper-
ation with a swash plate (160) rotating inside the
crank chamber (121);

a rear housing (130) coupled to the rear of the
cylinder block (110) and having a suction cham-
ber (131) and a discharge chamber (132) formed
therein in such a manner as to be partitioned
from each other by a partitioning wall (134), the
discharge chamber (132) having a discharge
muffler chamber (180) partitioned and formed
by a division wall (135) to reduce a pulsating
pressure of discharged refrigerant; and

a check valve (190) mounted on a refrigerant
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discharge channel of the rear housing (130) to
circulate the refrigerant inside the compressor
(100) and prevent a backflow of the refrigerant
when an air conditioner is turned off,

characterized in that the check valve (190) is cou-
pled to the inner side of the division wall (135).

The variable capacity swash plate type compressor
according to claim 1, wherein the check valve (190)
is mounted at the center of the discharge chamber
(132).

The variable capacity swash plate type compressor
accordingto claim 1, wherein aretainer (195) is com-
bined to the division wall (135) to prevent a separa-
tion of the check valve (190) from the division wall
(135) after the check valve has been coupled to the
inner side of the division wall the combination.

The variable capacity swash plate type compressor
according to claim 1, wherein the check valve (190)
includes: a cover portion (191) having a refrigerant
inflow hole (191a) formed at the center thereof; a
valve body (192) coupled to a side of the cover por-
tion (191) and having a refrigerant outflow hole
(192a) formed therein; and a valve (193) fluidically
mounted between the cover portion (191) and the
valve body (192) for elastically opening and closing
the refrigerant inflow hole (191a) by an elastic mem-
ber (194) supported on the valve body (192).

The variable capacity swash plate type compressor
according to claim 1, wherein the check valve (190)
is forcibly pressed and coupled to the inner side of
the division wall (135).
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