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DESCRI PTI ON ROTARY FLU D MACHI NE TECHNI CAL FI ELD 5

[ 0001] The present invention relates to a rotary fluid
machi ne, particularly to nmeasures against a gap that
occurs between a cylinder and a piston. BACKGROUND ART
[0002] As a conventional exanple of a fiuid machine,
Pat ent Publication 1 discloses a 10 conpressor having
an eccentric rotation gBYERIFEYMMni sm achi eved by a
cylinder having an annul ar _cylinder chanber and an
annul ar pi st on mhiBﬁﬂﬁg{géﬁﬁgéﬁﬂéfﬁﬂNﬁhe cyl i nder
chanber to make eccentric rotation. The fluid machi ne
conpresses a refrigerant by naking use of volunetric

i n.the cylinder chanber caused by the eccentric
TE&M&“M& he piston. 15 Patent Publication 1:
panese Unexam ned Patent Publicatjon No. H6:288358

[OQ%ﬁsa“%ﬁésea:mm@l?w%(ﬂ% ‘N IR FRgimer mEricRipENp cRgasurs

1S TO VE [0003] As t he conyentional fluid
aga}Pé“c%E?Pg*%* %8{”33?’?&%6?6‘&5’%3@‘3%8@(‘} PH% so far to a gap

20 that occurs between the wall surface of the

- cylinder and the wall surface of the piston.

t refrigerant |eaks froma high pressure
BACKIEOIND AR

ow pressure chanber to deteriorate the
0083 ARSI BRI AL B B it 1 s
con BT Ay A O 50 GAAIR L 10 5/ B  havin
on B G AMoc RS S Sy gL DECRERR P ey gtinder

cha@B8 RELVRE rbct:%gric‘f\@t){atiﬁﬂ.r f '?Hf Rild %@%ﬁxl d éslsggé %ela:wgferant by

wal | surface the piston has not been con
maldhg useloflVoN@Rdtrit Bhdrdg@nh 19 cyfift@ 9(919%1% LRGPHE Y i fi
inéventi on has been ggchi ev%)g. eAn 0 ngézt o? }tﬁﬁe F?F%rlstfel%{Otalon
of thepistohi on is to reduce the gap between the wal |l
surface of the cylinder and the wall surface of the

Pi SPAeht PubRERRY 11 108 thekh@iR A PaehEP@lication No. H6-288358

'DISCLOSURE OF THE INVENTION

PROBLEM THAT THE INVENTION IS TO SOLVE

[0003]  As to the conventional fluid machines, no attention has been paid so far to a gap
that occurs between the wall surface of the cylinder and the wall surface of the pistoﬁ.
Therefore, the refrigerant leaks from a high pressure chamber to a low pressure chamber to
deteriorate the efficiency.

[0004]  Specifically, in the above-described fluid machine, an outer compressor
chamber and an inner compressor chamber are formed and the direction of application of a
load (gas load) by a refrigerant pressure is different between the outer and inner
compressor chambers. Nevertheless, the gap between the wall surface of the cylinder and

thé wall surface of the piston has not been considered at all.
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5 MEANS OF SOLVI NG THE PROBLEM [ 0006] Specifically, as
shown in FIG 1, a first invention is directed to a
rotary fluid machine including a rotation nmechani sm
(20) including: a cylinder (21) having an annul ar
cylinder chanmber (50); an annular piston (22) which is
contained in the cylinder chanber (50) to be

[00@Y cerndight elghe peovsy thempdesent(inggntian dasibaandebievére  An object of the

cylinder chanmber (50) into an outer 10 wor ki ng chanber
PTGS@B@PV%@H&WQ Tefege the ewn besweerathoorvall Sefice offidic aylndedend the wall
(2 which is arranged in the cylinder chanber (50)
Surff“%? Qi-olﬂW pistopgdrredy improvingrthe efficishayber s into a high
pressure region and a | ow pressure region, the
cylinder (21) and to the piston (22) making relative
rotations, wherein the width Tl of the cylinder
ME&%’@@ISQ%U}NGSTHEYR%QB&EMQ the circunference of the
I i nder, chanmber (50) such that the gap between the
(005} | ‘Seerifisely. o6 shewn e é(}l Ln@idirst(ipg9n |ahds decto 9 a rotary fluid

urfa .0f the pisto i s ke to a, predeterm ned
macle (BcioqiGe prig R meshan e k) Spdobng: nexikiar #9) heving an annular

n mechani sm (20) is

CYII%déf ﬁ@\%ﬁé‘ge %g@iaggmv e”@%t‘%ﬁiﬁ)‘ \gfal&gtlﬁ @015@1&@%1 @zzy}ln%m@hamber
o iR e U A o e
workip e %;3 @ﬁiaﬂﬁ a@lﬁéﬁ%@? ve%@;"amé E PR gt () which s
0 R 3B S B i
Pf“’%%%%‘f&@ide% PR Pt e 1#@%? B3 et i ) making
relatfleUb by BRC q%ﬁb?elhr{ﬁé Wi'&tﬂgrzq?f REa1i0R. dRcha @5"@2 ed glong the

I nclu rng an annu

circdrRMAEE of trl@cyl Her &]?Iﬂ%gln&ozﬁ cﬁ#oté%tot?g %%g eﬁ Bd &a{l surface of

contained I n-t e o € eccen
r
e R %&E e Sﬁ%h‘éﬁ%e@fg%ﬂ i 'iéaeﬁd@?eﬁﬁ%d value
duriMohK kfgrigfanber (52); and a bl ade (23) which is
arranged in the cylinder 2 chanber (50) to divide

[0002RChARortiing tAARK iR IBRAABE Whenthe r@atib P MhePiAsed fﬁ)% ig actuated,

region and a | ow pressuré region, the cyl i nder

the o fiflddr 121 nirsit 16 p(s?cﬁ:) (2RkRkE %lﬁ‘i\}er%tz{ti%h@ | Q0§ r@guithlé?l'étvolumes of

spi nning by thensel ves, wherein the width T2 of
the Workingrchadibers 1y and @siz)a} & bhfe ohiprdidbare aﬂsfloﬂ Bea fluid.
pi ston (22) suc% that t r?gﬁgap bet vvegﬁéét he rg;(? surface
As thefwidtleTt yt thedglinder chamber (50) is varied along the circumference thereof, the
gap that occurs between the wall surface of the cylinder (21) and the wall surface of the

piston (22} is reduced to a minimum.

[0008] A second invention is directed to a rotary fluid machine including a rotation

mechanism (20) including: a cylinder (21) having an annular cylinder chamber (50); an
annular piston (22) which is contained in the cylinder chamber (50) to be eccentric to the
cylinder (21) and divides the cylinder chamber (50) into an outer working chamber (51)

and an inner working chamber (52); and a blade (23) which is arranged in the cylinder
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5 (21) and the wall surface of the piston (22) is kept
to a predeterm ned value during the rotations. [0009]
According to the second invention, when the rotation
mechani sm (20) is actuated, the cylinder (21) and the
pi ston (22) make relative rotations. As a result, the
vol unmes of the working chambers (51) and (52) vary to
chaphers@0) tngivids shahrpfdhe wﬂang tlombsts ib® ahigh prasurAsegitreand a low
w dth T2 of the piston Is varied along the
presspreciagiosy dhe eylotder rﬁél)pals’i @hﬁ pisER) (22 mealgarelativatrotations gvithout
between the wall surface of the cylinder (21) and the
spingéng by hemeadvesofvhetein thes wadth( B2)ofi the rston d@2) &5 varied along the
m ni mum OOlOﬁ] According to a third invention rel ated
circugferproesd dompision et suet that the gepdetvern the wall isarfasel afiibke eylinder
chamber (50) is varied along the circunference of the
(21309 fhgewalk parfaserof (tho pistors(22) dh keptde a prsdetamnined welap during the
t.he wall surface of the cylinder (21) and the wall
rotaighY ace of the piston (22) is kept to a predeterm ned
| ue, durjing the rotatjgns. [0011] According to the
[OOQ i r AFGRUERE B nthe ¢ F5eoRd d‘@Y?nﬁiPnoﬁVhPﬁeth@yﬂqf%’@ér m@?%ﬁ*t?@? (20} is
nce of fthe

acf‘*é&?a ﬂ’&e‘fyhéa 'n@g} mecgg)e égfgnf(hi)cga Felatvcootatioas. pi &t grfesult, the
vl i i R L5 i)ug%gafgfu;@%@;%g@a fi s o
a flyg- t‘ﬁ%ﬂﬁ‘gﬁﬁﬁ% gggﬂeipﬁ% @gﬁ&se G nlg, $ ﬁlﬂ(fmﬂl%’ll ﬁgg_erz{ﬂat%e piston
2 SR B ok ushprees Pheg Gt cepﬁ@ i N ghé gl surtece

rtln oi nt of the circunference of
.Ofﬂ{% e cykﬁﬁé“%au&ﬁ% l(ng‘ﬁsq the wwdth Ti of part of

[00 IIOE.e Jcbﬂﬁ'ﬁ%o' nﬁﬁtatlﬁvé&%%l rgﬁpe%l % Ee%%] ahlgv(?lslilgl%f,n ¢ %%g’[ﬁ T1 of

Ion ang r

the 6111?16&1 Qﬁm gﬁq)lls:‘] g%r?gﬁlc lo ﬂlet %%B%fo%gﬁce:%f th? fc%ltn{ﬁﬁ %fl%gfaer (50)
suclplﬂh%e:%g p BeRef thé¥yalP suﬁ%‘isaqgf'ntg{‘ Fﬁﬂlgkl[eg&i %ﬁ?d kl%asﬂall?’ §0face of the

fromt starting pol nt cordi ng

plstdlﬂzhﬁf% He%tafbre&ve%ﬂlgﬁe%am Bi2Rnd fgkidgcur s bet ween

surface of the er ( 1 and the wal l

[001&]1 r f @&eoﬂﬁngt RehP Iﬂﬁ%&)ﬁwégt?an 'tﬁe Bv?cﬁH qqdoft @e Ry Thdte 'Eﬂéﬁhber (50) is
hi gher reliability. f0014 According'to a

vamidl?l@xﬁlg theRircirifer&RB betheQylih#& dhRmBEr B0Y stdhe RﬁdﬁﬁeI‘P(f)f the piston
e

(22) is varied along the circumference of the piston (22). Therefore, the gap that occurs
between the wall surface of the cylinder (21) and the wall surface of the piston (22) is
reduced to a minimum.

[0012]  According to a fourth invention related to the first or third invention, regarding
the center line of the blade (23) as a starting point of the circumference of the cylinder
chamber (50), the width T1 of part of the cylinder chamber (50) ranging from the starting
point to a point at a rotation angle of 180° from the starting point is small and the width T1
of tﬁe other part of the cylinder chamber (50) ranging from the 180° point to a point ata

rotation angle less than 360° from the starting point is small.
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5 cylinder chanber (50) is deviated fromthe center of
the outer circunference of the cylinder chanber (50)
when viewed in plan. [0015] According to the fifth
invention, the cylinder (21) is fabricated easily by
merely deviating the inner circunference center and
t he outer circunference center of the cylinder
[00EHanbaecording i the fredic inventiesr, thel gayf el Gjcundebratinrtye wallasurface
sixth invention related to the first or third
of the\g¥linden (21) ené theywilh denfacectf shdbpistons82) isgediiced ded niniroum with
. four _regions along the circunference thereof such that
highesgeliapility.nder chamber (50) has wide regions (Zi, Z3)
and narrow regions (Z2, Z4) formed in a continuous
[00kHy A¢cording &0 matifitl invention. thespantar difndpetionerneirasiméetence of the
inventign, the g t hat occurs between the wall

. ap . )
cylingdprs chagbsy (SO)sist drviated iframe the zepten o the @uiesl dircymdéraeee of the

.of the piston (22), is surely reduced to a m ni num at
'Cyhﬁﬁlﬁic%qilfﬁgff

dobi when Hewvedingilate rotations by the cylinder

1) and the pistaon (22). [0018] According to a .

