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ABSTRACf

The present invention is directed to an improved valved
discharge mechanism of a refrigerant compressor. The
compressor includes a compressor housing having at
least one chamber in which successive strokes of sucking, compressing, and discharging a refrigerant gas is
repeatedly performed. The chamber is linked to an
outside chamber through a conduit formed in the compressor housing. A valved discharge mechanism is disposed at one end opening of the conduit which opens to
the outside chamber. The valved discharge mechanism
includes a discharge reed valve which by means of a
bending movement blocks and opens the one end opening of the conduit. The discharge reed valve has a predetermined value of elastic modulus which allows the
discharge reed valve to keep blocking the one end opening of the conduit until the pressure in the chamber
reaches a predetermined value. A stopper member is
disposed in the outside chamber to limit the bending
movement of the discharge reed valve toward the direction in which the refrigerant gas leaves from the one
end opening of the conduit. An auxiliary discharge reed
valve having a small curvature is proximately disposed
on the discharge reed valve opposite to the one end
opening of the conduit so as to enhance the value of the
elastic modulus of the discharge reed valve while the
discharge reed valve is bent in the direction in which
the refrigerant gas leaves from the one end opening of
the conduit.
8 Claims, 8 Drawing Sheets

c::

•
rJJ.
•

FIG. 1

~

PRIOR ART

=
.....
(D

=

.....
on

~

~(II

34

~

\0
\0
W

TJl

=til

til
.....

~

o
....
QC

U1

~

N

~

\C
\C
W
\C

~

L!

•
CI'J.
•

FIG. 2

""C

(PRIOR ART)

a
tD

a
o

n

:-t"

~UI

"""

\C
\C
~

4

00
t:r'

fD
fD

N

o.....
00

113
-..til

~

30

-..~
\0

~

\0

u.s. Patent

Oct. 5, 1993

Sheet 3 of 8

5,249,939

~

•
00

FIG. 4

•
~

29

~

f"'to.

('D

=
f"'to.

o

n

r~UI
I-l

10
10
W

4

00

=-

('D
('D

.....

.flo.

o.....
00

...01
N

~

~-30

...\0

\0
W
\0

c::

•
00
•

FIG. 5

~

29

s=

~

n>

=

~

on

r'"

"f.II

'\0
"""
\0
W

4

rJ1

=-

('!)
('!)

"*
f.II
o.....

~500

00

I..VL----32

...til
N

~

'30

...\0

\0

~

\0

~
•

FIG. 6

7Jl

•

~

29

a
(!)

33

=
~

o

n

:+
~UI
~

~

\0
W

4

00

=-

~

a
o
....

Q'I

00

t'.I1

--N

~

25

\0
\0

--(H
\0

c::

•
'JJ.
•

FIG. 7

"tJ

a
n>
33

=

f"+-

o

n
rt"

~UI

,...
:g
c.u

4

00

=~
~

....

-..l

o
...,

oc

~32

...en

~
~

'30

...\0
\0

W

\0

c

•
00
•

FIG. 8

I"C
~

""'~"
33

=

""'"
on

:*

~UI

....
\0
\0
W

4

00

=f!)
f!)

.....

