
VALVED DISCHARGE MECHANISM OF A REFRIGERANT COMPRESSOR The present
invention relates to a refrigerant compressor and, more particuarly, to a
valved discrge mechanism of a refigerant compressor used in an automotive
air conditionig system. The valved discharged mechauism of a refrigerant
compessor is well known in the prior art For example, U.S. Patent No.
4,226,572 discloses structure and operational mechanism of a valved
discharge  mechanism in a refigerant compressor. As disclosed therein and
referring to Figures 1 and Z herein, a refrigerant compressor 



includes a cylinder block 1 comprised of a front cylinder block la and a
rear cylinder block lb. Further, the refrigerated compressor of Figures 1
and 2 includes front and rear housings 4a and 4b. Also provided are valve
plates 3 located adjacent to each of the front cylinder block 1a and the
rear cylinder block lb. Valve plates 3 have a discharge hole 3a
therethrough for selectively communicating the compression chamber with the
discharge chamber. A discharge valve  assembly includes discharge read
valve 21 and gasket 100 which are secured between valve places 3 and housig
4a and 4b. Discharge reed valve 21, which is made of elastic material,
regulates the flow of the refrigerant gas and makes sealing contact with
one end of discharge hole 3[err] 



Gasket 100 includes radial ribs 107  arranged so as to be in alignment with
discarge reed valve 21. Radial ribs 107 limit the bending movement of
discharge reed valve 21 in the direction away from discharge hole 3a.
Dischrge reed valve 21 bends to block and open discharge hole 3a, and has a
predetermined value of elastric modulus    -2- which allows discharge reed
valve 21 to block the opening of discharge hole 3a until the 



pressure in the compression chamber 2 reaches a predetermined value. In
this arrangement, when the refrigerant compressor Operartes al high
rotational speeds and/or under a high loud, discharge reed valve 21 opens
[err]t a rapid rate until it comes in contact with curved portion 107a of
radial rib 107. Curved portion 107a of radial rib 107 gradually
deteriorates under the continued stress of this collision load. Evenually,
the collisions cause radial rib 107 to be partially or fully broken or
cracked. In the prior art, in order to prevet such breaking or cracking the
rigidity and/or thickness of the steel plate forming gasket l00 has been
increased in order to reasonably bear these collisions.  Even with a
limited increase in rigidity and/or 



thickness of gasket 100, the life of gasket 100 is shortend. The durability
of the compressor is thus decreased. Also, gasket 100 cannot be formed from
nonferrous metals, such as alumminum or a thin steel plate which are
produced at a low prce, because gasket 100 is required to have a high
rigidity. It is an object of the present inevention to provide a
refrigerant compressor for use in an automotive air conditioning system
having a valed discharge mechanism and retainer which can effectively
prevent breaking and cracking of components without creasing the rigidity
of the materials used in forming the gasket It is a further object of the
present invention to provide a refrigerant 



compressor having a valved discharge mechanism wherein the gasket can be
formed from nonferrous metals, such as alumimum or a thin steel plate which
are produced at a low price. According to the present invention, a
refrigerant compressor includes a compressor housing divided at least
partially by a valve plate into a first chamber comprising a oompression
camber, and a second chamber comprising a discharge chamber. A linking
means links the compression chamber to the discharge Chamber. The linking
means includes a conduct  communicating compression chamber with the
discharge chamber and having an end opening.  An elastic valve member opens
and 



closes the end opening of the conduit. The valve member has a predetermined
spring,    constant such that the end opening of the conduit remains
blocked until the pressure in the compression chamber reaches a
predetermined value. An integrate gasket is adapred to be arranged between
the valve plate and the front and rear  housing 4a and 4b and comprises an
outermost; an intermediate and an innermost unnular portion for applying
hermetic seals to boundary portions of the compression chamber and the
discharge 



chamber. A rib means is connected between the outermost and the
intermediate annular portion, and between the intermediate and the
innermost annular portion.  The rib means includes radially extending ribs
which are arranged in alignment with discharge valve means and have,
respectively, a portion bent outwardly with respect to the valve plate for
limitig the magnitude of the opening motion of the valve member. The front
and rear housings 4a and 4b include a limiting means having a projection
radially projected from an inner surface of the radial end of the discharge
chamber. The projection includes an end surfe formed at axial end thereof
so as to closely support the rib of the gasket 