100853, & AR ForiRb it 16 ANPdNSATKians @ eendse (Bds Giorintes gasily by mrely
d jgveﬂ]ti.on, the _Dbl ade (23% agd the piston (22) make )
evialipg, e\}gnebr\mrﬁléngegqncg Cﬁl‘lltgld BPHEY cgwmfﬁreg%ge‘@ter&mhe cylinder

o TSI B GRS cemer of e blade (29) and che

oof"CHGRRER 5 PPASTe TR e S i B e
oS 5% R B Bl B0 R A Oy e e
e SLFRTSOTRL T 0 DRk B
oy AR ASGRE 10 Lo the sevent Lnvent o, e

0Py M SO VAR LV s o
e A oS08 S5 F DY R LLES o o

any Gk @uRHLE E}i%r}ﬁl%ti{?é rdidionR bg R Rddr Cz?)o %ﬁtvthg}ng%nf(ﬁggﬁ( the

center of the outer cifcunterence I Sto 22)

0018Men Ak fona BdvRBE - i he. &k :
: ernt i %E?%t r?e pi??tgnh?%yni lg%i‘g{)ﬁ E%tggg(ﬂgagri ﬁ;ﬁ{)‘iy{}entmn, the

blads €23 ahd tHeYistin Q) bhiRe rBIBGYe ShingY AT £ PRIMERARRE §ild Eenter and
the outer circunference center oOf thé piston

regarding the swing center of the blade (23) and the piston (22) as a starting point of the

circumference of the piston (22), the width T2 of part of the piston (22) ranging from the

starting point to a point at a rotation angle of 180° from the starting point is small and the

width T2 of the other part of the piston (22) ranging from the 180° point to a point at a
rotation angle of 360° from the starting point is large.

[0019]  According to the seventh invention, the gap that occurs between the wall surface
of the cylinder (21) and the wall surface of the piston (22) is reduced to a minimum with
higher reliability.

[0020]  According to an eighth invention related to the seventh invention, the center of

4
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5 (22) fromeach other. [0022] . According to a ninth

invention related to the second or third invention,

the blade (23) and the piston (22) nmeke relative

swings at a predeterm ned swing center and the piston

(22) is divided into four regions along the

ci rcunference thereof such that the piston (22) has
the iansrooirquatfersnes Efthe \ijtom (@2 il devielgd ofvem (12, cadey of the outer
 forned in a continuous 10 and alternate manner.
circppdiargpcead dlasy pistan (32 whea vidwadniptarent i on, the gap t hat

occurs between the wall surface of the cylinder (21)
[003Hd thecopding tosliefeighéh otventinn, thespiston (22)is fabrisatedlegsily by merely

reduced, to a mnimumat any tinme during the relative
deviaging theoimgengirqupdersnes prider é(ﬂﬂﬂle anigr chieuplersnon c¢a) of the piston

024] According to a tenth invention related to the

.(zzhr?@tea?}h%?ﬁl on, part of the annular 15 piston (22)

of the rotation nechanlsn1 20) is cut off such that

[00%4]e pheserfing o ninth leyslﬁwﬁéalatedtth@%ﬂea@r@ qrabiyd gtventien, the blade
LR a0 b B e s
o A S Bl L B e
2 BropbFR R AW h VT 2l Nidyceih o S fiesd i3 a continuous

and%@ rqpf such that the blade (23) 20 freely
%P% ¥s and the bl ade (23) and t he piston (22)

'[OOﬁﬁven Cicglh tlrllgy t';e? %plggbmergthZS 5 C @.u-s ﬁqt{yggrhtthfz H\éaﬁll surface of

the 8 BB A8 e AES ?é’%j- P}Sé?% uaéy kit 8P ptimum o
22
A T e P
0 AT 3SR B SEESFMAR e wvt
plst({ngggf])% %}E/ lfgtﬁté&g %l mﬁg&tg{fﬁg\%ﬂtm&m& ﬁii{é,?lr@%gfﬁb%-rshaped,
the 1515@9 ( ?Q‘:f ttﬁ'éero\f‘&tgbhng&laﬁfsmt Q@ t?h&’s{}ﬁ-gﬁ%%le lithe¥ %ﬁzjlleg.lrface to the
the gap

al ong circunference t ererore,

outeP QaRaFadNEr G ok AR cﬁgﬂﬁaera@ﬁ) Lhe stést %!ég%zc)le icﬁt—o?fﬁ:ﬁhion of

uni formduring a single rotation.

the [stbe (2B ned laWﬁ%(Bﬁthfﬂg"E proflTRehs cﬁtst;ﬁ pBRdn(ctdhe plston (22) to

refrigerant age fromthe high pressure regiont
conthdi@hd Pton (22) and the blade (23) via the surfaces thereof such that the blade (23)

freely reciprocates and the blade (23) and the piston (22) make relative swings.

[0025]  According to the tenth invention, the blade (23) reciprocates through the swing

bushing (27) and the blade (23) swings together with the swing bushing (27) relative to the
piston (22). Therefore, the cylinder (21) and the piston (22) make relative swings and
rotations, whereby the rotation mechanism (20) achieves predetermined work such as

compression,

EFFECT OF THE INVENTION
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pressure region is prevented. This brings about an
i nprovenent in efficiency. [0027] According to the
fourth invention, the width Tl of part of the cylinder
chanmber (50) ranging fromthe starting point to a
point at a rotation angle of 180 fromthe starting
point is large and the width Tl of the other part of
[006)e Chhus,resteordutpanites preShy invantpm gt feasirany @nt lo€ thk8Qidth T1 of the
point to a point at a rotation |ess than 360 fromthe
cylisdear champepdi50) and dheaidth Flr vhehe @istoor B2 gist varidde along the
seventh invention, the wwdth T2 of part of the piston
circyrpfEyenca tgirend. ’ﬂ“h@nfqrhéhﬁgmhent\mgenﬁhq: nylinder @ 1penditheqisten (22) is
rotation angle of 180 fromthe starting point is snal
keptaneiferme duiing & Finglsf ratdt®not Her a pasult, di thiseoysérs angh ir@p ) working
ranging fromthe 180 point to a point at a rotation
charabﬁg"s d5br aigb (5D)r enfrigerantsleakagenigopothathigly Hressepe. region to the low
Therefore, the refrigerant 15 | eakage is surely
presairémwrw Paqveniey- t iThis buines pRyuban inpfogepontan EEisleTH s
about an inprovenent in efficiency with
[00?r78,=| i Plidtrgg to[’tb@ﬁt&]? han¥etignnge rgdthiBl pf parhof fheeprlindss chamber
the center of the inner circunference of the yllnde
(S0) apngipe fropooihy stagtingsReint e Reivimt Bretasien peglesr 18Akrpm;the starting

circunference, of th cyl i nder chamber_ (50)
poing ke p the wWidth Y A i Other oo |'-‘R§;°5flﬁldﬁh@a§i¢{?ﬁ £39) ranging from

ention, 20.the center of the ne i rcunf erence of
the iﬂ)\é iR @na (P2§)t 3t 2 fRiaHo less f}}aBngf({bhéI ﬁﬁ%rstastﬂn& Rt is small.
uter cj. erence of the pi st, 2 vi ewed i .
o ftcomlits Bribs SvepaRp titn B voab THel egt ik @SPIS&%@BEW@%
vari.e and so is

fmb ?I&S@ﬁtf%%%‘?ﬁf' %@m}t Rachh ?lh@“&l%oé 1085 the g Pt i smal
and (RSB TAPElbs TS Tt i o B £ eEitme o, 06 oo @ point
at a‘%%'tl&g% l%hcﬁn?&ﬁ ﬂ'(?rgiag %%ﬂ g(rjgomtzgs Ea?rge onlshe%gofe %I'ﬁ)’e) refti Hgerant

narr W regl ons a continudus an

leak ﬁréﬁ?éhﬁ pﬁ?)%ﬁt%ﬁ at Fa!ﬂfﬁrt pﬁé ullql"fsi glrs\q/iljll%e § tl('.?ttr%{nge f'lgjlljl?tbpings about an

venti o sto

unm%@ghaﬁ§?g%@ﬁﬁﬁyyhﬁjghgg erence thereof such that the

pi st on as narrow regions (W, W) and wide 6

[0028£ 91 Q@éorﬁ\f% oV Hﬁr@nﬁé{h eaﬁémoﬂ:% @ﬂ@k a&&ﬁ{fﬁﬁh@e of the

manner refore, gap t occurs between t

cyllﬂ@@f |chéHBefra@) qQf cfeb%téay Fondele &egﬁér 8ehd Bﬁte}‘\@llﬂcuﬁ?ér&ﬁ:%eof the

he pis I's surely reduced to a m ni num at
cylnﬁely cRenfBRr @50) \K’Hent ﬁ%WE& i@plake FRLRL] SRdrdly, dg td ﬁlecé{%ﬂtﬁ §ffention,
[

(21) and the piston (22). 5 [0030] According to
the deffel bBf tHRVIERAd GRunfersMéener thY %tytdig(z(z? 19 ddBatbd B¥hf8E RBteflof the
outer circumference of the piston (22) when viewed in plan. Therefore, the width T1 of
the cylinder chamber (50) is easily varied, and so is the width T2 of the piston (22).
[0029]  According to the sixth invention, the cylinder chamber (50) is divided into. four
regions along: the circumference thereof such that the cylinder chamber (50) has wide
regions (Z1, Z3) and narrow regions (Z2, Z4) formed in a continuous and alternate manner.

Further, according to the ninth invention, the piston (22) is divided into four regions along

the circumference thereof such that the piston (22) has narrow regions (W1, W3) and wide.
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connector for connecting the piston (22) and the bl ade
(23) and substantially contacts the piston (22) and
the blade (23) via the surfaces thereof. Therefore,
the piston (22) and the blade (23) are prevented from
wearing away and seizing up at the contacting parts.
[0031] Further, since the smﬁn% bushing (27) is
regiond (Yde §Y4)ofoemed e comtimupysanshaliepmite syadner 0 Thérefons, dbke gap that
(23) via the surfaces thereof, the contacting parts
ocepis betyeasndbe Wikl Furteqe o{she extipder (P baes theevall sveface of the piston (22)
. refrigerant | eakage fromthe conpression chanber (51)
is syiely Faducek foam SiBUNE B ABetme sy ing dhe weletive totasipanbe dhe cylinder
t her eby. preventi ng a decrease in conpression
(2131 the Biston (23hd expansi on efficiency. [0032] Moreover
the blgde (23) is configured as an integral part of

[00§Fe cAFGoRdag toote teath ygnieippbrvare tysking @Y) iindeevided as a
nﬁéié t both ends thereof, the bl ade (23) is |less

conpicfa 9t M RBHPiSER G AN Al blsfe (4D ¢end sy Banially contacts the

i BTGRP e

1o RS e B i e Bk oo

008, P 855 4 58 S5 1 B et SORBERS Blaon 22 an

e BETEAP Yo B hcolSo R 2B BL B30 RS Ol Wavity

B A o A —

' [ il rating the variation i .
i 6o ) Al LI B YL AR Brcincy
j t : s section of a piston and FIG 5B is a
andg%%ﬁﬁﬁleﬁgﬁcg?i ng the variation in the width of the

[OOE@:] St QorebldiSas tﬁéb&g{ﬂreg%)ﬁg Corltfuk &L A inggﬁﬁ i‘)g}? %gttlgeg‘gf?inder 21)

| Iustr_atlngt Ctlon_O ap_plcalon _
andlsﬁﬁﬂ)rf@ﬁ'ﬂjﬁﬂfer@lﬁﬁapgﬂfﬁpﬁo Ser?Q"Hd DS, e Bl &Z3R'i§ 18ss likely to

hori zontal cross sectfon of a cylindér according to a
receRRCMABIm A HRAUNIRIAG load and stress concentration is less likely to occur during
operation. Therefore, the sliding parts are less prone to be damaged, thereby improving

the reliability of the mechanism.

