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

[ 0001] The present invention relates to a rotary fluid
machi ne, particularly to nmeasures for controlling
force exerted in the axial direction. BACKGROUND ART
[0002] As a conventional exanple of a fluid machine,
Patent Publication | discloses a 10 conpressor having

an eccentric rotation pbﬁggﬂugqﬁaﬂpisnlachieved by a
cylinder having an annular cylinder chanber and an

annul ar pi ston whi gipTER§OM Y ' e cylinder
chanber to make eccentric rg?g??%ﬁ¢HQ%% fluid machine
conpresses a refrigerant by naking use of volunetric
change in the cylinder chanber caused by the eccentric

TECHRICAL FRfLHhe piston. 15 Patent Publication 1:
Japanese Unexam ned Patent Publication No. H6-288358

00D BOL BLIBRes 6 AVt AT T HE
TG BAVE T0003] “The Conventrarme pror el locheasures

foraBhiyoléing otk ExdRicdi@thenREDaREGRIHWNI ch is 20 connect ed
to a notor. Therefore, it has been required a ‘

conmponent for receiving fluid pressure applied in the
axial direction of a drive shaft. Mre specifically,

BACIEGRIOWND ARTt he conventional fluid machine is
pressed by the cylinder due to the conpressed fluid

(0062 s s Ak @. conRentibnakbatahiple of 4 Auiiemadtigte Pa@ss PABIEIALSH 1 discloses a
bet ween the piston and cylinder, thereby inpairing the

compressor badyg af Sc¢dfidfotdtionl pighi nethirien abitieesd bhe cylinder having
present invention has been achieved. An object of the

an pregdantylindee cbamberi mdt an peddarepition which ds pos@iied dnithe cylinder
the axial direction to reduce the slide |[|oss, thereby

chanthsr doimaket beceatrici witaivoy . The MEANSnQRIBOLMMEsSESIR refrigerant by
PROBLEM [ 0005] As shown in FIG 1, a first invention

makigg [ugeiek vel et chapgeini the cylislen thambef 2B)sed iydhe escentitdotation
rotati on nechani sm (2S), each of which including: a

of g pisk@er (21) having an

Patent Publication 1: Japanese Unexamined Patent Publication No. H6-288358

DISCLOSURE OF THE INVENTION

PROBLEM THAT THE INVENTION IS TO SOLVE

[0003] The conventional fluid machine has only a single piston mechanism which is
connected to a motor. Therefore, it has been required a component for receiving fluid
pressure applied in the axial direction of a drive shaft. More specifically, the piston in the
conventional fluid machine is pressed by the cylinder due to the compressed fluid pressure.
As aresult, a large slide loss occurs between the piston and cylindér, thereby impairing the
efficiency.

[0004]  Inlight of the above, the present invention has been achieved. An object of the
present invention is to reduce the fluid pressure in the axial direction to reduce the slide

loss, thereby improving the efficiency.
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5 annul ar cylinder chanber (50); an annul ar pi-ston
(22) which is contained in the cylinder chanber (50)
to be eccentric to the cylinder (21) and divides the
cylinder chanmber (50) into an outer working chanber
(51) and an inner working chanber (52); and a bl ade
(23) which is arranged in the cylinder chanber (50)
to divide each of the working chanbers (51, 52) into
a high pressure region and a | ow pressure region, the

M@Aﬁsm@@zvﬂréﬁﬁpﬁgiﬁﬂﬁﬁf 10 (21) serving as
an

cCo-operating parts any one of the piston (22) and

[odgbf CWisi AR ih 44, 18R iRfAakbR ri‘ﬁ’cﬁé(de@%dﬁxfs{]{»’oté%fo'ﬁex@echtanism (2F)
el n ro ou

g noving such that the noving part ates a

: T tati . _
oo BB B IREL DAL SSLb O PR TR bavin
‘ o e it '

N SR SRRy R8T S Mo L

h ot Stigt t fait: RS T

BB ) o, Qe 0BG SAIHP I L, e e (50

intd"RE batel WAKiRSkhahter S 1)anaes iaHGhwiiale Gagbef gstzﬁzeand a blade (23)
co-operating parts is provided at one side o he

whidBfis hrcired ph ﬂfe&:ﬁ'ﬁa@i‘} cRabArT80)Y0b BFidd SachRF o WEMtiR! cHabi®ers (51,
ot her side of the partition plate (2c). [0006]

52)Aawod Bigh @réssurkliegibh bEd a 16w SRIshaB regtbe thd PRtohi (23 ardile cylinder
second rotation nmechanisns (2F) and (2S) are

(21 peémviigesk, cd-bperamng patsp@id sny 3d9 opthet ﬁi@toﬁq-m)o@z;@tﬂer%i%ier 1)

parts rotate relative to 20 the stationary parts
beind statienarp-anp ehabibagbgiag hsoving slvhngs: thbenovdhg! pRs réthict ABout the
wor ki ng chanbers (51, 52). Thus, a fluid is
statgmayyr pas.edllior fie patatied mech&fsth (AEY andlithrgsdcond rae@n chechanism
invention related to the first invention, the inner
(2Shvar« iarrgngedhtnbe radja¢& )to afach fther ywitin departitionripiats (2603andwiched
of the first rotation nmechanism (2F) and the second
therebetavebn andgbh and smvidSparte py theatvea statiowasy pges of the first rotation
conpressi on chanbers and the outer 25 working chanbers
meqhgnismof2F) rad el sepahsrrotatianipeachaniso (29 are hearfged stich that one of the
rotation mechani sm (2F) and the second rotation
CO-QREEFHEM B BIproyisied et omergidmh of tthey pagisiopretsi @n) and the other is
chanbers. [0008] According to the second invention, a
proyided of the othghpide ekiba ppritiopdlaie €ges in the 2 first
tation nechaq{sn1(2F) and the second rotation . )
[0098]c hahpeonding & therfrgiooyeniiorowash et standtiepend; ratatiap menghanisms
i.nventign, the outer working

R A e Moo S T g S e v
the gy i £49) Lo So-00oBURB RBGS (o AEHS AN a umee of s working
chaxinlggr% r(SY\,Ky’Zif.i n‘EJhus, a fluid is compressed or expénded.

[0007]  According to a second invention related to the first invention, the inner working
chambers (52) of the cylinder chambers (50) of the first rotation mechanism (2F) and the
second rotation mechanism (2S) serve as a low-stage compression chambers and the outer
working chambers (51) of the cylinder chambers (50) of the first rotation mechanism (2F)

and the second rotation mechanism (28) serve as high-stage compression chambers.

[0008]  According to the second invention, a fluid is compressed in two stages in the
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5 chanbers (52) of the cylinder chanbers (50) of the
first rotation nechanism (2F) and the second rotation
mechani sm (2S) serve as expansi on chanbers. [0010]
According to the third invention, conpression and
expansion of a fluid are carried out in the first
rotati on nechani sm (2F) and the second rotation

oo A B0 LR
(003 ¢ 'hEex'cé?c!}di%'ﬁ aLe dflq q%@l}ﬁéﬁ%‘é@f&d%ﬁ th i BV eRiBA e GARE working

co-operating par

BRI 308 RS B O IR0 s
sec?h& ‘f‘(%taﬁ&ﬁ’ AR m gﬁn&%é} ?g &?}Ing%gs@? Lhambeed an@'ind gﬁer working

Irst rotation ne Ism € COo-operatin

chafffels ((é%%))f e C{Xielﬁ?éecﬁ%%e s;(?b)a(sf' fe gﬂ%%ﬂﬂ&f g}%@ﬁ%}é@% (2F) and the

adj ac tot Irst ro I‘on e NI sm

sec%lggf)o\fa:\t%%ecﬁ sr(?)x?Zt é}@éﬁ(%?%s%%&%%%e%?r: ihtei on plate

Is forne e en at es

[00@% OPRE&HIAG toPRE tfird hYerRion! G@m%ﬂeEﬁ&n and e%?&r%ﬁql of a fluid are
rotation nechanisnms (2F, 25). [0013] According to a
carSiédbit ih e BRbE hRshilA (il?ia)nﬁglfiessiecbﬁﬁﬁ%ﬂﬂoﬂ%%éhgﬁism (28S).

novi ng co-operating parts ( [

the first an

[00$ELcONdeddtialit® B fomEN aivesiidn febdted #3he Frf IGRMASA! @€ paltRion plate
a drive shaft (33) and each of the first rotation

(2c)rBEMaNias thd 2l pdtes (26 £ aRNEo-bpdratingd Partd (PBCHRMCS fiyst rotation
(2S) is provided with a conpliance nmechanism (60) for

meei@nlsai 20y abdrthe BeOnHiromtio® et @igO(AFer ati ng parts (21,
22) in the axial direction of the drive shaft (33).

[001 D014 cdondinpeo 5 (ifthlinvanvientrélaid td dekrganidmioh] the cerpsrating part
of the co-operating parts (21) is prevented by the

(21 nxf dhe Giostrpbiatioie enschariismi @F) @60)the cO-Qp&datiAg partdi2ay of ahd second
seventh invention related to the first invention, the

rotation inmaghai® $m ¢S )ogskacant toghep firdt sota2dn) medhanizen () diavaidividual end
second rotation nmechanisnms (2F, 2S) are connected to

platgs (#6)and sheapartiti@Bplan@crmdhmadd oftthe £nd platasqRa} obthe co-operating
mechani sm (2F) and the second rotation mechanism (2S)

parts €2 prod et aidtsecendaotgsion ampsbanisoh @K, 28).( 60) f or
adj usting the position 3 of the co-operating parts .

[00F31) Aepordiag dpr ectixBninyertigotlated tte theefiggki iavention, the moving
direction of the drive shaft (33). [0016] In the

co-apsyatingrparth (aa of #ie, fighpnd sesand wiation mechagisins (BB 2S) are connected
co-operating parts (21)_in the radius direction are )

to a@Hischatt (33 andicashpiihe figtiyetatipy aeghamigm (2) ashibe isasnnd rotation

mec agljg;r?lnb%ms provided with a compliance mechanism (60) for adjusting the position -
of the co-operating parts (21, 22) in the axial direction of the drive shaft (33). |
[0014]  In the sixth invention, leakage from the ends of the co-operating parts (21) is
prevented by the axial compliance mechanism (60).

[0015]  According to a seventh invention related to the first invention, the moving
co-operating parts (21) of the first and second rotation mechanisms (2F, 28) are connected

to a drive shaft (33) and each of the first rotation mechanism (2F) and the second rotation

mechanism (2S) is provided with a conipliance mechanism (60) for adjusting the position
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5 (60) for adjustnent in the orthogonal direction.
[0017] According to an eighth invention related to the
first invention, the noving parts (21) of the
co-operating parts of the first and second rotation
mechani snms (2F, 2S) are connected to a drive shaft
(33) and a bal ance weight (75) is provided at part of

oy bAens S L b 5 AR eI e v

Sha?p% 2chani sm (2F) and the second rotation mechani sm

2 ??adj acent to each other. [0018] In the eighth

001BY €N B8-sed gﬁl«:ﬂﬁ}ﬁﬁ | LAl Sherating ;
[ i moal ance Sgaél}ghe byt ﬁéﬁr%t&t a?(i{cgﬁ%%we%ﬂgg{ég%)-o}ﬁéart%ipﬁgs (1) in

theRBAiLS dicedlibn af LRI edAS ﬁ%iﬁinﬁgn}@slt%ﬁg@%i%,:%gi Y @%%Qﬂqce mechanism

related to the first invention, rotation

(60yeshaniseRdk Ahe3ndob il 3860, rotati on mechani sm (25)

are configured to rotate wth a 15 90 phase

| [oodif f eA@&ﬁ&ing_rt@ﬁh%?gh% fivBftion 1eR820h th fitN e RLAGA the moving parts

i nvention, discharge occurs four tinmes while the drive

.(21? Rafthe tSBperatilK fartd of MMt hAd 38doBB - rothiBA hcdhEnisth® r(?ﬂ];,eZS) are

| uctuati ons are reduced. [0021] According to a ten
corinBMeNtd @drikelshdfe B3) anll REbdldrcs twelight §M8)i iQ ox}iabdeﬁgha:o&f the dri
the first and s(eBcjgnd rotation n%igﬁar?i s% (2F, 29), e

shaftaB3) lotated) BetarB tar enfli 34t6(262 31 thieS:oQJ\pEra@Ihg paHt€ bf thdGirst rotation
that the piston (22) is C shaped, the blade (23)

meehhBROQF) badithichecdndefativ@ deckdnisn® (X5) afjab&if t@edchrota! |
surface of the cylinder chanber (50) and passes
(00t 8 oulprthe kghthiinvadtfonp tietbatihc® iveidhb €73 ietibrdimtésAidibatinde daused by
swi ng bushing is provided in the cut-off portion of
the rétetiqri off therc§-2Rgrating parsr2Bct the piston (22) and the
bl ade (23) via the surfaces thereof such that the
[00B9lad eA¢@BJing ftp eehintlr mvepicaceasl snthet fist bivadior| 2By fiastdotation
the piston (22) nake relative swings. 25 [0022] In the
meghanisim (240 end it secohé rthtiote meetBinisme 29)rave aveSgurdd tughate with a
the swing bushing (27) and the bl ade . (23) sw ngs
90°phegsstdiderenge fiomisachsathery bushi ng (27) relative to the
iston (22). Accordingly, the cylinder (21) and the :
[0080]1st o the intheiReentionadischargsipenyss fovel tinesy whide thendrive shaft (33)
wher eby the rotation mechani sns (2F, 2S) achieve
makes @ $EIE Ttatn- wd pRrekgHomye lyetuptiassroreduesdFECT OF THE

