1 FLU D MACH NE TECHNI CAL FI ELD [ 0001] The present
invention relates to quidlrmchi nery. More
particularly, this inventi'on concerns a fluid machine

FLUIDZWMAGHINFconpr essor and an expander which are
mechani cal Iy coupl ed toget her. BACKGROUND ART [ 0002] A

fluid machine is known in the conventional technol ogy
whi ch includes a single casing containing therein a

TECHMRAICRAS pand an expander (see, for exanple,
JP-A-2003- 172244). The fluid machine disclosed in

JP- A-2003- i us i arefrigerant circuit, of .
10001127 25 TR SRR Aikebon B8t “enatifc PG, Nhorf oy, s
. .the air condjtioner.is, rmde up of a co essor, .
inventigg §ogperns g HRd, dharbine BTG @ CORBBR Ao CAIART which are

connected by piping. In the refrigerant circuit, _
mechaniezlly, couplgd togethesi r cui t ed whereby a vapor conpression

refrigeration cycle is perforned. That is to say,
BACKGROQ ART conpressed in the conpressor is cooled in

the cool er, expanded in the expander, evaporated in
[0002]t he Avaidmatiine isdmdwneh thenedvagnal thealoldgy witieh includes a single

conpressor. And, the conpressor and the expander are

casing contpingsh tlegeihhe lcofnpfedstdharddnen dixbiided (S&eaffbr @kadple, JP-A-2003-
electric notor. Stated another way, the conpressor

1722443 AR AuiRSRAGRS c[iiéasseEQH UPSA-Q@?{.-S?%M&% WRYd B a ?éfﬂ?ﬁl:rlﬁl%t circuit

rotating shaft. [0004] In the machi ne, powe
of an aiPESEER LY by the expansion of refrigerant in the
expander and the generated power is transnitted, as

rot af, onal power, . ugh the.drivin shaft to the
10003 ¢ e cP Y St 7 B¢ e e s Biie B o4 it pooler
tor i.s reduced. PROBLEMS THAT. THE .l NVENTI | NTENDS . .
an exp%%ersﬁgl/@n[ W@B@?t%%ﬂe ‘iqli’é‘e‘ﬁi%glyéﬂ?%gt hint the refrigerant circuit,
. abave-described conventional fluid machine is that
refrigerids girewted| Wheretar 2 5apor sompraspien refrigeiation 6y¢lpés performed.  That
) conpressor and the expander are coupled together by a
1s to sagjrpylgsrand campregsashiaf the compreskris woeldd in ithe ¢mler, expanded in the
i npossible to fully nake utilization
expander, evaporated in the evaporator, and returned again back to the compressor.  And, the
- compressor and the expander are coupled together through the driving shaft of an electric
‘motor. Stated another way, the compressor and the expander are connected together by a
single rotating shaft.
[0004] In the fluid machine, power is generated by the expansion of refrigerant in the
expander and the generated power is transmitted, as rotational power, through the driving
shaft to the compressor. By means of this, the load of the electric motor is reduced.
PROBLEMS THAT THE INVENTION INTENDS TO SOLVE
[0005] However, the problem with the above-described conventional fluid machine is

that the assembly thereof is difficult because the compressor and the expander are coupled

together by a single rotating shaft. In other words, it is impossible to fully make utilization




2 of conventional assenbly nmethods for conpressor and
expander units, thereby producing the problemthat
the assenbly of the entire %1 uid machi ne becomes

of comvenidnaht eskemb[y00@EthodE t o coingi¥sic? GARI REpAMdEN (i, thereby
above problem it is conceivable to enploy a net hod

producig tHe Biabldg tHah ﬁle%ée)/rll:ﬂbgoﬁlﬂ@@:ﬁh@ﬂu‘i@ﬁﬁg&ﬂ@b&bﬁ;@& Ebifiplicated.