BRIEF DESCRIPTION OF DRAWINGS
[0033] FIG. 1 is a vertical cross section of a compressor according to a first
embodiment of the present invention.

FIG. 2 is a horizontal cross section of the compressor.

FIGS. 3A to 3D are horizontal cross sections illustrating how the compressor
works.

FIG. 4A is a horizontal cross section of a cylinder and FIG. 4B is a graph

illustrating the variation in the width of a cylinder chamber.
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FIG 8 is a horizontal cross section of a piston
according to a second enbodinent. FIG 9 is a graph
illustrating the variation of a geonetrical gap that
occurs between the cylinder and the piston. 10 BRI EF
EXPLANATI ON OF REFERENCE NUMERALS [0034] 1 Conpressor
10 Casing 20 Conpressor nechanism 15 21 Cylinder 22
Pi st 528 Hhaien2iciost ectiay bf mpiton aA8 FIGNSS iscy biaphl éllustrating
20 27 Swi ng bushing 30 Motor (drive nmechanisn) 33
the Prriiatiensh dfetwidth @the piden. chanber 51 Qut er conpressi on
chanber 25 52 I nner conpression chanber BEST MODE FOR
CARRMINGOAUTO THIE drbMENiFoarl @o§s08&FibniHatesimsihg ethe direction of
enbodi nents of the present invention will be described
applieatigatodialgas loiad while filer comueressor istveorkingwi ngs. [ 0036]
(First Enbodinent) In the present enbodi nent, the
pr eEEnt 7i venhomgoniad erpgd iseationo ofi x eyindes secordig de aSsecond
shown in FIGS. 1 to 3. The conpressor (1) is provided
emhqﬁilfaefﬁefrigerant circuit, for exanple. [0037] The
refrigerant circuit is configured to performas at
| eaEK.g.(Sdg pribagzeHaliseess iserjion of a piston according to a second embodiment.

FIG. 9 is a graph illustrating the variation of a geometrical gap that occurs between

the cylinder and the piston.

BRIEF EXPLANATION OF REFERENCE NUMERALS

[0034] 1 Compressor
10 Casing
20 Compressor mechanism

21 Cylinder

22 Piston

23 Blade

24 Outer cylinder

25 Inner cylinder

27 Swing bushing

30 Motor (drive mechanism)
33 Drive shaft

50 Cylinder chamber

51 Quter compression chamber

52 Inner compression chamber

BEST MODE FOR CARRYING OUT THE INVENTION
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Specifically, the refrigerant circuit includes, an
exterior heat exchanger serving as a heat source-side
heat exchanger, an expansion valve serving as an
expansi on mechani sm and an 10 interior heat exchanger
serving as a use-side heat exchanger which are
connected in this order to the conpressor (1). A
[00354f r iMeeiaafterc empodiamatt dfythe ppeeatrvesisar will berdesadtedsin detail
heat in the exterior heat exchanger and expands at the
witlercfaesiean thealraweingThen, the expanded refri gerant
absorbs heat in the interior heat exchanger and
[0034dt ur(Rssttmbddemetpnpr essor (1). By repeating the
circulation in this manner, the roomair is cooled in
t heln ths prasem renthodineett, the phesagfanvention 383pplike tc e mpmpssserr (1) as
(1) is a conpletely hernetic rotary fluid nmachine
shownghudiGrg lato donpheswomrersahahi snprp2i0yd ama zefriperant circuit, for
(30) contained in a casing (10). [0039] The casing
exm@mb) includes a cylindrical barrel (11), a top end
ate (12) fixed to the top end of the barrel (11)
[00£711d d'hsoetrigerash girpyibiecqnigyred toepprfosmt dseatteast savking opheating.
he 20 barrel (11). A suction pipe (14) penetrates
Speelﬁéal%Y@ phecredtigsiant cincuip jingludes an exiErechest cxehapger serving as a heat
interior heat exchanger, A discharge pipe (15)
sourgenside higgtexchangen an Pélpan@m)va&mewgn&;%ﬁrﬂ@eeép@afloq @e@hﬁ@wm and an
exterior heat exchanger. [0040] nmotor (30) is
interior; Rt ﬁ%@%ﬁ%ﬁfsﬁ‘%{"% a-°’r ﬁd!S%ra@gi&a%% a%ge( yhichaig onpeftesin this
The st at I s arranged belo t he

ordet Jihe, SEBPreRE L f%’%{gff%&omi?%é‘iﬁ Ay HheeCoapreator (3 reloases
heat( B c{?’éttar?‘fef ﬁ?ﬁi ’%Bé et (a§§) gxg’lt% ﬂ{t {Rg'mglap, VALve; |, oFhen, the
GXP%@?@ iR (3515 A% B e a%gﬁl%%fa%ﬁc gt SHOARES to the
comBieSER b BYdepitotfs eRsHiait TarE mbenkis ' Dl i Pagled in the

tion punp (34) is provided. The |ubrication
mtel%rl{? ﬁ% e{)upvvard fromthe | ubrl cation punp (34)

[003%E0h ’[thQ %{)rdppl%%}';:ﬁ 1@9 c%h{pllegéjg S S rdotérg} f{lﬁ'? n?a%#ﬁnt%%&fuding a

e casin SSU

o0 S T o e 1 L,
CeRtLi t

[0032@0(32?1? icgsﬂg ﬂ}) (lgé%ld %%gggﬁ%an%?‘g it Q?Jp ﬁ{adnpltaﬁhﬁz) fixed to

the BpREA PR ﬁar&fl (H)ealﬁ!lrd b6 bl pRROYES) fixed to the bottom end of the

barrel (11). A suction pipe (14) penetrates the top end plate (12) and is connected to the

interior heat exchanger. A discharge pipe (15) penetrates the barrel (11) and is connected

to the exterior heat exchanger.

'[0040] The motor (30) is a drive mechanism and includes a stator (31) and a rotor (32).

The stator (31) is arranged below the compressor mechanism (20) and fixed to the barrel
(11} of the casing (10). A drive shaft (33) is connected to the rotor (32) such that the
drive shaft (33) rotates together with the rotor (32).

[0041]  The drive shaft (33) has a lubrication path (not shown) extending within the
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and bel ow the eccentric part (35) and deviated from
the center of the drive shaft (33) by a certain
anmount. 10 [0043] The conpressor nmechanism (20) is a
rotati on nechani sm provi ded between a top housing
(16) and a bottom housing (17) which are fixed to the
.casing (10). [0044] The conpressor nechani sm (20)

driyen ghafid 633) aincipk | axdad r dife2tipn.haddi fig bottoammentl aof the ydrivedgeft (33), a
chanber (50), an annular piston (22) which is

lubgiestioai pardp i (34) He myvidedier Théh dwtbdatiof 50jh anttnds wipdesl from the
t he cylinder chanber (50) into an outer conpressor

lubgipadion arunys (34) sneh shat 18bricatieg ot epuresleted inHherbettorn5d)the casing
and a bl ade (23) which divides each of the outer and

(10) isrraippliedotiopslidingi rants o dhreeoneprésan) maetanissR§20) dtrough e dirbrication
pressure region and a | ow pressure region as shown in

pumpp G4)-2. The piston (22) in the cylinder chanber (50)
i s configured such that eccentric rotations are nmade

(0082 at Thediiy: shadt G3) iipeudes @igccespie giarti B5) ki therepat pew thereof.
eccentric rotations are made by the piston (22) and

The, ¢rcentyie iPRELAS) Balpreer jn diameter than” thadogher pars of theedrp@ shaft above

i nder 21% havi ng the cylinder chanber 5621.is a

and Vﬁﬁw ergfic part &b‘graafiidﬁ@aﬁérff%n Hscentes of éh rite shpfy33) by a
contained in the cylinder chanber (50) is a stationary

Ceﬂalﬁ’@n&unfhe co-operating parts. [0045] The cylinder

004 B30 S o 3 bGP maBm Povie dspren o
25 d.in. [ t.t bot t b
top bElnei) GRLK PO nafhud b EEf oft e iods cobedinion

00 eSSty ThERSTRY ) Tt iy Lk doen annular

o AR OR 630 D S SRR G o
o528 40l SRR T 05 5 ) s
o SRR DAL S, oS ORRSSRAE e T

comfpfds¥iSn cBRAbdrs g%:’j?jm@ e§BL; @taeﬁigﬁ ggers?téle ('S{Qﬁ %&ggg%? blée(sa% region

in the vertic I rect’ion an

as sREVAL In BRNGM aihengsibd ﬁ%%t%gﬁd&%hn6§5§8; ﬂvt%ogﬁgﬁ?éh Qlich that

direction are supported by t casli ng (
ecceR8S tofRnt 42 maddrdl &Rk to [ROSinddD @15 0 "B L55Q1y, relati tri
mechani sm (20) includes a sémﬁﬁlg bgsti 2}3}5(%%% Fror oHve Secemne
rotaﬁ@ﬁ%@ hlaflg by the piston (22) and the cylinder (21). In the first embodiment, the
cylinder (21) having the cylinder chamber (50) is 2 moving one of co-operating parts and

the piston (22) contained in the cylinder chamber (50) is a stationary one of the

- co-operating parts.

[0045]  The cylinder (21) includes an outer cylinder (24) and an inner cylinder (25).

The outer and inner cylinders (24) and (25) are connected in one piece at the bottom by an

- end plate (26). The inner cylinder (25) is slidably fitted around the eccentric part (35) of

the drive shaft (33). That is, the drive shaft (33) penetrates the cylinder chamber (50) in

the vertical direction.

