-1- QUTLET VALVE FOR A ROLLING PI STON ROTARY COVPRESSOR Generghyl ¥ tdi-s

i nvention refers to an outlet valve for a rolling piston notary conpressor
and nore specifically to a new construction for housi'ng the outlet valve to
be used in a conpressor of this type, which is usually enployed in small ¢§
refrigerating equipnments. Arolling pi.stonlretary conpressor usually has
direct suction and outlet towards the inside of the case, that is they

operate with inner hi Quriesaue rort Nidoriie pasen (iimeky SoNBRIEABR €SSOr S) .
In this type of conpréssor, € high pressure gas contai ned 1nside the case
becones an excellent neans to carry noise, thus allow ng that pul ses and
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side" type corrp&iﬁagé?'gA favourabl e place for turbulence formation is just
t he di scharge hofe ouqe‘t where the high speed di scharge gas flow collides

with the walls of therqlding Pigkire robuysearrhesoraisualdy hasedinecsr sucrden of
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seat outlet (as“er &R P9 BESTHIF B t FsFuf IR s SEWPTEPSITe - ar ea
ci rcunscri bing the Tmtthés wpevef sempresaon) the hidhqereshnghghs expreainednoi ses.
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of reduce the generation of turbulence in the outlet flow of a "high-
side" type coampressor. A favourable place for turbulence formation
is just the discharge hole outlet where the high speed discharge gas
flow collides with the walls of the recess which houses the valve
at the outer face of the respective end wall of the compressor
assembly cylinder. The formation of turbulence is also due to the
boundary layer s_eparation at the valve seat outlet (as hereinafter
described). _ ‘ _ }
Lood The turbulence caused at the area circumscribing the cutlet (
valve seat mainly produces high frequency noises. Most of the
known rotary campressors have the discharge valve housing recess
machined generally at right angles on the outer face of the end
cylinder wall, which is usually defined by one of the bearings of
the compressor crankshaft, such as it is shown in Figures 1, 2 and
3. That shape of the prior art is very favourable to turbulence
formation in the discharge flow right at the discharge port outlet.
The outlet valve in question is applied to a rotary
conpressor wherein the rolling piston is assembled within a
cylinder defined by a cylinder block and two opposed end walls, one
of which is provided with a gas discharge port, the outlet end of




-2 mhlch defines an annular valve seat .placed in an oblong recess formed
in*said &nd wal I a bl ade outlet val ve bej ng nounted i-n: sai d recess.
Accor-ding to this invention, the area of said oblong recess C|rcunscr|b|ng
t he wal ve seat hasﬁitS‘botton1maLI mergi-ng -with the lateral circunscribing
wal | of the oblong recess and/or wi th peripheral wall of t he val ve seat

t hrough resp \Y; S ces. _.lhe e | QL.Nnt en_the recess
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val ve seat, 468 %fpﬁberfgilb’él ﬁ?feﬁw@? the ctigleewa He of dighef Iréﬂﬁ?r om t he

di scharge por&r&ﬁd&iﬁﬁd heie Cd 184D %‘o@&é@ﬁbkfpfﬂkhéaé)%g%f ess
at a substantjally reduced speed. Sald CII‘CHITSCI‘I bing side wall of, t

obl ong r eces£10WPacames TORENEE, therdas Yrdulenss, Qlﬂﬁtlé’&g’él@t t he

val ve seat, ':‘&fﬁeﬁt&@rvawbaaletﬁbha, itheressie)ghigh Ehédueinicgahosdeape from the:
poi nts of’ s.a‘irfd mgcum;crl bing side wall which are placed nearly on the
extensi ons o ameter of the valve seat transverse to the |ongitudinal
axi s of the val veSushagas tfdwar steoctheessoican Dfrther des inkereasketl siricehthes  pl aced
on the exten I 'taﬁm % ls &g dugt L in the
Bendi ng of t?oeg?@&ﬁﬁﬁgg?fﬁg fé&%gé éﬁﬁﬁ%r ea (t}(v)lrl?'eisi%o |nggto t he

openi ng si de BSACAYR: habe ERETAAE Stk beARe ¥ BSBe o G N RATGRe O T d by the

substant i al | \1H8CliGRAMERATIAFSAN bPaskel Bbldhy Basesk! S8 129' ﬂﬁed;aaeéar ged

i nto the cylinder.
y seat peripheral edge.

