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VALVED DISCHARGE MECHANISM
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5 - The present invention relates to a refrigerant compressor and, more
particnlarly, to a valved discharge mechanism of a refrigerant compressor uscd in an
automotive air conditioning system. |

Thevalvcdd:schargedmechamsmofareﬁxgeramwmoriswell

10 kmwnmthepnorart. For exaraple, U.S. Patent No. 4,226,572 discloses 2 structare and
operational mechanism of 4 valved discharge mechanism in & refrigerant compressor.

As disclosed therein, and roforring to Figues 1 and 2 herem, a reftigerant compressor

inciudes a cylinder block 1 co:hptised of a front cylinder block 1a and 3 rear cylinder -

biock 1b. Purther, the refrigerated compressar of Figures 1 and 2 includes front and

15 rear housings 42 and 4b. Also provided are valve plates 3 located adjacent o each of
the front cylinder block 1a and the rear cyhnderblock b, Vaive plates 3 have a -

discharge hole 3a therethrough for selectively commumicating the comprmonchamber

with the discharge chamber. A discharge valve assemhly incindes discharge reed valve

21 and gasket 100 which are secared between valve pilates 3 and housings 4a and 4b.

20 . Discharge reed valve 21, which is made of elastic material, regulates the flow of the

o reﬁxgerantgas andma.kwscalmgoonmctwnhoneendofdmharge hole 3a.

Gasket 100 includes radial ribs lo‘lan-angedsoastobcmahgnmentmth
dzscbargc reed valve 21, Radial ribs 107 lnnuthebendmgmovementofdlschargeteed
valve 21 in the direction away from discharge hole 3a. Discharge reed valve 21 beads

25  to block and open discharge hole 32, and has 2 predetermited vakuc of elastic modins
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I ncl udes a cyllnder bl ock 1 conpri sed of a front cyllnder bl ock la and a

_rear ‘tylinder block Ib. Further, the refrigerated conpressor of Figures 1

"and 2 includes front and rear hou5|ngs 4a and 4b. Al so provided are val ve

plates 3 | ocated adjacent to each of the front cylinder block la and the
“rear cylinder block I'b. Valve plates 3 have a di scharge hole 3a

t heret hrough for selectively comunicating_4.he conpressi on chanber with the

di scharge chanber. A discharge valve assenbly includes discharge read

val ve 21 and gasket 100 which are secured between val ve places 3 and housig

4a and 4b. Di scharge reed valve 21, which is nmade of elastic material,

oo o s s R e AR 2P A i S R128% i e
pressuce in the compression chamber 2 reaches a predetemnned value. .
. In this arrangement, when the refrigerant compressor operates at high
rotational speeds and/or under 2 high load, discharge rerd valve 21 opens at a 1upid
S . rate until it comes in contact with curved portion 1072 of radial rib 107. Curved portion
1072 of radial rib 107 gradually deteriorates under the continued stress of this collision
load. Eventually, the collisions cause radial rib 107 to be partially or fully broken or
cracked. In the prior art, in order 10 prevent such breaking ur cracking, the rigidity
and/or thickness of the steel plate forming gasket 100 has been increased in order to
10 reasonably bear these collisions. Even with a limited increase in rigidity and/or
thickness of gasket 100, the life of gasket 100 is shoxtened. The. durability of the
compressor is thus decreased. Also, gasket 100 cannot be formed from nonferrous
metals, such s alumimum or a thin steel plate which are produced at a low price, .
because gasket 100 is required to have a high rigidity.

It is an object of the present invention to provide a refrigerant compressor

~ for use in a0 automotive air conditioning system having a valved discharge mochanism

and retainer which can effectively prevent breaking and cracking of components without
umneamng.hermmhwwﬁthenmﬂeuﬂ&u&ﬂin1ﬁnnnngthegaﬂmt

2 ' It is a further object of the present invention to provide a refngerant

* compressor having 2 valved discharge mechanism wherein the gasket can be formed

from nonferrous metals, such as ahmnnumorathmsteelplatewh:champrodzmdax
‘ahmvpnoe ' L :

[According to the present invention, 2 refrigerant comf:resor includes a

25 ~ compressor housing divided at least partially by a valve plate into 2 fixst chamber

) unnpﬁﬁngzicommmxﬁbni&mnﬂxn,and:zsaxmﬁ'dmmﬂxn'mnngﬁﬁng:;dhduuge

chamber. Ahnlqngmeanshnksthcoomprewonchambcnothe discharge charober.

The linking means includes a conduit wmmmncatzngtbe conxprmon chamber with the

discharge chamber and having an end opening. Anelastxcvalvemqg:beropensand
30 closes the end opening of the conduit. The valve member has 3 prede: spnng_\
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Gaskete 100 includes radial ribs 107 arranged so as to be in alignment with
dlscarge reed valve 21. Radial ribs 107 limt . the bendlng novenment of

di scharge reed valve 21 in the direction away from di-scharge hol e 3a.

Di schrge reed val ve 21 bends. to bl ock and open discharge hole 3a, and has a
predet erm ned val ue of elastric nodul us -2- which allows discharge reed
valve 21 to bl ock the opening of discharge hble 3a until the

constant such that theendopcmngofthe oondmtremamsblockedunnlthepmmem
the compression chamber reaches a predetezmmedvalue. An integra gasket is adapted
t0 be arranged between the valve plate and the front :md rear housings 42 and 4b and
comprises an outermost, an intermediate and an innermost anoulay portion for applying
5 bermetic seals o boundary portions of the compression chamber aud the discharge
chamber. A rib means is copnected between the outermost and the intermediate
annular portion, and between the intermediate andtheinwmo&amnia:porﬁéns. The
rib means includes radially extending ribs which are arranged im alignment with
 discharge vaive means and have, respectively, a portion bent outwardly with respect 10
10 the valve plate for limiting the magnitade of the opening motion of the valve member.
The front and rear housings 4a and 4b indude a Emiting means having a projection
radially projected from an inner surface of the radial end of the discharge chamber.
The projection includes an end surface formed at axdzl end thereof so as to closely
suppmntherﬂaofﬂuzgmﬂmt
15 Further objects, fea.mres and aspecrs of the present invention will be
| understood from the detailed description of the preferred embodiment of the present
ﬁn@nﬁanwﬁhxe&mmxz!ntﬁeaﬂadwddnwmgﬁ L
Figure 1 is a sectional view of a discharge valve assembly in accordance
20 with the prior art .
Figure 2 is alon,gxtndmalsecnonalwewofamtﬂn-cyhnderswashplate
qpecouqncsxn1naoandana=wuhthepnwmn1mwmnon
 Figure 3 Is & plan view of the gasket shown in figure 2. _
Figure 4 is 2 sectional view of 2 discharge valve assemibly in accordance
25 with the first embodiment of the present invention. :
o IﬁgnestasednnmlwawuﬂmnakmgthehneSéciIMgue4

Figure 6 is a sectional view of a discharge valve assemblymacoordance
wnh the secend cmabodiment of the present invention.

Pigare 7is a sectional view taken along the line 7_-7 of Figure 6.
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pressyre in the conpre55|on chanber 2 reaches a predeterm ned value. In
.lhjS ‘arrangenent, when the refrigerant conpressor Qperartes al high
rotational speeds and/or under a high |oud, discharge reed valve 21 opens
[err]t a rapid rate until it cones 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 | oad. Evenually,
the.col lisions cause radial rib 107 to be pd?tlally 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 form ng gasket |00 has been

I ncreased in order to reasonably bear these collisions. Even with a

li mi ted increase in ri glBlgum&mtwcnonalvwwofadlschargevalveamblymmdanoe

.with the third embodiment of the present invention
fﬁ;ue9isascdnnuﬂvuﬂvuﬂaxuﬂongthehmcfk?cffﬁmueSb _
Figure 10is asecaonalwewofadxscharge valveassembtymaccordance
5  with the fourth embodiment of the present invention.
Figure 11 is a sectional view taken alang the line 11-11 of Figure 10,