10
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the piston (22) and the blade (23) in a novable
manner. The piston (22) is in the formof a ring
partially cut off, i.e., C shaped. The blade (23) is
configured to extend fromthe 10 inner wall surface to
the outer wall surface of the cylinder chanber (50) in
the direction of the radius of the cylinder chanber
[004430) The psiea Ry Buglegtakel with-thd fopplrusingn(16). tTie pHndrbotiom
(22) and fixed to the outer and inner cylinders (24)
housings (18%and THE awipnyidedskhitin bedrds (18)eanded 9 forasupporting the drive
connector for connecting the piston (22) and the bl ade
shaft £83), mépectieelgut This in thecompressadr (1hef the ptesent €2iBpdindent, the drive
[ 0048] The inner circunference surface of the outer
shaft y33)nebeetrdtest theaspdintliérechautber (50)iindhervertiealcdirestinf ané pafts of the
the inner cylinder (25) are surfaces of concentric
drive phifh derdsyiching pecentet part 43%) ia the agjhkdicgction der supported by the
.Cchanber (50) is formed between them The outer
casipg (I iviacthe hewrings (1Heandi(ENon (22) yields a smaller
di aneter than the dianeter given by the inner )
[00467t r ¢ (ke eqoamsessorf meshanisat €0) dydluded ar sw(ing pushihg (37) tfreconnecting
i.nner_circunference of the piston 20 (22) yields a
the pigtogé22)pndithe blade (i in pmaye aeyi Ve tision (A2) suinehe form of
_Ci rcu_m‘ erence of the inner cylinder (25 Accor di ng
a riggoparfalls et @iy, Chansdt edbe & iﬁé‘ﬁe@%] ireoe gimgérto extend drpm the
. a rking chanber is formed between the oute
inneg Wﬁﬁ%ﬁ*fé?eewciée euter wall syptacernd thy exlipdey czhz;nbﬁﬁfﬁﬂ) frhie direction of
ner c rcu ce surface of the outer cylinder (24)
the sy, (hh En 0 CHIBES] G o PABIUEBBe GY-0kr RPIRR g (e piston
et ween_ the i erence

(22)55[513 o %‘? th];g%?e?%@ ﬂp%qrd:ﬁh{l@eﬁ ( er C@s ut swing bushing (27)
seer%ggg]”é%gﬂgf 3 ERPERing: e iFaR dath i s Bedt (2 the cuteoft
22 d the inner circunference surface of
port Oﬁ '&ﬁé?togﬁnder (24) are substantiall yhi n contact
h 1
o0 "5 hg il A BELR AP bR g e our
cchrx"f‘feHngg rs@l%c o?qgg%ei gﬂh&é}e émﬁ?&lﬁl %Z%H%ér}]tgg cyhnders

ner circunterence surrace O

resp«%é;%sef}gtaﬁﬁ a%i%%fé%aﬁ{nﬁ&c ghélé‘[%:ﬁ‘ g%?sf g(%rﬁlgd'ﬂmée %'Llelﬁ‘{.]de[rhe outer

r at

cire e‘ﬂ]ge @E Hﬁ?@ %%ZJ?)L&ES 5?5’%]@1{ %%Hij%e él?agxrﬁlé 'd'fbn&%rrgiver?by the
SRS L R S o i
@355 SRS (2l G A o
inneflEARARF @%)S| ABcording to the structure, an outer compression chamber (51) as a
working chamber is formed between the outer circumference surface of the piston (22) and
the inner circumference surface of the outer cylinder (24) and an inner compression
chamber (52) as a working chamber is formed between the inner circumference surface of
the piston (22) and the outer circumference surface of the inner cylinder (25).

[0049] When the outer circumference surface of the piston (22) and the inner

circumference surface of the outer cylinder (24) are substantially in contact with each other

11
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bushing (2a) and the suction-side bushing (2b) are in
the sane semicircle shape when viewed in section and
arranged such that their flat surfaces face each
ot her. Space 10 between the di scharge-si de bushing
(2a) and the suction-side bushing (2b) serves as a
bl ade slit (28). [0051] The blade (23) is inserted
at a béHath pOIBt (MAER aShickorl- 8@y gl WotivbR theH ik 8S8Rt Kinsd, Mt refrlgerant

swi ng bushing (27) are suBstantially in contact with

leakhhtefrbhaBe g’ Rnegll1BleR [the HHRAP 6HcRERce Glridy rasm{eemt%n (22) and

surfaces of the sw ng bushing (27) are substantially

the biterC Binddererentd Burtdie JFShBiigh@ntyiidddr (25N8omWiinG &Sl REth each
(27) is configured such that the blade (23) inserted

othei‘ﬁtd;b‘tﬂntlﬁhﬂ;@%;ﬂiakd15@@&&@@@61@%&& o‘irﬁe direction
of its surface within the bl ade slit Furt her,

'[oosome S\her@nbglsﬁusn@%(ezﬁ) inSluded fal @isemlgé gdévwsﬁlggomt) hehich is

wth the blade (23) relative to the piston (
posifivexdadeeeto thbdisshdrpg side shinn@e bZdE (23 adnf SL@tiblG‘réldS Wekhing (2b)
that the blade (23) and the piston (22) can nake
whidhelsgtdsitensdiiclogar @t thehsactiemntsile thfin theeblawé (@B)buThé fscharge-side
(27) 20 and the blade (23) can reciprocate relative to
bushirpe (Za) snd rthé 2@)tionrsidehbushinge (2b)care dfi thé earselsémicércleohape when
the blade (23). [0052] In the present enbodi nent, the
viewdil sohsctien shdertngdd wgch( Azt theid flah esusfacdsi fane siacke other.  Space
bushi ng (2b) are separated. However, the bushings (2a)
betwaenl tie2 Bischrage-tide bushieg t(24) and thenyucpen-side rbushieg Rk ecrves as a
25 [0053] In the above-described structure, when the
bladeislitv@8shaft (33) rotates, the blade (23) reciprocates
wthin the bl ade slit (28) and the outer cylinder (24)
[0053hd The bladad3) &yinsertrst into3he dlgdaglini28he rﬂ@rsucfﬁces of the
the sw n297 bushing (27). According to the sw ng
swingbpghipg (2 )tarPeSL@éﬁw%iy lgcﬂomaCb'@tth/é@nblﬂdfe(@D stBlrzﬁ ?\trszﬁ;laped outer

and the cylinder (21) is shifted in the order shown

circunpferenesssuigaces of 3bs swing hnshing (&) arp substardially g qoﬁF?éF with the

go_around_the drjve shaf

Pist0§%§§> bube az(ylzrf%huasgwgf{g iscrafigwpd gigch tF@d!qula% o) aleSérted in the
bladi BF G20 oeiEFoupis e o PR ot SR Btroiihih 084 dlgdeatit (28).
Fuﬂh%ﬁ?stbgé\wm%%@g Bhisspt m%%%?a%getgm%ﬁ s e (23) reltive
to g gion B Thsr Qo nedel i BRLH SipRBE R (1) Be blade
(23) Iand %he pis S I(% c(a% (1)1)1dke relative swings at the center of the swing bushing (27)
and the blade (23) can reciprocate relative to the piston (22) in the direction of the surface
of the blade (23). |

{0052]  In the present embodiment, the discharge-side bushing (2a) and the suction-side

bushing (2b) are separated. However, the bushings (2a) and (2b) may be connected at

any part in one piece.

[0053] In the above-described structure, when the drive shaft (33) rotates, the blade
(23) reciprocates within the blade slit (28) and the outer cylinder (24) and the inner

cylinder (25) swing at the center of the swing bushing (27). According to the swing

12
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space above the top cover plate (40) and the top

housing (16) is defined as suction space (4a) and

space bel ow t he bottom housing (17) is defined as

di scharge space (4b). An end 10 of the suction pipe

(14) is opened in the suction space (4a) and an end of

t he di scharge pipe (15) is opened in the discharge
moYaeTh (ha 59N GRYE bR isR AP BIoR4e)) ad thopylintien @lMenshified in the

the to in 16) and the top cover plate 40) .

ordb e AL R S AN bt i misa Giecouiat i saner RiBh o2y and (25)
whi trat t h [ 15 (16) in th i al

20 HOPEL R ORVE MeRHA3) Bt TG Dy deamishiche. aucti o Space

is.elongated in shape in

[Oos‘if.@)' The verti cal hﬁ)l (42 |
h rFQEﬁ %}rgnergqo _‘FSISBWi a oiﬁ?ﬁ??fﬁ?gs?i?i‘fe%@gfon elume

. e bo ,

in é’r‘%’ﬂﬁh?w’e i %Eﬁgg?féngﬁ 38 #7438 ot 1Ch€t Hﬁleb E?I@premich@@ger (52)

. (:24) . . T 4 [ i i

insigE i1 27 RS YRR L P 1o v Lt S pand 3D.

1003 oot &% pfaﬂ%@&%Lﬁfpvid%fyﬂt@%%ﬁb%u‘ai@gkﬂ@ aifm@eoasing (19),
[ 1.]0 LNng. E .

spadL k8 T R RVt of s s o b g oL & ofTinet 8 suction space
i L i gh h I .23). Th

(o PR DR b DR e ) 2ol 6 fiiGhionePui@P. Anend

yalel= I.QF rs (51), and (52), the.. .
of Rttt 05 e FRTE: R3leah S ek e PRty Sl of WSgsehare pipe
. ' i jon space (4a). 25 [0059] The

(15)81& E r ggﬁlﬁ(ﬁe{‘%&??%gﬁ%%g%%e pi ston (22) have
0034]" | 201 i r i
[ %Igi}r ecti %ﬁ%&be?gg :lcS: t@ é%%aeldy&%g%%et ?‘Ir: Fdrijgh({dgmél@d %dd t?‘ﬁ &0P cover p late
(4o)orizontal holes (43) are positioned at the right of
the blade (23). The outer conpression chanber (51) 13
0057 - - “The-top housing (16) has a vert O i
[ cgrmuni cg eoe\ns'utl%(egc ﬁs gtvl’?gica% Ecr)lg g% %E%hﬁ%{ri%&%ﬁépmp housing
(16)halte £43)diRttibhend B &1 opehldodSihe (2dductivh he i
out er conpression c:harrb?elfeﬁ(gl]l)g c%_m’rurﬁcclat glg&%%(‘t‘@ tgge vertical
holes(de} is@brgpRe én cHak-in it fabiRss difebon. NIREWEIBE 8§ QRing (16) and
chanber (52) and the outer conpression chamber (51)
the buttomihieatee( 1M, tapRRei (48} i3 Coroidar Qe e NRitd Ve Rrdhee surface of
hole (43) 5 of the piston (22), whereby the inner
the ovtepreglisdeon2dharbier pbdR} (@DNEBMUMGALASs WiH fhd BEction space (4a)
suction space (4a). The vertical hole (42) and the
throbglr ileovertital Holle $42)4d) the etoy hoasing YE6). OTherefore, the pressure in the

atmosphere of the pocket (4f) is kept as low as the suction pressure.

