1 ROTARY FLU D MACHI NE TECHNI CAL FI ELD [0001] The
present invention generally relates to rotary fluid
machi nery, and nore particularly to a rotary fluid
machi ne having an eccentric rotary piston nechani sm
whi ch is confi gurROTARNFLRAD MAGHINEar piston is
di sposed in an annul ar cylinder chanber of a
cylinder, the annular piston dividing the cylinder
chanber into an outer cylinder chanber and an inner

TECENICWEFIELpOEr and that the cylinder and the annul ar
piston relatively execute eccentric rotary notion.
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a volune change in the cylinder chanber associ ated
cyhnelﬁrt the appelappistondividing theexlindet ¢hambst infhen euiergydinder chamber and
piston (see, for exanple, Patent Document I). As
an inp¢r| aybindextchamber #Ad dat ¢hel @ limder #Fidghe enifanphistehrelaivaly execute
cross sectional viewtaken along line XVII-XVII of
eccerftrig otarylibot{dmt chi ng omtted), the conpressor (100) has
a hernetic casing (110) in which to house a

BACKIDROIRSD ARTEChani sm (eccentric rotary piston
mechani sm (120) and an electric notor .(hot shown)

[oooi_l]or drAsvd Mv&xﬁﬁ;nﬁ@ffﬁﬁmr&&fmﬁ@ ﬁﬁb?lﬂb ok &ty &\Qﬁfeﬁlls prov1ded
he conpression nmechani sm (12 i ncl udes a cy i nder

with bd eknftRMbiagy ﬁl@toﬁrﬂﬁﬁéh&hsmqﬁélhﬁiﬁg lan GRATRGSistoAhidhal configured to
and an annul ar piston (122) disposed in the annul ar

exect@ty bh BERhtricGOaMPBIoti bR ithEdn ank@ar Gylihdd @harhifet lthedeSis ﬁﬂ:@ﬁlpressor

up of an outer” cylinder (124) and an inner cylinder

adapted £ ¢orbiess refiRrat b A9tk ONERRE I $8 |c[vlind/t\!r biar®¥s Bissociated with
ot her and the cylinder chanmber  (d, is forned

the eQRhWRABtakNR10GEH 6f the Bhinflgepistoh 14, ﬂi’r}@xilﬁglel PHIHt Document D). As
cylinder (125). [0004] The cyllnder (121) is firm

illustfateceiel Rigurt 16 af@Fighge (Afich ik B castekédivRal idi@ taRBR dloi g line
pi ston (122) is coupled, through a circular piton base

- XVIKEO0)of Rigurd N6 €atetihg bithal,thé dSBpesdh (H00) Ukd a/ha&le%ﬂ&&fagmg (110)
(133) coupled to the electric nmotor. The annul ar

in whidistodidubel2 20mpressiéink haneeh &ccentric rotary piston mechanism) (120) and

_ an electric motor (not shown) for driving the compression mechanism (120).
[0003] The compression mechanism (120) includes a cylinder (121) having an annular
cylinder chamber (C1, C2), and an annular piston (122) disposed in the annular cylinder
chamber (C1, C2). The cylihdcr (121) is made up of an outer cylinder (124) and an inner

| cylinder (125) which ate arranged concentrically with each other and the cylinder chamber

| (C1, C2) is formed between the outer cylinder (124) and the inner cylinder (125).
[0004] The cylinder (121) is firmly fixed to the casing (110). In addition, the annular
piston (122) is coupled, throﬁ-gh a circular piton base (160), to an eccentric part (133a) of a

driving shaft (133) coupled to the electric motor. The annular piston (122) is configured



such that it executes an ecczntric rotary notion wth
respect to the center of the driving shaft (133).
[ 0005] The annul ar piston (122) is so configured as to
execute an eccentric rotary notion during which the
such g iflexecutissnmecqni2e yotanyisetomt wigh tegpess ietheicanter efithe doving shaft
at a point of the outer peripheral surface thereof,
033MAth the inner peripheral surface of the outer
linder (124) (here, by such "substantial contact
[0005 me die annglapiston f12M s, coal ghmdgh tq ¢xeceteiag eccentric rotary
technically created a mcroscopic gap to such an
motiexdwing whigh therangitlar pistom (122)fsubstentiallyebmieg értanontact, at a point of
| eakage in the gap is negligible), while at the sane
the optepperipdicrad awnfiosghereat with therinppr Iaﬁhlpheqabsutface of thetpaiter cylinder
i nner perlpheral surface thereof substantially cones
(124) (hexs, b suchc'substantial pudact ' énmes0 a stitgyinewkich,plthotgipthasds
with that outer peripheral surface point, with the
techniepllycraséad pminregcopigraap de suchfanterrtent haban oif filmdeforpedapfrigerant
This results in formng an outer cylinder chamber (C)
leakagpén the gap ieagligipldnwhile aliherbane (op mainteiiega stetgliy which a point
outsi de  the annul ar piston (122) and inside the
of theyinven paripherel sface thpeof[spbusTtially comeeinte p@m@ct,(a.t.zm)utnog 180
dlsposed outside the annular piston (122). An inner
degress aucofiphagByith thag puiso periphierad erdace peindnviith e qutertpsripheral surface
(122), the inner Dbl ade (1238) lying on an extension
of theymnereyligdere(t 2. a dehig el in fomeing an evtenryinder azgrber (€1) and an
. bi ased radially inwardly of _the annular piston (122)
innergylinderchamber (G esneetivgly. ontsidesthy parpdan pistan 6123) ead inside the
contact with the outer peripheral surface of the
aﬂn“@ﬁﬁ@#%kﬂ%?kton (122). On the other hand, the inner
(123B), i s biased radially outmardl of the
{000% n uI aﬁrn onten Rade (1234) wreisposed enfside ﬂweambhépﬁtone(ﬁm s An inner
brou nto pressure contact with the inne
bladep@??’ h@rdeﬂpo ingide therannglar pistom @32)pﬂ'§tlﬁﬂﬁf(bi@2)(123]3) lying on an
The quter blade ﬁ#ZBA) i des the ou
extellﬁm dﬂ@‘r oterhder (1284)- ecpqt%ﬂaq@am%) tsrbsasecrﬁ?éhalmwardly of
bl ade (123B) di vides the_ inner cylinder_ chanmber (C2)
the apnpiley nisten (17 end itdinper puiRbegberd Fibseghy inte peesyire gpntact with the
cyl. %?%- ﬁ (d). is divided by the_ outer bl ade
_°“t"’f(PP2‘BE‘3 ce ohthg gnpilaceisiea (B e the pthsk %ﬁaw@ém}er blade
and a | ow pressure chanmber second chanbe
(1231%135 b&%ﬁ?d méallwtwm olhe ppda mﬁ%ﬁ&z) eagits pgteapmla@epl end is
y .the inner bl ade 123B) into a hkgh pressure
brou&‘ﬁé%@resewﬁ centagt itk lm(l@z)ﬁ nphergisyrigcs of fhp paawey piston (122).
chanber (second chanber) (C2-Lp). The outer cylinder
10007k 54y Ihe oyikaRAIE 412340 dirikex Fe oIt §yndier REBRATGE L) Bt o
(123 ﬁm with a suction qpening (141) which fluidly
partl'régﬁw ¢ e blade L2308 diyidgs the inner cylinder chamber (C2) mto two

partitions. More specifically, the outer cylinder chamber (C1) is divided by the outer blade
(1234) into a high pressure chamber (first chamber) (C1-Hp) and a low pressure chamber
(second chamber) (C1-Lp) and the inner cylinder chamber (C2) is divided by the inner blade
(123B) into a high pressure chamber (first chamber) (C2-Hp) and a low pressure chamber
(second chamber) (C2-Lp). The outer cylinder (124) is provided, in the vicinity of the outer

blade (123A), with a suction opening (141) which fluidly communicates with the outer



3 cylinder chanmber (d) fragna suction pipe (114) in
the casing (110). In addition, the annular piston
(122) is provided, in the vicinity of the suction
opening (141), with a through-hole (143) by which the
cylindeywhpmba (Gl p frohearbetioq Gipel(pl4)ah thaeasimgt(€t0)cy [n adiétion, the annular
chanber () and the |ow pressure chanmber (C2-Lp) of
piston fi@2) ispeovidsd, iim thervicihiybethe (s@2joreopenimgdilidibt withtaghfough-diole
conmuni cation with each other. Furthernore, the
(143)doymphiels giedow peessarei chambe2(@1-Lp) optho viitte dyhmideh chamber (C1) and the
di scharge opening (not shown) by which both the high
low presseswhambérdfi2ekp) ¢fhe kpler oflindeeclomiter (€3) dradsrught into fluid
chanber (C) and the high pressure chanber (C2-Hp) of
commracationivath eagh otier  Kirdhebpere| BR)compeeshionmggehanismd120) is
fluid conmmuni cation with a high pressure space (S) in
provitedwith sidigghgrge 0penihg (08 shdwn)sjawhich iothi the highspressurepthember
an O dham nmechani sm (161) as a rotation preventing
(C1-Hpy béthe onter sylprdev clipmabeni{Ctharal tho Wightpiressarernbkabep{GA-Bip) of the
(122) to execute only eccentric rotary notion
inner(cylindsir ¢harober (W2) ks lynugltiéntofhiéd coramunigatéarewith adighrpressure space
annul ar piston (122) fromrotating. [0009] In the
(S) incthapasiess(1d0). mechani sm (120), when the annul ar piston
(122) executes an eccentric rotary motion as the
[000&ir i vi hyadsition, iy tdsyxanmplataaddldham whamemdiﬂéai@ la rofatiph e
outer and_inner cylinder chanbers - C2) is
preveaking meghanism mpreaxdéd mhighealpavsthe aray ﬂmﬁ@eﬂnwepwé only
vol unme of the cylinder chanber (Cl, C2) increases, a
eccenftie toteny metsweEeyolytion wdile oafthe @'iimahmdupgeveatmg\ﬁleu agpglar piston
the cylinder chanber (O, C2) fromthe suction opening
(122) framyoteingarri ed out. On the other hand, when the
vol unme of the cylinder chanber (O, C2) decreases
[000%onpr da Siesempgessivasgedhanismi (@ Al ahen gherannular piston (122) executes an
conpressed_in the cylinder chanber (Cl, C2) and _a
eccenfig edtanygaotiqey asdhe drivingwhate ﬂ3|3éfcrtatg% ftbmvolu@e @f %@mfgb@ outer and
. fromthe cylinder chanber into the hig
lnnermél@%rcemeée@ €CLe2ph aitﬁ@ateb)stengat@mg duceg @%Wﬁaﬁ@ed When the
di scharge opening are carried out. This high pressure
volumpe pf thgey Heder ghamber (§del GZhinsTeapes, Apdtiopmseessy & whigh gefrigerant is

(S) of the casing (110) flows out to a condenser
drawaﬁ%tséheeféy nfenfhaiver (félf,ﬂ?géf% thesuetéen epepynandg1bis carried out. On
di scharge pi pe ﬁ provi ded in the casing (110).
the ofhgphad, @helg e wilnae oﬁ theeylindrs chapbad&ils Cﬂggl@maases a compression

Docunent di scl oses anot her exanple which_ is a
procgsg in phich mgﬁxaem& compsessedhia the) ﬁylrrgi@f ghanpher 6€144-3)and a discharge

17, as.shown in Fl{igure 18. In
process in which refrigerant is discharged from the cylinder chamber (C1, C2) into the high

pressure space (S) of the casing (110) through the discharge opening are carried out. This
high pressure refrigerant discharged into fhe high pressure space (S) of the casing (110) flows
out to a condenser disposed along the refrigerant circuit by way of a discharge pipe (115)
provided in the casing (110).

[0010] On the other hand, the aforesaid Patent Document I discloses enother example
which is a partial modification of the configuration of Figure 17, as shown in Figure 18. In

the compression mechanism (120) of this example, the annular piston (122) is so splitata



the conpression nmechani sm (10) of this exanple, the
annul ar piston (122) is so split at a 4 portion
thereof as to be fornmed into a C shape and the single
bl ade (123) is passed transversely across the split
porticarthiersonasso b tformesshintict Cwhere sk the single ledsr (13315 phssed|
surface of the outer cylinder (124) and the outer
transyspegel prrapssl the splitane cemes o eontaat withi hathyghe inne2 Ppriphmsal surface of
i nner_peripheral surface of the outer cylinder (124
the oter ¢ydinder(13d)and thaputer perinberah surfaserof ithminngndylinderd125).  The
bl ade (123) has the sane curvature radius as that of .
inner prephageleuripes ofihe pater exlindard 2d) istthamed sueh thag jis icortaet portion with
(1282. I n addition, an A dham mechani sm (not shown) is
the blade (423p bag the pemercurvawecadivsias thap phithg owtariperipheral surface of the
(revolution) of the annul ar piston (122) about the )
innerjcihveder €133)nd &r aqditia), an Glidhasy meehanino (ot ishetvifis prwided to permit
annul ar piston (122). Like the exanple as shown in
eccentiigyintary m@iongpeyvolutionppbihe gswdar pisioh (F2rabgerthyinner cylinder (125)
suction, refrigerant conpression, and refrigerant,
but prgiverttigtagen of freanauleppistiond k. by.lkebe exenple o shava dykigures 16
notion of the annular piston (122). Patent Docunent 1I:
and 17 ppraeesses sEdyeitmesot emiin, 1ok gammt crmipresrion adaefiippgnt discharge,
THAT THE | NVENTI ON_ | NTENDS TO SOLVE [ 0011] However, in
are aqoqEpighd byl tha eresatripsrotap wetion of theanaylas pistand122). t he
bl ades (123A, 123B) are in line contact with the
Patens Rieghmentd; &H@"?@QQ&A On the other hand, in the
confiquration as shown in Figure 18, the blade (123)

DISGIsO$ OF EHEINVENIIAN he cylinders (124, 125).
Accordi_n | % when t he annul ar iston@%g_@_ execut es an
PROBLEMS/THAL FHEINVENEFONINIHEDS 0 ion, the

|.oad which is applied to the_ contact portions is high.
(0014 s HMgyvavemen thegopgpratigiiassbo i Figuresks st 7athe blades (1234,
ortions. [0012] Besides, since_the nmenbers are_ in
123B) Prreind R cABRCLIVIth TlsAoRBE Hitondd22les &1 the @thes Bavik nthei s
produces a drawhack in that the sealability of the
configyigtian as shovm Bridews 1Bothe bladg (L) de i ine copfast with thesgylipders (124,
configurations each include the possibility that )
125). ehessdinglys whay the apaplar pistoni(he2AxgsnipT FLeGrRE Raapenotion

.(Q-Hp, C-Hp), t he .| ow pressure chanber (Cl-Lp, ...
durms%merm% g&%ﬂ@f WhiFD 5 BRRLIR0 S0 dheicapaet BYHIPRLE }%glb( i This may lead
C2). Therefgre, there i,s also the possibility that
to weap and $sipe 85 e FoBRF  RATEORSy wi | | decrease. [0013] In

addition, in_.the above exanples, the descriptjon has .
[001%een MRegilessincetbesps eqsgren}r‘)l llene contact Wletﬁ eachpot or as described

above, this produces a drawback in that the sealability of the contact portions is low.
Consequently, the aforesaid configurations each include the possibility that refrigerant may
leak from the high pressure chamber (C1-Hp, C2-Hp) to the low pressure chamber (Cl-Lp;
C2-Lp) in each of the outer and inner cylinders (C1, C2). - Therefore, there is also the
possibility that the compression efficiency will decrease.

'[0013] In addition, in the above examples, the description has been made with respect to
a compressor as a fluid machine. However, there is the possibility of wear of the contact

portions between the blade (1234, 123B) (123) and the annular piston (122), and of gas



a conpressor as a fluid machi ne. However, there is the

possibility of wear of the contact portions between

the blade (123A, 123D) (123) and the annul ar piston

(122), and of gas 5 |eakage between the first chanber

(A -Hp, C2-Hp) and the second chanber (C -Lp, C2-Lp),

even when the fluid machine is an expander or a punp.

[ 0014] Enbodi ments of the present invention were
leablegd ttwleani thé fisst vhamber (ClagrCBHbhgnd the secdhéd viemiben {Clong 2-Lp),

rqbl ens, .Accar.dingly, enbodi nents of the present

evegﬂa’éﬂlﬁﬁ)fh’l pa eolsg‘bF’&\?BﬁlﬁrPrf‘H“@P-r otary fluid machine
[oofL4c! UdizRBodMeRs SEME bleSert MvahtorPkart ABvBRGHAN Sk W0 bédicoming the

is configured such"that (i) an annular pistonis
abogt-opntietdiprobdemsa n drcendingly, iendvedinentsmif ére podsest invention seek to

prefih A PR RRb o7 e St b M Rolin i
conlpared enchans éﬁ@n iR\ Rdr piYdd 18 dRposel dRLinnulat byliniBEhamber of a

cylinder and the annul ar piston relatively execute
cyliadere the pnigularqristondinidingdhe ingamigr of the jnmadareylirder ehambgr iafo an outer
. i e dl v '
ol A 1 UATORR it el B i B s
relatieely ek @NGBcodntricS Lt fdtiom Andvity eah of the obteasial iand cih®ler

annul ar, pj ston d.the occurrence of gas _ | eakage
chapDerRisgivideR éy piblade intoya it phashyr £Kka Sceost chepiginfis occurrence of

S5 P LA e WS 65 S0 N L UM v
the fiksh dieangl28 pnchthel sexondchamibar duping tleeopefa®idy. whi ch are

RS i SRS CRUPESRLAREY ol o O
[00£9NT | QUHBAdiABNIS BAL bes@Ht irREkER ﬂﬁﬂh@@bﬁ&?‘gg%%@%nn%mg piston

surface contact in coupling areas. 5a
(22pwhich drermoetugiiyt moeably ¢oupled sqgethier by a tdvplipg ewmber (swinging bush)

[ nvention,.there.i s provided ary fluyid machine
C7L B oPiine o it enitis of s fLRig b Plmeb sy free
contad€in4iplihg afeas.CY! | nder (21) having an annul ar cylinder

chanmber (O, C2); an annul ar piston (22) housed, in

an eccentric fashion relative to the cylinder (21), in

the cylinder chanmber (C, C2) and dividing the

cylinder chanmber (O, C2) into an outer cylinder
chanber (Cl) and an inner cylinder chanber (C2); and

a bl ade (23) disposed in the cylinder chanmber (O, C2)

and dividing each of the outer and inner cylinder

chanmbers (A, C2) into a first chanber (d-Hp



C2-Hp) and a second chanber (d-Lp, C2-Lp), the

cylinder (21) and the annular piston (22) relatively

executing eccentric rotary notion; a driving nmechani sm

(30) for driving the eccentrlc rotary pi st on

mechani sm (20); and a casi ng®210) in which to house

the eccentric rotary piston nechanism (20); wherein:

the cylinder (21) is provided with the blade (23); a
[0déuipl i n glmndndance(vﬁﬂ) a fyst whpechof the pﬂaseruhmrennos,ttbdsre (2@rpvided a

rotf Jutd eSS B3 hes it SRt Tl PG FeBIT (20) nplading:
cylfddéﬁ&lﬁllldvﬂigrﬁ aﬁﬁlﬁlﬁla@_yﬁnﬂg himBgan %22; eﬂleanﬁﬁl%l%n @ﬁtheﬂsed in

and a second sliding surface (P2) against th
an mcae!ec (f@mm relntevestaied tafllnﬂﬁrS(thh ir( the eylinlef cramdutr (Cln C@) and

aiviiRR BB RyihcE phartbef Rt £28 1l p e oo 2 Bigt  uner
cyunasewaaa)efm Ugia stieleI 2 ) dis Eedlhqqeaﬁrmﬂe%ha@h&tr@@l €2%4nd

so that the blade (23) extends fromthe inner

diviing ¢ach phihe ter anghippercalinderichambers €61, B3} inghefiest chmmber (C1-Hp,

czsfg@fa?lﬁ% s@@%@mﬁg{;@ 2, 4] lngg,gﬁ% yﬁ%ﬁg@ﬁ n)galin‘&' th%%ﬁ.l’lar H%on (22)

reIa(tiZ/EDy dxaiting eaceh’trﬂ:detagr 100NGh; @Zﬁ)zmﬂﬁmeéhm@sﬁv@ﬂh;ﬁﬁiﬁhymgﬂfé eccentric
wi t hdr avvaga% aogls t.he nl ade %} circul a
rotary ISt ApReharitm ;?@F‘ﬁﬁﬁfé%(l% By elétqmuafht ¢ eoceniri geiprypiston

meg\%n%éﬂ c<(=_\)n?‘glre§:i}%r gmévvl %g' ﬁs‘&ﬂ%@ﬁi W%@Blaﬁ%@g 1 ac(élgﬁll;gen[lenrlber