Figurczmustramanixnegralmangemcnt'ofemhplatetype
compressor having five cylinder bores in eack of a front and a rear ¢ylinder block and
10 employing the valve assembly of the present invention. The compressor hes a pair af
. eylindrical cylinder blocks, ie., a frant cylinder block 1a and a rear cytinder block 1b,
combined with each other in an axial alignment, and thereby forming a combined
cylinder block. Each of front and rear cytinder blocks 1a and 1b is formed with five
axially extending cylinder bores 2 which are arranged around 2 central axis of the
is 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
 cytinder block is closed by front housing 4a, viz 2 valve asseably 10, and the rear cad |
. of the combined cytinder block is dlosed by rear housing 4b, via valve assembly 10,
20 anxaminnmhowﬂ@$4aand4ba&iﬁnuwd\ﬁﬂ:ﬂﬂmﬁmﬁﬂbwnmmhﬁYGanﬁng
dhdumgadwmﬂWﬂ;Ssmnmmdmgomnmdoﬂzewn&g<$mmh&s?.Iamuamdnuw
housings 4aand4barealsoformedmthoutermostsucuon@hambers6mndmgsoas
to substantially surround discharge chambers S. Suction chambers 6 are interconnected
with oil reserving chamber 7 through passageways which are not lustrated in Figure 2,
25 Discharge chambers 5 are provided with refrigerant discharge outlets (not shown) for
discharging compressed high pressube refrigevant toward an outside air-conditioning
system. Fromt and rear valve assemblies 10 have equivalent structures, and éach of two
valve assemblies 10 includes a valve plate 3 which is attached 1o the end of the fromt
 and rear end, respectively, of the combined cylinder block. The valve plates 3 are
30 formed with a central bore which is connectable with oil reserving chamber 7. The
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t hi ckness of gasket 100, the life of gasket 100 is shortend. The durability
‘of the conpressor is thus decreased. Al so, gasket ‘100 cannot be forned from
nonferrous netals, such as alummnumor a thin steel plate which are
produced at.- a | ow prce, because gasket 100 is required to have a high
rigidity. It is an object of the present inevention to provide a.
refrigerant conpressor for use in an autonotikve air conditioning system
havi ng a val ed di schar ge mechani sm and retai ner which can effectively .
prevent breaking and cracki ng of conponents without creasing the rigidity
of the materials used in formng the gasket It is a further object of the

present inventign tLopRroNI 48, BadrBHab@SEAR hambers 6 aud cylinder bores 2 at the suction
stage of the cylinder bores 2 and at discharge hole 32 for communmuon of cylinder
bonsZZanddumEMgcchzmbeIS:nthedmduugcsugeofﬂxpednm(whmkulxnesz
The inner side of each suction hole 3b of valve plaie 3 is closed by an openable suction
'5 ° reed valve (not shown). '
| " In addition, the outer side of each discharge hole 3a of valve plate 3 is
sclectively 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 retaining means for dischaxgeiée_.dvalveZl. Front and rear housings 4a

10 and 4b are each combined with a valve assembly 10 and the combined cylinder block,
dlofwtkmzucﬁ&hﬂyﬁﬁmmedbynmmnsofhdtsvmhmishwudszmeﬂnsmdecﬂ
front housing 4a, toward the side of rear housing 4b througb the combined cylinder

. block. Coaxially pamngthronghboth cylinder blocks 1a and 1b, rear housing 4b, and
rear valve assembly 10, drive shaft 16 is rotatably supported by suitable bearing means,

15 and is provided with swash plate 17 secured thereto. Swash plate 17 is operatively
connected with, via ball bearings 19 and shoes 18, double acting muli pistons 20 which
are slidably fitted in cylinder bares 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. :

20 The structure of gasket 100 of valve assembly 10 will be hereinbelow
described with referetice to Figures 2, 3, aod 4. Gasket 100 is preferably made of 2 thin
steel plate having a generally circular shape, of which the diameter is substantially equal
to valve plate 3 and front and rear housings 4a and 4b. In producing gasket 100, the
thin steel plate is costed, on both sides, with a resilieqt film, such as a rubber fim.

25 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. Surrcunding the central
aperture 111 of gasket 100, are substantially fan-shaped apertures 109 and 109a, witich
are arranged in 2 coaxial relationship with the dzschargechambersSof&omandmar
housings 42 and 4b, Gasket 100 is further provided with an intermediate anmular
30 portion 103 conmtacting separation wall 41 of front and rear housings 4a and 4b.
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conpressor having a val ved di scharge nechani sm wherein the gasket can be
formeéd fromnonferrous netals, such as alumnmmor a thin steel plate which
are produced at a low price. According to the present invention, a.
refrigerant conpressor includes a conpressor housing divided at | east
partially by a valve plate into a first chanber conprising a oonpression
canber, and a second chanber conprising a d#%charge chanber. A linking
means |inks the conpression chanber to the discharge Chanber. The Iinking
nmeans includes a conduct communicating conpression chanber with the

di scharge chanber and having an end opening. An elastic valve nenber opens

and Separation wall 41 separates saction chamber 6 from d:scharged:ambers The gasket
100 is also provided with innermost anmular poruon 14 contamng separation walls 42

of front and rear housings 4a and 4b, which walls separate discharge chambers § from

il reserving chambers 7. An outermost annular portion 105 of gasket 100 is provided

5 50 as to be mated with outermost walls 43 of front and rear housings 42 and 4b. These
three ammular pozﬁom 103, 104 and 105 form hermetic seals to the respective boundary
portions of discharge chambers 5, suction chambess 6, and oil reserving chambers 7.
Innermost anmular portion 104 of gasket 100 also f_ancﬁons to retain outlet reed valve

. 21 in position.

10 . The above mentioned three mmmmu'ponnnm 103, 104 and iﬂsaue
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 arc arranged s0 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 pom 104 and intenmediate anmular portion

15 1&3o£ga§un100iscmmmauﬂyhehtsoasuoradhﬂysknx=prnnn1iw:ﬁdeotannnﬁu
portion 104 toward the side of samular portion 103 when viewed from the outer face
side of gasket 100. The ouiwardly bent ribs 107 have curved portions 107a, so s to
permit 2 predetermined magnitude of opening motion of each valve end of discharge
reed valve 21, Cuzved portion 1072 includes a curved portion surface 107 facing the

20 mnersurfaceofdischargechambers The curved portion surface 107b of cimved
portion 107a of radial rib 107 is dwgned to have a predetermined curvature which is
depressed toward discharge reed valve 21 in pre-assembly. Hole 112 in gasket 100 is

 provided for passing bolt § therethrough. Holes 113 are provided for achisving a cotrect
positioning of gasket means 100 with respect to valve plate 3 and front housing 4a.

25 : Figures 4 and § illustrate 4 first embodiment of the present invention.

Ihsduugevahc1nmﬂmnun1umhﬁhspnnanmm;xuuan44emzm&ngfnnnzadkﬂeud
surface 44b thereof and formedasarectangnﬂarpm!lelpxpedorcylmdershape_
Frojection portion 44 includes axial end surface 44a formed as a curved surface or &
slanted surface aud 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
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closes t he end .opening of the conduit. The val ve nenber has a predetern ned
sprlng constant such that the end openi ng of the condui't renains

bl ocked until the pressure in the conpressi on chamber reaches a . _
predeterm ned value. An integrate gasket is adapred to be arranged between
the valve plate and the front and rear housing 4a and 4b and conprises an
outernost; an internmedi ate and an i nnernost <Innul ar portion for applying
hermeti c seals to boundary portlons of the conpression.chanber and the

di schar ge
portion 107a of radial rib 107. Axial end surface 44a of projection portion 44 is
designed to support and perfectly fit axrved sarface 107b of radial rib 107. Further,
axial end surface 44a of projection portion 44 may be designed to depress curved
" portion surface 107b of radial rib 107 toward discharge reed valve 21 so that an
) additional curvature of curved partion surface is supplied.
Figures 6 and 7 illustrate a second embodiment of the present invention.
Discharge valve mechanism includes projection portion 45 extending from radial upper
' end42athe'cofandformedasarectaugularpamllclp1pedorcyhndetshape. Projection
pornon45 includes axxalendgnﬁaceﬁawhmhlsformedasaanvedsurfaeeora
10 slanted surface and side suxface 45¢ formed at both sides thereof. The width between
- both side surfaces 45¢ of projection 45 is designed 1o be largerﬁxanthcwxdﬁmfamed
portion 107a of radial nib 107. Ammlemdsnﬂhu:4Sa(ﬁfpﬂneauntponnxz4515
desgncdtosuppoﬁxnnmﬂ;xunansudkceIOTbofnuhalﬁblﬂ7vn&mmtan4urgapso
' that radial end surface 45b of projection portion 45 is radially situated above the
15 position to which the upper end of discharge reed valve 21 opens and comes into
contact with curved portion surface 107b of radial rib 107. Further, axial end surface
452 of projection portion 45 may be designed 1o depress carved portion surface; 107b
toward discharge reed valve 21 so that an addmonal curvature of carved portion surface
107bcﬁtm&alnblcﬂlssqxﬂnxL

20 Flgur&sSand9iliustraxcathn‘dembodlmcnt0fthcprmntmcnm '
!)Edmmgevakexnaimnmnznx%uks;nqxxtnn;xmnun46axmﬂyenzmmngfknnamml
unﬂn'auﬁuz‘ﬁloihomnnglinxdmdnuge<ﬁnn¢nxf§amdihnnuias:inﬂxmumku
pavallelpiped or cylinder shape. Projection portion 46 inclides axial end surface 46z
formed 2s 2 curved surface or a slanted surface and side surface 46¢ formed at both
25 sides thereof. The width between both side surfaces 46¢ of projection 46 is designed to
be larger then the width of curved portion 1072 of radial rib 107. Axial end surface 462
of projection portion 46 is designed to support and it with carved portion sarface 1076
of radial rib 107 without an air gap so that radial end surface 46b of projection portion

