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VALVED DISCHARGE MECHANISM
OFA] G 0 R

The present invention relates to a reftigerant compressor and, more
particnlarly, to a valved discharge mechanism of a refrigerant compressor uscd in an
automotive air conditioning system.

. The valved discharged mechanism of a refrigerant compressor fs well
known in the prior axt. For example, U.S. Patent No. 4,226,572 discloses a 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
rear housings 42 and 4b. Also provided are valve plates 3 located adjaceat to 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.

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

o reﬁxgerantgasandmakxsealmgconmctwnhoneendofdmhargehole3a.

Gasket 100 includes radial ribs lo‘lan'angedsoastobcmahgnmentmth
dzsc.bargc reed valve 21. Radial dbs lmmuthebendmgmovementofdtschargeteed
valve 21 in the direction away from dxsch_arge hole 3a, Discharge reed valve 21 bends

~ to block and open discharge hole 3a, and has a predetermited value of elastic modulns
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which dllows d;scharge 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 operates at high
rotational speeds and/or under 2 high load, discharge rerd valve 21 opens at a 1upid

. 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
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 (s decreased. Also, gasket 100 cannot be formed from monferrous

metals, such as aluminum 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 an automotive air conditioning system having a valved discharge mechanism

and retainer which can effectively prevent breaking and cracking of components without

increasing the rigidity of the materials used in forming the gasket.

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
a low price. | L

}/Acoordmg to the present invention, 2 refngerant cotptessor mdudes a
oompremhousmgdmdedatleaapamaﬂybyavalveplatemtoaﬁrstchambcr

 comprising a compression Chamber, and 2 second chamber comprising a discharge

chamber. Ahnlqngmeanshnksthcoomprewonchambcnothe discharge charober.
The linking means includes a condnit wmmmncatzngtbe conxprmon chamber with the
discharge chamber and having an end opening. AnelastxcvalV&m&g:berOpensand
closes the end opening of the conduit. The valve member has 3 prede: Spnng_\
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constant such that theendopcmngofthe oondmtremamsblockedunnlthepmmem
the compression chamber reaches a predetezmmedvalue. An integra gasket is adapted
to be arranged between the valve plate and the front and rear housings 44 and 4b and
comprises an outermost, an intermedjate and an innermost annular portion for applying
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 wnhwspect 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
support the 1ib of the gasket.

Further objects, fea.mres and aspecrs of the present invention will be
understood from the detailed description of the preferred embodiment of the present
invention with refetence fo the attached drawmgs. L

Figure 1 is a sectional view of a discharge valve assembly in accordance
with the prior art :

Figure 2 is alon,gxtndmalsecnonalwewofamtﬂn-cyhnderswashplate
type compressor in accordance with the present invention.
- Figure 3 is a plan view of the gasket shown in figure 2. _

Figure 4 is a sectional view of a discharge valve assemibly in accordance

with the first embodiment of the present invention.

FignreS;sasectxonalwewtakenalongtheImeS-SofFlgure4

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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Figure 8 is a sectional view of a discharge valve assembly in accordance

.with the third embodiment of the present invention

F‘gure9isascctzonalvzewtakenalongthchnc9-9ofl'~‘igure8. _
Figure IOzsasecaonalv;ewofadxscharge valveassembtymaccordance

' with the fourth embodiment of the present invention.

Figure 11 is a sectional view taken alang the line 11-11 of Figure 10,

Figurczmusuat%aninnegralmangemcnt'ofz}mhplatetype
compressor having five cylinder bores in each of 2 front and a rear cylinder block and
employing the valve assembly of the present invention. The compressor hes a pair af

. cylindrical cylinder blocks, i.e., 2 front cylinder block 12 and a rear cylinder block Ib, |

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
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

oytinder block is closed by front housing 4a, via 2 valve asseably 10, and the rear cad
of the combined cylinder block is closed by rear housing 4b, via valve assembly 10.
Front and rear housmgs 4 and 4b are formed with substantially annularly extending
disahzrgechatnbisnrwudingoentaloﬁrmviugchambé:s?. Front and rear
housings 42 and 4b are also formed with outermost suction chambers 6 extending so as
to substantially surround discharge chambers S. Suction chambess 6 are interconnectsd
with oil reserving chamber 7 through passageways which are not lustrated in Figure 2,
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
formed with a central bore which is connectable with oil reserving chamber 7. The

Sheet Has Been Replaced

i

[

Il



10

30

central bore is also connectable with chambers 6 aud cylinder bores 2 at the suction
stage of the cylinder bores 2 and at discharge hole 32 for communmuon of cylinder
borcszanddxschaxgechambaSatthedxschargcmgeofrWe cyhnderboresz

The inner side of each suction hole 3b of valve plaie 3 is closed by an openable suction
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
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 inscrted frow the side of
front housing 4a, toward the side of rear housing 4b through the combined cylinder

.~ block. Coaxially passing through both cytinder blocks 1a and 1b, réar housing 4b, and

rear valve assembly 10, drive shaft 16 is rotatably supported by suitable bearing means,
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 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 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.