+In a particular embodiment of th.:.s invention, the
c:l.rcmn_scrlbmg side wall of the oblong recess keeps a radial spacing
to the peripheral edge of the valve seat not smaller than .3/4
- diameter of said peripheral edge of the valve seat, such spacing
being enough to cause the gas flow fram the discharge port to reach
the c:.rcmnscr:.bmg side wall of the oblong recess at a
substantially reduced speed. | : -
\/ Said c:.rcv.mscrlbmg side wall of the oblong recess can further
| ' have, in relation to the peripheral edge of the valve seat, a
contour substantially increasing in elliptical shape from the
" points of said circumscribing side wall wh:.ch are placed nearly
on the extensions of the diameter of the valve seat transverse to
the longitudinal axis of the valve blade towards the point of
 said side wall which is placed on the extension of the blade
longitudinal axis. Such reduction in the bending of the
ciramscribing side wall at the area corresponding to the opening
- side of the valve blade, besides snnoth.mg the gas flow,
substantially reduces the loss of load in the gas flow being
discharged into the cylinder.
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. COprI’ essor -noi se .f

-3- This invention will hereinafter:- be.described with reference to the
“annexed drawi ngs, -in which: Fi gure 1 shows a parti al I'ongl tudi nal section
view of a rolling piston rotary conpressor of the type in which this
invention is used, Figure 2 shows a partial plan view of the end wall of
the cylinder, in the direction of the arrqw X of Figure 1, |IIustrat| ng t'#‘e
obl ong recess shape for housing the outlet3 val ve of the prior art; Figure- 3
shows -a cross section view which is magnified and taken al ong line 11T-111"

- of Figure 2 and shmlmgzwmmalvmélbﬂm@eneﬁt@rtb@dep@mag wizbkeefependee teof ;

~Figure 4 showsg,g, Qhﬁéineé @%ghgg Jighbat of Figure 2, but showing the -
- obl ong recess contour I C naa%e up accordl ng.to th| s i,nvention; Figure
"5 shows a magnifi eBigress showsippaytial Lenasudingd sectien VAWAE B Jokd™d and

further show ngidtbs ¥otadyiotfippasscri of thé type N stectanrtidadeivention fsgure 6 -
shows a Iong| tudinal section view taken alone line VI-VI of Figure 4;
Figure 7 is a ‘I"?ﬁ‘fgltudl nal‘'section view sinilar to that of Figure 6, but
showi'ng the rel atlFegtmsztsmscﬁpﬁhel@Hbm ah@ﬂ@écﬂﬁépd“ﬁlélﬁfeé'—hﬁ and 9

show respect i v§% SHghd WHaRlk 8£GHigare i ,ew of a second

configuration %EI ong r ecess for housi ncg: he outlet v Fi gures
10 .and 11 showd 3r‘-’§ oblong TECeAScHaDR ?‘8‘1’@1”9 t%:ct i on view
of athird con{;awaf Ithe ﬁ)ﬂrortdnﬂ: ;:obl ong recess for hou5| ng the out| et

val ve, .and Fi gure é]% |se 3 Mhac&gggrg g.gl&pg n%% tq'ﬁe DEU Qb

e housIng Tecess accor! lor art and
accordi ng to thiken alena Line IAE‘CHrIde@lQqu:Pgm W%%Wi&%ﬁ?n
guesti on conpréﬁes:hggp@ggr@ HalkaipCHhdreof t ached a section coupl ing 2 and a-

di schar ge coupl [ ng and h%%%lsnag alagy‘lde‘r}dg{mi &)gm éia\% EQ 1.‘-'5_ @ Bl rolli ng}.)
' showmg the oblong recess contour wh:Lch is made up acoordJ.ng to :
~this mventlon, : - '

Figure 5 shows a magnJ.fJ.ed cross sect:l.on V1ew taken along line
V—V of Figure 4 and further show:.ng 1ts relatlve pos:.t.t.on of the
blade and. backstop, : '

Figure 6 shows a long:.tud.mal sect:uon view taken alone llne
VI-VI of Flgure 4, :