QC

.....
C

QC

til

--N

~

~30

\0

--\ 0

(,H

\0

1

5,249,939

VALVED DISCHARGE MECHANISM OF A
REFRIGERANT COMPRESSOR
This application is a continuation of application Ser. 5
No. 07/639,189, filed Jan. 9, 1991, now U.S. Pat. No.
5,118,266.
BACKGROUND OF THE INVENTION
1. Field of the Invention
10
The present invention generally relates to a refrigerant compressor, and more particularly, to a valved discharge mechanism of a refrigerant compressor used in
an automotive air conditioning system.
2. Description of the Prior Art
15
A piston-type refrigerant compressor, such as a wobble plate type refrigerant compressor, suitable for use in
an automobile air conditioning system is disclosed in
U.S. Pat. No. 4,722,671 to Azami et aJ.
Referring to FIG. 1, the wobble plate type refrigerant 20
compressor 10 is comprised of cylindrical housing 11.
Cylindrical housing 11 includes cylinder block 111,
front end plate 112, and cylinder head 113. The interior
of housing 11 defines crank chamber 114 between cylinder block 111 and front end plate 112. Front end plate 25
112 is mounted on the left end portion of cylinder block
111 by a plurality of boIts 12. Cylinder head 113 and
valve plate assembly 13 are mounted on the right end
portion of cylinder block 111 by a plurality of bolts 14.
Opening 1120 is centrally formed in front end plate 112 30
and drive shaft 15 is rotatably supported by a bearing.
such as radial needle bearing 16 disposed in opening
1120. Front end plate 112 includes annular sleeve portion 112b projecting from the front surface thereof.
Annular sleeve portion 112b surrounds drive shaft 15 to 35
define a shaft seal cavity in which a shaft seal element
(not shown) is disposed.
The inner end of drive shaft 15 is attached to cam
rotor 17 by any suitable means so that cam rotor 17 is
rotated along with drive shaft 15. Cam rotor 17 is sup- 40
ported on an inner surface of front end plate 112 by
means of a bearing, such as thrust needle bearing 18
disposed on the inner surface of front end plate 112.
Wobble plate 19 is disposed on inclined surface 17a of
cam rotor 17 through thrust needle bearing 20.
45
Supporting member 21, including shank portion 211
having axial hole 211a formed therein, is axially slidable
but non-rotatably supported within cylinder block 111
by the insertion of shank portion 211 into axial hole
IlIa formed in cylinder block 111. The rotation of 50
supporting member 21 is prevented by means of a key
and key groove (not shown). Supporting member 21
further includes bevel gear portion 212 at the end of
shank portion 211. Bevel gear portion 212 includes a
seat for steel ball 22 at the center thereof. Bevel gear 55
portion 212 of supporting member 21 engages with
bevel gear 23 mounted on wobble plate 19. Steel ball 22
is also seated in a seat formed at the central portion of
bevel gear 23 so that wobble plate 19 may be nutably
but non-rotatably supported on steel ball 22. Coil spring 60
24 is disposed in axial hole 211a of supporting member
21. The outer end of coil spring 24 is in contact with
screw member 25 so that supporting member 21 is
urged toward wobble plate 19.
Cylinder block 111 is provided with a plurality of 65
axial cylinders 26 formed therein. Pistons 27 are slidably
and closely fitted in axial cylinders 26. Each piston 27 is
connected to wobble plate 19 through piston rod 28.
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The ends of piston rods 28 are connected to wobble
