1 ROTARY COWPRESSOR TECHNI CAL FI ELD [0001] The
present invention relates to a rotary conpressor and
nore particularly relates to a rotary conpressor for
conpressing a fluid in two stages. BACKGROUND ART

[ 0002] Conventionally, as disclosed in Patent Docunent
1, sonme of rotary conpressors each include first and
second rotary conpressor el enehts and conpress a
refrigerant in two stages. The first and second rotary
conpressor elenents are each configured such that a
rotor and a bl ade ar RAQEARYWOOMRERIES$OR cyl i nder and a
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DISCLOS 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 clements are completely separately formed and do not include any common

- component, the number of components of the whole compressor is large.

[0004] Embodiments of the present invention seek to reduce the number of

components of a rotary




2 conpressor and downsi ze the whole rotary

conpressor. Means of Sol ving the Problens [0005]

According to a first aspect of the present invention,

there is provided a rotary conpressor conprising a

rotation mechani sm (20) including a cylinder (21)

havi ng an annul ar cylinder chanber (50); an annul ar

pi ston (22) contained in the ¢ylinder chanmber (50)
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connected to the casipg (.10). .[0005a] As illustrated .
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conpression cha
[0005a] As illustrated in FIG. 1, a rotary compressor of an embodiment of the present

invention comprises a rotation mechanism (20) including a cylinder (21) having an
annpular  cylinder chamber (50); an annular piston (22) contained in the cylinder
chamber (50) eccentrically from the cylinder (21) and sectioning the cylinder chamber
(50) into an outer compression chamber (51) and an inner compression chamber (52);
and a blade (23) disposed in the cylinder chamber (50) and sectioning cach said
compression chamber (51, 52) into a high-pressure side and a low-pressure side, said

- rotation mechanism (20) compressing a fluid by relatively rotating the



and a bl ade (23) disposed in the cylinder chanber (50)
and sectioning each said conpression chanber (51, 52)
into a high-pressure side and a | ow pressure side,
said rotation nechanism (20) conpressing a fluid by
relatively rotating the 2a cylinder (21) and the
piston (22). One of the two o ressi on chanbers (52,
51) serves as a |ow stage si'de conpression chanber
(51) for conpressing a |lowpressure fluid into an

I ntermedj ate-pressure fluid. The other of the t
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space (4b) into which the internedi ate-pressure fluid

conpressed in the | owstage side conpression chanber

(51) is introduced is forned inside the casing (10),

and a gas injection pipe (1c) through which a gas is

injected into the internedi ate-pressure space (4b) is

connected to the casing (10). [0009] According to an
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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.



fluid discharged fromthe hi gh-stage side conpression
chanmber (52) flows into the high- pressure space (4a).
[0014] According to an enbodi nent, the

i nt ernmedi at e- pressure space (4b) is formed below the
hi gh- pressure space (4a), and the casing (10) includes
an oil return passage (80) though whi ch the

hi gh- pressure space (4a) commni cates with the
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driving nec ani sm i nc
plr@sunesp%)@ahd a drive shaft (33) coupled to the
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the rotor f the

(FQ)cthraaght whibbtthe highapressutespact (#d)ecommrnenicates withr the (iB@)mediate-
S support via bearing parts (18,19) in a casing

FT%%TBSF - According to an enbodi nent of the present

(OO NAL&Rding tBCa% R dadmet driee ﬂi"ehééﬁ inABbA, lﬁﬁﬁéa‘cmn 011 ss isolated

| ocated to both axial sides of e eccentric part
feome as [ﬂppb in glie viigh-phessurb ea]acen d4pant gh¢ kBsing 9)10), naltch ehe isolated

llﬁl}r}ﬁarr %ré &és&gﬂppg@ra@le:ﬂl é&%ggstggg?q@d di ggqglgxé:té 81% intermediate-
ng@ﬂerg ade](% or the | ower housing (17). 5 [0018]
' Accordlng to an embodi ment the piston (22) has a shape

[@316€ Adsoadingdo an embedimgngrihe antagy aompra:sgor triag fokthele comprise a

i RAE™ FOnT dB05¢ (B, HERG apapisphdel. The driving
nY&hémQH r(@@‘ﬁiﬁchﬁ@i §§fatcﬁfr(§2)° %%%ﬁ)? 3 f)ré?lﬁ%dﬁ\}fhes}ﬁﬁt g@f"E&upled to the

of the pi'ston (22). bushes
_refor f?eld,ethc@intvacsham(w nnhieldps ai ewe(lfm) peam (:BSt) hhat ip Ieaubﬁtrlc from the

érﬁg% f?rﬂ%noph%c%l g &8«{1&@ pz?rg 395 (t:ou% e to th Irdc*’tg)ro &OS 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] Acéording to an embodiment 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).



- [0022]

reci procatable and the blade (23) is sw ngable
relative to the piston (22). [0019] According to an
enbodi ment of the present invention, a blade (23)
produces a reciprocating notion (back- and
forth-notion) in between swi ng bushes (27) and sw ngs
relative to a piston (22) tog;ether Wth the sw ng
bushes (27). In view of the above, the cylinder (21)
[001 8] evabvdifg vhhh embViingin thel sibtah i(YB) K@ at AepPbSC ABtiRed) by cutting an
In this wa e rotation nechanism (20) perforns a

| th .
annulg gt ek (300 msiads fiom disotnaes beripherRtaTEsficsiat the cylinder

' di t n
cramb S ERTACN AR hrblot] e AR Sy L 0G R ot o
the pigtomge2)o $wahgl®ushies (2T)sé¢ciging i spifBéeOfonta Wwith the piston (22) and the
r ectively. Therefore, the whole device can be .
bladed&%ﬁs“}ri&i?’m{s%ﬂ]mgiCr‘ﬂéd’a(‘h@f thvpittery 42 siche thep thes blaske (23) is
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;‘elatiglé‘nbfgj g Mpisthn Qg{?@%@ﬂ%ﬁ withORé %]wié% HR5HS N97y. geﬁ’lﬁ[]igw of the above, the

2nbodi ment e present invention, Sin
cylindep2 b} myelves céiilecoinging stlative tatibariston 132)anth thieway, the rotation
hi.gh- é)a e.side copmpressi on chanber (52) are forned
mechgpifta: QR BeréPrmse: pt HerEIReGIPPIESSHIN opealet i vel y, t he
EFFE(OtUEE ﬁIIEtIN%’E!N’%@N“ age side conpression chanber
52) inevitably becones smaller than that of the
[0020] ow 31 aipev of the abovyprassdiap t« hashbodifEh), thd\Svacdmgrebsion

he lo tage side conpression chanber (51) and the
Chamﬁ?faﬁé]sgéz éfegtgat@egawﬁlﬂsggﬁ? gidathapiston @§§= rggpgetively.  Therefore,

thewﬁae%ifea{éteicéﬁbéldbﬁﬁsi% TE MAXi MM conpression torque,
resulting in reduced vibration and reduced noises. 6

- [0021] 09id8Y thechvdstage tsideroabadione chambert (5 Ypueds ehé high-stage side

i nvention, s e th as injection, pipe (1.c) through
COMPEASYIER © a’é‘ggl_' Hé i2Hy %‘gf‘%&t et pler i _r?é’él’iea'ftl%nepls@% ($PBIPONents
_ - | Ne .
e bERRREL G4V 1A ML O GHURRARY (ARG SR Dt s
compressiog etamberg$R), resofinignnake adhecebmoniir g cefipbedngncy
ycl e 9&24] Fur t her nore | nce
nt er

, S t he . . )
Ing-1 B STRod gt Qf thaByeseat inyential, sires e loMestage 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. -



casing (10), the pressure applied to the casing (10)
can be reduced, leading to the facilitated design of
conpressors. [0025] According to an enbodi nent of the
present invention, since the rotation of the driving
mechani sm (30) is controlled, the anount of a
refrigerant flow ng through éhe | ow stage side
conpressi on chanmber (51) and the hi gh-stage side
conpressi on chanber (52) can be controlled. Cost for
onsuned power or any other cost can be reduced while =
[0023] gy antSEIdIng tor gk embpdimemg el ke PerseririaEenting. singgéhe gas injection
; 100+ 0 c ' 0,,an i t .
pipe R W hic ek, PR b o iR el e by is
provided;tanoeeemahpipetdae bendmitoaridifed & rpo®s S presfRe dodsddah be reduced,
and. the hjgh-pressure space (4a), and the
resulting ganeagnicyed B‘rggsfgﬁ?l@n@b%ée-( 4b) can be forned
[0024dj ac Fﬁﬁh&&é)}é] il e iﬂférﬂﬁ&ﬁ?&!}fé&@uré %gelce @‘3@ $s $8hed inside the
reduce the degree of superhea aused by suction,
casing €BQ)| thermgedsnret dpplied hatteachsingf(fl O canrioy/red1 802 Fdading to the facilitated
desi Fur.t hernore, since the internedi ate-pressure space
esigh ORI ted i nsi de the casing (10), the pressure