not or and the expander’, in other , a coupl |n

[0006]CONSKFHEL QL itS cﬁgﬁé %ﬁnethee '_#?)‘6@%[ E)E'Gblézjﬂ CitRE %g%c%ﬂ)a tﬁ) employ a

this nethod is t r 0SS bi |

methocp S'PH \)Iicﬁgﬁi the {lmwﬁg rshaéﬁ%ét&%gn tﬂi‘1e 618? 1c e?;%{r Orggf}@oq;{gander in other
d P i n the dri.vi ng shaft_extends across the
words, @&95? 1, COPSTET R 1 SPIBISGTY. \HRHeYHheihng BERhLers M tsisgnsthod is tha
the present invention was nmade. Accordingly, an
there 150"BF @8?31%4“)1 Hethp peasieisncd phlehricasingiodl lewkage dwenthe cowgling portion,
when the driving shaft enploys a divisional
becausg dwirwpply@nooveernoasddn theedréng Shafidxtindatiémss thé boupling portion.
| eakage in the driving shaft coupling portion.
[0007] DI SCL OBURE tifeF abbie | fxdEIdE ON [0AS8]thd hregdheSi8ntion was made.
i nvention provides, as problem solving neans, the
Accordinplly, @it stged@sdTafié presentGBOHH0ANSE t8 rp@&%ﬁf e'v@ﬁ( Heh QRe driving shaft
provides, as a first aspect, a fluid machine
employ§ %”@i"vis%rﬁg cBnstw8é9hd 3ddirehBE of ?lgdd’glg?%g% | lgeﬁ(%ké”n? g driving
herein a conpression nmechani sm conpressing
Shaﬂcotuh ? an expansi on nechani sm (60) for generating
Pona power by the expansion of fluid. [0010] In

: ' e first aspect, a rotating
DISCL%@%?@%?@N%QH]%Q on mechanism (50) and a
0008 rotag,in shaft (80) of, the expansi on mechani sm (60)
[0008] 4y ¢ peegt Iy ERfan REPVides, asprablerbiplving mesns, ghejfolpwingeaspects.
(74, 84) in fluid conmunication with each other are
[0009] £ o rEhe PresgHt dnvenaeny provideReas o fisstiaspec rafltid 1dhing@)mprising a
and a seal nmechanism (S, R) for providing sealing
casing [{3tetbn caning i(31) pontairdmgs théreirhen rootrptéssign s hetliamisa? 0(50) for
80) is provided. [0011] In the first aspect of the

compregpingsfuid dndvent:ipansion hechamis (60) BhaéidatlngOotB@haldikver by the
coupl ed together whereby rotational power generated

expansibmof flgidexpansi on nechani sm (60) is transmtted to the
conpr essi on nechani sm (50). By neans of this, the |oad

[0010] t OT G €hd AutdBaGMIPSEBS P8 aspect, a rotating shaft (70) of the compression
mechanism (50) and a rotating shaft (80) of the expansion mechanism (60) are coupled
together. In addition, oil supply grooves (74, 84) in fluid communication with each other are
formed respectively in the rotating shafts (70, 80) and a seal mechanism (S, R) for providing
“sealing between coupling portions of the rotating shafts (70, 80) is provided.

[0011] In the first aspect of the present invention, the rotating shafts (70, 80) are coupled
together whereby rotational power generated in the expansion mechanism (60) is transmitted

to the compression mechanism (50). By means of this, the load torque in the compression

mechanism (50) is reduced.




mechani sm (50) is reduced. 3 [0012] Incidentally, the

conpressi on nmechani sm (50) .and t he expansi on

mechani sm (60) are coupl ed & oget her after conpletion
[0012]of t helntidamalRbibg. codfipRENeH MMREASsmt NE50)COBRA €SRiON expansion

and expansi on nechanisnms (50, 60) are coupled togethe

mechaﬁ‘ﬁs&%%@ %lﬁﬁﬁd;fogeth& eﬁ?? %Qxﬁ?%itigf? of ﬁf%}f%.ggehﬁﬁ])a.l I z)ﬁl’lfegsﬁs}o\fds, the

met ho In’t ase ere e conpression Tec
. ion hapi sm (6 re,connect ed

comprosFih A bR B RETRL R TRN R S krupiéq RS M ubtutergee by

conventi.on assegnbl t hqQds, can hardly be enpl oyed .
TespeCtye QY Enti ?Fé?lvgléffm%thé?& o (b 1h6:CASE T e O RPN sion Taechanism

anggggl icated. In the first aspect, however, the _

(50) FPiapsipr meghasissn (G9Y arer eomnertedhiggetbanhy singld rotatieg giaft, their

supply grooves (74, 84) of the rotating shafts (70,
respectgg) conpventngl aseemblpinethedswianthaediy toeatmipdoyedtantithe assembly of the

. coupling portions of the rotating shafts (70, 80).