46 is radially simated above the position at which the upper end of discharge reed valve

30 21 opens and comes into contact with curved portion surface ¥07b of rib portion 107.
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chanbeﬁ A rib neans is connected between the outernost and the
intermediate annul ar portion, and between the internediate and the
i nnernost annul ar portion. The rib means includes radially extending ribs
which are arranged in alignnent with discharge val ve neans and have,
respectively, a portion bent outwardly with respect to the valve plate for
limtig the nagnitude of the opening notion of the val ve nenber. The front
and rear housings 4a and 4b include a |imtihg neans having a projection
.radially projected froman inner surface of the radial end of the discharge
‘chanber. The projection includes an end surfe forned at axial end thereof
so as to closely support.the rib of ‘the gasket

Further, axial end surface 462 of projection portion 46 may be designed to depress

curved portion surface 107b of radial 5ib 107 toward discharge reed valve 21 in assembly
ﬁ)umxaneﬁdﬁkmalmuwnmm¢ﬁ<mnwd;xn&mzanﬁwc10ﬂ)0fﬂﬁ&ﬂHﬂ>107is
supplied. | N

5 Figures 10 and 11 illustrate a fourth embodiment of the presexnt 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 inclndes axial end surface 47a formed as a
curved surface or a slanted surface and side suxface 47¢ formed at both sides thereof,
10 The width between both side surfaces 46¢ of projection 47 is preferably larger than the
width of curved portion 107a of radiat xib 107. Axial end surface 47 of projection
* portion 47 preferably supports curved portion saxface 107b of radial b 107 without an
air gap. Alternatively, axial end sarface 47a of projection partion 47 may be designed
10 depress curved portion surface 107b of radial rib 107 toward discharge reed valve 21
1S - so that an additional caxvature of curved postion surface 107b of radial db 107 is
supplied. Also, projection portion 47 includes hole 47b formed to radially penetrate
therethrough. Hole 47 scuves 4y 4 passage through which discharge gas can easfly flow
10 the outlet. Further, in this embodiment, 2 separated block member may be forcibly
inserted between separation wall 41 and separation 42 in place of projection portion. 47.
20 thnzhercmgemmmmprmrofthmmvmwnrsopmaxhgh
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 107a of radia] rih 1017 can bear this collision load Lueuuse the
axial end suxface 44a of projection portion 44 axially supports curved surface 1072 of
25 radial rib 107. This support thus avoids the problems heretofore associated with radil
rib 107, such & Ureaking or eracking. As a vesult, the life of the discharge valve
1nahmdnncm:bepnmmmwdamiﬂwchnuﬂﬁydfmwcmqmexorcmabehmmummi
Also, gasket 100 can be made of nonferrous metals, such as aluminmum or a thin steel

plate which are produced at low price, heeause gaskot 100 néed uot have & high rigidity. -
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Furt'her .obj ects, features and aspects of the prest invention will be
under st ood fromthe detail ed desai ption of the preferred enbodi ment of the-
present invention with reference to the at§aced drawings. Figure 1 is a
sectional view of a discharge valve assenbly in accordance with the prior
art Figure 2 is a l ongi tudi nal sectional Vview of a nulti-cylinder swash
plate type conpressor in accordance with the presnt invention. Figure 3 is

gf pgagl \sﬂ:ﬁ\évr gfe E/glevgazggenb% | nb accor anc@hﬂ%ﬁm%m
preferred embodiments, the invention is not limited thereto. For example, this favention
is not restricted to a swash plate refrigerant compressor. This invention is also
applicable to other types of refrigerant compressoss. It will be easily understoodby
5 those of ordinary skill in the art that variations and modifications can be casily made
 and remain within the scope and spirit of this invention as defined by the appended

\
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rst enbodlnent of the present I nvention. ‘Figure 5.is a sectional

Hl “ﬂ line 5-5 of Figure 4. Figure 6 is a sectional view of
errbl y in accordahce with the second enbodi nent of the

‘present |nvent|on F| gure 7 is a sectional view taken along the line 7-7 of

Figure 6 - Figure 8 is a sectional ¥iew of a discharge valve assenbly in
accordance :

CLAIMS

i A refrigerant compr&or comprising:
aﬁrstchambcrandasecondchambcr sa:dﬁmtandseoondehambem

5 being scparatcd at least partially by a valve plate; .

a port communicating said first chambermthsaldsecondchamber _

a valve member adjacent tosaldportfor selccuvelyopenmganddosmg
said | port, said valve member having a predetermined spring constant such that the said
port rerains closed\mhla.prmrem said second chamber rcadm apredetetmed

10 value;

. gasketmeansdlsposedbetw?ensmdvalveplatcandsmdﬁrstchamber:
said gasket means having at least one rib extending radially outward from the center of
said gasket means for kmiting the magnitude of an apening motion of said valve
member.

15 2 T’hereﬁmemntoompressorofdmmlfurthexcompmngatleamone
) housmg conmctmg said gasket means, and 2 pm_}ecuon’mmdmg from said housmgmto
said first chamber, said projection disposed adjacent to said n'b of said gasket means.

20
‘3. The refrigerant compressor ofc]aimlorz'ﬁzrtta'oawn'singﬁﬁrd and fourth
25 | chambematlcastpmuauysepmmdbyasewndvalvepht@asewndg&etdlsposed
bctwecnsaxdseoondvalveplateandsaxdthn'dchambcr,avdasecondhousmg
contacting said second gasket.

4. A refrigerant comprmor oompnsmg-
at least one housing;. )

_—
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with the third embodiment of the present invention. Fi'gure 9 is a sectonal
.vr ew taken along the line 9-9 of Figure 8. Figure 10 is a sectional view of

senbly in accordance with the fourth enbodi nent of the
pre ﬂnm Wmm‘mmn. gure 11 is a sectional view taken along the line 11-11
of Fi*gufe 40." Figur'e 2 illustrates _ap | negral - arrangenent of a swash

pl ate type conpressor having five cylinder bores in each of a front and a
rear cylinder block and enploying the val ve assenbly of the present

i nvention. The conprgs{ef 2fse&ld Hﬁ&ﬂh@ﬁ'saﬂ/ﬁfsﬂﬁﬁ& sbédkdhantbeds @
front cylinder block la and a rear cyI i nder- bl ock 1b,
scparated at least partially by a valve plate and said second chamber being formed
integrally within said housmg; _
_ a third chamber formed mtegmlly within said honsmg and scparaxed by
5 . a.wall wrthm said housmg from said fixst chamber;
| hnhngmeansforhnhngsa:dﬁrstchambcrtowdseoondchamber said
hnhngmcansmcludmgacondnnhavmgancndo;)enmg '
~ anclasucvalvemembcrforsclecﬂvelyopcmngandclosmgsatdend
opening of said conduit, said vaive member having a predetermined spring constant such
10 that said end opening of said conduit yemains dlosed until a-pressure in szid second
chambcrreachmapredew:mmedvahle and | :
gasket means disposed between saxd valve plate and said houmng, said
gasket means further comprising an outermost, an mtetmedme and an inpermost :
anpular portion for applymg hermetlcsealstobmmdarypomons of saxdﬁrstchambea' :
15 and said third chamber, sa;dgaskntmcansﬁxrtheroompnsmgri’omwnsmmmmcted
berween said outermost and said intermediate ‘ammular portion, and between said

(h)‘

mtemedmieandsmdmermostanmlarpomons,smdnbmcammdudmgu‘bsmdiaﬁy_
exbeudmganda:ranged in alignmentt with satdelasucvalve mmbu;&dﬁMmdndmg
2 portion bent outwardly with respect to said valve piatc saldbcntporuonhnnungthe
20 magnitude of opening of said elastic valve member.
5. Eeremgerantcompresorofdaimt;whereinsaidﬁmtchamber
~ includes 2 projection extending therein, said projection having an end surface for
suppomngsaxdn‘bofsaldgasketmans
: 6. 'lherefngerantoomprcssorof meafc]aansZtoB 5, wherein
25 said projection bends said rib toward said valve member .
7. Thcrefngerantoampmsorof ooe of clains 2 to013, 5 to 6, wheréin
a:.dexdsuﬁoeofsmdmmed:m:sulrved |
-8 mfeﬁ!gemmmprmrofmeofdmmZm3 5 to 6, wherein
sa:demisv.trﬁ!oeofmldmmed:lm:lsslanted ' '

30 : : 9, A swash plate type compressor compnsmg _
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conbi Mr in an axial ali gnment, and thereby formng a

