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"1 ROTARY COWPRESSOR TECHNI CAL FI'ELD [0001] The
present invention relates to a rotary conpressor and
more particularly 5 relates to a rotary conpressor

. for conpressing a fluid in tw stages. BACKGROUND ART
[ 0002] Conventionally, as disclosed in Patent Docunent
1, sonme of rotary conpressors each include first and
second rotary conpr R$EPARY CORMPRESSORCONPress a
refrigerant in two stages. The first and second rotary
conpressor elenents are each 10 configured such that a
rotor and a bl ade are accommbdated in a cylinder and a

TEEINICQEr g Di S conpressed by rotating the rotor in
the cylinder. Furthernore, the refrigerant is

[OGU:IT'pr e$RE %ré%)fntt ﬁﬁreﬁth(fns Feldt®d & ¥ QOIPIREPNEss& SRR Rlor@Mdrticularly
t hen conpr essed he second rot ary Con”pr essor

re@deﬁaseﬂotary em%fé@iorw%pr&éaﬁlgra%ﬁa Gefodtades. CONPr essed
in two stages by the first and second rotary

BACOBRESHON At ements. As a result, an efficient
operation is 15 perfornmed. Patent Docunent 1:

| [Oobgganes CIREXRFNE APaligabsdduth | BALdOMoRmeR003- 29R9 ¥ rotary

CLOSURE OF | NTI ON Probl ens that the Invention is

cofBreSiRky 8adhORBRKc HAMENRT secdhdl GBtar) BorBpleBAWMLIEREAS ¥nd compress a
conpressor, first and second rotary 20 conpressor

refﬁ SHRNMS 1] tal %@i t '"Prﬁ:' Fidst 3k aResH hﬂeu‘}' Mrﬁﬁr%&br Fé'le@l'ﬂé’rﬁs are each
e size of t conpressor and the nunber of

COWB $hat raerotd?%ﬁ %Scﬁﬁjde 4rB aBERABho MRS 2 §}11MEEr Ad¥ea refrigerant

first and second rotary conpressor elenent’s are

is ‘é@rﬁ leSRl! ty 30EHRERAE 3bRk Yinatht 3R gRHer. t FRiriASIhE, Bfe retﬁl?ﬁerant is

e conpressor is increased. Furthernore, since

coﬁi {e%d%}dtkéeﬁ%p?otéﬁt AnpreGOMBLARAL ind HRMEMnFprads8d by the second
corrpl etély separatély forned and do not include any

rotﬁ BRBresdst FSAARRNEH othi\Rordy! @@feﬁéﬁr&ﬁ@%}ﬁﬁ%%eﬁfin tiEstages by
ol e conpressor is large. [0004 he present

thel ﬂl‘éf-‘ Bhd Q&oRasohes Qoﬁ‘iﬁ%sdrrblé&h@lws 0fA§ heealovd &tieRhesForation is
and an object of the present invention is to reduce

petidiegunber of conponents of a rotary

Patent Document 1: Japanese Unexamined Patent Publication No. 2003-293971
DISCLOSURE OF INVENTION

Problems that the Invention is to Solve

[0003]. However, since, in a known rotary compressor, first and second rotary

compressor elements are vertically arranged in different planes, the size of the whole

- compressor and the number of components are increased. In other words, since the first

and second rotary compressor elements are vertically and separately arranged, the height of
the whole compressor is increased. Furthermore, since the first and second rotary
compressor elements are completely separately formed and do not include any common
component, the number of components of the whole compressor is large.

[0004]-  The present invention has been made in view of the above problems, and an

object of the present invention is to reduce the number of components of a rotary
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2 conpressor and downsi ze the whole rotary
conpressor. Means of Solving the Problens [0005] As
illustrated in FIG 1, a rotary conpressor of a first
aspect of the present invention conprises a rotation
mechani sm (20) including a cylinder (21) having an
annular 5 cylinder chanber (50); an annul ar piston

corfiprédsof B ddvneilzel tRe (WRGleGYtahynétBhpreftanber (50)

eccentrically fromthe cyllnder (21) and sectioning

MebhEofSdIine ete BHBIRREr (50) into an outer conpression
chanber (51) and an inner conpression chanber (52);

[OO@B%) a Rt A08taRd)in FIGSROA 88 tak chiABreddtr| JTALFirst RBHHRE L the present

and sectioni ng each said conpressi on chanber (51,

invertlon d¥nshred s BiatRinG A& MRS ()d@) RBRd Bl O RESSRYY Baviigddh annular
said rotation nechanism (20 O conpressing a fluid by

cyzfn@lelakha&%afoqgso} adrl akgmmeplg%hl @I cortdihbd 3AGhd Qghﬁlie?tcsﬁﬁlmber (50)

two conpression chanbers
ecc%ﬁth‘éﬁ?y B8mant eyt rﬂe?@q shdlsec5i9 ?Qlﬁa@?qﬂld&hél{gﬁﬁfer (305 1ato an outer

for corrpreSS| ng a [ ow pressure | Into an

corhftb&idTE dhahSer AEEP aHd &nf fnHbd corPRs@éd @hamBér @22 404 blade (23)
conpression chanbers (52, 51) Sserves as a st age

disSdsde irf yﬁﬁ&ér@ﬁamﬁﬁ%bfﬁnc( @%)101“118@ e&&ﬁﬁﬁ@é&hﬁ%sﬁ&?chamber (51,
i nternmedi ate-pressure fluid conpressed in the

52)I 91\66 S 808-prdaus! dae GRAAPS qwﬁ&smam@r seli® kbtatiBh Gnthanism (20)
hi gh pressure fluid. [0006] According to the first

cor@B&Hlg Qfﬂuﬁcpg RAISSRNY rdtﬁﬁ’r%]nﬂxle Qind 2 8 4ndl h8 Rdtort t'?l) One of

rotation ani sm’( 20 ows the cylinder (21) an

ett% &hﬁfr&@mﬁ&%)am‘b@rs d(gﬁ asl)Vs%Hés a9 tadlb fr-staB0si&id Bomp &Eé{'diﬁe Shamber

of the |l ow stage si conpressi on chanber (51) and t he

(51?‘I ESeop REKInY éjﬁ)w ﬁl@%&@ ﬁﬁi&ﬁt&ﬂ@ﬂ@%eﬁﬁ@—p@ﬁﬁré feidcedhe other
o conpress a flurd. To be specif a fluidis 20

of GRITRIESDEHréRiohNehah®sS (BYesH Qﬁve%oﬁg’ 5ERizh Qthee NAdd @bmpression
(51) and then further conpressed in the high-stage

chaBitRe (£9ToF &18ireRinghAEBREm{cathke-pleSRR HuiN@ni¥REd irPfe low-stage

accordlng to 'a second aspect prOV|des the rotary

sid€ ESRFRSIA cidfnbet WE&)M ghighSpeshre A1y €i n the outer
conpreSS|on cha (51) serves as the | ow stage side

[006Q1TPT €8&doeding RAMB St GSJekt oPRE phdignti iRkiof 0P EASSE @B the rotation
chanber (52) serves as the g hi gh- st age si de

meQRIRLE B f)%ﬂlo%@lﬁ@@ﬂuﬁ@?hl) A58 WS bRt @zf tteremmndrotate and the
aspect of the present invention, the vol une of

volumes of the low-stage side compression chamber (51) and the h1gh—stage side

compression chamber (52) are reduced to compress a fluid. To be specific, a fluid is

compressed in the low-stage side compression chamber (51) and then further compressed

in the high-stage side compression chamber (52).

[0007] The invention éccording to a second aspect provides the rotary compressor of

the first aspect, wherein the outer compression chamber (51) serves as the low-stage side

compression chamber (51), and the inner compression chamber (52) serves as the
high-stage side compression chamber (52).
According to the second aspect of the present invention, the volume of the

high-stage side compression chamber (52) inevitably becomes smaller than that of the
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hi gh- st age si de conpressi on chanber (52) inevitably
becones snul |l er than that of the 3. |ow stage side
conpr essi on chanber (51). a result, the | ow stage
si de conpression chanber (5%) and the high-stage side
conpressi on chanber (52) have substantially the sane
maxi mum conpr essi on torque, resulting in reduced

lowsREALIRNonRARL hhgbbNANt | B9 22CGAT, dhé twi- Qtaée Ei*ale rc@mpressmn

aspect provides the rotary conpressor of the first
chASREAB1) Hid Ry hipRERLE %idégccﬁnﬁ‘%%xélg chabPer GSDY Hdv'é' Bstalifally the
rotation nechanism (20), wherein an
sarth@hB%IHReh @&ﬁpﬂ&ﬁéﬁ&cﬁxeﬂ%ﬁlﬁn& YedubMaOvifatieh the
internedi ate-pressure fluid “conpressed in the

[OdO‘SW St REE b ForCRIDUEZS ANt AEREE pibvikks kR rbialy QS8 or of the

fornmed 1nside the casing (10), and a gas i1'njection

ﬁrsl?' eﬁ edt! @HthENEAHBING 2 Cohsth OB 'c%nta%ﬁ%ttﬁéj rbtafish trﬁl%hamsm (20),

rmedi at e- pressur e space I's connected to

wthé?ﬂ ﬁﬂ i Ghedidl- Q0015 gﬁ&c?ﬂﬂ'ﬁ' ﬂﬂ) Ridh et H{eﬁgecﬁ%%&ssure fluid

of the present inventi

corh SLcBA kRt l%wpﬁ%%%weecoﬁﬂﬁ‘é’s%lcﬁ)%mbgpfsI?EQH@J)&Ce@lsgi%ﬁned inside
refrigerant is supplied'through the "intercooler and

the! cth%m%aﬁ[}) Niicy I8 1rﬂédi’i%n(}5|1?é (19 thBRieh_which a gas is injected into the

i nt di’at e- pressure flu [[0010] The 1 nvention

int@GRAMLH-PYsdle ﬁ)af:é’gfb;) s APREGEd B tﬁ? b&k‘&ﬁg ¢1hja rotary

conpres or I rst aspect conprising a

[008B] Vi ng 'F?&Bf’%ﬁ‘ﬁgs Mo( 300 da[sgé’dtn%ft g eﬁEéﬁt ofﬂveﬁr"_bn in the

nmechani sm (20),” wherein the rotation spee

mt&ﬁie\iia&g i) t@%agg}(gﬁo)foﬂ SxataIk a@:(g){s r&ﬁgérﬁﬂd iseﬁppﬁ&pg}ﬁ'&ugh the

Accordl aspect of” the present

intérBYSBL drdhe éﬂ‘%ﬁé@ﬂldﬂ'ﬁé 1§lc) e 1ﬁt@#eﬂ?}ﬁ&?re§hﬁ@ fluid.

conpressi on”chanb and the age sid

[0036{TPT e$fd Qﬁeﬁtﬁlﬁf%f)rdlr(%'s@ a %\ﬁtha st ]?rgv1ka¥s ﬂﬁ%faﬂf |«:bﬁl@ressor of

the rotation speed of the dr|V|n mechani sm ( 30)

thel B Zal;dpé@ﬂ GutR e nhRYIRC § ArfliRg ntlé?:hﬁugrhf ¢3h) %Ip ﬁﬁ@mg the rotation

provides the rotary conpressof of the Tiftst aspect

mebiniBe 2O Wikt AL AAAR Gl HHhe Qiﬁt\rﬁifnfn@&a}lﬁﬁl (3 a is variably
~rotation mechanism (20). The casing I's forrne

codtifiganal Iy with an internediate-pressure space (4b)
Into which the internedi ate-pressure fluid conpressed

[00'1 '1‘]t th eAl:é&f‘HIﬁg aghé rsletc Qéiﬁ@é@&ﬁth%%r@i&ﬁﬂ’@&fenﬁéil)thé Yolumes of the
i ntroduced and a hi gh-préssure space (4a) into which a

lovbdhs @lfd@sc%ﬂfp%es&bﬂIcﬂmﬁbé@(si?qn@wﬁlgﬁog@eeﬁ&é BSnpreBsibl @hamber
| owr st age side conpressi on” chanber th

(52) HeSdREIAT RO IB BB R rotation speed of the drxvmg mechanism (30).

