-1- 2171465 REFRI GERANT COVMPRESSOR 5 The -invéention is directed

to a fkefri.gerant conpressor havi ng a cylinde24 Bl ok~ nl NnCcluding a
pIuraI'\ of cylinders and  pistons reciprocating d-fhbic |4 nder s agﬂ-a
val ve te assenbly. Figure 5 of thkelaceenpanying draw ngs shows a 10 & °
known refrigerant conpressor haviing a cylinder block 11, a front housing
12 and a cylinder head 31. a crank chanber 13 is fornmed between the front
housing 12° and the cylinder block 11. A rotor 14 disposed in the crank
chanmber 13, is connected to the end of a 15 drive shaft 16, and is
rotatably supported on the front housing 12 through a needle bearing
17. The drive shaft 16 isREERICERANIS QOMPRESSOR the front housing 12
through a bearing 15. A ring shaped wobble plate 19 is  disposed 20

agai pst an inclined.surfaie 143&of the rotor 14 via a thrust needle
F O X

bearPng 18. A bdh8 gkayepkio t A4nREERMDD| €O or BsvaSRIFIGErant nat es
with a becompiewss®b, hévihgi ncaudeeykindeti nW1ber! iReluidihg 2  The
bevel gears 4 . and ZOPi &g around %?el bal | ,21 25 ._whlggbl i's
di sposed pl}é’tr\éé'ﬁ'y tHenfY 'fﬁg c?ﬂ%dr‘faitsa B8  F8fipgoratdng, in a
passagewayhe? cyflinders| andea valwek pliite assembly.movable in the
port1on 20.1 5 uFAAPESep dsSEhe the, cRosp b iping §Payi e BHAR T |
19 b9 aknown mefxigeoanti compresisordiningl ade ¢ylinderevdionk by the
SEn o2 whioc e ofesrngiiahg | 18 DR ety indh g IO Bl ate
cyl inder CERH&k chember \l3i igoformeds batwgeny thepofEantn heusinginder 287
andi s compeciagd t *HdecyPPREerPbAbRKk1A 18! X SrétoguTUcREBRPR Sd Giph bal |
couplings,, o crank chamber 13, is connected to the end of a
15 drive shaft 16, and is rotatably supported on the
front housing 12 through a needle bearing 17. The
 drive shaft 16 is rotatably supported in the front
housing 12 through a bearing 15.
A ring shaped wobble plate 19 is disposed
20 against an inclined surface l4a of the rotor 14 via a
thrust needle bearing 18. A bevel gear 24, fixed to
the wobble or swash plate 19, mates with a bevel gear
20b, which includes a «c¢ylindrical portion 20. The
bevel gears 24 and 20b mate around a steel ball 21 (
\_+> which is disposed between them. The cylindrical i
portion 20 is disposed in a passageway 22 of the
cylinder block 11, and is movable in the axial
direction but is prevented from rotating. Also, the
. cylindrical portion 20 is urged towards the bevel
30  gear 24 of the wobble plate 19 by a spring 23.
' Rotation of the wobble plate 19 is prevented by the
gearing of the bevel gear 20b to the bevel gear 24 so
that the wobble plate wobbles without rotating.
| ' A plurality of cylinders 25 ‘are formed in the
35 cylinder block 11. A piston 26 is slidably disposed
in each cylinder 25 and is connected ¢to the wobble
plate 19 at its circumference through ball couplings