- eonbi ne m“mﬂ\ﬂﬂ“} Each of front and rear cylinder block 1la and Ib is
f ormed mm‘“m ext endi ng gyl i nder bores 2 which are arranged
around ascentrial *axi’s of the conbi ndd cylinder block at an equal
circunferential ‘di stance between the nei ghboring two cylinder bores 2. The

five cylinder bores adif off finddrtbcks Habing ebrr F&p@ﬁx&lu% aytider doresl dryaniged in
oc

alignnment with those of thé rear - cylinder b The front end of the
conbi ned caxidl méfgnmehck is closed by front housing 4a, VI a a val ve assenbly

housig 4b, i a val vé BREIpeE RS LAY HAFin Sl BoRSP] Y 0T
formed with substanti dvwe mﬂ%mb@wwwdqn said cylinder blocks;
5 ' aswashplaxesecuredtosmddnvesbaftandoperanveiywnnectedtosaxd
plurality of said plstons;
ﬁontandrearhousmgsauachedmrﬁpemvcendsofsudcyhnderblodcs,
each of said front and rear housings having therein a central oﬂrctammgchamber an
. ihtermediate high pressure refrigerant chamber surrounding said central ofl retaining
10 chamber, and an outermost low pressure reﬁlgmm chamber smroundmg said high
pressure refrigerant chamber said dmmbas scpa:ated by walls pronded in each of said
front and rear housings;
atleast one valve assembly (hspased between at least one of said housings '~
andsaidcylmdq;'blocks, said valve axcmblycompnsmgavalvepla!ehavmgaphnalny
15 of suction ports connecting said low pressure refrigerant chambers with said cylinder
bores; and a plarality of discharge ports connecting said high pressure refrigerant
chamber with said cylinder bores; |
suction reed valve membets poauoned between at least one of saxd
cyimdcrbiooksandanumerﬁceofsa;d valvcplates,smdsucuonreedvalvemembers
20 : opcmnganddosmgsmdplmalnyofsazdmauonboresofsmdvalveplate,

: d:schaxgereedvalvcmmbersdmposedadjaocmmanmmfawofmd
valve plate, said discharge reedvalvememberhavmgaphmhty ofreeds opcnmga‘nd
dosing said plurality ofdaschargcpons'

' mtegralg;asketmmdisposedbetweensaxdatlastoncvalveylmand

25 | sa:dhoumg,andcompnsmganmuermosganmtemedmteandanmneunostanmﬂar
| portion for applying hermetic seals to boundary pomons of smdlawymsurereﬁ‘:guant
chambemandsazdhlghpressmeremgemntchmbas, aﬂcastoneouterribconnected
'bemmsmdmwmostandmdmmmedmwamnlarpmuon,andaleastoncmcr

rib connected between said intermediate andsa:dmnermostannulaxpomms,saldax

30 | Ieastmemncrxibeﬂm&ngm&aﬂymthmpeatoamofsmdgasketmand
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di+ s_chars_g_e_cha,m;erS——%—vcentral oil reservig chanbers 7. Front and rear
‘Housi ngs 4a and \ﬁbélilg al so forned with outernpbst section charnber 6

exte mummrlm stantially surround di scharge chanbers .5. Suction
cha nnected with —o4l-reserving chanber 7 through

passag’EWfs whi &h are not lustrated in Figure 2. Di scharge chanber 5 are
provided with refri gerant di scharge outlets (not shown) for discharging

conpressed hj Wﬂ% o8 A tesgfd)%ﬁf'ﬂnyaaf B8HG8 $Ad @i lealtOgHd inneP kb - -

system Front rear at ve assenbl | have equival ent structures, and

each of two mmg%mﬂondmmmuw&wmwmwmmm mﬂued
to the end of the fropt and r res trvel of conbrned
cyclinder bl GRAEPIGHIG OF GPLAINZ, g Q%@ Tecd vat rantbe
said at least one of said hmmngs mcludmg a projection radially extendmg
5 from inper surface of the radial end of smd high pressure rcfngcrant chamber said
projection including an end surface supporting said bent portion of said ib.
10. 'ﬂ:esadlp]abetvpeunmessorofdmeuimexnsa:dmdsnfaoe
of saxd projection biases the bent pomonof said 1ib toward said valve member.
11. ﬂes\&lplanetypeanmesorofc]mem'lﬂuermnsaldeﬂsmfaoe

10 of said projection is curved.
12, Thesraﬂlp]anetypeommmofdam9or10uhe:emsauiemisnﬁoe

of said projections is slanted.
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formed wwth a central bore which i s connectable with oil reserving chanber
-{.: . The -5-"central bore is al so conectable wit chambérs 6 and cyl i nder
bores 2 at the suction stage of the cxllnder bores 2 and at di scharge hol e
3a for communication of cylinder bores*2 and di-scharge chanber 5 at the -

di scharge stage of respecive cylinder bores. 2. The inner side of each

suction hole 3b of valve p'aHﬁAfwkﬁ)ihﬁéﬁia&%e%&s&@ﬁﬁﬁﬂhﬁ suction
OF A REFRIGERANT COMPRESSOR -

ABSTRACT OF THE DISCLOSURE .
A refrigerant compressor incudes a compressor housing divided at east pamany
s by a valve plate into a first chamber comprising 2 compression chamber, and 2 second
chamber comprising a discharge chamber. A flid conduit links the compression
chamber with the discharge chamber. An elastic valve member opens and closes the
end of the conduit The valve member has & predetermined spring constant such that
the end openin of the conduit remains blocked until the pressure in the conpression
10 chanmwrnmummsa;uedeunnnnedvahux.Anlnugﬁﬂgnﬂ«nxspoannmcdlxﬁweanﬂhe
| valve plate and the front and rear housings and comprises an cutermost, an intermediate |
and an innermost aonular portion chamber, Outer ribs are connected between the
outermost and the intermediate anoular portion, and inner ribs are comnected between
the intermediate and the fonermost annular portions. The inner ribs are aligned with
15 the discharge valve and have 2 portion bent outwardly with respect to the valve plate
' for limiting the magnitude of the opening of the valve member. The front and rear
 housings include radial projections extending from an inmer surface thereof The
projections inclnde an end surface which supports the bent portion of the respective ribs.
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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
val ve 21. Between the outer face of valve plate 3 and front or rear housing
4a or 4b, gasket 100 is provided. ket 100 functions as a retainig neans
for discharge reed valve 21. Front d rear housing 4a and 4b are.each
conbined with a val ve assenbly 10 and t he .conbi ned cylinder bl ock, -all of
which are tightly fastened by nmeans of bolt 8 which.is inserted fromthe
side of front housing, 4a, tomard t he side of rear housing 4b throug the

conbi ned cyl i nder bl ock aJ |y passing through bot h cyllnder bl ock | a
and | b, rear housing 4b, C;f ,

C Prior A H;)
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rear valve assenbly 10, drive shaft 16 is rotatably supported by suitable
Bearing neans, and is provded with swash plate 17 secured thereto. ‘Swash
plate 17 is operatlvely connect ed mntg via ball beatings 19 and shoes.18,
doubl e acting multi pistons 20 whi ch? 7e slidably fitted in cylinder bores
2 of the conbined cylinder -block. Reference nuneral 9 indicates a ring
-seal which fornms an air-tight seal between ted parts, and reference
nuneral 11 is a conventiormal oil segl The ructure of gasket 100 of valve
assenbly 10 will be herelﬁbeIOthe th reference to Figures 2, 3,

and 4. Gasket 100 is prefe abI hin stgel plate having a
generally circular %gaE? \9 //a_ net er VS sgbstantially equa
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to valye plate 3 and front and rear housing 4a and 4b. In produci ng gasket
100, the thin steel plate is coated, on both sides, with a resilient film
such as a rubber from Gasket 100 is forped with central circular aperture
111 in axial alignment with the oil re%é?ving-chanbers 7 of front and rear
housi ngs 4a and 4b surrounding the central aperture 111 of gasket -100,. are
substanti‘ally fan-shaped apertures 109 and 109a, which are arranged in a
coaxial relationship with the discharge chanbres 5 of front and rear
housi ngs 4a and 4b. Gasket 100 is further '‘provided with an internediate
annul ar portion 103 contacing separation wal 41 of front and rear housings

4a and'4b.
100
/1!3 -
s
106
107
107a
o 111
04
104 el
. 103
/0% . ez
—
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-6- Separation wall 41 separates suction ehanber 6 from di scharge -chanber
5. The gasket 100 is-al so providedggigth innernost annular portion 104 .
conacting separation walls 42 of front and rear housings 4a and 4b, which
wal | s separate di scharge chanbers 5 frogmoil 4 eserving chanbers 7. An

out ernost annul ar portion [05 of {gasket logfaé.provided so as to be mated
with outernost walls 43 of ont fand{#€ar, hoysings 4a and 4b. These three

annul ar portions 103, 104 and 1053 form hernetic seals to the respective
boundary -
5 — 5;3
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portions of discharge chanbers 5, suction chanbers 6, and oil reserving
Chanbers 7. |nnernost annul ar portiogs404 of gasket 100 also functions to
retain outlet reed valve 21 in position. The above nentioned three annul ar
portions 103, 104 and 105 arg_Lnterconn ted wth one another by neans of a
plurality of radial ribs 10§ and 1¢7, So that/ an integral gasket 100 is
constituted. Radial ribs lg?—are rr d, s to be in alignment with
the five valve ends of discharge reed valve 21. Each of radial ribs 107
extendi ng between the innernost annul ar portion 104 and internedi ate
annul ar portion 103 of gasket O'is_OUtnggly bent so as to radially
sl ope up fromthe side of annular - :
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portion. 104 toward the side of annul%&7portion 103 when viewed fromthe -
outer face side of gasket 100. The outwardly bent ribs 107 have curved
portions 107a, so as to pernj priede mn magni t ude of openi ng notion
of each val ve end of discharge reei vqizg 21\Curved portion 107a incl udes
a curved portion surface 107b facing t i'an surface of discharge chanber