(27wby which dlccdniylar plmfm ynd tha blatit €@ 3)vade imuthiral iy lomeabl yaenpled together

e g B P P B PSR R0 e e i

(22P eV g&@&l&shdfr@saﬁyoef (P2 dhatiRGRL Bﬁd@?'f{g ftﬁesalnﬂglar ﬁi@ton (22) is formed
eccentric rot ary pl1 st on nechani sm i ncl ud

integ Crsheges; 1.¢-24 3plibring shapahadngat aqmr&n;d therdefra sphiy nitedﬂacteccu3) is

* corfigbieadoe AR A Bha! GRSt kR Tteaih (2T B5E Plafier
exteitia el th(a(ﬁhner ﬁé’r)ph@f&ﬂwall’ kiviifAbe A@ tHe R@tet YerighdRt wall surface of the
1arrber nto an outer cylinder chanbe

cxllmdeﬁ ﬁl@thsy KGJInGa} therronpling rp@zber (2 Angfosmes lad%s(wm)gr)lg bush

AR 0 TR iR b o

a ci@)ariant-shaped Mt&tpeﬁbmesnrﬁ@ witiph 13@/11@%))1)1611&&1 iR tﬁ@ﬁﬂﬂﬂ dy the
chanper é @&k , the cylinder and t

ﬂﬂn&gﬁa}%ﬂ(ﬁ )3 &ewgrcgatartqf\t@ gvingiag bush 7>e%@aﬂeqeﬂénore radially

va $th¥n PR thicRnedd béﬁké?%fﬂ%‘aﬂﬂnﬂ@rﬁtéxfr@b for driving

€ eccentric rotary piston nmec 20); and a
[00¢6a§| ng (ThGpcdrdanehivith atsecond asirect dfeheymresent invention) théry is provided a

I st on chani sm,(20); wherein: the cylinder(21) is
rot%@mdq’@%%wemmpﬂgﬁ%w%a@cepﬁ@)mmg RYOR PIHIEHG é }inclding: a
cylBdeVDi Phhvidp@n3RRM Ay linder chamber (Cl, C2); an annular piston (22) housed, in
an eccentric fashion relative to the cylinder (21), in the cylinder chamber (Cl, C2) and

- dividing the cylinder



pi ston (22) and the blade (23) are nmutually novably
coupl ed together is provided; the coupling nenber

(27) has a first sliding surface (Pl) agai nst the

annul ar piston (22) and a second sliding surface (P2)
agai nst the blade (23); and fhe outer cylinder chanber
(A) formed on the outside of the annular piston (22)
and the inner cylinder chanber (C2) formed on the

chanmsir §€l, 6R) intchan anmﬂyhndqmchhmher((za)and lah ir@ter Eyliaeedamber (C2);

ande s 03 Sse b bniernBaabeCl Coe! fatisarapiibgoster nd

innfePt@ded dHdhBersBE, f@ @ntﬁ%rﬁ}ﬁﬂ BbfBer (@‘;ﬁf %%nltlﬁj dndld¥e@6nd chamber

pi ston nmechani sm’(20) i ncl udi ng: C (21)

(ClHaw i(RgLpnthaemlinder (2 land theranoianston (22) ,relﬁﬁ‘)ely executing eccentric
RN T e
(200;@nd aCddin@1@) Hi Whidh BOhdu3e the@¥édnREIQHLaSNFHINDBE indchhnisrted0); wherein:

Into an outer cylinder chanber (Cl) and an inner

theylingea@t) is peavidad wighcthy blade (233; axoupling memnbefi(3 Pdyerhipnthe annular
pls{é)ﬂ?%@%g %%ﬁad% KW«{ m(t@'édrly gﬁ%ﬁg}u‘g%tgée% ?s%%{;\ggéd t(h'% coupling

I NN

mefribes7 s aifest sli@hg Hﬁlfac@ZP Hiagaian %eaanﬁﬂ@ﬂpiﬁion cImaben second
21) and the_annul ar

(O -Lp, <Lp), th I ind
SI’CE’:F‘%%%"? &%9 aga)étv%me\%é% etk @utewé@ﬁ@rrql@nbﬁt@)fomed on the
outSRb bPiBe aﬁllﬂé:r'tp\(dt&g(ﬂ?&m&ﬁme %,g;,érv(tagfogﬁgd on he nside of

eccentric rotary piSton a cas
the(@at@lan pistown (22h differ Fromseach b&eﬂncsmﬁon ishutofftangly. pi st on

OB b oo SO e
mabine Wihildinlghh &RBha Fotitly Hhsh rﬁgc%)im@tﬁ‘bé)hﬁcﬂiﬁlﬁg% cgﬁ&ier 21)

are nmutual 'y novably coupl ed together i's
havifggarcamplar ﬁsdmdelnftb@mb@z@l (El%bsalaalﬁllulas pistinj (ﬁ?)rigmsw freanecceentric

fshiop o400 IR en 010l QU R bR Bl iR ne

cylﬁidﬁltk’clﬁﬁlbﬁl* E1.002)ig#)anl oﬁltér‘é Iﬁﬁﬁr ERMnghed @? %ﬂ@@&mnbr ®=11ndé} chamber
split-ring shape havi ng a a portion thereof

(CPhendst blete (@Msnoge%larﬁhq @ilinder chambrs (Ch€2) m@bﬂmﬁnﬁmgeh of the outer
ond B8y 0hdr b T 44 P R o R0 it 6230 secona

chasbref €Clel s, @21—&@ thelelyBrdap €2 1I) Bh& ﬂ@| amﬂﬂhi p1§t'éﬁ f(ameclafivdliexecuting
annul ar cyl j nder . chanber t he coupling nenber

CCCEBITT TGIALY MRtoRCE YiVIRg BGF SWgﬁWﬁhdll‘@ng thi §CGCREIC HOBIYAXNON

eGR40 OB o e L BB bkl

: (ZOD;eThemlﬁﬂM Tq}éilﬂdét‘@@ 1m4anovhled Wlﬂlgﬂ) bl@liﬂléy) Eeblcblmg nidatber (27) by
it the a and the outer
hl?ﬁﬁl?er?&a IR ER) elé ')hg 5?68? @ésjarsmuwélya%ﬂ@blyéwaple@ fpgether is
pro(@f@l@&” i cdr?[lgﬁﬁé)ﬁeﬁﬂ%&) @A ¥hs st sSRARE sk (18 2o GRE TS Inular piston
(22) and a second sliding surface (P2) against




on the inside of the annular piston (22) differ from
each other in suction shutoff angle. [0016d] In
accordance with a fourth aspect of the present
invention, there is provided a rotary fluid nmachine
conprising: an eccentric rotaey piston nechani sm (20)
including: a cylinder (21) having an annular cylinder
chanber (C, C2); an annul ar piston (22) housed, in

thedilade ¢2BNthe Iaﬁmflﬂﬁﬁﬁt&f(m}?is &Brtﬂéﬁ iikt8 atchchapy,lilend @]?ht(rﬂ@shaﬁemavmg at
t he cylinder_ chanber and d|V|d|n

a pejion ﬁléf‘é@()f@ﬁah‘bﬂ}e biade (530\,29 cqnﬁg@reéﬁp brinsgrted ;hrw@ethe split of the

o B3RET 6L AR ab00 oG i SHRERSRE Phan e o e

outanpkripieral walhguréee bf thie shivdarowyliaderahambanel, Glf».}&i the d@.fphng member

b e bR (CoTerips s bie Bpove RB) upich pdencraph) and
witBdwabI§ M YhEb add rgBPéhd(a?&)c laf Er!c%hhﬂeﬁl ?%gﬂggurface which is

eccentfic rotary notion r|V|ng nec
swinggildy held ah thebesplitby the arviutey pistoaf @2); and ﬂiemuten gylinkder chamber (C1)

forp g e < i e P BERs PR AL Get ey 9t TprBrgh ) formed
on Gk STihe 2Rhlar g@@ﬁ €27) diffd Eroby édch Ber fadtdtionShiRbA whgled
with the bl ade ( a coupling nmenber (27) by whic

[00i6 ann Jnapwgsql&np@mtb afyurdragpechef the prasent (m@hticax, there is provided a

I | ed t th de
rordfy PSR e TR XA i S IR S R it P RSB B o
cylﬁ)iera(gﬁ)l Hasingtah%nmlﬁltdyﬁﬁdéilcﬁirﬁbbr(@lzb ?fﬂﬂ @nﬁi@ﬁlﬁﬁt@n (22) housed, in
slldln%msurface ainst the bl ade

an geeeirig Ogtr%lﬁtl‘(ezgy qféf 1ndsr iRl inthacydinger er (Ci eCZ) apd
vl he LYBRGCARRBEEL O nfl oy RIS B B bner

cylinlia chpibtr @2)1dnd a lmmm:ﬂrdl@bﬁiom tHe23}inded clidmstier ((tl?CZ) and
lade 2%% ext ends fro $nner er i hera
© Per lalaerﬁ@ f? shambery (¢l € }mgt%ﬁesr chew@er (Cl-Hp,

CZ-@IH) léié?ﬁ sEdHnH %ﬁ%bé}zgmg rcg Eg&dftheca)lmdgﬁp é(hg%? ﬁﬂ'&lar Blston (22)

is for ngi‘ng
relattlvalcr @Xgmug ecqensic rorﬂaryuhotunwl v drivieg bleghamisth (30) whichwchidgs a

ariv}fe AR St e SeEatinTony PRl Gany GBI Hia pepi (10) in which
to h%ﬁéel the 8¢efithie r&ﬁﬁgﬂlsﬁfn RbHABmM(ZH) whils: el cylu'ﬂﬂzr g3 fidprovided

with an eccentric part

rovi dé
withiie b&@@t(af)ea cqmnhng iesbeni@ oy which fieemofiat pietor (22) andthe blade

f d.
3 et ey By RO BEE R FrcS ViR o Bins pemen 2 g a it
~ sliding spffadel (OT) igéﬁﬁi tBe alhxﬂlldr Ijh%tcﬁ))(h%)’ﬁﬂra sebaiR@ing @Lufac@?ﬁ) against

the driving shaft s hel t both axial si

- the Blgde (ZBnicthe pnrulas P@E@e@ Yis formad intg 8Cashapemes iy a)ltta@g rskg,ape having
7
R B BRSSP e o e

- annglaepisen (22)as0 thdraic Widet(D®) dxednks &&m&he inner peripheral



side portions of the eccentric part (33a). 6 [0017]
The rotary fluid nmachine of an enbodi nent is
characterized in that; the cylinder (21) is provided
with the blade (23); a coupling nenber (27) by which
the annul ar piston (22) and ftée bl ade (23) are

mut ual | y novably coupl ed together is provided; and the
coupling nmenber (27) has a first sliding surface (Pl)

wallgaiictto e uan Peligherdd Wall @Brfade2? theAduldr %ﬂﬁ@&d:h&xhb&' (Gﬁ C2); the
surface (P2) against the blade (23 I n "addi tion,

coyplingsmexphen (2D 1 forpeddy mveringiog dush R7) bavingyoilede groove (28) which

ad\%?}gééb%ﬁwlg@édv&% ?&s thQ glsdﬁe gﬂg cﬁﬁc' c1?c§1'ia[r‘§ff %1]%15 [ \.&?{ é)enpheral

sur&m:e eviihdi seinigatdf hélﬂen ﬂfe%ﬁl@trﬁy thé s ulldr istonDEY) tHehRmng shaft (33) is
ntric rotary pistaon __nechanism (20) which is

ProvifsA gt A %Pﬂ&ﬁ%%é@%?%%@%ﬁh%?ﬁ% ofiaxle ofthe driving shaft
3 3tr) 'B? aﬁ%lﬂéd@t@ﬁﬁme& arhdurft BF edBfidiy Wh AlecBitL ?éh (3 albemr%gfonﬁed ina

efatfvely execute eccentric rotary not
porsion éovpteid ¢n ﬁntcahlgdelrdtandmr (Eh&2rtheilaving ststfiq3 X(i2 Byld an dhoth axial

t he bl ad rel ati.vely sw ng. about. a redet er mi ned
sidg frgne et Fokaie pat LED n 4 i@ P seRuatinne b (165 170
and A€ eddehfrRGArt @35 & foRRedb HalEa dﬁhﬁﬁa‘? gfegf%} thal\ft&Pof 1€ both axial

vol ume of "the cylinder chanber C2) increases, gas ,
side porgipasel theeasenttip part (A3ehder chanber (d, C2), and when

the vol une of the cylinder chanber (O, )

decreases, the gas is conpressed. [0019] In an

enbodi ment of the present invention, when the bl ade

(23) and the annular piston (22) operate (relative

swi ng notion and advance/w t hdraw notion) via the

coupling nenber (27), the coupling menber (27)

substantially conmes into surface contact, in the

sliding surfaces (P, P2), with both the annul ar

pi ston (22) and the blade (23). In addition, since the

menbers are brought into surface contact with each

other in the sliding surfaces (P 1, P2) as described

above, this nmakes it possible to reduce the | oad per

unit of area which is applied to the surface contact

portions. [0020] In addition, in an enbodi nent of the

present invention: the annular piston (22) is forned

into a Cshape, i.e., a split-ring shape having at a

portion thereof a split;



the blade (23) is configured to be inserted through

the split of the annular piston (22) so that the

bl ade (23) extends fromthe inner peripheral wall

surface to the outer peripheral 7 wall surface of the

annul ar cylinder chanber (A, C2); and the coupling

menber (27) is fornmed by a swi nging bush (27) having a

bl ade groove (28) which advanceably and w t hdrawably
[00I] ds  (The rdthydinid 23¢hiagdf @ anbodithent issoharasfepelin tioatt er

peri pheral . syrface which is swngably held in the

spli ewﬁ'ﬂq?é&alafﬁﬂr%\“d?ﬂ ‘é”(ﬂbﬂw?’@ﬁf%ﬂ){ 0021] Accordingly,

when ‘ . . . ( ,

acti eg?gpél,ﬁgt he Db Zl):jg ?%Sl eian esaﬁﬁﬂ@ggg@dﬁ%ﬁ?i@? aée
- muhadlgenqyably\ceuggleBiogethertinprosidedgaindg bush (27) while

"being in surface ¢ ct t.herewith and.the sw i n .
pusniEsTyPLETRGE R0 DG & Y itiee P@Ce AP Bt piston
(22%) 3Rd a WRbhEsIHARRArthdd (B2 doBtist tﬁ@mhm%ﬁ he{ g, thERir "annular”
ensures that the coupling menber (27) conmes into )
shapg pfegtiened dn tg pbaxseoriigiration ingludes these sk ad parfepl cinclsrshape, ellipse

sha%é@lﬁgggdgga%ﬁbl ade (23) and the load per unit of area
i'chis ap

S ied to the contact portions is reduced

[00a8T houln thébh embéifdReht of ilkOxdent WOedibn, WEMAIAHE edcBntric rotary piston
ddition, i.n an enbodi nent of the present invention, )
meawélsgx@%wl@eh@émpqu% by 3 @pmpiehoedagism s gegivated, the cylinder

Ql?hl C kgess l%g%sfﬁ)élr@%yf@takﬁewanng g#%lt}%tr}gn (rB A [ %Elg]g the
eccklgtrie rotarfy midtonsthe agiulg distehn(202 d@)d hé blabe (23Y ralaivielyosaing about a

RSB ot S S e A TERTR S ko
blaég%@g?t Whéh thOiimsbe R c?/ﬂl‘?d’é% ’t&@ﬁsz? g%l,“%@)f iﬁ&e&@g,f%s is drawn into

, as shown In Figufe 6 gpicts t
the gpivnden changhes (Gl C2R 27d wihen the vobwee ofdbadylpdienthapdest (GCloG2)
d and aﬁ shawn in Figure 6(B) which depicts the annular
CHhPEEonC £275 THPF€% upper dead point position, this

[00¢gleat ef aaRnibBd@dntloMBk Fif@el{t BSoentidls wWlien tHebBadRIMN AH the annular
piston (22). This inva I Ds

id vol une ) is a volunme from

pistm (22D operefk (istaéive swiag geotion gnd advanety/ wighvaaw swtion)via thesoupling

e B P57 RTBUE B B PRl BUE TR s
surfatest(R e, IE) okitlpb@b e @nclaepiben ({2yandihe basled23)l I & addition, since the
chanber. As a result, the hjgh pressure gas |ingeri nng) s

- mempers A broRgal intp sysfacmeontacsyith sagkpthen inghe sliting sisfaces (P1,
des@?lge??iﬂéfe, gﬁ%ﬁg@% (1]1( gﬁ%lbfsé)lﬁ% ?e?lgﬁe fhe fo%ﬁ%e?%ea%hi%ﬁ f applied to
the surface contact portions.
[0020] In addition, in an embodiment Qf the present invention:

the annular piston (22) is formed into a C-shape, i.e., a split-ring shape having at a
portion thereof a split;

the blade (23) is configured to be inserted through the split of the annular piston (22)

so that the blade (23) extends from the inner peripheral wall surface to the outer peripheral



process and i's re-expanded, thereby deteriorating the
efficiency. Conversely speaking, if it is 8 attenpted
to reduce reexpansion | oss when the center of the
SW ngi ng bush (27) is made t agree with the wal
t hi ckness center of the annular piston (22), this
requi res the provision of the sw nging bush (27) of
the asymetric type which makes assenbly work

will soufatesfoh®anriuo 2ylindenchaentdieC2andd, in an
enbodlnent of the present i nvention, the center of the

swi ngierfguplingmentey (373 ifoEptdscswingiBg basti @Dihpvipaadlage groove

(zé)hﬁgicﬁ Jh%ﬂt%h% %—‘ngr 3 2&%@1& \l}\lﬁfbl#%gz? {ig' @ﬁg&’ﬂ 28-Whped

oun perhmerabsmfaoet w@t’&h)ls swingdbby heddviar the sidatly el anhulposiston (1),

n hown in Fjgure 7(B V\hlchdeplcsth nnular
W@ﬁt 3 seprdingly; v éhg 5@% %egamyatsmma apisng 20) fctivated, the
blddb ?Zﬁﬁﬁfv@s BRK 8ad trthRR AR BU® @vE e lof tHeQUMEEne bush (27) while

reexpansion | oss wthout creating the invald vo

beitpay) susiaescomteshtheteavithand tiersyingingbusl 137) stvirtgh én the split of the annular

oI Rl Reine BB R DR DSy S Tt member

(27%01@95 TN suﬁh&ﬁt@%hﬁ‘ﬁde&ﬁﬂtatt%ﬂhﬁé annful¥@ ;iﬁmﬂt(bzﬁ)rana 'tttﬁatHPdale (23) and