228 and 28 at the ehds of. a connecting rod 27. Each ball coupling 28
and 28 .is novable in respective socket portions of the wobble pai®
19 and’' respective piston 26. 5 ° Figures 6, 7, 8 and 9 show a 7%
val ve~rpl ate 30 having gaskets 29 and 29" en2the surfaces of both its

faces. A cylinder head 31 is fixed to the other end of the cylinder

bl ock 11 by bolts 32, which pass through the valve plate 30 to attach the
val ve plate 10 280 and W8T tate tha/lemibrofbtocbnnédtingdrbﬂezmu I IBéh

head 31. A SUCtIBQl h@m%r: %oeﬁ |s f%épngié emgﬁ]birgt eﬁlf’ fg%i’ﬁﬁﬁ& der

.head 31, and a dISC arge

~ the cylinder he&OCkSI PQthanﬁ%ﬂQﬁ3¢hQﬁWthleonlhbee§938nﬂ5res&estﬁaﬁned
t hrough the vaIv? to place each cylinder 25 in fluid
conmuni cation w % t he suctlon chamber 33. A plurality of discharge hol es
36 are al.so5forned thr Fdgunese 6uwalle §land B0skeW pRackriath valvedeplate n

f1uid communi cat Ben Walying" # t%s%@w gezichnacmﬂb@ﬁ tﬁé sur Faska! sz%oaéiﬁ

29' have-openlngi al i gned suction hol es di scharge hol es

36.
A suction val ve os&d Finfes he e3%f1§h§?¥%Fve tg| atRezpotherng
the cylinders 25enando& dwm@har iﬁae@esib¢w ﬂlssgssdlae 8h¢ ﬁhheh pasisace

2 1o VS, YAk Sape L0k 0 PLE" G fRchS EhCTpRTVEC el
38 and 39 reeti ng!)onbia(tpve@h t thd | adyhinden:esb.‘béckt hlel vahﬂethpl eydinder
ol o vel ol R R B Rl Gaalf Y 37 ' g2 parbd) IR Ul
general |y star-spepdtheterf i @f atthen wyhirdet urbéady Bl,pandta dd'schaxge of
ey BhaeRl 507 e e a4 £RED céfrec! BSELILI of _ehe
has a general cylinder head - 31. a plurality of suction holes 35
' - 15 are formed through the valve plate 30 to place each
| cylinder 25 in fluid communication with the suction
chamber 33. A plurality of discharge holes 36 are
- also formed through the valve plate 30 to place each
cylinder 25 in fluid communication with the discharge
20  chamber 34. Gaskets 29 and 29' have openings aligned
with the suction holes 35 and discharge holes 36.
A suction valve 38 is disposed on the surface
of the valve plate 30 facing the cylinders 25, and a
o - discharge valve 39 is disposed on the other surface
\_ 25 of the valve plate - 30. The valve plate 30 is fixed
between the suction valve 38 and discharge valve 39
by a bolt 37, with the valves 38 and 39 resting on
top of the flat surfaces of the valve plate 30. A
~ plate 40 which backs-up the discharge valve 39 is
30 also attached to the valve plate 30 by the bolt 37.
The suction wvalve 38 has a generally
-star-shaped configuration with a plurality of points
38', each of which extends over a suction hole 35 to
y open and close the respective suction hole. . The
35 discharge valve 39 similarly has a generally
star-shaped configuration with a plurality of points
39', each of which extends over a discharge hole 36

or



st ar - shaped configuration with a plurality of poLnts 39‘,‘each of which

--extendsggyer a discharge hole 36 -3 - to open and close the respective
di schaf hole. Since the suction valve 38 and, di scharge valve 39 aré.
fixed he val ve plate 30 by si nply 3 esting against the flat surfacesuzf
the val Ve plate 30, the 5 val ves stack-up to result in a thickness of

mat ei al above the surfaces of the valve plate 30. On the face of the valve

plate 30, wdispena&aRa enes@yItrued&reesp%twheadhs@hargestxede space D is
produced around {he border of the suct| n vqig 3 aﬂ g ove. th surface 10
of the valve PF3FE e aé 1¥nd ¢hEChALgs V&3¥& has

no relatizgsdte figedt te taieamVe)fpl\aﬂeJrBao dusyt osiftplyecirestdnig on of a
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refrigerant  conpreéssor roves conpresstonterticiency. 2