[0012] The invention according to a fifth aspect provides the rotary compressor of the
first aspect further comprising é casing (10) containing the rotation mechanism (20). The
casing (10) is formed internally with an intermediate-pressure space (4b) into which the
intermediate-pressure fluid compressed in the low-stage side compression chamber (51) is
introduced and a high-pressure space {(4a) into which a high-pressure fluid obtained by
compressing, in the low-stage side compression chamber (51), the intermediate-pressure

fluid contained in the intermediate-pressure space (4b) and discharged from the high-stage

side compression chamber (52) is introduced.
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fluid contained in the internedi ate-pressure space
(4b) and di scharged fromthe high-stage side
conpressi on chamber (52) is pntroduced. --------------
----- 4 [0013] According to the fifth aspect of the
present invention, an internedi ate-pressure fluid
conpressed in the | ow stage side conpressi on chanber

[00(15]1) fk@d&dih@&@tﬂehﬁ’rh hdpedf dregd ?k@é_n@ LRSHHEE af RAeAnddi-pressure
and the internmedi ate-pressure tluid in the

ﬂuldﬂ%@h@?ééée@t €1 BhESRW. KagP AR Géﬁbre“séi&%ﬁchhﬁb@r 5B flows into the
hi gh- st age si de conpression chanber (52) 5 and’is

intéHeHRBL p oL eS5RE 1@hP 2add OfhePrRESHERak iéQure fluid in  the
Thereaf?er, a high-pressure fluid discharged fromthe

int%h%ﬁiaﬁ%—@%@su?& & B TRAW B @R O§]‘_ta de EdRMBsdidH Shamber (52)

-pressure space (4a). | The 1 nvention

anPGC AlrBeP goﬁqgregseﬁi iﬂcha%%r?-gfesﬁﬁé’\ﬁugfs TfeafOL af Wigh-pressure fluid
conpressor of the fift spect, wherein the
: iat e~ pness S e P f ;
dlsﬁ%b&ﬁdgﬁ?%@e&eﬁ rhgglg %ggee %13%) ,C&gh%)ésskﬁe Cglglg{? ﬁrg b?%g\)l\ﬂ&b@ into - the

high el dERS A% @h). return passage (80) through which the
lgﬁﬁgh-pregsuﬁg Lpace (4a) conmuni cates with the

013 Y B S0 03 4 ORIy o
I LedaSs | f Jd.don t [ p{.€
oo by, bk a4t gl by rosge o e

hight éésﬁétéPg%le) (4{122 Of%id' th9%§§ﬁ’%§ gfd[j LR ERs LR Pldturh §laddaBe (80) through

passage returns he Tnternedi ate-pressure
whrBhE iélf‘tgpessd;ngg (8% cb daQR BEE i nlcRiafe-pressure space

sevent haspect provides the rotary conpressor of “the
(4gjrst aspect further conprising a driving nechani sm

830) for driving the rotation nechanism (20). The
00951 Vi NGREART HESLADhsgeBCIHHE SreSont ieRfior, $ricafiof 81l ¥ isolated
[(ﬁBH) ang a 2% d?ﬁge s%%%t (33 ﬁIgzoupfed f%itheu?otor oTE

froén%%luidtiﬁ%é_jﬁiéﬂ re%g‘lﬁ%tsg{té%haj HEh Y AL5n AN 05 CMABRAE {B1aRAT Tubrication

that 1s eCcentri fromthe center Of rotation,

. o | .
i ) BEOSEL HpERGILST hSAURL Ek hd esc

_(4b§xial sides of the eccentric part (35) is supported

Via bearing parts (18, 19) in a casing (10).
[0016] The invention according to a seventh aspect provides the rotary compressor of

the first aspect further comprising a driving mechanism (30) for driving the rotation
mechanism (20). The driving mechanism (30) includes a stator (32), a rotor (31) and a
drive shaft (33) coupled to the rotor (31), the drive shaft (33) includes an eccentric part

(35) that is eccentric from the center of rotation, and the eccentric part (35) is coupled to

~ the rotor (20). A part of the drive shaft (33) located to both axial sides of the eccentric

part (35) is supported via bearing parts (18, 19) in a casing (10).

[0017] According to the seventh aspect of the present invention, since parts of the
drive shaft (33) located to both axial sides of the eccentric part (35) are supported via the
bearing parts (18, 19) in the casing (10), this can restrain the sliding portion from being

partially pressed against the upper housing (16) or the lower housing (17).
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[0017] According to the seventh aspect of the present
i nvention, since parts of the 25 drive shaft (33)

| ocated to both axial sides of the eccentric part (35)
are supported via the bearing parts (18, 19) in the
casing (10), this can restrain the sliding portion
frombeing partially pressed agai nst the upper

[00m8]Si NThé 1endbn bb@rdiAYes af BBt Epéd Drovides th iy (Iﬁi?pressor of

i nvention according to an ei ghth aspect provi des 't he

thé Bk aYpeeD P RSIEQhe Bfstont (29% hid 8 khARRRCE obiRkaNclth8s an annular
pi ston (22) has a shape of C obtained by cutti'ng an

ridN el e @B SstedddGrdMh %Qnﬁe%%rlﬁﬁérgln\gﬁl fiem gl Jﬂ/‘ﬁﬁ&eir chamber

peri pheral wall surface of the cylinder chanber

(50)0t0t 18 RkdrSferPBEiaP @ durMBd Ithe?ébrffﬁﬁgoats&%rtﬁﬂ;ugﬂm)?e cut part of the

passes through the cut part of the pl st on

bu
P 200 S, 09 OB0AT AR OROBL 860 L i) s

blz?dét @28kt afspbh8 B &kt (BR) %iSHféhp %ﬁaﬁt 2ePsudy e tﬂ(eZ% ade (23) is

recipr ocat abl e and the bl ade I'S SW ng

rediﬁﬂo@éthlyl@ aﬁ@tﬂehﬁacfé' @ﬁﬁg st@dhble kAR to’%ﬁ&ﬂlrsg)g t o the

el ght h aspect of the present invention e (23)
[oProgduc @ c@rdidets it Q ﬁh'a%cmﬂhegrés%QKvenﬁeﬁi abladev\ﬁ23) groduces a

forth-notion) in between sw ng bushes

rec ﬁol’:&in%trh&l@orf F’oa@kpbrﬁit hth(ddor) 98 Bk en"!‘vﬁﬁ Bg%ép'qgmd swings

bushes n view of the a ove e cy
relﬁt‘?%oﬂove?&si’&' 29% eI} REthI iRl @’&:{ ﬁsﬁe§ P.e/())p' Bl ﬁ@w((%zcilc above, the
t hi s way, e Totation nlsm perforns

H&E i I CT
PBATITIE 4 OTBAASEAER R AR S 15 B T 0 oo,

mdcharisrt N PeBRhs aPﬁﬁetEi’i‘ﬁ’inE@Emﬁ 38 (t%ﬂ epe]-ém‘}lha”ber S (51

52) are or med outside and ins piston (22),

EFFEsIeQhF TEIINVERTRQr e, the whol e devi ce can be
downsi zed. [0021] Since the | ow stage side conpression

[0620qnDeln bR oBAR: bhSve80rdna a8 HidEmbEGIRHESHE Mo compression

chanber (52) are adjacent to each other in the sane

hdﬁﬁ@e@@ 515 92Fare FIRRRERKSid %ﬂl@}% ) ta
° I de gonp?jégy on chanbeer %f)piﬁgnd lﬁgng%hﬁgggﬁﬁﬁg Sherefore,

theZ\Qh&@H@Jlé‘eS@n%d‘cﬁﬁﬁ% (52), resulting in the reduced
- nunber of conponents. [0022] According to the second

[o@3pect S@be the 14w %ﬁg@%l rés@f(‘m SRy (5B ARt ﬁigﬁ stage side
si de conpression chamber (51) and the high-stage si'd

coRPIvEYi 615 ShRibe? N8IYRRE adjedht &S &ch other in the same plane, some components

can be shared by the low-stage side compression chamber (51) and the high-stage side
compression chamber (52), resulting in the reduced number of components.

[0022] According to the second aspect of the present invention, since the low-stage
side compression chamber (51) and the high-stage side compression chamber (52) are
formed outside and inside the piston (22), respectively, the volume of the high-stage side
compression chamber (52) inevitably becomes smaller than that of the low-stage side
compression chamber (51).  As a result, the low-stage side compression chamber (51) and

the high-stage side compression chamber (52) have substantially the same maximum

“compression torque, resulting in reduced vibration and reduced noises.
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formed outside and inside the piston (22),
respectively, the volune of the high-stage side
conpr essi on chanber (52) ine%itably becones snal |l er
than that of the | ow stage si'de 25 conpressi on chanber
(51). As a result, the | ow stage side conpression
chanber (51) and the high-stage side conpression
[0GRATDENR Lording 1B MRe %Hﬁsésﬁg&'d:flthé’ éﬁ@n %ﬁ@gltlﬁﬁxﬁﬁﬂér@he gas énjecuon

conpr essi on torque resul ting A vibration -an

p1ﬂeege?$lqroﬁ§ﬁ S@sch G ¢ a[sqgaﬁjbct‘QGQHfod{hrégm%e?mE Etetgd?éésﬁﬁ% space (4b) is

ct of "the present ention, since

prdme%xc Qe Bibe g:laﬁ)oe LREGUEN Ab) chuf, t‘?@g%—és&lrb M8 Thf Be reduced,

Into e Inte | at e- pressure space

resalt Ilg%aﬁe%@é&%receﬁbf)a&@n be omitted. As a

res oss can be reduced, resulting

[0014 an ?ﬁlq}llé%ﬂl%g& RiQB+6d T GhRARYe. %géu‘?e s acJe 8)413 formed inside the
) fe Bl

Furt hernore, since t |nterned ate pr e spac

caﬁﬁ"%)(ldé)a tﬁ@ﬂ:ﬂ%@ul‘e pqil@dtl?esh C@a%i g%age%@?fcﬁ{cgc?sféﬁﬁng to the

tothe ca can ead

facﬁﬁ}gted %‘l‘ @(;rﬁlg} gal gn of corrpressors [ 0025]

ccor ourth aspect of the present

[OOZ@Xent !AQE‘orE@gQ&E ﬁletfgﬁrtﬁ & @f cﬁﬂh@% rebd}® 1n\ft1,f1‘316’11, Bfce the rotation of the

hani sm I's contr e anount
1
drl(/fﬁ Iﬁlgtgga?%%n E%OZ% r&gnlﬁ‘tg Qiu gﬂe dEl}tPl Lelnth<?fg %\fr%%%g{; ngg through the

lovggﬁg Vg&@{gﬁecfhaﬁl%@ Eﬁ?rﬁnﬁethg %g]hr %Léeeg e %ﬁb v\%ﬁfm chamber

r or any ot cost cC ere

(522% Yant %gfla‘trél%dt agfg%ﬁ ff cgﬁsgxgle@ gﬁévgf Wﬁp&%e% G8%e re?uced while

onpression. [0 Accor aspect

admﬁage E88H o dfmgﬁg&ffﬁgmwm b8 erR%eéstb% casing (10)

ectione I nterne ressure space (4b)

[0@%3j t hg gfﬁ Rb ?ﬁesﬂftﬁ ace %ﬁggresenﬂﬁggﬁ} e Ee{% jnside of the casing

erne [ e- pressure can

t i:
R R —
and &élﬁh RSB H&?ure §][5%LE a8kl fn%&céﬁg acefX48 file rotation mechanism

Furt her nor e, SInCG terne ate- pressure space

(2(§4b)l‘his c!upr 'ﬂﬂ@'&g e%: 1§§ sﬁgecrh%xg et bgrﬁ\cf%ﬁsl%g{llﬁng in the

ppliedto the casin reduce eadi
entiai€ed %ﬁcm ac | itated design of conpressors. [0028]
According to the sixth aspect of the present

[0027Y €Nt EQfherBbRC Sirl 8hPinterhfeliifdlpressure space (4b) is formed inside the

casing (10), the pressure applied to the casing (10) can be reduced, leading to the
facilitated design of compressors.

[0028] According to the sixth aspect of the present invention, since the oil return
passage (80) is provided, lubrication 01l can be certainly returned to the bottom of the
casing (10), resulting in the prevented lubrication malfunction. Furthermore, since oil is
isolated from a refrigerant in the high-pressure space (4a), this can restrain lubrication oil

from being discharged together with a refrigerant, i.e., suppress a leakage of lubrication oil.

10029] According to the seventh aspect of the present invention, since parts of the

drive shaft (33) located to both axial sides of the eccentric part (35) are supported via the
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passage (80) is provided, lubrication oil can be
certainly returned to the bottomof the casing (10),
resulting in the prevented |gbrication malfunction.
Furthernore, since oil is isolated froma refrigerant
in the high-pressure space (4a), this can restrain
| ubrication oil 25 from being discharged together with
bezRink §fakts 988,31 in theasink Q05,888 @n!Baka0teidlngbsd G848 M bein
eo?%ﬁf [goig?ﬁégcorg?ﬁgy?bythe sevent h aspecgﬂgg t he s
Al Lsetl RMERED BB upSdrHofsiRa 6 Rfthd PSver Aot AMGfrksulting in the
pa(3§f§%6?atgd to bg?éraxiglgéfaes of tﬁg eégg%ﬁh?c partg

imbra9ad @lishigdpported via the 7 bearing parts (18, 19)
Hn#n thelcésﬁﬁg (10), this can restrain the sliding

rooRef ti oﬂcd‘oﬁfcﬁﬁ% Q?{Hégzigkﬂ?tﬁﬁgéﬁ IDthPPRISR ﬁ’m@ﬁﬁ(ﬁrpﬁnc@?ﬁe swing bushes

upper housi (16) or ower housing (17)

(2 ‘iﬁa“f; L9418 cb ing HPhLB4S th'bﬁ%}il Aidnl Y pist@0B9) and the blade (23)
According to the €ighth aspect of the present _
| | 3 . »
e UGB PR UEE I SHAEHINED D o i, by i

surfA3€ c&'lt%%@}?é)e 2371?52?1 I(fﬁ uph sk b1aaEaal Risheh g?en.z@mt fhe lvifearinguaway

SW ng shes ( e‘configured to be substantially

I8 pi &né A RAGde W3 And; bt arddRe bAREng BEct@d Sorti
Of?jg’?)lé&ﬁ%?z can pr evee tstﬁelﬁgg rri ng-%vvay of té]e Bi st o%o 1ons
thef)e%t?.)_ and the bl ade (23) during operation and the

urning of contact portions thereof. 10 [0031] Since

[O(}%Il"f hSt iRk §Qfﬁﬁ(l§2|.\§§és @7 farl R)Ui(?éﬁqn 's%‘r{a;c;é IbRGE: WRE Fk%vﬁ\:gston (22)

e pIston and t he bl ade , this al

ave an
. i i o i - I y - .
e

e, B €500 Lol 5pplols St
oS4 9D 5o BLA. e gk ORISR hin i

ingdesntigddy and  supported at both its ends by the
Cm%%l#n er1 Elfﬁ it is less likely to apply an abnor nal

[oogoncentiatedle! Qask ()t ﬁef&hééec&r@iﬁho&w ivﬂ&f %@@ﬁ%%e(n) and

and cause stress concentration. | vi‘'ew of the a )

| dig; ' ' I joeliy it ly Thisb ]
npIRE AL HBELPOGN) O ke cBSR BIP LYt Sy armcagy T o

concentrated load to the blade (23) during operation and cause stress concentration. In

A8 5y OIS B Rl FRACOR S0t o i

view of the above, the sliding portion is leés likely to be damaged. This enhances the
reliability of a mechanism.

BRIEF DESCRIPTION OF DRAWINGS

[0033] [FIG. 1] FIG. 1 is a longitudinal cross-sectional view illustrating a compressor
according to a first embodiment of the present invention.