C{ is firmy fixed to the casing and
thed94 nea apit parya which i appbiedl toghe mta@tmtxw isreed beedivaithout fail. [0022]
[dé [0029] In an enbodi ment of the present
ention, the cylinder (21) having the cylinder
[Oazhpnber (A, C2) beconmes a novabl e side and the
nul ar_piston (22) in the cylinder chanpber (d, C2)
[00831c onesndditign; B Fpbedigent edecipresentinveniios, the Breing|cenfer of the

swirih ! 9] Rlaisplal 1B ot IR Loy B 08 W P8BS Mter of he

respect to the an

mmdiarsnstcpn@ﬁll on is f| xed while executi ng SWI ng notion
l.i ng. menber %27) and the operatjon of the

looéélc ent rfﬁéfg of BreaMingingush %eﬁﬁlﬁ.sgrmn@m tyge s gmplqygd whose
cenfH Eorr&PBﬁd%% tHaak al PRREALSS Qhterldt %eca‘ﬂ#ﬁla% ﬁtgto ﬁé%ﬁd (hdoh has at its
bo e a

cones Into surface contact with ["ar

botlp Side&idei(uza)chmﬂaredmrts (2, a6 2iBywn aFigure 6@0wlbéh délil'tﬁs the annular
. foregoin ct,s of the resent invention

pist maé%lp epe eadipoit pRYeH and A5 sk i Sewe |6&%)[ \am%tiaws the

annbilad! bﬂtoﬁ‘%ﬁ)' il fs \ﬁﬁbeﬁ" 'Eleétﬁpoﬁt%ﬁlﬁﬁﬁ ik &RGtel O tRAEld V<§1ﬁ1%e (Ds) inside

cylinder (21) is firnmly fixed to the casing (10
the puprenlas pistrine(22)oi %mnfallﬂ)VOlml&i&sbisedmhmna foem oivhiichi igh pressure gas is
not Gt ed? n étﬁer) words, high pressure gas remains in the invalid volume (Ds) even

.after completion of a compression process in the high pressure chamber (C2-Hp) as a first

chamber. As a result, the high pressure gas lingering in the invalid volume (Ds) leaks into
the low pressure chamber (C2-Lp) as a second chamber at the start of a subsequent suction

process and is re-expanded, thereby deteriorating the efficiency. Conversely speaking, if it is



[0031] In the sixth aspect of the present invention,
the cylinder (21) having the cylinder chanber (d,
C2) becones a stationary side and the annul ar piston
(22) in the cylinder 9 chan‘oger (A, C2) becones a
novabl e si de. Because of this] the annular piston (22)
advances and withdraws with respect to the bI ade (23)
which is _integral wi.th the cylinder (21) . an

atteypRted fogigdice reeansiqpegsavhsn WWQO%W ﬁ‘@mﬁv@g .bsﬂi @7 mede to

agfe® Wath {AGw I & heds ¢édterdtthe blaf gﬁtro?g%? hf? %@ﬂ@ provision of the

eccentric rotary piston nec Pt
swingimigrhysh (4D of the &yatmedm; typhehch mﬂkamsmmip%rk(iﬂiﬂ)lesms

[O@i 2l B Enita % asrbokent o B et e Sirensr o the
WE U7 13Qflsﬁlef<‘:@d RbRSAMAIY MGRRd 8Rn thd WiBRIckness center of the

Embodi nent s of Br esent Tnvention provide a rotary
anfularipisterh), ﬁ%Shminclh iggre TEhRwhich depigts thejannulargtistont (38) in its lower

.deé:dg/}}m&%%gmélgé%d ;ﬂ% %W%E)t %%ég L nd}g{lep éﬂhﬁand i I&orhg(g;) in its

e e Iﬁﬂnttpbﬁtl&y | IThibaherefofyHges ﬁt@ossﬂ:iﬁio eadifithedibe %bﬁipansmn loss
pled to an axial end of each of the

| t
Wl@ Vsreain ha theﬁmhdefylumﬂ@ﬁ)se‘f@whezgae switgng bish 6 ef the symmetrical

gygé (24), the inner cylinder (25), and the end
typ ngf}i eé]) are integrated with each other. [0033] In

[O(Eﬁ] e mbBdibointenodt thdygregentineattion pv@idd axotary fieid eydchind @ihich is

formed by integrating the outer cylinder (24)
Cha;?ﬂﬁgrl Ter cyI inder (25) with the end plate (26),

strength of
the cyli nder ﬁ)EOOB%ﬁgngggferncgﬁtﬁgﬁg?’%ﬁﬁe pr esent

i nvetheicylindsr é’Ml) w@oupledtmtthc grivihg irgdchrmoini (36).whi ch i s

oo b b be P CIR OGS G 1 s oinder
chadibef 8TIECOS bdcbRcan Mol Mle BHSLRIthE agﬁulﬁ%téﬂ@,??ﬁ%@éﬁﬁﬁer chamber
(26). [ 0035] In an enbodi nent of the present

(Cli GY)repwas a staonanngide. aReeause ohtis, ﬁmbéazi@)(%r)em@gelswalmthe cylmder

8 T A Gl

white¢lédeattingdwihh@ofisinuih Gle PiyslingmmédRy (2 dnd e opaduoxpd»tah@eccenmc

This therefore inpedes the | eakage of gas from

| rotét(rh El)sm magchanipm (Q dseyriedavs di emeshaopergior theserpling member (27)
mﬁ%ﬁﬂ%ﬁﬁ&e%ﬁ%#tﬁﬁ?ﬁg@?ﬂl@ %Jlér‘ﬂ1&oﬂ‘@§5‘&ﬁ%hc¥“&1‘a&é‘(23i as in each of

_ characteri ze
the foregoing aspects of the present invention.

[0030] Embodiments of the present invention provide a rotary fluid machine which is
characterized in that:

the cylinder (21) is firmly fixed to the casing (10); and

the annular piston (22) is coupled to the driving mechanism (30).
[0031] In the sixth aspect of the present invention, the cylinder (21) having the cylinder
chamber (Cl, C2) becomes a stationary side and the annular piston (22) in the cylinder



the cylinder (21) has an outer cylinder (24) and an
i nner cylinder (25), the outer and inner cylinders
(24, 25) defining the cylinder chanber (O, C2); and 10
the outer cylinder (24), the inner cyllnder (25), and
the bl ade (23) are |ntegrate8 with each other. [0037]
In an enbodi nent of the present invention, the
. cylinder (21), fornmed by integrating the outer

chayber (e €2) Botpmanal mtohﬁale pider Badaugeddthis, 2ik) anwulahpfsiibﬁ (22)

bl ade This therefore s [ ]
PGS o S PO RSPt e e () Whishy infegrobiith the cylinder (21)

AT ) RSSO PGB (5627

thedxpsmtmgﬁth@Mmtsmthpldtrmna}hamhmq‘m)u1x,:cani:¢cbcrut.( 3Dhrimnitat

VI R
(22 3dthe Bfalle FZ%U‘ 128 hﬁéﬁcﬁ bPiRetihiea iR bfboddhents 6F Bt b&@ent tiRntion.

eccentric 53; (33a) being coupled to either
[0089] i noEmbediments pf thiprasentinventios provide a (aay; ﬂuaimadm@ which is

chagédt%ﬂz&g %ﬁ@ft (33) is held, at both axial side

portions of the eccentric part (33a), on the casing

(10) the bylaiden(2beias an guteasllidér k04, and 4@ inned JU8& (13), tBBouter and

nb diiment of the present invention, since the driving

Indqrs 64.33) Acfaing e pyiindes charnlssd € €208 ap epd B]tﬁtﬁ{ﬁ ng
co“g%?g?&% el'i“igael AR bt &:2h BF S ]pmh!irﬁl Rk hlmﬁtsd(%zt afs t?!ag bot

portions o e eccen
c oupthe dutencydintdérd24); the irmet cylthder (C2)] )md)llhe éﬂirbplaﬂ& m%)aate integrated
.Pisto 22) whichever is a novable side, on the
“mﬁﬁgiﬁ’ 10) through the bearing parts (1 6a, 17a),

[008%j S itaAkhlbodBisent 8%99&%&%51?% ?% N 1%yﬁ%%§22 Iﬁfggél %F y

pi'ston nechani sm (20). [ 0040
inte@rdbiog |ﬂrﬁemlt@’ leﬁndeh @4p pedthotinienvdmdeo@ Spwik iteend platt @6y, is

which is,chara at a heat

et TS helnfchcibese e et o Sk L out er
[00PAr | PheEibddimédi€of tRE FIRME infeftRinrdvidd, ﬁtr&ﬁlryrfﬁ&&ﬁiaaﬁﬂ@ which is

(20). The heat insulating space (S3) a“space where
chatag{grized in that a compliance mechanism (29)is prowded which reduces an axial gap
between an end surface of the annular piston (22) and the end plate (26).
[0035] In an embodiment of the present invention, the compliance mechanism (29)
reduces an axial gap which may be created by high pressure of gas
the cylinder chamber (Cl, C2) between the end surface of the énnular piston (22) and the end
plate (26). This therefore impedes the leakage of gas from the axial gap.
o [0036] Embodiments of the present invention pfovide a rotary fluid machine which is
characterized in that;

the cylinder (21) has an outer cylinder (24) and an inner cylinder (25), the outer and
inner cylinders (24,25) defining the cylinder chamber (Cl, C2); and



pressure gas is accunul ated, for exanple. [0044] In an
enbodi nent of the present invention, in the case where
the eccentric rotary piston mechanism (20) is
i npl enented by, for exanple,(f conpr essi on nechani sm
(20), 11 it is possible to ﬁnpede the transfer of
heat fromthe high pressure space (S2) of the casing
(10) to low pressure refrigerant which is drawn into
the GoORELSINAS (IBCIHS Mnertyiiaor(25)] £124Rd bIEIN@Y) 48 M with
the present invention provide a rotary fluid machine

is characterized in that the eccentric rotary

ea
st on C [ [ G .eSSl 0N ,.Mec i sm r
078 ¢ P i e ples oV RUGE WGAHEG P Rifned B
inteprdring iterouter ofliidoe(24y &tkhé inha\slhded (B5) withitheblsdse3 WRehployed.
the eccentrjc rotar pi ston nmechanism (20) is a
This fg@ﬂlﬂﬂlﬂ?ﬁ&h@gﬁpéﬁjraqlqn qaf$herpladeiedi o prevent a
, . . . .
0D ErbgeFRUPRERLEN 18Kk OGN Ol Bl i
chagaetenizat inghagt on (22) and the bl ade (23). [0047]
Enbodi nent s_of, t he esent jnventio royide a rota
1 o e g ettasar CPERSEh slede st it pgvde s G
cougleld b the eBrdARGBE)30) is forned by an el ectric notor
- for driving the conpression nechanism (20); the

~ casithgdiivioy shafl (§3) kesnfiicquentrit ras (33n) bifueterduefrom the center of
- roufigIRhERLG, gﬁg@g} B (%gléle?%)diighgfﬁle STt 19) 5P mmular piston

(22ga@Aduni cation with a suction side of the conpression
mechani sm (20) and a high pressure space (S2) in fluid

“comitydiddang gatBIs eld.dit bethaxighsids prstiests of Hie eccentric part (33a), on

' ' i ),-afe formed in the casing
the%%@%&@ﬁ%@ﬁ@é@???ﬁ%ﬁ%ﬂ&ﬁ(30) is disposed in the
[0039w prieas embodipmatof(th presdnd Gd-ShtidnNsiade BEBAAnF RS ?B) for driving
the present  invention, after havi ng flowed into the
12

the pesptrip FoRey pistersperhanieis; (YO)aptate &/hile Bring held oot thehoth gl side
portih of thePeaMRid oﬁ}atﬁ‘tﬁ(g E%g:ﬁ‘g@g@{ueeﬁkﬂﬂe Eﬁﬁ%&gﬂzﬁ ghs ti'llg gﬂnulilg)?ston (22)

gas drawn I nt essi on necira
whiclmvpr is 8 s ably sidecorcthrpasigs(l Onthrovgh erbcating p&)s (16a,a7a), this

i gh pressure,.flows qut to the high pressure space
sableg B PRSP o R URERG out of t he

sing (10). In an enbodi nent of the present

: I nventi on,
[0041]
[0042]
[0043] Embodiments of the present invention provide a rotary fluid machine which is

characterized in that a heat insulating space (83) is formed around the outer periphery of the
eccentric rotary piston mechanism (20). The heat insulating space (S3) is a space where low
pressure gas is accumulated, for example.

[0044] In an embodiment of the present invention, in the case where the eccentric rotary

piston mechanism (20) is implemented by, for example, a compression mechanism (20),



since the electric notor (30) is disposed in the | ow
pressure space (S 1), this causes suction gas to flow
around the electric notor (30). Enbodi nents of the
present invention provide a g tary fluid machi ne whose
prerequisite configuration is the same as that of the
rotary fluid machine of the first aspect, the 12

fluid machine of the sixteenth aspect being

t
it iélg)@?irhl\;tt@ inpeslg theq{raostsr of hepiefrery thefdgh pressuye space (§2mmm=e@smg (10)
t
Wi etg lac}n“ﬂﬁ’i gg}l?égll%g‘gg%r:ﬁli E’%Cﬁ %L%gll\’vﬁ %t&%%ﬁmp%%% gxchams&rtZO)
[00415} ual Eynbodiveehtsyof deitpdset iivegadmglovide apoami ﬂiﬁdimat:lﬁ@e which is

cou llngpﬂe er §27 has a first sliding surface (P1
&t TR PREPRIFC Ftay gstqnopgchapigm42Q)ds o pemprpssimgechanism
forsygvf,lﬁ ﬁufd%)icoﬁig a%ﬂ%e bl ade (23); and the outer
cylin er chanb %%%5% rmed on the outside of the:
[0G4hhul aln ai emb@dm@z@f thepresentinvention, iayhd caskewherbtheleedentric rotary

. (C2 or.ne n the inside aof the.annul i ston 2
pistfirgesioiE okt COGHBROf Fieipptso i JSRTE It Biryfe  clagih e
cotipretsit etfsiaidy A ik Rhkage AR odcirréRe efw@artaﬁ@ §e1;§d@@ofme

angl e of the annular glston (22) or the angle of the

mu@%ﬂ@ﬁﬂéﬂ?%ﬁ@@ﬂaﬂﬂmEKR h a suction process is conpleted
th .. t.h ds,. the. . .
(00471 o bt of RSk ilonrigF hrowel aPReh] oy lhing Viich s

chagttkirized ih thewrbodi ment s of the present invention provide

a rotary fluid machine which is characterized in that

t he @86‘{1"@5 I%qehmw (3Qhisifermed byiea elsgiriematgn fprdrssing the
oorﬁ Q9" ater than the suction shutoff angle

t e |nner c hder chanmber (C2). In enbodi nents of

t he theessing (10)is embcmﬁ:gureti hetodiolifcthe barRpresichaniguhaidh (20) and the
i val une é)%tween the outer cylinder chanber (d) and
ee‘ftﬂ‘én}(’mﬁ tyl i nder chamber (C2) can be reduced by

di ff giRMbie ' ! i

(01, BB Pal O 1P i EREmLRORorH) PARof HAT B
confipsessioniradchsnisny (263 michghigh pressuce space (SB)incfhid anmhamcﬁtlohlmeth a

RS I A e R AR T
Vol URB eleBirit 1St61186) ik BisPodln thellov Pres Qe )z for

some vibration to be generated du e drfference
[004dt wedn anlembadiment oftbe plfesmmtmcm afterdaving flowed irtti the low

prefiSaacaleh e FARET. teite Bice S5 AREhe cofipgion mechanism

(20), CThe gha\drawh adb MRUbmpRksibiBecRhREEND) is '&M Pfebsiéﬂ by the compression
however, the difference between the anplitude o?

meghgrignid26) to @thigh pressyre, lowneut t@ﬂleéngltgma;snmpa@ﬁs%d”ﬁhe casing
(IOf %& 18621%% Llﬂlgd Mﬂhe%gigng {105 ONAYs e];ﬂbo %nllje% of e pllresentt mvention,

nner cy
since the electnc motor (30) is disposed in the low pressure space (S1), this causes suction gas

to flow around the electric motor (30).
Embodiments of the present invention provide a rotary fluid machine whose

prerequisite configuration is the same as that of the rotary fluid machine of the first aspect, the



chanmber (C2) is |essened, thereby stabilizing the
operation of the nechanism (20). Enbodi nents of the
present invention provide a rotary fluid machi ne whose
prerequisite configuration iizthe same as that of the
rotary fluid machine of the first aspect, the 13
rotary fluid machine of the eighteenth aspect being
characterized in that: the cylinder (21) is provided
rotaviytfluid inechinestehd stdenttoaspoctbeing @hireerBieded (2thht: Bé oinddd (21) is
t he annpul ar. pi ston (22) and the blade (23) are
profled AR herbldiaRy): 8 solise mesder (D by S¥hishdie ehaaiar pisien (22) and the
. C Lidi
blaQOIER) o oy ow P Beh Sl ik Mol Bt 07 has
firg klidinggnrfage (RI1Q egaifsPHe angalianpiston (22) hdd eecord Jlidinheurface (P2)
annyl i.sfon 2) is fornmed into a_C-shape, i.e,, a
Ayt fhe gds éféh%{'&é‘@ ?rr?@f[%%er aﬂ@eﬁqr O farped ap fhepute of the
anrllé pwt@p(tgz)( Akhd & RHfihdt ERAnteR (@@ fhidR on8hk inkile 8};@@ ular
spl i ( aé%P

t he of the annul ar piston 2) so that the

pistopd$2)ediffenfomm pachmthednén sustien shyteff aner deraydlyithe suétimeshutoff
v s i pher.al | f ft |
o AR REaROEIRL i R 5 Bl g S B BR Bl o

which of sREtiRObrbyesSis Sonptdddn Brisdylihdet hiANdr oL, @2hliRder words, the

g:lgr oove = (28) which advanceably and w t hdrawabl y hol ds
angle,@ winehyecqmusyssiwndgrasess is started ar c- shaped out er

[ ' ' ' I ol d ip.t .

per g AR BB A et 6 macie
whithilig Tiﬂmbtent?lrﬂ? drat l&l)é?lsﬁctig)ﬁ {S]ri]mdffﬁtliglé bﬁhls _Uﬁtﬁi @&in@ir drtrlbblﬁber (Clyis
- _annu i sto n e inner cylinder chanber

erafie s BBl el dbe BRer YandssHATEher B2k o (22)

di ff j ; ' . ff

add 1 oATRERGT (¥ fhetent Rycifly 0 iRRULD coftion yme
betweendheoyterfdylindbr nipnitien €C1) wind thh iiner gfindachambadd?) eantteatduced

. [ h f I f th lind

by i GreBiined SHie ot MRt e bh Cof Hpreeaaagringpetion
shufofarlg¥\@petidlly PP iakinE MRt dldhto ] heR MY HRAL cﬁdi@«g r&:ﬂgmber

present invention the difference in conpressio
- (Clygreatercthan thet eftheinnenydylind@rchembert{€2))( CWhearihk ¢dnepressivarvolume