[002?ﬁ2| i ggc(lgri@ingpgdaﬁaegﬁ%i&%&) oiﬁ%@ r@seﬁ@ﬁ%ﬁfa&'&@?g Y9rdiftion of the

facilit esi gn of essors.
drivingcmechdinign (1) dn cemtbrdbidntirt amdurtt od apefigendnt iffowang ioough the low-
¢ since the oil rg%urr%H pags%g§,£80) i's, provided
stage P CERTBINARTREN (e 2pd thighyplags siferromnressinechamber (52) can
be coRQSNQATCREL fob Sot@tdedhovkel B} an{' Stk bod1%adh Be %&ﬁlc@zf %ﬁgl@taﬁgantage is

I ubrl cation mal function. Furthernore, since ol
- takenjof bl ght-petforimance tva-sthgd gempmetsiom t he hi gh- pressure

pace,(4a), this c estrajn lubrication oil fram .
[0026]5; ngAg‘(‘:ﬂr E'ﬁatPgaé*dm%@ et o rgsqné ipvegpmihe inside of the casing

(10) BYBRRRS iﬂoltﬁ@m%&gat%gpésg tsilpgéeb gl'rbg and AR5 lé-rﬁr?sg%re space (4a),

Acpordlng to an enbodi nt o sent 1n
and thg mternpdratepeksurhspabei (4b) cahbé tfori3E) adjmeat edtheaotioh mechanism

Lal sides of the eccentric part (35) are supporte
(20). Hhis"eamer W%@*&#ﬂ%ﬂep%ff fupefhegt capgpd SR #ng 1he enhanced
efficiédtys can restrain the sliding portion from being

partially pressed against the upper housing (16) or
[0027] he | Buvthrermorss isiige(th)intenmedibte-prgssure speee @hphio¥eshed inside the

casin% f]léjgg : lﬁr%’%féﬁ% q%gﬁg& QAﬁjggagﬂqg%%mo?%%ﬁ%ﬁg%dﬁe%ﬁngtottﬂee facilitated
design of compressors.

[0028] According to an embodiment of the present invention, since the oil return
- passage (80) is provided, tubrication oil 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.

[0029] According to an embodiment 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



(27) are provided as coupling nenbers through which
the piston (22) and the blade (23) are coupled to
each other and the swi ng bushes (27) are configured to
be substantially in surface contact with the piston
(22) and the blade (23), this can prevent the
weari ng-away of the piston (%2) and the bl ade (23)
during operation and the burning of contact portions
bearithpreo{18, 19903 the Shdige (1MHe tisWicAl rBitSRe She( a@in%?@rtion from being
.provided in surface contact with the piston ( and
partialhypraysgd ggpinsf) the ppper beystgs(lder ithsnlowst honging Wi Agresulting in the
. L44) making contact with the piston (22) and
an“?%gqﬁﬁggg}KZB) to have an excellent sealing function.
[0030Thi s gacordisigt tai anl gmbqtigetNdf thel adendinvanfied, iR @B swing bushes
fromthe | ow stage side conpression chanber (51) and
(27) qrp grovidegrasoypling pyabeemihraighi whick henigen (22))and) the bladg (23) are
' i ' ef fici ,
couplpl sl SEn Rl Bk PN S8 o SREGRE RV E BRI in surece
contagﬁ whﬁtthe pli}.*_ydri (ﬁ?@zan%&hé: bt (2|3M ﬁhﬁlﬁﬁaikictl)ra{ferﬁ Qhé v&{ehﬁn@-ﬁdf&y of the
. e i, nder , It is less ljkely to apply an
pistormh 7 Ak 12 b&%ﬂ%&%ﬁk BRgeREHtPT e bemaigeof(cogtactipertings thereof.
per agi : cent. eon. | ' f.
00 e R RARE PiheS (7 B3P PR 3bRLE qofhot Wi pPhiston 22)
and thtahinde §23)THiis aHowaposfons e thelsivitly bushys (f7)analEal abheo with the

pistor; (3] et N b )cioobeics B EReAHist ordihel Fmeistn.aDn o certainly
prevefOAMERSSOL refﬁg&%ﬁfifrFﬂl e lgivf-éﬁ{l%t mggpglgl FR8bn WhahiBE: (51) and the

present invention. [H G transverse
high-stagss ssidse atoimpmedsion) evamberSBERt idading aontHeeyBewnted reduction in

mechan,smof the first enbodinent. [FIG 3] FIG 3 is
COMPEeSPPRA FEIRYEE- cr oss-sectional view illustrating an

oagoer o8 o b, (497 SBERA0 JREATBLEM U it @b

odi nent . cI'rcul
suppoirtietl Lt bdh i itsgeradsr by rthgewvtinderc(21g,uittishless higelyh® apply an abnormal
conceF B TRl Ao eSSt cobf Shed bptcoton. I vew
of the'a8b¥d, 95¢ @RfinEhorEibh s REs fifGy td bd SimSGHROPhiRRRhances 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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5 [FIG 6] FIG 6 is a |longitudinal cross-sectional

view illustrating a conpressor according to a second
enbodinment. [FIG 7] FIG 7 i& a |ongitudinal
cross-sectional viewillustrating a conpressor
according to a third enbodinent. [FIG 8] FIG 8 is a
| ongi tudi nal cross-sectional viewillustrating a

[FEGrhiridSs dris actrownit dingranpillus@atingf oweftigerantisodiitbaying fifel @mpressor
- 9] FIG 9 is a longitudinal cross-sectional view
ofithq first prabadimgent. conpr essor according to a fifth

enbodi nent. Description of Nunerals [0034] 1

- [FEorr 6k 6r is escirapitgdiogiany Blustrasimgpd pariant 0f dasiafigge2@nt circuit of the

conpr essi on nmechani sm (rotation nmechanisn 21

firgtyemibodiner®2 pi ston 20 23 bl ade 24 outer cylinder 25
i nner cylinder 27 swing bushes 30 notor (driving

[FHe H &1 st)s a Ipaeisslinkl icvmss-s¢rdibhaldgehillistrptins s oorepsgac eccording to
4b i nternedi ate-pressure space 9 50 cylinder chanber

a sggondembodigentsi de conpressi on chamber 52 hi gh-stage

si de conpressi on chanber
[FIG. 7] FIG. 7 is a longitudinal cross-sectional view illustrating a compressor according to

a third embodiment.
[FIG. 8] FIG. 8 is a longitudinal cross-sectional view illustrating a compressor according to
a fourth embodiment.
[FIG. 9] FIG. 9 is a longitudinal cross-sectional view illustrating a compressor according to
a fifth embodiment.
Description of Numerals
[0034] 1  compressor
lc  gas injection 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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70 controller 5 80 oil return passage 81 oil-supply
passage BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON
[ 0035] Enbodi ments of the pre8ent invention will be
descri bed hereinafter with reference to the draw ngs.
10 [0036] (Enmbodinment 1 of Invention) In this
enbodi nent, as illustrated in FIGS. 1 through 4, a
rot apQ cemprdesshambier) of the present invention is
applied to a refrigerant circuit (100) of a vapor
conpp éssilowrstagp side cempicggomchagbaycl e. The rotary
conpressor (1) is configured to include a | ow stage
si de52 comjghestagecidectvanivessiopsbpmaad a hi gh- st age si de
conpr essi on chanmber (52) and conpress 15 a
ref r V@er sontrallert wo stages. [0037] As illustrated in
FIG 4, the refrigerant circuit (100) uses, for
exand? e, odaetburpassigexi de (COR) or the like as a
refrigerant and is configured to have a two-stage
conpd bsspurupply pessegst age expansi on cycle. The
refrigerant circuit (100) is configured such that a
BEYINHIHILE FOR CARRY INH Q&M EHE(INMENTEON ecei ver (102),
an intercooler (103), a 20 nain expansion valve (104),
{0833 an Ewbgbmantsroff #G5preacre mvamémt edllther deghibad hereinafter with
refrigerant pipe in this order. The intercooler (103)
referepbeitdetbe dravdogs. ng heat exchanger (106), and the
| ow st age side conpression chanmber (51) and the
(0036 h- s{fagbodimdet Loffwvestgindn chanber (52) are
connected through the intercooler (103) to each other.
Fur tInehismmehodirhent, asnitlestraval iwr FIGR) 3)thiosiglt dna esthgcbompirbssor (1) of
a branch pipe (107) to which part of a liquid
ther presdng érantio? & 4pplird tde refeigetane cir¢lOAN0) of b @dporadiingrogion type
branch pipe (107) is provided with a branch expansion
refuigérating ¢0dy. THORBrylcontphessoe{l)iigedafidured tciiictude X0R)w-stage side
a high-pressure refrigerant discharged fromthe 10
comhpighsion alyenisird8l)caonipr bighistagecidentrrnpréSin dnibbe (52) and compress
conpressor (1) is condensed by the condenser (101),
a refrigerahion tvoetagenidensed refrigerant flows into the
receiver (102). The
[0037] As illustrated in FIG. 4, the refrigerant circuit (100) uses, for example, carbon

dioxide (CO,) 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 'mtercooler (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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liquid refrigerant in this receiver (102) passes
t hrough the cooling heat exchanger (106) and is
expanded in the main expansi gg val ve (104), and the
expanded liquid refrigerant is 5 evaporated by the
evaporator (105) and flows into the | ow stage side
conpressi on chanber (51) of the conpressor (1).

higlestagdside, compréssioar shadibat €52y 66 sher eom@essog €1)AE condensed by the
conpressed in the | ow stage side conpression chanber

cofidehperf (100)5 andttiert the dond&ised odfeipecnOBdws and thakdceivef (102). The
the liquid refrigerant fromthe receiver (102) is

liqeidpeefidgedaritrintthie rbdeivee {162PeR8dsOMrotgh tRe c{diG) handxtliBer (106)
flows into the intercooler (103). In this intercooler

and 19&)panddiinltfle iateexpREsiah @alRe §864)] end B fekgaidaalighidomfrigerant is
the | ow stage side conpression chanber (51) is

evamohted by dircevip@alor (LOSY ah @ T161vg @ita e TovosbdeGidddaan@Bssidiechamber
cooling heat exchanger (106) is cooled. The

(51)rdfahérestnpiessop { BS S ME@nidile] SLMndtneRA)-MEssute ffi@gerant compressed
i ntercooler (103) is returned to the high-stage side

in denpvessieaide baniessidbehantbre (SO MvRSHRthe thteradoler (103), and part
hi gh-pressure refrigerant. The aforenentioned _

of diediquid fisgarid P GRlreeHiVerqQaoz) ie Expatided LB ARIBARbAREON valve
15 roomair, for exanple, by the evaporator (105).