[FIG. 2] FIG. 2 is a transverse cross-sectional view illustrating a compression mechanism
of the first embodiment.

{FIG. 3] FIG. 3 is a transverse cross-sectional view illustrating an operation of the

compression mechanism of the first embodiment.
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BRI EF DESCRI PTION OF DRAWNGS [0033] [FIG 1] FIG 1
is a longitudinal cross-sectional viewillustrating a
conpressor according to a f%rst enbodi ment of the
present invention. [FIG 2] FIG 2 is a transverse
cross-sectional viewillustrating a conpression
mechani sm 25 of the first enbodinent. [FIG 3] FIG 3

[FIGS 4FIC. aﬁﬁ‘é%l&%lt%’x&?ﬁn%ﬁ&sttﬂaﬁﬂgh ré"fhg%é\‘ahﬂ él#b%ﬁtrli%.tvirlfgghéeompressor
operati on of conpr essi on nmechani sm of rst

Ofﬁg‘gggle%ggm&t [FIG 4 FIG 4 is a circuit diagram
illustrating a refrigerant circuit having the

[FIBOBPLESSHs a(?:grcﬁllﬁ Qlidol tlllt?s'ﬁgﬁg% NeAkant & e rethi ]ggllaﬁ—:t circuit of the

is acircult |agra Iustr ng a variant o
ﬁrsq@&’b_?(gﬁ{egpt circuit of the first enbodinment. 5 [FIG
is a longitudinal cross-sectional view

[FIGl k];lsdlrd ik Qg?%itgefﬁg{& f'sosrecﬁ&fép(/igmguét&tm a%%ﬁﬁ}?éisor according to

7 1s a longitudinal

%Q&g gg&:&d gpal view illustrating a conpressor
& Saccord ng t0  a third embodi nent. [FIG 8] FIG 8 is a

[FIboz;gY;ItGJ &iip Qllo ﬁl&?&%s' s%EtS(gna‘l’#/i%W 111{%&}%% %tc'o résor accordmg to

essor ac |ng to ourt

at}g%dél:’[lﬂﬁ'dlrgeﬂts a Iong| tudi nal cross-sectional vi ew
l'ustrating a conpressor according to a fifth

[FI@r iargnt a Ethf B8 REH T/ xﬁustiaglgg 4eot gressor according to

ressor C gas 1 njection pipe asi n

Cﬁlgﬁqg%gﬁ, { t.mechanl sm (rotation nechanism 21
2 cyl i nder l—g‘%}piston

[FIG. 9] FIG. 9 is a longitudinal cross-sectional view illustrating a compressor according to
a fifth embodiment.
Description of Numerals
[0034] 1  compressor
le  gasinjection pipe
10 casing
20  compression mechanism (rotation mechanism)
21 | cylinder
22 piston
23 blade
24 outer cylinder
25  inner cylinder
27  swing bushes
30  motor (driving mechanism)
33 drive shaft
4a  high-pressure space

4b  intermediate-pressure space
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20 23 bl ade 24 outer cylinder 25 inner cylinder 27
swi ng bushes 30 notor (driving nmechanism 25 33 drive
shaft 4a hi gh-pressure spaceg4b internedi ate-pressure
space 9. 50 cylinder chanber 51 |ow stage side
conpressi on chanber 52 hi gh-stage side conpression
chanmber 70 controller 5 80 oil return passage 81
oilfgupg%ﬁn@§Q§gggmBEST MODE FOR CARRYI NG QUT THE

| NVENTI [ 0035] Enbodi ments of the present invention

wi | Is1be [dasgsdebnd Baiptisiahicgimpiih reference to the
drawi ngs. 10 10036] (Enbodinent 1 of Invention) In

thi soemngh sBpd sid@éoﬂlﬂiﬂeéé%r{é}{a%ein FIGS. 1 through 4,
a rotary conpressor (1) of the present invention is

appliged t@uau&efrigerant circuit (100) of a vapor
conpression type refrigerating cycle. The rotary

CONMRHESSAT refubd phfagonfigured to include a | ow stage
si de conpressPon cthanber (51) and a hi gh-stage side

con@qesgﬁpgqﬁﬁﬁ%Q&@B(SZ) and conpress 15 a

refrigerant wo stages. [0037] As illustrated in

BEET®I0HE FOR GM&WG%T@H@VEN y uses, for

exanpl e, carbon dioxide ( ) or the like as a

[008S] 1 OBLALIAGMS 08 tROHriBH SflehBoliaNif 9? tdé@:jlr_ﬁ)teeé‘%reinafter with

conpressi on and one- st age expansi on cycCl e.

refér@ﬁdeitg@ﬁ@&liawﬁ{grs.wi t (100) is configured
[0036] {(Embodiment ! of Invention)

In this embodiment, as illustrated in FIGS. 1 through 4, a rotary compressor (1) of

the present invention is applied to a refrigerant circuit (100) of a vapor compression type
refrigerating cycle. The rotary compressor (1) is configured to include a low-stage side
compression chamber (51) and a high-stage side compression chamber (52) and compress
a refrigerant in two stages.
[0037] As illustrated in FIG. 4, the refrigerant circuit (100) uses, for example, carbon
dioxide (CQO;) or the like as a refrigerant and is configured to have a two-stage
compression and one-stage expansion cycle. The refrigerant circuit (100) is configured
such that a compressor (1), a condenser (101), a receiver (102), an intercooler (103), a
main expansion valve (104), and an evaporator (105) are connected through a refrigerant
pipe in this order. The intercooler (103) includes a cooling heat exchanger (106), and the
low-stage side compression chamber (51) and the high-stage side compression chamber
(52) are connected through the intercooler (103) to each other. Furthermore, the
intercooler (103) is connected with a branch pipe (107) to which part of a liquid refrigerant
from the receiver (102) is led, and the branch pipe (107) is provided with a branch
expansion valve (108).

[0038] In the refrigerant circuit (100), a high-pressure refrigerant discharged from the
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- such that a conpressor (1), a condenser (101), a
receiver (102), an intercooler (103), a 20 main
expansi on valve (104), and ap evaporator (105) are
connected through a refrigerant pipe in this order.
The intercooler (103) includes a cooling heat
exchanger (106), and the |ow stage side conpression

higﬁf% efidd %aal 26804 RRab&N(S2Y aFans o8 fe@gmr@sg @Bndensed by the
er are connected t hr ough he i nt ercool er

corﬂi@e@s%} (i[ﬁ)eﬁrﬁf‘th% RRY cordehidieic iR cBant d%s ihfdl Gk GOQRY (102) The
03) i s ‘connected with a branch pi pe (107) to which

th%lé Efr%fegaﬁt bl ﬁh@a%géit%%fe t%?g%ﬂ%se%?ggﬁ h%%cgﬁ%%gé\;cleéxcganger (106)

and"isteti})@ndéﬁ%‘% m%ﬁ%ﬁ%ﬁs‘?&l YAl fLo ﬁll %Q@l thd OF38ded Ryfid ?efn%erant is

refr gerant circult pressure refrlgeran

eva bﬁg@ﬂ?g etrﬁp%mtolhﬁﬁg-)oandhﬂcgps ﬁﬁ@ﬂi@ 16W-9Be€ SaP E&%ﬁfe@ﬁon chamber

2) "of the conpressor (1) iIs condensed by t

(51$I o@%”t?b‘?ﬁprés]sﬁxlélg egel Nfdab Pk s aH%t%HﬂQﬂﬁ&% ‘If‘)?esﬁtﬁfe héSRE AR compressed

Ws 1 nto t ver qui d refrigerant

~in t!h@l isB %gﬁ \é)@prfgsr%gg)chﬁﬁﬁére 15 hBQ{H%ottﬁEeln@éfé’odlé}qm?)atand part

exc ang i s expahded 1 n the main expansi‘on

of Heh¥Gid e an@ﬁ‘dn} {3€ rEERAR ﬁﬁ 1§ %aﬁiderdqwthéﬁlraﬁﬂ{ e}ip%ngion valve
Bor at e By

eva orate he evapor at dflows into

(10894t 395 $io ﬁﬁHp{h%Sﬁt&%oaG@rﬁg (ﬁll)thfaf lﬁta%ooler (103), the
an inter

conpressor (1). anwh medi at e- pressure

intdrflel E:e@%&hrec &%ﬁe)g%n {21 el G- SHAQEmPIASion chamber (51) is

conpression c ows Into the I ntercool er

codlel3hd tﬁ@?'lquﬂfg fefngéraﬁthﬁ()\kfgl%uﬂhgoﬂ ffiht Q86RAY hidtORchtfer (106) is

recei ver IS expan ea’int branch expansi on

coo‘(@ﬂ Vefhe(iﬁgﬁﬁecﬁ&g }&%efﬁﬂi’&ﬁnmzeol&?ﬁ'l {h@tﬁfe%gle? (103) is returned

I's 1 ntercooler (103

to J[hréglg Co%}'%étsﬁiep&ﬁﬁﬁr%’s z{nlﬂ%‘? @Qf ahd angfb@%drdoifﬁogtaalﬂgh pressure

ressi on cha cool e

rcfljxéé}éﬂtd Re raf&@rﬁ&ﬁfonfed gﬂeﬁﬁoﬁ@ LRUER4bRy caRlddnguth8Rteby cooling

changer (106) is he i nternedi at e-pressuré

moﬁ%& 1ges Jéﬁ{pl@ggltl?ededa ol (16¥)er cool er (103) is

returne stage S|de conpr essi on chanber

~ [00 ﬁ]g) afylh fo‘?zﬂ?l ongf‘egsdr'tﬁplsacdﬂﬁ%ﬁreﬁrts%ﬂfaﬁl a E@rfnbfegﬁoﬁ‘iﬁechamsm

af or enen d operations are repeatedly carried

(20944d a hﬁ%‘&f{?of) if a%slﬁ% 8193%& el on f REmEX@SRIcure Py the
evapor at or 39] The rotary conpressor (1) is

[oo%@f i gmeegasfn%sgﬁmsac&nﬁos%@ TP 12E, 1n9ﬂcﬂ%ﬂ@ﬂ(ﬁm arl 8Bper end plate

and a not or in a casing (10) and thus take onh a
(12D B%E®d the ShPThHE the barrel (11), and a lower end plate (13) fixed to the lower

end of the barrel (11). The barrel (11) is provided with a suction pipe (14), an inflow pipe

(1a) and an outflow pipe (1b) all penetrating the barrel (11). The suction pipe (14) is

connected to the evaporator (105), and the inflow pipe (1a) and the outflow pipe (1b) are
connected to the intercooler (103).  Furthermore, the upper end plate (12) is provided with
a discharge pipe (15) penetrating the end plate (12). The discharge pipe (15) is connected
to the condenser (101). |

[0041}] The motor (30) includes a stator (31) and a rotor (32) and forms a driving

mechanism. The stator (31) is placed below the compression mechanism (20) and fixed
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[ 0040] The casing (10) is conposed of a cylindrica
barrel (11), an upper end plate (12) fixed to the
upper end of the barrel (11),; and a lower end plate
(13) fixed to the lower 20 end of the barrel (11).
The barrel (11) is provided with a suction pipe (14),
an inflow pipe (la) and an outflow pipe (Ib) all

to BRMRkRRLI1NSf tiecRaie @b). ( 1A drivd REafb 1) ij© E’o@l&ﬁto(tﬁé)rotbr? (32) and

connected to the evaporator (105), and th | ow pi pe

cor(fﬂg%)reﬂ@%t%ﬁ%%é!ﬁér‘vﬁmﬂbﬁ’@tof@2} are connected to the
i ntercool er Furthernore, the upper end plate

[0da3?) i Th@rcﬁl\(f'edﬁﬂft"\’(j?,b‘ is %rgblﬁ&haﬂhg? aR! ABs h%]@ é)assage (not shown)

penetrating the end plate The di sc
c
b gt o iy, contpago iy 349 P

lov ol Q5 e AIrdE | SHRAY3 gm))ym CHRNLE r%p@éh ﬁaﬁ%{?&t g}gceﬁ Wédl from the

pl aced bel ow the c ression

oﬂ%ﬂtppfl%' ‘fJu e(SQf"r rﬁlbr{c%%@r% gfltaﬁaﬁnﬁ%kl 'h? 3&%9%1:}%@‘ ﬁii)%c}ﬁeof the casing

IS coupl e e rotor

(lﬂﬁqgfsgﬁﬂﬂfeﬁ thtoggﬁ ALY tgg!igé'ag\é" thh §lg§n0§ gﬂ&?%ng?:fzthe compression

he drive shaft rovi

- y BRSH ggmm extending axially
me\j!\lﬁhe%nhﬁfﬁtb }é dri vgg%ﬁa ]E Eé An 0| | -supply punp (34)

[004%;1' SRRSHer®bart BE méah%ﬁg&t) S%d%it%%nsc%bééﬁmc art (35).

The ol | -supply passage s upwar

ThObdceRttR P (PP ikl to hRy d Ig.g%te B.rr%&éé t oﬂlﬁeddéiv% shaft (33)

t he bottom portion of the c suppl

10051@& QUeRE A bAbly B %E%tﬁ@%ﬁl?gg?t %@mséc'c%tflg ﬂ:H?ﬁttl'lé’ Berfifr of the

he conpression nechanis he ol | -supply punp

dn&é&,)aﬁék%%%pre@et%ﬁﬁgd%ﬁmof the drive shaft (33) is

forme an eccentric part (35). 10 The eccentric

fooRar t (3pe icdm %Rﬁrs%g ﬁﬁ?ﬁbﬁ}/s‘?n G(be‘gfgglii egl ?tg@fl/&{ th Qnsm and is

parts of the drive s 33) e an

codsRECtES BEIMeEh %ngg{ﬁe ﬁél@in?@fk()'ssdeé: CSM st FW B@th ﬁxed in the

center of the ive sh ) by a predete
casFHERHOL. - [0044] The conpression mechani sm (20) forrrs a
rotat’on nechanlsn1and is constructed between an

[00145)Per NRUSIReds @&fém%n{ 1n(!19&’e§'ang%{nll@ A9 Hvide*&fannular

the 15 casing (10). The conpression

cyifgﬁﬁlh&ﬁhﬁia (S9) adk ﬁﬁﬂdl'ﬂe;ﬁst@n ((2'1)' Ased ZlheBYinBY @Amber (50) and
sectioning the cylinder chamber (50) into the low-stage side compression chamber (51) and
the high-stage side compression chamber (52), and a blade (23) sectioning each of the
low-stage side compression chamber (51) and the high-stage side compression chamber
(52) into a high-pressure side and a low-pressure side as illustrated in FIG. 2. The piston
(22) is configured to rotate eccentrically relative to the cylinder (21) within the cylinder
chamber (50). In other words, the piston (22) and the cylinder (21) rotate eccentrically
relative to each other. In the first embodiment, the cylinder (21) having the cylinder
chamber (50) forms movable one of cooperating members, and the piston (22) disposed in

the cylinder chamber (50) forms fixed one of the cooperating members.