[00{2 ﬁ\\,/s gql:cgglquslg k‘gg%b{ g&éﬁﬁwg?pgfg;cg 1[(? %gff?rgttzi;]ﬁg&{@%?iennéach of the first
and second rotation mechanisms (2F, 28), part of the annular piston (22) is cut off such
that the piston (22) is C-shaped, the blade (23) extends from the inner wall surface to the
outer wall surface of the cylinder chamber (50) and passes through the cut-off portion of
the piston (22) and a swing bushing is provided in the cut-off portion of the piston (22) to
contact the piston (22) and the blade (23) via the surfaces thereof such that the blade (23)
freely reciprocates and the blade (23) and the piston (22) make relative swings.

[0022]  In the tenth invention, the blade (23) reciprocates through the swing bushing

(27) and the blade (23) swings together with the swing bushing (27) relative to the piston

 (22).  Accordingly, the cylinder (21) and the piston (22) make relative swings and
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provided in both of the two rotation nechanisns (2F,
2S) with the end plates (26) of the co-operating
parts (21) sandw ched t herebetween. Therefore, fluid
pressures exerted on the two co-operating parts (21)
cancel out each other. Further, |osses of the sliding
parts caused by the rotation of the co- operati ng

S L
s Ll LNt P AU B OEAR g st
th pl ates (26) of the co-operating parts (21) of
cotﬁgsﬁwst and second rotation nechanisns (2F) and (2S)
are integrated. Therefore, the co-operating parts
(21) are prevent ed fromleaning (overturning). This

EFdd ﬂ\g ORNt of the co-operating parts
(21) 15[0 Accordlngtothefifthinvention t he

[00935] I nqLﬁﬁs (RdJrdffe foh@ef p;!rés%ht Er%ﬁﬁéfrpfihe %‘fﬁﬂghﬁ%ﬁ&@(ﬂ 52) are

and the co- operatl ng part e Seco rotation

proWRi'éHelﬁ'b%fH 6268k @b Qotaﬁ@r@ﬁ{eéﬁﬁgsms-r ,Q 5&@&1’1 thi Eh{f%)lat s (26) of the
| osses do not occur and the co-opera ng part’s 5

co-8p&atind path ?22 pasrbathed %&Qgﬁheé?coﬂiyréfgret Bufd SreSidsiexerted on

i nventi on, akage fromthe ends of the co-operating
theRaHLcD- ol:%ﬁhti(nébart??)l)lcﬁn&lll o84 dachlotkent Fﬁiﬂﬁ%qgéé%§ of B sliding parts
axi al conpliance nechanism (60) is provi ded
cau@l by akd edtaticdSoft fhe coVdpefa@inalpafth (PECHEHEEREd, (tﬁé_reb)z Shproving the
are provided, the conpliance nechanism (60) is
effisienpy.i fi ed and t he gaps between the ends of the
co-operating parts (21, 22) are reduced. [0027]
[002¢ or dicogding tb hiee frvthrihteritionethitiead pldie(26p bPtheadcdperating parts
mechani sm (60) for 25 adjustnent in the direction
(21pof thedostadndtsecdddaotition eeshafitms @X) and (28)awt teebrated. Therefore,
Therefore, the co-operating parts (21) of the first
the anebpswtiog garto (23 acrprevobainirendeanes, (028 urnimge | This hkkows smooth
radi us direction, thereby adjusting the gaps between
movmertt@f&peqoamemgmgamrts(ml) inthe 5 radius direction
arately. As a result, thrust |osses do not occur
[002\ tﬁéccgdwg tretthiedifth tineentionoptee avlinderp&)sof 219 finst rotation
the radius direction are reduced. [0028] According to
meghaaisgl @D fndl theconr Prsmatingrizsrio@il hat thewe¢agutrotariay meghanisn (28) are
Therefore, = the inbal ance caused by the rotati on of
Sepﬁrﬁ@dco:r@ﬁ@fc&?ﬂ H?guaﬁalpws (@104 gceyr jaminile eap-omsrgtingopgrts (21) are
Furt her, since the bal ance weight (75) is provided
Fe@Atbhe first and second

[0026]  According to the sixth invention, leakage from the ends of the co-operating parts
(21, 22) is surely prevented because the axial compliance mechanism (60) is provided. In
particular, as the two rotation mechanisms (2F, 28) are provided, the compliance

mechanism (60) is simplified and the gaps between the ends of the co-operating parts (21,

- 22) are reduced.

[0027]  According to the seventh invention, the compliance mechanism (60) for
adjustment in the direction otthogonal to the drive shaft (33) is provided. Therefore, the
co-operating parts (21) of the first and second rotation mechanisms (2F, 28) move in the

radius direction, thereby adjusting the gaps between the co-operating parts (21) in the
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rotation nmechani sms (2F, 2S), the drive shaft (33), is
prevented fromflexure. [0030] According to the ninth
i nvention, since the first and second rotation

mechani sms  (2F, 2S) rotate with a 90 phase difference
fromeach other, discharge occurs four tines as the
drive shaft (33) nmakes a single rotation. Therefore,

radf%gq)jge]gfi% ge(g)%l%tlﬂqu u?%h t%ﬁgs{l'tré El%rH;tqos?‘sleg ?!) 'oP 9?{1111' ani ﬁ% gé:a%g ‘between
thetb‘d ect [ ézgt%gﬁz) Q%gsz@rc'egﬁgn f%% qg@’f&(gre ( grs) such
[ootzﬁgt m@oﬁm(ggg t@laghmqnv{gﬁzé # gggaﬂw bBlchY (BN GEHS Therefore,

pI ston ) and the rfaces

the 191%51%956 caug_eta%gqhggﬁ tidel\6F thd 84- Bgergéﬁ/p gﬁs)hg R ffg: ]c_15
are prev rom weariln an el Zl ng
Y
O B 00 R s AT 8o
rotét[bncrﬁéﬂhﬁﬁ'émg"(iﬂq 288.Ghe dﬁ{*chﬁfaft\(i’,%) 1&4&3@3@%& ?r% &g eof

the contacting parts are seale th rella Ity.

[00BDET eAgEdding i thel Iﬁﬂmﬁ}@en%ntmertﬁé fit<9 ﬁt'icﬂ&tcolfld %ﬂdﬁemechamsms
conpressi on chanber (51) and the expansi on chanbe

(2K 28) roddte w90 phhfV@fttRece frbRI LBY oﬂfeﬁ\(ﬁ—sﬁhﬁgg ofcurs four times as
decrease in-conpression 20 eff|C|ency

the M @OVIRIT; (38) inBkesbh adeplé 23hatibh. C TRérfhvé eﬂﬁe adrqie fluctuations are
integral part of the cylinder (21) and supported by

sighifiearglyl redbed. (21) at both ends thereof, t he bl ade (23)
is less likely to receive abnormal concentrated | oad

[00Ahd sAcesdingowctsteathi Divehtor, aBs shiide bystifz GZTULs provided as a
during operation. Therefore, the sliding parts are

cornessr furawendoting ehal pivage@?) thd tleblylada @30 sucigtha? thet Heing bushing
reliability of the nmechani sm BRI EF DESCRI PTI ON OF

- 27TDRobNGSEIIE do00BK] the Ipiktod (22) andv dret bladd (2Y)ods thecuifaces thereof.

of a conpressor according to a first enbodi ment of
Thareferg thesgiston (2R) end ithenbladd (23) 2rei peeenhwlr fraroweating mresy and seizing
section of a conpressor nmechanism FIGS. 3Ato 3D are

up ﬂdhﬁ? castacing prsdurngopetation; | | ustrating how t he
npressor 5 nmechanismworks. FIG 4 is a vertica
[00é2]os sAs gt Yong dpshang GhDr piswar(2Acenst bipdy (230 ate ewmtart with each

other via the surfaces thereof, the contacting parts are sealed with reliability. Therefore,
the leakage of the refrigerant from the compression chamber (51) and the expansion
chamber (52) are surely prevented, thereby preventing a decrease in compression
efficiency.

[0033]  Moreover, as the blade (23) is configured as an integral part of the cylinder (21)
and supported by the cylinder (21) at both ends thereof, the blade (23) is less likely to
receive abnormal concentrated load and stress concentration is less likely to occur during
operation. Therefore, the sliding parts are less prone to be damaged, thereby improving

the reliability of the mechanism.

BRIEF DESCRIPTION OF DRAWINGS
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enbodi nent of the present invention. FIG 5 is a
vertical cross section of a conpressor according to a
third enbodi nrent of the present invention. 10 FIG 6
is a vertical cross section of a conpressor according
to a fourth enbodi rent of the present invention. FIG
7 is a graph illustrating torque fluctuations

i . ' . fo _th t .
0T onti9h ! 5 PR S e reeReel etion & o o
: .0 Casi 20 Co hani
e R PR entay om 20 25 Second rotation
j 1 ' . P I Cut
eyt 1der Skl b ofolbEl mn el Prdfuiong So
b dni . : h :
VBt GO 8P ARl L LM A HA T Compresr
meRESSSan chanmber 5 60 Conpliance nechanism 71 Pin
75 ‘Bal ance wei ght

FIG. 4 is a vertical cross section of a compressor according to a second

embodiment of the present invention,

FIG. 5 is a vertical cross section of a compressor according to a third embodiment
of the present invention.

FIG. 6 is a vertical cross section of a compressor according to a fourth embodiment
of the present invention.

FIG. 7 is a graph illustrating torque fluctuations according to other embodiments of

the present invention. -

BRIEF EXPLANATION OF REFERENCE NUMERALS

[0035] 1 Compressor
10 Casing
20 Compressor mechanism
2F First rotation mechanism
28 Second rotation mechanism

21 Cylinder
22 Piston

23 Blade
24 QOuter cylinder
25 Inner cylinder
27 Swing bushing

30 Motor (drive mechanism)
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BEST MODE FOR CARRYI NG OUT THE | NVENTI ON 10 [ 0036]
Herei nafter, enbodi nents of the present invention wll
be described in detail wth reference to the

drawi ngs. [0037] (First Enbodinent) In the present
enbodi nent, the present invention is applied to a
conpressor (1) as shown in FIGS. 1 to 3. The

CONP{£LSSO0 provided in a refrigerant circuit,
for 15 egg&%%hﬁﬁ[OOBS] The refrigerant circuit is

conf4ugur eghoti QiR RGN at | east cooling or heating.
Speci fi cal PJ the refrigerant circuit includes, an

ext e§ii or @‘ﬁ%trc&)ﬁ RangelnSfleyi Ng as a heat source-side

heat exchanger, an expansion valve serving as an

expapsi Onhﬁi%P&ﬁﬂ;Br%éﬁcﬁl”@la& interior heat exchanger
serving as a use-side hea? exchanger which are

conmgct edchbiplifi mlnigdgr to the conpressor (1). A
refrigerant conpressed by the conpressor (1) rel eases
heat7iin tpg exterior heat exchanger and expands at the
expansi on val ve. Then, the expanded refrigerant
absorsbs hgamn&ﬁwﬁgﬁ i nterior heat exchanger and
returns to the conpressor (1). By repeating the
circulation in this manner, the roomair is cooled in
the interior heat exchanger. 25 [0039] The conpressor
BEST)MODE FOR W ARRYVYNGeOUHt THE Y eEXTION d machi ne
including a conpressor mechanism (20) and a notor
[0068D) EHordimifee dritbdimeas iof ghd pRkent[i8040bn THE SAgéREbed in détail
(10) includes a cylindrical barrel (11), a top end
withrefeen¢d ®)thé deesdngso 8 the top end of the barrel (11)
and a bottomend plate (13) fixed to the bottom end of
[00BRe  Gdrst Embpdibjent)A suction pi pe (14) penetrates the
top end plate (12) and is connected to the interior
heafn émprawgécmbﬂlidieslc Heeryesept preveftid) is peplédd @tecnigressor (1) as
barrel (11) and is connected to the exterior heat
shogsc mafiffed.. 130[D04lle Tmepmrasspor(l) F0pravided ior & refrigerant circuit, for
mechani sm and i ncludes a stator (31) and a rotor (32).
exagpde- st at or (31) is arranged bel ow t he conpressor
mechanji sm (20) and fixed to the barrel (11) of the
[0088lsi n§hq 1efyigerant pirquit dhegnfiguaa) t¢ pedommet tleast coolitgeor heating.