L] nber . be.red b .
it S Bl I3 Wi HEPLS G Spmaibriids O gerie dfa sl Gerence
betvwén, th&hhplitidiafaaghe Ahdt4tiond irStHe bﬁt@f‘cylfnﬁ?it&faﬁlbé"@l)eand ﬁhe

especi ally by making the suction shutoff angle of the

ampli f égrangddtuaginagisdhe inpey gyligdesshamber{en). t Haembéditeats of the

' v i C .. Therefare, t.he ..
prec o B R IR Bt 4 BT e fuctutions e
outdricylitidenthamteer (T1) biEthe win@litudy bf RERle TRGAIHETs ih He)indRdylinder

anplitude of torque fluctuations in the inner

t he 1€ . . .
chaber (Gde s leseneddherelpstabilizing theaqperation pEthe myechanism (20).
Embodiments of the present invention provide a rotary fluid machine whose

prerequisite configuration is the same as that of the rotary fluid machine of the first aspect, the



stabilizing the operation of the mechanism (20). In
addi tion, enbodi nents of the present invention provide
a rotary fluid 14 nmachine conprising: an eccentric
rotary piston nechanlsn1(20)H%ncluding: a cylinder
(21) having an annul ar cylinder chanber (d, C2); an
annul ar piston (22) housed, in an eccentric fashion
relative to the cylinder (21) in the cylinder chamber

rotaf fluidGAhchanch fdh/dightaght :ﬁge& péihg Ql%actéiﬂ@d"fﬁ%at(lﬁé cylfeddr (21) is

into an outer 6%Ilnder chanmber and an i nner

prexgdadivigty the bladees); (a@z)lplmgan@mbprlﬁéa ey W) the) papdes gtbtan{(22) and
o0 OB G R e
has i %;l ﬁﬁt_ slﬁlm&g‘rs‘fmfacé @E{ 1?] g@éndlﬂ?tr?gdg?maﬂ}?stag ﬁ?} ?ﬁﬂ; a gér?ggib ggdmg surface
® iag?iaﬁ 'ﬂ(e%fkf@)at ﬂl@@}@}ﬂ@rﬂﬁm f%% 385@“@&% ipfoc Csbapgrie. a
splifitinsQha egih%F Vi ﬁx@fgoisgﬁ‘h% Qe l}fl’gc;ié:@3 34 %l) yedgzlo be inserted

CIv N V|ng e ‘eccen
thrut@hfthm&:}ﬂitﬂ)(tﬁ@)mmmmblsmrda% soghdt 110 blade (2B extbntiﬁﬁ'bmuﬁtﬁmner

peray 0 PiTi5S 0 PAIE: PR LBL I RER et e il ARLIET Sienbe

(Cl CZ% _ﬁﬁtoouﬁl Iﬁéihlbé}‘@ﬁ) 14 %;ﬁ'led 5369&9&’1 E@uﬂ’i h i agtﬂ B8R groove

; a coupling nmenb t he annul
(28 i chradyargabdnand \Mréhd@m@éy Kl(ﬂéﬁ) thabbde A3) el 4 ylmvim‘ atu-shaped outer

P T TR M T

- cylPideit hambérd2)) foRfledorSBe 0Gids bi GBSt is@&ﬁ(zé)c’a%;h 1BERAhEylinder

t he bl ade (23) t he annul ar piston 2 formed intod
chagnber (473 fermeid o the insidppf the Pt ffﬁgﬁtan egch other in suction
' thereof a split; the blade (23) is configured

Sth&{c%}d&?Fnsert ed through the split of the annul ar piston

( 2 2) In slditiohadmbidigméntacfihé gdker iiventls froaie b RetatyMed machine
her al gignhsurface to the outer peripheral _wal

whichis Shagaciiz #itl sctien shuipfbangleofithroutercylindsg phanahes (C) is

oY R b B ELCY, L0

Wi t hhirea!kmﬂimentmif dise prbenbinediofn R)difitran ia corpiession volume
betdeeh tﬁg gﬁgrdcylmder chamber (Cl) and the inner cylinder chamber (C2) can be reduced
by differentiating the outer and inner cylinder chambers (Cl, C2) from each other in suction
shutoff angle (especially by making the suction shutoff angle of the outer cylinder chamber
(Cl) greater than that of the inner cylinder chamber (C2)). Therefore, the difference
between the amplitude of torque fluctuations in the outer cylinder chamber (Cl1) and the
amplitude of torque fluctuations in the inner cylinder chamber (C2) is lessened, thereby
- stabilizing the operation of the mechanism (20).

In addition, embodiments of the present invention provide a rotary fluid



outer peripheral surface which is swingably held in
the split by the annular piston (22); the driving
shaft (33) is provided with an eccentric part (33a)
off-centered fromthe center of axle of the driving
shaft (33) by an predeterninéﬂ amount of eccentricity,
the 15 eccentric part (33 a) being forned in a
portion |located in the cylinder chanber (O, C2); the

m&ﬁjngh&ggﬁ%g:t (33) is held, at both axial side

portion the eccentric part (33a), on the casing

(10) ahkewutyie rbtegrpision mackasisinl(@8) indivding: acydintéré21) having an
rmed t di anet er

RGP LIE BRI G anderpisi 220 Peinad inan Fresheicgpstion

160N 16 L ind r i HACE Fidiny
reI N\/EtNrI ON 1[ %%5131]53 %ggﬁégli}lg%ﬁ??ﬁan enbo iagngﬁt of ttﬁ?ﬁgﬁhﬁer
chizples 6L G2nintman eter ailindargharheerd6Baad awmnef cylinder chamber (C2);

oGR8 L5 0ERLAEY B3 AR RBERRART A % o PEnE B Bt
- inrek cyllidesttiadiveg (SYdH6@s aiFstharkBor, (CMHph C 1) aBA W kédond chamber
d the blade (23), thereE)y making it

i ston_ (22) an . [ ! .
(Chba&le. fis ohadse &1 red fhsaamger it (220 Fleely dRsmgiocentri
ked. to the contact portions. Accordingly, when

m‘%ﬁgﬁ%ﬁgde (23) and the annular piston (22) slide via

t he a devipg hrechanisrb@0) wRié) indludengdiie: diag lf@{drﬁ'ﬂlg thd\&centric
cont act &%rt,i ons are | ess subjected to wear an
rotarg pisgndnechanisy 89; 84, because of the surface contact

bl 3 O ;
(22) "SR PO TR e 40 cobbr ol p R Ehartln? (2,
P2) , Andyéhemtay fleid amchific g enttediage isthtweterizedietbi: r st
h - . C2-H d t d chanb d -Lp,
oo LB extindep Ay israiteto i e RRag Ciface. [0080] In
ik b omts. ; W
vent TBUNBRERGE 09 vt GURANITHNo2) R BFRRTS) are
mutpslinmeuiatily ceupled tbgetlum isevided; i nder (21) i npedes the

f ab | trated | oad and st .
concBREEAPEIIERE (g Tiie TBppdine strie (FFlesap g gapelar piston
(22}M%Mﬁi@ﬁg%ﬁﬁ“ﬁb@@%gﬁi%&)the?l@&{q@b}{ providing a

benefit that the reliability of the ~mechanismis
enhdheatulaq oBEN](23)is faatied int;ma Cashaps; de-ngsplid-riag shape having at a

| ' of the present invention, the sw nging
por@%@ﬁgljf%]%ph\?mi ch has the bl ade groove (28) which
advaheblaid &3?&@0%%&&1@% s¥rteDhEgh iR slphi ¥Be Arddlar ﬁi@ﬁm (22)

the circul ar arc-shaped outer ?leri pheral surface whic
- so that thepladp-Bp ) extedg fiom the énner peripheral wall surface to the outer peripheral

wall surface of the annular cylinder chamber (Cl, C2); ,

the coupling member (27) is formed by a swinging bush (27) having a blade groove
(28) which advanceably and withdrawably holds the blade (23) and a circular arc-shaped
outer peripheral surface which is swingably held in the split by the annular piston (22);
. the driving shaft (33) is provided with an eccentric part (33a) off-centered from the
center of axle of the driving shaft (33) by an predetermined amount of eccéntﬁcity, the



split by the annular piston (22), is used as the
coupling nmenber (27), thereby making it possible to
prevent the configuration of the coupling part from
becom ng conplicated, in addition to preventing,
without fail, the occurrenceldf gas | eakage and wear
and seizure of the nenbers during the operation. This
therefore prevents the nmechanismfromincreasing in 16

' t ' .
coRE RN BUIRR Bmich AR IRGE h LRYLARF BRI (€1, 2y
enbo thervingshaft (38) jshekieattbothnaxénl side portibiseofthd azgentdeperia33a), on
of th bus iS5 .di Iaced nore radially
th?‘f?ﬁ}ggg @%ﬂg@r&ﬁ% %‘%ifgao %c)' p t hi ckness cent er
of t i RBHH AartiB 34 Wofed to HabEh @fﬂ)hef@?ie@ﬁr fhbn BABSH tBE Both

to reduce reexpansi on | oss even he sw ngl ng

axigl e goptiynsiod thefeceantrionam(d3a)i cal type. As a result, the

" f erefore, in the
%Pﬁ;u(?% @nﬁ#ﬁ%&ﬁiﬁi@mmﬁston (22) and
_ [0(149]9 bl adecdrdidy toneentoUidhedtof B feﬁkﬁll inR¥ntioned 'ﬁﬂald]ﬂratlon of the
bush (27),. the sw ngi nabbush (27) can be con ure

ecentrls roiEt pisten meshsnis Gl e C@Pﬂéﬁf@?ﬂﬂéﬁﬁ 37 swbotantially comes info
suﬁ&:ﬁeé% cﬁ%@%t?%@?ﬁfﬁ%ﬁ%@l( g’gzitv%ﬂihgtrl]le 15% g(lﬁgganéi fhe blade
(230,2tﬂ§:rebjf ma?ﬁg $yposaitile toaaﬂlllcbylpmloa@perb@t 0§ aéa ﬁvﬁfchﬁhﬁ)phed to the
t t t
AER Ll ) TR
o élr&lnﬁ)& ?7? o&&a&t ErtiBRSR MsS Mbid B33 Ivear and
0 an € rrbo | ment’ o l!

ccor di ng resent invention,
seigyret hle additibn.decasé ofithe surfank c«nttactt héthe gbuplide me@ﬂa]ay (273 with the

i itis o) S olE ARG bt g sihaccpmape of gas

zeakagetbdwmé fit® chddbed ('@NHEYCEUPﬁJ) QRd fiR%kcdm cﬁ%[aéﬁ@:l%bt C2-Lp)
while at the sanme tine the coupling nenber (27

is pyevemtpd; frons takingadaceont act mnth t he annular plston (22)

dth I her ef e con ati
008 B, Ene FO5 BB SNGL AR ighecmn
thatyas blada kxsy & m@tﬁﬂedﬂﬁ&@raﬂ?@n&l@é &tiin@erqD 1 YilipedBMRESEuirénce of

prevented. [0056] According to an enbodi nent of the
2| nﬁFB%‘éﬁ’tlcmﬁ%‘éﬁil foad ﬁnd fiiesy epacensratipg dering thaoparationtef 1e eceratric

roteﬁ'y bis%er{a%(%%ﬂllm (%)ah%l%ltaegj{? E%Q/?dé%g 2 P%a%ﬁ?@fgte t}lg Ih%ﬁﬁlk# §¢ tRe

nwdnmmhasemummﬂm (22) with respect to the cylinder (21)
out while at the _sane tine the coupling

- 1003 npern I@E%}mﬁlasacwﬂlﬁg tq # upediwentab feawesen inyenting the swinging
busB W] BhiclPhal tBfbladeeroove (28) which advanceably and withdrawably holds the
blade (23) and the circular arc-shaped outer peripheral surface which is swingably held in the
split by the annular piston (22), is used as the coupling member (27), thereby making it
possible to prevent the configuration of the coupling part from becoming complicated, in
addition to preventing, without fail, the occurrence of gas leakage and wear and seizure of the

members during the operation.  This therefore prevents the mechanism from increasing in



and the blade (23). Therefore, in the configuration in
whi ch the annul ar piston (22) is novable, the
occurrence of gas | eakage, and. wear and sei zure of
the menbers is prevented. [ 857] According to an
enbodi nent of the present invention, the cylinder
(21), formed by integrating the outer cylinder (24)
and the inner cylinder (25) with the end plate (26),
sizeand prepdntythelefotd @ lyni iRckeeasl Nng the strength of the
cylinder (21). This therefore 17 provides a benefit
[OQ%ét t he designing of the nechanism (20) of high
[0058] €NItdhddRiohafiakidrainRd with.[ag%%ladiﬁ‘&ﬁ%ﬂ@%egeﬂf flention, the swing
enbodi nent of " the present invention, the conpliance
centeraif dd sswingif 28ysh (ZDnid digpleed nhare rthile énveardigchaal theg egnter of the wall

.possi bly creat ed, bet ween_the end surface of the )
thi iﬂ cgpter %{ tﬁq gﬂpukaé Q)st%@mb ﬁ@regﬁ glag‘ngtltepog§gl)e o Teduce reexpansion
losP B! v@%ﬂ-thé@%izigihﬁ?@s‘#@?i? B M€ SYRMERER tHle. 92T o rgﬁ}ﬁg%t@ operating

fromthe axial gap, and the operation i's carri
effigienpy fleshaneéd.i diberedore, ih G@s@hfigwettondin mdrd¢hgheannular piston (22) and

i t of, th t i t,i 1ind
o FRRTRTEF ool HesfiREY P B B 14 e SYimae i @psan e
cortfipedd saiH thadebecormies suMetibr dspéeidlyan thelcBient h§peBITHIRYQEentric
thereby sinplifying the configuration of the cylinder

rotgry pjstonrpechagipa(dor e makes it possible to provide

ac j ' to an .egbodi ment of
(O0BRE o7 b Eo e Bl ECT O b P RGS) AEB u88t or e
purgosewifieexhiigiondes Réducton, Gfithioyt HavBilzeusaenhmricaldype one. This
ot at es, Wﬂi | e .being held, at the both axial side
magesif pessiblede ayeid malasesmbly ef thamechantsm. coupl ed to eit her
T
whichtirugyhinddr€2 1) ésa inogatjasitle adithe annular @)stont (B2Y ie A ytationary side, the

st abi l.i.zi n h eration of the eccentric rota .
PP G g Gy MWS% toythe e pistany22)1g FaTEiE futpyile at the
san® tithE'he TBEIHAR niMHe B)7) isShel (AR QW fte c%&tQﬁ és]itrl)l thORBRlar piston (22)

(}0063] Accordi ng to an enbddi nent o resent
and the blad¢ G3). tTherdieras inithsednfigunaorsipadech 88 pylirslep2dyisdmeable, the

around .t h uter periphery. of e eccentric rotary
e iR ot BRSNS A d S5 PaTErBe o e T PYE ey e
[0056F eCAS{E&dﬁh% td £ @hbodith St OF tHERF AR 1iVentiéR) )in ki configuration in
i mpl enented by, for exanple, 'a conpressi on nechani sm

whichhe cylindsrd2 has 8 sietienarypsiderputibe pirmlarpistarf @2) isfa thesable side, the
f [ .nQre [€.Spac 2 f,t casin 0).
LR I T R AN RS

same time the coupling member (27) is being in surface contact with the annular piston (22)

and the blade (23). Therefore, in the configuration in which the annular piston (22) is
movable, the occurrence of gas leakage, and. wear and seizure of the members is prevented.
[0057] According to an embodiment of the present invention, the cylinder (21), formed
by integrating the outer cylinder (24) and the inner cylinder (25) with the end plate (26), is

~ employed, thereby increasing the strength of the cylinder (21). This therefore '



conpressi on nmechani sm (20), thereby preventing the
deterioration of performance due to suction superheat
| oss. [0064] According to an embodi nent of the present
invention, it is ensured that in the case where the
eccentric rotary piston nechaglsn1(20) is inmplenmented
by a conpression nechanism the occurrence of a
conpression efficiency drop due to gas | eakage and

prowides,a beAekit the il tesi ghing b he@RHAREM P10 bPRigh Zt%)ngﬁng fdciRated.
bl ade (23) is prevented without fail. 18

[00&d or difkrgordingie aarmberimsat ofthe presens inssatian, ﬂmr:emllme mechanism

(2\93!1 @%rlﬁgﬁfeﬂ & ?eﬁﬂéeeansagcgag Eaéq ﬁ%ﬁﬂ@y drldd ﬁé'txgee%cfﬁg%@ é&‘.m%ce Ut the annular

e suction si e “conpr essi on
p1s(t<30022}m13ﬂ thérend Iiilatg I(Qd),r ie pswvided s PElsie irfySedies the otduddetice of gas leakage

ation he .di scharge side of the
%uraﬁggg%an £ Hﬁﬂﬁ% ig %ﬁle‘!a?‘g atlghsieffigigncyne casi ng
[06s59) . adotdies B! KEHbLiABE F ¢ %Q#eﬁﬁn\?énﬁ&? Stf‘?éjc @d&hﬁ)rmed by

| ow pressure space (SI). [006 here is d p
integratingthevetar dytinddr (29 apd tesmres cylfnda‘ (86) with the 6laﬁe (M), is employed

th% essurlmgcgge%%ﬁ E‘P‘T ?a hi re({%ﬁe ur %_c SI n ossible to

pr@kedd@h@a&degigﬂerforrrance resulting in a drop |n the
rellab|I|ty when producing |arge capacity

hpr es depard @lﬁ teag @Iﬁh@ﬂ@bﬁIOfﬂmrﬁen&m‘@nﬂ@ashﬂﬂrtmg shaft (33) for

| .
AN BB e SR T e
smtel’p%t"t&mfs of fhe leccdnhﬁ:’patﬂ”(@%) hipled Rf cithbirBle ej/lﬁﬁibf 29) mh@ﬁxmular

%@gopor#%{%nal to D2 x L and the surface area of
Pl%@ } Whicheyents gmovahlesidexemihe spsing/l8pravieh e bepgngpaxts (162,
175, SREPY BRI SRAAH pEthe ORI ity S BBlaniog 2. s
remﬁsthemhabldlt}tdif&hmmhagﬁmﬂﬂﬁlih anprogéd Whi ch increases in

o portion to the output, and cooling deficiency takes
[(gqr ce. [0067] On the other hand, it may be arranged
[ogggh that the electric notor is disposed in a |ow

pressure space so that the electric notor is cool ed by
[0063]v pr Assudieg traan entlndéuent of thi ptdsent iteatitn, ite: leat insulatiig space (S3)

. Sinply di sed in 0 ressur.e spa th| Cause
' Pé%ﬁﬁ’f@ﬁafwﬁﬁﬁ eftPSHE‘? & ‘E ATy gistan reshanign (20).
Therefes, B e lcast WIRGS the ebécdMd BRarFH

ot her vvorcds oi | drgpl et - clgnt al %ﬁg‘%ﬁ@ﬁsﬂg@ger - éﬂ d by, for

CXZRPEG HAPHPEESSIN misclinismi28) litds possible te éppedsttieaitransfer of heat from the

i RS e PP GRE TR 8B Gabont B o o e
cothpredion mechansm (20), Heabgipisiehiid 18 d&%&ﬁﬁoﬁf pitbridhct 8% to

refrigerant circuit and anot her of
suction superheat loss.