' Flgure 7 is a longltud.mal sectJ.on view s.unllar to that of
Flgure 6, but showmg the relatlve pos:.tlon of the blade and
backstop,

Figures 8 and 9 show respectlvely a plan view and. a
longitudinal section view of a second oon:f.t.guratlon for the oblong R N

recess for l'xousmg the outlet valve; _ et

Flgures 10 and 11 show, respectlvely, a plan view and a
longltudJ.nal sect:Lon view of a third conflguratlon for the oblong

- recess for housmg the outlet valve, and

_ Flgure 12 1s a graph oomparmg the acoustic spectrum of
oompressor noise for the housing reoess accord.mg to the prJ.or art
and acoordJ.ng to ‘this invention. -

Accord.mg to Figure 1, the compressor in question oompr:Lses a
case 1 to which J.s attached a sectlon oouplz.ng 2 and a dlscharge
coupling 3 and housing a ‘cylinder block 4 within which a roll:Lng
piston 5 is placed, the latter being assenbled on a crankshaft 6
which is driven by an electrical motor made up of stator 7 and rotor



piston 5 is placed, the latter being assenbled on a crankshaft 6 which is

- driven by an electrical nmotor made up of stator 7 and rotor -4- 8. .The
crankshaft 6 is supported by a main ‘bearing 10 and by a secondary beari ng
20, \gach of - which incorporates a.plate or flange 10a and 21 which is
attached to one of the end axial faces of the cylinder block 4, so as to
-define the cylinder walls wthin which the4roII|ng piston 5 is noved. In
the shown exanple, a discharge danping chanber 13 is provided at the outer

face of the secgndaqye heankdtgfe(® tie suppoiteel bprq)mm;béagmg Lo amdviby I n t he
‘¢ylinder, with the H?gﬁ '
- axi al and eccen???@gﬁﬁégﬁééﬁg?ro%?%% mﬁse out tgg Qé?lg%%? a}r%i%%eul ar
val ve seat 23 (Fayapd 24 which in aiteehey te@esoD Ahaipnshaxialf §agasdof rthen

outer -axial fac ﬂ}néb%leb@tﬁ aéa@ntéf&fﬁ%:@.ndadymw.wméﬁmﬁﬁm to
house a bl ade- sha ed_val ve, 30 % %ﬁ i ng position of which is defined by
a backstop 31 (FrP%rQ}l’vW RiFtOR 3if, *to the recess bottom 24 by a rivet
32. It will be undefsttiedshdvat exinplepcedischirge idemping champervi3 36 and t he

di scharge port 0 Qggg TRBSRY
bearing- 20, andgﬁeggcgé#' %hg%uew étoge %éé&ﬂ {p?rrenggr&gefl ni.ng one
of the end wal Igmmreﬁﬁ%i EafpieRIHthan W%’Tln&fé’ih RieEe 21 R5WEan
obl ong recess 24e 20@:601déﬁ£wﬂﬂﬁaﬁr§:naltandtbe¢emtmdﬂaw ng the

SLS?pOLJ Egr gogﬁbsr%’ﬁﬁg? af‘%??%z %BOCI L‘g’{;{?ﬁg er%ea?%e m%egﬁ%ﬁacen% f t he

recess 24 and t23t({Fegp2y mhlmmhn\mlbn@frepm;s w4l whichekat fonnﬁdzﬂ-gm*@ qu"'—ei 6
and 7 a first C&giala#@é @ Ei&ﬁesn B4 Bhé QRobifiaS P IMAL IRE 120 and ezad @a of

- the_bottom wal | circunscribes_the val ve, seat .23 MBr.es th the
si de circumscri BPUR§ fdpiadsts rEL¥E 5302 4The, PRERIS PR Oy 24a in a
~concave cont our dsfliaied. byAeCbacksiop t30 (i 3§ iwkdth cienbtigiched iten théerecess

el i:m nati on of %&ngﬂ grﬁ%résggt ween the bottomwall 25 and the side.

ci rcunscribing e r'eces 4 allows the gas discha q“%e flow
condition to be subgtawililabe yrderstopdchathihe saerasi oy &hepélgayadvachar ge

flowis - 30 and the discharge port 22 need not be compulsorily associated to
the secondary bearing 20, and they can be provided together w:.th
any member defining one of the end walls of the compressor
assembly cylinder. Figure 3 shows an oblong recess 24 formed
according to the present art, that is having the area of the bottam
wall 25 which circumscribes the valve seat 23 forming sharp corners
and substantially orthogonal to the side adjacent wall of the
recess 24 and to the peripheral wall of the valve seat.