_ %t eth uch that the drive shaft (33) rotates
Speg 158 I]ZP e fpirigerepciFitoncludes, an exterior heat exchanger serving as a heat

source-side heat exchanger, an expansion valve serving as an expansion mechanism and an
interior heat exchanger serving as a use-side heat exchanger which are connected in this
order to the compressor (1). A refrigerant compressed by the compressor (1) releases
heat in the exterior heat exchanger and expands at the expansion valve. Then, the
expanded refrigerant absorbs heat in the interior heat exchanger and returns to the
compressor (1). By repeating the circulation in this manner, the room air is cooled in the
interior heat exchanger.

[0039]  The compressor (1) is a completely hermetic rotary fluid machine including a
compressor mechanism (20) and a motor (30) contained in a casing (10).

[0040]  The casing (10) includes a cylindrical barrel (11), a top end plate (12) fixed to
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[0042] The drive shaft (33) has a lubrication path
(not shown) extending within the 10 drive shaft (33)
in the axial direction. At the bottomend of the drive
shaft (33), a lubrication punp (34) is provided. The
| ubrication path extends upward fromthe [ubrication
punp (34) such that lubricating oil accunulated in the
t f Ny is suppli 0.slidin
the X8bye 5P e Bre FEDORG o Bollonh S ERY U5 080 B0 Bliom ond of e
{xcaty - AUE 3]..The dri shaf.
bal{rérigﬁpg A Q&tloﬁlcbg[%t éllﬁgg)erﬂeﬁflle?%e) Jogten? ﬁ)‘iejat% Elgzg ra.ng é% f&%%&ed to the

es an ec par

: ' t ' ' .
g3 el A R e Bel S ang s pponete
to MBS RELONL L hiﬁ%e‘?nt ric part (35) and deviated from

th t

e center o drive shaft (33) by a certain

[0CRTPUNtrhe RRAABOTRS &%ﬁ%ﬁ%&m’@?ﬁﬁ&ﬁ&é&‘g(sf%%raﬁﬁ%%ﬁ a rotor (32).

rotati on mechani sm i ncl udi a rst

Thérrﬁﬁi&ﬁ‘ N8B (RN g RANBEIGW SRS 9&?}%{ ?gﬁegfrf%dﬁg g%ﬁ)' A fisked) tg the barrel

<
e conpressor mecnani sm 0 bet ween

' (IIPQJ@ thO i (103.6) Aatﬁg/(eisél?ﬁt(?@mshmie&gd bl fhle MRl 2% Hich that the

i xed to the casing Al't hough the first rotation

driPEGRATB I Fotabdskogolitbrbitth REEABH(32).0t at i on mechani sm (2S)
are configured to be inverted upside down, their

[00RR] UCTTHE @sivarsBaft [133) BaNE lubHibGon bath @¥PsRNAY) Sfendiiewithin the
first rotation nechanism (2F) is taken as an exanple.

drivd shIO43E) ihheef dxialt difsetiahl ORt HRC Batdrs Mend 261 tHenglivk 68afR (33), a
cylinder (21) having an annular cylinder chanber

lub(ibitjon paman(ddh ds mbsided (2B Iwhiigiioh Spatl Ndx@dnide dupward Nom the
cyl i nder chanber (50) and divides the cylinder

- lubsibativinepuni> (34)i sutlo tlen lobricating @iipiasalataenianihe rbottod) ofitid casing

an 9 inner conpressor chanber (52) and a bl ade (23)

(10)iv sripphied/fockdislireaeints off thahepmpttesor ardhdnisae (20) clopgle s labrication
chanbers (51) and (52) into a high pressure regi on and

pumap (3 pressure region as shown in FIG 2. The piston
(22) in the cylinder chanber (50) is configured such

[008hht The duwne shaft (3X) dnilodes ar ecosnie paet &5) b theouppee part thereof.
cylinder (21). Specifically, relative eccentric 5

The ercarinierarta(38) ireldegebyn thvmnetir shantheaher s tofidhe iivesleaft above
(21). In the first _enbodinent, the cylinder (21)

andhRalo ' dhe greeritir P 635)and rAsaiatedsiym shricentas gfitke drivy srft (33) by a
contained in the cylinder chanber (50) serve as

Cer@BLBPEAt i ng parts and the cylinder (21) is noving and

t he iston (22) is statiaonary.
[004!!»]] %he COIIlpI(GSSO)I' mechanism (20) }/s a rotation mechanism including a first

rotation mechanism (2F) and a second rotation mechanism (2S). The compressor
mechanism (28) is provided between a top housing (16) and a bottom housing (17) which
are fixed .to the casing (10). Although the first rotation mechanism (2F) and the second
rotation mechanism (28) are configured to be inverted upside down, their structures are the
same. Thus, for explanation, the first rotation mechanism (2F) is taken as an example.

[0045]  The first rotation mechanism (2F) includes a cylinder (21) having an annular
cylinder chamber (50), an annular piston (22) which is contained in the cylinder chamber

(50) and divides the cylinder chamber (50) into an outer compressor chamber (51) and an
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shaffi (@ respeqtivaly. ¢ Husiia s eompgpapen(l

[0046] The cylinder (21) includes an outer cylinder
(24) and an inner cylinder (25). 10 The outer and

i nner cylinders (24) and (25) are connected in one

pi ece at the bottomby an end plate (26). The inner
cylinder (25) is slidably fitted around the eccentric
part (35) of the drive shaft (33). That is, the drive

mﬁﬁg&%} eS0T & Iﬁérrre(g% | %ﬁtehﬁag %35‘ chcti@ g eztc%ﬁq)the outer and inner

oS 0 8 B8 Wi
Qﬁ%‘}ﬂ hosd 38) 1@p %15%'11?%222 H th% lé?ﬁx%etr 'cﬂ%nﬁé}e(Sﬁif {(s f?nﬁ?ﬂ?% Such that

respectively e conpressor

ecd%hﬁﬁ:%&ati%ﬁp% G re%e&%g 6€ &ﬁevgylﬁlt;la\a/@tl ﬁecgﬁ ft) "B8%e cccentric

t he cyl i nder chanbe ect1on

rot@fichsRag hﬁd@fbyttﬂ@%lsﬁh'(!?) St ¢ g?:ﬂ%ﬁ‘v:(ﬂg' NG {aSirst embodiment, the

eccentric part i'nthe axi tion are

t hg, b
Rl 3 A OB it P e o o

cyliriet U%%dzl (50Y sféﬁre%%%fﬂre(ﬂ%éépaﬁ@ bnd GRNSHRHEY21] ﬁ%ovmg and the

pi ston (22) and the bl ade in a novao e nmanner

pisfdne2p) ists@iofatg) is in the form of aring partially
cut off, i.e., Cshaped. The blade (23) is configured

[0046] eXtTﬁél dyfifiden RDeincludas an Wakdr Stindec@4} and g xﬁhléreJyhnder (25).
wal | surface of the cylinder chanber (50) in
Thelbutectidimnef cyliniers (24)iaud (24) dr eorﬁﬁébﬂeﬂﬁiebn@ﬁﬁﬂ@@trthé B8ttom by an
to pass through the cut-off portion of the piston 25
end g3l (26 fTheedudro;yhh&rQ’ES)&E sHibly fined ayhdl BetedcBedtdd part (35) of
and (25). The swi ng bushing (27) serves as a
thealrivesbeb(3¥)or Thamninethe idnige sheft (333 permetfadd)thaoglindee chdnaste (50) in
(23) at the cut-off portion of the piston (22). 10
the[veaug] difgetioinner ci rcunf erence surface of the outer
Cﬁlinder (24) and the outer circunference surface of
[0k " | Bhepistan (23 éy intaBated vdths theftap dousihg ¢biic efThe itep and bottom
cylinders, respectively, and a single cylinder
hwmmﬁbﬁ) %@0@17} gref previded pathviesaringshd®) andh €1Yufoe supporting the drive
circunference of the piston (22) yields a smaller
%9f thearesenfempodiment, the drive
cunference_of the outer |inder (24), while the .
shafi(Ad) PeAqUaleTs EHkndien Phamber S0} Bie (B daireanc pars of the

lé#%ﬁr dlangier than the dianeter given by the outer
dri reRiwisemedhe perentricrdnst (38) i Heewial 2pctionars suppryted by the

e .str cture n outer co ressi on chanber 51 as
‘casglg(f!\@r Ltteﬂ%l 33 bo (51)

Yif Hy %ndf(é?}red betvveen the out er
c erence surfa ge n
[ooﬁéf U'ﬁfle {irst rotat?olill mec amsm EZ% mclﬁc’dtes a swmg bush?ng (27) for connecting

the piston (22) and the blade (23) in a movable manner. The piston (22) is in the form of

a ring partially cut off, i.e., C-shaped. The blade (23) is configured to extend from the

inner wall surface to the outer wall surface of the cylinder chamber (50) in the direction of
the radius of the cylinder chamber (50) to pass through the cut-off portion of the piston
(22) and fixed to the outer and inner cylinders (24) and (25). The swing bushing (27)
serves as a comnector for connecting the piston (22) and the blade (23) at the cut-off

portion of the piston (22).
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the inner circunference surface of the outer cylinder
(24) and an inner conpression 10 chanber (52) as a
wor ki ng chanber is formed between the inner
circunference surface of the piston (22). and the
outer circunference surface of the inner cylinder
(25). [0050] When the outer circunference surface of

[0(%1?]3 PhRL Ofind2 gi)rtflfl?lﬁfgreh@ée S%Tg&r of Cth% C&H@reéﬂ{@% ?%H)f A%F the outer

the outer cy er ( are substanti

cir&fitefhte ‘Mntfg'cee gf lﬁleogﬁlx@f cgﬁ'ﬁdeze@]gi Y Qur?a%!e@ bof (cgﬁgern@ri% aylinders,

a mcron-oraer gap between t n a strict sense,

res%@cftirvislg?raﬂ@ta %ﬁ%lhfer%lrﬁﬂ@& SHa0Bet rﬁgﬁ)ggpgoiﬁxﬁec{‘ Selvie3h bﬂ%%g" agge outer

he 1 nner circ ence surface ‘o e piston (

circ%%l%efé%@ bf fle'FiMH BIBVERASH @ﬁﬁﬁ&h&i&na@ﬁtﬂaﬂnﬁé dﬁxﬂe{etﬁl ¥en by the

cone into contact with eac ot her at a poln

innBAMEEh BreRBA§Ethd 80ted LI flce gi4),f WRIR HRGne8 chiBhrPQIcBlof the piston
[0051] The swing bushing (27) includes a