[0064] According to an embodiment of the present invention, it is ensured that, in the
case where the eccentric rotary piston mechanism (20) is implemented by a compression
mechanism, the occurrence of a compression efficiency drop due to gas leakage and wear, and

seizure of the annular piston (22) and the blade (23) is prevented without fail.



which is that the separate provision of an oi
separator is required for avoiding an increase in the
circul ation amount of oil. [0068] On the other hand,
in an enbodi nent of the presqgt i nvention, the | ow
pressure space (S 1) in flui'd conmuni cation with the
suction side of the conpression nechanism (20) and
the high pressure space (S2) in fluid comruni cation

[0065] h t hecoirdingas @eebstiimert dfiie: pré@IPIe&HioRthERENEBESEIB space
ﬂﬁg) are provided in the casing (10) and the electric

(S g Bl epmymynicatign with dhecpuption side 9y enneansession mshandsm (20) and the

: i . . L on. t ot :
S A OIS s
mevbamism (BD)are defined hythe t4si (26), hyd the @lkidegndte36) i€ dispbsed in the
) not or %30 ) %151 addition, since the high pressure space

OY BBSSSYTH Spach (H)- communi cation with the discharge side

[00¥6] ¢ he qRBRLES BloBlen BN BRve R %Oéﬁ eQSIs'o@ggo-l%ﬂllegihhl?gh pressure

casing, thereby providing a con ratron In
doge syredhayimg@dsshspressumscasiag spager aMibrd specifizallyl the dletiriomotor

the c ressi on nmechani sm (20) .by . f .t.he high )
beosiss RRR S &R rEBHOX Rl it Y in st wieD dresiigioe large
caiefty 68AHrédss onWRRMnReti Abasts IBORLARDF WRIdh IM&plained as follows. If
conpression nechanism (20), a | arge anount of

they qydridiasmater of the dleslid meter isdd andihe akigl lsagh thereod is In thdnethe output of
hoh . : { | i sch ]
i AT I GRORE 4 57 RS RRL b o B8 RO

approxiefagdy @poribiidl €Dl IS P &a ivhemincieASh ey otipki A8 hédt transferring
possible to reduce the circulation anmount of oil in )
arep kRirkage pieg)oy il decrepse it respest to|thehagheenerasion rase which ingreases in

~ propBRichHe . aﬁ&}:?olglggig?é}%& t%%g}srf’zzf"g- t he need for the

rovision of an oi I'm nating | ack of
[0G67] | n Omehe othagiraad Somay be arrdped subhtbatttiee dectteno b ieditposed in
of the present _inyvention, the outer. and inner cylinder

a G BFFSIFS SRAGF 50 99 heiPles B maieyis eanlye Y IRBPrFSHuS ga § coweve, f the
cleditienRithr 2SRy di'éé}g&?g%@:, 1%9%#538%%@&3%5% s #@gﬁra&t to be

~adjustnents to t onpr essi on vo
disthregaio eutsidglthawarpressamdiectly Gbin the corhpressimnmpedhasisapin other

wol ) i abta At e Mo BCE dRERRRVL AT doNES aplrpaned

thefdhtn®f fTHOGbR:sts proBlem@YLEDT GMich 'i‘s%?t tﬁ@éfﬁ?féﬁc;ﬁ (ﬁ’t t%ee héit exchanger

made greater than the suction shutoff angle of
falls dneto amin¢raase in the Rigerbasion @amynt aftedrie Bie refitgenagt ditcuit and another of

A A R L —
thetdireulatifieimentt oneier chanber (C2). This therefore

[0068] On the other hand, in an embodiment of the present invention, the low pressure
space (S1) in fluid communication with the suction side of the compression mechanism (20)
and the high pressure space (S2) in fluid communication with the discharge side of the
compression mechanism (20} are provided in the casing (10) and the electric motor (30) is

disposed in the low pressure space (SI). This arrangement allows suction gas to the



reduces the difference between the anplitude of torque
fluctuations in the outer cylinder chanber (O) and
the anplitude of torque fluctuations in the inner

cyl i nder chanmber (C2) and, a result, the operation
of the mechanism (20) is stabilized. According to an
enbodi nent of the present invention, the outer and

i nner cylinder chanmbers (C, C) differ fromeach

comyirBsioni iiechiifith ¢Z0)36 ﬂbﬁfzﬂcroﬁﬂgh@eleétﬂ§ﬁﬁﬁﬁ‘ (3%, kth@lﬁbt Efficiently
0ssi ble _to nake agﬂpustrrents to the ratio of

co oler (A9 Jn addision. since thehighpressurshmatre(S2§ O fJuid

i8,

Al f Lnner .cvlin . .
cor b DB BB AR s 3 i gt
casimghibeichy ptovafing heonfigameiod i whieh tischurgd g€ sedhCdsirofii erant is

E{L}gff an%I e of 20 he outer cylinder chanber
expese TRLESSIOR Ziecharusng (#Q)ib wayw@t@flnglhwswereom@q{&)

Acéo?d‘iﬁgﬁl%l é%/&ll WREedisd g@?‘%@.{ cg{nﬁﬂ e%@?eﬁy%&s‘&% Qdeh the compression

possible to reduc conp essi on
meghahigme(20)k 8 Wrgrnamient ofitubricany,| 1tsrinlmcanmmﬂns &playatahicl théleigh

e B L o S o B o G PS5 rmer )
after Ub@drgtiihg B cAnd sdpamutioh tRérebFinbking &'p o&ﬁlﬁgﬁ)exredlﬁcg the &R%lation

t he arrglltude of ‘torque fl uctuati ons in the 1 nner
ameupt pheiein thephigerant cicayit, tneliminate fack of ol i tn, the h@nmwm(l)omd to

clinpark i RS T RS TiSBR of Bl et X opespetih o n e

confprésar ($ectional view of a rotary conpressor according
to a first enbodi ment of the present invention;

Fi guiesopding toanembedipesns ef *élﬁ@g@e@e@\tenmralthe\nu&namﬂmﬁr cylinder
Th)kllé%bf ?2? ﬁlffep ﬁ‘Oﬁ)lpG%E}? 1%11%{1]{1%0&11 Sﬁ&gﬁrﬁg % Wag*nl PBOSSIblC

h
¢ gure Cross sectl
to maim aﬂmstm’emsrte ﬂmatl(ﬂ@ﬁ:thd& dmmgessimavohime sfithy aﬁtbﬁéylmﬂetQﬂlamber (Ch

the first e od| ; e4|saconf|gurat|onal
to e Gupmirston R e e e kRdsraamber G3bwi g1 g bush
acco o
erbad g @ 80 egfélgﬁn‘éa%ﬁ%k*e?%ﬁﬁvab B e Bhtion stoffangleof the
outerieylindeir algnniger GOK ks maxtacgrehterghztrﬂhe be:tior slarnolf aﬂge bfithc dher cylinder
a configurational

Cha’(ﬁ’ifbﬁrg(?%g tyerdty %@n‘ﬁﬂgitg’g?sg}ée oo diiatady | IHGPRRTassien volume

between the outer cylinder chamber (Cl) and the inner cylinder chamber (C2). This therefore

93.

reduces the difference between the amplitude of torque fluctuations in the outer cylinder
chamber (C1) and the amplitude of torque fluctuations in the inner cylinder chamber (C2) and,
as a result, the operation of the mechanism (20) is stabilized.

According to an embodiment of the present invention, the outer and inner cylinder
chambers (Cl, C2) differ from each other in suction shutoff angle, thereby making it possible
to make adjustments to the ratio of the compression volume of the outer cylinder chamber (C1)
to the compression volume of the inner cylinder chamber (C2). On the other hand, according

to an embodiment of the present invention, the suction shutoff angle of



according to a third variatign of the first

enbodi nent; Figure 7 is a C%ﬁfi gurational diagram of
the swi nging bush of the third variation of the first
enbodi nent; Figure 8 is a longitudinal cross sectional

L R
cyhmizeaﬁ% |6¢§ia él&esgt%rsrﬁléﬁpé '@b@%lﬁt’e tg\%(ﬁ.;ge g'l :Tcg%f?ﬂ'eg e 1nhc0mpressmn

SRR P .

ok SRR S BB 500} o S

cylin(ielal z?rtgé ﬁ‘iﬁfg? fﬁa giﬁcﬁ:rbf?@rﬁpﬁ ﬁhﬁgoqﬁtggnﬁe Ehrl] tﬁﬁg cglmder chamber
(C2) Elrétg ??g%eé;iuﬂvtflm bodtion Ef @%rn?ecillgnﬁlﬁ e@@ i§ Q@bfh‘ig& naI Cross

Kk aro according to a
t invention; Figure 13
BRIl*?lgﬁg Iﬁ%ﬂﬁ@?ffgr 0SS sect [ gnal view of a rotary
[006égorrpress_or according to a seventh enbodi ment of the
resent invention; Figure 14 is a configurational

di
! ﬁélﬁ'& \A@é Pol;)fguhﬂﬁlt crrfi‘gses?,?:tgoun}‘ag‘¥r %:]daf%r}g%y E&ﬁgﬂ%@é(ﬂ gtfding to a

con |agra

first %gmﬁolﬁ?&l&%éﬁﬁle%ggﬁ?[nv\éﬁﬁn?rﬁt' on of the swi nging bush;

ure I'S a par dngi t udi nal cross sectional

2354 Pr%.?gew)éﬁ s%é& ’é!hal ﬁg\% LAl Rattd e operation of a

COHV %lona gure IS a Cross

: com;%%s% q.g&}h&eﬁgﬁw taken aI ong l'i ne XVI [-XVIl of Figure

'gufe 18 is a cross sectional view which
' l l t 1 Hd L95 & t('):ﬁag We%v dtfa rotﬁ?—%&ﬁﬁ%r according to a
0070] 1

conpressor
first 9&?&&189 of the first embodiment;

Figure 4 is a configurational diagram of a comparative example of a swinging bush
according to a second variation of the first embodiment;

Figure Sisa configurational diagram of the swinging bush according to the second
variation of the first embodiment; |

Figure 6 is a configurational diagram of a comparative example of a swinging bush
according to a third variation of the first embodiment;

Figure 7 is a configurational diagram of the swinging bush of the third variation of
the first embodiment;

Figure 8 is a longitudinal cross sectional view of a rotary compressor according to a
second embodiment of the present invention;

Figure 9 is a longitudinal cross sectional view of a rotary compressor according to a
third embodiment of the present invention;

Figure 10 is a longitudinal cross sectional view of a rotary compressor according to a

fourth embodiment of the present invention;



16: upper housing 17: |ower, housing 16a: bearing
part 17a: bearing part 20:2éonpression nmechani sm
(eccentric rotary piston nmechanisn) 21:. cylinder 22:
annul ar piston 23: blade 24: outer cylinder

25:
R8P B FOSoR AR, Bicsin
kS RSBt R, AR B v
TSR0 i g SSEES Lt i o
s S SISt Al DT charber) G- hion

gg;}ﬂgg%:gE%E a@#}n}#gglﬁl?l c?!é'j%fgggtﬁoxfafl jvfew ofcari% {::?]né%sespr according to a

OW pressur

o iRE R oerner) | Loy oy preesure

ar , suttion chanber) PlI: first
s| 'I’ﬂg&[@ 145 B%Sﬁﬁgaétioigfﬁggraﬁl bl dafed G S ariation of the swinging

bush;

Figure 15 is a configurational diagram which illustrates another variation of the
swinging bush;

Figure 16 is a partial longitudinal cross sectional view of a rotary compressor
according to the conventional technology;
| Figure 17 is a cross sectional view taken along line XVII-XVII of Figure 16; and

Figure 18 is a cross sectional view which illustrates a variation of Figure 17.
REFERENCE NUMERALS IN THE DRAWINGS
[0070]

1: compressor

10: casing

16: upper housing

17: lower housing

16a: bearing part

17a: bearing part

20: compression mechanism (eccentric rotary piston mechanism)

21: cylinder

22: annular piston

23: blade

24: outer cylinder

25: inner cylinder



S3: heat insulating space BEQT MODE EMBODI MENT FOR
CARRYI NG QUT THE | NVENTI ON [6071] In the follow ng,
enbodi ments of the present invention are described in
detail wth reference to the acconpanying draw ngs.

FI %Te% | MENT OF THE | NVENTI ON [0072] A first

enbodi of the present invention is concerned with
a et ary . rning first to Figure 1, the
rot@f%&m ?@gégcﬁﬁg%g @?Iri%ﬁ@ first enbodi ment has a

compnessi ism (eccentric rotar i ston
OIS AR IBAL RIS y P

chani's an electric notor (driving

m%ﬁ“k@é@on@?’é@bu@ﬁ” ch are housed in a casing (10). The
rotary conpressor (1) is of the hernetically seal ed

ty%.bﬁgég%?gpl e, the conpressor (1) is used to
conpress “refrigerant drawn from an evaporator and

di s i tt d 23
Sl Bk R AOREE AR E] TN LG F oG

) . . q ¢
izﬁpﬁgﬂf?%lg%%%ﬁﬁgﬁbn%ﬁé%§s&8;nI Epggreeﬁg gl a?e (12)

Whiggh 4d: 5 .f i y fixed to an upper end of the trunk
_parﬁ.?é%n’ﬁs%%% a lower end plate (13) which is firnmy

fi . : r end of the trunk part (11). The upper
engggl %?gﬁ?&%ﬁi s provided with a suction pipe (14)

(L5 o ALkl s P
di - rt (11 1 prov v th
b oD o o

. run . [0 D?Ef] The conpression
(167 s e Bl e A R P TR £

. . , 0
e G RO
i PO ol prepsgte b CE ML uEl SR . Bl ace
(23021 oGP it d@BnfRE (e ltld nggﬁl%eﬁ mﬁrch%er%bcé)r )

into a high pressure chanber (conpression cha

(QPlH@irsthdiH%uﬁgd’eVi ng as a first chanber and a | ow
pressure chanber (suction chanber) (d-Lp, C2-Lp)

serp); B&oad sRdRE sQiskechanber. The cylinder (21) and the
annul ar piston (22) are configured such that they

relg hugliNa®tReUpseeeccentric rotary notion. In the
first enbodiment, the cylinder (21) having the

BESEWIOBIE EMBOPIMENF FORDARRVINTP R €1 A¢VENTION

[0071] In the following, embodiments of the present invention are described in detail

with reference to the accompanying drawings.

FIRST EMBODIMENT OF THE INVENTION
[0072] A first embodiment of the present invention is concerned with a rotary
compressor. Referring first to Figure 1, the rotary compressor (1) of the first embodiment
has a compression mechanism (eccentric rotary piston mechanism) (20) and an electric motor
(driving mechanism) (30) which are housed in a casing (10). The rotary compressor (1) is of
the hermetically sealed type. For example, the compressor (1) is used to compress

refrigerant drawn from an evaporator and discharge the compressed refrigerant to a condenser



whil e the annul ar piston (2 di sposed in the cylinder
chanmber (O, C2) is a stationary side. [0075] The

el ectric notor (30) is provided with a stator (31) and
a rotor (32). The stator (31) underlies the

mar@i‘i’%ﬁ{ﬁ?éﬁ&ﬂd(}ﬁ%&ﬁg&foﬁa%e % jaRfis firmy fixed to the

'ng (10). A driving shaft
[0071933) @gggm%gﬁ sqns em%lﬁé?l)caﬁ&nk ati (L@?éﬁ{%ﬁé&r BHd plate

haf t e rot rotate toget
(12) Q cl}i g%g?ﬁlgq{;&ﬁg a’&% d;p%r %ﬁ§1 %PF%Q%%@%%‘(HJ'F ¥d :ln M%E %Pd bR& (13)
wh1c§ ﬂ%&’\’d Qrocéve\{-\"ehéi‘ offheAudnk HARREH)! t”eg? ﬁb\ﬁbr end plate (12) is

agr mT&tI ca repr esentati on om-t

prov1?glg wh%sg%ﬁg? glgéﬁ gﬂgﬁl is'l%%éi’ﬁle&s’g%ﬂri @tegl t'gi’dugﬂ tBd @ﬁcf plate (12)

‘and th@}?ﬁﬁl; Eﬁg HF%J}%‘?F%@@?Z‘%@M&% W%&r}ﬁl‘%ﬁ is é}lﬂgndela%ompletely

throueH R o (34) to the conpression nechani sm
OHPZ(@% Argg% result of this arrangement, |ubricant

CCU
00745k ALY S S S0 g b 00

and aCI%%l(‘) g§usgd§gé¢§%ﬁ%§ fzﬁnlfyg‘bx?g% TQ%LEaglglg \(lﬁ% ?ﬁg }e’t@ﬂlFngsmn

mecHaﬁlsH{ @) Hlecﬁ)desaﬁ cﬂuﬂ‘éf (ch '%vﬁlélﬁﬁe?s% aAhilesRG Y élﬁ'rﬁbei‘ (€1, C2), an

cyl 1 nder chanb an eccentric part

mmuféﬁ?&on (Ebfwﬁ&ﬁwlgp&se@% ’éhe( ﬁﬁaerlcﬁa&@érrte;d 2y Ca'ﬁdtahﬁ&de (23)

has a greater ameter than that of the upper and

wmch QANRAesRAER EARRePthabitRr BCEAM Y ihfo 2 BBh brdsf38 L hantb& (compressmn

eccentric part (33a) is of f-centeréd fromthe center

chm%rﬁdleﬂgf ctlmp)cé.emxh%ws a ﬁf&@f:ﬁarﬁl?éf)an@){ 16 pRIAH8 CRAMb&A]uction

anpunt of eccentri ci The cylinder (21) is

chardRAFCUPLPS czum wérerngCa\élal sae&{d ((h%ﬂ')beﬁn Chl@réyhﬂd&r(ﬂ) and the annular
cylinder  (25)." The outer cylinder (24) and the I nner

' pistoﬁ)(fEZ)rtﬁ‘@ Eor(f?g%}edadhéh G 9 Felaf 08y RREcuB ectBifliE rdtaMeioBASS In the
an end plate (26), so that they are integrated

first &mbmlﬁ@ﬁh 1R dYihder (PE) R the ys&mmée EhdndiRk (C$, C2) isdaBbyable side,

fitted into the eccentric part (33a) of the’ driving

whil$ tRfan€i3Bpistoh ¢ Uispbbed AnBe b AlindRt Shdibet ?@i 3) QI SiBbnary side.
integrally with the upper housing (16). In add| tion,

[00761e UPARleldaisShber S:ﬂ(f))ls pRArdddsyitoNSEtol 0319 iafd aldtok gyz)e The

respectively provided wth bearing parts (16a, 1

statof ﬁ“) HaRHES the dotn sﬁbﬂl WiedBarfifiai(20)( 8R)is fikmlyt fikéd WaAke trunk part
e conpressor 1) of the present enbodinent is

(11) Bpmmedsm@(m) a n@mrﬂgmh@ﬂqksg)ﬁb ablpl6PRf thg kit (329 sb Fhat the driving
whi ch the driving shaft |s extended vertically

shafit (38 Patht bRo£{BR) RRE t@é&&[@ﬂe r Tﬁé?&nw@ $haFG3PRtdxtdrdRd vertically

through the cylinder chamber (C1, C2).