~Accor di ng face oficthej Nadwme aniate 30, lgeim%ohbeessyﬂindecmpru ses a
front ho Ng:g CRbi NQaL C NG a | | i nder
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' minimum volume at the maximum compression stroke. As
.15 .a result, the compression effi01ency of such a
© . compressor is impalred - o
| It is the object of the invention to provide a .
 valve . and valve plate for a refrlgerant compressor
whzch 1mproves compression eff1c1ency. '
20 . According to the invention, a refrigerant
compressor comprxses a front houéing; -a -cylinder
block having a ring of cylinders; a cylinder head
having a suction chamber and a discharge chamber; a.
drive shaft supported by the front housing; a - .
25 plurality of pistons, a respective one of which is W/
disposed in each of the cylinders and ' drivingly '
coupled to the drive shaft for reciprocating motion;
" a valve plate located between the cylinders and the
“cylinder head, the valve plate having a suction hole
30 and a discharge hole at each of the cylinders for
‘placing each of the cylinders in fluid communication
with the suction and discharge chambers; and a
suction valve ‘extending over each' of the suction
holes to ‘open- and close the suction holes, the valve
35 ' plate having'a recess formed in its surface facing
- the pistons, the recess having Substantialiy the same
shape and depth as the suction valve to receive the



Wwith the suction- -and . di scharge 'chanbers; and a suction valve
ext endirngs over.’ each” of the suction holes to open and close the s cﬂi
hol es;” the val ve 35 pl ate havi'ng a recess formed in its surfacey
facing/t he pistons, the recess having substadtially the same shape and~-
- depth as the suction valve to receive the -4 - parts of the
suction valve in the recess during the conpression strokes of the
pistons in.. agaxtent m@lihﬂerssuﬁhéohnvvaﬂVenimIﬁheuxednsskﬂnriﬂgxthg

~way of 5 o _
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bl ock of a valvecmlinﬂQﬂﬁia.suctlon val ve of a conpressor in accordance

with the 10 ‘inventi Oariivhézl gﬂi\‘?eﬁtiéns' wilar Fbﬁw Pl td&&aﬂfeé %y Vayf of

cylinder head of the val've and a_disch arge va gure an “axi al
sectional view e¥ampie with Eﬁﬁ?éencgu PloﬁhevaPﬁGOWQﬂPYiﬂQmﬁﬂﬁéﬂinQ%bve
of 15 Figures ipagthishdigure 4 enl arged sectional view of a

part of a conpressor |n ccordapce, mnth the Lnyention illustratjn h
rel ati onship between Ei9Y%&ioh oif tAB vﬁ?‘é‘é}(pl glevatianal | ‘birF‘g ‘%/ the

during conpressi @a,ceZ(Iacing a Eygﬂndeﬁ b$oaksott aonaﬁalve ewplate and a
refrlgerant conpressar tion i

concerned: i gur Eachion,, valys) ok 'ca.fhhRredeok.in B RiHRACE yh, the

t he cyI|ndei0bloathhﬂiunwalve pl ate and 25 suction valve of .a prior
conpressor of the —king;Kliouwny! s FLolifar vikd'o? thd S £dte V'f‘é’l‘:ﬂé‘"é‘r

to Figure 5 but of
- ; cylinder head of the valve and a discharge valve;

A . Figure 3 is an axial sectional view of the
- valve plate, suction valve and discharge valve of
15 Figures 1 and 2; . |
- Pigure 4 is an enlarged sectional view of a’
part of a compressor in accordance with the invention
illustrating the relationship between a piston and
the valve plate and suction valve during compression;

20 Figure 5 is a sectional view of a refrigerant
. compressor of the kind with which the invention is
. concerned;

Figure 6 is an axial elevational view of the
o -~ face facing the cylinder block of the valve ‘plate and
kw; 25  suction valve_of a prior compressor of the kind shown
| in Figure 5; ' . : :
Figure 7 is a view similar to Pigure 5 but of
the face facing the cylinder head of the valve plate
-~ . and a discharge valve; : '
30 ~ Figure 8 is an axial sectional view Of the
valve plate shown in Figures 6 and 7; .
Figure 9 is a view corresponding to Figure ¢4,
. but of the prior compressor; and,