In Figure 4, 5, 6 and 7 a first configuration of this
jnvention is shown wherein the area of the bottom wall 25 which
ci.fd:mscribes the valve seat 23 merges with the side circumscribing

' wall of the recess 24 through a curved surface 24a in a concave
contour shape.

-According to this first conf:.gurat:.on the elimination of the
sharp corners between the bottom wall 25 and the side. circumscribing
wall of the recess 24 allows the gas discharge flow condition to be
substantially modified. The condition of the gas discharge flow is
further improved by a curved surface 25a at the joint areas
between the bottom wall 25 and the peripheral wall of the valve
seat 23. '

In the configuration illustrated in Figures 8 and 9 a further



-, further inproved by a curved surface 25a at the j oi nt areas between t he
bottom wal I' 25 and the peripheral wall 6 of the val ve: ‘géat 23.'In the
conflguratlon|IIustrated|n Flgures8and9afurther - -5- alteratlonls _
|ntroduced in addition to that provi€esifor in the confi-guration of Fi gure,a

" 4,5, 6 and 7. This alteration is concerned with the radial ‘spaci hg bet w§en

L e Phstalusae kb, SRl SRS icoRbAEUITES WSl do Va1

sai d radi a:bnﬁrmangon ofaPiguesndt &,y6cmsant and not smaller than 3/4

di ameter of t Efongggéor?:;erhg& withVenes ¢aki 28 sphBidd1Bet@itid gur at i on
of Figures 8 an , sal } al. spacing increases: frqQmthe sjdes of the .
“val ve seaﬁhﬁmﬂ edge Pt HRLYE Reafa PP B the FLOEECBINGi ch | es

'alhong g helshaegballqdaﬂadheaxeéesaf .tzwe mﬁtue doh:aiigllraﬁlona bfaFm:ress@,ea L i ¢ way,
the radi-a Paci n creases-fr Qi_nt.s the . .

-~ recess Wmsch? ﬁg) P@‘E’:a&qe ‘i ]g Cﬁ’%é’f 3?91'10 ]‘?e s%s\%n*‘-’n |ation to
-the | ongi todi snllexi tshaf - s/bedﬂmad&%@ tm@\gaﬂ:gmetrae eralgenéf ahet¥avei de wal |

~which is hgyond the end of the blade. Wth such a constructive ‘arrangenent,

that side of the valve wall . has a configuration much_nore adequate to the
gas flow, therbﬂthe canfiiguvarionr of Figuees & aed %nsaid wediakh SPATHIG zi ng

I oad |Ossgﬁc¥% f&ﬁ%‘&eesﬁé%%f'%h%.ﬁﬁé eéaetﬁowaﬁ@the Mofqgﬁ her with

one or

ets _24a and 25§ i’r h th ar clr%t tic.
i |1 ust r at &39¢ Wadilggf dde gecrrP #4, “‘r"]‘MS‘r otfiieH ks o
basi cal | ydfoasaweméamedeTw grapd rrblreuspafcﬁ.fiacl way,Ftlganradﬂﬂ,shpm.r@

eehone) dacias FoSh e A58, 0F 18" Elnd ot BBt R, 71 1100
pri or art Jlocat&d AnMSpposite sides of the valve seat in relation to the
longitudinal ax:.s of the blade 30, t owards the point of the side
wall which is beyond the end of the blade: With such a cohstructive .
arrangement, that s:.de of the valve wall has a oon:E:LguratJ.on much
more adequate to the gas flow, therefore avo:.d.mg turbulence _
formation as well as minimizing load losses.
Said variable spac:.ng characteristic can.be used together
_ w:.th one or both fJ.llets 24a and 25a and also with the '
_ character:.st::.c J.llustrated in FJ.gures 10 and 11, _wherem the
bottom wall 25c has a bas:.cally concave shape. '
. The graph :Lllustrated J.n F:Lgure 12 shows a substantlal
reduction J.n the noise level to be expected, espec:.ally at high _
frequencies, for the new constructive solution in relation to NV
 that for the prior art. o | o