(10890&81 tHee AeiAritoC PHLSER0ld 1{1033 Canf igdiriatrdddler 61)03)’ the

contain a conpression nmechanism (20) and a notor (3

intérediatapiendird 1 icamd: Fous tHeakrv-iapgd shRr d®hpression chamber (51) is
structure. [0040] The casing (10) is conposed of a

coalyd, i 2adr the alqudd féfeleraAtd Yo tReedh aRdcddial theal dkdhanger (106) is
fixed to the upper end of the barrel (11), and a | ower

cotert]l PItRt @tefthddiafel prefuteOretii€rir@Wbled 3R tRNthtdtodlBE(103) is returned
barrel (11). The barrel (11) is provided with a

to SH4Chichitapk Redd ddbhpreddion @hhﬁwérpgm anll Q)on%ﬁé&s@d‘ et 4 heM-pressure
pi pe (1b) all penetrating the barrel (11). The suction

refipgepent( 14he iafore@entieet eshetfiohh &re YaRAkalOfarkidd 2lit, tBAEby cooling
the inflow pipe (la) and the outflow pipe (1b) are

roof DI &6t &niple, bhehd Blapbees! (§05) 103) . Furthernore, the
upper end plate (12) is provided with a discharge

[oopdPpe (1) ropeh Q:bfr?l’ésﬁk& ¢ihes endigikat ® dokdin a dehpression mechanism

di scharge pipe (15 is connected 25 to the condenser

(20 41 mokd?q30) in BhasiAR{10) and Wusl tAld S8 Bertnebit Atr@Etufe3 1)

and a rotor (32) and forms a driving nechanism The
[00801at orTHe3dasingS(10) &CEsin e@\%ftah%lﬁﬂ%ﬁle&%e@ 11 ahaitpeMend plate
e

(20) and fixed 11 to the barr (11) of the 'casing

(122 ﬁgéd toAh8 bY@ cpb 3 khe Bdel (B1)CRMPA Rfver @ndl Peitd D139 Tixed 29 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) isl 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 forras a driving

~mechanism.  The stator (31) is placed below the compression mechanism (20) and fixed



10

15

20

25

configured to rotate together with the rotor (32).
[0042] The drive shaft (33) is provided with an

oi | -supply passage (not showt) extending axially
within the drive shaft (33). An oil-supply punp (34)
is disposed at the 5 |ower end of the drive shaft
(33). The oil-supply passage extends upwardly fromthe

tocthé beuglplly) plithe chSiay (10ubm datd swfioBB) acaupldlababe rdor (32) and

the bottom portion of the casing (10) is supplied

canifigored o tdige todetimupithythpasagd?).t o a sliding portion of
the conpression nechanism (20) by the oil-supply punp

[00%2]) . [TigA8tivéarshafpp@8) paptovidedt héthdad \oil-sippfit pés3dde (1ot shown)
formed with an eccentric part (35). 10 The eccentric

expanding( 859llyi withiarthe drivoshadvg3p | A gitsushlamaig (34handisposed at the
parts of the drive shaft (33) |ocated above and bel ow

lovhe eat o€ i dveahdft (F) ahd oilssupplyepdstige dxtedstuiRvardly from the
center of the drive shaft (33) by a predeterm ned

oithsuppht purhPQ34)] Théricaivar &b stcamul@ed antiendtde pbaloREofathe casing
rotati on nechanismand is constructed between an

- (10pjsesuppbiets thrgugdhl fhe @ibsupply pusted e islidinglyrtibetolf the ¥e@pression

in the 15 casing (10). [0045] The conpression

-mevhaiizmi (30 {3210} oilnapplgesns (3%).i nder (21) having an

annul ar cylinder chanber (50), an annular piston (22)
[0@13gposeah uppet partcofl thedizivecdhaft@B) (SSkmaddvitts as teceuitiid part (35).
the cylinder chanber (50) into the | ow stage side

Theenpnasspan3shananed ®lhavaadargthdiafitghthah pafs 6f the drive shaft (33)
conpressi on chanber (52), and a bl ade (23) sectioning

loetecihatofve tahd B2fbw olve sécagRicSpahe (350 Hpt 68 skt &shethe(&hler of the

and the high-stage side conpression chanber (52) into
drize khafh(3p) b 8 preletin@ithedachoant. ow- pressure si de as
illustrated in FIG 2. The piston (22) is configured
[0@4d]r ot alThe ecapmtssichAlnhachigibmt (30 fomkhe fydtiondesechZlidm and is
within the cylinder chanber (50). In other words, the
copstisitied HePdgenamd uppe loykingd@s) add b lokAhousee €11 baRIfied in the
relative to each other. In the first enbodi nent, the
cagind (10§ler (21) having the cylinder 25 chanber (50)
fornms novabl e one of cooperating nenbers, and the

[0Qd5$t oNThS 29mpiesfios @tkchinisth (20X ichudde @ﬂﬁ 1§ ﬁgs\m%_ an annular
forns fixed one of the cooperating nenbers. [0046]

cylindet obtmibef 750), iancinudias p&tbnowzse disp¥éddnideahe c2hrderMa@Ber (50) and

i nner cylinder (25).

- sectioning the cylinder chamber (SO) 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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The outer cylinder (24) and the inner cylinder (25)
are coupled at their |l ower ends through an end plate
(26) to each other so as to bg integrated. The inner
cylinder (25) is slidably fitted to the eccentric
part (35) of the drive shaft (33). In other words, the
drive shaft (33) vertically passes through the
Thephiten dglindsh £24) end {a0hnersc i AR5 Mive cpupledat he2i? lowa ends through
formed continuously with the upper housing (16). The
angpp platd 68 itm gaghlB@herasochstth be limegmtedouThe dnret éyliriee(25) is slidably
formed with bearing parts (18, 19) serving as bearing
fittee o theecéantris parpBS) bhithetdnise dhafv 333 hafit oth@3¥ords, the drive shaft (33)
respectively. In view of the above, the conpressor
vertitillypassés thromgh dieh optintiertchkmbero@0n t hr ough- axi s
structure in which the drive shaft (33) vertically
[0088$ s es Thi rpdstgrh (22)eis cliphied eontdivadie rwitbQhe apperplantstigofl6). The
10 the drive shaft (33) located to both axial sides of
uppdrehomsimgn(ls) angbabid 1vah )hoatiag YUPparet femed avith bearivgagartag18, 19)
parts (18, 19) in the casing (10). [0048] The
seremgpas deating meatikanios sufpdting heldite Shafi(3R), bispdeisely27]n view of
t hrough which the piston (22) and the blade (23) are

. thenaboab) shecampiredot ¢l)eaftthivtMbodimene t4kies todna (R3)ghads sfucture in

shape of C obtained by cutting an annul ar ring. The

whizhatle dfi28 phafis(36p néntigallyeshstes throlugh thelSylindemtlamben(88) and parts of
peri pheral wall surface of the cylinder chanber (50)

thetdvivarshefii(33) lpeatedtebah axiabkides uf fhacecdige eaft (38)idr€supported via
being inserted through the cut part of the piston (22)

theibeadng paltslt8, 19) ieticicasing{1he cyl i nder chanber (50)
and fixed to the outer cylinder (24) and the inner

[00d8] | ndElie C@Ahpressitie nshdigsoh (BMeRicluddy swRipViRusass @Iy piirbagh which
menbers through which the piston (22) and the bl ade

the (p2s39n 223 and Ul I9atlel (@3 p@e n®dbBT coupledhe catt othad t ThE pishen (22) has
piston (22). 20 [0049] The inner peripheral surface of

a slidpe odul ebtadyd ibRdatting24) andnthr tihg. 0The blgaer@Phiecahfigured to extend
surface of the inner cylinder (25) represent

fromancientr pearipheial dafinmsfack 6§ tHengtingéd cliditea ¢ ,to adntited peripheral
single cylinder chanber (50) is formed therebetween.