_Ga.sket 100 is formed with central circular aperture 111 in axia} alignment with the ail

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, witich
are arzanged in a coaxiat relaﬁons_bipwiththe discharge’chambersSof&omandmar
housings 42 and 4b, Gasket 100 is further provided with an intermediate anmular

portion 103 comtacting separation wall 41 of front and rear housfngs 42 and 4b.
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Separation wall 41 separates saction chamber 6 from discharge chamber 5. The gasket
100 is 2lso provided with innermost annular portion 104 contacting separation walls 42

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

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

s0 as to be mated with outermnost walls 43 of front and rear bousings 4a and 4b. These
three ammular portions 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 vaive

. 21 in position.

Thcabovemennonedtbreeanmﬂarpomanslw 104md105are

| nterconnected with one another by means of a plurality of radial nbs 106 and 107, so

that an integral gasket 100 is constituted. Radial ribs 107 arc arranged 0 as (0 be in
alignment with the five vaive ends of discharge reed valve 21. Each of radial ribs 107
extending between the innermost annular pom 104 and intenmediate anmular portion
_103ofgaskct'IOOisounvardlybehtsoastotadiaﬂysiOpeupﬁomthesideofanmziar
portion 104 toward the side of samular portion 103 when viewed from the outer face

side of gasket 100. The outwardly bent ribs 107 have curved portions 107a, 50 a5 0

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
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 8 therethrough. Holes 113 arepmﬁdedfotachiévingaconw

positioning of gasket means 100 with respect to valve plate 3 and front housing 4a.
: Figures 4 and § illustrate 4 first embodiment of the present invention.

'D:scharge valve mechanism includes projection portion 44 extending from racial end

surface 44b thereof and formedasarectangnﬂarpm!lelpxpedorcylmdershape_
Frojection portion 44 includes axial end surface 44a formed as a aurved surface or &
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
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portion 107a of radial rib 107. Axial end surface 44a of projection portion 44 s
 desigued 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 cnrved
portion surface lmbofmdlalnb IWtawardd:schargcreedvatveﬂsothaxan
additional curvature of curved portion surface is supplied.

Figures 6 and 7 illustrate a second embodiment of the present inventiorn.
Discharge valve mechanism includes projection portion 45 extending from radial upper

'end42athe'cofandformedasarectaugularpamnclp1pedorcyhndetshape. Projection

pornon45 includes axxalendgnﬁaceﬁawhmhlsformedasaanvedsurfaeeora
slanted surface and side surface 4S¢ 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 sib 107. Axial end surface 452 of projection portion 45 is
dwgnedtosupportwrvedpomonsmfaoe 107b of radial rib 107 without an air gap $0

' that radial end surface 45b of projection portion 45 is radially situated above the

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
1070 of radial rib 107 is supplied.

Figures 8 and 9illustraxcathn‘dembod1mcnt0fthcprmntmvcnm '
Discharge valve mechanist includes projection pornon 46 axially extending from axial
mnersuxface400fhousmg4md:sdmrgeebamber$andfomdasarectangular
pavallelpiped or cylinder shape. Projection portion 46 inctades axial end surface 46a
formed 2s a 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 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
21 opens and comes into contact with curved portion surface 107b of rib portion 107.
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Further, axial end surface 46a of projection portion 46 may be designed to depress
carved portion surface 107b of radial 1ib 107 toward discharge reed valve 21 massembly
so that an additional curvature of curved portion surface 107b of radial rib 107 is
supplied. |

Figures 10 and 11 xllusn'axeafwrth embodiment of the prmentmvenuon.
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 4% to
separation wall 42. Projection portion 47 includes axial end surface 47a formed as a
curved surface or a slanted surface and side suxface 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 xib 107. Axial end surface 47 of projection

" portion 47 preferably suppots curved portion sarface 107b of radial rib 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

- 50 that an additional curvature of curved portion 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.

When the rcmgemmmmpressorofthxsmvcntm:sopemygaxhgh
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 1073 of radig] rib 117 can bear this collision Ioad Lueuuse the
axial end suxface 44a of projection portion 44 axially supports curved surface 1072 of
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
mechanism can be prolonged and the durability of the compressor can be increased.
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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Although the prmt invention has been described in connection with the
preferrcd embodxm:nts, 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 refrigerant compressoss. It will be easily understood by
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 sppended
claims.
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CLAIMS

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

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 remains closed\mhla.prmrem said second chamber rcadm apredetetmed

value;

gaskgtmeansdiSpose_dbe_gy?en seid valve plate and said first chambef,
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.
2. Therefngerantoompressorofdalmlfurthexcomptmgazleamone
housmgleontacnng said gasket means, and 2 pm_}ecuon’mmdmg from said housmgmto
said first chamber, said projection dxsposed adjacent to sald n'b of sald gasket means.

3. 'Ihemfngetam:ommm ofdaimlorZﬁmtfﬂWﬁSimﬁm andfomth.
chambematleastpmauysepmmdbyasewndvalvephtgasewndgad:etdlsposed
bctwecnsaxdseoondvalveplateandsaxdthn'dchambcr,avdasecondhousmg
contacting said second gasket.