[0076] The driving shaft (33) is provided with an oil supplying path (diagrammatical

representation omitted) which radially extends in the inside of the driving shaft (33). The

driving shaft (33) is provided, at its lower end, with an oil supplying pump (34). And the oil

supplying path extends upward from the oil supplying pump (34) to the compression

mechanism (20).  As a result of this arrangement, lubricant accumulated on the bottom of the

casing (10) is supplied by the oil supplying pump (34) to the sliding part of the compression



radi al side portions of the %pcentric part (33a) are
supported on the casing (10? t hrough the bearing
parts (16a, 17a). [0080] The conpressi on nmechani sm
(20) is provided with a swi nging bush (27) serving as
‘ ' : novabl y coupli ng
mec}]?%g%:tggjr%ﬁg?g?%loggugﬁjg@é&%a and the blade (23).
he anrfulat: pi ' 0 ; 5 ithi
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part (?%{:J St fedCentRL B%.]xg @glﬁy {5 JPEEEn S RA TR the Chntel @ alxﬁé %ﬁhe driving

outer peri | “surface of the 1 nner cylinder
' ' | surface of the
Shaﬁ&%ﬁ%ﬁ&%ﬁm%ﬂgﬁ%g?&{%ﬁ&h%g?a%?hgnﬁgihe i nner periphera
urfa : - j : ; i
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The (%lﬁhg' dgllﬂﬁgér (%‘gjszl)irﬁﬂﬁé id@PeyliniBR (255 AR WHoRpleR tGdcter bPhkir ]?6‘&der ends by

ade ) are coupled together at the split o
an enldat8 8] & thRl BEP Fre ihRSdatdMivitR BachWtRG NThOUMBr Edibder (28) is

addition, as shown in Figure 2, the blade (23) may be
inda‘glg fitfeRliMBAhd BlcRBkR!att (Sﬂﬂfbf% &ﬁ&iﬁg\ls}?&ﬁ (@B%._CW i nder
(24) and the inner cylinder (25). ternatively, a
par i thitd uStEL (£6).
O B g e ey ™

additRiC thetlpﬁater héugillﬁgaar@j Snd e 1d¥er A0S hE e A reSpdcBGdly mvided with

thereof. [00 he i nner peripheral "surface of

bearigg bfifts C6al T ok RepboRiAg thd\@ivAHE ShafP@B3).PRItHs waSuthe@6mpressor

the i nner "cylinder (25) are concentrically arrange

(1) of el pReNehfahbSiinbAGE SorARUMB M padkLtiEBugdtsshl&iconBEurhiién in which the
cylinder chanber (O, C2). The annular piston (22) is

drivih @ SEHFE(33Y Sl exidi@bd vedicAIBSthARpAUthe EylRReH Sedbrl (S1EBGRd both the
having a smaller dianeter than that of the inner

radiaP §idk PBRIAL of He'dcaGRriOpart (33ap ieSupportddiiitthe C2dng (18N thraigh the
i nner peripheral surface having a greater dianeter

bearibBParts (Rfa, PTa)t he outer peripheral surface of the inner
cyli nder Z25). As a result of this arrangenent, the

[0080H1 er Thd doRgfEssiiafebanictl (20) B préviaRIwhik b waipitdBush (27) serving

outer peripheral surface of the annular piston (22)

lih R EndoiRe forBhtuRilemadbalsiy chbaslmgabgdthe thelh@iula)pidttnl22) and the
asa%tg%)l’ E\/\Ihi l e t%e iﬁlﬂﬁr c@l?nd@? cgﬁa%rber (C2) iswf orrre@dz)

bladbgi3neemnd ﬁﬁldlzﬁgﬁitoﬂi’@lﬂ) RIYorabd Hit6 harshapt, itdha s@nnﬁh% khape having
piston (22) and the outer peripheral surface of the

at a pAHI6H tHeYdofAGRTt. ( 2k blAdRA8D) is Foxndsdbuth it it BRertddthrough the split
annul ar piston (22) and the cylinder (21) are in a
of the a@h§lat Piston (22) to extend, on a line in the radial direction of the cylinder chamber
(C1, C2), from the inner peripheral wall surface of the cylinder chamber (C1, C2) (i.e., the
‘outer peripheral surface of the inner cylinder (25)) to the outer peripheral wall surface of the
cylinder chamber (C1, C2) (i.e., the inner peripheral surface of the outer cylinder (24)). The
blade (23) is firmly fixed to both the outer cylinder (24) and the inner cylinder (25). The
- annular piston (22) and the blade (23)' are coupled together at the split of the annular piston

(22) by the swinging bush (27). In addition, as shown in Figure 2, the blade (23) may be



whi ch the outer peripheral égrface of the annul ar

pi ston (22) and the inner péripheral surface of the
outer cylinder (24) substantially cone into contact

wi th each other at one point (i.e., a state in which,
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to surface contact with the annular piston
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configured such that they, at the same tine, sw ng

in thb %&ﬁﬂfa? |b|e3ﬁeglﬁgxbfé% the irkbPHISi 5)(131%] SWECB of eisPamilar 9lstd'iﬂ22) and the

nul ar pis Accordi ngly, the sw nging bush

outel(a ﬁ&ﬁah’eﬁﬂ %degifﬁféjmﬁ%hh@&t 24 Qﬁ&%ﬁ@lﬁ?’ bréuptlt infecontact with

['ar piston (22) becone reI atively sw ngabl e about
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center and, in addition he blade (23) is able to
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ade (23) wth respect to the annul ar piston (22
located on the side of the high pressure chamber (C1-Hp, C2-Hp) with respect to the blade

(23) and a suction side bush (27B) which is located on the side of the low pressure chamber
(C 1-Lp, C2-Lp) with respect to the blade (23). Both the discharge side bush (27A) and the
suction side bush (27B) are approximately semi-circular in cross section and are identical in
shape with each other, and they are arranged such that their flat surfaces are located opposite
each other. And the space defined between the opposing surfaces of the bushes (27A, 27B)

constitutes a blade groove (28).



[0085] In the present enbodi nent, the description has
been made with respect to t#® above exanpl e case
where the buses (27A, 27B) are formed separately from
each other. Alternatively, the buses (27A, 28B) nay
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reso ST P AR R BHEED' Sy noer (24) 1S provided w ih a
10083y P RStk e MR RE 0 AEBpAiS fp RROZBARRete R o e
abo i 15 caf< GRS e Sdke (0 2B E SRR B el PHoll fll ot
Al b bR 15 I A s STl e I O SRR Uepting
Poﬂ@@?d?%@grbh%gﬁg"’n%@%)e chanmber (C2-Lp) of the inner

C2) into fluid communication with

[008?;2;‘ gl%gﬁ{ %bec{vg %ﬁg{i%%rgtlﬁfj %hteh ?15%31111\2&% 9{%%@{3?2%4&;}9& ®le outer cylinder

pi ston

o SHE TS YRRt MOt BRERL 0 9K B o 27 e
v he BB 00: BoFLtfy b THBCTISRS i, o
swinigr})tp%ratti'ag ch@s EHe%%%ﬁ’c%? SRR W thé‘&nu%'pl'rs%n (22) and the cylinder
(21) to shift in sequence from Figure 2(A) to Figure 2(D). At this time, the outer cylinder
(24) and the inner cylinder (25) orbit the driving shaft (33), but they do not rotate.

[0087] The upper housing (1 6) is provided, at a position thereof beneath the suction pipe
(14), with a suction opening (41). The suction opening (41) is formed in the shape of an
elongate hole extending over from the inner cylinder chamber (C2) to a suction space (42)
formed around the outer periphery of the outer cylinder (24). The suction opening (41) is

extended completely through the upper housing (16) in the axial direction thereof, and brings



[ 0089] The upper housing (19% IS provided with

di scharge openi ngs (45, 46).“'These discharge openings
(45, 46) are each extended conpletely through the
upper housing (16) in the axial direction thereof.
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disc}{(a.% Ope(l:lglﬁg (5, 46 ard SadESGLiRAdoADRYEY tHrbgrRa hg]lf)éerrl%)]}lsing (16) in

titut'es a conpliance chani sm capa

the akBOHFEIBnIn:ES AThE ARvINNRE fhdl di&hh%\é’%bexﬁﬁ? (45? 4§ b&Rd such that
of the annular piston (22) and the end plate (26) of

it fack®RovPardd e Rlgh(pdssure REMNOMA ERERAE Bl duf? 4linde? @hamber (C1),

runni ng operation of the conpressor (1) iS described
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activated, rotation of "'the rotor ) is transmtted
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advance/ wi't hdrawal nbtion, between the sw nging
(reedHINRS (472 48) fof 6FnidshPE6ERE MR discharge openings (45, 46), with a
discharge space (49).
[0090] The discharge space (49) is defined between the upper housing (16) and a cover
plate (18). A discharge passageway (49a) is formed through the upper and lower housings
(16, 17). The discharge passageway (4'§a) fluidly communicates with a space below the
1mwﬂmwmganﬁmamgmm$me@mc&%ﬂhmﬂmﬁmM@ewme@%.
[0091] On the other hand, the lower housing (17) is provided with a seal ring (29). The
seal ring (29) is mounted in an annular groove (17b) of the lower housing (17). The seal

ring (29) is brought into pressure contact with the lower surface of the end plate (26) of the



integrally with the sw ngi na bushes (27A, 27B), a
SW ng operation with respec 8t o the annul ar pi st on
(22). At that tine, the swi nging bushes (27A, 27B)
substantially conme into surface contact with the
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causmgefﬂbghan&gl of yQ‘?e fpoqﬁ HE%hoPe state to the state shown in Figure 2(A), then to the

state shown in Figure 2(B), and then to the state of Figure 2(C). When the volume of the
low pressure chamber (C1-Lp) increases with the change of state, refrigerant is drawn, by
way of the suction pipe (14), the low pressure space (S1), and the suction opening (41), into
the low pressure chamber (C1-Lp). At this time, the refrigerant is not only drawn directly
into the low pressure chamber (C1-Lp) from the suction opening (41) but a part of the
refrigerant also enters the suction space (42) from the suction opening (41) and 1s drawn

through the through-hole (43) into the low pressure chamber (C1-Lp) from the suction space



predeterm ned val ue and the,di fference in pressure

bet ween the hi gh pressure chanber (d-Hp) and the

di scharge space (49) reaches a preset value, a

di scharge valve (47) is placed in the open state by
(42)the hi gh pressure refrigerant in the high pressure

chanmber (C-Hp) and the high pressure refrigerant
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the hiheRedsti reffiRiard VoWt toha Aphpréssdie spe@ (S28RbRY the Ukeharge
state shown in Figure 2(B) upon conpletion of one

spacé AORbY WAy f the@iseHakdd p@sagbwhy (4933) . the sucking-in of
refrigerant into the | ow pressure chanber (C2-Lp)

[0096PES Th hePinfOB/liater chiidbs ((2)] the WOy SREY [Rv peBaR®eliamber
(C2-Lp) next becomes a high pressure chanber (C2-Hp)

(CZ-LE) Wil Bstia@ its @Rk il the sRETNORHSA &Fi@lte 288). OFrfhabis Yiaes, the
chanmber (C2-Lp) is newy forned across the bl ade (23).
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of the high pressure chanber (C2-Hp) decreases and
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gu{céphp). When the pressure of the high pressure
chanteR (ORILp) Gecrblks ReBanReshadge of state, refrigerant is drawn, by way of the

suction pipe (14), the low pressure space (S1), and the suction opening (41), into the low
pressure chamber (C2-Lp). At this time, the refrigerant is not only drawn directly into the
low pressure chamber {C2-Lp) from the suction opening (41) but a part of the refrigerant also
enters the suction space (42) from the suction opening (41) and is drawn, through the
through-hole (43), the low pressure chamber (C1-Lp) of the outer cylinder chamber and the

through-hole (44), into the low pressure chamber (C2-Lp) of the inner cylinder chamber (C2)

from the suction space (42).



predeterm ned value and the difference in pressure
bet ween the high pressure cBBnber (C2-Hp) and the
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di scharge valve (48) is placed in the open state by
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drawnagain 1510 thR SOBBESATAed with the conpression process
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[009%%1 ¢ In the ﬁrét embodiment, as a coupling member for coupling together the annular
piston (22) and the Blade (23), the swinging bush (27) is provided. Since it is configured
such that the swinging bush (27) substantially comes into surface contact, at the sliding
surfaces (P1, P2), wifh the annular piston (22) and the blade (23), this prevents the annular
piston (22) and the blade (23) from wearing and further prevents their contact parts from
undergoing seizure during the operation.

{0100} In addition, because of the provision of the swinging bush (27) and of the

arrangement that the swinging bush (27) comes into surface contact with the annular piston



total torque curve becones smaller in conparison wth
the single cylinder corrpres%?. If the anplitude is
great, the vibration and noise of the conpressor (1)
beconmes problematic. Such a problemis avoided in the
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bearing-to-bearing span can be made shorter than the 2-cylinder type compressor with a

two-tiered compression mechanism, thereby reducing the deflection of the driving shaft.  As
a result, the operation becomes stabilized.

[0103] Furthermore, according to the configuration of the present embodiment, in the
case where liquid back into the compressor (1) from an evaporator in the refrigerant circuit
occurs due to a variation in the operating condition, if the high pressure of the high pressure
chamber (C1-Hp, C2-Hp) of the cylinder chamber (C1, C2) abnormally increases, the seal

ring (29) becomes deformed to thereby cause downward displacement of the cylinder (21).



and stress concentration in the blade (23) during the
operation. Consequently, théZliding parts are |ess
subj ected to damage, thereby enhancing the reliability
of the mechanism [0105] In addition, the conventiona
technol gy shown in Figures 14 through 16
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VARIATIONS OF THE FIRST EMBODIMENT

FIRST VARIATION

[0106] With reference to Figure 3, there is shown a first variation of the first
embodiment.

[0107] In the first variation, the cylinder (21) is configured without using the end plate
(26). More specifically, the cylinder (21) is formed by integration of the outer cylinder (24),
| the inner cylinder (25), and the blade 23). In addition,‘the seal ring (29) shown in Figure 1
is not provided.

[0108] The above configuration further simplifies the configuration of the cylinder (21),
thereby making it possible to downsize the compression mechanism (20).

[0109] Since the other configurations, operations, effects are the same as the first



di mensi on of the outer perig&gral surface of the
annul ar piston (22) and the™fadi al dinension of the
i nner peripheral surface of the annul ar piston (22).
More specifically, it is arranged such that the

emboBlAUR! BEir ﬁkﬁgl;&g F&‘gri?@n Bfon#iﬁt&}]gér%}: ul'ar arc-shaped

outer’ perip urface o SW ngi ng bush (27) is
SECW@%&?Q han t he di agonal dinmension of a
quadrangl e detined by intersecting points of
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such Hafdfe digidief Sfen\ioh (Bebf iheREctlbr ﬂc%ﬁﬁﬁe(d%@r)peﬁﬂﬁéfalrﬁt‘face of the

be obstructed when thé annul ar piston executes an

i B BLL ) ATy O 1 d B Eon O SRR find
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di scha ter

rged therefrom but renmains therein even af

(22)@%3;419&&%@},@9@3%39 on process in the high
(C2-Fp).

pressure chanber As a result, the high

[01117 €SS W e Pl diftBRE! Bthehdloh (19) dfhakivh xg% ¥R (£ B%Yuals the wall
["'eaks into the | ow pressure chanber (g -LP) at” the

thickBbRdimShsiéh EHRTILISHulR ?Fskdnom )29 SRS ﬁf‘ﬁgﬁﬁ: 4(A) which illustrates

re-expanded, 't hereby deteriorating the efficiency.
a cothPetditle KRAniphewhbh g Bamds %i‘stﬁnt(fﬂa iPHESERweY 864l diRbosRfon and as
sho

wn in Figure 5(A) which depicts the annular piston
showndg Figute ugﬂ WRIOR ideaks BR dinpRlstive eRiinpRAvias RO Suldribiston (22)
Figure 5(B)° which depicts the annul ar” piston (22) in
is in ith SppHRRIRAd HSIREpAMIGH, RO Rqhiré the PR iFHbRBEA AbtcEdFIS(22R) in th
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annula PiseeH ((22 i 6ddeemat ME BERSARBEHD biade 2B (sedRfttabline of Figure 4(A))
pi Ston (22) (in other words, the dianeter dinension
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i nval i d volune (Ds) can be |l essened just by the

compPleQYn 8f HBorRpreSsion process in the high pressure chamber (C2-Hp). As aresult, the

high pressure gas lingering in the invalid volume (Ds) leaks into the low pressure chamber

(C2-Lp) at the start of a subsequent suction process and is re-expanded, thereby deteriorating
the efficiency. |

[0112] On the other hand, in the present variation, as shown in Figure 5(A) which
depicts the annular piston (22) in its lower dead point position and as shown in Figure 5(B)

which depicts the annular piston (22) in its upper dead point position, the diameter dimension



chanfered part (27a) in thegnnular piston (22).
Accordi ngly, reexpansion |oss reduction when the
eccentric rotary piston mechanism (20) is inplenented
by a conpression nechanismis acconplished, thereby
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wherl 8 eSWn I 1a¢hrP Pistor(ddhalfsm! (26) SHRPRLded by ¥ lE’clﬁnf)I\%ssion
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has at its both sides identical chanfered parts
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conparative exanpl e when the annular piston (22) is in

swingih, bhgwczn%d&asb QR UrddQatR thanit BBebRss supB9MLshtidllydH tBe efficient
(B) which shows the conparative exanple when the
aspecdBf tHeadccditht fdtarfydastoh fechdhidrh B20)PRE BeAdnBY l;ilEt_on (223 and the
position, this creates the invalid volume (Ds) inside
bladd (28) aedlided BdgetRR b Ql?e%)win%_ﬁgbhﬁﬁ gnsion | oss becomes
a problem Conversely speaking, enit is attenpted
THIRD VARTATRDONSh a reexpansi on | oss reducti on when the
center of the sw nging bush (27) is made to agree
[0114F t h the thigd Varidtiog i essfieeaifddibnt HR s titertif Shd$winging
(22), this requires the provision of the sw nging
bush 2B)Hs (ndfg radiallytigwasiydieplaced thyptheivlWhidkie@WeMtel BEthe annular
chanfered part (27a) on the inside of the annul ar
pistopi(ZX)on (22) is nmade small and whose assenbly work is-
troubl esone. [0116] On the other hand, in the present
[0115ar i atHepd),if e sshiping bishRR2PLsfehd fmehticahtype is éBplbgédSwhose
the annul ar piston (22) in its |ower dead point
centep 0SiréspondSiacthe svaH higivknds cdnita Wi ehe/drBilar WistGh (239 Bhd Which has at its
the annul ar piston (22) in its upper dead point
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compiabdtbireaamplenher the nile piasm (@d291s Wi it 10Wef dedd. point position and as
Therefore, it beconmes possible that the invalid vol une
shownDa Figuie 6@B)WYich shows the comparative example when the annular piston (22) is

in its upper dead point position, this creates the invalid volume (Ds) inside the annular piston
(22), and reexpansion loss becomes a problem. Converéely speaking, when it 1s attempted to
accomplish a reexpansion loss reduction when the center of the swinging bush (27) is made to
agree with the wall thickness center of the annular piston (22), this requires the provision of
the swinging bush (27) of the asymmetric type in which only the chamfered part (27a) on the
inside of the annular piston (22) is made small and whose assembly work is troublesome.

[0116] " On the other hand, in the present variation, as shown in Figure 7(A) which



created even when the smﬁngi%g bush (27) of the
symmetrical type is enploye&. Because of this,
reexpansi on | oss reduction can be acconplished easily,
thereby nmaking it possible to enhance the operating
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(30) in the casing (10) differs fromt irs
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havir%oe[nt ds9MnRkridall Shap@ SthB thelchfhlism TS KeANRAREMbRA UIBAIB B silking a
20) is configured between thé upper housing (16) and

mistdkBAbbRWES adler By treCdidn. V‘Tﬂ&ﬁteé&h@virid’tiﬂh}’siﬁée)i?&nbllbyﬁ B swinging

| ower part of the casing (10), wherein the annul ar

bush Qiﬁtlﬁﬂin@%@grﬂxﬁetﬁ@dl Mefapd) RE M Mh¥bédhrichSe $€ mURBRiMbly and the
housing (16). The cylinder (21) is forned by

 peed if @&gﬁkh@a WOl oféth6nsa¥t predetingdHs ocdub®ncd S¥Ehalassembly.
cylinder (25), and the end plate (26). The inner

SECOND BMBODIMENY OF Tdab INVENTRONI nto the eccentric
part (33a) of the driving shaft (33) and is held

[011%et Ve ame hRGeiiRntRA b Ades(alRto/Nénbodiment which is an exemplary

~ embodiment in which the layout of the compression mechanism (20) and the electric motor

| (30) in the casing (10) differs from the first embodiment.