plate 19 by a plurality of ball joint mechanisms. Similarly, each piston 27 is also connected to the other end
of each piston rod 28 by a plurality of ball joint mechanisms.
Cylinder head 113 is provided with suction chamber
29 and discharge chamber 30 separated by partition
wall 113a. Valve plate assembly 13 includes valve plate
131 having suction ports 29a connecting suction chamber 29 with cylinders 26 and discharge ports 30a connecting discharge chamber 30 with cylinders 26.
Referring to FIG. 2, valve plate assembly 13 further
includes suction reed valve 132, discharge reed valve
133, circular gasket 134, and annular gasket 135. Suction reed valve 132 and discharge reed valve 133 are
made of an elastic material. Circular gasket 134 includes
a plurality of circular cut-out portions located so that
they correspond to the respective cylinders 26. A peripheral portion of circular gasket 134 is sandwiched by
the peripheral portion of cylinder block 111 and the
inner surface of a peripheral portion of valve plate 131.
A central portion of circular gasket 134 is sandwiched
by the central portion of cylinder block 111 and the
inner surface of a central portion of valve plate 131.
Suction reed valve 132 is sandwiched between a central
portion of circular gasket 134 and the inner surface of a
central portion of valve plate 131. Annular gasket 135
includes a plurality of cut-out portions located so that
they correspond to suction chamber 29. Annular gasket
135 is sandwiched by the peripheral portion of cylinder
head 113 and the outer surface of a peripheral portion of
valve plate 131. Gaskets 134 and 135 seal the mating
surfaces of cylinder block 111, valve plate 131, and
cylinder head 113. Stopper plate 31 suppresses excessive deformation of discharge reed valve 133. BoIt and
nut device 32 secures gasket 134, suction reed valve 132,
discharge reed valve 133, and stopper plate 31 to valve
plate 131. Discharge reed valve 133, stopper plate 31,
and bolt and nut device 32 constitute valved discharge
mechanism 400.
In the operation of the compressor, drive shaft 15 is
driven by any suitable driving source, such as an automobile engine. Cam rotor 17 rotates with drive shaft 15,
so that wobble plate 19 may nutate about steel ball 22
according to the rotation of inclined surface 17a of cam
rotor 17. The nutation of wobble plate 19 causes the
reciprocation of each respective piston 27. Therefore,
the successive strokes of sucking, compressing, and
discharging the refrigerant gas is repeatedly performed
in each cylinder 26. The refrigerant gas circulates
through a cooling circuit which is connected between
inlet,port 33 and outlet port 34. Inlet port 33 is connected with suction chamber 29 and outlet port 34 is
connected with discharge chamber 30.
In consideration of durability and efficiency of the
compressor, the elastic modulus of discharge reed valve
133 is designed to have a predetermined value which
allows discharge reed valve 133 to keep blocking discharge port 30a until the pressure in cylinder 26 reaches
a predetermined value in the stroke of compressing the
refrigerant gas. Hence, when the pressure in cylinder 26
exceeds the predetermined value in the stroke of compressing the refrigerant gas, discharge reed valve 133
begins to bend to the right. Thus, the compressed refrigerant gas in cylinder 26 begins discharging into discharge chamber 30 thru discharge port 30a. That is, the
stroke of discharging the refrigerant gas begins. However, when the rate of flow of the refrigerant gas from