[0046] The cylinder (21) includes an outer cylinder (24) and an inner cylinder (25).
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cyl i nder chanber (50), an annul ar piston (22) disposed
in the cylinder chanber (50) and sectioning the
cylinder chanber (50) into tde | ow stage side

conpr essi on chanber (51) anJ t he hi gh-stage side
conpressi on chamber (52), and a bl ade (23) sectioning
each of the 20 | ow stage side conpression chanber (51)

Th@Gﬁ‘celt é}filnﬁé&bﬁ hiRD@e Shile c?l‘?ﬁﬁéf 'a%‘c&?ﬁﬁbﬁ kheid B%kr EsQhrough

hi gh- pressure side and a | ow pressure side as

an hxlld piater@bP@ dabh blter s& as thE?e Rkatand. (BRinh& @ﬂﬂ&érngﬁg slidably

to rotate eccentrically relative to the cyli'nder

fitt¥d fohthd eéc@ﬁtrﬂé aftr@?f of thE1 W§ha§t§9§ hR oftleh %rd@oﬁgsdnvE @Eaft (33)

pi ston (22) d the cylinder rotate eccehtrical

ﬁgp@ ¢ r st enbodi ment, the
Vergﬁ%lﬁﬂggsﬁs%}gﬁ) haw?]lgﬁ{eﬁgﬁdg%geﬁs r 25 chanber (50)

00 o B R @%’3;250@%9"%‘1%5‘% NHEAhE Bl hiline (16). The
PRl Bt X0 SO loh R naRaRE LB 0 F%e‘;’?%ie 28 barlfs, 19)
ser‘zlﬁg &5 bEfldg r}ggrﬁbérg Pr sué?ortﬂ; Qhé’&ﬁfﬁre Jﬁﬁ@ 8l& SP@%?\%}?nqn view of

he 1 nner cy I nder coup at t

the%g§e thE Qug res?& ﬁ?%‘f th@te@n cl%%eﬁtq?%c& Qtt -%f(&sstﬁﬁmre in

be i ntegr at The” i nner S

whfchttﬁéﬁlJe% ta.ﬁ%ﬂ%%a[lﬁr?aa%ﬁ {hrélf’gﬁl) %dtni}%é gﬁéﬂfﬁeﬁ ;afnld )Parts of

I n other "words he drive s vertl

the Ql?ﬁ% SRafl ?'3? ttdas Houl bﬁﬁesrldé’égﬁfgﬁceécc@]%gkt%gc %ggérrz]suggﬁted via

pi st on I's formed continu
%FhT usi ng (16) and the | ower
theﬁgﬁgil g%@ Iarglec?%lﬁj ?th?h bearing parts (18, 19)
rvi [
O S R RS 18 ) g i

the gﬁyﬁﬁ{ @35d hd bl (339 &%baq\/\% EE@I cLﬂ) eh theiahaif'he pl%’[%SI (22) has

hrough-axi s structure in rrve s

a sﬁéﬁé b ealyi¥nRPEP BSihb G Rléﬂﬁ‘ulg;‘ﬁ?éyl”fﬂ%qﬁ Q ggecronﬁggl)eﬁ to extend

and parts of 10 the drive (33)
froxﬁxa!naibnér é;@ﬁghéfﬁl he sﬁ:‘f&c%rﬂffthg cg@&er G bér(go)sfépz?lo&§t@1dpenpheral

VI a aring parts e casin

 wall ng’fa%]: tHRE SRR B3 B @erf@icthﬁﬁ' ﬁ%é glgzg)aft'?ﬁlth’éj toﬁ%fbgm a radial

bushes (27) t hrough” whi ch plsto (22)
dird2ligdlef ﬁ'%gk)ghﬁﬁgr %Rl Y509 %Hlffé@dtte tﬁ@@ﬁ‘texgEﬂﬁ{der Blﬂ and the inner

pi ston ( has a shapé of obt al ned by cutting an

ooz, ey Epe bart 2ok gy coplpRined R o
pist6¥ (22)4RA tHeMMREE3S 20 Lob e Pfd QAL 6fhePEIthP B Rkt of the piston (22).

[0049] The inner peripheral surface of the outer cylinder (24) and the outer peripheral
surface of the inner cylinder (25) represent concentrically disposed cylindrical surfaces,
and a single cylinder chamber (50) is formed therebetween. The piston (22) is formed
such that its outer peripheral surface has a smaller diameter than the inner peripheral
surface of the outer cylinder (24) and its inner peripheral surface has a larger diameter than
the outer peripheral surface of the inner cylinder (25). Thus, a low-stage side

compression chamber (51) serving as an operating chamber is formed between the outer

peripheral surface of the piston (22) and the inner peripheral surface of the outer cylinder
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wal | surface thereof while being inserted through the
cut part of the piston (22) in a radial direction of
the cylinder chanber (50) aq% fixed to the outer
cylinder (24) and the inner ““cylinder (25). The sw ng
bushes (27) serve as coupling nmenbers through which
the piston (22) and the blade (23) are coupled to

80 S A B S L i e
forméll 113 HREen (B8 ind ehBﬁerQlu&ﬁfac@%T'tHQgfs?dn g@?‘l é@? Oted E@npheral

I nner cylinder ( represent concentrica | spose
and a single cylinder chanber
mﬂ%%%?P?Elﬁﬂﬁﬁzg&%ﬁggébetmeen The piston (22) is forned
[00%9}?“ Uafen! i3 ?ﬁéle F)Er:] ckd? r&%&ﬁhe S&frtfhggﬁstp o?ﬁ@shelnﬁﬁlly makes

dianmeter than er peripheral

corftath %!;Hlfﬁﬂe A& d?e!r%gl%ra? b dc% %5 gﬂ@ Slitep %5/1119&:? %lﬁ'nfe Hofnt (strictly

as a larger ter t t he outer p er al

speékié\% aﬁ“l@rqu gg(gofl fH% A&k #rﬁ?r@% él}t@o sx éant %ak Ors e ant from

Ion C anbe servi as an oper at

o e bR At BEELAIR ot ot i

theﬁwt%raéé' aﬁ{era{l AL & &Y ﬁxﬂ&eﬁ%ﬁ%gr ((gf'% E %Hg foint having a phase

e SI e conpression ¢ ng as
t
dlffggs‘rﬁ:é%‘ f T‘ﬂ% &%Sé%g‘éoerﬁ g}e ﬂo étgg?@?gl ntﬂ% ggt)ef E& dihgﬁﬂa Eurface of the piston

(22p Rk BRIt Wil A Reeribhtal HPREC 6¥ink %gfe;ac %gr (2L1 050]

the outer peri pHe ce o) on’(

03" 0 BV, AP 19 £RRAEETs MLADSA: 1K s v e

. dis&?l‘%}t sideSbf fhgtllfta)ﬁﬁ (?@l gmafnﬂlcu&ﬁ1 Q]dg bhush fﬁbg%’ca b chﬂgﬁ side of

crons I cant eak o ger ant

~ the fb[a‘a@“éﬁ) Qmschérgg sidl 'Bﬁé'h @g}( bl dlicid Jl@ecﬁxsﬁf(%l@rb@e formed in

subst nti al es cont act

the QHhE ShAR"tb %ﬁ{ ﬁéve%éﬁ%ﬁﬁ? 9&10§ Bal BIES s{c)( &iémg{ difgodd 8 oppose

one point haV|ng ase erence egrees

theifrrﬂcm thgadRo1 it eé’% \éyg%:h tAk%BQ PEtvieh! %eﬁe%osé&”sﬁﬂﬁ@es of the

the piston contact wth

dls%%feéepsh@g lﬁlsgjt'ﬁfa&‘ﬁ?%% nldiG l%hﬁ%b)g%gw%fadé g%)ove g 51]

SW ng represe I scharg ush

[ooﬁzﬁjg) IaRalige &9) %I'e}ﬁ%eatggi‘(‘tgﬁgﬁlg glgag% (gﬁljhel%@ﬂgt §fBles of the

a sucti on-si sucti on

smﬁ% gﬁ £ (2 he. Bt g%gus%uﬂ(%g% gbgt%ﬁﬂl? Tl%'(jkﬁ?dr]eb&ﬂ% eaglé g}n%shaped

ctlon SI orne
outirgl%ﬁ‘?%%@l g.ﬁf gfgtgg g g:ﬁ{gibé{s @Zmu%isﬁﬁéfluﬂfall? P Siface contact with

the piston (22). The swing bushes (27) are configured such that the blade (23) moves
forward and backward within the blade groove (28) along the surfaces of the blade (23)
with the blade (23) caught in the blade groove (28). At the same time, the swing bushes
(27) are configured to swing relative to the piston (22) together with the blade (23). In
other words, the swing bushes (27) are configured such that the blade (23) and the piston
(22) are swingable relative to each other with the central point between the swing bushes
(27) as the swing center and the blade (23) is reciprocatable relative to the piston (22)

along the surfaces of the blade (23).
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15 their flat surfaces to each other. A space between
t he opposed surfaces of the discharge-side bush (2a)
and suction-side bush (2b) fpornms a bl ade groove (28).
[0052] The blade (23) is inserted into the bl ade
groove (28). The flat surfaces of the sw ng bushes
(27) are substantially in surface contact with the

[O(ﬁlfﬂ*de bR hagldt m??@s t tI%UHEEha?%{ $1a%]l%){/l§l+ Igf‘@r §ikction-side

the sw ng ushe are substa ace

buﬁpgﬁ)?ﬁlte iWfidRn gt bP cH'o%llie? n?]o(tl% a'?e baféﬁ% é%g"' %V ipackas rﬂ(IV\% rZ(%jupled to

confi gur ed suc hat 't

t he bl ade groove (28) along the
ek %%gs%%ge#ggﬁ@de (23) with the blade (23) caught

' [0%5'3%:] hemthaf})@ 2Bb PP Lﬁ'g) the ’S’Etahgl? of ﬁ{.éedr‘i\{ n?raftt B8 §1\ﬂ¢]\>gzg the outer

are COI’]I ure to SVVIn ve to

cylﬁﬂc@g gﬂl) Qﬁglhe 1819&t %éi“éﬁ%)ztf} I@@n it C on Z3htrall Shint eli\tﬁ{%itthe swing

€ SW ng gure SUC

buglﬁs th I)aag ¢hd S %Qﬁjte{]@ﬁzlp 'tl?ehlgl?%%égéﬁfoxr f‘f %t nt R V(\:g\gﬁrd within

vetoeahot ervvl

the ?@ eﬁfc%gg ?ﬁ@he%hls( 5%31)1 {n{] 3113\%0@ %t'fhtc?trpﬁﬂl@ bEtW\%en the piston

reC|proc

(22&%&% te? ARGer' gﬁ 5 ré)\%gﬁﬁleo{ou&ﬁrﬁlg? &‘éjreFﬁ ﬁ Qsﬁ5§ic~ 3(C),

scharg

eﬁ% g‘?ﬁ S%ﬂﬁl?%a%hg&b Qfﬁls leﬁlﬁfg} (%@fﬁ%”@gggﬂge&ﬁn%r (25) move
am\%{{fﬁ{ f‘cﬁwfeg g‘?&zb&t&eﬁot‘?@ta s to be integrated. [0054]

fructure he rotatlon of the drive

[O(Z:%Bﬁft ﬁ%@er%b{eovﬁ%;x)aﬁm%”o?rthe ﬁof'}é Eds%e Q?é%fegﬁgnt&gmber (51)

er cylirnder”( SW n e cen
PHENE R LI S

Voﬁlﬁl% cﬁ‘ltﬂéjﬁl r %1&%%}11 r%r {o‘?l cfh @gg%fheachl: ?Yﬁont &9) is reduced

contact pai betmee e pi s II r
in GRS d%gﬁf%‘@%}‘é%” PRSIy 26 300y in this
oBSES ARt AL PP e i
(lﬁl) of %a%e lt£cg%§?go&éj 'El'fehg:[ @Pﬁ&er:?ha?n%gﬁ :fg%r& gtljz?gl hi %h pressure space

OW-'St age si conpr ston C

(4a§;( 5 an i%)acé Slé)'é%r?g: EQL?W‘ tth\glgllﬁ&n%er O‘aglﬁg l ﬁﬁah?iéfgoréned as an
1nt?§rgﬁ:rﬂlea§ ulé%%f“?é kSR (BT EOnd 36d ofié WschiGe Rlisd 15)(#20pen to the

high-pressure space (4a), and one end of the outflow pipe (1b) is open to the
intermediate-pressure space (4b).

[0057] An intermediate-pressure chamber (4¢) and a high-pressure chamber (4d) are
defined by the upper housing (16) and the upper cover plate (40), and an
intermediate-pressure passage (4e) is formed in the upper housing (16). A pocket (4f) is
defined by the upper housing (16) and the lower housing (17) so as to be located on the

outer periphery of the outer cylinder (24).