_ Figure 10 is an enlarged elevational view of a
35 part of the prior compressor illustrating the suction
valve and a gasket. S

Since the  general construction - of the



t he face facing the cyllnder head of the val ve plate and a di scharge val ve;
. Figure .8 is an axial sectional - view of the valve pFate

gures 6 and 7, Figure 9 is a view ‘corresponding to Figure- .4,
prior conpressor; and, Figge-10 is an enlarged el evati ongs

. view of a 35 part of the prior conpressor illustrating the suction valve

and a gasket. Since - t he gener al construction . of t he- -5 -
corrpressorcmpr)edsog acdolrdimveuu IthlisnvéIhEionaer thet hgame ofas the

conet roctenefor B8, ERRC, a5hprdadey of HERERaY0 Bufdripla WAL 05
t he |nventxe)flemehCeb&odMurlaecﬁ. wa]afrltigetmﬁngtlmctiono of r &herence
nunbers wif :&0&1 SU&&% tﬁlaacree et t@ué@ﬁbﬁ%ﬁl?‘gr %SCQEFE% %;ﬂr?;essor_

in accor nvention COFrespon
\Mtt15trmatb&nenveatépanaeliobelﬁﬁﬁﬁﬁkbﬁﬁoFlgures 5to-10. As shown,

the valve plate foorgmed an i th
Pl al epd@riahe? tof Fagre (0w 4] | kEravehage Wabedsaces the

pi stons 26A. The_ suctiQ and. the'disc arge hol e 36A are f ormed
through t Heithl vehel apatfda & plare usrd 59 hadicate parteupd t

comuni catégipessod t hin thaccorddrndd ohpeher - gRé andnvbh%;dﬁ scharge

chanber 34A The _recess., 1A has appr the sane shape as the
gener al | y SOEFeSRAPEANG ot itoh vRARFS3A WH éﬁgl z8ape aﬁg‘iﬁf r?ﬁ%el y the

sanme 1@s orn@mb@bs! inl Figurdshas t s A0S he Esctshownal'vehaSAvaa&e The
deptn of \EREECoT0pl gk kel o Firndh B HEp RPRRes' BN " o
val ve 38A facensdthegpistainsy 26A usIThen smct:henrhaiendBSA i and althe \
discharge hole 36A are formed through the valve plate ~
- 302 to place the cylinder 25A in fluid communication
15 with the suction chamber 33A and the discharge
- chamber 34A. The ' recess 1A has approximately the
same shape as the generally stat-shaped suction valve
. 38A and its size is approximately the same as or
_ slightly 1larger than that of the suction valve 38A.
- 20 The depth of the recess 1A is the same as or slightly
deeper than the thickness of the suction valve 38A.
Thus, the outer surface of the suction valve 38aA
extends generally flush with the remainder, i.e. all
- but the recess 1A, of the surface of the valve plate L
25 30. g S _ ' \_}
The suction valve 38A is fixed to the surface |
of the valve plate 302, which faces the piston 26a,
and in alignment with the recess 1A, by the bolt
37A. The discharge valve 39A and platée 40A are also
30 fixed to the valve plate 30A on its opposite surface
by the bolt 37A. An elongate hole 422 is formed
through the suction valve 38A  at the position
corresponding to each diSCharge hole 36A in the valve
. plate 30A. when the suction valve 38A is closed
35 during compression, compressed fluid passes to the
discharge chamber 34A through the elongate hole 42A.
The small hole 41a is used to determine relative