Further objects, features and aspects of the prest invention will be
understood from the detailed desaiption of the preferred embodiment of the
present invention with reference to the attaced drawings. Figure 1 is a
sectional view of a discharge valve assembly in accordance with the prior
art Figure 2 is a longitudinal sectional view of a multi-cylinder swash
plate type compressor in accordance with the presnt invention. Figure 3 is
a plan view of the gasket shown in figure 2. Figure 4 is a sectional view
of a discharge valve assembly in accordance 



with the first embodiment of the present invention. Figure 5 is a sectional
view taken along the line 5-5 of Figure 4. Figure 6 is a sectional view of
a discharge valve assembly in accordance with the second embodiment of the
present invention. Figure 7 is a sectional view taken along the line 7-7 of
Figure 6    Figure 8 is a sectional view of a discharge valve assembly in
accordance 



with the third embodiment  of the present invention. Figure 9 is a sectonal
view taken along the line 9-9 of Figure 8. Figure 10 is a sectional view of
a discharge valve assembly in accordance with the fourth embodiment of the
present invention. Figure 11 is a sectional view taken along the line 11-11
of Figure 10. Figure 2 illustrates an inegral   arrangement of a swash
plate type compressor having five cylinder bores in each of a front and a
rear cylinder block and employing the valve assembly of the present
invention. The compressor has pair of cylindrical cylinder blocks  i.e, a
front cylinder block la and a rear cylinder block 1b, 



combined with each other in an axial alignment, and thereby forming a
combined cylinder block. Each of front and rear cylinder block 1a and lb is
formed with five axially extending cylinder bores 2 which are arranged
around a central axis of the combined cylinder block at an equal
circumferential distance between the neighboring two cylinder bores 2.  The
five cylinder bores 2 of the front cylinder block 1a are axially in
alignment with those of the rear  cylinder block 1b.  The front end of the
combined cylinder block is closed by front housing 4a, via a valve assembly
10, and the rear end of the combined cylinder block is closed by rear
housig 4b, via valve assembly 10. Front and rear housing 4a and 4b are
formed with substantialy annularly exending 



discharge chambers  5 central oil reservig chambers 7. Front and rear
housings 4a and 4b are also formed with outermost section chamber 6
extending so as to substantially surround discharge chambers 5. Suction
chambers 6 are interconnected with  oil reserving chamber 7 through
passagewys which are not lustrated in Figure 2. Discharge chamber  5 are
provided with refrigerant discharge outlets  (not shown) for discharging
compressed  high  pressure refrigerant toward an outside air-conditioning
system. Front and rear valve assemblies 10 have equivalent structures, and
each of two valve assemblies 10 iucludes a valve plate 3 which is attached
to the end of the front and rear end, respectively, of the combined
cyclinder block. The valve plates 3 are 



formed with a central  bore which is connectable with oil reserving chamber
7.  The    -5- central bore is also conectable wit chambers 6 and cylinder
bores 2 at the  suction stage of the cylinder bores 2 and at discharge hole
3a for communication of cylinder bores 2 and discharge chamber 5 at the
discharge stage of respecive cylinder bores 2. The inner side of each
suction hole 3b of valve plate 3 is closed by an openable suction 



reed valve (not shown). In addtion, the outer side of each discharge hole
3a of valve plate 3 is selectively closed and opened by discharge reed
valve 21. Between the outer face of valve plate 3 and front or rear housing
4a or 4b, gasket 100 is provided. Gasket 100 functions as a retainig means
for discharge reed valve 21. Front and rear housing 4a and 4b are each
combined with a valve assembly 10 and the combined cylinder block, all of
which are tightly fastened by means of bolt 8 which is inserted from the
side of front housing, 4a, toward the side of rear housing 4b throug the
combined cylinder block Coaxially passing through both cylinder block la
and lb, rear housing 4b, and 



rear valve assembly 10, drive shaft 16 is rotatably supported by suitable
bearing  means, and is provded with swash plate 17 secured thereto. Swash
plate 17 is operatively connected with, via ball beatings 19 and shoes 18,
double acting multi pistons 20 which are slidably fitted in cylinder bores
2 of the combined cylinder block.  Reference numeral 9 indicates a ring
seal which forms an air-tight seal between mated parts, and reference
numeral 11 is a conventional oil seal The structure of gasket 100 of valve
assembly 10 will be hereinbelow described with reference to Figures 2, 3,
and 4. Gasket 100 is preferably made of a thin steel plate having a
generally circular  shape, of which the diameter is substantially equal 