wall berfiesha@Bof While b&ing diiseRed tiftgdh thBalt pars oOtHesiston (22) in a radial
peri pheral surface has a smaller dianeter than the

dirdctiog lof pley tyii@lenbharsher f(8GRaref fikée totheeduteydyilindear (2d249d the inner
and its inner peripheral surface has a |arger dianeter

cylinian(2®). t The Quigy bpgiek (RYY sdrve Ukfauplifg rhdiebdrMi@bugh which the
cylinder (25). Thus, a | ow stage side conpression

pisteh @hehd (ilbiade(28) BG cdsplRA 1@ pahaithdtdn GA¢R Eﬁrt of the QiR (22).
bet ween the outer peripheral surface of the piston

[0049)2) ang ihher penipBérapairfaebf e swel agmdef (24 and tHetuter peripheral

cyl i nder
surface of th¢ 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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13 (24), and a high-stage side conpression chanber
(52) serving as an operating chanber is forned
bet ween the inner peripheral jgurface of the piston
(22) and the outer peripheral surface of the inner
cylinder (25). [0050] Wen the outer periphera
surface of the piston (22) substantially nmakes 5
(2épnrndathigh-siagd bide icomnpresien chdinbal (SB)uscidag adtn oberatitig €hamber is
cylinder (24) at one point (strictly speaking, there
forrsecdabetapennhd hmeopetiphend soifaceons tHeudiston (32)omd theariter peripheral
| eak of a refrigerant from the gap), the inner
supfecd @ithe alnescyiindes(26f. t he piston (22) substantially
makes contact with the outer peripheral surface of
[0050§ | nnWher the nuek HeZipheral soifecepof Mie havdn 2D phRs@tially makes
difference of 180 degrees fromthe point at which the
contatewithaht pirer akrightidl avefasd of iR Pitst OinddO(A432} onBlpemt (strictly
contact with the inner peripheral surface of the outer
speaking) desre (s24dap dnGRSddded BEm bR UL HE BiRfif(cdr) ledledl £feiiderant from
a di scharge-side bush (2a) located to the discharge
thespay, die inher furiptleral Ad¥acand the ?mt:dm @2) shiskeanlidBP k) contact with
| ocated to the suction side of the blade (23). The
thedioateh agegiphsiall uifaskehof 22 imikd dyliad&ucds) ot~ Shed Poldd SHhving a phase
(2b) are fornmed in the same shape to both have
diffeanealf 180 slegieed fromlthe pSIHOSSWISEE thediBerdiepHéraPasRde bOthe piston
oppose 15 their flat surfaces to each other. A space
(2D ehales Boithe WIEDOS thes BEdARed s@ffade thalb s BiliggesR2dge
bush (2a) and suction-side bush (2b) forms a bl ade
[0@1poveTh28wind BAH2E ST raprédft 6 283chibfpel 916e bhigd (24)t Beated to the
the bl ade groove (28). The flat surfaces of the swng
disblugpe side 3F thealiledes @B bk isadtln-dide Bushf(@BPloeaal &6 theuttion side of
the bl ade (23), and arc-shaped outer peripheral

thestladea@85  Ofhel dischemenidomisR¥Sa) (A8 thasiRisHRgEh edB)aré ormed in
surface contact with 20 the piston (22). The sw ng

thetsafReshap@ ) beth Gavd péregillvesbnsiviedulirnabsst Retidsasa dishdked to oppose
nmoves forward and backward within the bl ade groove

the(r28ht Sufgest be cathi faras oA threbbatdeed 28¢ oppobdll tshiffaces of the
bl ade (23) caught in the blade groove (28). At the
disctaige-tideBush (29) s/ RGLGHSIIE Husi %L? fevts £98Ad Sbe(289.
swng relative to the piston (22) together with the

[0Ob2pde TRShladé (23) @ RRErtMOMES theldRicSHboieE @lez.heﬁhe( ) sudfaBes of the
configured such that the blade (23) and the piston 25

switig Dusidse(29) e GabitantlaBlly ah isMFadOc AR wath@E bide23)@nd arc-shaped
central point between the swi ng bushes (27) as the

‘outéﬂ/g')dﬂﬂahéﬁmbﬁﬁ'aéé‘ df EH%%V@h%Q&SI{eg 07)ige sastREgAIRRIrfice contact with
re 22)

ative to the piston
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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al ong the surfaces of the blade (23). 14 [0053]

Al t hough in this enbodi nent the di scharge-side bush

(2a) and suction-side bush (13b) are independent of

each other, both the bushes (2a, 2b) may be partly

coupled to each other so as to be integrated. [0054]

Wth the above structure, the rotation of the drive

[09h3AF t  (BBhoughliowhist érebadiment ths digdhiarpdedide( Bdsh @a) andesuction-side
i nner cylinder (25) to swwng wth the central point
bipbt(Ak)eane iiepsndicnigof daols bsr, (K2t tha dbusties (Zani2by mze veeartly coupled to
whil e the blade (23) noves forward and backward w thin
cachetlek aclas rbeantegia®d) . This swing action allows the

contact points between the piston (22) and the

[00§4] ndeWith2Hy abaveraweturd) théeothiidn edhediriveddnft (F3)Gllows the outer
3(A), FIG 3(B), FIG 3(C, and FIG 3(D). In this

cydmser, (28handotit atnet ylinide (25) 26 ywing ovithhide icoied] pojttibetkesen the swing

(25) nove 10 around the drive shaft (33) but do not
bushtsaf2§) a Me55find-ceritdrewhidy the bldie (23) moeesofortid and backward within
| ow- st age side conpression chanber (51) outside the
thpitdddengr{ @) (28% rEdecednd actidneallmdethe @bnfabGhoin(€3tween the piston
3(D), 3(A), and 3(B). The volunme of the high-stage
(22) alel the oylireies (21 kN &f the Fallowing bebier tHIES. P4, CFEIG(?(B)) FIG. 3(0),
is reduced in the order of FIGS. 3(A), 3(B), 3(0
andnFiGB ). 1In hB0&RE, de duppedylmastef24plaal ehd %Qierlc‘g‘rhnder (25) move
pl aced on the upper housing (16). In the casing (10),

‘areuisiphe érivosdafiqd3phn e dobmtatpper cover plate (40) is

formed as a high-pressure space (4a), and a space

[008)at ed ubthb@vort hthel ostameholisienthw-3tdge isklel comp@dsAdn @hamber (51)

i nt ermedi at e- pressure space (4b). One end of the

-outhidectha ipdeorp (228 i @hcddsinape Brded of FHGS.(Q): ${TD§§3@K)$ and 3(B). The

space (4a), and one end of the outflow pipe (1b) is

vobpaa of hettigh-stage sidé eomPLbseibe chirbises USE) inpide e¢hd disdon (22) is reduced
[ 0057] An intermnedi at e-pressure chanber (4c) and a

in Ihegdrd@r F QR 3 () 2B 3((FAndB(P). defined by the upper

housing (16) and the upper cover plate (40), and an

[003d]er g @iper powes plite (4BSS plLed 68 thd Spped ho®dng (1d)heln the casing
upper housing (16). A pocket (4f) is defined by the

(10)p pepadedusdtealioh)thengpéridveiopiate (B0MEI fa8néd 49 a I0ptBPrebure space
be | ocated on the 25 outer periphery of the outer

(d®y| bindles (@Y. located below the lower housing (17) is formed as an

intermediate-pressure space (4b). One end of the discharge pipe (15) is open 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 (1) is connected to one end of the intermediate-pressure

passage (4e), the pocket (4f) is connected with the suction pipe (14) to have a
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[0058] Wiile the inflow pipe (I a) is connected to one
end of the internediate-pressure passage (4e), the
pocket (4f) is connected withSthe suction pipe (14) to
have a 15 suction-pressure atnosphere, i.e., a
| ow- pressure atnosphere. [0059] The outer cylinder
(24) is formed with a first suction port (42) radially
suglemeressuterafmobphicta .o a dyw-praseure @Ragsphem. FI G 2, the
first suction port (42) is formed so as to be |ocated
(0§91t he Thegbrtes iclindsk @H) ib|fertecd( 28th. a Tt Fietion port t(#2)n radially
port (42) of the outer 5 cylinder (24) allows the
pehaduting dpeowsércyliode24)s s ilo A1@ .2 tiiwefirs{ Skcyion poxt ¢4 nin faramied so as to
with the pocket (41). This allows the | ow stage side
-be doeatede tos thenrightasidee of (HE1)lado (230 milthe dastesuction potthd2) of the outer
suction pipe (14). [0060] A second suction port (43)
cyliglef Gdyatlows theHewestdgersiderndmphessiva chamber (51) to communicate with the
i nt er nedi at e- pressure passage (4e). The second suction
poget (41).4 3T his sallbens rteel lew-stage sule bempiéssionodnmdet (51) e communicate
right side of the blade (23) and open to the
withi thhswstiag @irsi (d4). conpr essi on chanber (52) and al | ows
- the high-stage side conpression chanber (52) to
[0066hmuni c At esecond hsuchien | pored{43) eispriesmed eats phe eothdb)end of the
[ 0061] The upper housing (16) is fornmed with a first
intetediaga-prespoe pagsddd (4end Bhes swond sucionciat (3) o fdrn{edSp. as to be -
Bot h the discharge ports (44, 45) axially penetrate
locatied tophe righbsiglh g thd bladeQR3) Mk bperone thendighftapheidel catpression
di scharge port (44) is exposed to the high-pressure