- valve and the outer surtac

but the recess 1A, 0f the surf-ace of the valve plate 25 30. The suction
valve 38A is fixed-to the surface of the valve plate 30A which faces
the piston 26A and in aligntent wth the recess |A by the bl
37A. "The discharge valve 39A and plate 40A 6are also 30 fixed t¢ ithe
val.vé plate 30A on its opposite surface by the bolt 37A An el ongate—"
hole 42A is forned,through the suction  valve 38A at the
posi tion correspofSHF ANiNEh keteeengethel evadiei nplate’alaga P! &l 1 iy
when the suctioblock aa Fd éflflll@éﬁdhégd ggri ng conpression, el
conpressed fluid passgiﬁ tci t e di scharge g fber 34A through the
el ongat e: hol € 42A. The | 1P ng sthe jsuctien vadveddBar i@ he Heida®
-6 - positioni nglBepfedhe valiad 51 @t A, £ykin block 11A and
cylinder heagl 31Ath§y g%&g I"l%nt he'\i? ti o?ggf ve '&A ﬂﬁ‘:t hgx&&’éiié’glAWVf%e
val ve plate 30A, and n & di e Valve platerfaoa, otleaghepacd 1
plate 30A, - deadbepweenD heneqgistidre 6%t Qing 26¢a1¢8d ngée ?{@Le .
30A  ismnm Zeﬂinfﬁ@?@ddeagiﬁ% ceé)et en the border o? su n 18
urtacé o v (fRAGe betweencthe bordex ofs thie
the efficiency of SBfE1eD vadyepr assbor tike i uteed sdPr2le 25080 2he valve

plate is absent. As a result, the efficiency of the
10  compressor is improved. o
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CLAI M5 1. A 'refrigerant conpressor -conprising - a: front housing{ a

€yli bl ock having a ring of cylinders; 5 a cylinder héad having
a . ‘chanber. and a discharge chanber; .a drive shaft C A
supper by the front housing; a plurali+y of plstons a respective oh@l
of ' is disposed in each of the cylinders and drivingly coupled - to
t he drive shaft for 10 reci procating notion; a valve plate

| ocat ed bétween the cylinders and t h«€ClliIM®der -head, the valve plate
having a suction hole and a discharge hol e at each of -the cylinders for
placing each of the cylinders in fluid communication with the suction .
and.di scharhe 15 A cngfwdggramuja;qmnneampnalcempxiaﬁngnga ovfrondach of -}

the sucti onfkefghO gpe&ﬁaﬁa@lxogqc ddIE BUFLAGaNELAT of EyiahuRaR At

havi ng a recess Its sur

- recessd haW|ngYL&B§F§nth&ﬁﬂy %ﬂﬂnaQﬁmﬁkﬁbﬁ@ndeﬁhﬂmbgrthén§uctﬁon 20
valve 10 1 oSghuRakle PRhihbelly WI1° G1é | Ofhatel VnppBrtea | BgoThalri NG

t he conpre55|on st foke f the tons in a.hacent cylinders
t

S 0 :
conpressor £ERBE( PHanﬂd GI ﬁlt‘ﬁrf it £% (Risbens, 5 @ ERSPeStive and
rlecesls teacfdsvne has wicrlgawmldmﬁ?rxﬁwt i sﬁnf:heueyuﬁae\ys: And f
plurality each o i nts_.extending _over pectiyve one o
t he suctloﬁéﬁ§7i igo coupledy fritheant ar gﬁﬁpres§BF§§ suE§Fént|ally
as desroi bedeaiphocatdngncmottdda;guraes valwe5 platéeclecatefiabeitweedr awi ngs.
35 the cylinders and the cylinder head, the valve plate
having a suction hole and a discharge hole at each of {

vy

b

the cylinders for placing each of the cylinders in
fluid communication with the suction and discharge
15 chambers; and a suction valve extending over each of.
the suction holes to open and close the suction
holes, the valve plate having a recess formed in its
surface facing the pistons, the recess having
substantially the same shape and depth as the suction
20 valve to receive the parts of the suction valve in
the recess during the COmpreSSion strokes of the
pistons in adjacent cylinders.
2. A compressor according to claim 1, wherein the ;
25 suction valve and recess each has a generally W/

star-shaped configuration with a plurality of points,
each of the_points exténding over a respective one of
the suction holes.

- 30 3, A refrigerant compréssbz,  substantially as
| described with reference.to Figures 1 to 5 of the
accompanying drawings.
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