to valve plate 3 and front and rear housing 4a and 4b. In producing gasket
100, the thin steel plate is coated, on both sides, with a resilient film,
such as a rubber from Gasket 100 is formed with central circular aperture
111 in axial alignment with the oil reserving chambers 7 of front and rear
housings 4a and 4b surrounding the central aperture 111 of gasket 100, are
substantially fan-shaped apertures 109 and 109a, which are arranged in a
coaxial relationship with the discharge  chambres 5  of front and  rear
housings 4a and 4b. Gasket 100 is further provided with an intermediate
annular portion 103 contacing separation wal 41 of front and rear housings
4a and 4b.  



-6- Separation wall 41 separates suction chamber 6 from discharge chamber
5. The gasket 100 is also provided with innermost annular  portion 104
conacting separation walls 42 of front and rear housings 4a and 4b, which
walls separate discharge chambers 5 from oil reserving chambers 7. An
outermost annular portion 105 of gasket 100 is provided so as to be mated
with outermost walls 43 of front and rear housings 4a and 4b. These three
annular portions 103, 104 and 105 form hermetic seals to the respective
boundary 



portions of discharge chambers 5, suction chambers 6, and oil reserving
chambers 7. Innermost annular portion 104 of gasket 100 also functions to
retain outlet reed valve 21 in position. The above mentioned three annular
portions 103, 104 and 105 are interconnected with one another by means of a
plurality of radial ribs 106 and 107, so that an integral gasket 100 is
constituted.  Radial ribs 107 are arranged so as to be in alignment with
the five valve ends of discharge reed valve 21. Each of radial ribs 107
extending between the innermost annular portion 104 and intermediate
annular  portion 103 of gasket 100 is outwardly bent so as to radially
slope up from the side of annular 



portion 104 toward the side of annular portion 103 when viewed from the
outer face side of gasket 100. The outwardly bent ribs 107 have curved
portions 107a, so as to permit a predetermined magnitude of opening motion
of each valve end of discharge reed valve 21. Curved portion 107a includes
a curved portion surface 107b facing the inner surface of discharge chamber
5. The curved portion surface 107b of curved portion 107a of radial rib 107
is designed to have a predetermined  curvature which is depressed toward
discharge reed valve 21 in pre-asembly.   Hole 112 it gasket 100  is
provided for passing bolt 8 threthrough  Holes 113 are provided for
achieving a correct positioning of gasket means 100 with respect to valve
plate 3 and front housing  4a 



Figures 4 and 5 illustrate a first embodiment of the present invention,
Discharge valve mechanism includes projection portion 44 extending from
radial  end suface  44b thereof and formed as a rectangular parallelpiped
or cylinder shape. Projecton portion 44 incudes axial end surface 44a
formed as a curved surface  or a slanted surface and side surface 44c
formed at both sides thereof. The width between both side surfaces 44c of
projection 44 is designed to be larger than the width of curved    



-7- portion 107a of radial rib 107. Axial and surface 44a of projection
portion 44 is designed to support and perfectly fit curved surface 107b of
radial rib 107. Further, axial end surface 44a of projection portion 44 may
be desiged to depress curved portion srface 107b of radial rib 107 toward
discharge reed valve 21 so that an additional curvature of curved portion
surface is supplied. Figures 6 and 7 illustrate a second embodiment of the
present invention. Discharge valve mechansim includes projection portion 45
extending from radial upper end 42a thereof and formed as a rectangular
parallepiped or cylinder shape. Projection 



portion 45 includes axial end surface 45a which is formed as a curved
surfce or a slanted surface and side surface 45c formed at both sides
thereof. The width between both side surfacs 45c of projection 45 is
designed to be larger than width of curved portion 107a of radial rib 107.
Axial end surface 45a of projection portion 45 is designed to support
curved portion suface 107b of radial rib 107 without an air gap so that
radial end surface 45b of projection portion 45 is radially situated above
the position to which the upper end of discharge reed vale 21 opens and
comes into contact with curved portion surface 107b of radial rib 107.
Further, axial end surface 45a of projection portion 45 may be designed to
depress curved portion surfce 107b 