[0058] While the inflow pipe (1a) is connected to one end of the intermediate-pressure

passage (de), the pocket (4f) is connected with the suction pipe (14) to have a
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in the order of FIGS. 3(A), 3(B), 3(C, and 3(D). 15
[0056] An upper cover plate (40) is placed on the
upper housing (16). In the cgsing (10), a space

| ocat ed above the upper cover plate (40) is fornmed as
a hi gh-pressure space (4a), and a space |ocated bel ow
the |l ower housing (17) is forned as an

sudtioh PidEeste atrodphee Sk, & BRaFRsdufItmoFRrend of the
di scharge pipe (15) is open to the high-pressure

[00sPRCEe ([H&)out@NeyiRier ¢0) Rf fdrhed oWk 0¥ g@@n&&@orﬂ §2) radially
open to the 20 internedi ate-pressure space (4

perlc@@fid thARduted ColARE (24) - B BES 2l e TR0 or( 20 % 5‘?!; fBrmed so as to
hi gh- pressure” chamber (4d) are defined by the upper

be Mevaging thd Gigherthet drethe RSk e@yerml Iﬁltse shé{dh, dpcﬁfl@mrbf the outer

i nt er medi at e- pressure passage forme

cylHﬂ@ﬁ(ME AUS e ﬁ@ﬁ-)stag@\sﬂ@ eh@ Fre‘sﬁf)ﬁ clﬁa?nbeg ?518 & gorﬁihuhf&ﬁte w1th the
upper housing (16) and the [ower housing (17) so as

&ae atgfls oW ehe RW-QHL
pe cy? |t4r?<:jer (324)0 O(‘)3 58] é\}\%# Lx’eldf)%gm?%?g 1%1\1/\/@]?1)%%@ @l’%ﬁ{comumcate

with ¥RNReti&slpie p4)e end of the internediate-pressure
passage (4e) the pocket (41) is connected with the

[00BOFti ON Ri R@ccﬁﬂi@su@ﬁbrﬁ% 43P isSY&Gkcan-aPr 81S LJ)"tl?er end of the
atmosphere, i.e., a |owpressure atnosphere. [0059]

mtéfﬂﬁdi@iét Essﬁi/é bRt @) TR desigichbd Poft (U5Y ?st fo%'ﬂ@& s0Rs to be

port radially penetrating the outer cylinder

lochtéd ko tﬁ@rx@ﬁﬁld@ of iRebhlE %ii&)%t d);%ﬁ tBqhé h(éhzgtaées 5139 rCBHl%I‘GSSIOI‘I

so as to | ocated to the right side of

chakribd) SZ_F%dfdlfo%Is tﬁé‘ ‘Pﬁghosriaé%oé'xae CodpreSior B@an%grqmﬁto communicate

yllnder (24) allows the | ow stage side conpression

w1tﬁ|ﬂ%mﬁﬁed(w§é~brés§’ur6@ﬁﬁ&@#l§)ate with the pocket (4f).

This allows"the | ow stage side conpressi on chanber

[006D1L) tnleq%eyﬁwsﬁtgegﬁwstftanhaﬁwﬁﬂ G ORI hRRe (b (44) and a second

[0060] A second suction port 3) I's forned "at

diséabRrpoei@sp! BHE thd MEQH: Lis]ad, r4g§ bRy B&m&eth@ ﬁﬁier housing
The second suction port 3) is fornmed so as to

(16).0Cwh A8 ohQetd\6r the 8R dRtEReOport 1) B SG6sddd8 khaih h%@ure side of

to the high-stage side conpressi on chanmber (52

the 3-8 51A€ cHinPRsSbAORrThed €5 DOMRLBRS bﬁ@ﬂﬁ%@“@&hnﬁﬁ@atés Quith the
communi cate Wwth the i mediate-pressure space

intermediate-pressure chamber (4¢). While one end of the second dlscharge port (44) is

exposed to the high-pressure side of the high-stage side compression chamber (52), the

other end thereof communicates with the high-pressure chamber (4d). Discharge valves

(46) serving as reed valves for opening and closing the discharge ports (44, 45) are placed

~ at the outer ends of the first discharge port (44) and the second discharge port (45).

[0062] The immediate-pressure chamber (4¢) and the immediate-pressure space (4b)
communicate with each other through a communication passage (4g) formed in the upper
housing (16) and the lower housing (17). Although not shown, the high-pressure
chamber (4d) communicates with the high-pressure space (4a) through a high-pressure
passage formed in the upper cover plate (40).

[0063] A seal ring (6a) is disposed in the lower housing (17). The seal ring (6a) is
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[ 0061] The upper housing (16) is formed with a first
di scharge port (44) and a second discharge port (45).
Both the discharge ports (44, 45) axially penetrate
t he upper housing 15 (16). ile one end of the first
di scharge port (44) is exposed to the high-pressure
side of the |ow stage side conpression chanber (51),

inséfRl Rkd8hR aBRGlat PR6EEOL BRMIWRE ‘h@ﬁsﬁﬁ’g ﬂ\/’@ hinliBRessed against the lower

i nternedi at e- pressure chanber (4c). | e one end of

- surfRE cresensddhisehasper RS Eyliid) 3B, EuResRdrd Qnbhfediate-pressure

hi gh- pressure side of the high-stage side conpression

1ubﬁl9@ermledﬂ qugﬁ:@dtfcg@ont@ttﬁkeé'urfaeg ofhﬁn&%r mm{gr@m%ﬁﬁ%«n&@ contact

the hi gh-pressure chanbe . Di'schargeval'ves
Wltﬁ‘h@e) Cﬁﬁfd\éf 9) a8d fa@ﬁz@(\{ﬁgﬂ@'&e s@a[l rﬁfge(@h)ng Wi el BLOGructure, the

i scharge ports are placed at the outer

seaﬁﬁ?lé B8h) thesd Eopd 1%%8@51%1&9&60)@6@@@&%& €a:88C18RLion of the

|scharge port (45 [ 0062] I'medi"at e-pressure

cylﬁ'lla ), Gft&)axBilda fé?%rdo ééﬂlﬁ(rng LS SYRE cFIRRRE (2APANd the upper

ni'cate wth each other 't a co ni cat’i on

-hmﬁﬁﬁﬁQGﬁm%4&&thﬁﬂﬁd in the upper housing (16) and the

[ ower housing (17). Although not shown, the
[oohn]gh PTRS&ibtG @f) & reﬁ4§b)ch0tﬁmwméﬁcﬁ§se;}@§& Rs tB&rolled by a

high- pressure space (4a) through a high-pr ure

te (40). [0063] A
con@ASAA9) bARE ohilrd) LRalD R ABEVELE ® fousi ng (17).

[0065E seg&mhi%qhggg%nls 16 inserted into an annul ar
groove of the lower housing (17) and pressed agai nst

t hﬁek@‘ﬁﬁ 'bf)erﬁfﬂ&tf e Qém%%%o?@ﬂ Wil [ HeQlebgdedof the

cyl i nder Furt her I’nt er nedi at e- pressure

{OOBE‘Pr | CPid QRrt@b lof 'asrrfoEHrr@g}' QRGWO MO rdthGors BE fa%?oro(fnj B transmit

| ower housin comhg into contact W th

thr(%%gjh' EQEfve(ﬁﬂﬁ“t t6 3l Sheky ctﬂﬁieiim)l@n@%ﬁhnﬁérngyx{nﬁeﬁ 25) of a

h the above structure, e 5 sedl ring (6a

conﬁ:ﬁ@ﬁkdrﬁiﬁﬁﬁlaﬁ%ﬁh@m S nTI(eﬁoa. bfa@é (ﬁﬂ%ﬁ'&iﬂc@ga %1}9&&%@ motion (back-
I"ocation of the <cylinder axl al gaps anong

and! RPN ﬁlzgétwe&b%w%’é bﬁéil%ﬁ (ﬁ%lﬁnc?@gnﬂg@ere}é&ll@@ rto a }31ston (22)

housi ng (16) are nmade shaller. ['0064] The notor

' togétﬁerc\Qﬁﬁ U RHs BGRs Pt IntﬁeVK/ %Y ﬁ{e' #HBve Qﬁcegutbrscylmder (24) and the

controlled by "a controller havi ng a contro

inn&r! dyFHlidr (28108 affindl mée}ﬁﬁt@ﬁ 2 QV}LIQQ@@A 1n§i=@1ﬂiiv€90 the piston (22).
Opération Next, an operatlon of the conpressor (1)

In Wid kwae tﬁ@%ﬁﬁlbﬁ%ﬁen mechanism (20) performs a predetermined compression

operation.

[0067] To be specific, when the drive shaft (33) rotates clockwise from the state in

which the piston (22} is located at top dead center as illustrated in FIG. 3(C), a suction step

is started in a low-stage side compfession chamber (51). The state illustrated in FIG.

3(C) changes to the states shown in FIGS. 3(D), 3(A) and 3(B). Thus, the volume of the
low-stage side compression chamber {51) is increased, and a low-pressure refrigerant is
sucked through a suction pipe (14), a pocket (4f) and a first suction port (42) into the

low-stage side compression chamber (51).

[0068] . In the state in which the piston (22) is located at top dead center as illustrated in
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[ 0066] The startup of a nmotor (30) allows the rotation
of arotor (32) to transmt through a drive shaft
(33) to an outer cylinder (34) and an inner cylinder
(25) of a conpression nechanism (20). Then, a bl ade
(23) produces a reciprocating nmotion (back 15 and
forth-notion) in between swi ng bushes (27) and sw ngs

FId. %Eﬁ iavs?n 10 lcﬂv Riagd Gide C8@brestiof %Mh%ervf‘ﬂ)rls trhencVuddde the piston

In view of the above, the ‘outer cylinder

(22§.24h tﬁﬁdstﬁtgethe' BW@& ﬁ élldQQ:%fn (ﬂ@%@i))n r@MRbYe(AY %Q%ubﬁﬁntlally the

i ston gi ng relative to the pi st on

makiff %rr(l) volluﬁlet h'A% Xllock@?se GOIRLE DB LR RCHERNI(33) élﬁﬂ\)zs this state to

per rms a predeterm ned conpression operation

Seq{lé}ﬁ)gﬁ% é%ecoscﬂce @a{e’s GrudREA Gy bus), %bﬁi}&n& 3@), the volume of

ot at ockvvlse romthe state in the pi ston

the &f\g)stagg Sdg (éeltnggasﬂbn tRM e le)% Mted tgv dolrdﬁt'@sts Lakgetdht. When

uctron step I's started in"a | ow stage

the 516\9% aggrg'?cg ca?ﬁﬁﬁ g,rf]d?lzés‘ﬁ%%be% Eé']))sltlag{b:%éﬁﬁgﬁmhéd ﬁ?t&rn?etd?aqe pressure

own 1 n

andi 2 ﬁff@i)en@engl @(e@ure BoRen QIE%IO\GQEH%% 11)% chiression chamber (51)

om#stage si de tonpression ¢ ncr eased,

andtRdirferhRWaR. Er}%sjl;eecﬂaﬁfbref Eﬁ: ?ﬂ%t)l%l%s% RPVAHE lé?s%cfalfgdod&rbf Qischarge

suction pipe poc and a first suction

val@e% 1§46§ 4’% %%a?ﬂ:#’ ﬁIé 15%‘9&%31@&%%{1% ?ﬁﬂ@éﬁﬁ@ P rihé: rléwbs%[ge side

state In pi ston ( 'S

cong%%ﬁ fond cl?atmﬁe?p(sggaﬁecﬁ%ﬁl 136 predsdRt ?&'fxggrahp 151lescﬂr d to the

W stage si conpressi 6n chanb

intd 6&19{32595391% d;?haﬂl%e? {ﬁ)ég%non 2 fidwLdut clfr%?é ﬁh&nﬁﬁ?&@preﬁg‘ﬁe space

e side conpre mma

(4beB§E@HBhﬁUﬂ¥%gﬁ§rl”HX'”U”1V°|U”E As the clockw se

otat1on of ve shaft (33) allows this state to

[oogﬂq ue rtgxk % chheg Iﬂgﬁtg%vﬁeﬂ thd ﬁn u o g(??d ﬂo\f%iésrcﬁ&&%&enfrgﬁl% state in

(D), he vo | ow st age

whl%h e ger i Ig%‘clw&afeﬁ %Ep&%rﬁ Addd Lehtdr %9 HeRHafeq i€ PTBI KRS, Asuction

| ow st age si de conpressi on

ste;%%%@ﬁg éI( g h }{%easlc&r c%gr?r@gsmnrb%gm'b&t bire dl"}ﬁzt s@at@ NEREHeE in FIG.

ence | pressure be ween

3(A)% Qgc?tln%'s%escs‘ﬁMQﬁ %‘% @n%g? aha %&D anﬂ'luts hﬁe volume of the

nt eredi at e- pressure reaches a set

hlle @!a £ dslcges 20GpRALEG Q:ﬁgmgér %é CRaBfRasedala§Sar mrrﬂl&llaﬁe-pressure

an“internedi ate essure refrlgerant In
18 ol lterhriate-pR8sure passage (de
refr&g%terrre te pPe@‘éure re ?ﬁ?s I scharged topt ge (4e)

and a second suction port (43) into the hlgh-stage side compression chamber (52).