[0058]  Referring to FIG. 2, the vertical hole (42) of the top housing (16) is positioned at

‘the right of the blade (23). Through the vertical hole (42) which is opened to the outer

and inner compression chambers (51) and (52), the outer and inner compression chambers
(51) and (52) communicate with the suction space (4a).
[0059]  The outer cylinder (24) and the piston (22) have horizontal holes (43)

penetrating in the radius direction, respectively. Referring to FIG. 2, the horizontal holes

(43) are positiqned at the right of the blade (23). The outer compression chamber (51)

13
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"ports for a refrigerant. Only one of the vertical hole
(43) and the horizontal holes (43) may be forned as
the refrigerant suction port. [0060] The top housing
(16) has two discharge ports (44). The discharge ports
(44) 10 penetrate the top housing (16) in the axial
direction. One of the discharge ports (44) faces the
and th@ podkee Y cemhrglcar with b sthécthr@RRhe 668Fored aiste(43) of the
(51) at one end and the other discharge port (44)
outdr agHddr (24 mdlerepy &5 tiiter c@gpressicl chantbel 515 rcogmMTiESS0With the
chanber (52) at one end. Specifically, the discharge
suctpar tspaded4da)ar eFfrtierte chenéater t dvengobattd (CAZhbands2) and the outer
positioned opposite to the vertical hole (42) relative
condpeestibe chhrmbe (§2B¢omheicat hath ertlotledr thivuph ¢heth@toambbole (43)
ports (44) communicate with the chanber (4c). At the
of theipsictie(2@8hdsharébit the innkrswhgrepsioparhnmbedt (52) cdimmoindragee with the
val ves (45) are provided as reed val ves for
suctiypespacey(4al).osTheyvertiba hdiles @2 p thedidrizo(lt hole§ (485 kprvEhms suction
chanber (4c) and the di scharge space (4b) comuni cate
portyiferha eefiberantheOnly lone v itheaveattist tratget3pant thethyrifootalddles (43)
in the top and bottom housings (16) and (17). 20
may[ pofennedinthy eeftigeratfoustionpaitt 7) has a seal ring (6a).
The seal ring (6a2 is fitted in an annular groove
[00603r rrdldrei tap tinbsing (1@ rhah deeidisghere? )pozta d 44k eddefdischarge trorts (44)
the bottom surface of the end plate (26) of the
peneixatq the éop houping (Af) inkbe pritlaliregiien. b Pngeelithe Hischayes paytsr(44) faces
and the bottom housing (17) inside the seal ring
the Eﬂah)preaﬁur@rmgw@éédh% opigh ﬁp@ateismg pnbers(5dy gp pn%end ang ﬂw other
éhls structure, the seal ring serves as '
disc @&ﬁp%ﬁ‘&‘@ ﬁ@éﬁ%h@ﬁ@(@@l}refr%%l%af HPRRS czslpf%éor chamber (52) at

ition. of the cyli der 21) in the axial direct.i
one {ongy eépeqﬁg%ﬂhlar ﬁlge Bisgh ﬂgﬁ éorataz(‘l&@zﬁ ormeq pess g bipde. (23) and

posi W%;;;gé,%“ i fore e 1‘51;2&1)%16 ?@36@%&% %ﬁd?%ﬁ'r Z;I%” oltég nds of
the fsctiafle parf 4T Soriub g i ﬁiﬂﬂé@r 4eha ("%E?? e°%§‘ﬁ of the

 disch} po el RGBS Apb I Bre RasT &8 s ol 1§ quep¥lctosineg

m ned value during the rot atl ons. [0064]
the(llt'l&h%%grp%g[?&ﬂ)w dth T2 of the piston (22) is also

[006\43 q?ﬁ%k‘ g@ﬁmt Q%?)%%et vveeg&t%géee%%%? (ébLPr ace o%&g i ach other
A
[0062]  The bottom housing (17) has a seal ring (6a). The seal ring (6a) is fitted in an

annular groove formed in the bottom housing (17) and press-fitted to the bottom surface of

. the end plate (26) of the cylinder (21). At the interface between the cylinder (21) and the

bottom housing (17) inside the seal ring (6a), high-pressure lubricating oil is supplied.
With this structure, the seal ring (6a) serves as a compliance mechanism (60) for adjusting

the position of the cylinder (21) in the axial direction, thereby reducing the gap that occurs

in the axial direction from the top housing (16) to the piston (22) and the cylinder (21).

[0063]  As shown in FIG. 4, the width T1 of the cylinder chamber (50) is varied along
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[ 0065] Regarding the center line of the blade (23) as
a starting point of the <circunference of the cylinder
chanber (50), the width Ti of part of the cylinder
chanmber (50) ranging fromthe starting point to a
point at a rotation angle of 180 fromthe starting 10
point is large and the width TI of the other part of
the tﬂn@m&feinnd ef thereglnbder chabherr(@Mpsuch that ol gaphet & theiwall surface
to the point at a rotation angle |less than 360 from
of theheylistler @il handpibic rvtalli ssrfaorad  the plabome(28pisdiepi toal prydetevirened value
viewed in plan, the center of the inner circunference
duripg therotatiops. nder chanber (50) is deviated fromthe
- center of the outer circunference of the cylinder
[00&H antaxthes he witia T2 jof thethizsor E3%) éy aled varked alangdhe circumference of
circunference of the cylinder 15 chanber (50) is
the gistont(82) Fuch ithat e gaprietveeafthe wellourfage ofithe cylinder{@de and the wall
toward the direction of a rotation angle of 270 from
surfagecofdhapisiond2pidb kept ts predetesmined valve digfiag theTptatipns: he
i nder _chanber (50) increases froma point at a
wo@%t atfiegarding | the ofentst %aﬁﬁeb atdne(%xasmnﬁtartmﬁ point of the
nt at a rotation angle o hen, the width Ti of
CIfCWHEef%%Pmﬁ dlesy e wéﬁﬂoféw{bsossmgﬁhswém T1 ebpreatths Céfémfl%echamber
rotati g}_{g gl e i.ncreases and reaches the m ni num a

(50)Jareing @twga9¢laht0é\q@q>let #ra @%lon@glerpf ltgﬂeffWT’d‘tl’ﬁ starting
poiny ﬂ%ﬁ{&et A ﬁﬁ‘ry ‘ﬁ’fcp ‘gﬁr la"%:g%ﬁn%ﬁigroéﬁ?g ecgﬁ aflmh < | 335849% from
the figs Bolsp b G012 Bt aielsricribun ST net {hgﬁf?#%% PQigs small.
Morg ARk B, iR %%Jﬁﬁ‘éﬂ Zél@f‘oﬁm"&%ta of o B gl pirpiSrefioe of the
cylislef) Rpdhoer (5B v, B (% g0t &Y iehf S5lor SR gpnce of te
cylufcg:g éﬁ;%mﬁsxp fgé) E h’gﬁ% eia,tr %1%?[02 {%]: c?’ntge emﬁ) c?Tr g%(ireéce of” the cylinder
R B R S 0 0o
rotat?én Exggze ?E%?@’nﬁ&ﬁ%ﬁe st'fa M ‘;&sha ;re%ul?fthp %{1&%‘10{“1 'i)g gr_en%yhnder

rangi ng e starting ’pol

chmﬁ‘Eeri‘Sﬁ)QBé}%és‘éE froﬁﬂghﬁn&(’c a]r%pdtlt)ﬁ gﬁ%ﬂe I0¢ 084 fe?&gﬁ RRY Bhxihfim at 2

and the wd T2 of er part o

pomP'a%taoPotﬁt?c%D ah@BUMe0°f I e hﬁlel&ﬂltﬂorﬁtofttﬁe% RRad! c}ﬁﬁn@r (50)
rotation angle | ess than 360 from the startyl ng poi nt

gradbiflly @dcBRisedM1Be RRAIN dnGR! thirea® AR d Yé-RNEGARE hhifinfi al i‘gomt ata
center of the outer 5 Circunference of the piston

rotatich b ajfeglger O)El‘%élheﬁiéeﬂr‘icﬁﬁ Pi drhe | BBAerCiHaaibet QSG)” g@&dually

of the piston That is, the center of the outer

- incréakésChisth et fb rblafoPhsll©Bf $RP)Xo e poiMtfat €btation angle of 0°,

[0066] It is preferable that the width T1 of part of the cylinder chamber (50) ranging
from a point at a rotation angle of 70° to a point at a rotation angle of i60° is large and the
width T1 of the other part of the cylinder chamber (50) ranging from a point at a rotation
angle of 250° to a point at a rotation angle of 340° is small.

[0067]  As to the width T2 of the piston (22), regarding the swing center of the blade

(23) and the piston (22) as a starting point of the circumference of the piston (22), the
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fromthe center of the inner circunference toward the
direction of a rotation angle of 270 fromthe
starting point. As a result, the width T2 of the
pi ston (22) decreases froma point at a rotation
angle of 0 and reaches the mnimumat a point at a
rotati on angle of 90. 10 Then, the width T2 of the

widfli $2 of pa22Y tigr pidionl(23) nangmgims thesstdrtisg poihaitd #pomngt @ rotation
i ncreases and reaches the maxi numat a point at a

angleotfat §05 rircam ghicestarfting F@intAg aim)l dndethevivddth T2 obfthe vther part of the
pi ston (22) gradually decreases fromthe point at a

pistpm (22) rangighfbm thé 1&0*’(?pc11m b hgopgiaht refbtiomangdt kss tran 360°  from
angl e of 0. [0068 is preferable that the width T2

the gartisgmoindfs latgs. p re ﬁpf(ci@qallyawbﬁzm@em@m wlapdhatentdroighe outer
a rotation angle of 70 to a point at a rotation angle

circgmferemreiof thavpistonA2) ltsrd@vwedtigpﬂr 2heogenter lof thyt imger gpisgumfefence of
the piston (22) ranging froma point at a rotation

the pistpnd22¢ JHet iscthe cpirmef the outgr p@@mﬁemcm@ﬂhe pisttors @) iisshifted
Iarge [ 0069]. Hereinafter, an | anation of a basic

froan erﬁ?rﬂﬁr of {isyinpgreigpafaeree towadibe dipeqtigae a refsiopangle of 270°
ﬁ] and the width T2 of the piston (22) are varied

ffOﬂW ¢ St%téngai?%'i d ¥ a Tepul}, el dtind 2 of Birpisten (i?@éecreaseﬁ gom a point

sure, .i..e., the direction

f t
at aaFBb"I“P’& tﬁgg]rél tar aagldgrgr e (R ah# peint ﬁreac,rywlﬁa @pgle of 90°,
Thel G T 0 e PEnaRe wradvilin f?mfe'a%@artﬁeé‘a&%&%l?
and %%% %srths%@%ﬂﬁ%”aiaéa%%iaﬁ g golls o8 390 dealdbie width T2 of

the 65 (8" JEHRNE 9airoreb Bom e it pin ol priaeiedik ¥ to the point a
| 2 t the bottom dead t In thi
aml@lgégﬁ] % %éolutse:’rj1 corrgr egso(r)mchg\?rbe?e?S(le)r |sndi v: Zed

o0 S5 B Be SPIOPLFBPY e B LE T o
ata éﬁﬁtgcfn SHIPSELRP Y a &%t %p%g&%fo(r\(;agé Vé]ful%ﬁg 1y la%lcﬁhe width T2 of

OwW pressu suction

the (Rfl%?é.b{ Cﬁﬁ%ﬁ?ﬂ)?&t}g@ﬁ% M'Oﬁleag@ﬁ]{l a?@‘iiotgfzoﬁ %& @i‘%o" loa point at

arotgﬁéﬁaﬂgs}eapﬂobgqmtgg the cylinder (21) and the piston

toward the ~“projection plane of the cylinder

[0069”‘3"%561&%} T&ﬁlaﬂ@t‘foﬂ 9Bfbdsk }?’Hﬁ r}ili@:?/ G‘S/ hy e Vmﬁitﬁ(lecif the cylinder

di rection, i.e., to the lef [ 007
chanlt® '@SO)taIﬂG tler\k/id"t}gTﬂ of aﬂ-:)pﬁtgﬁ 828 9rI @ vBN b hrdigesSt at e

shown i n
[0070] As shown in FIGS. 6A {0 6D, a refrigerant pressure, i.e., the direction of

application of a gas load varies while the cylinder (21) makes a single rotation. In FIGS.
6A to 6D, the shaft center of the drive shaft is regarded as the center, the swing center of
the piston (22) (the center of the blade) is regarded as a Y-axis and a line orthogonal to the
Y-axis is regarded as an X-axis.