- chamibge (32) drddealloovs Sk ddggh-siage side rpmpssssion chhmbeie(52) 5d xommunicate

the other end thereof conmunicates with the
with teimreetiiatt erepsaespaee (@bpnber (4c). Wile one end of
the second di scharge port (44) is exposed to the
[0061 ph- pHiesepee hougdrg (#6) tihforhkd vitt afjest disdeargo piar ¢44)i and a second
chanmber (52), the other end thereof communicates wth
distHaezehpayh(43).e sButhahe Hsniage peek) (44Dt S)cdxdal yepenetrate shefpper housing
(46) serving as reed val ves for opening and cl osi ng
(16).heWtiils oha gk opibe st (Msthardb poréd)dk agmded at tht héghopressure side of
ends of the first discharge port (44) and the second
the dovsctage gitlemordprdsdioy .chiB&AP1 ) te: otheredidaheepl @satusicates with the
chanber (4c) and the i nmmedi at e- pressure space (4b)

- intecmpdiaieipragsaraclidmbeadéhe)ot Rérilet direosiglhofathe aesnndi disdharpe port (44) is

passage (4g) forned in the upper housing (16) and the
expbsadeto the Usgingrdsdudy .sidd vthihediighetags BRlsnconigtession chamber (52), the
hi gh- pressure
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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25 chanber (4d) communi cates with the high-pressure
space (4a) through a high-pressure passage forned in
t he upper cover plate (40). [[§063] A seal ring (6a) is
di sposed in the | ower housing (17). The seal ring (6a)
is 16 inserted into an annul ar groove of the | ower
housing (17) and pressed agai nst the | ower surface of
ingchted eénid pl @atnalaf 2600vefoftthe 1ewdr lleing((21) and-prebéver agaimt the lower
i ntermedi ate-pressure lubrication oil is introduced
surfteoof ke et pace(28) difhthe [@liederhQugi rinrhtmhore Oiriterghelditt® pressure
contact wth the cylinder (21) and radially inside
lutirivatiseall i ind@dided)ontd/ihk Buifike dthhy Rvak hucdivg €.7) th@ide into contact
seal ring (6a) forns a conpliance nechani sm (60) for
wigithe S linder €1 )axd akdihIde RisideRhofeat Hfg (6a)] | MAEH the 2bdve @ndture, the
axi al gaps anong the piston (22), the cylinder (21)
sedlnthgd (6a) UPRSY a chapBintd mdbhnisme(6URs fp@tingran dx16d4dation of the
The motor (30) is configured such that its rotation
cybnded2iy adnitigl bad ayod teopistadl {22), 4hE0dylinaw (W)aand the upper
control circuit, such as an inverter. 10 [0065]
houdRu® (16) greQpadeadnm ARy Next , an operation of the
conpressor (1) will be described. [0066] The startup
[0@Hd] a mMahermdtdPy309!ik @uBfiglred A tHa®tsObiadioh Qipedd (s3&ontiddled by a
transmt through a drive shaft (33) to an outer
coitydlien (7)) haith) aaRdtralcitcliSfuck Mk b dRertér?5) of a
conpressi on nmechani sm (20). Then, a bl ade (23)
[00B5PducC RurmiigeOp@he&at i ng motion (back 15 and
forth-notion) iIn between swing bushes (27) and sw ngs
r eNadk, \e@ dp@ratiof loﬁ_ﬂﬁrtofr%zassmt(qgaﬂﬂm B& d¥dctiBed.ne swi ng
bushes (27). In view of the above, the outer cylinder
[0068F) amde tsfh@t\}\lﬁl SINEimdtyt (30 edllowdSthel R¥AlovCofas QURE (BMEto transmit
pi ston (22) while swinging relative to the piston
thr6@ah) a dve b émyto D @uERNRIBasST ¥) "R@haniisi®Br (RA%hder (25) of a
perforns a predeternined conpression operation. 20
cohPfe6sidn TRchisReri)f | ThenRefladd @3 piodacsshidetiptebdling motion (back-
rotates clockwi se fromthe state in which the piston
and_2&th-hiotioAY ad @dtvident Sfing GAEh&E (U7 andSsWink sl $EIEELE ianpiston (22)
FIG 3(C), a suction step is started in a |owstage
tog8ihee with TR Sink PAsKRIPPE! 16 Fikhw ofAE aBdY, thel ddtét&;?&iﬁél&‘{%) and the
in FIG 3(C changes to the states shown in FIGS

inné{ &lind3f @F) ARAI(Iundkhe Bistdn@2 Yy *hiléBwRiidghe]ative to the piston (22).
In this way, the compression 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 compression 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).

f0068] In the state in which the piston (22) is located at top dead center as illustrated in
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| ow st age side conpression chanber (51) is increased,
and a |l ow pressure refrigerant is 25 sucked through a
suction pipe (14), a pocket {Af) and a first suction
port (42) into the |ow stage side conpression chanber
(51). [0068] In the state in which the piston (22) is
| ocated at top dead center as illustrated in 17 FIG

FIG( L), aswgledpe-dtans sdeagpnpregitorc chnpates €510 s &iveed @utsidsithe piston
is formed outside the piston (22). In this state, the

(2D owlrs thig etagd, dbe dowmsiags sidsncarhprebeen Cbapbear§1) has substantially the
substantially the maxi num volune. As the cl ockw se

maxgnami whumné. A therdlockvdsrafotat{o@3)f i doine shaft §339 tadloevstthis state to
sequentially change to the states illustrated in FIGS.

seemjallys¢hapgatdtig(Bites thetrated imEFIGS. SMHhFH A)owdsiByethe volume of
si de conpression chanber (51) is reduced to conpress a

ther lofvr Stager sidet convivessiont dhemben(d ) axpedsiaddo compress s refrigerant.  When
chanber (51) has a predeterm ned internedi ate pressure

thealotr-sthges side dpfpmassine ehambgr 43 hae aheedwtemitddeintermediate pressure
| ow- st age si de conpression chanber (51) and the

and thusrardidfesdnee pn epssseure tehardnethe (14w stageagide sorapeedion chamber (51)
val ue, associ ated one of discharge valves (46) is '

andibe nesdrobadizterprastae vhathlird4 grreaches e setefaticgassariated mnt lo€ discharge
| ow- stage side 10 conpressi on chanber (51), the

valver é46yedi apenedr by sur enterefadiaieqpassturee srefligecdvar ige thet dowistage side
i nt er medi at e- pressure chanber (4c), and then flows out

compresshen ichambere (131 ¢repingesuardéatspasssure (@fi)geratt ois adischarged to the
i nfl ow pi pe (1b). [0069] On the other hand, when the

intgmiedrtespraidurd S8nbreo (4t} eandcthon Knivesenk 06 thetthiermedite-prassure space
whi ch the piston (22) is |located at bottom dead center

(4basntp lahusfovapipd (). FI G 3(A), a suction 15 step is
started in a high-stage side conpression chanber (52).

[00BBE st@h¢hd dthershand) whieri the FiiGe sB{A(33) hatage slockwishdrom the state in
states shown in FIGS. 3(B), 3(C and 3(D). Thus, the

which|thepistein @R)keis lbdaghl-a hagemsdedd centepaesiaitoated inaflite 3(A), a suction
(52) is increased, and an internedi ate-pressure

step ssfstargpdrianthiglsstageside cdrhpresgbn almambdr|(82y. pThe stafeaiilustasted in FIG.
i nt er medi at e- pressure passage (4e) and a second

3(Auwhbngen tdhet stftd83hovnt in RIGS. B{gH 3¢Chael 3[)e Thoprtkssolome of the
chanber (52). 20 [0070] In the state in which the

highistige rsid@ 2pmipseskion athachbat (B2) i indemdd,cant an asrmediate-pressure
illustrated in FIG 3(A), a single high-stage side

refriganprt as sicked cthamigk ran(ibApwi pipt dlakdn intesnelBate peegginst passage (de)
(22). In this state, the high-stage side conpression

andchsentiet suchigh pbag43) into the high-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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substantially the maxi mum vol une. As the cl ockw se

rotation of the drive shaft (33) allows this state to

sequentially change to the stétes illustrated in FIGS.