5. The curved portion surface 10% f curyed portion 107a of radial rib 107
is designed to have a predeterm-hed] cu ture which is depressed toward

di scharge reed val ve 21 inf@ . e 142 it gasket 100 is
provi ded for passing bolt 8 thr U ps 113 are provided for
achi eving a correct positioT;ufcﬁ ask nz,loo w.th respect to val ve
plate 3 and front housing 4 I 41
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Figuree. 4 and 5 illustrate a first embodi nent of the present invention,
Di scharge val ve nechani sm i ncl udes pﬂﬂﬁﬂnion portion 44 extending from
radial end suface 44b thereof and forned as .a r:ctangular paral | el pi ped

or cylinder shape. Projecton [ 441 ncude al end surface 44a
formed as a curved surface r a sljant ur f gc nd.si de surface 44c
fornmed at both sides thereof{f The w dt et ween both si-de surfaces 44c of

projection 44 is designed to bq/LaLger gagg the wi dth of curved
Z
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-7- portlof T b 107. Axial and surface 44a of projection
portion 44 bport and perfectly fit curved surface 107h of

radial rib{107. Fu&ig% Yi i end surface 444 of REPDACEMENT ET®n ﬁﬁ%ﬁy
he -ldesi ged it ¢ d%[g' vhddlportion srface 107prDiscriptiom! pageld .JLOG pagedr.
di scharge nedd valve 21 soithat an additional jcgrgaimie of paued d*ﬁpﬁfjﬂdrﬁ

surface is suppl i ed. Fi gures 6 and 7 illustratieyx s%gg(g) ﬁ@g My of«dﬁ]ﬂ%
present i nw val ve mechansi m iingilidas,.pr o} qu}ft Qp;p»@n,_,,ﬂfS
ext endi ng from radi al upper end 42a thereof afd- forrre& rect anful ar
par al I_epl ped or cylinder shape Proj ection DATE OF RECEIPT 30}9% ......

VALVED DISCHARGE MECHANISM
OF A GERANT. CO R

‘The present invention relates to a refrigerant compressor aud, more
patticularly, to a valved discharge mechanism of a refrigerant compressor used in an
automotive air conditioning system.

The valved discharged mechanism of a refrigerant compressox is well
kunown in the prior act. For exarnple, U.S. Patent Ne. 4,226,972 discloses 2 structare and
operational mechanism of a valved discharge mechanism in g refrigerant compressor,
As disclosed therein, and referring to Figwies 1 and 2 herem, a refrigerant compressor
includes a cylinder block 1 comprised of a front cylinder block 1a and 2 rear cylinder
block 1b. Purther, the refrigerated compressor of Figaxes 1 and 2 includes front and
rear bousings 4a and 4b. Also provided are valve plates 3 located adjacent to each of
the front cylinder block 1a and the rear cylinder block 1b. Valve plates 3 have a -
discharge hole 3a therethrough for selectively commmnicating the compression chamber
with the discharge chamber. A discharge valve assembly indndes discharge resd valve
21 and gasket 100 which are secured between valve plates 3 and housings 4a and 4b.
Discharge reed valve 21, which is made of elastic material, regulates the flow of the
tefrigerant gas and makes sealing contact with one end of discharge hole 3a.

Gasket 100 includes radial ribs 107 arranged so as to be in alignment with
discharge reed valve 21. Radial ribs 107 limit the bending movemeat of discharge reed
valve 21 in the direction away from discharge hole 3a. Discharge reed valve 21 bends
to black and open discharge hole 3a, and has a predetermined value of elastic modutns




portion ASEWaARIeS
surfce or{feciasy

t her eof .

desi gned §

Axi al end

curved poktrEr—sulace T7b lof radi al rip 107 without an air gap so that
radi al end_surface_45b of groj ection poftion 45 is radially situated above
the position to which the upper end of discharge reed vale 21 opens and

cones int
Furt her,
depress ¢

ipgend surface 45a which is fornmed as a curved
rafaper i s upfacd and side surface 45¢ fornmed at both sides
niboth side surfacs 45c of projection 45 is

| b3 0 AUGH96

siur.f ace 45a of

prioj ection portion 45 is designed to support

0 contact with curved portion surface 107b of radial rib 107.

axi, al endﬂ%;;facg 4 %g]%ftroo lggé{h%no&girntglo%n'élg n&%oﬁ%adu% néad to

pressure in the compression chamber 2 reaches a predetermined valuc.

' In this arrangement, when the refrigerant compressor operates at high
rotational speeds and/or under 2 high load, discharge re~d valve 21 opens at a tupid
rate until it comes in contact with curved portion 1072 of radiai rib 107. Curved portion
1072 of radial rib 107 gradually deteriorates under the coptimed stress of this collision
load. Eventually, the collisions cause radial rib 107 to be partially or fully broken or
cracked. In the prigr art, in order to prevent such breaking ur cracking, the rigidity
and/or thickness of the steel plate forming gasket 100 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 shortened. The durability of the
compressor is thus decreased. Also, gasket 100 cannot be formed from nonferrons
metals, such as aluminnm or a thin steel plate which are produced at 2 Iow price,
becanse gasket 100 is required to have a high rigidity.

It is an object of the present invention to provide a refrigerant compressor
for use in an automotive air conditioning system having & valved discharge mechanism
and retainer which can effectively prevent breaking and cracking of components without
increasing the rigidity of the materials used iv forming the gasket. _

It is a further object of the pmcnt'invendon to provide a refrigerant
compressor having 2 valved discharge mechanism wherein the gasket can be formed
from nonferrous metals, such as aluminum or a thin steel plate which are produced at
a low price. -

| According to the present fvention, a refrigerant compressor includes a
compressor housing divided at least partially by a valve plate into a first chamber
comprising a compression chamber, 2nd a second chamber oompnsmg 2 discharge

chamber. A lioking means links the compression chamber to the discharge chiamber.

The linking means includes a condnit commtmidﬁngthe compression chamber with the
discharge chamber and having an end opening. An elastic-valvemcm'ber opens and

closes the end opcniizg of the conduit. The valve member has a predeterminsd spring .

niwi dth of curved portion 107a of radial rib 107.



towar d di schgrger=rseg ‘
portion surf d&esdH 1 IDERE
illustrate a thl rd enbod' meni

gf the preset invention, Di scharge val ve
ortion 46 axially extending from axi al
3 di scharge chanber 5 and forned as a

mechani sm i ngl ude3 PAUR4994 o

i nner suface |40 of hou5| ng 4ii

rectangul ar p -or~cyl i nder shé&pe. Projection portio 46 icludes
axi al end surfface 46a forned a§ a curved surface or a slanted surface and
si de surface 46¢ forned at both sides thereof. The width between both side
surfaces 46¢c of projection 46 is designed to be Ilarger than the w dth of

curved por chefzdi0stRl: Shatrthdiedll opeling @f the'dndniteegials biceked G4t the pressure in
the compression chamber reaches a predetermined value. An integral gasket is adapited
{0 be arranged bewween the valve plate and the front and rear housings 44 and 4b and
comprises an outermost, an intenmedjate and an innermost annular portion for apylying
kermetic seals to boundary portions of the compression chamber and the discharge
chamber. A rib means is connected between the outermost and the intermediate
anmular portion, and between the intermediate and the innermost anmmiar porﬁéns. The
1ib means includes radially extending ribs which are arranged in alignmemt with
discharge valve means and have, respectively, a portion bent cutwardly with respect 1o
the valve piate for limiting the magnitude of the opening motion of the valve member.
The front and rear housings 4a and 4b inclnde a limiting means having a projection
radially projected from am inner surface of the radial end of the discharge chamber.
The projection includes an end surface formed at axial end thereof so as to dosely

support the rib of the gasket.
Further objects, features and aspects of the preseat invention will be

undexstood from the detailed description of the preferred embodiment of the present
invention with reference to the attached drawings.

Figure 1 is 2 sectional view of 2 dischaxge valve assembly in accordance
with the prior art.

Figure 2 is 2 longitudinal sectional view of 2 mult-cylinder swash piate
type compressor in accordance with the present invention. |

Figure 3 Is & plan view of the gasket shown in figure 2.

Figure 4 is 2 sectional view of a discharge valve assembly in accordance
with the first embodiment of the present invention, |

Figure S is a sectional view taken along the line 5-5 of Figure 4.