[0070] In the state in which the piston (22) is located at bottom dead center as
illustrated in FIG. 3(A), a single high-stage side compression chamber (52) is formed
inside the piston (22). In this state, the high—stage. side compression chamber (52) has
substantially the maximum volume. As the clockwise rotation of the drive shaft (33)
allows this state to sequentially change to the states illustrated in FIGS. 3(B), 3(C) and
3(D), the volume of the high-stage side compression chamber (52) is reduced to compress
a refrigerant. 'When the high-stage side compression chamber (52) has a predetermined

high pressure and thus a difference in pressure between the high-stage side compression
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i nt er redi at e- pressure chanber (4c), and then flows out
of the internedi ate-pressure space (4b) into an
i nflow pipe (1b). [0069] On {ghe other hand, when the
drive shaft (33) rotates clockwi se fromthe state in
which the piston (22) is |ocated at bottom dead center
as illustrated in FIG 3(A), a suction 15 step is
chﬁﬁlﬁf (&8 ida @ehlighpatage cﬁhrﬁ@er%@?}’?@a@ﬁés"i‘ séhafhe rdlgcﬁgr)ge valves

The state illus ated in FIG changes to the

(46§t@5 SSpeRtP hﬁ‘ Hi ﬁlﬁﬁresﬁfr@)mﬁ%&@nt aRdh3 (Rhh-st %b’ Ssndet REmpression

vol unme of t hi gh- st age si conpression c

chanft} (329, the ﬁfgﬁ%ﬁ@ﬁureqeﬁlgﬁfhnk M ELAEIERIEmP %?g?ﬁﬂre%ure chamber 4d),

refrlgerant I's sucked through an i'nflow pipe (
and fAE RBALAL Biohl ﬁ&%ﬁe@eﬁ%%%g RofdBht ofBd h%?r@%ﬁﬂt space (4a) into
suctlon port Into tthe high-stage side ‘conpression
gﬂ}) 20[0070] In the state in which the
plston FZ I's |located at botton1dead center as

[OOW h usﬁﬁ"ﬂl@%fr gglrgiﬁto‘gmﬂf" %élgpﬂél dit getfﬁ%ﬁ'axﬁ' H&har Iged from

ressi on e pIStO

the(}géq L-pres elsﬁu'é Qfd% c%h@i‘é:ssmhrb%aﬁb&hqﬁ § 3PSt r@%ﬁpgﬂsﬁ'cgﬂdensed by

has”™ substanti al e nmaxi

the cBﬁd&g%C(th)seﬁxdrtﬁE@thQ ifth tr@@eu@ﬁ‘ éi’@zgs h?fu‘i rdsdifdnt 1@LIdPBigerant

his st eto sequentla Yy ch ang e states

in t'h |1‘H§ctl§é?t(f h) eﬂ&ﬁ@; @ﬁouglé g)coolg{egcﬂea?ggch%ﬁ%é( (0 a&rljg p?nds through

[ ume of t I gh- stage si conpressron c

the'rﬁalﬁ %Qfgﬁgﬂ)ﬂtﬁlﬁo Egsaﬁd tfe L& H&Fﬁ«?ﬁ% ge%&é@ﬂm{ [i&vaporated by the

hi gh e side ression c has

evagfn%gﬁt a&&l ﬂdwsgmt@rtﬁém%t g@%&éﬂeﬁn eggl&i RhA6S (sfi) of the

ress etween the high-stage sid npressi on

corrBEBE( lﬂSZMeQIWGiﬁuleheaxp 119& dERSHEe s&@%‘?% a(nf‘dc)om ressed in the

reaches a set di scharge - ves are pene

10V@§‘£ﬁ%€n51@é %ﬁfe?ﬁ&y ERarh G é;ﬂeﬁtﬂﬁt n't(p ﬁﬁ RGeltbids PRI B of the

conpr essi on anber pressure

11qJ1@fréﬂ~1§§rELﬁnﬁroﬂ15théjfe%ERé{ a%99) E;ﬁaah&eﬂﬁ’d@ﬂ %ﬁﬁ&#&%aﬁﬁ&mﬁ@e (108)

and the di scharged hi'gh-pressure refriderant

clf ' ﬂl&‘ﬁ Bidlvs Ofinfon Epbi %ef&%@i%?uFﬁB?paC% (43 iRERooRr 2(103), the
di scharge pi pe (1b) 0071 he refrigerant circuit

. mteﬁﬁa@@ihte pr8guid Q’i’né’ér&lﬁsﬂéﬁ %@fIBvas%[g%n&dQ'c%ﬁ)??és%H Jhﬁl‘i’it%r (51) is

he hi gh- pressure side conpression chanb

coo@éﬂ”@ﬁ@ﬁﬁq qlu(d]-J)eﬁ'@er&Q HRASE %r@u\’gh th@ %0(91 8 BXchbd &L ) 106) is also

and then flows into a receiver e resul tant

coollédqu"I‘ﬂe rlﬁt:frﬂ&ﬁi& }essﬁr@ rb &aﬁ@&ﬁﬂé@ﬁ {}gqu%er&f?)?e?Q%?:) is returned
hrough a cool 1 ng heat exghanger d% and expands
to {hgrlﬁglgg‘tage side compression chamber (52) and compressed into a high-pressure
refrigerant. The aforementioned operations are repeatedly carried out, thereby cooling
room air; for example, by the evaporator (105).
[0072] -Effects of Embodiment-
As described above, according to this embodiment, the low-stage side compression
chamber (51) and the high-stage side compression chamber (52) are formed outside and
inside the piston (22), respectively. Therefore, the whole compressor can be downsized.

[0073] Since the low-stage side compression chamber (51) and the high-stage side

compression chamber (52) are located adjacent to each other in the same plane, some
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10 the mai n expansion valve (104), and the expanded
liquid refrigerant is evaporated by the evaporator
(105) and flows into the | owgstage side conpression
chanber (51) of the conpressor (1). Meanwhile, an

i nternedi ate-pressure refrigerant conpressed in the

| ow- st age si de conpression chanber (51) flows into an

con&ﬂb&l@ﬁt@%heﬁe GAL3 b ﬁg{% RAV-Ltagd sfd'%ecorﬂlﬁr%[cﬁll Emrﬁuegqsnﬁtand the

fromthe receiver expands through a branch

higR¥R80 §ide @oMﬁie‘éﬁoﬂ él%ﬁbe; 583N tiRRi theYRiubeH Rk B of components.

I nt €ér cool er . Inthis intercooler (103), the

[00*7JI!|t er nﬁﬁkkﬁhﬁo&f %ﬁﬁ:@fﬁe rl%Wéthj‘”ef gt Jo'i‘[ﬁ:m:stsfb% J:ISh\‘YIb‘é'r' 6(913) and the

de conpression chanb cool ed, and th

exc %é Qilcfeeé‘o%rl @srsﬁﬁtchgfngw (33) ta{%r fb‘r‘&@d 'i)ﬁ&d’é%'d' iRddd ﬁfét piston (22),

anger I's al so "cool ed

: e f e t
resﬂe@ﬁ%lggo |eal, Sy 103§’[5 He! higﬁus'rfdrgg §1é€ wcof PéSQanMlaHB@r (52) 1nev1tably

I nter iIsr e high-stage sid

bECﬁl%@‘ﬁ EﬁﬁﬁérQHarPﬁﬁprlef e(ié%)st%'%%é‘eog[}?ﬁﬁ@s%ﬁﬁ dlq@thela(Sl) As a result,

pressure 20 refriger The "af or enent i oned

the W gb Ofde Qﬁaﬁreﬁﬁ&? alRcleY ($8%04 tk 198 -staf b GHE Q&nﬁx@%érﬂ&amber

or exanpl e, by the evaporator (105).

(52 Eﬂia%ﬁ %hﬁst%[;magpbntgg' SR nARIndRS O ac)hgﬁgss%ﬁoﬁé?queaqgs‘%l‘{tﬁignﬁl reduced

is e the 1 ow st si de coipression

Vibﬁﬂgﬂ’ggaﬁ%lg 3 ! he hi gh-stage si de conpression
chanber

are fornmed outside and 25 inside the

{OO?%]}Q}L ?rSiﬁgez‘)h’e %@Bﬁ?‘f M@hifotorT % eérﬁrolkheoyv\ﬁﬁe|c%ntroller (70), the

essor can ownsi zed. 073] Si nce

am%lﬁl\fv'o? quﬁlgt?faﬂﬁﬂf;?@fﬁ%rtﬁx%ﬁgﬁ’ heCl BW% ﬁ@éor@ﬁ}gssﬁdﬁ%hamber (51) and

stag€ si de npressi on cha are | ocated
the qﬂ%}‘g é sid@ eI Lhanthel NE2) @'ﬂp el c%ﬁﬁollédo m?lo%@ for consumed

nts can be shared by the | ow stage sid

powe B! btﬁ@r E(Eﬁigg.grbe(é& ceBNGhild8qvAnt@R-is tAGE cﬁ‘ lﬁgh performance

conpr sion c , resulting i'n the reduced

t“@ng%ggyngfmgggponents [0074] Furt hernore, since the
| OWF st ade

si de conpression chanber (51) and the

bigh- ate
{00‘7‘@? - ShiAgeus! ghgfégafré%ﬁéc%fma)“m&tneﬁ@ RS %pw%@ plate (40),

e the piston (22), 5 respectlve Y,

dlst%@g) V&F thé'k ;Qetr hofi§nd gﬂi‘? o?taﬁ}QSthéf 6n { &3:BeOVofd@MORE a result,

I nevi ably becones shaller than that of the

thellgéﬂé' %}‘ %gfefﬁééﬂﬁltc&l@foe%ﬁ" QRtoFHATRE Iﬁe'égﬁmcﬂslo%GE %‘éﬂ'ﬁe reduced,
| ow st age si de conpression chanber (51) and

f‘*@%@%ﬁ%??%@bgﬁ@?ﬁé S e mum compr eggiZZJnh?\(;?que,

007 #s Yl tHGinkife LEHHAC&Sing (10) is sectioned into the intermediate-pressure space
(4b) and the high-pressure space (4a), and the intermediate-pressure space (4b) can be
formed adjacent to.the compression mechaniém (20). This can reduce the degree of
superheat caused by suction, resulting in the enhanced efficiency.

[0078} Since the intermediate-pressure space (4b) is formed inside the casing (10), the
pressure applied to the casing (10) can be reduced, leading to the facilitated design of
COMpressors.

[0079} Since the swing bushes (27) serve as coupling members through which the

piston (22) and the blade (23) are coupled to each other and are configured to be
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vi bration and reduced noi ses. 10 [0075] Since the
rotation of the notor (30) is controlled by the
controller (70), the anountyqof a refrigerant flow ng
through the | owstage side conpression chanmber (51)
and the high-stage side conpression chanber (52) can
be controlled. Cost for consunmed power or any other

sut@,eﬁhalgam RefabLEIRRY With 1he pRdyR 29 aRd ki mdfee(zsgftms can avoid the

hi gh- per f ormance two-stage conpression

weath fCBVANEF the PstoR QF.?Udn% t%@%‘kﬁie( 43) dﬂu%gd%%érﬁﬁﬂl Mmd ih'@ebummg of

upper cover plate di stor i'on of the upper

colMR$bM@né HeJeopr any ot her conponent can be avoided. As
aresult, the leak of a refrigerant due to the

~ [o0dbpt 0rf§1h6€‘thé‘@@1rf§ﬁﬁ1@ﬁé§' (89 ark ?%%dQQ@m@&erc%Hﬂd@ie\gl’th the piston (22)

resulting in the enhanced efficiency 007

and iﬁ%'lﬁ&legﬁﬂ Bfs SASWHPorkibA3 of ﬁless%ﬁg Biﬁk%gs t‘ﬂ:) %ékli‘rfg contact with the

| nt er medi at e- pressure space and

pistoh 92 PLEE 8BRS 1d Ade ar?‘%efl&ﬁ seahng function. This can certainly
I nternmedi at e- pressure space can be forned

pre@git%cl@ﬁ 01t Qréfﬁgerﬁxﬂmlﬁsiﬁé Rhy- E@ﬁg@ &ak %Hﬂnﬁ%@glon Thir8beéz@81) and the
reduce the degfee of superheaf caused by suction,

high&igkt LiBg dompriRicnkanaed %ézz)l QLAY -tol %7%}ev§ht@aerédheuon in

I nt er medi at e-pressure space Is formed i nside the

corfftedsith defiOkncyt he  pressure appl | ed to the casing (10)
can be reducéd, leading to the facilitated design of

[008P] COMBLRS SR Soladeo@iﬁ] 1ssfd}ﬁl%dt$b%tlﬁﬁ\61ﬁgr hiehas G%Yﬂder (21) and

serve as coupling nenbers through which the piston

supbérdd andorhl® BARISy (E3LyIBlRr Q%Pllteg fe& gRAb t@tﬂi)%[y 8AGbnormal

are configured to 'be 20" substantially in surface

core &t 1044 tt@ theBlald BHNkHRE)o g%ﬂft‘loh hgd b:laﬁé%estl(eg§ L@ncteﬁtr%on In

can avoi d the wearing-away the piston (2 and

vie®! Gt@e @BFe, Iy bl%n%@@ftﬁ%‘ RNe@nskelNe, B eamagedof This enhances the
contact portions thereof. [0080] 'Since the sw ng

relibbiBfest {RdohaRic. Pr ovi ded |n surface contact with the
pi ston (22) 5 and the blade (23), this allows

ti |
008 e B, A 7 M0 Bk, s

as £X5@hg ?Bﬁmﬁ%lrﬂﬂ&ged‘ g hiep ana_ B Bin€ Wkt ©BHleahNIng contact with each

prevent a a refrigerant fromthe | ow stage
oth&r, B85 SRAMRRARS R rARRTREST tﬁé;&ta@r&@nfp%sor (1) even with the application
of a high-pressure refrigerant, such as CO; .
[0083] Furthermore, since parts of the drive shaft (33) located to both axial sides of the
eccentric part (35) are supported via the bearing parts (18, 19) in the casing (10), this can
restrain the sliding portion from being partially pressed against the upper housing (16) or
the lower housing (17), resulting in the improved reliability.
[0084] -Variant-

The refrigerant circuit (100) of the first embodiment may be configured to have a

two-stage compression and two-stage expansion cycle as illustrated in FIG. 5.