3(B), 3(C) and 25 3(D), the volune of the high-stage

si de conpression chanmber (52) is reduced to conpress

a efri?erant. Wien t he hi gh-stage side conpression
Chelﬁé%fé? eBd fha highpressuigeshamben ) 1spghss §r w6k vghus. disgharge valves

hus a difference in pressure between the high-stage .
(4éh ae 859136?1 e%iasn hlgg-prgqsg]f?bgerfngggl}t Hhdhe mégh-stage side” compression
hi gh- pressure chanber (4d) reaches a set val ue,
Charrlg%rr(ga‘)g theJughrpeessyrg gfTiggrantdp diselpresgd tanhnhigh-psessutg ghamber (4d),
refrigerant in the high-stage side conpression .
and therdiaghayasd high-presswry Frip eesastufiass @t of e high-pressure space (4a) into
di scharged to the high-pressure chanber (4d), and the

a discaanga Pedh)- gh- pressure refrigerant flows out of the
hi gh-pressure space (4a) into 5 a discharge pipe,

[0Q7ﬂ%) . [roteinefngeram eircett (1¢Br &t high-peassure (rmgm)e;antt ldéscharged from
hi gh-pressure refrigerant discharged from the

thenhigh-pegsedrs pide eqmapressintpelasaties (SDhenthe copmpgsserf (1 g condensed by
conpressor (1) is condensed by the condenser (101) )

thesgpadensen(W0lbard then dloavsriaioed teseiven(9g). Tihs reedtant Hewid refrigerant

o liquid refrigerant  in this receiver (102) passes

in thiy aeiierA(182bpasags theashanesteding deat(exoBynegn (L 08) pask gxpands through
through 10 the mai n expansion valve (104), and the

theappiaripensiorgvalde (K apsk thatexpanded digoidateddiednynttin gvaporated by the
evaporator (105) and flows into the | ow stage side

evapgrasere S5H rang hidewse Antpsthy lofv-stege side rpeompsession( ghamber (51) of the
Meanwhi | e, an intermedi ate-pressure refrigerant

compiepoesded Mranwhile, anvigtengedisieduessoreprefgeront chmptsssed in the
(51) flows into an intercooler (103), and part of the

low-plggg side epmiptpspianchamben (52 flows ditpean intedc)olen@8R) snd part of the

. through a branch expansion valve (108) 15 and then

ligyid goisigemnbiromethe necsteo G102 expawl throngh abganchteapasisineyalve (108)
élOB), the internediate-pressure refrigerant fromthe

and othent dlpavssiiato cwpristestapiercHABMer (B1)thiss inteseddder, (103), the

_and the liquid refrigerant flow ng through the cooling

intgymgdiatexernsscre reftigomnt fromahgolovestoge dideT¢mmpression chamber (51) is
i ntermedi ate-pressure refrigerant cool ed by the )

coqlgdh end 8wl lequid 18 gerast fewvineibugh the doling ghatsxabangst (46) is also
conpr essi on chanber (52) and conpressed into a

cooldgh-Ihe dsieumediae-prefsniegefrigerant Theled foyrtherineicoolen (103) is returned
operations are repeatedly carried out, thereby cooling

to thednglastage fsisle eompnebsion sharnber @2hpod atooprésted 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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[0072] -Effects of Enbodi nent As descri bed above,
according to this enbodi nent, the | ow stage side
conpressi on chanber (51) and®the hi gh-stage side
conpressi on chanber (52) are forned outside and 25
i nside the piston (22), respectively. Therefore, the
whol e conpressor can be downsized. [0073] Since the
compoResisa gl Srdharesnpy dbeilow-staegneide copwyession ¢hpenber (51) and the
_hi%h-stage side_ conpression chanber (52) are |ocated
higi’oﬁ Heaiic eopmssipishawper (§2), resuliingan thersducesigmsnbe of components.
conponents can be shared by the | ow stage side
[0 3hpr eSertbermaranbiase (sl lovmsthee hde isprppressiagechamber (51) and the
.conpression chanber (52), resulting in the reduced
higheatggsrsidss crepassviemn ekamber (82uare Hormpdseputpide and jingide theepiston (22),
| ow- st age si de conpression chanber (51) and the o
respeqityelys dbe voluree ofribe dugh-eiage Isideb eompBeyiomrebambenéP) inevitably
outside and inside the piston (22), 5 respectively,
begomes\sglallpethen thateolihe lovestage side @enmmpipe@bamhemﬁégrb efs a result,
(52) inevitably becones snaller than that of the ‘
thej lowe-séaes gedesiogpressinprabembem(S hanrbide hightstagerddacomegngssion chamber
the | owstage side conpression chanber (51) and the

(52 lgwe s&@gténtsalbre theo fpne geixamugh anmeressipg Aprdugy gesulting in reduced

. Substantially the same maxi num conpressi on torque,
vibraioglapil sefluced peigerced  vi bration and reduced noises. 10
0[c70075] Since the rotation of the nmotor (30) is
[00dBht r obines they ratateoncefhtheonpier (30)0is, contrelledibpithe cofitreller (70), the
refrigerant flow ng through the | ow stage side
amewl egsirgerah Alopang (Bayghathe lowstagh isigl-cotrpgessivnddamber (51) and
conpression chanber (52) can be controlled. Cost for
theclygb-gizgel sidsonempisssiamechamhber (529 stan deen crgratleduc €gstinfir| @nsumed
advantage i s taken of high-performance two-stage
PO anspidiar c08 §apOiGTedseert evhilh cidvithgp i bkan of dpgleperformance
(4a) is defined by the upper cover plate (40),

| twaistageranmiassiin. t he upper housing (16) or any other

conponent can be avoided. As a result, the leak of a
[0076f r i g¥nemthedlightppessine spiast (Fa)iionlefinel g cthanipped cover plate (40),
_losses can be reduced, resulting in the enhanced
disieftiancofeghe yppdrd®nzing Th® drreiy dsharfcotipeneasiande @yo)ed.s As a result,
sectioned into the internedi ate-pressure space 20

- the(lagh ohrdrafingerhintydup te shedistarpae end 4mychanind] tidsses can be reduced,

I nter medi at e- pressure space (4b) can be
resulting in the enhanced efficiency.

[0077] The inside of the casing (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 mechanism (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
COMPIeSSOrs.

[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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formed adj acent to the conpression nmechani sm (20).
This can reduce the degree of superheat caused by
suction, resulting in the enBénced efficiency. [0078]
Since the internediate-pressure space (4b) is forned
inside the casing (10), the pressure applied to the
casi ng (10) can be reduced, leading to the facilitated
suptaqtislly dn surfage confsrewib ke pistn732) adyide bade @), dlefs can avoid the
bushes (27) serve as coupling nmenbers through which )
WRREE- A (06rihg PEjoraa) e th Blade (29)duaing qpstApPRGRdGhe buming of
each other and are configured to be 20 substantially
coptacispprionsdherepfi act with the piston (22) and the bl ade
23), this can avoid the wearing-away of the piston
[Oé@i) aRiice e Yyineg bushes {270 ard prgvidpe iauirfaae aprtaqtivdth the piston (22)
burning of contact portions thereof. [0080] Since the
and \fhsblagt @ sthisatloverpertinns\af dhel sivingdushesc@7r bakimgtcontachwith the
.the piston (22) 5 and the blade (23), this allows
DPighst ﬂp?d mad ghe plade £3d)rig hovie Basxeelient peaking Jueasionac Thisi qan certainly
t he iston (22) and the blade (23) to have an
preyveates laalstof gaafrigerpnt oot thedowTstags segmcq;@rp@m ghamber (51) and the
.prevent a leak of a refrigerant fromthe | ow stage .
highrfegec ilsr eampisasiem astmber 5(59), atradinge to Hhghprsvenjed siedection in
conpressi on chanber (52), leading to the prevented
compprpsHOR BHiciancy.conpr essi on ef fici ency. 10 [0081] Since
the blade (23) is formed continuously with the
[008}] i ndetinge2ttle blade (@3pporfemredaconitueusly swishdbebsylinder (21) and
cylinder (21), it is less likely to apply an abnor nal
SURPeHed it rogthe ifs |eodsl byothe I?efhbd%rd@lizi:?,)ls dessildglho perpplyom abnormal
and cause stress concentration. In view of the above,
concgptraied deadgtopibe tilasle (23) Hedsg bpdratign amd bansd straspeehnediitiagion. In
_enhances the reliability of a mechanism 15 [0082]
view; pE thet ahove.obarslidpgrimries iy legd Jikelyde heodanheped. aThis enhances the
rigorous sliding portion, such as a sliding portion
religbiisibebymeehamisnnt or and a vane that cone in line
contact with each other, this can enhance the
[0088] i abPince theobtarneompressoy (Ebdprsams bave 4 yigovans sliding romdon, such
application of a high-pressure refrigerant, such as
as dingqoedn Funpdsed m% reerotayi anden parret thabomérén ding wentact with each
shaft (33) located to both axial sides of the
other, this can enhance the reliability of the rotary compressor (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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20 eccentric part (35) are supported via the bearing

parts (18, 19) in the casing (10), this can restrain

the sliding portion fron1beiﬁ; partially pressed

agai nst the upper housing (16) or the |ower housing

(17), resulting in the inproved reliability. [0084]

-Variant _The refrigerant circuit (100) of the first .
Se%‘ﬁ’glcf’éﬁpﬁ%ﬁ‘ﬂn YPA‘{F 0k snd g Grarprater HAvbarg copmpciggghequgha refrigerant
.conpriﬁsion and_t wg- st age expansj on cycle as X

tisrader - Pieg intsreoplsns€i03rnis pemertgdr with Hier dgwstage side

PIPY 1'8s
(100). i s, configured such that a conpressor (1), a
COE’@FﬁfélﬁgéFaI(@M?D apd the bighstage solr)comgressips charpr(8on

val ve &109), an intercooler (103), a 21 second

[0888d ans ifw Heisfrigerant eigguit G0Q).cnbighsessure sefrigeesy digeharged from the
.connected through a refrigerant pipe in this order.