Figure 6 is a sectional view of a discharge valve assembly i in accordance
with the second crbodiment of the present invention.

Figure 7 is a sectional view taken along the line 7-7 of Figure 6.



Wi thout an air gap so that radial end

ion 46 is radially situated above the

d of discharge reed valve 21 opens and cones
on suface 107b of rib portion 107.

of projecton portion 46 way be designed to
107b of dial rib 107 toward discharge reed

sur face 46b
position at
i nto contact
Furt her, axi

valve 21 in QOOUIIJGle

i’igurc 8 is a sectional view of a discharge valve assembly in accordance
with the third embodiment of the present inveation.

Figure 9 is a sectional view taken along the line 9-9 of Figure 8.

Figure 10 is a sectional viewof 2 discharge valve assemably 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.

_ Figurc 2 illustrates an integral arrangement of a swash plate type
campressor having five cylinder bores in cach of a front and a rear cylinder block and
employing the valve assembly of the present invention. The compressor has a pair of
¢ylindrical cylinder blocks, ie., a front cylinder block 12 and a rear cytinder biock 1b,
combined with each other in an axial alignment, and thereby forming 2 combined
cylinder block, Each of front and rear cylinder blocks 1a and 1b is formed with five
axjelly extending cylinder bores 2 which are arranged’ around 2 central axis of the
combined cylinder block at au equal circumferential distance between the neighboring
two cylinder bores 2. The five cylinder bores 2 of the front cylinder block 1a are axially
in aligoment 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 eud
of the combined cylinder block is closed by rear housing 4b, via valve assembly 10,
Front and rear housings 42 and 4b are formed with substantially annnlarly extending
dischasge chambers S surrounding central oil reserving chambers 7. Front and rear
housings 4a and 4b are also formed with outermost suction chambers 6 extending so a3
to substantially surround discharge chambers 5. Suction chambess 6 aze interconnected
with oil reserving chamber 7 through passageways which are not fllustrated in Figure 2,
Discharge chambers 5 are provided with refrigerant discharge outlets (not shown) for
dischacging compressed high pressure refrigerant toward an outside air-couditioning
system. From and rear valve assemblies 10 have equivalent structures, and each of two
valve assemblies 10 includes & valve plate 3 which is attached 1o the end of the front
and rear end, re§pectively, of the combined cylixider block. The valve plates 3 are
formed with 2 central bore which is connectable with oil reserving chamber 7. The



so that an aggiEs Eyartme of curved portion suface 107b of radial rib
107 is suppl e iauh Y3011 d 11 illustrate a fourth enbodi nent of the
present i nvent fon ﬁscharge vgl ve mechani smincl udes projection portion 47

axi ally extendi n@ 0 AU® 19 ?%al nd 40 of housing 4 in discharge chanber 5 so
as t010|ns ration wall 41 Jto separation wall 42. Projection portion 47
i ncl udes: axi pl Aa |f orned as -§.curved surface or a slanted
surface and i de surface 47c flormed at both sides thereof. The width

bet ween bot h* [ - of projection 47 is preferably |arger than
the width of curved portion 107a of radial rib 107. Axial end surface 47a

of projecti gt bore is also connectable with chambers 6 and cylinder bores 2 at the suction
stage of the cylinder bores 2 and at discharge bole 3a for commumcanon of cylinder
bores 2 and discharge chamber 5 at the discharge stage of respective cyhnder bores 2.
The inner side of each suction hole 3b of valve plate 3 is closed by an openable suction
reed vaive (not shown).

“In addition, the outer side of each discharge hole 3a of valve ylate 3is
selectively closed and opened by discharge reed vaive 21. Betweea the outer face of
valve plate 3 and front or rear housing 4a or 4b, gasket 100 is provided. Gasket 100
functions as a retaining means for discharge reed valve 21. Front and rear housmgs 4a
and 4b are each combined with a valve assembly 10 and the combined ¢ylinder block,
all of which are tightly fastened by means of bolt 8§ which is fuscrted from the side of
front housing 4a, toward the side of rear housing 4b through the combined ¢ylinder
block. Coaxially passing through both cylinder blocks 1a and 1b, réar housing 4b, and
rear valve assembly 10, drive shaft 16 is rotatably supported by suitable bearing meauns,
and is provided with swash plate 17 secured thereto. Swash plate 17 is operatively
connected with, via ball bearings 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 2 ring seal which forms an air-tight seal between mated parts, and
reference mumeral 11 is 2 conventional ofl seal.

The structure of gasket 100 of valve assembly 10 will be hereinbelow
described with referetice to Figures 2, 3, and 4. Gasket 100 is preferably made of 2 thin
steel plate having a generally circular shape, of which the diameter is substantially equal
to valve plate 3 and front and rear housings 42 and 4b. In producing gasket 100, the
thin steel plate is coated, on both sides, with a resilient film, such as a rubber flm.
Gasket 100 is formed with central circular apesture 111 in axial alignment with the oil
reserving chambers 7 of front and rear housings 4a and 4b. Surrounding the centrel
aperture 111 of gasket 100, are substantially fan-sheped apertures 109 and 109a, which
are arranged in a coaxial relationship with the discharge chambers § of front and rear
housings 4a and 4b. Gasket 100 is further provided with an intermediate anmular
portion 103 contacting separation wall 41 of front and rear housings 4a and 4b.
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portion 4TREPEAEER f4 sppports curved portion surface 107b of radial rib
107 wi t hoit Fas= '”ﬁ"‘* pratively, axial end surface 47a of projection
portion 4j o depress curved portion surface 10b of radia
rib 107 t epd val ve 21 so that an additional cuvature of
cur'ved poft tan surface 10¢/bf of radial rib 107 is supplied. Al so, projection
portion 4y iﬁCIUdes”hoIe 47p formed to radially penetrate therethrough.

Hol e 47[ ek+ a_passage through w ch disharge gas can easily
flowto the outlet Further in this enbodi nent, a separated bl ock nenber
may be forcibly inserted betmeen separation wall 41 and separation 42 in

pl ace of p&?a.?a{d ORalP et %&maéz sudlliRrehiabifber 6'Efdnd @isairgs CBMARGT THE giskbs
i nvention i oper at i n
is also provi ed wzth mnclmost anmuiar pordon 104 contacting separation walls 42
of front and rear housings 4a and 4b, which walls separate discharge chambers S from
oil reserving chambers 7. An outermost anoular portion 105 of gasket 100 is provided
s0 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 S, suction chambers 6, and oil reserving chambers 7.
Innermost anoular portion 104 of gasket 100 also functions to retain outlet reed valve
21 in position. :
The above mentioned three anmular portions 103, 104 and 105 are
interconnected with one aar:thcr by means of a plarality of radial ribs 106 and 107, so
that an integral gasket 100 is constituted, Radial ribs 107 are arranged $0 8s to be in
alignment with the five valve ends of discharge reed valve 21. Each of radial xibs 107
extending between the innermost annular portion 104 and intermediate annular portion
103 of gasket 100 is outwardly bent so as to radially stope up from the side of ammular
portion 104 toward the side of amalar portion 103 when viewed from the outer face
side of gasket 100. The outwardly bent ribs 107 have curved portions 107a, so as to
pmmﬁtapnuk&mmhmdrmqmﬁndeofOpmﬁq;mmﬁonofamm\mheendcﬁdkdumg:
reed valve 21, Curved portion 1072 includes a curved portion surface 107b facing the
umwrsudhcerﬁfdmdmuge<banmer5 The curved portion surface 107b of curved
portion lm_'a of radial rib 107 is designed to have a predetermined curvature which is
depressed toward discharge reed valve 21 in pre-assembly. Hole 112 in gasket 100 is
provided for passing bolt 8 theretbrough. Holes 113 are provided for achieving a correct
positioning of gasket means 100 with respect to valve plate 3 and fromt housing 4a.
Figures 4 and 5 illustrate a first embodiment of the present invention.
Ihsﬂuugevahc1nedunnﬂn1ndndzspnnemmxxpoﬂnnx44exumﬂmgfnnnraduﬂemd
surface 44b thereof and formed as a rectangular parallelpiped or cylinder shape.
Frojection portion 44 includes axial end surface 44a formed 2s a curved surface or a
slanted surface and side surface 44¢ formed at both sides thereof. The width between
both side surfaces 44c of projection 44 s designed to be larger than the width of curved




: _ 1der a high, |oad, discharge reed val ve 21 opens
and coIIiREEu_-’ AT | brtion 107a of radial rib 107. Wth the