[0071]  First, referring to FIG. 6A, the piston (22) is at the bottom dead center. In this
state, the .outer compressor chamber (51) is divided into a suction-side low pressure

chamber (5b) and a discharge-side high pressure chamber (5a), while the inner compressor
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pressure chanber (5b) of the outer pressure chanber
(51) increases in volune, thereby decreasing the
vol une of the high pressure chanber (5a). The inner
" conpressor chanmber (52) is divided into a
suction-side | ow pressure chanber (5b) and a
di scharge-side high 10 pressure chanber (5a) and
chartlear(52s Siaitions @ulrss sinplet lnev pregburprehamibere (3)awhieh i§5d)a suction
and suction occurs in the | ow pressure chanber (5b).
presfirer eTloarefpreq aydys al gmdload df be high prgssves shambeh i) erfsthe outer
(5a) of the outer and inner conpression chanbers (51)
compredsof SRymber (Mppd heplictidotthe cglmdend2l) {@ilthe griston §22) toward the
piston (22) toward the projection plane of the
projeyion pétme of theacyimder G@nbef(3).g aEhd gamdoadsisappli¢deich the Xt dieection,
direction rotated 45 fromthe X-axis, i.e., to 15 the
i.e., tpipedeft BfRIGI 0AFI G 6B. In this case, the outer
linder (24) and the piston (22) approach at the
[007l2¥f t Toen the oplindeh & Xreirics 90N ertier thy statroghowmin)FIGs 6B, the low
pressed to the direction of application of the gas
g%@mlehghereby

- presfuse¢hambya§oMpf et welen praaure ¢hambery(Sihdrareasos jn

piston (22) increases, while a p N1 between the
decrpasingrthe ypiumee thokbigh arssurp éh@;nhqrgﬁa)( 2 Zpeiinner é@@é@sw chamber
the right end along the X-axis. 20 [0073] As th
(52)dy Cividieh i E)SUFTLRF{-H@? I prasaise shambereiba and fedisgherge-side high
shown in FIG 6C, the piston (22 cones to thef1 %
presgEe ghahire(S2) And (9BPIEsHion equs SRt BF  high @resayygrchamber (Sa) and
conpr essor charrber (52 divided in .
suctigh 4GB 16 the IoBWPEEES hamBrralaer ?@%’7—%05%6 gas load of the high

presg%ﬁ?}%F@g FoiSEhan i oyl Otk %@fﬁgﬁ’%éOéS@%ﬂ@The(ﬁ?ﬁ Ad (52) is
o BRI SASIETRS) ahEk bl o B ol BUE LI ytntr
hrfEiRy (BekaEed el %i?ﬁsﬁiﬂsﬁ?rﬁ@%%f Lo g5peiis i o
redin

o T S B ﬂ}ef&gﬂ@gté@ 8y g
BT et el
e B A 8 RS 3 e
the rggﬁg_g da‘ioxéjgi{;se 1Snt 0 a suction-side | ow pressure

- the lt(q%:tvs\:? rl'(ejft %ﬂgFIg%gé]fg;f&oﬁlég) g% 61 4 oﬁt]gre ﬁﬁﬁ(;gl?dlgélg %H@qﬂg piston (22)

a di scharge-side 5 high pressure

[0078hanmagrnd égﬂind@fléu? PHIHS S5 RY 90€ idrter the 5RE $HoG in FIG. 6C, the
pressure chanber (5a) and suction occurs in the |ow

pisto%_r (Q%}S BoReCRAMREED Qiém cent&er @t A& topPddscehRAdthe finded @ompressor

chamber (52) is divided into a suction-side low pressure chamber (5b) and a discharge-side
high pressure chamber (5a). The outer compression chamber (51) functions as a single
low pressure chamber (Sb) which is at a suction pressure. Therefore, only a gas load of
the high pressure chamber (5a) of the inner compressor chamber (52) is applied to the
cylinder (21) and the piston (22) toward the projection plane of the cylinder chamber (50).

The gas load is applied in the X-axis direction, 1.¢., to the right in FIG. 6C.
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pressure chanbers (5a) of the outer and inner
conpressor chanbers (51) and (52) is applied to the
cylinder (21) and the piston (22) toward the
proj ection plane of the cylinder chanber (50). The
gas load is applied in the direction rotated 45 from
the X-axis, i.e., to 10 the lower right in FIG 6D. In
[0074i s Tleeas thheylimdee (210 fiuithed estate? 30° taredter Hee gpits stawn(i2FIG. 6D,
approach at the left end along the X-axis. As the
the &gw prageure CRapbirdShy efsthe dhnep cerhpresior ebarber (52 increases in volume,
plication of the gas |oad, a gap M2 between the
thelie éccres,smmthe wolup®) ofathel htgh@rpﬂsmecnha(rﬂazy (5a).ncTleaswer compressor
N2 between the outer cylinder (24) and the
chambgtt h) sallyidpditeasedioatsideHew présgime chamber (Ghpandredischarge-side
X-axis. 15 [0075] As described above, it is preferred
high Brgssurh ebasalier €a) aind chRIDFassieR oequrt imithe highcrressiire qhimber (Sa) and
cylinder chamber (50) is shifted fromthe center of
suctiqfe ogtirein dhe demifrpshcechamher dPb). n Theprdorgi pegasi load @ff the high
rotation an Ie of 270 such that the width Ti
presgyre; ghamhery of g apHsr ands BeR CORPFASEalt ?f@mb&rfg(ﬁ) @nd (52) is
90, becones | argest and the width Ti of part of the
aPP’d%H fofdery Frg?e‘r) dhe piston (P Dtawprshihe FEiection plang of the cylinder

chagf @E}Sut e q?éelgtaw}sﬂ § P firsigh Bt ToTEOBIGE Bpes ie. to
the {68, R B« e ot s, ctsho i FEk UMY (o Bidafheghison (2
appf&agé %ﬁ%f é%f Orzﬂs gty 816?? b AN TG0 R i e b8 e direction
of TR FEbLIR R 20531 LtV bseien b oot P gias] 1 i Blyon 22
b NS AL T 0005 A0S 0

eVl d 50) and th ton (22
rihfid ﬂg&%‘hﬁgggygﬁo&n ! cs B and s, [0076]

[0075?D iﬁsé &é(%grrlr%é;ﬁeésbé)g? 'iz 155 ﬁréferred that '\ﬁgr(%evnt%rbéetﬁf B‘%}%}%ﬂ'@@lfgﬁ:mc of

- the E)gﬁsdgpéﬁnﬂegg%ﬂgrﬁ s]g‘i‘?tfeﬁ' ‘hﬁto theté%ﬁte{" o @ S’Lﬁep&réugﬁ géeca?’tglereof in

Is tran e outer an I nner cy

the a@éc)uoﬁrtstf { e aﬁgr@ of @fmdr SRAha B @S 1 8@% ab?tﬁeh@ylinder

drive shaft (33). Then, in the conpressor ne ni sm

charbBR)(50) @ ﬁ{aﬁGE aﬁ%l%)of Qgcbééb&‘é@{l{%%altglaétoéﬁahhéwﬁchﬁ TIWIHrt of the
bushi ng (27), e the blade (23) 'and the sw ng

cylikiés Wh&ﬁbérz(z%) WMaN@tA 8BRS of 270° becomes the smallest. Further, it is

preferred that the center of the outer circumference of the piston (22) is shifted from the

center of the inner circumference thereof in the direction of a rotation angle of 270° such

that the width T2 of part of the piston (22) at a rotation angle of 90° becomes the smallest

and the width T2 of part of the piston (22) at a rotation angle of 270° becomes the largest.
As a result, the gaps M1 and M2 decrease. For these reasons described above, the widths
T1 and T2 of the cylinder chamber (50) and the piston (22) are determined as shown in
FIGS. 4 and 5. '

[0076]  -Operation-
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relative to the piston (22). As a result, the outer
and i nner cylinders (24) and (25) swing and go around
the piston (22), whereby the conpressor mechani sm (20)
perfornms conpression as required. [0078]

Specifically, when the drive shaft (33) rotates to the
right while the piston (22) is 10 at the top dead
ceniNext, as esplanmionnf BbGthE@mmasdt (N witrlar it pravidetlhe

out er conpression chanber (51). As the state of the

[00€8mpr Baso thaveotwe {3)nis @20pted htrgemtiom of the rotod €B2)sikdramsferred to

in FIGS. 3D, 3A and 3B, the outer conpressor chanber

the OBty anchinnensydiaden (Ab)land€2Frod thdeompredsor mectantsni €0) via the drive
sucked therein through the vertical hole (42) and the

shafi d33)z oTthan, ihdheeompsysor njeolandim (@Bnthe tdadei(23)omcipaRiptes ghrough
at the top dead center as shown in FIG 3C, the outer

the swingobshings@r), ckbitenlbe biBle)(28pemd the sviing bushitm (¥ swing together
outside the piston (22). In this state, the volune of

relaifie i e aristen (AR e s 48 @ retvdtrtheroyteiandiignes ieylindens (24 lapd (MD swing
maxi mum Then, as _the drive shaft (33) rotates to the

andy pgyrarownsl dhenpiston HA2)s twkeclyf thah coRPIRTPEs BsFhanisam A0} rperforms
(20).in the order shown in FIGS. 3D, 3A and 3B, the

comyession g i @edor chanber (51) decreases in vol ume and

100 e St al hehonghe o ShaB i Beton i@ iy i fhe piston (22) i
ot 5 368 dead BRELSSAHPHE IBADH HonpRBes siarsHianger oytah gompression
chaflits (515 b G Sefen ghe GameSby sy hanen (392 RBTass i e order shown
o R SR 3o 5 ot a1 a6 B e s
SETERT N PR RN SO et

OB SR P AT TR e e
congfRly, Sl 18 AT SRR A0 P O s s
the fﬂﬁ&g%% e bt % opd&Sor %@@E&é@ggbuﬁ tBtialls Bhe é%@rglﬁ%ﬁe')rhen, as

e | nner Co_n'pre Sor. C ncrea es I n
the @R Eing (3%2 F’étgﬁg %‘Ehae'nl?jg}ft Eg lﬁﬁgl%tehtﬁé %Jta]'ﬁb ﬁg{hg;bgﬂn(pzn%ggr mechanism

verti cal e (4 orizonta

20) R08¢] or¥lieshobheiPFRED glﬁg%l A{ﬁeﬁ?,nih@ eodi’%t %og:}pggs%@f’ chamber (51)

center as shown in Fl ner ressor

decteARFRE Kolurik) ani AR PefApthMOhEre R HBRIprds0. davhdiethRipRéRBre in the
(22). In this state, the

outer compressor chamber (51) reaches a predetermined value and the differential pressure

between the outer compressor chamber (51) and the discharge space (4b) reaches a

specified value, the discharge valves (45) are opened by the high pressure refrigerant in the
outer compressor chamber (51). Thus, the high pressure refrigerant is released from the
discharge space (4b) into the discharge pipe (15).