highygiags, side ommasssionodrmber (3P et thed comprgssondl) dsvcerdegeed by the
side conpression chanber (51) and the high-stage side

copdsmpered e ormd dhemibevs 1sp jhe poass](192). t Rbe rashitanididaist refrigerant in
circuit flOQ), a high-pressure refrigerant discharged

thig resigivien ¢102) i expanded fiio endateswpdiptesuesswearfiaseant teeygh the first
of the conpressor (1) i s condensed by the condenser

expangien  xalye t (18R, randwdhe imtermeriate-prastwerrefrigepgnt masges through the

. resultant liquid refrigerant in this receiver 10%%

intprgoighghfdd and mersngs thravegh thedveeans prpersien @almﬂlﬂéer ¢ expanded
through the first expansion valve (109), and the )

refrigerantrisiexansrgied dyuthe pednorajer 4H5) pansls 8ews hinbudhe tew-stage side -
i ntercool er. (103) and expands through the second

- CorgRIsaTian ShampbgryE1) efl tie. comisessrp hd e Ylcpowhide.rdangintermediage-pressure

evaporated by the evaporator (105) and flows into the
refyiggrast eqpapessed indbadewsagsnsidh gampresgisn chambeh 51) flows into the
. compressor (1), Meanwhile, an internediate-pressure
interepeleiy £k43 t andoispeecied dherapint b thowehizarpot skpanded through the first
conpression chanber (51) flows into the intercooler
expansigy vahe (199% o dneatldtinay, diquidbyeftiperanteisralgeeapled in the intercooler
expanded through the first expansion valve SlOQ)._In
(103 di Theomtermedigiecpressis rgéiigananticsolsfl by theoistesepdler @A) is returned to
intercooler 15 (103). The internedi ate-pressure
ther highisgpgeapite compsessipn chambert €23 ovide corppEsyedi ito a high-pressure
returned to the high-stage side conpressi on chanber

- refiigergnta ndhe gigrementiened ensrations e pensetedivecarried ugethareby cooling

The af orenentioned operations are repeatedly carried

- rooguait, foheseatpje. dydhe expporaseml@f)., for exanple, 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 (1a) and outflow pipe (1b) of the first embodiment.
[0088] More particularly, the éas injection pipe (l¢) is connected to the barrel (11) of
the casing (10) and communicates with the intermediate-pressure space (4b). The gas

injection pipe (lc) 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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[0087] (Enbodinent 2 of Invention) 20 In this

enbodi nent, as illustrated in FIG 6, a gas injection

pipe (lIc) is provided instedd of the inflow pipe (I|a)

and outflow pipe (Ib) of the first enbodi nent. [0088]

More particularly, the gas injection pipe (1c) is

connected to the barrel (11) of the casing (10) and .
theclpghembedamens apg nof proddedhtaad ge ditermeedinte pregsuse ppuaee (de) is formed

The gas injection pipe (1c) is connected to

4b) . :
to %?I)ldea@@ﬁ@lt > beundayrhatwewothe uppard®psiog (1heantlithe foves housing (17).

enbodiment in FIG 5, and an internediate-pressure )
Oneefandgefanthei snteadedintgrnredsare npassagsol @e) (aO8unicateshewith the
. intermedi ate- pressure space (4b) of the casing (10).
intergwdoie-measwhsiage (4h)- t hi s enbodi ment, the inflow pi pe
| a) and outflow pipe (1b) of 22 the first enbodi nent
[00R0 not Apr dnieeadiaterpeesaure rafigeranti sompresessls um ethpaloyagtege side
(4e) is formed to extend across the boundary between
compresigrp ébarnlears(Siy floye) framdthe Hetermediatelppessimegcifaner (4c) into the
~ One end of the internedi ate-pressure passage (4e)
intergyedhiatd-preseise spac (4enditereflonesithatughphe ssemeedegperpressure passage
(4b). 5 [0090] An internediate-pressure refrigerant
(4ep dntpribe beplhi-staget fide Pompesssige chirlker (62npr es i b comprdsesd. A gas
51) flows fromthe internedi ate-pressure chanber (4c)
refiigaranttfhoen thenintarermiir (183 )pis supplied thpagke theddns injedtiothpipe (c) to the
flows through the internedi ate-pressure passage (4e)

- Intgrppediatepressurghreigeymt $i the inenpedistsipoessaeapber (4b52)d gwled.

as to be conpressed. A gas refrigerant fromthe
[00Ph} er cootiew of H33bave, siugpthieams injedioghpipdh €l cyasprovided, an external
_injection pipe (le) to the 10 internedi ate-pressure
pipg.efuch geithmmtlow pipe (1) eambeliomtitedor essa resuliptieepressbie loss can be
and cooled. [0091] In view of the above, since the
redgens, resulsingiio mnpichieved bjghi-offipicnvy dpde. dhheenther stalcture, effects and
pi pe, such as the inflow pipe (Ib), can be omtted. As
bengfitsease bimilat toethpseeafgbe Eirstesbodimenbe reduced, resul ting
in an achi eved hi gh-efficiency cycle. The other
[0082} uct @Frdodmidng Stof Imyemtionenef its are simlar to those
of the first enbodinment. 15 [0092] (Enbodi ment 3 of
| ndhougnin thd seeondybmboditivet e cylindee vhadbergf0) ofthe cylinder (21) is
cyli nder chanber (50) of the cylinder (21) is open
opeapypraidlly, a aybpdérndembeh£5erf £ SPhindet (Al)cyf islembpdib)ent is open
of this enbodi nent i s open
downwardly as illustrated in FIG. 7. In other words, 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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downwardly as illustrated in FIG 7. In other words,
in this enbodinent, the cylinder (21) is oriented
upsi de down fromthe orienta2ion of the cylinder (21)
of the second 20 enbodinment. [0093] To be specific, a
piston (22) is fornmed continuously with a | ower
housing (17). Meanwhile, a |ower cover plate (41) is
(43t ebbeved hightdtezel oider cdmprsismap Chapberaffi®)arw communicate with the
i nt er medi at e- pressure chanber (4c), a high-pressure
hightpragsare qatibentid) anThe imtermedidicapressuredsunter (3 sagmunicates with
(4e) are fornmed in the |lower housing (17). 25 [0094]
an Fitegnediatetpesve dpate { ha ayd theantesm¢ di4le-mmedue4 Bysage €4e) allows the
formed in the | ower housing (17). The first discharge
intponadistetpiesairt epacea(dbdwe Soageurstate vatinthedsigh-stage sadebesmpression
(51) to communicate with the internedi ate-pressure
chohbari(®?). (4c), and the second di scharge port 23 (45)
all ows a hi gh-stage side conpression chanber (52) to
[0 imunDoahe odier thahdhethe Hiigihppsass whambérafdide coftidinicatdsethrough a
i nt er medi at e- pressure chanber (4c) communicates with

- highrpresstier passhigat @hprveds artéglspessué 4pjce @nll tHee structures of the gas

i nt er medi at e- pressure passage (4e) allows the

inj¢atioe piEed(la) endothe sthar eosypacents 4y the etico miifents cad dendfith are similar
t he high-stage side conpression 5 chanber (52).

to tho§0F]tharecomkembbdimehtand, t he hi gh- pressure chanber
(4d) conmuni cates through a high-pressure passage

[0004h) w{Bnibadithergd) pr essure space (4a).. The structures
of the gas injection pipe (Ilc) and the other
conpothérkmbatinent) as diusanted fifi #6G s8,amdoib estemi passaped80) is added to
simlar to those of the second enbodi nent. 10 [0096]

the(fizstiendiodendnt4) I n this enbodiment, as illustrated in
FIG 8, an oil return passage (80) is added to the

(0007} st elotroghirtiewttarly,[tBO 81l |retult pagsaget (80) isadisyosed kongithe barrel (11)

. return passage (80) is disposed along the barrel (11)

of &k chdieg (3 NOné 0 of (heeikbrethrnipatsage (H0) iy epenrthrquah sheg®p surface
(80) is open through the top surface 15 of the upper

of ihewpperpdoateplatOi0).OnOh hiee othbeharda i, othéreeralt dfcthe @fldretin passage
the oil return passage (80) is open below a stator

(80} 2penbelohen statoo (32) 30Yhe motor (30).