[0085] The refrigerant circuit (100) is configured such that a compressor (1), a

_condenser (101), a receiver (102), a first expansion valve (109), an intercooler {(103), a
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hi gh- st age si de conpression chanber (52), leading to
the prevented reduction in conpression efficiency. 10
[0081] Since the blade (23) 4is formed continuously
with the cylinder (21) and supported at both its ends
by the cylinder (21), it is less likely to apply an
abnormal concentrated |oad to the blade (23) during

secOREERIahQsn d4de @ﬁt@; el QS SpGORE mts? alel d?)ﬁnedtéli thYdu%W aQbfrigerant
t he above, the sliding porglon I's less likely to

pipdaifeged. oriti S ehanERS e (1035 1s2BbhebdOtvi the low-stage side
mechani sm 15 [0082] Since the rotary conpressor (1)

corfitESiRhafiBues?) SAORE Al M RREFIERACHENEE (5BE 2

i ding portion conposed of "a rotor and a vane t hat
OO@@E: nl 1A thé R%ri S@MiaGHcuii(i 60) 2 G1EL-REREIe refilllcPar® ﬁl}char_gl_ed from the

ce the rellab|I|ty of the rotary conpressor

higB\%BRe Widehcdsre R bﬁﬁﬁbé?n(ﬂgfof hdicBRPREERSUY Qs condensed by the
refrigerant, such as CO2 FurPhernDre since

corRBhides (191) Eﬁlﬁthgﬁ N¢&s$hthe fe%gﬁrelj (‘i?%‘)geq“hte QePhhY iﬁ{ﬁ'l@iefrlgerant in

sides of "'the 20 eccentric part are suppor via

th1st f&@elbﬁa{lbmls%@(?&ﬁeﬁ]iﬁto AP ntdriheliiR- 'uﬁgre(fﬁgérantttm&fgh the first

can restrai he sliding portion Trom being partiall

expRh &85 84129 glmt ahd) Sht PRESmB@RRL ﬂ?gssﬁl%qefﬂgeerlalltl Eaés@mﬁrough the

housing (17), “resulting 1 n the I mpr oved

mtelg&%%] (1093 A bar A& B'tl%%e%&ﬁd &t aﬁé’ibﬁ Qiugf tm@ expanded
ave

I rst ‘embodi nent may con |gure

'refﬁ%’&axﬁt@g@va efyiRL e@rﬁ%)d'%fg]? (irtr)]%gﬁnc?)fw&sﬁrﬁ@ thy c?ll)%-sft"c?ge side

[ustrated 1n FIG 5. refrigerant circuit

corﬁcﬂrggion' &aﬁﬁ@f Sﬂlﬂ rgdns %Gllﬂ fe@@r (g)zcmﬁl%f at ddternediate-pressure

ndenser a rece| a first expansion

| reﬁ-‘i’%‘r %)sse@fh e RM-Q@% eld@ 1&%& eséloﬁlchaﬁ%mﬂ) ﬂows into the
pansi o d ar

valve (110 an orator (105)

mte?&fb‘ﬂﬁc{l@g) taﬁa Qy %oﬁedr glrdig %ga@fe 1e éé@aﬂtne ﬁﬁhéedoﬁﬁl@ﬁgh the first

he i ntercooler (103) is co necte Wth t | ow st age

expahd6n vEQERi@HSI m aa@ﬁmqenqdlé Jr)efr?g@fﬂant he 23b W Rlda@ethe iRrcooler

conpr essi on chamber (52). In the refrigerant

(10§j r CFHetmt@lJnQ&Xate r&b&@ rﬁﬁ%@éﬂf &)o[e‘afﬂ'y' tH€ Ezﬁ%o&ibﬁﬁh@%ﬂqgtumed to
fromthe -stage side conpression chanb

the ‘(:’lglgﬁjgﬁg@ os'i'ﬂ%r %5 ?fesgléﬁ dRmben¢ens e Q)érrfp?&‘secp Qﬁ‘t@eﬁ.‘ Stﬁéh—pressure

and then Tlows into the receiver (102).
refri ettt alfe hiotth&hifoBEd 0g85hAGEs AR repeatedly carried out, thereby cooling

-room air, for example, by the evaporator (105).

[0087] {Embodiment 2 of Invention)

In this embodiment, as illustrated in FIG. 6, a gas injection pipe (1¢) is provided
instead of the inflow pipe (12) and outflow pipe (Ib) of the first embodiment.
[0088] More particularly, the gas injection pipe (lc)' is conne;:ted to the barrel (11) of
the casing (10) and communicates with the intermediate-pressure space (4b). The gas
injection pipe (le) is connected to, for example, the intercooler (103) of the first
embodiment in FIG. 5, and an intermediate-pressure refrigerant is led from the intercooler
(103) to the intermediate-pressure space (4b) of the casing (10).

[0089] Meanwhile, in this embodiment, the inflow pipe {1a) and outflow pipe (1b) of
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this receiver (102) is expanded into an

i nternmedi ate-pressure refrigerant through the first
expansi-on val ve (109), and e i nternedi at e- pressure
refrigerant passes through the intercooler (103) and
expands through the second expansi on valve (110). The
expanded 10 refrlgerant is evaporated by the

the BYGRAURHRerk lzﬁ;ﬁ eldoéﬁﬁi drﬁh&r&@ﬁaﬂe%éﬁ@ﬁﬁss%ggﬁe) is formed

conpression c of the conpressor

to dYRARWALdsE e%uhﬁér?rbe%eme lassﬁf»ﬁeﬁs%g (18§ ﬁﬁcgﬂiE%Wer 1 housing (17)

conpresse int I'ow st age “si de conpre53|on chanb

Oné Sthd f 1:9vani ntu?cemﬁéa?ate fysﬁﬁé:o?a tﬁ% 356%1%11&@&' e@xth the

therein by the refrigerant ex and ough the first

: In addltlon liquid refrigerant
lntgﬁgéﬁlgéoﬁg%s})ﬁﬁée%ﬁ?éné? )e i ntercooler 15 (203) The °

[009?:# :: gg%kaﬁxﬁ%%g%@@%séhﬁf nkg e?aﬁﬁ r@s@ecpymt BR low-stage side

returne hlgh stage side
S
RSN 6 RSSO B i 4 i

intePREG e ﬁ@%}pﬁ{ ﬁ)ééiﬁg?%@gﬁé cﬂﬁgvrs tﬁl%u Whe 15@?%@&%@%9&'5&11@%2155&;;6

roomair evapaor at or 05). [ 0087]

(4ef %st : gfgﬂ ta?gnosﬁ:c} e &‘ﬁ@f’}gsfb@) chafhbef ﬁj's% AR Mcss@@ A gas

a gas Inje tlon pi pe (lc)

refii egéeﬂ_t?ﬂ%g% tﬂggﬁ{eﬁ&g e?:(g%ﬁz n%@%h%%vﬁl?blﬁ’g[%o%g gg I\x}g&ﬁoﬂ Bfﬂel @Y to the
ime?%%{ﬁh&%g%spe' re{' %fﬁ??’x ﬁlQJqu e&g%egghﬁeg b,%%%gré gg)acé #Hanaessied
[00? glgl)’ru %Qﬁé\? St Wi dhol B &idcateRs g&dipfécﬁoﬁ @ﬁf‘;s(ll'& P@H@ed an external

gas |nJect|on con

pipé,ﬁ%lgfgé@% ﬁlﬂo&&ﬁ&% f‘gtﬁ e{)m{t’gcgs) A‘g feglﬁt fthJ gxtessgée loss can be

Iment 1 n an |nterrre | at e-pressure

redﬁ&fdr L&ﬁ%ﬁgtm'aﬁ Acﬁgvécf H tel?ﬁméﬂktgfé')%%ot Ghe &He@%iru&tﬁré Refects: and

te-pressure Space he “casing (10).

ben[(ﬂﬁgsa% mg[ﬁou;(mihb?e oftﬂeﬁ %ﬁs‘lﬁé‘@ﬂl@hﬁent the infl OW pi pe

a) an oW pi pe the first enbodi nent

[OO?%]e) ?@Hﬁ{? %ﬁg ofmnﬁ&' nt er medi at e- pressure passage

to exten across the boundary between

thay P'Iﬂﬁ.éécﬁﬁd £dhBdd dﬁ’l&?t th gylkr@é? Endbies | (309 oﬂh@cylmder (21) 15

One"en nt er medi at e- pressure passagé

opeﬁwgg'fggcg&]%%‘chtaﬂl%er Sﬂz%’f e 1aldes r(’f STULR e?ﬂ%ﬂ?ment is open

I nter I at e-pr essur refrigerant

doWRIRERSfeHiukRatb 6 FRY 5! 880 IGrords, in this embodiment, the cylinder
(21) is oriented upside down from the orientation of the cylinder (21} of the second
embodiment.

[0093] To be specific, a piston (22) is formed continuously with a lower housing (17).
Meanwhile, a lower cover plate (41) is attached to the lower housing (17); and an
intermediate-pressure  chamber (4¢), a high-pressure chamber (4d) and an
intermediate-pressure passage (4e) are formed in the lower housing (17).

[0094] First and second discharge ports (44) and (45) are formed in the lower housing
(17). The first discharge port (44) allows a low-stage side compression chamber (51) to

communicate with the intermediate-pressure chamber (4c), and the second discharge port
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conpressi on chanmber (51) flows fromthe
~internedi ate-pressure chanber (4c) into the

i nt er medi at e- pressure space é b) and then flows

through the internedi ate-pressure passage (4e) into

t he hi gh-stage side conpression chanber (52) so as to

be conpressed. A gas refrigerant fromthe intercooler

1 j r I 1 14QN. N Cd€) wi

(1Mt 3oBHBMIE] T U LIR St B2) (3 oPhRENCA®) with the

hig{l/x'ﬂr@gs[{%ddh%ﬁl%e {;ﬁzs UTie Iﬁ&?l?l dlﬁﬁlé re%ﬂf% GaRbE4c) Qggl%].lmlcﬁ?tes with

I"ew o Sl nce S I nj ection pipe C

an %@%@{e?ﬁbéiﬁ&smﬂg %ﬁég %ﬁ{j llréi ) Qﬁtgrrﬁé%ﬁﬁle ??es@nﬂ@ pbﬁfcl% Me) allows the

can resu e pressure

int%]rﬂfeﬁia?fpregﬁlre sg @ﬂ) td ?ﬁx‘ﬁlrﬁd td Q/1tﬂnth@qp%}?¥t§$tef 51de compress10n

i Cl enc r structur
ﬁﬂﬂ nefits are simlar to those of the first
ch &gﬁe 15 [0092] (Enbodi nent 3 of Invention)

[O(Jygj)hougﬁ th ?%{%Tpﬁl%lsgﬁg@tg%&ﬁﬁercﬂg Q%uﬁﬁﬁfgp%ough a

hlg?l%/#é'ésg %{sgé’aégbghé Q}ﬁﬁm) a o %géu'r@ g}% (ﬁ&i . Zfihggﬁhétuﬁes of the gas
o 05 AP Al T 8 2y = i
to ﬁﬁggeb&ythé E‘e%g\d gxﬁ%dlﬁfemt he second 20 enbodi ment. [0093]

specl ston (22) is fornmed continuously

ik{h a ng (17 Meanwhi l e, a | owe
[od@p;‘ &éﬁ'ﬁllg%ﬁ' g( ). i r cover

ached to the | ower housing (17), and

H{ Hﬁse&{{ﬁgdﬁteﬁ n%ﬁﬁﬁ#gltgsi & %E@eé %80 retfin passage (80) is added to

pressure c

ift.e pressure passage (4e) are fornmed in the
thefﬂgterrg%og{b@%rﬁg (17). 25 [0094] First and second

o5 85 e ISy 58, T Pt

~ of h%v:\fascih?gfﬁt)s' @)%e %ﬁ@‘ﬁf &1%%1101%1&1.&5 ?gl%ﬁée @ilg 5}:%nt 0#%11 the top surface

conmmun e wth e I nternedrate-pressure c

of g{égf?pgf@odfe} gfaéezﬁﬁ ndom&cmélg 'Eﬁe &gezr e(nﬂfaf B bAVBtuph passage

age npr essi on C

(805 HEBNERNPa Yol (3] B¢ lt AP surechanber (4d). The

e- pre sure cha 4c) comrunicates with

[00@@ gptn"ef%ﬁ? gé%lr% %g %p(g ng g@ﬁ‘ﬁ?ﬁﬁ?? lJlJi’ﬁatlon oil isolated from
a ﬂgﬁ'fg%ha{ﬂg ﬁf_l qhe ) eéhgﬁxg E{%r 89(451)4 by e bStQ&HPHP Het skt R0). More

essl
particularly, lubrication oil isolated from a refrigerant in the high-pressure space (4a) and

allowed to collect on the upper cover plate (40) passes through the oil return passage (80)

- and returns to the bottom of the casing (10).

[0099] In view of the above, since oil is isolated from a refrigerant in the high-pressure

- space (4a), this can restrain lubrication oil from being discharged together with the

refrigerant, i.e., suppress a leakage of lubrication oil.
{0100] Since the oil return passage (80) is provided, lubrication oil can be certainly
returned to the bottom of the casing (10), resulting in the prevented lubrication malfunction.