5 {nvention, curved portion | 07a of radial rib 107
can bear {t hi @oé) j?[?&n oad because the axial end surface 44a of

proj ecti ¢gnjporti lf|1 ax

107. Thi $ sippo hig. 2

ally supports curved surface 107a of radial rib
yol ds the probl els heretofore associated with
radial rib 107 bt eaki ng or cracking. As a result, the life of
t he di scharte=vat=re=meesan! sm can be prolonged and the durablity of the
conpressor Can be increased. Also, gasket 100 can be nade of nonferrous
gﬂ 2|e,s her églt-}?oe %%8! fﬁ’ ‘?7 né?&ﬁave a_hi gh ri %f?r@&/e@ﬁ&g%ﬁi’ofmlﬁw
designed to support and perfectly fit curved surface 107b of radial rib 107. Further,
axial end surface 44a of projection portion 44 may be designed to depress curved
portion surface 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 preseat invention.
Discharge valve mechanism includes projection portion 45 extending from radial upper
end 42a thereof and formed as a rectangular paralielpiped or cylinder shape. Projection
portion 45 includes axial end surface 45a which is formed as a curved surface ot 2
slanted surface and side suxface 45¢ formed at both sides thereof. The width between
both side surfaces 45¢ of projection 45 is designed 1o be larger than the width of curved
portion 107a of radial rib 107. Axial end surface 45a of projection portion 45 is
designed to support curved portion surface 107b of radial ob 107 without an air gap 0
that radial end surface 45b of projection portion 45 is radially situated abave the
position to which the upper end of discharge reed valve 21 opens and comes into
.conauxvﬁﬂ:cunmﬂ;xnﬁonsuﬂhoc10ﬂ)ofnmﬁafdb101 Further, axial end surface
45a of projection portion 45 may be designed 10 depress carved portion surface 107b
toward discharge reed valve 21 so that an addmonal curvatare of qurved portion surface
-107bcﬁtaduﬂrﬂ>107rsaqgﬂuul
Fugucs8:uui91Buﬂnuc=zﬂnnienﬂxxhnknncﬁthc;neaun!nmnnunx
Discharge valve mechanism includes projection portion 46 axially extending fram axial
inner surface 40 of housing 4 in dischiarge chamber 5 and formed as a rectangular
paraliclpiped or cylinder shape. Projection portion 46 inclades axial end surface 46a
formed as 2 curved surface or a slanted surface and side surface 46¢ formed at both
sides thereof. The width between both side surfaces 46¢ of projection 46 is designed 1o
be larger then the width of curved portion 1072 of radial rib 107. Axial end surface 462
of projection portion 46 is designed to support and fit with curved portion surface 107b
of radial rib 107 without an air gap 5o that radial end surface 46b of projection portion
46 is radially sitmated above the position at ivhieh the upper end of discharge reed valve
21opcnsamdconu5inn:conuunv&ﬂ1amwed;xmﬁonsuﬁhoe10n>ofdb1xnﬁmn101




" Al t hough {éfj {Ag(““ff*f?“"on has been described in connection with the
preferred

FroLh: -_.:,3,;_"__- fnvention is not limted thereto. For exanple,
this inventifo not resgrfcted to a swash plate refrigerant conpressor.
Thi s invetio[b%@ﬁ §96app! jcabl e to other types of referant conpressors.

It wil befeg@sily understopdfby those of ordinary skill in the art that

vari ati ong and m)dl TrTattong can be easi made and remain within the scope
and SPiri as defined Dy the appended

Further, adal end surface 46z of projection portion 46 may be designed to depress
curved portion surface 107b of radial rib 107 toward dlscharg¢ reed valve 21 § in assembly
so that an additional curvature of curved portion surface 107b of radial Hib 107 is
supplied.
Figures 10 and 11 illustrate a fourth embodiment of the prwént invention.
~ Discharge valve mechanism includes projection portion 47 axizlly 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 surface 472 formed 2s a
curved surface or a slanted surface and sicnle'_suda.ce 47¢ formed at both sides thereof.
The width between both side surfaces 46¢ of projection 47 is preferably larger than the
width of curved portion 107a of radiat b 107. Axial end surface 47a of projection
portion 47 preferably supports curved portion surface 107b of radial rib 107 without am
air gap. Alternatively, axial end surface 47a of projection portion 47 may be designed
10 depress curved portion surface 107b of radial rib 107 toward discharge reed valve 21
so that an additional curvature of curved portion surface 107b of radial xib 107 is
supplied. Also, projection portion 47 inctudes hole 47b formed to radially penetrate
therethrough. Hole 470 scuves 4y 4 passage through which discharge gas can easily fiow
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 vatve 21 opens and collides
with curved portion 107a of radial rib 107. With the compressor embodying this
invention, curved portion 1072 of radial rih 1017 cam bear this collision load bueanuse the
axial end surface 44a of projection portion 44 axially supports auved surface 1072 of
radial rib 107. This support thus avoids the prablems heretofore associated with radial
rib 107, suc¢h as lneuking or cracking. As a result, the life of the discharge valve
mechanism can be prolonged and the durability of the compressor can be increased.
Also, gasket 100 can be made of nonferrous metals, such as aluminmem or & thin steel
plate which are produced at low price, hecause gagkot 100 need not have a high rigidity.
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| east parti alfy
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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 1o other types of refrigerant compressors. It will be easily undetstood by

those of ordinary skill in the artlhatvananonsandmodzﬁcauonsmbemsﬂymadc

and remain within the scope and spixit of this invention as defined by the appended



—-_--—_m._... e .

[P

a val ve nenber %g@ﬁwﬁjm*g 5
sai-d port, said :arve—m? PR

Vijng a predeterm ned spry ant such
that the said gor og$ed until a pressure in s i H jﬂfz
reaches a predeterrﬁméjﬁé gasket neans di sposed b m@ ” ﬂ
pl ate and saidfilest _chanber, $af{d gasket means having at |east on rib

ext endi ng radi IIy outvvard from{he cenﬁﬁr of said gasket neans for
limting the négrstude—af—a p—opehi ng nbtron of said valve nmenber. 2. The

refri gerarﬁlﬁmr essor of claim1l further corrprl sing at | east one

gort for selctively of

1. A refrigerant comprcmor comprising:

a first chamber and a second chambcr, said first and second chambers
bcmg separated at least partially by 2 valve plate; '

a port commupicating said first chamber with said second chamber;

a valve member adjacent to said port for selectively opening and closing
said port, said valve member having a predetermined spring constant such that the said
port remains closed uptil a pressure in said sccond chamber reaches a predetermined
value; . _ |

gasket means disposed between said valve plate and said first chamber.
said gasket means having at least one rib Eitcnding radially outward frdm the center of
said gasket means for limiting the magnitude of an opening motion of said valve
member. _. _ ' |

2 The refrigerant compressor of daim 1 forther comprising a1 least one
housmg contactmg said gasket means, and a pro;ecuon extcndmgfrom said housmg into
sid first chamber, said projection disposed adjacent to said rib of said gasket means,

3. The refrigerant compressor ofc]a:imlorZﬁnﬁleromm'isingtlﬂrd and fourth

chambers-at least partially separated by a second valve plate;.é second gasket dlsposed
bcwvecnsmdseoondvalveplatcandsaldthn'dchambcr andaseoondhousmg
contacting said second gasket.

4. A refrigerant compressar comaprising:
at least one housing;



housi ng comt-aeti-fg-sai-g-o nget nmeans, and a projection exen from said
“housi ng i n{ BBk Ekﬁibbﬁ& EE sai d projection di sposed - l’ mm& ﬁt
rib of sai ¢ Gasker=-HEans 5. The refrigerant conpressor o ” ,I

further co apd} fourth chanbers at |east partially sepa{‘ratsed*
aﬁ%@@

by~ a secon second gasket di sposed between said second val ve
gasket. 4. A refigerant Eonpressor cgnprising; at | east one housing:

P

plate andfs ef, and a second housi g conctacting said second

2 first chamber and a second chamber, said first and scoond chambers
St:paxaxed at least partially by a valve plate and said second chamber being formed
mu*nﬂh\wﬂunsmdlxmmng

2 third chamber formed integrally within said housing and separxdted by
awanvnﬂnnsmmlmmmmgfnxnsaulﬁnnchmﬂuu.

linking means for linking said first chamber to said second chamber, said
licking means including a conduit having an end opening;

an elastic valve member for selectively opening and closing said end
apeaing of said conduit, said valve member having a predetermined spring constaut such
that said end opening of s2id conduit remains cosed vatil 2 pressure in said second
chamber reaches a predetermined value; and :

gasket means disposed between saxd valve plate and said housing, said
gacht means further comprising an outermost, an mtetmcdlatc and an funermost
anmular portion for applymg hermeuc seals 10 boundary portions of said ﬁrst chamber -
and said third chamber, said gaslcct mcans Farther comprising rib means mmcouuocted
between said ouknnustand.ﬁmdlnunnmduncamnnh:;xnnon,andtwﬁggygﬂud
intermediate and said innermost ananlar portions, said rib means mdudmg tibs radxally
exunnhngandzunugﬁd1nahgnnunmvnﬂ1ﬁndekmusvakelncnﬁxX'sndrﬁnimﬁhuhng
2 portion bent ontwardly with respect to said valve platc, said bent portion hmltmg the
magnitude of opening of said elastic valve member.