3

5,249,939

cylinder 26 into discharge chamber 30 is remarkably
increased due to the operation of the compressor at a
high rotational speed or when a liquid is compressed in
cylinder 26 due to the abnormal operation of the cooling circuit, discharge reed valve 133 is excessively bent 5
to the right. Thus, discharge reed valve 133 may be
damaged.
To resolve the above-mentioned defect, one prior art
compressor is provided with stopper plate 31, as illustrated in FIGS. 1 and 2. Stopper plate 31 is made of a 10
material with a high rigidity and is permanently bent to
the right. The fulcrum point where the bend begins is
located approximately three-quarters of the way along
the length of stopper plate 31 from bolt and nut device
32. The excessive bending of discharge reed valve 133 15
to the right is effectively prevented by discharge reed
valve 133 contacting with a curved inner surface of
stopper plate 31.
However, stopper plate 31 is designed to be widely
bent so as to avoid reducing the pressure loss at dis- 20
charge port 30a, and thus, preventing a decrease of the
compressor efficiency. Therefore, when the rate of flow
of the refrigerant gas from cylinder 26 to discharge
chamber 30 is small due to the operation of the com- 25
pressor at low or medium rotational speeds, discharge
reed valve 133 does not come into contact with the
inner surface of stopper plate 31. Hence, discharge reed
valve 133 noticeably vibrates. The vibration occurs
because the predetermined value of the elastic modulus 30
of discharge reed valve 133 is not the value of elastic
modules which can effectively suppress the vibration of
discharge reed valve 133 due to the discharging of the
refrigerant gas. This noticeable vibration of discharge
reed valve 133 propagates to the passenger compart- 35
ment of the vehicle as an offensive noise.
FIG. 3 illustrates an enlarged partial sectional view of
a valved discharge mechanism of a rotary-type hermetic compressor, such as a vane-type hermetic compressor disclosed in Japanese Patent Application Publi- 40
cation No. 60-8577. Referring to FIG. 3, the vane-type
hermetic compressor includes annular block 200 rot atably supporting drive shaft 300. Annular supporting
block 200 includes flange 201 radially projecting from
an outer peripheral surface thereof, depression 202 45
formed at a top end surface of flange 201, and axial hole
203 formed in flange 201 as a discharge port. An upper
end of axial hole 203 is open to a right side portion of a
bottom surface of depression 202. A lower end of axial
hole 203 is open to a refrigerant gas working chamber 50
(not shown) defined within a cylinder block (not
shown) of the compressor. Supporting block 200 further inclUdes shallow indent 20la formed at a central
portion of the bottom surface of depression 202.
Discharge reed valve 204 is made of an elastic mate- 55
rial and is disposed at the bottom surface of depression
202. Discharge reed valve 204 covers the upper end
opening of axial hole 203 with its right end. Auxiliary
stopper plate 20S is made of an elastic material and
stopper plate 206 is made of a material with a high 60
rigidity. Both auxiliary stopper plate 20S and stopper
plate 206 are disposed in depression 202. Stopper plate
206 is placed on top of auxiliary stopper plate 20S which
is placed on top of discharge reed valve 204. A left end
portion of auxiliary stopper plate lOS, a left end portion 65
of stopper plate 206, and a left end portion of discharge
reed valve 204 are all secured together to supporting
block 200 by means of bolt 207.
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Stopper plate 206 is permanently bent upwards. The
fulcrum point where the bend begins is located approximately one-half of the way along the length of stopper
plate 206 from bolt 207. Stopper plate 206 is designed to
be widely bent so as to avoid reducing the pressure loss
at the discharge port. Auxiliary stopper plate 20S is also
permanently bent upwards. A curvature of an upper
surface of auxiliary stopper plate 20S is designed to be
greater than a curvature of a lower surface of stopper
plate 206, and an upper surface right end of auxiliary
stopper plate 20S is in contact with a lower surface right
end of stopper plate 206. Thus, thin crescent-shaped air
gap 208 is created between the fulcrum point of stopper
plate 206 and the upper surface right end of auxiliary
stopper plate 205 which is in contact with stopper plate
206. Discharge reed valve 204, auxiliary stopper plate
205, stopper plate 206, and bolt 207 together constitute
valved discharge mechanism 401.
In the above-mentioned construction, auxiliary stopper plate 205 can adequately prevent a noise caused by
the discharge reed valve 204 colliding with stopper
plate 206, and still allow discharge reed valve 204 to
quickly close the discharge port. However, the defect
which occurs in U.S. Pat. No. 4,722,671 cannot be resolved by this construction. That is, when the compressor operates at low or medium rotational speeds and
refrigerant gas is being discharged, discharge reed valve
204 does not come into adequate contact with the lower
surface of auxiliary stopper plate 205. Thus, discharge
reed valve 204 noticeably vibrates because the predetermined value of the elastic modulus of discharge reed
valve 204 is not the value of elastic modules which can
effectively suppress the vibration of discharge reed
valve 204 due to the discharging of the refrigerant gas.
This noticeable vibration of discharge reed valve 204
propagates to the passenger compartment of the vehicle
as an offensive noise.
SUMMARY OF THE INVENTION
Accordingly, it is an objective of the present invention to provide a refrigerant compressor for use in an
automotive air conditioning system having a valved
discharge mechanism which can effectively reduce the
vibration of a discharge reed valve, and thus, reduce the
propagation of an offensive noise to a passenger compartment of a vehicle.
It is a further objective of the present invention to
reduce the vibration of the discharge reed valve, and
thus, the propagation of the offensive noise without
decreasing the durability or the efficiency of the compressor.
A,refrigerant compressor according to the present
invention includes a compressor housing defining at
least one chamber in which successive strokes of sucking, compressing, and discharging a refrigerant gas is
repeatedly performed. The chamber is linked to an
outside chamber through a conduit formed in the compressor housing.
Regulating means, such as a valved discharge mechanism, are disposed at one end opening of the conduit
which opens to the outside chamber. Regulating means
include a plate member, such as a discharge reed valve,
which bends to block and open the one end opening of
the conduit. The discharge reed valve has a predetermined value of elastic modulus which allows the discharge reed valve to keep blocking the one end opening
of the conduit until the pressure in the cylinder chamber
reaches a predetermined value. A stopper member is
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6