[0080] In the inner compressor chamber (52), suction starts when the drive shaft (33)
rotates to the right from the state where the piston (22) is at the bottom dead center as

shown in FIG. 3A.  As the state of the compressor mechanism (20) éhanges in the order
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vol unme of the inner conpressor chanmber (52) is
substantially the maxi mum Then, as the drive shaft
(33) rotates to the right to change the state of the
conpressor mechanism (20) in the order shown in FIGS
3B, 3C and 3D, the inner conpressor chanber (52)
decreases_in_ volune and the refrigerant therein is

~ shop@nipridGsedB, handi3Ad the exer pempresion ehambrsr(53pincreases in volume

conpressor .chanpber. (52) reaches a predeterm ned val ue
and{feiratrigerenty sickd fereip gl e veaicabale (42 ol des horizontal holcs
conpressor chanber (52) and the di scharge space (4b)
(43} eaches a speci fied val ue, the discharge val ves (45)
essure refrigerant in_the

[00 ﬁe? G ?@é'éy%%‘? F@Eiﬁ?ﬁ?é% podiop deprd senter #eshpgHn Fldstu the inner
oG S S oo SR e, e
T RN W
o B PEARLFOD 8PP ERAERL s@@&%@ezéq%@ag@;aﬁ;:m ann
e T bTBs, 013890, M e 0 0 s
V°lﬁ§ﬂa%g%%§@9 %%9%2%’&% 31%;% ?;)%;ﬁ%f%di g?’mhekqe ieeplessigp i fhg ioner
oI BEE Tt DSV En iy LAE) B8 LR
vl e AR PEDSETED o DB B (40t o
vl PSRN R ol A A i
imﬁkgﬁ%}iﬁor@ﬁ%%f (SQE.O) lenf%, ﬂ%gﬁ%lg BfeSehd &‘&ﬂg&ﬂaﬁ% istrgﬁg%ed Jrom the

of part thereo t“a rotatidn angle

dischR%e ¥Pste (1 ih@rm@afsclwge }%i?@(l’ﬂ).dt h Ti of part thereof
at ‘a rotation angle of O bécones the small est,

[0082)i | ewh&ethei ohRedser mebBarf@i {(2M Wneds MChatthdbwhg FIG. 6B, the
width T2 of part thereof at a'rotation angle of 90

gap DET GBREch iR SRR dydisticrond) hlethwipkion ?@) Qppdaéting 8&th other at the
thereof at a rotation angle of 270 becones the

left bad gloag theThakRiioliRelyitd ittr&dse 0| At thetsaink e, tCgapdNP BetWeen the
and M2 are reduced, thereby keeping the gap between

innet leglindel i(28)eand (tRA pisesrd (22 @pprobsition edchlthamal the rigBO8&] along the
-Effect of the First Enbodinent 5 According to the

X-ayis esast lilebbiodnoreade. descri bed above, the width Ti of
t he

-{0083]  In the state shown in FIG. 6D, the gap M2 between the inner cylinder (25) and

the piston (22) approaching each other at the left end along the X-axis is likely to increase.
At the same time, the gap lN2 between the outer cylinder (24) and the piston (22)
approaching each other at the right end along the X-axis is also likely to increase.

[0084]  The cylinder chamber (50) is configured such that the width T1 of part thereof
at a rotation angle of 90° becomes the largest and the width T1 of part thereof at a rotation
angle of 270° becomes the smallest, while the piston (22) is configured such that the width

T2 of part thereof at a rotation angle of 90° becomes the smallest and the width T2 of part
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cylinder chanmber (50) is varied along the _
circunference thereof, and so is the wwdth T2 of the
pi ston (22). Therefore, the gap between the outer
cylinder (24) and the piston (22), as well as the gap
between the inner cylinder (25) and the piston (22),
are kept uniformduring a single rotation. As a
thereadsitih rqtafion 002700 hecamesdhe krgbsi. nderaforpinessngle rotation, the
chanbers (51) 10 and (52), refrigerant |eakage from
gapg NH dndgv2mre sednced, rtheyelynkeeapintgthe |gapy bpivees s thecylagien(2 1) snd the
prevented. This brings about an inprovenment in
pistest 21k $mealby. [0086] In particular, the width Ti of part
of the cylinder chanmber (50) ranging froma starting
[Oogéébl ntEdect ohthediirst Entbedisrané of the cylinder chanber
a% to a point at a rotation angle of 180 fromthe
worng dp nthei gresast amhogiment ddaserébedi glhdveTithowidihe T1 of the
ot her part _of the 15 cylinder chanber (50) ranging
cyligdey ﬁh%nH@r {80 ipopried tlongthssinermarencertbergel, and @m@l the madth T2 of
than 360 fromthe starting point is_set small
the migipr (%), Therelarathe 3ap brtwpely the opter Rrligsies (2 2pg fhye piston (22), as
rangi ng froma starting point of the circunference of
Welltaﬁ diapihsveendhe npencyli (2} and the pistondd2). arrdfept Brifgrgpduring

fromthe starting, poi set smal| . and the w dt

 a single fqfalioh héls pEFPltoR R Osfﬁlilesf’léi[ﬁf SO RIPPIGSIOF shehes (51)

and @3@%%%&%3@5% ttom fie ek PrGpuSediat (oHe oRgbressins fegion s

ekt “ERE Pie e oo rEHES AR n 1ol i abi | ty:

oM it Wl AR o
s G B GRS REES e 5P M S s gfion
anglé 3¢ (R AN rtl?edstﬁﬂ%%éjt g'ﬁtls E%l %I%E Aad &rld'rtllfI §y! d}’r{ﬁ% thﬁr part of the

circunference 1s e center o
cyhrf?l#f aﬁaﬁ@e gw rgﬁgﬂg 0 %@gowﬁg ltJ]eg @!oﬁfe 'a%/ g?&agﬁrg%g 'less than
3600 f?or{%t&?e %%@h? pbint 9 sét*& g' S FQRhdr 2 w1h910§$]of Hhe o%Yﬁ ston (22)

I'S provi as a connector or COﬂﬂEC

rang3&rddh §ts%9tu(g£amt Siind Eﬂc&ntﬂféré%@gleth@ﬁﬁgt gﬁ? F[]Se B anﬁ Q{ea rotation

SWi ng bushing (27) substantially co I ston

anglé 82180°aRfn ftl’ﬁbes@rltlﬁg Dol 3 se¥ sRiall BRI The ‘fzvﬁﬁﬁ T2t drah&6ther part of the
Therefore, the piston (22) and the blade (23) are

pistoR(2YERhSg FGIMMNES RE0°NDiIRWEYN st A8 rotidnURgRoft jB?)" is set large.
contacting parts during operation. [0089] As the

TherSfbhd) dn RUSIREIR Gofafibh, thei efritierdn? 20akastl isbdirsle drévhtcdl € Thik brings

contact with each 5 other via the surfaces thereof,
about Beirgsrovanédtig effidnsy ant reealig. Wi th reliability.

Ther ef ore,
[0087]  Further, as the cylinder chamber (50) is configured such that the center of the
inner circumference is deviated from the center of the outer circumference when viewed in

plan and the piston (22) is configured such that the center of the inner circumference is

deviated from the center of the outer circumference when viewed in plan, the width T1 of

the cylinder chamber (50) is easily varied, and so is the width T2 of the piston (22).

[0088]  The swing bushing (27) is provided as a connector for connecting the piston (22)
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t he | eakage of the refrigerant fromthe outer and
i nner conpression chanbers (51) and (52) are surely
prevented, thereby preventing a decrease in
conpression efficiency. [0090] Moreover, as the bl ade
(23) is configured as an integral part of the cylinder
(21) and supported by the cylinder (21) at both ends

and thedrledsf (23) kechbihaidibe 38)g Pishings@7) pidstaptialdy cdifaqte thsipiston (22)
abnormal concentrated | oad and stress concentration is

and Heddadd R8) yiatthe owrfages therdofig Blerefatd, ¢he piTloa(22)oand, the hlade (23)
sliding parts are |less prone to be damaged, thereby

are firpysmtsd fgm wearing awaadid seizingyfip atibe pergérimg pamts flogazgperation.
8éSecond Enmbodi ment) Next, an expl anation of a second

[0088rbodisrtbaswiste Rushingr@Be pistam(22h ahd hlade |(23)mse in sontact with each
provided in detail with reference to the drawn

othef bt sprfacen shargafsthe sanodiing: partsias @earl%wtaﬁeb@ﬂﬁvheTherefore
w dth Ti of the cylinder chanber (50) and the w dth

the lggkage of e rpirgewnt iyrgrz)th%mletewﬂ mgensempaRionshambep 6, and (52)
respectively However, in the present enbodinent, the

are S\HFf'éﬁ( Beevented, ﬁh@rpwraww&gﬁﬁﬁreﬁw&ﬁ@pw@ﬁ gliriency;

FIGS, 7 to 9. 20 [0093] Specifically, the c
[0099]1an‘%?1'e‘(%) asithe Blla @é& i fmnéigflbﬁslrasra@gmsa@l a%ﬁg‘g@ [glinder (21)

and ‘éﬂa{n%%ﬁ* S8 vé%ar ieih %t%(a:h 2855 Shor e o Q@Fdﬁm likely to

forne ti nuo and a
rece}dGabpgral PH’%“BF?F% 81533 4e8 Hirs PS4 e B Lﬂccw during
al.ong .t ci rcunf er nce th O%\%S such, t

opergidh o he{os9: Mo DB e FOn e frh ey Meproving

fornmed in a continuous 25 and
mergf%éﬁtp{&fih%ﬁ%gblsm[ 0094] , That is, as shown in FIG
CX(L_IE %er ch nber (50) includes a first region

t
[0093%1) r(]%a(f\(/)l ng a Cont er angl e of 90 and including the

b gﬁl%t( 5§)e Snddd6 ¥ %‘ecroﬁ Jd%ill%nt &ﬂheﬁ%ﬁ%ﬂf ’invgntion will be

CKWi Se rec I'on rom |rs regro

z2 third
o A Ty 2 2

[009Qﬁ9i B tHe 4 dﬁ%entrk?e%&%dr ’vé? fthé gé&haff‘of fh&\'lzgﬁndé? chamber

IS or er Wlt a center an , respecti

(50) (?1%85&16 RHBiES ofdfe zﬁ%ﬁ 22 aEt]: Qan&l bidReh tRbSESBNE, 2rngt=:ct1vely

includes a first gion (W) havi ng
However, in the present embodiment, the widths are varied among four regions as shown

in FIGS. 710 9.
[0093]  Specifically, the cyliﬁder chamber (50) is divided into four regions along the
circumference thereof such that the cylinder chamber (50) has wide regions (Z1, Z3) and

narrow regions (Z2, Z4) formed in a continuous and alternate manner. Further, the piston

(22) is also defined into four regions along the circumference thereof such that the piston

(22) has narrow regions (W1, W3) and wide regions (W2, W4) formed in a continuous
and alternate manner.
[0094]  That is, as shown in FIG. 7, the cylinder chamber (50) includes a first region

(Z1) having a center angle of 90° and including the blade (23) as the wide region (Z1). In
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5 a center angle of 90 and including a cut-off portion

for arranging the swi ng bushing (27) as a narrow

region (W). In the clockwi se direction fromthe first

region (W), a second region (W) as a w de region

(W), a third region (W) as a narrow region (W) and
e ke Bl RPot o SRSt Hon S o
ol TPR s St O e SR B (6 B hESRe O o

' h in FlG.9. Specifi ., the.

o080 PR B RD ot PRl ot ekt
00515 R a8 IR LR S B! 246 o) avin
o oo AHErSD eI A SeSREDhELDTS, bBghBHGH Bnt e 7

i : LAtk ti he. pi
as 2530 bR (W ERElosk PlreidlEr SALFo AR IR} B PLOVER e sccond
regif (w2 o %e #hdith (R OO Rt Vpion 8Y5) .7 Bl FEABA W) and o

: : ; L.

oSSR AF9 &8y Eaiof Bl R MLy BE IR el o
90°&&;é&h@ﬂ§ by the cylinder (21) and the 20 piston