(229iy8082 0 A8pS SRNRES Mhd0theZBdm¥R} elveh By MO Dutdr A@Bmference of the
closer to the discharge side than thé blade (23) and a

inn&t6in@er @59 Rbnding td #H2) strudfirdvhinCdutdrScoR@eéskiofBamber (51) as a
closer to the suction side than the blade (23). The

wotkige flaihgiRr & BemElsdtivech the duted BEclhRréde bln@ite HF €& piston (22) and
bushing (2b) are in the sane semcircle shape when

the vinawe dirtuinfefdicé Gurfacdofiiticanged Uadert 24y shbein idnkAtcompression
surfaces face each other. Space between the

chadlitee () ge asvehkingwhhmber i6 Zapmealisttdded theldrinep Bir@intference surface of
bushing (2b) serves as a blade slit (28). 25 [0052]

the Pietorb(22y end @8 Jouics cirtisefeteade sunfaze ofi hebihmaeybhdet (3)8) .
The flat surfaces of the sw ng bushing (27) are

[0060st SWitenattey oirier cumtiadtrendet butfive bf atle gidd). (22Zheand the inner
arc-shaped outer circunference surfaces of the sw ng

cirdvodbience §2fape af e sutss tinden(24) arasubstattiadly inicomtadtiveith dach other
piston (22). The swi ng bushing (27) is configured such.

at atqeeteintpeentdfhetiels @ 2@ ronrrden gag betwaehdhen irnalelrist sepse payY refrigerant
reci procates in the direction of its surface within

lealcage frma dhe 2apiis negigyble), tir imher cirqupdersngensyros bf g pistey (22) and
is configured to swing together with the blade (23) .

the roaiteat Gipumfergneen@utiice 0 hg mer cyhiedes(@decorne énta \gopkget with each
bushing (27) is configured such that the blade 5 (23)

othefil apRint hawing 4 phase) 1 807 Aiffeasd tios) teicgaiB WPWls at t he

nter. of the swi.ng hushing. (27). and th | ade (23 C
[00gEn 1 B &%%tb@gﬁleg a&ﬂén‘ﬁlﬁd%hé &s -S(@;f)uaﬁn% r@ which is
directjon of the surface of. the blade (23)..[0053] In
pos{tigaecl cleSeiip faﬁﬁﬁaf_r%en%?e tya tmgleﬂ%lé?ég Raflge b%érﬁla@LuShmg (2b)
whith 3 palgonlf ofoSet to the 0 side than the blade (23). The discharge-side

~ bushing (2a) and the suction-side bushing (Zb) are in the same semicircle shape when

viewed in section and arranged such that their flat surfaces face each other. Space
between the discharge-side bushing (2a) and the suction-side bushing (2b) serves as a
blade slit (28).

[0052]  The blade (23) is inserted info the blade slit (28). The flat surfaces of the
swing bushing (27) are substantially in contact with the blade (23). The arc-shaped outer

circumference surfaces of the swing bushing (27) are substantially in contact with the
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bushi ng (2b) are separated. However, the bushings (2a)

and (2b) may be connected at 10 any part in one

pi ece. [0054] In the above-described structure, when

the drive shaft (33) rotates, the blade (23)

reci procates within the blade slit (28) and the outer

cylinder (24) and the inner cylinder (25) swi ng at
istdRG2EL N URE sRing BRREW B9) QUSH - | i
piskTRERT IS shind BB 29 1 450 e A iIELEELERS BB n e
blall? it feldfpréotdsNGe the( dildct [t tsGfbadel v gl
ashO\/bnE(limr:]3 FI % 33 ?lo[hs?D.al}%&ttm?hﬁgh% isﬁe&?éet h“aetjﬂglu#ger ggﬁg slit (28).

Furtf08he §¥l %@ﬁiﬁ§ (PA)is 85 duteDto Sﬂﬁ"b@‘f"?ﬁg%s vgllj‘ﬁ?i:hte bﬁ{l% §23) rlative

drive shaft (33) but do rfot spi _ ves.”
i co r
to f(ﬁggnsﬁbﬁ €12) COTREEREE thé BatRebush Rz‘?}*&f&di%&%ﬂi s%'c'ﬁ_ltr.%.the blade -

) decréases in volunme "1n the ord

(2336nd 812, pitén @) AB-makRGelal RS Ewh@Rf ﬁl%%%flteF B?fﬂ%%mﬁéé Bhshing (27

I nsi de the piston (22) decreasés in volune In
andothé ®lads EB)tah Redihiouate 3AativiBo (BCHARE (38 indfe HR8RBh oFfe surface
second rotation nmechanism (2S) 1s inverted upsi de down
of the bladé (B3)first  rotati on mechani sm (2F) and the piston
- (22) therein is integrated with the bottom housing
[0061]7) . InShe pickért @hlbpdinidie, the disoharf2dile ‘BﬁsHiﬁ%(QfaD h8d the suction-side
rotati on nmechani sm (2F) and the piston (22) of the
buskimgq@h) netspirated e HoariveMife2R)shiipe (R4\Vaid @B) WS Be connected at
down. [0057] The cylinder (21) of the second rotation
anyrpadhaohspie¢?S) i ncl udes an outer 25 cylinder (24) and
an i nner cylinder (25). The outer and inner cylinders
[00§414) Iantlie (abBYye-deseribed nmexttred when alxe dfive ekafa(33)hetdtap the blade
by an end plate (26). The inner cylinder (25) is
(233 Irgodprbtajes iithine theablada dilit 1§28)easke ther bwepaylindeBER4)0nd hise inner
drive shaft (33). 12 [0058] The cylinder (21) of the
cyliplersf2S) ewing anthaeeshteniofrth¢ 2Winghushitee (X% | Adeordin21ip Bk swing
the second rotation nechanism (2S) are integrated.
moyapanhdhe comiect pait priareen (iraiston (2Nendale eylder (22 s dhifted in the
the first rotation nmechanism (2F) and the end plate
ordgrahpwafin FHES.3A fndldy At thi§ tie, the eutss eodh innepedinders (24) and (25)
mechani sm (2S) praovide a single partition plate (2c).
g0 asowsilabpp the driye shapie(33hbytidoing, smngv éhepmelveser ves as the
ﬁjd p]:,ate(26) of th c%linder (21) of the first )
[0035t at {RsrPuls CRERFSHY PryioshP 1Y Rutsids dhppiston (2Pejecstasemia volume

. | inder (21 t cond rqtation mechanism (2S).

in the 8“159 gh%‘%b }3 Fﬁfiﬁ- %? 3R ande3h. o1 Fhg BRCHEURRIGFSOfchamper (52)
. LS. provi at one of the, sjdes of the partition

insidlg @Fé’lsz?%@?%ﬂf‘faée% iRoLiRT Wabs Ofdsn Shosm indGS e, 3C and 3D.
[0056]  The second rotation mechanism (2S) is inverted upside down from the first

rotation mechanism (2F) and the piston (22) therein is integrated with the bottom housing

(17).  Specifically, the piston (22) of the first rotation mechanism (2F) and the piston (22)

- of the second rotation mechanism (28) are inverted upside down.

[0057]  The cylinder (21) of the second rotation mechanism (28) includes an outer
cylinder (24) and an inner cylinder (25). The outer and inner cylinders (24) and (25) are
connected in one piece at the top by an end plate (26). The inner cylinder (25) is slidably

fitted around the eccentric part (35) of the drive shaft (33).
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rotati on nmechanism (2S) is provided at the other side
of the partition plate (2c). 10 [0059] A top cover
plate (40) is provided on the top housing (16) and a
bottom cover plate (41) is provided bel ow the bottom
housing (17). In the casing (10), space above the top
cover plate (40) is defined as suction space (4a) and
i . | ned a
SRR 1R A RNl el o T B8 o o
' : 4N ; £10 da
e ORERSA e 18,0 BB T A0, L, B0 ol 05 ot e
; ; e C .
cyIERECEL SN P R R ST I Bl Mef (BT oplinder
n i)l . : r : 1 hi
CI S R ATEREL 058 e E UMl oo
Speatittafliiahé ?&tﬁi@ﬁ at®( R 8ervd0)s thE QRS ]a&cr-!lz(%“ﬁ'j‘ ﬁgghe;c!}ﬁn&é}qn) of the

housi ng (16) and the bottom housin

firsv esthtichametigingsm 20FY 42 thehinghp1Re
housi ng (16) or%t h)(e bott om hrpousirt%gj ?ﬁ%% (it')jrzﬁgﬁg@al;(ioglthe second

rotadion emtdtanism 20 dhetdigini@r t215alr el 8%t cdddiord Snechanism (2F) is
el ongated in shape in the radius direction. Between

provided att e dfolussidgs (ft89 patitiord Platcqat) WRi1BeusdyigddrkZ]) ofdhe second
pocket (4f) is fornmed along the outer circunference

rotagion freecharmiém (28) io ptovided\ak thedetier 6 Jof tHNRrPesIshte (26))
conmuni cates with the suction space (4a) through'the

[00§8r t | Aabp hover plat2 (40)fis phevidedporhnthie s Bohsif) (16D akeambobs cover
25 pressure in the atnosphere of the pocket (4f) at a

plate ¢l )ssptovidedrebss thechottbor idueing (1Me  Ipdekating 410), space above the
conmuni cates with the first chanber (4c) through the

top wevdri plate (H8) & defitied @f stitteon fppte ¢da)condespapd btlew(thi )botiom cover
keep the pressure in the atnosphere of the first

platg eelefingd )as gischarge space (Whyu c Bnemd pif dssamcon piPOGR) is opened in
Referring to FIG 2, the vertical holes (42) of the

the pygsionsRashifa) BY aarmndt ofethe idischange tpines(15Y i 8F8nedrie the discharge
positioned at the right of the blade (23). Through the

spasgdtb)-cal  hol es (42) which are opened to the outer and

: inner co essi on chanbers (51) and (52), 5 the outer
006alq i fia o oA

d ith Bnprdde) 39 ayeapaskehambsn

e {osmpd between the bottom
[0063] The

‘houii L ot O govsn it A SPetheroz phihoRamber (4 is formed

hori.zont al hol 4 enetrating in the radius
betseh B D Rou 8k L e ey 56 FerepAN@o0 Fla o tne
[ I I )
{oogﬁr ! agﬁ of tﬂe(:) toepshousmg (16) and the bottom housing (17) has a vertical hole

(42) which penetrates the top housing (16) or the bottom housing (17) in the axial direction.

- Each of the vertical holes (42) is elongated in shape in the radius direction. Between the

top housing (16) and the bottom housing (17), a pocket (4f) is formed along the outer
circumference surface of the outer cylinder (24). The pocket (4f) communicates with the
suction space (4a) through the vertical hole (42) of the top housing (16) to keep the

pressure in the atmosphere of the pocket (4f) at a low suction pressure. Further, the

pocket (4f) communicates with the first chamber (4¢) through the vertical hole (42) of the

bottom cover plate (41) to keep the pressure in the atmosphere of the first chamber (4¢) at
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(43) are positioned at the right of the blade (23).
The outer conpression chanber (51) 10 and the pocket
(4f) conmunicate with each other through the

hori zontal hole (43) of the outer cylinder (24),
wher eby the outer conpression chanber (51)

communi cates with the suction space (4a). Further,

'algvbgud'tﬁ,ﬂ eSg,gp‘;‘rpressi on chanber (52) and the outer
conpressi on chanmber (51) comunicate with each ot her

[od\Asg ?:g{%fe:rﬁlgg RO GOR! Al !?é?%i{?al(%%%saﬁlrotf?gez?épsh!i’&l;ix{gz%is) and the

i nner  conpression ¢
bofTRSFENED MY pBshiofeq' R AR HRAGRIL(R).  THSugh the vertica
s i )
hol@$ (424 SHLieR arel (e%% {Phe Dukk Tl IRER %g}p%}%ﬁ%rel gﬂ%rﬂ%rs t(ﬁ@yand (52),

vertical hole and the hori zont

theDSutErOs B findS cArhifre Sl EIBN RN éﬁlj%ho(%z)?gﬁ g%%gtt@ﬁ\léitﬂ hEe suction

top housing (1 has di scharge’ports

sp#@t4a)m housing (17) also has discharge ports (44).