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

—_—
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a first chamber and a second chamber, said first and second chambers
soparated at least partially by 2 valve plate and said second chamber being formed
integrally within said housmg; _ ‘

a third chamber formed mtegrally within said ho‘nsmg and scpamted by
a wall wnhm said housmg from said fixst chamber;
| hnhngmeansforhnhngsa:dﬁrstchambcrtowdseoondchamber said

linking'mcansmcludmgacondnnhawqgancndo;)enmg, .

an elastic valve membef?fo: selectively opening and closing said end
opening of said conduit, said vaive member having a predetermined spring constant such
that said end opening of said conduit yemains dlosed until a-pressure in szid second
cha.mbcr reaches a predetc:mmed value; 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 hermetic sea.!s to boundary portions of said ﬁrst chamber -
and said third chamber, sa;dgaskntmcansﬁxrtheroompnsmgri’o mwnsmnerconnacted
berween said outermost and said intermediate ‘ammular pomon, and betw?'?l said
imermediate and seid innermost annular portions, said rib mcansmdudmgﬁbsmdiaily_
extending and arranged in alignment with satdelasucvalve member saxdﬁbsmdndmg
2 portion bent outwardly with respect to said valve piatc sa1d bent poruon hmztmg the
magnitude of opening of said elastic valve member.

5. The reﬁ-lgerant compressor of claim 4 wherein said first chamber

. includes 2 projection extending therein, said projection having an end surface for

suppomngsaxdn‘bofsaldgasketmans
6. 'errefngerantoomprcssorof meafdmm2t°3 5; wherein
said projection bends said rib toward said valve member

7. Therefrigerant compressor of e of clains 2 to3, -5 to 6, wheréin
&Jdexdsnfaoeafsmdmmed:m:swrved

-8 Thereﬁagemmoomprmorofmeofda:mZtos 5 to 6, wherein
sa:demisv.trfaoeofm:dm'o_]ed:lmlsslam:ed :

: 9, Awashplamtypeoompressoroomp-nmg“
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AR

a pair of cylinder blocks havmg corvesponding cyhndcr bores an'anged in
axial alignment;

a plurality of pistons shdably fited in said cylinder bores,

a drive shaft rotatably supported in said cylinder blocks:

aswash plaxe securedtosaxd drive shaft and operanveiy connected to said
plurality of said plstons; _

front and rear housings attached to respective ends ofsudcyhndabxodcs," '
each of said front and rear housings having therein a central oil retainiing chamber an

| | mtcrmcd:atchlghprcsancremgaam&ambersmmundmgsadcemaloﬂmmmng

chamber, and an owtermost low pressure reﬁlgmm&ambersmroundmgsmdhgh_
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 '~
andsaidcylmdqrblocks,sazdvalvc axcmblycompnsmgavalvepla!ehavmgaphnalny
of suction ports connecting said low pressure refrigerant chambers with £2id 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
cyimdcrblooksandannmerﬁneofsaxdvalvcp}ates,smdsucuonreedvalvemembers
opening and closing said plurality ofsazdmauonboresofsaadvalveplate,

: d:schaxgereedvalvcmmbersdmposedadjaocmmanmmfabeofmd
valve plate, saxdchscha:gereedvalvememberhavmgaphmhty ofreeds opcnmga‘nd
dosing said plurality ofdaschargcpons'

' mtegralg;asketmmdisposedbetweensaxdatlastoncvalveylmand
said housmg,andcompnsmganmltermost,anmtemedmteandanmneunostanmﬂar
portion for applying hermetic seals to boundary pomons of said Jow pressure refnguant
chambemandsmdhxghpresmeremgemmchmbcm,aﬂcastoneouwrﬁbcomemd
'bemmsmdmwmostandmdmmmedmwamnlarpmuon,andaleastoncmcr
riboonnectedbetwecnsaldmxermedtate andsa:dmnermostannulaxpomms,saldax

| Ieastonemncrxibenenmngmmallymthmpeatoacemgrofsmdgasketmand
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axfanged in alignment with one of said plurality of rocds, said at least one inper rib -
including a portion bent outwardly with respect to said valve plate for imiting the
magnimde of opening of said discharge reed valve member; and
smdatleastoncofsa:dhmxsmgsmdudmgapro;ecuonradmﬂymndmg'
5 from inper surface of the radial end of said high pressure refngcrant chamber said
| pro;ccuon mcludmganendsurfaoesuppomngsmdbcnt poruonofsazd 1 S
10. 'ﬂlesadlplaﬂetweommmsorofc]mmgwheremmmgndsnfaoe
of saxd projection biases the bent pomonof said 1ib toward said valve member.
: 11. ﬂes\&lplanetypeanmesorofc]mem'lﬂuermnsaldeﬂsnfaoe
10 of said projection is curved. '
12, ﬂesaﬂnﬂahetypeommmofdam9or10uhemnsmdemisnﬁaoe

of said projections is slanted.
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