’(Zg), the gap forned between the wall surface of the

[009%Y! | RA&Lon{edddal Qﬂgbét%eﬂ’\ﬁﬂe|cyliﬁ&€rf(?i38aélg{th%%@tﬁg ir(ﬁ)%i(egglbng the

iS surely reduced to a m ni num

cosifeTR@GE e BHown eId. o | OWeBGicKAY, Bk igf@&tﬁﬁtgﬁmpér}% ﬁagxtqz%gest flong the

the first and second enbodi nents 6§ sen

curve IYB&thiRNthe 2apd MIOGT1, M2 thhe NI [iRteadth SRGRRL shown in FIGS. 6B
enbodi nents, the width Ti of the cylinder chanber (50)

and 6P. varied and the wwdth T2 of the piston (22) is also
varied. However, in a first invention, the width Ti

[00961 t Macrefdre,NHeEylBandRmbed (50) iyonSiglild Yo BevenBE wedb rebibns (Z1,
a second invention, 23 the width T2 of the piston

Z.3) eRPhhe magowatgibys (%2, 74 iregh alfddfd maAGQoOr dit fig: damet thiae, the piston
present invention, the cylinder (21) may be a ;
(22) 8¢ alsb aoafigurpditd inchnid thbmapbst rpion ZWIyay3pend wids/ tegibns (W2,
part. [0102] The outer and inner cylinders (24) and
W4)(ig Bh abiérnateenaybr odecet (a0 Wideaygibes (Z1, Z3) and the narrow regions (Z:2,
Z4) of the cylinder chamber (50).
[0098]  As aresult, at any time during the relative rotations by the cylinder (21) and the
piston (22), the gap formed between the wall surface of the cylinder (21) and the wall
surface of the piston (22) is surely reduced to a minimum.
[0099]  (Other Embodiments)
The following variations may be added to the first and second embodiments of the
present invention.
[0100]  In the first and second embodiments, the width T1 of the cylinder chamber (50)

is varied and the width T2 of the piston (22) is also varied. However, in a first invention,

the width T1 of the cylinder chamber (50) may solely be varied. In a second invention,
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5 integrated at the top end with the plate (26) and

the piston (22) may be integral with the bottom

housi ng (17). [0103] According to the first invention,

the piston (22) may be in the formof a conplete ring

W t hout being cut off. In such a case, the blade (23)

is divided into an outer blade (23) and an inner
the mlidihd'2(f3he Bigton @ Mamay sndelpbe eeridsl. ade (23) extends from

the outer 10 cylinder (21) to contact the piston (22)
[01QH | eA¢aseding ie henprgspmt ipa@ntientthe dyliiden (2 4)hway ha@rstationary part

cylinder (21) to contact the piston (22). [0104] It
and t@ni622)undichesa Bedingtpatt. t he rotary fluid nachi ne of

the present invention is applicable not only to the
[01¢rpr Hiss otep and nses pYingirodrioftAppatn adinder (1) may be
. expanding a refrigerant or a punp. 15 | NDUSTRI AL i
integpabad 2LABF taprond Wit She pstei6l At Hisiey 22 mey by desrel with the

inventjon_ is useful as a rotary fluid nmachine
bottomhquging§lBn out er wor ki ng chanber and an i nner

ki m 4 CLAI 1, A fluid machi
01 mpr A LoFE do rie FiriofRREHarthe O eI gt B dorm of a

* conlbt DR b S 955 " P e St UL A e B o

ol S5 R Bl 12820 s SRS bl 3y DS A e vt

cri U BB 40 S RIS iR RE QAPRILEA o e e
. l.i nd hanh 0 di vid h of th 10

cyh%\%&&%éb g?fﬁ%‘%é egplf‘i?#‘éﬁ ‘Li Eyﬁ p:r\élss(arga(r:egioont a(re}d a |l ow

' L.nd 1. d t i st . .
019455 SR Sertbis 64 U0 5he! Al p A 15 B o
: . i ad. al .
ol O B cSRRRSE 7Bl 3L HLAPAH I ppontio o
] g3n, Jgﬁlg th [ f f th l'ind 21
mfng%%n th m&y}fegurf:c\gaof fﬁcra Sicgtgn (22) CiysI EeStr t(o 231
predeterm ned val ue during the rotations.

INDUSTRIAL APPLICABILITY
f0105]  As described above, the present invention is useful as a rotary fluid machine

including an outer working chamber and an inner working chamber.
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eccefiliag 17 the cy

15 2. Arotary fluid machine conprising a rotation

mechani sm (20) including: a cylinder (21) having an

annul ar cyl i nder chanber (50); an annul ar piston (22)

which is contained in the cylinder chanber (50) to be

20 eccentric to the cylinder (21) and divides the

cylinder chanber (50) into an outer working chanber

(51) and an inner worki ngCbAdMS$er (52); and a bl ade

(23) which is arranged in the cylinder chanber (50) to

di vi de each of the working chanbers into a high

pressure region and a | ow pressure region, the

cyl Inder A piyry fandimeplinprenpmsig®2) making rel ative

rotations wthout spinning by thenselves, wherein 25

t hea f@taion mechsnisnh@Opinetudmegl 22) is varied al ong the

circunference of the piston (22) such that the gap

bet dEBiden 21\ARYing an pemBarsylinds chynberd8P); (21) and t he

wal | surface, of the piston (22) is kept to a

pr etib PR Biftapa(27e Wieh AYy comfainedtintthe mylings champge (50) to be

rotary flujd machi ne according to claim2, wherein the

Jflﬂ@%éZWrﬁd@ﬁeScﬂhaﬁﬁlémde( shymbey (38) ingjampeayyworking

the circ erence of the cylinder chanber (50) such

Qha’E“E%\rt(%%@ npewsmnechanhe P2k ard ace of the cylinder

21 d t | | f . the pist 22) ..
(kep% bizge &233%%}31? %qx%%ﬁ vgﬁf?é%aé?rf@p' g &95 3% Hisid, cagh of the
workiG BRETY b ch Heh Pira B Hesn 1 bt PERRPbISRRS iy iader (21)

SHAR VBBl RS 1 (e, o e
ChIES3h2PY o B0 s MRG0 PR RSBl o
o G5 et w5 PRI e o s
R L T T A A

according to claim4, wherein 15 the center of the
i nner circunference of the cylinder chanmber (50) is

devj at ed af flems8MELonrisidae outer circunference
oBFy ngg'glé (05 r1sV{}%

of the cylinder cha en viewed in plan. 6.

\Tmheaxro@ét@hhéc’h%igmr(mh&ﬁdiﬁgpor ding to claim1 or 3,
ereln

a cylinder (21) having an annular cylinder chamber (50);

an annular piston (22) which is contained in the cylinder chamber (50) to be
eccentric to the cylinder (21) and divides the cylinder chamber (50) into an outer working
chamber (51) and an inner working chamber (52); and

a blade (23) which is arranged in the cylinder chamber (50) to divide each of the
working chambers into a high pressure region and a low pressure region, the cylinder (21)
and the piston (22) making relative rotations without spinning by themselves, wherein

the width T2 of the piston (22) is varied along the circumference of the piston (22)
such that the gap between the wall surface of the cylinder (21) and the wall surface of the

piston (22) is kept to a predetermined value during the rotations.
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the cylinder chanber (50) is divided into four regions

along the circunference 20 thereof such that the

cyl i nder chanber (50) has w de regions (Z1, Z3) and

narrow regions (Z2, Z4) forned in a continuous and

alternate manner. 7. The rotary fluid machine

according to claim2 or 3, wherein the piston (22) and

the bl ade (23) nake relative swings at a predeterm ned

swing 25 center and regarding the swing center of the

bl ade (23 heaetdryt thed piashion a¢@2dingdo elaign dy wherginpoi nt  of

the circunference of the piston (22), the width T2 of

par theofidthhEl pf the epliide2 rhanalryi(hQ) is ariéd alomg the ccamfareigge of the
point to a point at a rotation angle of 180 fromthe

cyhgdqrqhmmgeqo@ﬂhsuqhgh@m gap betweeththewvall surfire of thehaylindére21) and
part of the piston S rangl fromthe 180 point to
the walh gpiace cofthepiston £22) dnkephigl ®p etsﬁmnﬁd vatne Aering the rotaggons.

point is large. 5 8. The rotary fluid nmachine

according to claim?7, wherein the center of the inner
circunference of the piston (22) is deviated fromthe
center dhe F?Fédefl}tl‘é rnaehlln@ apFosdiag éxclaim { we3pvherein (22)

when V|eme an. 9. The rotary fluid machi_ne

acclseeding cemtsli lmezofothe @hdﬁ/l{%?)e?srﬁ arting Popit of e qipopmference
of ﬂ%%ngﬂt et Eﬂlq‘}g@ &%9?3)) e ?rla ﬂ%?cidlaép 1(Chgmbers(50) ranging
fronf iy GG A0 Ly %ﬁ?lﬂ&e ﬁéorgf@?% %gglfz{t‘ TobLbhe segingind i large
ond grpidf 4 28 ﬂﬁdﬁ@&éﬁ%&ﬁﬁﬁﬁ%@ﬁ%@éﬁ@e Seheing Jhogp e 180° point
to a gyt & Ao B G b ef SO st LB m ( 20)

is cut off such that the piston (22) is G shaped, the
bl ade (23) of the rotation nechanism (20) extends from

th e% I nn e X‘%&«lirlysfH{él ﬁggighm% 8%52)0%1}1% % 85.'1&1?5 r<L:1nS urface

‘he cy |n passes’ through the

C Ut @ LntePS thé BlePlirdulfeRhSd Fins %?1 nd@p ghamber (50) is deviated from

the center of the outer circumference of the cylinder chamber (50) when viewed in plan.

6. The rotary fluid machine according to claim 1 or 3, wherein
the cylinder chamber (50) is divided into four regions along the circumference
thereof such that the cylinder chamber (50) has wide regions (Z1, Z3) and narrow regions

(22, Z4) formed in a continuous and alternate manner.

7. The rotary fluid machine according to claim 2 or 3, wherein

the piston (22) and the blade (23) make relative swings at a predetermined swing
center and

regarding the swing center of the blade (23) and the piston (22) as a starting point

of the circumference of the piston (22), the width T2 of part of the piston (22) ranging
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a swing bushing is provided in the cut-off portion of
the piston (22) to contact the piston (22) and the

bl ade (23) via the surfaces thereof such that the

bl ade (23) freely reciprocates and the blade (23) and
the piston (22) make relative sw ngs. 27

from the starting point to a point at a rotation angle of 180° from the starting point is small
and the width T2 of the other part of the piston (22) ranging from the 180° point to a point

at a rotation angle of 360° from the starting point is large.

8. The rotary fluid machine according to claim 7, wherein
the center of the inner circumference of the piston (22) is deviated from the center

of the outer circumference of the piston (22) when viewed in plan.

9. The rotary fluid machine according to claim 2 or 3, wherein

the piston (22) and the blade (23) make relative swings at a predetermined swing
center and

the piston (22) is divided into four regions along the circumference thereof such
that the piston (22) has narrow regions (W1, W3) and wide regions (W2, W4) formed in a

continuous and alternate manner.

- 10. The rotary fluid machine according to claim 1, wherein
part of the annular piston (22) of the rotation mechanism (20) is cut off such that
the piston (22) is C-shaped, |

the blade (23) of the rotation mechanism (20) extends from the inner wall surface

- to the outer wall surface of the cylinder chamber (50) and passes through the cut-off

portion of the piston (22) and
a swing bushing is provided in the cut-off portion of the piston (22) to contact the
piston (22) and the blade (23) via the surfaces thereof such that the blade (23) freely

reciprocates and the blade (23) and the piston (22) make relative swings.
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