-1 o A rolling piston rotary conpressor, conpri si ng am
- 'being assenbled within a cyI I nder which,is defined by a’ c mtil ock and

~two opposed end walls, one of which*is provided with a- ga ”M’"I
thwutlet end of which defines an annul ar _gval ve seat provr*

-recess fornmed in said end wall, the conpressor further conprrsrng a blfadé
outl et val ve m)_gh}ﬂ&_r n said recess,  characterized in that the area of said

---oblong recess (24) ci r&tmmgblp@gt&nheov@weo@ﬁetss&ﬁ?»)mmsisha% ab%m%\rlall

(25, 25c) nergi 9 he circunscrib recess
{24) and/or witR ‘i"ﬁ’é‘ peing,aesepbled Witpin @, eyiinder whish im4p ’t‘rﬁdo
r espective curveﬁlmi%&&k(ﬂﬁntwa@bosmdndmallhlal dnbeoswmecm/a]sl of t he

obl ong recess ( | e_val ve s r.adi al o

‘spacing to the ég ra]I %iggte)a 3r%e Ip°5tsgc§%c§ %t Pess ?ﬁan 3/4 the :

‘diameter of sai detﬂlespammhukﬂigeabte skat \pabviiedein a(nzeyrlonz recess fommefl| i ng

piston rotary CQﬁI@aﬁﬁsﬁﬂd wgffoﬁ:ﬂér&mbi‘efslo‘i" f'theE*EUmSE azé%l'aﬁethat the
e 0

bottom wal | (25c recess Cl rcunscri val ve ‘seat
(23) is in concavEedhupke §°‘mted “}ASPEJ‘FIF%‘FQS?M §P§W¢8Fh‘4‘§fl éBnhed

according ]EO cl aréa bfogamdabmna ré‘dh%éaplﬁr biﬁd:mlsermag 130 g)antfeds@étdsp?ﬁl ng
i ncreases from osed. s ar.ea val ye se owar ds e
side wall area g?‘%r ﬁ'@gob SRY trpglc'éilg‘ 55’) %Fgﬂeﬁgif‘%ﬁ”ﬁ\e&ﬁl ade | ongi t udi nal
axis (30). 4. czrcuhscnibmggs:rdreswm o6t they oblumgr esxess  E24joruid fog withcl ai m 3,
characterized igp %&l&mglr@.ﬂuaﬁ HRECH NG el O P CEEE 8k gegﬁé@ﬂ@éqt lally

el l'iptical cont our ag prston rotary conpressor according to
any of clains 1cerved surfaces|(2éag 3@ t cAdodn aéis%‘tﬁrﬁil@%l vahl pfcthdikshaft -

Whi gh i s suppor berbrdy ré@iss e eefaﬁeafmlagafneﬂgswecI@aaaqtzerjIreeegslan t hat

ngriog_lgg'ng reces 1(53 Lpacmgri?ov't gdpe%gpﬁerealse ge o t%e vgfv% %Lato’ﬁa?f %al d

less than 3/4 the diameter of said peripheral edge of the valve
seat (23). '

2. A rolling piston rotary compressor, eccording to claim 1,
characterized in that the bottom wall (25c) of the oblong recess
 (24) circumscribing the valve seat (23) is in concave shape.

3. A rolling piston rotary compressor aecording to claim 1
or claim 2, characterized in that said radial spacing increases
from the opposed side_areas of the wvalve seat (23) towards the
‘side wall area of the oblong recess (24) provided on the blade
longitudinal axis (30). |

4. A rolling piston rotary compressor according to claim 3,
characterized in that said ra_dial spacing increases along a
substantially elliptical contour.

5. A rolling piston rotary compressor according to any of |
claims 1 to 4, the rolling piston being assembled on a crankshaft
which is supported by main and secondary bearings, characterized
in that fhe oblong recess (24) is provided on the side axial face
of one of said bearings. '