The discharge ports (44) penetrate the top housing
[0063P) he thifer 2PliMREt @A) RWSHRD pistdn (22) WAG awkidbntal holes (43)
direction. In each of the top and bott'om housi ngs (16) '

perRiatifglif) the eRRusdirdctien, tridpe b vl ar Risfe Gt FIG4), th&B&8zontal holes
the high pressure region of the outer conpressor

(433 henpesitidred )at alie fgiet @Mtle ddet(D8). oteroutrshdpr&SioRHamber (51)
(44) faces the high pressure region of the inner

andctheoeka quf) ddoaminaticatsd lthataclo bDehee Mistou P gl Horigahthlyholk H83) of the
di scharge ports (44) are forned near the blade (23)

outencylpdsi (i4dnekibreippihs iouter tcomphssivarchambér (B3%) th@uhiddlks with the
relative to the blade (23). The other ends of the

suctios cépacge(4ppr t Sulthet) the dmemicompeessibh hchahdbes €62nchnd the outer
chanmber (4d) or the third chanber (4e). At the outside

congpressiaf chambed (30 lvamgeinpuatet with £4%h oties thearghehe Absigmtal hole (43)

45) are provided as reed valves for 14

of thpamstey (F2)owhergby e tinst hemppespor thanibes (52) @D8BmiTates with the
second chanber (4d) and the third chanber (4e)

SuCHRWRRATE d4d)e Viihe fyerehhole (#BrandHhe hgtizanta ihobds d#3jesepe s suction
(49) formed in the top and botton1housh;%§ (16) and

porfsifpy a refrigsrans c daely avarfehe vadicak kele (dDmndrihe dorgoniplt holes (43)
t!;e di sahar ge space (4h). 5 [0066] Seal rings (6a, 6b)

may, pe.fosmsd a3 e refricerat isHOR Beds of the outer cylinder

[00 4)er‘FQ510Ptrbg§§igi% ﬁéq’é(ﬁ é%)ﬁhaégg gerty @{%Mﬂ%éo?@%l l?gus}nge(17) also
B AR BB ROV 1) o 10 e
bot{?i%}z%?]l&af[ét}eg @%X}c’ﬁc’ ﬁ%,a{x?@ ] g%til:(ghf r 312?: | c’?il }%ﬁ&gg 2311(? [)otttohn? housings (16)
and (17), one of the two discharge ports (44) faces the high pressure region of the outer
compressor chamber (51) at one end and the other discharge port (44) faces the high
pressure region of the inner compressor chamber (52) at one end. Specifically, the
discharge ports (44) are formed near the blade (23) and positioned opposite to the vertical
hole (42) relative to the blade (23). The other ends.of the discharge ports (44)
communicate with the second chamber (4d) or the third chamber (4e). At the outside

ends of the discharge ports (44), discharge valves (45) are provided as reed valves for
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seal rings (6a, 6b) serve as a conpliance nmechani sm

(60) for adjusting the position of the 10 cylinder

(21) in the axial direction, thereby reducing the gaps

that occur in the axial direction between the piston

(22), cylinder (21), top housing (16) and bottom

housing (17). [0067] -QOperation Next, an explanation
onéti ; wor ks is provided. [0068]
p%ngelwsmg%eccﬁma?%g@pg (44

en t he notor actuated, the rotation of the

[0063) o T3 2 cdnd dhbAMSS g:gd)f)eaglfdtt?ﬁ i LRIV LEE ARALRBSE with each

cylinders (24) and ( I rst rotat’i on
HEE
otp ahoIsiTycabl pih (U oL el 80l MCLH) LOLEES (Bfha 17,
Thelkdcvad cBhialdr (dBIhus HAGAunitReSREH t1Rf ditdhs: EIS{)%E (ng
second rotation nmechanisns (2F) and (ZS)g, e ade
0068B) Kedli 64,%5b)1 | ' i
(00685  Sedt mizot6d (%9??6 el éﬁ“%%wfaﬁﬁiﬁtﬁg 0%%%5'2%65524) and
thet gigeh (E). r Thabda¥ @ink® (64t PAeSH & &ydidder (ég) FreRebd o€ the top
outer and inner 20 cylinders (24) and (25) sw ng and

housigal1 6) 4rel tht byitorh Botidigs 73 tesbebdvely, ahll ehef JehShingNEb) at the piston
second rotation nmechanisns (2F) and (2S) thus perform

(28 enppessiidowad theeui phde (26)0F%he Splatdet (2! | With thid Beucture, the
first rotation nechanism (2F), when the drive shaft
seal B8%s (6apbb) ®svet a3 4 &enylizgbé malohdrisrh (60) Fbisddiisting2he pSsiBén of the
the top dead center as shown in FIG 3C, suction :
cylgder ()i in thhexdaltdrectianpthesdy andwdigiier gddslthat Ascirhi@ the axial
~state of the first rotation 25 nechani sm (2F) changes
dirgction hetwsen ére s$tom(22)cylinGS: (2BDtoBHouaing (BB, anti hettoit lesing (17).
conpressor chanmber (51) increases in volune and the
[00p€F r i yfeperation-s sucked therein through the vertica
hol e_(42) and the horizontal holes (43). 15 [0070]
Whe ilexh an gkeleegiiop2f howshe compresson ol )deakss sentddedas
shown_in FIG 3C, _the outer conpressor chanber (51)
(0063 s Whiesthgymetos KaWbis ractnatedi the otioniof thenrof@AB2) fsrtransferred to
this state, the volunme of the outer conpressor
the onigsisad et )cylindess, k24) andi @F) 9f theelimtusdtation mTehenisna F) and the
the drive Sfot 233) rotates to the right to change. )
outeriand dnngr &yldpders @4} apk2S) ot eisespndaetation messnisEy29)rvia the drive
order sho ipn FIGS 3D, 3A and, 3B, the outer
Shaﬁ?ﬁ-ﬂr R R thedirst angleerenratation menharsms 3F) ard (28), the

o5 2 W S R s M b Rl 95 e i
oS24 UG AT bl R Gt nt v
cylig(iiesrg ?ﬁ)ga.%d %E Cswi g4 t2311)1d rotate t}cglati\?e to the piston (22). The first and second
rotation mechanisms (2F) and (28} thus perform compression as required.

[0069]  Specifically, in the first rotation mechanism (2F), when the drive shaft (33)
rotates to the right while the piston (22) is at the top dead center as shown in FIG. 3C,
suction starts in the outer compression chamber (51). As the state of the first rotation
mechanism (2F) changes in the order shown in FIGS. 3D, 3A and 3B, the outer
compressor chamber (51) increases in volume and the refrigerant is sucked therein through

the vertical hole (42) and the horizontal holes (43).
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speci fied val ue, the discharge valves (45) are opened
by the high pressure refrigerant in the 10 outer
conpressor chanber (51). Thus, the high pressure
refrigerant is released fromthe discharge space (4b)
into the discharge pipe (15). [0071] In the inner
conpressor chanber (52), suction starts when the drive

[O?ﬂgf U Wid thza 2(%’(9{1 gﬁg if a“h% b} %@Ld één(f Jshs% %QE%I@W Ebe the outer

pil st on ton1 cen er as
j f
COf#@EﬂEéa(ﬁ' Cél r%nﬁb% 2 han g e%g?lﬁ% Haﬁ%reg 8 r %Ig rtH%] gfﬁ{)%nﬁzk g this state,

thegx%lmﬁgoﬁﬂfé' oReer cB%%ésE&%&aﬁB%f?ﬁ%ﬁbﬁM? rthe(rﬁ%%mélm Then, as

i ncreases in vol rigerant S Su

thd M&étﬁﬂt(bgﬁf&ﬁeé Rethy ?irghi ﬁ)aéhaﬁgé e(sé’&%] o #BEro %}f mechanism

hori zont oles (43). en the p|ston

QRBf int e hadd gm»ﬁﬁﬁﬁFmtﬁi 28 a?ﬁom B o%ke@coﬁ@»res‘s&echmnber (51)

i'nner conpressor chamber’ (51) forns a sing
detrBssesien 418mRia5H AR fefdderadtRhdrBinSis %E ;:Fbssefdhe WD %€ lp%ﬁlre in the

of the inner conpressor chanber i's substantially

- outeh@ofiPpeksB Fharl @151 a8adhe a ‘éféd\éﬁérﬁﬁﬂﬁt\raﬁx@ 3hd Hd @FRfentifl pressure

the right to change the state of the first rotation

“betwzeh ahe oMdr2E0mpressot RBabele(51 hﬁl‘&ntﬂendﬂs_'élﬁ%e SfFhce 3@b§“}§‘aches a

3D, the inner conpressor cha (52) decreases

spactfiadneahan thetdischegt vayes (%) afeh@’eﬁbchby thetOsHp @Wrefﬂg&&t in the
the pressure in the inner conpressor chanmber (52)

ouee aahpessr phadbere(Si). neithuy athe iginpretdnee iffig@ngris rdbased from the
pressure 25 between the inner conpressor chanber (52)

disalmetgd $pacel (4 hato dlee dipehaepe(pdp) (15Raches a  specified
val ue, the discharge valves (45) are opened by the

[0Filgh b Gesioner camfipregyer elmmben (52)e sudtionestarsonipnetis arive shaft (33)
chanmber (52). Thus, the high pressure refrigerant is

rotptes ¢ thecrightofiemithe st whersdha piptors (220 ds @4 e bottom tikml center as
dlscharge pi pe (15). [0073] The same conpression

shoyerigriiGaBdo | Asthestate obthe freottratation nreshirasm ) dSheasn the order
in the first rotation nmechanism (2F) and the high

shqyye s TGS, 38, 3iGgarhaP, the ln@rs@mss‘promam@r (3P) Jutrarsge in volume

ace_(4b) into the discharge plpe 5 [0074] The
and PG e eblLiceup R hgeinhtoteh s ese ol (ke ethorizontal holes

gonpre53|on chanbers (51) and the i nner conpressi on
(4R hanber s (52) of the first and second rotation

0026 Saheieton- A8 12 o aem At P évgigﬁﬁﬂé%? the inner
cotﬁﬂrgfs%ggﬁqrﬁ%zﬁf)a#?ﬁgﬁg g]?lﬁ Vc%gr%liaéart 1%§1d13 r'ghet Q&oﬂﬁze)r In this state, the
volume of the inner compressor chamber (52) is substantially the maximum. Then, as the
drive shaft (33) rotates to the right to change the state of the first rotation mechanism (2F)
in the order shown in FIGS. 3B, 3C and 3D, the inner compressor chamber (52) decreases
in volume and the refrigerant therein is compressed. When the pressure in the inner
compressor chamber (52) reaches a predetermined value and the differential pressure
between the inner compressor chamber (52) and the discharge space (4b) reaches a
specified value, the discharge valves (45) are opened by the high pressure refrigerant in the

inner compressor chamber (52). Thus, the high pressure refrigerant is released from the
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| ow pressure refrigerant returns to the outer
conpression chanbers (51) and the inner 10
conpressi on chanbers (52). The circulation occurs in
this manner. [0075] During the conpression in the
first and second rotati on nechanisns (2F) and (29),
refrigerant pressure in the axial direction is

; nt ressure exerted in
dlsaﬁgéé affad% e@tﬁ}eo%% ?l%{gtg%eﬂe%ﬁ?gt roltoati on nechani sm

[0063f) ?HQ sdhé corﬁﬁge@n?ﬁB&ﬂfs zﬁéc?ﬁf%&é gee%)ﬁﬂ rrBﬁg% aHleEllﬂﬁl s%)(ZS) as in

axial direction in e second t1on nmechani sm

the € A& RN Qh-BRED ﬂit h&l- th§§1?§in FeS@ird ¥efr1rcg t is released from the

refrigerant pressu e exerte e axi af direct

dxséﬂargersgaaéé(z glﬂtehetdlé%ﬁm%efpﬁﬁfmw (2F) presses the

cylin downward,” whil'e the refrigerant

[00PABSSTRE heske ﬂeeseré fbﬂ@&a@: thprais®Gh iR ohter tc&ﬁFI%%QMhmbers

rotation nmec anlsn1(2 presses t he cyl 1 nder

- (51Y RH@HR. indF RohSdabiba ché]ﬁberrﬁﬂ) %ﬁ@‘ﬁrs@ﬁ&ﬁ&%&ﬁro@&fﬁhtrﬁ&hmsms

on the two «cylinders (21) afe elimnated. 20 [0

| (2F) Bhte@R) &f céddendetirintthERRRSIBBAt AShARSES 'T&dccﬁﬁ@ﬁ[s%d refrigerant

according to the first enbodi nent, the outer and inner

expandyatehs egpansioa Ak sint 2iipands ﬁr5£b)e igfeBloPhéY lefl@nadr. Then, the
both sides of the end plate (26) |ocated between the

lowt prsayt irefigean( Zims Thahebateg ,cohlpeestiohrdhg@bant(51) and the inner

pressures exerted on the two cylinders (21) are

congiressianathechberbl{s2), [Thssesuladorn dveuslih chinghapadt S due to
the rotation 25 of the cylinders (21) are reduced,