[0120]  Inthe second embodiment, as shown in Figure 8, the compression mechanism
(20) is disposed in a lower portion of the casing (10) while the electric motor (30) is disposed
| in an upper portion of the casing (10). The compression mechanism (20) is configured

between the upper housing (16) and the lower housing (17) which are firmly fixed to the

lower part of the casing (10), wherein the annular piston (22) is formed integrally with the



the | ower housing (17). In dition, the upper housing
(16) and the | ower housi ng ) are respectively
provided with bearing parts (16a, 17a) for supporting
the driving shaft (33) [01211 The trunk part (11) of
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first e ngi ng bush I's provided
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- [0123] The upper housing (16) is provided with a discharge cover (sound deadening

 member) with which the discharge openings (45, 46) are covered. Defined between the

discharge cover (50) and the upper housing (16) is a discharge space (49). The discharge
| space (49) fluidly communicates, through an opening (50a) formed in the center of the
discharge cover (50), with a space defined above the discharge cover (50).
[0124] The other configurations of the second embodiment are the same as the first
‘embodiment. Accordingly, the description of the configurations other than the above is

omitted here.



bl ade (23) and it is confi ?Tg ed such that the sw nging
bush (27) substantially co into surface contact,
at the sliding surfaces (P1, P2), with the annul ar

pi ston (22) and the blade (23). This therefore
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In addition, the 38 suction configuration is
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teg
diSposed in the lower part of the casing (10) so that the sliding parts of mechanism are

situated in the vicinity of the lubricant sump. This provides a benefit of facilitating
lubrication.

THIRD EMBODIMENT OF THE INVENTION

[0129] The present invention provides a third embodiment which is an exemplary
embodiment in which a part of the configuration of the compression mechanism (20) of the
first embodiment is modified.

[0130] In the third embodiment, as shown in Figure 9, the compression mechanism (20)

itself is configured upside down in comparison to the first embodiment and, in addition, the



configured by coupling together the outer cylinder
(24) and the inner cylinder 5) with the end plate
(26) at its upper end. In addition, the annul ar piston
(22) is fornmed integrally with the | ower housing
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the 10W PSR HRABBEIC IRy dthe Bhitet Bﬁlﬂcfép @Pian?éélr '(@f})edfndctﬁé‘[m@f)ressure

(C2). [0132] Dlscharge openi ngs (45 are forned in

chariifRe (C2WRY) JTMSInAs dylifder C-Baﬁlbeldg tfﬁfng &e%@ﬁ\:ﬁrﬂﬁaaéé"@l) of The

the outer cylinder "chanb I's provided w't

sucn@h% @) 143 i8id Joﬁﬂurﬁéﬁilohhﬁu&lgl%@fﬂ&@m& (5) Q)‘ﬂ“ @e outer

he ‘i niner cylinder chanber is provided with a
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bet ween the | ower housing (17) and the cover plate

with(tilow ﬂegslﬁlae Sledtcd eC 3 f (ttHhnérl ylidliar &W@zt The

t hr oug di schar ge passageway (not shown) wt

0130 gh PDREBAEE opdtaeS (§5:26) BR PYNENR 6O TRIGIDUSIAG (17). The
[ n%schamsm&g [0133] T%e ot her conflguratlons(o t he

disclir S3Y oM@ louRk 8ylilRr SRIELRFCLPE Jrb¥idéd with a discharge val
enﬁmnt ?10134] Al g% |nrthe th?rdver?%ooh rrem aaésc aige valve

(47)eRE Bl digcuaégmgfenfngr@&)%mhé det GaRHACshatiber @D2) is provided with a

discharge valve (48). In addition, the lower housing (17) is provided, at its lower surface, a

cover plate (18), and there is defined a discharge space (49) between the lower housing (17)
and the cover plate (18). The discharge space (49) fluidly communicates through a
discharge passageway (not shown) with the high pressure space (S2) below the compression
mechanism {20).

[0133] The other configurations of the present embodiment are the same as the first

embodiment.

[0134] Also in the third embodiment, as a coupling member for coupling together the



annul ar piston (22) and thesplade (23), the sw nging

bush (27) is provided, and it is configured such that

the swi nging bush (27) substantially cones into

surface contact, at the sliding surfaces (P1, P2),
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stationary side and the annular piston (22) is a movable side.

[0138] In the fourth embodiment, as shown in Figure 10, the compression mechanism
(20) is disposed in the upper part of the casing (10), as in the first embodiment. * Like each of
the foregoing embodiments, the compression mechanism (20) is configured between the
upper housing (16) and the lower housing (17).

[0139] On the other hand, unlike each of the foregoing embodiments, the upper housing

(16) is provided with the outer cylinder (24) and the inner cylinder (25). The outer cylinder
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[014?1 i di Ndounted above the compression mechanism (20) is a cover plate (18). There is
defined a discharge space (49) between the upper housing (16) and the cover plate (18).

This discharge space communicates through a discharge passageway (49a) formed through
the upper and lower housings (16, 17) with the high pressure space (S2) underlying the
compression mechanism (20). '

- [0143] Also in the fourth embodiment, as a coupling member for coupling together the
annular piston (22) and the blade (23), the swinging bush (27) is provided, and it is configured
such that the swinging bush (27) substantially comes into surface contact, at the sliding

surfaces (P1, P2), with the annular piston (22) and the blade (23), as in each of the foregoing
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through the through-hole (43) of the outer cylinder (24) and the through-hole (44) of the inner

-cylinder (25), into the outer and inner cylinder chambers (C1, C2) from the suction pipe (14}
 laterally mounted to the trunk part (11) of the casing (10) and the suction space (42).
(0148} As shown in Figure 11, the through-hole (43) of the outer cylinder (24) is so
formed as to be circumferentially greater in length than the through-hole (44) of the inner
cylinder (25). As aresult of such arrangement, the position in which the suction process is

completed (i.e., the position in which the compression process is commenced) in the outer
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embodiment in which a heat insulating space (83) is formed around the outer periphery of the

compression mechanism (20).

[0152] More specifically, as shown in Figure 12, the through-hole (43) of the outer
cylinder (24) and the through-hole (44) of the annular piston (22) which are formed in the first
embodiment (Figure 1) are not provided. Instead, the space around the outer cylinder (24)
serves as the heat insulating space (S3) of low pressure. Stated another way, in the sixth
embodiment, the suction space (42) of the first embodiment functions as the heat insulating
space (S3) in which low pressure refrigerant is accumulated.

[0153] The other configurations are the same as the first embodiment.



enbodi nent, the suction spac% (42) of the first

enbodi ment functions as the feat insul ati ng space
(S3) in which |low pressure refrigerant is accunul at ed.
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mechanism (20). In addition, the upper housing (16) is provided with a suction space (42)
and a suction passageway (42a). The suction space (42) fluidly communicates with the
suction opening (41) and the suction passageway (42a) fluidly communicates with the low
pressure chamber (C1-Lp) of the outer cylinder chamber (C1) and the low pressure chamber
(C2-Lp) of the inner cylinder chamber (C2) from the suction space (42). The arrangement
that the through-hole (43) for establishing fluid communication between the suction space
(42) and the low pressure chamber (C1-Lp) of the outer cylinder chamber (C1) is formed in
the outer cylinder (24) and the arrangement that the through-hole (44) for establishing fluid

communication between the low pressure chamber (C1-Lp) of the outer cylinder chamber
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end to the high pressure space (S2). [0162] A piston
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communi cate with each other even duri-ng the
The piston side high pressure introducing passageway (36a) and the cylinder side high

pressure introducing passageway (36b) fluidly communicate with each other even during the
operation of the compression mechanism (20) because of the arrangement that the lower end -
of the piston side high pressure introducing passageway (36) has 2 greater diameter, and high
pressure in the discharge chamber (49) is introduced to the contact surface between the lower
housing (17) and the end plate (26).

[0163] The lower housing (17) is provided with an inner seal ring (29a) which is
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[0166] The high pressure refrigerant, after compression in the compression mechanism

(20) and flowing out to the high pressure space (S2) in the way as described ébove, is

discharged to outside the casing (10) from the discharge pipe (15) and, after subjected to a

condensation process, an expansion process, and an evaporation process in the refrigerant

circuit, is again drawn into the compressor (1). Lubricant contained in the refrigerant

discharged from the compression mechanism (20).is separated from the refrigerant in the high



[0166] The high pressure refrigerant, after
conpression in the conpressi mechani sm (20) and
flow ng out to the high pressure space (S2) in the way
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e 558 TR AR TP FB5ET b WS L e casin

(10). Lubricant contained in the refrigerant discharged
fromt he conpressi on nmechani sm (20) is separated from

[Olﬁfﬁepé i r e ROe P (A it BELB R G efah hetepism 20
servel b R 88 sl 9% 1) ol ﬁ@fiﬁcﬁwﬁﬁ%‘? #ﬁﬁ%d%%s@ i o
s ol G t@%gw m% 4Pt B BT T TRk B v
low pri Ii %ﬁi.lpee%e!sg:lv ng yn eY ﬁ%&ﬁe afro tgﬁes g(lggége%slg% fms made large,
itis ﬁq'ESB PLIX é‘qﬁnﬁt gg: é:&? 01\%% (5?) o@yrﬁ&%@%‘g&glgg < Qc? ldeérrz}tceiation, and the
operﬁx%%?ﬁé19&g3ﬁs F&;’ﬁg?dl\hen the volunme of the con'pr essor

it is possible to inhibit the
[016%[;3?;2%%?%{%58 rdlé fotﬁ)ggfgrag gPo ﬁg%g?eg?l 8}?8{}&?%{%11 (20) flows into the
igh AAEDE e %aén&g%%% ﬁ&mgﬂ@.%a%&tmaaaﬁﬁ s
poss@fe%%%éaﬁat@ @l?ﬁﬁ:ﬁ%fsﬁa}]t Lint Qhﬁ&{}?%%ag jn {hﬁgjgé %HGESLF% space (S2).
SRR SO0 O ol TR e ot

oil re%%;pﬁ%ev@ 6y TRtk ol ey iy B a B B Olird M gR AR of
lubn&ﬂ)‘? m‘her gfnlgﬁl%éﬁa}aman do%?%ﬁé&?%;:éaﬁh&g]ﬁ Kok &%&J. Cﬁ&stsf%ﬂe to prevent lack

ricant 1n ant

of lu@%ﬂrﬁﬁé Fe@éﬂr 08y, '1{1 GGG RCR ?gc‘r?d %(lf)% tB ?)r&flrge\ég Eiédlcated oil

|cant I'n"the conpressor

separaldF 6r ﬁrévéﬁ?inﬁ Lo BBV 81Co 0GR B0 ObdmpR SRR O

or. preventi e occurrence o |cant

e RS acﬁoéé*m@*@%@éé%ﬁ%ﬁ% o*ﬁﬁe HiyaRan o
in thd E%fsu%aﬁf) d\%&%?égé ondd S@g@g gﬁ‘% ?Eer@%eas gSill‘é a%g {S1) and
the offf ¥Re gaggggsl@ %hgreéwﬁ EPRRT (B thegéyﬂﬁe xﬁﬁsésfit PSKible to

pr ovird | ow an

provﬂ% %Waﬁﬂﬁﬁﬁﬁm@é&c sp%%és fgl §Qm s%mﬁl%% hﬁg&%{M n. Thlg ierefore

ore
prevents the configuration of the compressor (1) from becoming complicated and also

prevents the compressor (1) from increasing in size.

[0170] 'In addition, since the low pressure space (S1) is formed below the compression
mechanism (20) and the high pressure space (S2) is formed above the compression
mechanism (20), this prevents the occurrence of liquid compression from taking place

~ because liquid refrigerant is not drawn into the compression mechanism (20) even when

liquid back is caused by a change in the operating condition of the refrigerant circuit.



prevents the configuration g§ the compressor (1) from
becom ng conplicated and al so prevents the conpressor
(1) fromincreasing in size. [0170] In addition, since
the | ow pressure space (S1) is formed bel ow the

[017 13 onpr 9%%51)%0 g%@% 0329)06 306 thd BorlH APt RINSTIN Sresent

ace ve the conpression nechanism

embo(d?rggm el rﬁ? Fsvcﬁ'ﬁ& ﬁ}(tfd?ﬁlc%fﬁr'tg the rf&v@ Egssrlrla Gpucd éSl) when liguid back

ression fromta I Ng ace bec use liqu

into tflg E%ﬂlﬁr‘@{:sﬁp g]ﬁ Sr)%n? e Hagiatdr Wf theld gﬁﬁgf%ﬂp&@tﬁﬂ 19kks C19lace duetoa

even en IQUI ck I's cause

chan r e tﬁe@aﬁ}ﬁ%[ogﬁ%gt | e geg'ﬂgérﬁhtqg s&ardtQEinthidig 8h@Bhs in the low

St at ot her "way, 1 n accordance

pressm s?a&é@lﬁ%ﬂil‘ rﬁsrﬂg Qst isANoRkd t6e MGG th@&‘jnﬁﬁlef@r{h&nbers (C1,C2).

ce |ntroduced Into the ['ow pressure

HRCS E(%s bSO @b ?m?ﬁéés %%ﬁ&%n%@ﬁﬁ%@&ﬁﬂ&lat@il)thereby

e evaporator o r| gerant circuit takes
t?r%et { &@éggﬁré.t@ (E(Jﬂ@hl.ﬂ’aﬁ&r Ald Ystanehdl ieRfnent BEthe
ehml% hgyger(rittgl govslepar ed |anto [T qui dal ana gas in the
ideBWt cREgESuUre space (S1) and only gas is allowed to be
refnég " e|3nto the cylinder chanmbers (Cl, C2). This makes

OTHIERmﬁbWIS/[}tNT’s' | ow the conpressor (1) to function as
an accunul ator, thereby elimnating the need to

[ ovi £ BMbadiflenBSthe peRBstihtetiofMady be configured
[017% ene%?r%faﬁtﬁﬁeem@ff?ﬁg%r ant lcrerlcw t. Or HEIR El\/lg(Dl I\)/,EI\ITS &

as foll®d42] In regard to the foregoi ng enbodi nents, the
present invention nay be configured as folloms

[017 ]0173]FoEe£m§merrﬁé Swirofy SushaohRna, @'rlr?hﬁsy 0@ dhfigtf&) ag By wn in

e configured as shown 1n Figure I'n the exanple

FiguRf 1451 GHER ekdmpld ¥ fq%&ehar R d5dcHAP Hab blshy )7 A9REd thesuction side

sucti on side bush 27B) are formed into different

bush{PARESe fortheR it diMREASHAPAY i \GiHE Wirll§ 1c§ havavldfeient width

i mensi ons. More specifically, with respect to the

dimeaSiBhe" MbrelPecilbARS withIkspebite thEfintr of thettlgde ?Bj ,Ghé &dnter of the
ar c- shaped outer peripheral surface of each t he

cxrcr.ﬂ’dr%&hﬁ{ ed §ﬁt@@¥éigjht rell SufcedTdadil6f thé distiRge silelBudii@NA) and the

|s devi 0 the suction side (the radius (R)

suctlgﬁ sfd@ Sust 298) & devifi&t HNBOSELLRH R (R Thdihe(Rl) ofulid diemlar
the di scharge side bush (27A) and the radius (R2)

. arc-sﬁspedtJh@eGCeﬁﬁhérarrsuarra@e 5B QekcRatb € EidP BashA2G AR kind titef radias (R2) of
the suction side bush (27B) have the sane

-the cﬁ’cﬂlﬁf‘ SlcQRapedaiiferipRephetal $Rficé bfitie Ru@on(s2dHush 2 TB) ied the same
: such that it has a greater wi dt h than

dimension), and the suction side bush (27B) is formed such that it has a greater width than

that of the discharge side bush (27A). The reason for this is explained as follows.

[0174] First, both the low pressure chamber (C1-Lp) of the outer cylinder chamber (C1)
.- “and the low pressure chamber (C2-Lp) of the inner cylinder chamber (C2) are spaces around
the periphery of the suction side bush (27B) and are constantly at low pressure, and there is
hardly created any pressure difference between both the spaces (C1-Lp, C2-Lp). Onthe
* other hand, the high pressure chamber (C1-Hp) of the outer cylinder chamber (C1) and the
‘high pressure chamber (C2-Hp) of the inner cylinder chamber (C2) are spaces around the

periphery of the discharge side bush (27A) and undergo pressure variations of from low o



that of the discharge side Qhysh (27A). The reason for
this is explained as follows. [0174] First, both the
| ow pressure chanber (C-Lp) of the outer cyI i nder
chanber (Cl) and the | ow pressure chanber (C2-Lp) of
high 1%0&61 érﬁﬂﬁéreci%/ LieBREL cohaatable (cl@éreﬁdeqn%%&ﬁ@ bRfvidAdhe dpaces
i pher

he suction side bush 7B) and are

(Cl-ﬁﬁeat gﬁf)l Y C%hséqﬁ%tﬁr RaUt& onahé cfraﬁﬁrearb%haﬂéé rcglllt)ict surface

any pressure difference between both

betweHIER ﬁ%‘rﬁ%ﬁe sﬁ%‘b‘u@ﬁ ﬁ?@’) dnfl§he Al phadtf22} B&:aﬁée&l‘le high

pressu of the outer cyllnder chanber

presshife Sid@%)g{l | fn’fj& rl@ ('gﬂ:'gs&fzgé %‘6'}1? atsdVRIHp %Eloﬁ%‘tﬁ@ﬁra@ﬁn% hefthe high

I nner cy hanber are spaces around

pressBRTsidd sk p’fA)t Beargd 381 "i’ﬁdﬂ@aséd @8 1&&&@%@ Yﬁpﬁﬂ@ to kR ebfiact

pressure Vvariati oRs of fromlow to 48 high Ievel, and
surfaldlBbRels, Al BRlR gleC@ﬁ%éﬂmtth@h@)hpr&@ﬁ%ﬁiel HsP (E9UE Small,
étween the space Consequently, load
thereEffe?lu@i‘ﬁ ttlli@loﬁﬁ %Eﬂh% applfedSb AREEhneRPE@Edcesur f ace
tween "t he high pressure side bush (27A) and the

[0175@””“' @nte%a‘%itvery Hhe3wiheeabERed T ANRIB) nﬁ&%%@ﬁﬁm‘éted%s shown in
i's pressurized from above or below in the

Flgut‘érlgv"' Tﬂthe'efx abR dTFSure A5 SAMILEL Bied@niRY 81the2fbllat Src-shaped outer
large, this increases the [oad which is applied to the

SPELACH th WVBYIRE bubtesi(PT £, fe@s whithahabehidt of th
peﬂpﬁ&a¥§gﬁﬁ?gh pressure sgdg gusﬁK 275§"?§@5n§|| e

bladd @9¥ RY rad REYRI NF th@ Glrblﬂ&darﬁ\ﬁh&fédloﬁtei @Ehpl%iialts@rth&ﬁof the discharge

act surface. [0175] Alternatively, the sw nging
side mr(zm Zldthe 24R)s (FBY ob theGMalaF Bt e p@BodhORipheral surface of the
Figure 15. In the exanple of Figure 15 al though the

sucti&® EEHS bus le;? dffer GehdEachlothezhapesthauk6ids, the widih @f dle suction side
surface of each of the sw ngi ng bushes (27A 27B)

bushe{gm)eﬁ ¥delkrédia thathe it dfiie dibdhade sidBush(EAY Boindking the
of the circul ar arc-shaped outer periphera

radm% mﬁ@ﬁh@fm&&@r St-SEdjRd GRiter peHphdRISOrady Y thasettiohaide bush (27B)
radius (R2) of the circular arc-shaped outer

greatefthal fed ALS YR pohOtiré & arsWkdped Duter geriphesd] sGefddd) of the
differ fromeach other. In other words, the wi dth of

dlscﬁaﬁ’ge S8ChhsB2 AN e Albeshith(tBiéRBYrahgeri@lthg iedtzeting bm thetdomtact
th of the discharge side bush (27A) by making the

surfdcé@bﬂﬁ:eﬁ 32 high pidssure kide busH (274G atd dpemnolat piston (22) can be
peri pheral surFace of the suction side bush (27B)
restriine@E@Tthd hian: fehenradistsiciRbyvaf the circul ar
ar c- shaped outer peripheral surface of the discharge
[01751 de bush (27A). Also with this arrangenent, the | oad
acting on the contact surface between the high