The other structure, effects and benefits are similar to those of the first embodiment.
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5 chanber (52). [0095] On the other hand, the

hi gh- pressure chanber (4d) communi cates through a

hi gh- pressure passage (4h) w,th a high-pressure space
(4a). The structures of the gas injection pipe (lc)
and the other conponents and the other effects and
benefits are simlar to those of the second

[01@21300"(@;‘E{Hodnﬁé?n[s%@%lenﬁé{bbod' ment 4) In this

odinment, as illustratéd in FIG 8, an oil return

Pag$BeeH §0he To%r@idé;ﬂ%dtnﬁenttlﬁﬁncfahﬁl% bil Giﬂéé@%@&? ﬂ{rouého@ig Al return

Mre particularly, the oil return passage (8 iI's

pasg}%%%ﬁ)eg) le%ﬁﬂoﬂl thaELSle éﬂ-)i)xt 1soxfet pasi &gsﬁﬁb@ passage (81)

the o return sage ( I's open through

axﬁlﬁg ek dlﬁg ﬁgﬁ)ﬁlﬁhttﬁé 191‘.‘3 bh&f m@‘ﬁrw{éoﬁﬁﬁ P'?y?tlﬁ‘ O mbSMment as

er h e ot er e t he oi eturn

ﬂh@ﬁﬁ%ﬁgﬁggég] TIS open bel ow a stator (32) of the notor

he oil return passage (80) is configured

t 1 . .
[Olb?] re Mﬁﬂe g‘%qa&l@{dé% u'rﬂ%rbslgéa glys %fgt@gﬁ)rx?mn gﬁﬁ%?gﬁ%@ﬁ'le drive
oSS TRy ot oy (LR AN B b cpom

i SO ated

casfq‘éa(zlﬂ?flﬁa%ﬁdiﬁg ﬁ%ﬁ%@% %ﬁh&)ﬁ&églog Qnércgfgnﬁiﬁ Rgé Ry &%’h an 011 -supply
urﬁﬁﬂ’;tl‘} et T'ﬁe?éxl [’1 Ebovegé g 15°1fntrBF1§:|eﬁ§1§tb itk Qﬁpfprl ﬁ%%gée (81), one

Vi ew 0 ce oi s 1sol ated

end & hé 98" %##&%&f‘(gﬁj %ﬁp@{x ?%%m{f%l?‘lthﬁgﬁﬁgl i Czﬁé@f’thé Bbper €8%r plate

restrain e arged

o SAEBESH L BB S Tl VRIBARRR P o0

. v1e€v%}flﬁ{enab%@§ 51@9(?(:3@1@9))11' lﬂé@ﬁhfi{%efr APk fxﬁfhb RibH Ogﬂess%?@space (4a)

be certainly ret urne to t ttomo he Ta

and Jlf&vedrts%mlédtr& he o{)}%‘g BY&Y Iﬁ% 3908) ﬁé@%é]g gl?{ohgl'i‘ th(ja oil return passage

gnctlon r struct s an
R e S A i
efféc%ﬁrbeﬁgﬁ)@ die B iad lohdsE ?g ﬂ'gérfo&'ﬂll ﬁﬂ‘lﬁ%cﬁﬁl'éﬁ{ ned t hrough
he oil return passage ottom of the

Kn?gﬁ'nQA&ﬁﬁkrEhﬂmaﬁnéfﬁurned to an oil-supply passage

The present invention may have the following structure in the above embodiments.
[0104] For example, a cylinder (21) may be fixed and a piston (22) may be movable.
[0105] A cylinder (21) may be integrated by coupling an outer cylinder (24) and an

inner cylinder (25) at their upper ends through an end plate (26), and a piston (22) may be

- formed continuously with a lower housing {(17).

[0106] Furthe'rmore, while a piston (22) may be formed in complete ring form that is
not cut, a blade (23) may be divided into an outer blade (23) and an inner blade (23). In
this case, the outer blade (23) may move forward and backward from an outer cylinder and
make contact with the piston (22), and the inner blade (23) may move forward and
backward from an inner cylinder and make contact with the piston (22).

[0107] The refrigerant circuit (100) may provide only heating or be switched between




axially extending through the interior of the drive
shaft (33) in this enbodinent as 5 illustrated in
FIG 9. [0102] More particulgsly, the oil-supply
passage (81) is axially forned inside the drive shaft
(33) and configured to supply lubrication oil allowed
to collect on the bottomof the <casing (10) to a

codllngcind Gef@igt i on of a conpression mechani sm (20)
through an oil-supply punp (34). The oil return

[0108F S agBur{iRPhoteSa kdftiEQEMCBEhe Mgt @ichit WY ndansiadao CO,.
(81), one 10 end of the oil return passage (80) is

INDPETRIAL ARHL It opy sur f ace of the upper cover plate
(40), and the other end thereof is open to the

[0 1'(0‘9}j Poi Rt dedcrib&®alRive; B Rﬂés\énﬂﬁ$éﬁﬁ>ﬁ i{ 8kal foPa rith8VedMpressor for

he above, lubrication oil isolated froma refrigerant
comﬁref;sf“h@% Q'reg:ﬂ RELSHUHS B3¢ End é‘Lﬁ&lble 11@b£1ﬁ\3@1@r aQrotary compressor
col |l ec he upper cover plate passes 't hrough

in tctPlal lor\@!stb!%@ s%séﬁfﬁﬁressﬁcﬁp)chﬁﬂgerrﬁ{duﬁnﬁgh%tatgg eS1de compression
m dpoi nt of the oil-supply passage (81). The ot her

chiileHGicbfined ikheldieplapand benefits are sinilar to
those of the fourth enbodi nent. [0103] (Another
Enbodi ment) The present invention may have the
followi ng structure in the above enbodi nents. [0104]
For exanple, a cylinder (21) may be fixed and a piston
(22) may be novable. [0105] A cylinder (21) may be
integrated by coupling an outer cylinder (24) and an
20 inner cylinder (25) at their upper ends through an
end plate (26), and a piston (22) nay be forned
conti nuously with a | ower housing (17). [0106]
Furthernore, while a piston (22) may be fornmed in
conplete ring formthat is not cut, a blade (23) may
be divided into an outer blade (23) and an i nner blade
(23). In this case, the outer blade (23) nay nove
forward and backward from an outer cylinder and 25
make contact with the piston (22), and the inner bl ade
(23) may nove forward and backward from an inner
cylinder and make contact with the piston (22). [0107]
The refrigerant circuit (100) may provide only heating
or be switched between 25 cooling and heating. [0108]
Furthernore, a refrigerant for the refrigerant circuit
(100) is not limted to CO2.
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| NDUSTRI AL APPLI CABI LI TY [0109] As described above,
the present invention is useful for a rotary
conpressor for 5 conpressingca refrigerant in two
stages and suitable for, in particular, a rotary
conpressor in which a Iom&stage si de conpression
chanber and a hi gh-stage side conpression chanber are
formed in the sane plane. @6ANgEA MS 1. Arotary
conpressor conprising a rotation mechani sm (20)
including a cylinder (21) having an annular cylinder
chanber (50); an annul ar piston (22) contained in the

1. CY i Ragley coxﬁg&@fé‘i@@& 90 a866EHL Ede@l?a nlishn (209 Thdlf8ing a cylinder (21)
cylinder (21) and sgctlonlng he |nder chanber g

hatilk 9n 2An@H SindON B8Rk 0! chanb@ [ar (pg’sl-&n ?ig)c@ﬁ‘tain@ﬂ‘%[ the cylinder

conpr essi on ‘chanber (52) and a  blade di sposed
ch%gbn%[(g% ge?élé%rﬁﬂ@d'll ﬂlﬁg%r)(ﬂ%ng%gétiﬁﬂg"%re gg@ﬁurez 8hdnber (50)
m@Iaﬂemﬁé}dc eﬂreémr nﬂelr f’cﬁrﬁéﬂe%n ERGNARISI and a
20) conpressi ng a y re atlve otating the

bla‘alél(ﬁf‘)dv\gl'épc(sg&-)m Ql@c}lﬂﬁlep e Rdrber (3’:9 ﬁr%lz);ectz\ﬁﬂﬁgeéaeh Q8 Rpression

conpreSS|on chanbers (5 serves as

chf!trﬁ?%’rs nZZ % LA HRsen spRaghery (lé&'ﬁ)rés@ﬁre side, said rotation

conpr SSI a Iom#pressure flurd 1nto a

o RABITRAY W 16ifi oy iréh St LHBRY i dn¥he pist
o gonpr eSSI on aﬁ% ZyIS%I@egnges gggl a lhfi)éert(ﬁ‘ﬁ © piston
(zﬁlde 15 conpreSS|on chanber (52) for conpressing the

I'nt er nedi at e-pressure fluid conmpressed in the

| OW13t298ns iof @hecﬂw E&Rf 8ot BRIHPSREs gﬁl)ﬂ) BeRedas a low-stage side
hi gh-pressure fluid. 2. The rotary conpressor of Ca

ei o1& T C epyaS
oM Pt O OSBRI STl o

nﬂ&ﬁ%dhﬁpﬁkﬁﬁggﬁﬁﬁp§&pn chanmber (52) serves as the
hi gh-stage side 20 conpression chanber (52). 3. The

I O WheEP BPHES B4 c@fnﬁgs?ﬂom chabBEs 68, SPIBEASS BY adhi h—stage side

casi ng (10) containi rotation nechani sm (20
compression chamber (52) for compressing the intermediate-pressure fluid compressed in

the low-stage side compression chamber (51) into a high-pressure fluid.
2. The rotary compressor of Claim 1, wherein

the outer compression chamber (51) serves as the low-stage side compression
chamber (51), and the inner compression chamber (52) serves as the high-stage side
compression chamber (52).
3.  The rotary compressor of Claim 1 further comprising a casing {10) containing the
rotation mechanism (20),

wherein an intermediate-pressure space (4b) into which the intermediate-pressure
fluid compressed in the low-stage side compression chamber (51) is introduced is formed
inside the casing (10), and

a gas injection pipe (l¢) through which a gas is injected into the

intermediate-pressure space (4b) is connected to the casing (10).
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wherei n an internedi at e-pressure space (4b) into which
the internedi ate-pressure fluid conpressed in the

| owstage side conpression chanber (51) is introduced
is formed 25 inside the casing (10), and a gas

i njection pipe (1c) through which a gas is injected
into the internedi ate-pressure space (4b) is

4. conrrbeﬁattﬁﬁ cbﬁlpkéseomselaﬁn (1 4€Mher comprising a drlvmg 'mechamsm (30) for
------ 4. The rotary conpressor of Ca

drlwgrrr&r)tae@ﬁmcﬁmﬁgnqzrr}rl ving mechani sm (30) for
driving the rotation nmechani sm (20), wherein the

I otxaetc@nthe RERH0Pspeb 81 theld¥ivitg HBSGRARMSAVYN 3 Q)méb‘i)f/ controlled.
vari ably controlled 5. The rotary conpressor of C aim

5. 1 T 1y GRIfREdsS! BYCRIGAP filtthet ot 3 UG ini
o By gt hohpEatLal e QP pofning ke

rotﬁtg}rnrfﬁg{:hhﬂts&r(ggj ly with an internedi ate-pressure space
(4b) into which the internediate-pressure fluid

CORMERSS @tk LAVidd f10) QVWSHATCindrAfly GARRIE ﬁﬁérﬁﬁdﬁﬁaﬂgf‘s’me space

(51) is introduced and a hi gh- pressure space (4a) into

@Ningd) Bhichi §R- R&SRMl8-lettiug: | 'ﬁuﬂ NESROEGRE. int W& low-stage side
I nternedi at e-pressure space (4b) being obtained by 10

corﬁ;&@ﬁ'i(ﬁﬁ Shdtgber! (31} he idiRMuSIANR 2 Hﬁgh SOREE SHhAN (#)AXRE Which a

the i nterned at e- pressure [ i d contained’in

hlghj'}‘ﬁesblﬁl{a HABH AiRIRERS B RiteSRBESte(AsurNG bl &) EH'ei}i'%dobtamed by

fromthe high-stage "side conpression chanber
comlptBssiiRl 8% Yhe RRREBSS Side Q:Bm%e%!sﬁh JhatBer @h b %termedrl]ate-pressure

i nt er medi at e- pressure space I's formed bel ow t

ﬂuﬁ'c@ﬁtaﬁfeﬁfiﬁ ﬂ[&nﬁa&ﬁ@@ra@ﬁﬁéssure]s% ; by BRI &@&ia@&d(ﬁl&ﬁ the high-stage
includes an oil return passage (80) through which the

sidDESBpRESSSitatbes @R (4a) communicates with the
i nt er medi at e- pressure space (4b). 7. The rotary

6. CW@&?@Eorﬁ%regoﬁbfTCﬂaﬂMrWﬁglreuf:o”pr' sing a driving
mechani sm (30) for drrvrng the rotation nechani sm

( 2@k, inRBm¥MISeSresstiRespdEd Wb) % MRERAVRN (RNigh-PrsiEESpdte (4a),

stator (32), a rotor (31) and a drive

and

the casing (10) includes an oil return passage (80) through which the high-pressure
space (4a) communicates with the intermediate-pressure space (4b).
7. The rotary compressor of Claim 1 further comprising a driving mechanism (30) for
driving the rotation mechanism (20),

wherein the driving mechanism (30) includes a stator (32), a rotor (31) and a drive
shaft (33) coupled to the rotor (31},

the drive shaft {33) includes an eccentric part (35) that is eccentric from the center of
rotation,

the eccentric part (35) is coupled to the rotor (20), and

a part of the drive shaft (33) located to both axial sides of the eccentric part (35) is
supported via beering parts (18, 19) in a casing (10).

8.  The rotary compressor of Claim 1, wherein




shaft (33) coupled to the rotor (31), the drive shaft
(33) -includes an eccentric part (35) that is eccentric
fromthe center of rotationggthe eccentric part (35)
is coupled to the rotor (20), and 25 a part of the
drive shaft (33) located to both axial sides of the
eccentric part (35) is supported via bearing parts

g 18he 3i8oni (D2)3na8 ashilg dfE0dbtaiBled B ?uﬁiﬁé ah YR QFRgSsor  of

aim1, wherein 2 the piston (22) has a shape of C

obtird plade (28) exkhds 8o theARAL REiphéA0wall ARtk @fjﬁle(c?ﬁﬁder chamber
extends fromthe inner peripheral wall surface of the

50)Ytol e &Jutes NRAABREral wald)subtfcd DRrYtagl '
¢ ({c,)urf aceutthgrﬁggf rgnd pasgses th?égjggaﬁ tﬂégge(b:??%g%{r %H‘%‘%lltt%aét of the
piskirS@e) ahé2) , and 5 swing bushes (27) coming in surface
contact with the piston (22) and the blade (23) are
di %WQJ%?SZ%’I? cbMingRAshriade Joﬁlﬁacp’wﬁh(m% E@t%)l (§2C?g£1(dtécgt)§%lade (23)

t he blade is reciprocatable and e bla

arel dspoed' SRR Qul SRS U plsBonl 38) RiAHRR hBihde (23) is reciprocatable and |

the blade (23) is swingable relative to the piston (22).