5. The refrigerant compressor of daim 4 wherein said first chamber
includes 2 projection extending thexein, said projection having an end surface for
supporting said tib of said gasket means,

6. 'I‘hereﬁzgerantcomprcssorof meofdmnsZto?» 5, vherein
ﬁmdpngeanm1bendssudrﬁ)uwwudsaulvNchmmnber

7. The refrigerant compressor of one of claims 2 to 3, S to 6, wheréin
sﬁdemlsrﬁmeafsndnnnaikniscnnmd

. 8. ThereﬁxgexmxtcomprmrofomofdamZtoa S to 6, wherein
sndeyisxﬁweofsndnnﬂaxﬂnzsskmuﬂ

9. A swash plate type compressor comprising:
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separated at tat

a vavle plate and said segﬁmmm I "
bet ng forne W ghign said houssing; a third ch !“J
%@% kg and separated by a wall withih sai I

kNt
integral ly wit _H}S

fromsaid fifst nher . Linkifdg neans for linking said first chamber to
said second _hanT:)er sard i
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a pair of cylinder blocks baving corresponding cylinder bores arravged in
axial alignment;

a plurality of pistons slidably fitted in said cylinder bo'zgs;;

a drive shaft rotatably supported in said cylinder blocks;

a swash plate secured to said drive shaft and opcranveiy 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 2 central oil retaining chaml_)er,
intermediate high pressure refrigerant chamber swrrounding said central ofl retaining
chamber, and an outermost low pressure refngmnt chamber summndmg said high

""u

pressure refrigerant chamber, said chambers scparated by walls provided in each of said
front and srear housmg, '

atleast one valve assembly disposed between at least one of said housings -
and said cylinder blocks, seid valve asserably comprisiug a valve plate having a plurality
of suction ports &mecﬁng said low pressure 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 posmoned between at least one of gaid
¢ylinder blocks and an inmer face of said vaive plates, said suction reed valve membets
opening and closing said plurality of said suction bores of said velve plate;

discharge reed valve members disposed adjacent to an outer face of said
valve plate, said discharge reed valve member havmg a plurality of reeds openmg and
closing said plurality of discharge pons; ,

mtegral gasket means disposed between said at least one valve plaze and
said housmg, and comprising an outermost, an intermediate and an innermost anmler
portion for applying hermetic seals to boundary portions of said low pressare reﬁigerant
chambers and said high pressure refrigerant chambcrs, at least ene onter rib contwctcd
between said cutermost and said intermediate anmular poruon, and at feast oxe fmmer
rib oonnectedbetwacu said intermediate andsaxdmnermostanmﬂaxpomons saidat
least one imer rib extcndmgradxallywkh respect {0 a center of said gasket means and



menber  f]of ¥¥ety~~apeni ng and cl osing said end open| ”’w
condui t, |sqgi wbe*r having a predetermni ned spin consta ”"I
sai-d end lo(de é@ﬁ&’l cgnduit remains closed until a pressure in Said
second charfher_reaches aiprfedeterm ned val ue; and gasKet neans di posed

bet ween dai d valveé plrate”and said housing said gasket nmeans further

Conpri si ng—ap—eytermpst—an i ntermedi ate and an i nnernost annul ar portion
for applying hernetic seals to boundaryjgartions of said first chanber and

said third chanber, sai d gasket means further conprising rib means
I nt erconnect ed _

| i nki ng n@mpgﬁggﬁgﬁ?ondui t having an end opening; an M’c vaI ve

arranged in alignment with one of said plurj«ﬂiiy bf' reeds, said at least one inner rib - .
including a portion bent outwardly with respect to said valve plate for limiting the
magnitde of opening of said discharge reed valve member; and

said at least one of said housings mcludmg a projection rad:a.lly extendmg
from ioner surface of the radial end of sa.ld high pressure refrigerant chamber, said
projection including an end surface suppomng said bent portion of said tib.

J0.  The sash plate type comressor of claim 9 vherein said end surface
of said projection biases the bent portion of said rib toward said valve member.

11, ﬂesed1phtewvemmrlssorofdaim9w10ﬁmeinsaidgﬂsnfme
of said projection is curved.
_ 12. 'mes@p]atetypeommmofdam9or10wmremsaldendamfaoe
of said projccfioﬁs is slanted.



5 The refrigerant compressor of claim4
L_chanber i ncl udes 2 projection extendlng t hen, said
=fravi g an end suface for su ting said rib of said gask-et

1 OTT por
nmeans. 6. The refrigerant corrpressor%t?‘f one of claims 2 to 3, 5, wherein

VALVED DISCHARGE MECHANISM
OF A REFRIG (00 o

ABSTRACT OF THE DISCLOSURE

- Arefrigerant compressor includes 2 compressor housing divided at least pastially
by  valve platé into a first chamber comprising 2 compression chamber, and 2 second
-chamber comprising a discharge chamber. A flid condnit links the compxmsidn
chamber with the discharge chamber. An elastic valve member opcns and closes the
end 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 conpression
chamber reaches a predetermined value. Axn integral gasket is positioned between the
valve plate and the front and rear housings and comprises an cuternost, an intermediate
and an innermost anmular portion chamber, Outer ribs are connected between the
outermost and the intermediate annular portion, and inner ribs are connected between
the intermediate and the fonermost annular portions. The imner ribs are aligned with
the discharge valve and have 2 portion bent outwardly with respect o the valve plate
for imiting the magnitude of the opening of the valve member. The front and rear
bousings include radial projections extending from an inner surface thereof. The
projections inclnde an end swrface which supports the bent portion of the respective ribs.

Figure 2
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sai-d pl' Q o g Aiid rib toward said val ve nenber. The refrigerant
conpr eqs Gt fra ot didins 2 to 3, 5 to 6, wherein said end surface of
oj le

C

sard prjoj c§ guﬁég urjvgd. 8. The refrigerant conpressor of one of
clainms | 2 5 wherein said end surface of said projection is
sl ant eqd. A-swash.gl 4t e type conpressor conprising:
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R eiggg ks having correponding cylinder bores arranged

i n axi al k);m;wduw'?_wﬂmlity of pistons slidably fitted in said cylinder
bores;: a ifve gﬂgﬁé rotéﬁanly supported in said cylinder blocks; a swash
plate secirdd BMAUEAIR i ye!shaft and operatively connected to said
plurality}off_said pistons ront and rear housings attached to respective
ends of said cyrrnder“bkotké, each of said front and rear housi ngs having
therein a

entral oil_retaining chanber, an
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i nternedi a
retaining

Rard A ?bﬂ_&%ﬁéa&és;?

val ve asse

cyl i nder

b
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Je,

Mﬁﬁi@.ﬁ%gﬁi

lock§™sard varve a

pfri gerant chanber surrounding said central oi
ernost | ow pressure refrigerant chanber

e refrigerant chanber said chanbers separated
said front and rear housings; -at | east one

ky.di sposed befween at | east one of said housings and sad

ssenbly conprising a valve plate having a

plurality d&f—stetton-port.s._connectin@/Jaid | ow pessure refrigerant chanbers
with said cylinder bores and a plurality of discharge ports connecting

said high pressure refrigerant chanber with said cylinder bores;
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bl ocks an{d B¥
menber s opehi
val ve plate
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4@4' RHBRT posi tioned between at |east one of said cylinder
") s ENEL . . .
+-aner—-+aee~of] said val ve plates, said suction reed val ve

M@g sijng said plurality of said suction bores of said
a re

(W~

ed val ve nmenbers di sposed adjacent to an outer

ul-at.o

face of spig=yalye-—ptatedd said discharge reed Val ve nenber having a
reed opening and closing said plurality of discharge ports;
i nt egral gasker—Reanrs-drsposed bett¥een said at | east one valve plate and
and conprising an outernost, a[ i nternedi ate and an i nnnost

pl uralityjf of

sai d housi ng,

| ow pressure refrigerant FF
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annul ar portion for applyipg'herTeti(z;?eal
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re refrigerant chanbers, at |east one rib
jost and said i nternedi ate annul ar portion,
onnect ed between said internediate and said

_ e
chanbers a ggggf Tt e

% Slf ey van UG 3L
connected He B S
and at | ea

I nnernost gort i [ ast one inner rib extending radialy wth
respect tofalcenter of said dasket neans and -13- arranged in alignnent
with one off said plurality off reeds, said at |east one inner rib
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i ncl udi fiEsg: ‘
i nti ng ifBeknRstt td B
sai d at fl gast one of sa1d housi ngs including a projection radially

ext endi rfg 3
refrigertant chanber, saijdiprojection including an end surfacc supporting
sai d berft ®portron of-sardjrib. 10. 6¥fe swash plate type conpressor of
claim9 |wherein said end guface of said projection biases the bent portion

of said rib toward said val ve ef. i~ T wash plate type conpressor
of claim9 or 10 wherein said_end sFrf ce of id projection is curved.
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12. ThéREPRADE . P& - conpressor of claim9 or 10 wherein said end
“J“MSF H: i s sl ant ed. ' .
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