disposed in the outside chamber to limit the bending
ing the refrigerant gas. Referring to FIG. 4, the wobble
movement of the discharge reed valve toward the diplate type refrigerant compressor includes valved disrection in which the refrigerant gas leaves from the one
charge mechanism 500 having discharge reed valve 133,
end opening of the conduit.
auxiliary discharge reed valve 36 disposed upon disA mechanism for increasing the value of the elastic 5 charge reed valve 133, stopper member 35 axially promodulus of the plate member, such as an auxiliary disjecting from an inner surface of cylinder head 113, and
charge reed valve having a small curvature, are proxibolt and nut device 32. Discharge reed valve 133 is in
mately disposed on the plate member opposite to the
contact with valve plate 131 so as to block discharge
port 300. Discharge reed valve 133 and auxiliary disone end opening of the conduit. An auxiliary discharge
reed valve enhances the value of the elastic modulus of 10 charge reed valve 36 are both made of an elastic matethe discharge reed valve while the discharge reed valve
rial. The value of the elastic modulus of discharge reed
valve 133 is designed to allow discharge reed valve 133
is bent in the direction in which the refrigerant gas
leaves from the one end opening of the conduit.
to block discharge port 30a until the pressure in cylinder 26 reaches a predetermined value during the stroke
BRIEF DESCRIPTION OF THE DRAWINGS
15 of compressing the refrigerant gas. Auxiliary discharge
FIG. 1 illustrates a vertical longitudinal sectional
reed valve 36 is slightly and permanently bent to the
view of a wobble plate type refrigerant compressor in
right. A lower end portion of auxiliary discharge reed
accordance with one prior art embodiment of the presvalve 36 is secured to valve plate 131 by bolt and nut
ent invention.
device 32 together with discharge reed valve 133. StopFIG. 2 illustrates an enlarged partial sectional view of 20 per member 35 includes end surface 35a slanting toward
a valved discharge mechanism shown in FIG. 1. In the
its upper side with a predetermined slant angle.
drawing, the operation of the valved discharge mechaReferring to FIG. 5, when valved discharged mechanism SOO is operating during the stroke of discharging
nism during the stroke of sucking the refrigerant gas is
illustrated.
the refrigerant gas with the compressor operating at a
FIG. 3 illustrates an enlarged partial sectional view of 25 low rotational speed, an outer surface (to the right in
a valved discharge mechanism of a vane-type refrigerFIG. 5) of a terminal end portion of discharge reed
ant compressor in accordance with another prior art
valve 133 immediately comes into contact with a
embodiment of the present invention.
curved inner surface (to the left in FIG. 5) of auxiliary
discharge reed valve 36. The contact takes place as soon
FIG. 4 illustrates an enlarged partial sectional view of
a valved discharge mechanism of a wobble plate type 30 as discharge reed valve 133 begins to be bent to the
right by the pressure of the discharged refrigerant gas.
refrigerant compressor in accordance with a first embodiment of the present invention. In the drawing, the
Discharge reed valve 133 is then further bent to the
operation of the valved discharge mechanism during
right together with auxiliary discharge reed valve 36.
Therefore, discharge reed valve 133 and auxiliary disthe stroke of sucking the refrigerant gas is illustrated.
FIG. 5 illustrates a similar view to FIG. 4. In the 35 charge reed valve 36 form substantially one elastic eledrawing, the operation of the valved discharge mechament of which the value of its elastic modulus is the sum
nism during the stroke of discharging the refrigerant gas
of the value of the elastic modulus of discharge reed
with the compressor operating at a low rotational speed
valve 133 and the value of the elastic modulus of auxilis illustrated.
iary discharge reed valve 36.
FIG. 6 illustrates a similar view to FIG. 4. In the 40
This manner of forming the substantially one elastic
element is maintained continuously during the stroke of
drawing, the operation of the valved discharge mechanism during the stroke of discharging the refrigerant gas
discharging the refrigerant gas, even when the comwith the compressor operating at a medium rotational
pressor is operating at medium or high rotational
speed is illustrated.
speeds, as illustrated in FIGS. 6 and 7, respectively. As
FIG. 7 illustrates a similar view to FIG. 4. In the 45 illustrated in FIG. 7, the excessive bending of the subdrawing, the operation of the valved discharge mechastantially one elastic element can be effectively prenism during the stroke of discharging the refrigerant gas
vented by the substantially one elastic element coming
into contact with slanted end surface 35a of stopper
with the compressor operating at a high rotational
speed is illustrated.