[007Fler ePyringrpireosinyedsiva iaf the dirstna. sebOOT wjtatidm hbehaaizths (2F) and
plates (26) of the cylinders (21) of the first and

(253 exsingkrargt pressure inméleh aniak miice¢tf) iseger(cdS) Huvever, the refrigerant
integrated, the cylinder (21) is prevented from

pregsurgnexngtedlin (hey exipldiveetipn. inTtihes fiadt| wiwiosmpethanivoy €2ENand the
of the cylinders (21). [0078] Further, |eakage from

refrigeeant paesswe exprseccinl thaderal [deytiemin thh scemdsrotation neechanism (28)
pistons (22) is surely prevented because the axi al

canged it pagRchsre c RperiBenllyothy rekigsrany pressire pxerteddn thecanialrdirection
as the twq rotation nechanisnms (2F, 2S) are provided,

in g cfigsh Fptatiam crechania n@AD spresse)the §YBn¢qm ) slovarvard, hwhile the

gaps between the en%s of the cyljnders (21) and the
refr Rt gfespe rEtbisthe 2zl alrrrectr%@c@a segand 79{ativn aneghppign (2S)

bushi n 7) rOV|ded as ector for connecting
PresspRibgiC glﬂﬁﬂ% éfé)up Bl i Bdadh ? N SAREPTESHEES efated on the two

Cyhfdfm‘éf &B%sehélpn%ng g) substantially contacts the piston

[0076]  —Effect of the First Embodiment—

As described above, according to the first embodiment, the outer and inner
cempression chambers (51) and (52) are provided at both sides of the end plate (26)
located between the two cylinders (21). Therefore, the refrigerant pressures exerted on |
the two cylinders (21) are eliminated. Thus, losses of the sliding parts due to the rotation
of the cylinders (21} are reduced, thereby improving the efficiency.

[0077]  As the end plates (26) of the cylinders (21) of the first and second rotation

mechanisms (2F) and (28) are integrated, the cylinder (21) is prevented from leaning
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and the blade (23) via the surfaces thereof.

Therefore, the piston (22) and the blade (23) 10 are
prevented from weari ng away and seizing up at the
contacting parts during operation. [0080] As the

swi ng bushing (27), piston (22) and bl ade (23) are in
contact with each other via the surfaces thereof, the

(OThere%%;g?ﬁggﬁgaFggﬁgggﬂggg?%%gfg%?&%@ggﬁ?i¥}on1the
[0678Y er Fanferl féﬁﬁe\{/ggﬁi?cg%’rtﬁé §h&§n%fclﬂ@'zgﬁﬁcﬁi{ i%lé)agagge CRA of the pistons

are surely pre t hereby preventi ecrease

| ent ; t _
CRATHESEREIAL LS 5l R O A Dot 1
e ) h ' . 1 .
PRI by AR BRI D e B ot
metRARINY €609 B Sikifeg %&@Fhit %@k%@ub&ﬁ%@%ﬁﬂtﬁ% Sylinders (21) and the

concentration’is |ess ely to occur duri
end¥Aied piSons (PRpaRI8MRedt he sliding parts are | ess prone
to be danaged, thereby inproving. the reliability of

[0078E nEhoaRIng BusiEBz [PO82Protideg @ d c&iRedE R binddhk KR piston (22)
the top housing (16) of the first enbodinent fixed to

and the tiaei (@8) $ubf)thattthe swiPbRBIGT 29) &ubSthn@dilst St L8 Wiston (22)

enbodi nent is configured to be novable in’the axial

anddihe dddde (23)avia tiepaetachethemwor. heTHedtbRMHeQabn P1HAd tHelblade (23)
is used as the suction space (4a) as shown in FIG 4.

are 2Beve0@8 SjonSpewrirfg avedyl and seiatnghiatitusonagtind fartd during operation.
provided in the casing (10) to be novable in the

[008Q] al A¢ vier $wioglbpsidig €27)] pistonTBR) ampblads @3 ard &b6Joritst with each
fitted with pins (70) provided at the periphery of

othethwia flag susfaceroibsieot) thd Eyntsaingheirtsiare smalelswithn rdllabilaxi alherefore,
direction along the pins 18 (70). [0084] The top

the deplage ¢fi the eefiigayntdrana dreeuhiterant hiener cpmbressiom ghanilfys (543 and (52)
a cylindrical part (71) at the center thereof. The

are gyelyrgeyesiad, teraby (raventisg adecrbisy in perepressibn efficieacy.
center opening in a support plate (72). The support

[008]]at eMorepyer, as theddader3Bbis canfigured as Mretitegraltfae & thasylingler (21)
(10) at %ge periphery thereof. Wth this structure, a

andcpppitedhbe treerindes ﬁ??llO g0)botly endst thercalkithe blide d@3) tnlessslikely to

rovjided. A seal rjinpng (73) is fitted around the i
recqly FoRaPRALfoneIRTated Ry upd Strpre coperEBian ipiesn Bkqne oray during
Lin h | i ndri_cal r 71 n h
Opeiqilgaor ?hfggﬁgo\g% gﬂ? E;vlgflpg %arts gre I(e:sz,is prgralle E[0 E(Je de)a.mgge(cjl, %he?eby improving,

the reliability of the mechanism.
[0082]  (Second Embodiment)

Unlike the top housing (16) of the first embodiment ﬁxe& to the casing (10), the
top housing (16} of the present embodiment is configured to be movable in the axial
direction and space below the bottom cover plate (41) is used as the suction space (4a) as
shown in FIG. 4.

[0083]  Specifically, the top housing (16) is provided in the casing (10) to be movable in
the axial (vertical) direction. The top housing (16) is fitted with pins (70) provided at the

periphery of the bottom housing (17) so that it moves in the axial direction alorig the pins
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[0085] A suction pipe (14) is connected to the barre
(11) of the casing (10) and a 10 discharge pipe (15)
is connected to the end plate (12). Space bel ow the
bottom cover plate (41) serves as the suction space
(4a) and space above the support plate (72) serves as
t he di scharge space (4b). [0086] The first chanber
(7d)4c) according to the first enbodinment is omtted and
the pocket (4f) between the top and bottom cover
[omB4at eThé 48D ¢ fRaHR) i Holsi ih@s
O o )P § s e 140 QAR RS REtop topsfa R ey s 3 hHReal et
THNE OB GRYDE. P i : '
( Qert ical hole (42) Tﬁ‘éstd%@%glpp%ggg) qgllgt&gd%wgsseﬁft%& fiffo a center
op&ligS Bk supBOB plad (72)1 hMThdlsHaARite (748)s 8188 WeHRd A& akRBed to the
cover plate (40) and the top housing (16)
cashi (NN iaf eHeQferiphtfy hbBRofli SWhANER seiaGR, GARnFIRAQUSRHRERM (60)
cylindrical part (71), while the second chanber (4d)
forlib¢ weiahdirdigionds pedvideay era Madtiag (#3) isamekdt HukPie @Mindrical part
housing (17) 20 communi cates wth the third chanber
(71( éE3hetiby cmgh plabe(40) £t hedling bediden (Kddylin@fit® GaitT71)@d the support
drive shaft (33). [0088] The discharge path (4g)
plagd@2)x.di ng to the first enbodinment is omtted and the
bottom end of the drive shaft (33) is supported by the
[0083ki ng. utbiyn yiige &l4aarchmgccdd). the Speel {(110adfl he cakigg (10) and a
_bearing (18) for the top housing (16) used in the
dis¢hiargst pipai{d3) isesennested 26 ttenéridt wdte (1208 Hpath bslowattedbdtiom cover
the present enbodinent, a refrigerant is conpressed in
plateH{d1 ossress as tonpctiers smce (4 rmbé spack Bbpvethd stpyori plaer(72) serves as
conpressi on chanbers (52) of the first and 19 second
the discharge spage EHani sms (2F) and (2S) on the rotation of
the drive shaft (33). At this tine, the gaps that
[008@lc ur The figsh chasaben (46) rreearilivg tbethodsst embodimeniois ¢ai2ied and the
yl j nder (21%}, top housing (16) and bottom housi ng _
pockgtAtfhebwers the tepiandbeiton poven mlatss (@Akanshi#d) cempwnicates with the
mechani 331 (60). Other structural features and effects
suctipms spage ( %)h%f%ht thevertivel hele (#2) frmed in ghrobettasmcover plate (41).
0090] .(Third Enbodi nent) Unlike the first enbodi nment
Thﬁ[ P m%feég p 'ile aﬁﬁxcﬁ@ﬁg("@% i) thgfor epver platg (48hig clasednd
00K} 2L TR Yehr A et e 0 ' 55 housing
(16) communicates with the discharge space (4b) through the cylindrical part (71), while
the second chamber (4d) between the bottom cover plate (41) and the bottom housing (17)

communicates with the third chamber (4e) through the discharge path (4g) formed in the

 drive shaft (33).

[0088]  The discharge path (4g) according to the first embodiment is omitted and the
bottom end of the drive shaft (33) is supported by the casing (10) via a bearing (74).
Specifically, the bearing (18) for the top housing (16) used in the first embodiment is
omitted. |

[0089]  Thus, also in the present embodiment, a refrigerant is compressed in the outer

compression chambers (51) and the inner compression chambers (52) of the first and
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rotati on nechanisnms (2F) and (2S) according to the
present enbodi nent are separated as 10 shown in FIG
5. [0091] The cylinder (21) of the first rotation
mechani sm (2F) includes an outer cylinder (24) and an
i nner cylinder (25) which are connected by an end
plate (26). The cyIinder (21) of the second rotation
sed¥E ARG BokelhisniGh sl 2 ﬁn”ST gelffe R 25 gaﬁ?%% At this

first rotation msc anl s an outer C

tinRNfhedAps ARE Bc@dfllh @H’@£X1£12Cﬁ1) eﬁ‘&# B&v@ér‘? t%%l?tgﬁ] Z?%ngﬁmka%ér (21), top

an end plate (2 One si he en

hoﬁﬁ% @ﬂ)' aﬁ‘ﬂeﬁot(o%ﬂ)hoﬁ&né her &k s %%uéic%f ;&L L O F’at eSdEEZ 833mphance

sl'idably contacts o e en
me@hanidAe (600 DS stiiéal @ tﬁr@?a&?%ﬁ@g LRI @b :
O o s Uactizal ReatdrS o CRELts B B sl BE ¢ Blotthe firs
embedigRg: r ot ati on nechani sns (2F) and (2S) serve as a
partition plate (2c). A seal ring (6¢c) is provided

[0096] wegThitdBmbsdinhgt es (26). 20 The seal ring (6c)
serves as a conpliance nechani sm (60) for the axial

di r &éndlike nhemidstt dusbodiraeticus viisle etd @ﬂm@éﬂs"@gpﬁﬁthet ﬁ>rs£ B€d second
axial direction. [0093] Specifically, as the cylinders
rotftidh)ma@hatibgs (2F)sdndq28) S aoagateol Bt cPhd¥RCRANGSHE fird A second
and (2S) nove in the radius direction, respectively,
rotdthe meghanives (RENand @S yitdondiag so tl{e2}ir):sdnﬂ einBedifiRei M8 separated as
direction are individually adjusted to a mninum As a
shovessin[FIG. §.hr ust 25 | osses do not occur, thereby
reduci ng the gaps between the cyIinders (21) in the
[00P&Ki uShe dilindet (2dhof the firdtirstatiommecismine (AW tinetedestah@uen dylinder

| ates (26) of the first and second rotation
- 243@@41

amiirgies cyRadey (2)dwifigithrcaromne@ed by aa dndwlate¢26)onThe cylinder
BJI‘ essure or an internedi ate pressure 20 between the
(21) o theisedond notasion umechamigmt (f?@) Hinghdehi sicltlee gempmesser es the first