[0098] The oil return passage (80) is configured to return lubrication oil isolated from

‘a refrigerant in the high-pressure space (4a} to the bottom of the casing (10). More

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 returﬁ 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 fo 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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[0098] The oil return passage (80) is configured to

return lubrication oil isolated from a refrigerant in

t he hi gh-pressure space (4a) 240 the bottom of the

casing (10). Mdxre particularly, lubrication oi

isolated froma refrigerant in the high-pressure space

4a) and 20 allowed to collect on the upper cover
ﬂﬁ@@te (Bopodizeses of rvenigtn)t he oi | return passage (80)

and returns to the bottomof the casing (10). [0099]

| n 4dthangbfin theefomsbembodimens lairicatien pd ¢ wteded foough the oil return

refrigerant in the high-pressure space (4a), this can
Papsage (&)ﬁo |theb bottem job theogdsingr @0, beisrrgtudiesictiosangatisupply passage (81)

together with the refrigerant, i.e., suppress a
axjadlakerdendimg Ithiongl he detenod of 2B [dBiveghai (33% it Hbisoethbodiment as
_return passage (80) is provided, lubrication oil can
1HW$E@ﬁﬂﬂ%Wﬁl% returned to the bottom of the casing

(10), resulting in the prevented | ubrication
[0KaR]f undare particthdyothh eil-sipplygrassage (8%) fieatisllyafidmed inside the drive

benefits are simlar to those of the first enbodi nent.
shatiy (33) @d tpnfirbd th sunply Bbdfatiomvehalicondd tl dollectghn tha bbttem of the

fourth enbodi ment |ubrication oil is returned through

- caging: () Ito raeslishimg pprivsager ¢@Opresstort mechrtisno (20)f thtdveh an oil-supply

casing (10), it is returned to an oil-supply passage

pupn@134). axihaloflyrerxn pandagey 80 hisontgdruckdirito therdibsuppty pdssage (81), one

drive shaft (33) in this enbodinent as 5 illustrated
end af the@il @urh @agdpe k8N ds ppart theerighrthy topt hiefaoe lof thepydpgr cover plate
passage (81) is axially fornmed inside the drive shaft
(40).33)l thadtheoehd gharedf is opauiophy nidirintceft the nileupplaldassagd (81). In
_to collect on the bottomof the casing (10) to a
viesy ¢fthegbqyer ubdnatadn @il isolafeddesn emefrigefaaninghe hi2B)pressure space (4a)
through an oil-supply punp (34). The oil return
anghalievergeto(@blect en thetuppeucedr phito(40h @asses twopgH thepdlseagr passage
(81), one 10 end of the oil return passage (80) is
(80 pad rehrou g thdenitdppint of filsec eilahippliepasgper (8¢ v eFhepbite structure,
(40), and the other end thereof is open to the
efferittiasl enefifs arhsinolar tsthpg of thafsahen(®jmedtn  vi ew of
t he above, lubrication oil isolated froma refrigerant
[0103] t he(Ariother Fingsslimentypace (4a) and allowed to
coll ect on the upper cover plate (40) passes through
t h&hepteserdtinventipn ssaydmve (APl lawthgrsetiotunsint the tibere embodiments.
m dpoi nt of the oil-supply passage (81). The ot her
[0184) uctEorexampke, efcfibates (21 dndyeechixcddsnad raepistoni(32) mdyobe movable.
those of the fourth enbodi nent.
[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] Furthermore, while a pistdn {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 ihner cylinder and make contact with the piston (22).

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



[0103] (Another Enbodi nent) The present invention may
have the follow ng structure in the above enbodi nents.
[0104] For exanple, a cylind&5 (21) may be fixed and a
pi ston (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
cophppighheatingnd plate (26), and a piston (22) may be
formed continuously with a | ower housing (17). [0106]
[OFQR]t he Frrshermarp 4 nsfrigeping forih¢ @figarayt cireuit (100 ¢s nat limited to CO,.
coqﬁéete ring formthat is not cut, a blade (23) may
B RiAde APPRMGABHLIGUt er bl ade (23) and an inner bl ade
§23). In this case, the outer blade (23) may nove
[0 war dsateserizediabare the presam imenton csyhsefid dor anmarompressor for
make contact with the piston (22), and the inner bl ade
coppgyssingy rbigsrdnd imbwa stage anldaokatde dorf impartioulannabtary compressor
. cylinder and nmake contact with the piston (22). [0107]
in THkich ef Ao yetagnt sidé reotipresgibfOdhantber pndv i deglostage hidet icogpression
or be switched between 25 cooling and heating. [0108]
chmpbartaee fromed imtheshmeglmant for the refrigerant circuit
(100) is not limted to CO2- | NDUSTRI AL APPLI CABI LI TY
[0109] As described above, the present invention is
useful for a rotary conpressor for 5 conpressing a
refrigerant in two stages and suitable for, in
particular, a rotary conpressor in which a |ow stage
si de conpressi on chanmber and a hi gh-stage side
conpression chanber are forned in the sane plane. 26
CLAIMS 1. A rotary conpressor conprising a rotation
mechani smincluding a cylinder having an annul ar
cyl i nder chanber; an annul ar piston contained in the
cyl i nder chanber eccentrically fromthe cylinder and
sectioning the cylinder chanber into an outer
conpressi on chanber and an i nner conpressi on chanber
‘a blade disposed in the cylinder chanmber and
sectioni ng each said conpression



chanmber into a high-pressure side and a | ow pressure
side; and a casing containing the rotation nechani sm
said rotation nmechani smconpressing a fluid by
relatively rotating the cylkgger and the piston,
wherei n one of the two conpréssi on chanbers serves as
a | ow stage side conpression chanber for conpressing
a lowpressure fluid into an internedi ate- pressure
fluid, the other of the t@h.AddMPressi on chanbers
serves as a high-stage side conpression chanber for
conpressing the internedi ate-pressure fluid

conpr gs j S e.side ¢ ressi on .chanber ..
R g G RO e
Shader haigg whisehulah eylinde dRBHIbRE; CarPigR S Rstbh Wotained in the
conmpressed in the | ow stage side conpression chanber
ayéinfler ebarnleerd e¢asntrinalip dfroinn ied eylimdercasi megtioaingther cylinder
r.driving the rotati.on chanismis contained in th
cPRnFF 47 ghltg F81§‘£’£ﬁ_5é‘°_§;9§eé’élg% ! 3 ST FofpRRSTION ChitpRer; a
HIAHOuBBoA fN 1R SATded chRn®ef %ﬁd'é&&ﬁ’oﬁiﬁ% each Sﬁid compression
i nternedi ate-pressure space Is connected to the
chagibay.in@. aTthegh-pteaswe ceidpr &k ar lok-pEessure kidephaician casing
the.auter conpressi on chanmher serves as the | ow stage

coptauupg iy Bt meg r Said getafing mephapisporIRISE g a fluid
@f}@ Lghs side conpression
ha@gﬁyﬁgwﬁgtﬂ%’ﬁ@ﬂﬁggj 3?@ ﬂ%’t gt(r%‘)élSsor of Caimi1l,

wherehdreinhend of @tid 6o spRPEeseiont dRMBRDEerk8s ¥R hilaRlstage side

controlled. 4. The rotary conpressor of Caiml, .

CREEE eSS ehanghes ifag cospressing @ liomt-preasure fluid irto an intermediate-
Lah- gqsure space into which a high-pressure fluid

Hl?ésg’%etot?'g@med, the internedi ate-pressure space being

Obt ahB esthe¥f GRTRRE SSnfiStesdish (CASmbEW SrdGLas aOfigh-stage side

conpr essi on chanber, the

compression chamber for compressing the intermediate-pressure fluid

-compressed in the low-stage side compression chamber into a high-pressure fluid,

an intermediate-pressure space into which the intermediate-pressure fluid
compressed in the low-stage side compression chamber is introduced is formed
inside the casing, |

a motor for driving the rotation mechanism is contained in the intermediate-
pressure space, and

a gas iInjection pipe through which a gas is injected into the
intermediate-pressure space is connected to the casing.
2. The rotary compressor of Claim 1, wherein

the outer compression chamber serves as the low-stage side compression
chamber, and the inner compression chamber serves as the high-stage side

compression chamber.



i ntermedi ate-pressure fluid contained in the

i ntermedi at e- pressure space and discharged fromthe
hi gh- st age si de conpression chanber. 5. The rotary
conpressor of Caim4, wherein,4he

i nt ermedi ate-pressure space is fornmed bel ow the

hi gh- pressure space, and the casing includes an oil
return passage through which the high- pressure space
Tonmubharatasy cainpressoreof Glagmnie dibgtain pr essur e space. 6.

Th . f Claim. 1, wh i n, the notor
ol (BB G ERE 5% e Bour Sl Froeolthr t coupl ed
4.0 t PEhd RERY com %b%s&réfvgaﬁﬁqf hé@f udes an eccentric

part that is ecCentric fromthe center of rotation,

t he dhcemsting 5 fpaned irsemallpiwdth 4 highhieessateodpacaivdo aviieh &
of the drive, shaft |ocated to both axial sides of the

high-prrssyre fhud s ingrodugeds Hio iateryiediatsaplics e ppacedeing ebtained

S} - Jhe: rohar vy GooRres of im1, erein
e Sreingiacinl R ISSBFBRE A neohgSEhe: ol R e
intemubdinterprogiurd fleiddoaganek iremd sntbFRedihleSrbRULS space and

d{i)eri pheral wal | surface of the cylinder chanber to
yeharggd dromp the yabrstagewida conppressien clesnbasf and passes

Stom ol FopeRSn ddetnih R pi cron and the
), e Aot e, i oy L IR e
agdi ngabl e rel ative to the piston.

the casing includes an oil return passage through which the high-
pressure space communicates with the intermediate-pressure space.
6. The rotary compressor of Claim 1, wherein

the motor includes a stator, a rotor and a drive shaft coupled to the rotor,

the drive shaft includes an eccentric part that is eccentric from the center of
rotation,

the eccentric part is coupled to the rotor, and

a part of the drive shaft located to both axial sides of the eccentric part is
supported via bearing parts in a casing.
7. The rotary compressor of Claim 1, wherein

the piston has a shape of C obtained by cutting an annular ring,

the blade extends from the inner peripheral wall surface of the cylinder
chamber to the outer peripheral wall surface thereof and passes through the cut
part of the piston, and

swing bushes coming in surface contact with the piston and the blade are
disposed in the cut part of the piston such that the blade is reciprocatable and the

blade is swingable relative to the piston.