member 35. Thus, damage to discharge reed valve 133
FIG. 8 illustrates an enlarged partial sectional view of 50 and auxiliary discharge reed valve 36 can be effectively
a valved discharge mechanism of a wobble plate type
prevented.
refrigerant compressor in accordance with a second
In,consideration of durability and efficiency of the
embodiment of the present invention. In the drawing,
compressor, discharge reed valve 133 of the present
the operation of the valved discharge mechanism durinvention is designed to have a predetermined value of
ing the stroke of sucking the refrigerant gas is iIlus- 55 elastic modules which allows discharge reed valve 133
trated.
to keep blocking discharge port 30a until the pressure in
cylinder 26 reaches a predetermined value during the
DETAILED DESCRIPTION OF THE
stroke of compressing the refrigerant gas. However, by
PREFERRED EMBODIMENTS
designing auxiliary discharge reed valve 36 to have a
FIGS. 4-7 illustrate an enlarged partial sectional 60 predetermined value of elastic modulus, the elastic
view of a valved discharge mechanism of a wobble
modulus of the substantially one elastic element is able
plate type refrigerant compressor in accordance with a
to exceed the value of elastic modulus which can effecfirst embodiment of the present invention. In the drawtively suppress the generation of the noticeable vibraings, the same numerals are used to denote the corretion of the substantially one elastic element. Therefore,
sponding elements shown in FIGS. 1 and 2 so that an 65 the vibration of the substantially one elastic element,
explanation thereof is omitted.
which would propagate to the passenger compartment
FIG. 4 particularly illustrates the operation of the
of the vehicle as an offensive noise. is effectively revalved discharge mechanism during the stroke of suckduced. That is, the noticeable vibration of discharge
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reed valve 133, which propagates to the passenger compartment of the vehicle as the offensive noise, is effectively prevented.
FIG. 8 illustrates an enlarged partial sectional view of
a valved discharge mechanism of a wobble plate type 5
refrigerant compressor in accordance with a second
embodiment of the present invention. In this embodiment, valved discharge mechanism 501 includes stopper
plate 31, which is illustrated in prior art FIGS. 1 and 2,
being used in place of stopper member 35 of the forego- 10
ing first embodiment of the present invention. The effect ofthe second embodiment is substantially similar to
the effect of the first embodiment so that an explanation
thereof is omitted.
This invention has been described in detail in connec- 15
tion with the preferred embodiments. But, the description is for illustrative purposes only and the invention is
not limited thereto. Specifically, this invention is not
restricted to a wobble plate refrigerant compressor.
Rather, this invention is applicable to the other types of 20
refrigerant compressor, such as a scroll-type refrigerant
compressor. It will be easily understood by those skilled
in the art that variations and modifications can be easily
made within the scope of this invention as defined by
the appended claims.
25
I claim:
1. In a refrigerant compressor including a compressor
housing defining at least one chamber in which successive strokes of sucking, compressing, and discharging a
refrigerant gas is repeatedly performed, means for link- 30
ing said at least one chamber to an outside chamber, and
means for regulating a flow of said refrigerant gas from
said chamber to the outside chamber, said linking means
including a conduit communicating said at least one
chamber with the outside chamber said regulating 35
means including a plate member made of elastic material which is provided at one end opening of said conduit which opens to the outside chamber, and means for
limiting the bending movement of said plate member in
the direction in which said refrigerant gas leaves from 40
said one end opening of said conduit, said plate member
bending to block and open said one end opening of said
conduit, said plate member having a predetermined
value of elastic modulus which allows said plate member to keep blocking said one end opening of said con- 45
duit until a pressure in said at least one chamber reaches
a predetermined value, the improvement comprising:
said regulating means including means for increasing
the value of the elastic modulus of said plate member after said plate member bends a predetermined 50
amount, said predetermined amount of bending
being a small fraction of the total amount of bending required for said plate member to achieve a
fully open position.
2. In a refrigerant compressor including a compressor 55
housing defining at least one chamber in which successive strokes of sucking, compressing, and discharging a
refrigerant gas is repeatedly performed, means for linking said at least one chamber to an outside chamber, and