[ 0094] Since the cylinder é of the first rotation
rotatiep Haprhepispp BFapa que wlinderd@d) (@ad)an et hdisler ¢ which are

rotatjon nmechanism (2S) are separated, the thrust
conngaiedly @y enfb platsc@6)- a%ﬁ sidheof &g endh plates (3 whthe cylinder (21) of the

separately, Qther structural features and effects are -
firs} gefationmeghanismp (@Fpmlidably entprts sancesifle dif iatend [ Waigs(26) of the

ssur e between the end plates (26) of the
CYhPfl?fs(Ef)a‘%ﬁ %e&aﬂ?d fqt%tt%m%ﬁl?amﬁ%ﬁ%ﬁi sns (2F) and (2S)
di e SS the refrlgerant

[Oogé]ess e%“d gg@ ‘?;ﬁg‘? %é’g ﬂ’é‘iﬂsrota? 190 ragghapisme fHpeand (28)
serveu%}s aegar[}tlon pFate (2¢). A seal ring (6¢) is provided between the end plates (26).
The seal ring (6¢) serves as a compliance mechanism (60) for the axial direction and the
radius direction orthogonal to the axial direction.
[0093]  Specifically, as the cylinders (21) of the first and second rotation mechanisms
(2F) and (28) move in the radius direction, respectively, the gaps between the cylinders
(21) in the radius direction are individually adjusted to a minimum. As a result, thrust

losses do not occur, thereby reducing the gaps between the cylinders (21) in the radius

direction. At this time, space between the end plates (26) of the first and second rotation

mechanisms (2F) and (2S) are set to a low suction pressure or an intermediate pressure
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[0096] (Fourth Enbodinment) 10 In addition to the
separation of the cylinders (21) of the first rotation
mechani sm (2F) and the second rotati on nechani sm (2S)
according to the third enbodi nent, a bal ance weight
(75) is provided in the present enbodi nent as shown in
FIG 6. [0097] Specifically, the bal ance wei ght (75)
beﬁ@eﬁﬁﬂe@@ﬁ%ﬁcﬁ&l ﬁrgﬁuﬁ%@rﬂﬁé h1%h‘&?§é:ﬁar%§g1)es§fr the drive

shaft (33 The bal ance wel ght rotrudes in the

[00B4T eCKiRe t@@mﬁu&ﬁ)ﬂ}i’ofttﬂ@ﬁr& PotRER AR O F B th]e gylinder (21)

eccentric part and | ocated between the end

of é@cad rblafiok YlecRARIm (35))ardfephfited teShrusOlbadel ap not occur and the

mechani sm (2F) and the énd pfate (26) of the cylinder

cylindiéds 18bve Bparad@f.0NOihePbrRldnah] MRARAMRINRIHER)are BRIMRRS those of
the end plates (26) of the first and second rotation

therfesthaiboslivier(t2F) and (2S), space is provided at the end
of the bal ance weight (75) opposite to the direction
[0095] pr Oft thespressued bétheechahara® pMatd(26)(ofShe #28t hAY I&dondSrotation
t he bal ance weight (75) is thus provided, inbal ance
mechiisnes (2 aBaqRS) fireGet 1004 Aidhodiseétarddpresntd, NBkefeSrifetdnt pressures
is elimnated. [0099] Since the balance weight (75) is
exepied wh dietlc v €2l tdoaok LarRt] andasdestied rot ation
mechani snms (2F) and (2S), the drive shaft (33) is
[00g6kV efomdthfBmndimentur e. [ 0100] Further, a seal ring
(6b) serving as a conpliance nechanism (60) is
pr ovi déditian to B tcharatod obfhet dydinderst(dh) ¢f2R¢ firtrbwtion mechanism
structural features and effects are the sane as those
(2Fofand thessetdrid ndtatioh odtichanim (A$)eacpomapiin ehdthirdearbotlimeeng rcbalance
plates (26) of the first and second rotation
Wewbtﬁéhl@?@w@@:m thegreg@spmbpdingmt at shosvnlioWI§UEt | on
ressure or an internediate 21 pressure between the
[00 '61/\/ p$Ef§sfiﬂ’aHYaﬁh§ balah¢egtveight (A igrstaphasksiohe eccagtrig part (35) of the
sul the refrigerant pressures exerted on the two

-dm@yﬁh%é?%) (Zhy bakwmew weight (55}, [Prejtusies .in [tbq@iy]ectncfn pheosite to the

ressure between the end plates (26) the first and
Pfog%%@ha Fb&te&t»‘%ﬂc p%@%ﬁp@ atezlii)e%ﬁm thogyd plgte(@p) @%tha cylinder
15 BediSoRene ST At %Sff;ﬂé d36106) G hea ioger G of the
secv%‘?og%’tﬁo?sﬁéwﬁ%@%"”( deBeberer B R oo T Ribsecond
rotaon Hee anl!srﬂg ?ﬂ;) and (28), space is provided at the end of the balance weight (75)
opposite to the direction of protrusion of the balance weight (75).

[0098]  As the balance weight (75) is thus provided, imbalance due to the eccentric

- rotation of the cylinders (21) is eliminated.

[0099]  Since the balance weight (75) is provided between the first and second rotation
mechanisms (2F) and (28), the drive shaft (33) is prevented from flexure.

[0100]  Further, a seal ring (6b) serving as a compliance mechanism (60) is provided at
the end of the piston (22). Other structural features and effects are the same as those of
the third embodiment. The pressure between the end plates (26) of the first and second

rotation mechanisms (2F) and (28S) are set to a low suction pressure or an intermediate
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[0103] According to the present invention, the
cylinder (21) may be a stationary part 10 and the

pi ston (22) maybe a noving part. In this case, the
piston (22) of the first rotation nmechanism (2F) and
the piston (22) of the second rotati on nechani sm (2S)
are provided at the sides of the partition plate

689 befvapReGki M6/ d re n
prel nventel on, the pi g‘{eéf]“g(%’h f\qﬁ gﬁg@fgg r‘% 1?2 1)§3fs result, the

reﬂxﬁ@antfprés&ﬁreﬁ eterdell OR ﬂWIﬁH@:rﬁ %ﬁ)) cﬁi?éél Ql?c e%cl? Btﬂtﬂl onary
part and a noving part, reéspectively,
[010y] i ntiethe (FddsumnNbltivagh RheS BAD plA) ( 2‘6’? dfrlﬁe %Fr&oﬁ}ﬁl second rotation
rotati on nmechani sm (2S) may be a ationary part and
meehamiisn@FPantl (28 P EPRE to \uehigh dLREASE p?&@%dﬁfégrefr?getré}ﬁ pressures
present invention, the moving parts of the first and
exested on the twatBtinddis (049 da oS Emcéidn: eaMbiketS) may be
eccentric in the opposite direction to each other.
[018pkci (Othad Eyboditaentky r st rotati on nmechani sm (2F) and
the second rotation nechanism (2S) 20 nay rotate with
a 180e phbseindi fatiatiemcmal riemdird o ohb st dbddiingniCas the present
torque fluctuations due to volunetric difference
invgrdtomeen t he outer and inner conpressi on chambers (51)
and (52) are reduced. [0106] Alternatively, the
[0163)vi ngcqseding tofthet presenit istention, the colistler 2Bt may be a stationary part
nmechani sms (2F) and (2S) may be eccentric in
andgh¢ pistear(22)mprbe & oreying pant. arin ghigkasepthe PBton (22) of the first rotation
Speci fi cal the 25 first rotation nechani sm (2F)
mec&ﬁalsm\@l‘“é e@%ﬁ:@ pisteraf22d nf thechemidsntatidSmerbanisno (28)arevptdvided at
hase difference fromeach other. [0107] As the
the ﬁ@?ﬁ ?@EEBM@O@Plaﬁ@Chmﬁ@S@b’r (1) are eccentric,
orque fluctuations 22 occur as shown in FIG 7. In ‘
[01?4](3 Zrccogding fo e nereatinysntias; direpiston d2Waandche cyliader (21) of the
occurred when only the first rotation nmechani sm (2F)
first rgt%waw&éangﬁ&zk’masbm aptaionasy eam poha mavieRart, (Spyctively, and
therein. In this case, the torque
the &ﬁi”?(dr% (%i)g%nrareﬂ’& ftP9 (@) Pk thensscord, sathtinn msehamisse (2P ymay be a
tat arrlgd out, 0108l G@Eph Bin FIG 7 indicates
SEiPBWHJ@ﬂFP‘@fE%?W% ERRECHESr red when the first and

0 B AL ShP L7 BB o
o SRR ey ssgs@i%%mowch
Speaﬁgﬁﬁ, qhé fﬁ?gt ro&tﬁmfl th a?nal(s:rg &1?5‘ and the secong rotation mechanism (28)

may rotate with a 180° phase difference from each other. In this case, torque fluctuations
due to volumetric difference between the outer and inner compression chambers (51) and
(52) are reduced.

[0106]  Altematively, the moving parts of the first and second rotation mechanisms (2F)

-and (25) may be eccentric in different directions with an angle of 90°. Specifically, the

first rotation mechanism (2F) and the second rotation mechanism (28) may rotate with a
90° phase difference from each other.

[0107]  As the moving parts of the compressor (1) are eccentric, torque fluctuations
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case, discharge occurs twce as the drive shaft (33)
makes a single rotation. Therefore, 10 the torque
fluctuations are reduced as conpared with the case of
graph A [0109] Gaph Cin FIG 7 indicates torque
fluctuations that occurred when only the first
rotati on nmechanism (2F) is provided and the outer and
ocduP BE ShRIRY B 70N 1€ R ber )indi i
therein. ©n this case, dsg.}%hggvfﬁmlhgﬁ% @?‘ﬁzj @%@Jg&lﬁﬁ%ﬁ% gccmed
wheReonty 1 firf HeioeRkehadisie | i
dri vey shaf 1tr (33) Omakeoé aa Ssi Kg)g%r g{bgtﬂlfegn%nwlgl% Bitet ngp ression
chabktR% e$19 1081y it Rstniel tOY4EIn| | BEMAALLOT5: fvg{i i ile th
conpgjr gd v&th t he cas(E:1 of gr apah A t%[cglfl Q§C§€%ﬁ§%ﬁ}ynwmlethe

suchibfPand disélthr€dre Sarkie gue fl uctuations that occurred
when the first and second rotation nechani sns (2F)

01881 ( 2%phaB &0 PIOVI ghafatel R qRUHIBE ' WERARN RS
[ chgn‘oers?(Sl) and,(52§eareqfornetgﬁiﬂﬁsgg?ﬁe%f them aggmand

secbht® rbafih rARUaBESaONIFT Ah@L([R2ON ard BENARS BRI #fe) o@BH compression
(2S) rotate with a 90 phase difference from each

chapitieey (51)n atehifSrn@as eherddf), tr&fpeétiﬂe?, a4d the RSt and second rotation
conpression chanbers (51) and (52) of the first

mectahhisq@Fjracd 28)s0tatd #th Has8® phadSdifRhase fdnf EQMEMBE. In this
fromeach other, while the outer and i nner conpression

case,hdisdherge dcblns tavivd 5By deifve tsheft $33)anigkes Gt sifigloRotation.  Therefore,
mechani sm (2S) al so have a 180 phase difference from

the éerqhe Budieationt areaddiiced es compartheithithistasaofigragic and
rotati on nmechanisnms (2F) and (2S) rotate wwth a 90

[01p%Plas eGriiphfeindfife 7findiratesiohyetthetuatidhssthixascgarret ehes only the first
four times as 25 the drive shaft (33) nakes a single

rotation angchanisMH@F g {sopreyvided end dhayonger dndcinnet ¢opmsressian chambers (51)
significantly reduced as conpared with the case of

andgf@br@r%for}mllthyre@p aph tHisj ¢as| @ slowmii Eied acoomlim to the first
fluctuations that occurred when the first and 23

embodimers. discharee wepes Hates as e dyivarshaft X33) amakepraovingkedotation.
t%e ogﬁtﬂer and i nner conpression chanbers (51) and

Thegefose, Hiedonqye Hugfuptipns gredrcedine spmnared Mathithe ease i graph A.

(01 150 a8 L5t e 7anbiars iiscwees fat pecaga orisn the st and
s o s 1P 5 Bt 5 S e e S Sorpresio
el B B o o Ko o S BB L oion
el S (08 b 5300 Tt PSR S0 i e
e S oL RS RH SBEAGHn 0°RS1k beSigd P
(ZFT ha{x%ta mﬁgssesdiﬁgfenét frg)rlﬁi esacltl ioﬁ%f, while the outer and inner compression
chambers (51) and (52) of the second rotation mechanism (2S) also have a 180° phase
difference from each other. In addition, as the first and second rotation mechanisms (2F)
and (28) rotate with a 90° phase difference from each other, discharge occurs four times as
the drive shaft (33) makes a single rotation. Therefore, the torque fluctuations are

significantly reduced as compared with the case of graph A.