[0177] €SS UReadslititd, fisabh 62he)forgeing Rénbadithdms, i lads)(233 &) disposed
can be restrained for the sane reason as descried

suctBMiis positioned on the radial line of the cylinder chamber (C1, C2). Altematively,

the blade (23) may be disposed such that it is inclined against the radial line of the cylinder

chamber (C1, C2). |

[0178] Furthermore, in each of the foregoing embodiments, the description has been

made with respect to a compressor as an embodiment of the fluid machine of the present

invention. However, the present invention mdy be applied to an expander in which gas, such

as high pressure refrigerant, is introduced into a cylinder chamber and force for driving a



[0176] [0177] In addition,4bn each of the foregoing
enbodi nents, the blade (23) s di sposed such that it
is positioned on the radial line of the cylinder

chanber (G, C). Alternatively, the blade (23) nmay

o PR SAe Bl S RS PR RSL gy )
[017 g, PR fRffon, 1t ERA: AbabDE HGIOhAGELDAH BB witiif the

escription respec

casmé ﬁﬂf)’ r ei?tgfr{aﬂtcfelﬂﬁ g?@lﬂﬁxie m%fchéxﬁﬁﬁ ééc%l‘ijtrlmgﬂyﬂfésteﬁ mechanism)

e prese wever, present | ention

(20)1{%‘@’%?&19&%&%%{ ?deatﬂe ‘8&%?@‘8%@ in which gas, such as

pressure re eran i ntroduced into a

[01 80:3 yI in ft%oﬁf&atﬁqﬁ):tedaﬂgwg@é Ctﬁ?t tgé Sﬁfrésﬁ@&nﬁocﬁt%e ts euﬁ: essentially

otationa r's genera y expansion O

prefefétg d eggﬁﬁ)(f% WiAth al%r}%éb's%aﬂtste t e%érgs%llt 1'110e1ﬂﬂﬂ' id %ﬂwlieﬁtﬂﬁl, or its

nmechani sm ssarily

range%ftn'gbﬁc"&gﬁ casing (10). Alternatively, the

essi on mechani sm (eccentric rotary piston

- be driven from outside the casing
IND;%?EQP%E%%&‘(%QEI d be noted, however, that the

[018 lzf or esalghs %Eaﬂ&iés&%gdsab%(@ the ﬁx%@ér}t%ve%tmﬂ Esetfs@fu? Pdrea rotary fluid

Ies are not neant he presen

machh{évlﬁ%ﬂ %O%GCE%%W%bﬁEEL{?@EPﬁ Wi 8% g 1ndgg (2hlgé1as an annular

cylm{? aﬁ%&c Q%) 2ROMBulak ﬁfstdﬁr (%§5 [ dis e RO atftlt S5 ibller

or a rot urd  nachi ne |ng an eccentric rotary

cham'%lst(?g C&@?ﬁ@g&f 4 ﬁfﬁﬁ mgﬁ) d(ﬁdﬁm\éj th gﬁ'fnd(eg éﬁan%? @, C2) into an

ann an annul ar piI st on

outercgfihdérehdndRO ah@ ah Iﬁﬁle?gﬁ'zl}ﬂ&f cﬁéﬂﬂbé? den): tﬂé‘@ﬁﬁﬁér €9 and the

t he annu pl st on di vi di ng 't he cyl’i nder

fg&ﬁ{ 2@%& s%nﬁ%ﬁr@d 0 r@léh%l&%&laélﬁéi BécetiRYBAEY ﬁi@h%)n and

er cylinder c the cylinder (

each @f‘ tcﬁﬁer 00 ke E{l’?ﬁ(ﬁ: @Hhrﬁl?e@ (&1, CHqs Qﬁfﬂdd%&rana&es(ZBPmto a first
relatively execute eccentric rotary motion; and each
' AAsiS: sLECE , C2) is
dwng%gpgggﬁgy aﬂﬁﬁgﬁgg%g%§§¥%to agg??g?b@%ha yer (d - Hp,
C2-Hp) and a second chanbers (Cl-Lp, C2-Lp). 50
CLAI MVS:



What is clainmed is: 1. Arotary fluid machine
conprising: an eccentric rotary piston nechani sm
i ncluding: a cylinder having an annul ar cyli nder
chanber; an annul ar piston hﬁysed in an eccentric
fashion relative to the cylinder, in the cylinder
chanber and dividing the cylinder chanber into an
outer cylinder chanber and an inner cylinder chanber;
CLAIMS bi ade di sposed in the cylinder chanber and
dividing each of the outer and inner cylinder
chanbers into a first chanber and a second chanber
“ﬂmhmcﬂmymﬂﬁﬂer and the annul ar piston relatively
ecut | eccentric rotary notion; a driving nmechani sm
“ﬂ?Yﬂgﬂ CEXBRMNMG ¢ rotary piston mechani sm and
a ca h
Tec hiﬁnfk%ﬁ‘{mq&h*‘*‘é?’é i A G R
cylinkerdbamber; e ainiutag pistarb bousoy, inki etreniinie fashivnl relatips withocylinder ,

. .and .t | ade ar e Y coupl ed toget her

in (€S0 chafoes A B tag v Pitmtet 1P SutcE T fgphamber

andSail i &y BeRr eﬁetmﬁéﬂemﬂraw@rd@béﬁemﬂ tRRGHiRer SRERUE and dividing
sliding surface agglnst t he bl ade; the annul ar piston

each of the onerandinaerLyindts shambers énto afirgshimberiang asshgqud chamber, the

is

oy 308 LBy BP o PRGECle SR O g, |
annui &ﬁvnﬁ)g ﬁqbﬂfamsm fon dtivinp ehedcedhericrstaBnsistof freGhdnbyen; and
I nner peripher wal | surface to the outer perlphera
wal | 3 §i§ingdn & ‘o herse SheferarticipfarnEson SshBEY; t he
couplignmenber is formed by a sw nging bush having a
bl ade groove which advanceably and w thdrawably hol ds
t he tbbaylmdalndpmvuiedmﬂﬁhehllade shaped out er per| pher al

surface |ch hel d .in the split th
annut SPRR b B ol i gon eniby g ¢ gy
Hm§ﬂﬂ¢gﬁ@gﬂ@M%ﬁm*§ pthidlgaced nore radlally I nwardly than
the wall I cknéss center of the annul ar pi ston. 2.
The thetaeupjing inginthemteas laifives sbding karifave dgainsh theennular piston and a
second sliding surface against the blade;
the annular piston is formed into a C-shape, i.e., a split-ring shape having at a portion
thereof a split;
the blade is configured to be inserted through the split of the annular piston so that
the blade extends from the inner peripheral wall surface to the outer peripheral wall surface of
the annular cylinder chamber;
the coupling member is formed by a swinging bush having a blade groove which
advanceably and withdrawably holds the blade and a circular arc-shaped outer peripheral

surface which is swingably held in the split by the annular piston; and



the annular pistonis firmy fixed to the casing; and
the cylinder 1is coupled to the driving nmechanism 3.
The rotary fluid machine of claiml1l, wherein: the
cylinder is firmy fixed to ¢he casing; and the
annul ar piston is coupled to the driving nmechani sm

4. The rotary fluid machine of claim1l, wherein: the

cylinder has an outer cylinder and an inner cylinder,
t he thetswingmaeutet ofitbe swinging husris displacadimeye radiallyyiwardiythan the

anber, and end. pl at ecoupl ed to an axial end of
Waiég%%lg?sceﬁ%ogﬁ?%?m}ﬁgﬁ%er cylinders; and the outer
cylinder, the inner cylinder, and the end plate are
integrated with each other. 5. The rotary fluid
machi ne of claim4, wherein a conpliance nmechanismis
p ] P 1.al gap between an end
2 Sg??ﬁggﬁgg%gﬂgfﬁﬁ%%aﬁﬁéﬁ?%ﬁhand the end plate. 52
6. Tthe anmtlamystdr isifidmiyefcted netho tasingaamd the cylirgleei n:  t he
cylinder .h n.outer | i nder and an inner cylinder,
t he &ff"él?le‘gﬁ’&ﬁ?ﬂﬂwga‘?f’ MfBrs  defining the cylinder
chanber; and the outer cylinder, the inner cylinder,
and the blade are integrated with each other. 7. The
3. I OhéoYar} FiidinaBRERIoTGlafh 1CkR8h], Wherein: the driving
mechani’sm has an electric notor and a driving shaft
coupthegylimsler isdirmdy fixadtp therngsing; anghe driving shaft has
an e %engﬁic.ggrf ofﬁ%fgq%g %9 fromthe center of
rotat T on TR OREERWI TG @ PRV aBISE’pI ed to either
the cylinder or the annular piston ; and the driving
shaft is held, at both axial side portions of the

eccentric part, on the casing through bearing parts.
4. gThemotary Bpidmpachingiof cleine i wkereit: cl ai m 1, wherein a heat

i nsulating space is formed _around the outer periphery

of ¢ 6 c¥StienioB o B SXPAE cof ah eE e ovtedand ifne:
cylinders defining the cylinder chamber, and an end platecoupled to an axial end of each of
the outer and inner cylinders; and

the outer cylinder, the inner cylinder, and the end plate are integrated with each

- other.

5. The rotary fluid machine of claim 4, wherein a compliance mechanism is provided
which reduces an axial gap between an end surface of the annular piston and the end

plate.



9. The rotary fluid machine of claim1, wherein the
eccentric rotary piston nmechanism is a conpression
mechani sm for drawing fluid and conpressing sane. 10.
The rotary fluid machi ne of §?ain19, wherein: the
driving nmechanismis forned an electric notor for
driving the conpression nechanism the casing is so
configured as to house the conpression nmechani sm and

6.t NBhedtaryel 88 hlablind'®t Miin 1B wheMipr essure space in fluid
conmuni cation with a suction side of the conpression

mechdhg eiinderdasamiger oyliedss andarsipaereylimdef, it aitter and inner cylinders

icati,on.w th a discharge side of the
¢%%ﬂ%ﬁ %gﬁgﬁeﬂ%@ﬁ%ﬁ$§W?are formed in the casing; and
t he eltecdutdr @yliflet the ifindtcFIRRRE dnd thebiele hRWhBER®S With each other.
space. 11. A rotary fluid machine conprising: an
eccentric rotary piston nmechani smincluding: a
cylinder having an annular _cylinder chanber; an

7. anhbe etarp flgidonadhinesd glaim A, whergigcent ri ¢ f ashi on
v Gl B Sh cdBie it 53 Al SR8 PRledI0the

clebiodetor;and an i nner cylinder chanber; and a bl ade
di sposed. i.n the cylinder chanber and dividing each of
the &ift g}ﬂ%ﬂlﬂﬁ#ﬁ%?ﬂ eSFPRtHaRIT OHzeeBiered traw thegontey fyrotation, the
SIS R Budied RAHENREBAndof She Sl BRlon38M t NE
ecannular pI oHﬁreIat?Ve y giﬁcutin% ecégﬁﬁfPé rotary
mot i ¢ drevingy sheft mchebd ehlznth sxialfsade pirtions efthe lkeceeticeatty dncthe casing
ﬂnrotaéy.ﬁist n mechanism and a casing in which to
QUELREAINEPY S ent ric rotary piston mechanism wherein
the cylinder is provided wwth the blade; a coupling
menber by which the annul ar piston and the blade are
mu Y C . i >
5. Cout ot SRRSO, RGP Heal SRR PR e Kitfed
arduné tliasutdraeriphedy ofthaadertric 3@y pisial medhagisaur f ace
agai nst the bl ade; and the outer cylinder chanber
formed on the outside of the annular piston and the
i nner
9. The rotary fluid machine of claim 1, wherein the eccentric rotary piston mechanism

is a compression mechanism for drawing fluid and compressing same.

10. The rotary fluid machine of claim 9, wherein:
the driving mechanism is formed by an electric motor for driving the
compression mechanism;

the casing is so configured as to house the compression mechanism and the



cyl i nder chanber formed on the inside of the annul ar

piston differ fromeach other in suction shutoff

angle. 12. The rotary fluid machine of claim11,

wherei n the suction shutoff ggle of the 54 outer

cylinder chanber is grater tHan the suction shutoff

angle of the inner cylinder chanber. 13. Arotary

fluid nachine conprising: an eccentric rotary piston
eldtBfdasbs m i ncl udi ng: a cylinder having an annul ar

cylinder chamber; an annul ar piston housed, in an

eccentlpw prdssurh space refluid commupicatien with & mehéion sida of thegompression

el 80 € BB af sl St i W SRS e pr e
cofiipedskieh meaittliseh b dfed irbMOSREhd: Bnd he cyl i nder chanber

and dj vi ding each of the outer and inner cylinder

c hanits deqtiig woter s disnoseshiathrlowapressarespessnd chanber ,

the cylinder and the annular piston relatively

executing eccentric rotary notion; a driving nechani sm

for ML G ot J.c_rotary piston nechani sm and
ll'a céglfdr%&?l%ldvﬁ%gﬁ%%g %%J]‘Isi > the eccentric rotary piston’

mec han esoghtrichetasi piston inbéhaaisin fidRidingsa pylindedRaling drharniiar

bl ade; coupl i ng nmenber by which the apnul ar piston )
Cylgﬁ%f W@%& anenalE mﬂ?rul_awsyi TRBY sEsEYric Sprodelpibyrdofls cylinder, in
e o RN e DoP Tt for D0yl b ang
an ginedcylppdsichiaber; agda blade disgoskd sdbe clinderashambearandidstiding each of

is formed into.a C-shape, i.e.,.a [it-rin a
g A et ShmDERame i it bl endsoREdaGer, te
cylefief bgiing dndu@arifstdRBRivES etxgélﬁi‘ﬁg RedehRicTBadyim&tiort e

annul ar piston'so that the blade extends fromthe

i nner dpeng prechanisnwélr driving theoescentri¢ togary pison npashanéieyr aakd

wal | _surface .of the nul ar, cyl.inder chanber: the

coup? P IEEEh b By R B S R R MBS v mg

bl adghaemove whi ch advanceably and w t hdrawably hol ds

the blade and a circul ar arc-shaped outer peripheral
the cylinder is provided with the blade;

a coupling member by which the annular piston and the blade are mutually
movably coupled together is provided;

the coupling member has a first sliding surface against the annular piston and a
second sliding surface against the blade; and

the outer cylinder chamber formed on the outside of the annular piston and the inner
cylinder chamber formed on the inside of the annular piston differ from each other in suction

shutoff angle.

12.  The rotary fluid machine of claim 11, wherein the suction shutoff angle of the



surface which is swngably held in the split by the
annul ar piston; and 55 the outer cylinder chanber
formed on the outside of the annular piston and the
i nner cylinder chanber forneg on the inside of the
annul ar piston differ frome ¢h other in suction
shutoff angle. 14. The rotary fluid machi ne of claim
13, wherein the suction shutoff angle of the outer
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angle of the inner cylinder chanber.”15. Arotary
chithbérd machi ne conprising: an eccentric rotary piston
mechani smincluding: a cylinder having an annul ar
cyl i nder chamber; an annul ar piston housed, in an
eccentric,fashion relative to the cylinder, in the
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I Nt 0 aA BedbHiR rota ifteiemcEARRRE incRidthe: 2BylindBE haviNg hgRlar
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sliding surface agai nst the blade; the annul ar piston
i s f thereglindenispreviddsiighpthe blade;. , a split-ring shape
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the coupling member has a first sliding surface against the anmular piston and a

second sliding surface against the blade;

the annular piston is formed into a C-shape, i.e., a split-ring shape having at a portion
thereof a split; |

the blade is configured to be inserted through the split of the annular piston so that the
blade extends from the inner peripheral wall surface to the outer peripheral wall surface of the
annular cylinder chamber; |

the coupling member is formed by a swinging bush having a blade groove which
advanceably and withdrawably holds the blade and a circular arc-shaped outer peripheral
surface which is swingably held in the split by the annular piston; and |



that the bl ade extends fromthe inner peripheral wal
surface to the outer peripheral wall surface of the
annul ar cyl i nder chanber; the coupling nmenber is
formed by a swi ngi ng bush hag%ng a bl ade groove which
advanceably and wi t hdrawabl y~hol ds the bl ade and a
circul ar arc-shaped outer peripheral surface which is
swingably held in the split by the annul ar piston ;
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off-centered fromthe center of axle of the driving
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shftﬁ&%@%l”c part being formed in a portion located in
e Fi nder chanber; the driving shaft is held, at
bot h axial side portions of the eccentric part, on the
casi ng through bearing parts: and the eccentric part
14 s fTae gy fRidraydi ofchiel 8 wighaa iR suétbarhitb@angé of the
both axial side portions of the eccentric part. it
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' ntric rotary piston nechanism (20) which is
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i gured such that: an annular piston (22) is

accommodat ed i n an annul ar cylinder chanmber (O, C2)

of a cylinder (21) to forman outer cylinder chanber
15.( A A ratagy thid maciene aydprisasber chanber (C2); the cylinder

(21) and the annular piston (22).relatjvely execute
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chanmber (d-Lp, C2-Lp). during the operation.
a casing in which to house the eccentric rotary piston mechanism;
wherein:
the cylinder is provided with the blade;
a coupling member by which the annular piston and the blade are mutually
movably coupled together is provided;
the coupling member has a first sliding surface against the annular piston and a
second sliding surface against the blade;
the annular piston is formed into a C-shape, i.¢., a split-ring shape having at a portion

thereof a split;
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the blade is configured to be inserted through the split of the annular piston so
that the blade extends from the inner peripheral wall surface to the outer peripheral wall
surface of the annular cylinder chamber;

the coupling member is formed by a swinging bush having a blade groove which
advanceably and withdrawably holds the blade and a circular arc-shaped outer peripheral
surface which is swingably held in the split by the annular piston ;

the driving shaft is provided with an eccentric part off-centered from the center
of axle of the driving shaft by an predetermined amount of eccentricity, the eccentric part
being formed in a portion located in the cylinder chamber;

the driving shaft is held, at both axial side portions of the eccentric part , on the
casing through bearing parts: and

the eccentric part is formed to have a diameter greater than that of the both

axial side portions of the eccentric part.
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ABSTRACT:

In a rotary fluid machine having an eccentric rotary piston mechanism (20) which is
configured such that: an annular piston (22) is accommodated in an annular cylinder chamber
(C1, C2) of a cylinder (21) to form an outer cylinder chamber (C1) and an inner cylinder
chamber (C2); the cylinder (21) and the annular piston (22) relatively execute eccentric rotary
motion; and each of the outer and inner cylinder chambers (C1, C2) is divided by a blade (23)
into a first chamber (C1-Hp, C2-Hp) and a second chamber (C1-Lp, C2-Lp), the blade (23)
and the annular piston (22) are mutually movably coupled together by a swinging bush (27)
and the blade (23) is provided, in its contact parts with the annular piston (22) and the
swinging bush (27), with sliding surfaces (P1, P2) in order to prevent the occurrence of
seizure and wear 6f the blade (23) and the annular piston (22) and the occurrence of gas
leakage between the first chamber (C1-Hp, C2-Hp) and the second chamber (C1-Lp, C2-Lp)

during the operation.