means for regulating a flow of said refrigerant gas from 60
said chamber to the outside chamber, said linking means
including a conduit communicating said at least one
chamber with the outside, said regulating means including a plate member made of elastic material which is
provided at one end opening of said conduit which 65
opens to the outside chamber, and means for limiting
the bending movement of said plate member in the
direction in which said refrigerant gas leaves from said
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one end opening of said conduit, said plate member
bending to block and open said one end opening of said
conduit, said plate member having a predetermined
value of elastic modulus which allows said plate member to keep blocking said one end opening of said conduit until a pressure in said at least one chamber reaches
a predetermined value, the improvement comprising:
said regulating means including means for increasing
the value of the elastic modulus of said plate member after said plate member bends a predetermined
amount, wherein said increasing means is a curved
plate member made of elastic material having a
small curvature and being proximately disposed on
said plate member opposite to said one end opening
of said conduit.
3. The refrigeranfcompressor of claim 2 wherein said
curved plate member is a reed valve.
4. The refrigerant compressor of claim 1 further including a cylinder head provided in the outside chamber, said cylinder head defining a discharge chamber
which receives the refrigerant gas flowing from said at
least one chamber through said conduit, said limiting
means including a projection axially projecting from an
inner surface of an axial end of said discharge chamber.
5. The refrigerant compressor of claim 4 wherein said
projection includes a projection end having a slanted
surface.
6. The refrigerant compressor of claim 1 wherein the
limiting means includes a curved plate made of a rigid
material.
7. In a refrigerant compressor including a compressor
housing defining at least one chamber in which successive strokes of sucking, compressing, and discharging a
refrigerant gas is repeatedly performed, means for linking said at least one chamber to an outside chamber, and
means for regUlating a flow of said refrigerant gas from
said chamber to the outside chamber, said linking means
including a conduit communicating said at least one
chamber with the outside chamber, said regulating
means including a plate member made of elastic material which is provided at one end opening of said conduit which opens to the outside chamber, and means for
limiting the bending movement of said plate member,
said plate member bending to block and open said one
end opening of said conduit, said plate member having
a predetermined value of elastic modulus which allows
said plate member to keep blocking said one end opening -of said conduit until a pressure in said at least one
chamber reaches a predetermined value, the improvement comprising:
said regulating means including means for altering
t,he value of the elastic modulus of said plate member immediately after said plate member is displaced from its initial position at which said plate
member blocks said one end opening.
S. In a refrigerant compressor including a compressor
housing defining at least one chamber in which successive strokes of sucking, compressing, and discharging a
refrigerant gas is repeatedly performed, means for linking said at least one chamber to an outside chamber, and
means for regulating a flow of said refrigerant gas from
said chamber to the outside chamber, said linking means
including a conduit communicating said at least one
chamber with the outside chamber, said regulating
means including a plate member made of elastic material which is provided at one end opening of said conduit which opens to the outside chamber, and means for
limiting the bending movement of said plate member,
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said plate member bending to block and open said one
end opening of said conduit, said plate member having
a predetermined value of elastic modulus which allows
said plate member to keep blocking said one end opening of said conduit until a pressure in said at least one 5
chamber reaches a predetermined value, the improvement comprising:
said regulating means including means for altering
the value of the elastic modulus of said plate mem10
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ber immediately after said plate member is displaced from its initial position at which said plate
member blocks said one end opening, wherein said
altering means is a curved plate member made of
elastic material having a small curvature and being
proximately disposed on said plate member opposite to said one end opening of said conduit.
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