toward discharge reed valve 21 so that an additional curvature of crvved
portion surface 107b of ridial rib 107 is supplied. Figures 8 and 9
illustrate a third embodiment of the preset invention, Discharge valve
mechanism includes projection portion 46 axially  extending from axial
inner suface 40 of housing 4 in discharge chamber 5 and formed as a
rectangular parallelpiped or cylinder shape. Projection portio 46 icludes
axial end surface 46a formed as a curved surface or a slanted surface and
side surface 46c formed at both sides thereof.  The width between both side
surfaces 46c of projection 46 is designed to be  larger than the width of
curved portion 107a of radial rib 107. Axial end surface 46a 



of projection portion 46 is designed to support and fit with curved portion
surface 107b of radial rib 107 without an air gap so that  radial end
surface 46b of projection portion 46 is radially situated above the
position at which the upper end of discharge reed valve 21 opens and comes
into contact with curved portion suface 107b of rib portion 107.
Further, axial end surface 46a of projecton portion 46 way be designed to
depress curved portion surface 107b of radial rib 107 toward discharge reed
valve 21 in assembly 



so that an additional curvarure of curved portion suface 107b of radial rib
107 is supplied. Figures 10 and 11 illustrate a fourth embodiment of the
present invention Discharge valve mechanism includes projection portion 47
axially extending from axial end 40 of housing 4 in discharge chamber 5 so
as to join separation wall 41 to separation wall 42. Projection portion 47
includes axial end surace 47a formed as a curved surface or a slanted
surface and side surface 47c formed at both sides thereof. The width
between both side surfaces 46c of projection 47 is preferably larger than
the width of curved portion 107a of radial rib 107. Axial end surface 47a
of projection 



portion 47 preferably supports curved portion surface 107b of radial rib
107 without an air gap. Alteratively, axial end surface 47a of projection
portion 47 may be designed to depress curved portion surface 10b of radial
rib 107 toward discharge reed valve 21 so that an additional cuvature of
curved portion surface 107b of radial rib 107 is supplied. Also, projection
portion 47 includes hole 47b formed to radially penetrate therethrough.
Hole 47[err] service as a passage through wich disharge gas can easily
flow to the outlet.  Further, in this embodiment, a separated block member
may be forcibly inserted between separation wall 41 and separation 42 in
place of projection portion 47. When the refrigerant compressor of this
invention is operating at high 



rotational speeds and/or under a high, load, discharge reed valve 21 opens
and collides with curved portion 107a of radial rib 107. With the
compressor embodying this invention, curved portion l07a of radial rib 107
can bear this collision load because the axial end surface 44a of
projection portion 44 axially supports curved surface 107a of radial rib
107. This support thus avoids the problems heretofore associated with
radial rib 107, such as  breaking or cracking.  As a result, the life of
the discharge valve mechanism can be prolonged and the durablity of the
compressor Can be increased. Also, gasket 100 can be made of nonferrous
metals, such as alumimum or a thin steel plate which are produced at low
price, hereause gasket 100 [err] not have a high rigidity. 



Although the present invention has been described in connection with the
preferred embodiments, the invention is not limited thereto. For example,
this invention is not restricted to a swash plate refrigerant compressor.
This invention is also applicable to other types of referant compressors.
It wil be easily understood by those of ordinary skill in the art that
variations and modifications can be easily made and remain within the scope
and SPirit of this invention as defined by the appended 



claims.    -10- 1.   A refrigerant compressor comprising: a first chamber
and a second chamber; said first and second chambers being separated at
least partialy by a valve plate; a port communicating said first chamber
with said second chamber, 



a valve member adjacent to said port for selctively opening and closing
said port, said valve member having a predetermined spring constant such
that the said port remains closed until a pressure in said second chamber
reaches a predetermined value; gasket means disposed between said valve
plate and said first chamber, said gasket means having at least on rib
extending radially outward from the center of said gasket means for
limiting the magnitude of an opening motion of said valve member. 2.   The
refrigerant compressor of claim 1 further comprising at least one 



housing contacting said gasket means, and a projection exending from said
housing into said first chamber, said projection disposed adjacent to said
rib of said gasket means, 3.  The refrigerant compressor of claim 1 or 2
further comprising third and fourth chambers at least partially separated
by a second valve plate, a second gasket disposed between said second valve
plate  and said third chamber, and a second housig conctacting said second
gasket. 4.     A refigerant compressor comprising; at least one housing:  