[0111}  Graph E in FIG. 7 indicates torque fluctuations that occurred when the first and
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the inner conpression chanbers (52) serve as the

| ow- st age conpression chanbers. Then, 10 the

conpressed refrigerant is guided to the outer

conpression chanbers (51) of the first and second

rotati on nechanisns (2F) and (2S) for the second

conpression, and then discharged. That is, the outer

. r - high-.s I .

e S ARcRARIREER) o 2B e bGP e gy sgmression

chRBEN eS8 AR (5@% b f&Rled BIbQH o ﬁm%lflﬁeﬁl#riﬁﬂF hind second rotation

accor ing to the present 1 nvention, errigeran

meBRiSAE @%&PQ@? rdie with & 96ﬁﬂfh§§é&iﬁ@mﬁ@9ﬁ8§lpe%€ﬁ b3 In addition,
First, the refrigerant 1s guided into the outer

theVWiitiond of eitardigsad nefests) fdriin - ' i
\nlg{:hani snms (2F) and e.(SZ(Sjg) for1 %gﬁp@l%eégﬁgﬁ%f&t%&: é](fr@sted' In this

cask] tH® tor§ REAQUERlon ek ABerGBRERE S cotffa¥ & Rtk Y¥ase of graph D.
conpressi on chambers. Then, the conpresse

[01n2] r i Beti@nbrebént CAGhRBnAMEL Gitigadnt Map B18ohPRE%ed in two stages.
wor ki ng chanbers of the first” and second rotation

Speviidatlp) thesefligérhntaid dirét 20l dedAhtoaUP BN QnprsidéanitefR62) of the
the inner 20 working chanbers serve as ‘the expansion

firscivahdeessl rofdtioneadchtismt (EF)exD @28 the firdt @6hPRssiohS At this time,
evaporated and then guided into the outer working

the alvenrbenpresdfiont ttenftierSBS2paave 8RO thw-s@EAEd AP eIRGNSHANDE.  Then,
(2F) and (2S). Thus, these steps are repeated.

the lchDPBERIdAte flgeiPirit GABLIded Yo 2Be p@drl &dmpressttes CidnkiRes 19GE the first
the present invention is useful as a rotary fluid

andnsechnd gotatiore Imeghagsthsw2Rp akd 12S)c feanthersscdnd eorGpressidigrand then

_ chanber. In particular, the present invention is

disabafgedb| €hdtds, the owtemcompressich chantberse51 )t titi igh-stsge compression
rotation mechanisnms. 24 CLAIMS 1. Arotary fluid

chapphersi nén éspannsi.the twd-stage comprassiormagebhentisdo(2F) and
a second rotati on mechani sm (2S), each of which

[011Hc| uthrthgr. ascerding tortbie presot)inyentipngheanefgeahamay be subjected to
cyl i nder chanber (5%),; an annul ar piston (22) which is

comgpesignnensl expaniency IHiist ethe cighigseant (isuides o the outer working

eccentric . to the cylinder (21) and divides the
chagbts, e BshasTecpBbIR o ahasiane (ki (38) fosleampesssion. At

. (51 nd an i nner rki ng chanber (52); and a bl ade
thls(t*z%%s R%ﬁi%lnt?ri @Orgf%%% S¢T@ a8 yiG feraprestiapisermbege) Then, the
divid ach of. th 10 ,wor ki.ng chanbers (51, 52) intq
°°m£f‘°ﬁﬁiiﬁfeg‘?%e§%1§ e C?ég‘ﬁi 8Rd Hig'ed IH%BVGF% HESE Wioekipg Ghashbers RE the first

and second rotation mechanisms (2F) and (2S) for expansion. At this time, the inner

working chambers serve as the expansion chambers. Thereafter, the expanded refrigerant
is evaporated and then guided into the outer working chambers of the first and second

rotation mechanisms (2F) and (2S). Thus, these steps are repeated.

INDUSTRIAL APPLICABILITY
[0114]  As described above, the present invention is useful as a rotary fluid machine
including two working chambers in a cylinder chamber., In particular, the present

invention is suitable for a rotary fluid machine including two rotation mechanisms.
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pi ston (22) and the cylinder (21) serving as
co-operating parts and any one of the piston (22) and
the cylinder (21) being stationary and the other being
novi ng such that the nobving co-operating part rotates
about the stationary co-operating part, wherein the
first rotation nechanism (2F) and the second rotation
mechani sm (2S) are 15 arr St o be adjacent to each
other with a partition plate (2c) sandw ched

t herebetween and the two noving co-operating parts

(21), or the two stationary co-operating parts (22) of
t he ¥irst Arotay ithvd mechianicomprising adlifgt faidtiopemeeignism (2F) and a

rotation nechanlsg%éZS) are arra ed such that one of
seqopd retgtiggpmechanisye Fteach of whishiinpdefling: one side of the
end pl ate 0 (2¢) and the other is provided at the

ot hearcyélina%f él) hayangepnsnby eylinriey chamber )i ot ar y fluid
machi ne according to claim2l, wherein the_ inne
wor Kdn@Rnaas e (@%)zyvhé%h tShéort&ny%abrthec Rulinsler §helabﬁ)r @$0) to be
the.first roptatio mechani sm (2F) and the_second
ecqepirig tPaﬁe %H}ﬁ‘ﬁh(i’slsna(lé é)VI%fért%cﬂ@d%wagrtb&g SWdnigreasitgvorking
ers and the outer working chambers (51) of the
el a5 r M bons chmieh e et o

Cor JOE il st & B BB gin slcﬁmﬂ%e@%; . S)ﬁch of the
1
wolhEKubbal Aol cTbe & igh prejfu AE Pl ﬁg%ﬁﬁtsfcgemn the
5
piskR R ?lgt‘%YZlﬁa?%e@ﬂiﬁ%f'gﬁE(aéﬁ%%f E 8 ) DR A the piston

(22§ %@Hbtge cy11 Ecr éﬂi H(:]g'%)e rtgﬁ\&{aﬁe ngﬁl &lget %{3{ ? 522nov1ng sich that the
mo%%v%mgs%fgnﬁg phet 30k DB RTRONS A O ATEENAN, PALED

i on cha

mac I?;flé'] ?ésqcr‘c‘)&hgh rkgeéhgmglﬂl:tigh éa‘nd}'@? sgé%%})?atfq{ icﬁﬁa%%m (2S) are

serves as

ST SITNE W
and- The rotary fluid machine accord| ng to claimal,
wher ei n

the two moving co-operating parts (21) or the two stationary co-operating parts
(22) of the first rotation mechanism (2F) and the second rotation mechanism (25) are
arranged such that one of the co-operating parts is provided at one side of the end plate

(2¢) and the other is provided at the other side of the end plate (2c).

2. The rotary fluid machine according to claim 1, wherein

the inner working chambers (52) of the cylinder chambers (50) of the first rotation
mechanism (2F) and the second rotation mechanism (2S) serve as low-stage compression
chambers and

the outer working chambers (51) of the cylinder chambers (50) of the first rotation

mechanism (2F) and the second rotation mechanism (2S) serve as high-stage compression
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15 the co-operating part (21) of the first rotation
mechani sm (2F) and the co-operating part (21) of the
second rotation nmechani sm (2S) adjacent to the first
rotation nechanism (2F) have individual end plates
(26), and the partition plate (2c) is fornmed of the
end plates (26) of the co-operating parts (21) of the
chpmpers. and second rotation nmechanisms (2F, 2S). 20 6.
The rotary fluid machi ne according to claim1, wherein
t he noving co-operating parts (21) of the first and
second rotation nmechanisnms (2F,  2S) are connected to
a drdve sHafrotpyIuiddckiac hcasidingéo ¢lains i, windreini on
mechani sm (2F) and the second rotation nmechani sm (2S)
25 i Be ppisy woskingichambers (i of theowlindahdnindens (B))of ftior first rotation
adjusting the position of the co-operating parts (21,
meChynifig (3%)93@4@ segiindgiotation mfchamiemd2By serghas confB383siorPhambers
7. The rotary fluid nmachi ne according to claim1,
angher ei n t he novi ng co-operating parts (21) of the
first and second rotation nechanisns (2F, 2S) are
conrfBe {egr Werking ehapebesh2) of e )cylindershembes (FHeof il fitst rotation
rotatign mechani sm (2F) and the second rotation
meeaaHHR (&) qnd ghe soesopdtositionirerehanipmi{28) seovasi expansion chambers.
mechani sm (60) for adjusting the position of the
- co-operating parts (21) in the direction orthogonal to
the axial _direction of the drive shaft (33). 8. The
r ot a‘?y fl Eﬁ%l“ﬁ%‘é‘ ﬁ]o%mé@?é’é“r Hicpglinptoglginnd . Avhefgier ei n 10
t he Vi ng co-0 ting parts (21) of the first and
soc bt Dar PAE s hemPa Rethe 3pd plies (26) BF i fockneging parts (21)

rive shaft (33 a . hal ance weight (75), is
of e et msahihiss (o5 FeveCamLioitogyohatiom 429 -
between the end plates (26) of the co-operating parts
of the first rotation nmechanism (2F) and the second

tati hani 29), .adj acent ther. 15 9.
The T ot ar 100 TGRS T RSt CEae s S BRC AT whor of

the co-operating part (21) of the first rotation mechanism (2F) and the co-operating

-part (21) of the second rotation mechanism (2S) adjacent to the first rotation mechanism

(2F) have individual end plates (26), and
the partition plate (2¢) is formed of the end plates (26) of the co-operating parts

(21) of the first and second rotation mechanisms (2F, 2S),

6. The rotary fluid machine according to claim 1, wherein

the moving co-operating parts (21) of the first and second rotation mechanisms (2F,
28) are connected to a drive shaft (33) and

each of the first rotation mechanism (2F) and the second rotation mechanism (2S)
is provided with a compliance mechanism (60) for adjusting the position of the

co-operating parts (21, 22) in the axial direction of the drive shaft (33).
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the first rotation nmechanism (2F) and the second

rotati on nmechanism (2S) are configured to rotate with

a 902 phase difference fromeach other. 20 10. The

rotary fluid machi ne according to claim1, wherein in

each of the first and second rotati on nmechani sns (2F,

2S), part of the annular piston (22) is cut off such

t hat 7t he gihgreary(fady niashige shepdidg ta Heirbp L aslker¢ial)

extends fromthe inner wall surface to the outer wall

sur f B¢enwyfing ¢reopeatingiets (Zharfitker fis60)d senchdrattios mechanisms (2F,

through the cut-off portion of the piston (22) and 25
25) amgongedigsstRiardyivieshplt Bd)ded i n the cut-off portion of

the piston (22) to contact the piston (22) and the

bl adeach 28yheiirat rotstiogumécherismt @E) end theusetordhatativh enechanism (28)
. bl ade é23) freely reciprocates and the bl ade (23) _qnd
Is tavigpd twith (2 Zpmphikecer eicghinism s glor Afusting the position of the
co-operating parts (21) in the direction orthogonal to the axial direction of the drive shaft

(33).

8. The rotary fluid machine according to claim 4, wherein

the moving co-operating parts (21) of the first and second rotation mechanisms (2F,
28) are connected to a drive shaft (33) and

a balance weight (75) is provided at part of the drive shaft (33) located between the
end plates (26) of the co-operating parts of the first rotation mechanism (2F) and the

second rotation mechanism (28) adjacent to each other.

9. The rotary fluid machine according to claim 1, wherein
the first rotation mechanism (2F) and the second rotation mechanism (2S) are

configured to rotate with a 90° phase difference from each other.

10. The rotary fluid machine according to claim 1, wherein

in each of the first and second rotation mechanisms (2F, 2S), part of the annular
piston (22) is cut off such that the piston (22) is C-shaped,

the blade (23) extends from the inner wall surface to the outer wall surface of the
cylinder chamber (50) and passes through the cut-off portion of the piston (22) and

a swing bushing is provided in the cut-off portion of the piston (22) to contact the

- piston (22) and the blade (23) via the surfaces thereof such that the blade (23) freely

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