-11- a first chamber and a second chamber, said first and second chambers
separated at least partially by a vavle  plate and said second chamber
being  formed intergrally within said houssing; a third chamber former
integrally within said housing and separated by a wall within said housing
from said first chamber; linking  means for linking  said first chamber to
said second chamber said 



linking means including a conduit having an end opening; an elastic valve
member  for selectively opening and closing said end opening of said
conduit, said valve member having a predetermined spin constant such that
said end opening of said conduit remains closed until a pressure in said
second chamber reaches a predetermined value; and gasket means diposed
between said valve plate and said housing said gasket means  further
Comprising an outermost, an intermediate and an innermost annular portion
for applying hermetic seals to boundary portions of said first chamber and
said third chamber,said gasket means further comprising rib means
interconnected 



between said outermost and said intemiediate annular portion, and betweem
said intermediate and said innermost annular portions, said rib means
including ridially exending and arranged in alignment with said elastic
valve member, said ribs including a portion bent outwardly with respect to
said valve plate said bent portion limmiting the magnitude of opening of
said elastic valve member. 5    The refrigerant commpressor of claim 4
wherein said  first chamber includes 2 projection extending then, said
projection having an end suface for supporting said rib of said gasket
means. 6.   The refrigerant compressor of one of claims  2 to 3, 5, wherein



said projection bends said rib toward said valve member. The refrigerant
compressor of one  of claims 2 to 3, 5 to 6, wherein said end surface of
said projection  is curved. 8.   The refrigerant compressor of one of
claims  2 to -3, 5 to 6, wherein said  end surface of said projection is
slanted. 9.   A swash plate type compressor comprising:    



-12- a pair of cylinder blocks having correponding cylinder bores arranged
in axial alignment; a plurality of pistons slidably fitted in said cylinder
bores; a drive shaft rotatably supported in said cylinder blocks; a swash
plate secured to said drive shaft and operatively connected to said
plurality of said pistons, front and rear housings attached to respective
ends of said cylinder blocks, each of said front and rear housings having
therein a central oil retaining chamber, an 



intermediate high pressure refrigerant chamber surrounding said central oil
retaining chamber, and an outermost low pressure refrigerant chamber
surrouuding said high pressure refrigerant chamber said chambers separated
by walls provided in each of said front and rear housings; at least one
valve assembly disposed between at least one of said housings and sad
cylinder b1ocks said valve assembly comprising a valve  plate having a
plurality of suction ports connecting said low pessure refrigerant chambers
with said cylinder bores and a plurality of discharge ports  connecting
said high pressure refrigerant chamber with said cylinder bores; 



suction reed valve members positioned between at least one of said cylinder
blocks and an inner face of said valve plates, said suction reed valve
members opening and closing said plurality of said suction bores of said
valve plate; discharge reed valve members disposed adjacent to an outer
face of said valve plate, said discharge reed Valve member having a
plurality of reed opening and closing said plurality of discharge ports;
integral gasket means disposed between said at least one valve plate and
said housing, and comprising an outermost, an intermediate and an innmost
annular portion for applying hermetic Seals to boundaxy portions of said
low pressure refrigerant 



chambers and said high pressure refrigerant chambers, at least   one rib
connected between said outermost and said intermediate annular portion,
and at least one  inner rib connected between said intermediate and said
innermost portion, said at least one inner rib extending radialy  with
respect to a center of said gasket means and    -13- arranged in alignment
with one of said plurality of reeds, said at least one inner rib 



including a portion bent outwardly with respect to said valve plate for
limting the magnitude of opening of said discharge reed valve mmber, and
said at least one of said housings including a projection radially
extending from inner surface of the radial end of said high pressure
refrigerant chamber, said projection including an end surfacc supporting
said bent portion of said rib. 10.   The swash plate type compressor of
claim 9 wherein said end suface of said projection biases the bent portion
of said rib toward said valve member. 11.  The swash plate type compressor
of claim 9 or 10 wherein said end surface of said projection is curved. 



12.    The Swash plate type compressor of claim 9 or 10 wherein said end
Surface of said projections is slanted.    