entire fHgiiemechind hecosral conmplibatad.s nin( the Myt pspewl, tosct@atlengssembly is
' bet ween the coupling portions whereby, even when
preventedTiiay ibBhgacongiliedtedd FhRabil sdppy Sironrl (S rof chd1é ]?&ating shafts

lubricating oil |eakage is assuredly prevente rom
(00 50D AN P kS e 5y 45 st
0, SR, S4B S P8, ARG B i
portion% ?\Iggﬁbn ?Gf‘ﬁz%ﬂ :Vgﬁe%heglgpgb)pgg ét ri%i?ﬁing\%ﬁ% ﬁgvbtgg%? :cggsrtruict%r?, hubricating
en the conpression stroke of the

oil leak S L €spondence b?efg}ge (
AP ARSETONPTH AL PRACEB8and t he expansi on stroke
of .t he expansi on mechani sm (60). [0014] In the second

[0013] 55 pd@tadgttiony thegressahinventicanprogides.tase seonst espsétoaecording to the
torque in the conpression stroke and the expansion

first aspeel; g fliid sachioe it whichlthpBuidrmadhinet ik eravidransition lattink eeans (8)
are subjected to variation. If maxi numrotati onal

by whighothe rotatjeg elizitsg@0,i §0) talne cevgidah sigotheMRCA pridsttmin 6@ phadeerlation
the conpression torque is at the peak value, is

which  bemiigsTidotreshoheeriche beaBf e el @BmpPRELANLEIRe( BP) thet Rbfpression
provides an optimal efficiency of operation. In other

mechanidBf &9) and tht Eﬁgag%%%%&b%%t))ﬁﬁ@@?pz&% InfecR&tisn E6edl)hat the

rotating shaf are coupl ed toget “in a

o) D edg1es e ey 6l Sl WP SHE oy o i e
compression stroke and the expansion torque, as rotational power, in the expansion stroke are
subjected to variation. If maximum rotational power, generated in the expansion mechanism
(60) when the compression torque is at the peak value, is transmitted to the compression
mechanism (50), this provides an optimal efficiency of operation. In other words, if the
.Iocating means (8) is set so that the rotating shafts (70, 80) are coupled together in a
predetermined phase relation which permits correspondence between the phase of the rotating

shaft (70) of the compression mechanism (50) in which the compression torque reaches its

peak value and the phase of the rotating shaft (80) of the expansion mechanism (60) in which




shaft (70) of the conpression nechanism (50) in which
the conpression torque rea%hes its  peak value and the
phase of the rotating shaft® (80) of the expansion

the expapsioartosjie (r6dbhed fis \Wohle Ralde, tHie ammgsmedsny Givides an optimal
reaches 1ts peak value, this assuredly and easily

efficieRyQfof@atan optimal efficiency of operation. [0015]
In addition, the present invention provides, as a

[0015]t hi rﬂl ARREST R BRY%S .trigv Rioh WrovidEE 31 RCS ectaacfcla r% to the
%t v gslﬁa%t (g]iha Ilfﬂk

machine in whi'c e rota a sha
sccond S B nERENE Y O R P DR SRR e bomen

'ng%%fh he convex_portion §85) I S.engaged. In, X )

portio aaddhe ratptingsbaft (Hdaaishalt prsl with acopesve parion; (fShinto which
seal groove (S) formed in a peripheral surface of o

the congpx pevtion{(85)i engaged onlreaddiiden, ithmsepBaicchanism b Rlcenvaprises () 2
portion (75) over the circunferential direction and

seal grqavee (Skfoseed imepdyiheaRyurfaeg afj either iont of thheoseal pogti@n(85) and the
(S). [0016] In the third aspect of the present

concave PeRivhi (I8) otdrehd or@infegnshladitetiod @nd 80) a 8¢ mabeR| (RY engaged
t oget her by engagenent of the convex portion (85) and

imothctgégl%;gmg portion (75). This therefore facilitates
coupling together the rotating shafts (70, 80),

[0016] PECaySRC ARG eash?ct {‘tﬁethlg ﬁﬁgs_e‘ng itvehtifn Sﬁ?ﬂ{oha?ig’g F’éthhigg (§8.C80) are

as a coupling y means o

coue3FR N, s8Ry 5L LR b 8L 8 e BORSEs Sion )
rhis Rt 080 S B POBLRn Be ) g Hefse ther  mo

| eakage fromthe oil supply grooves (74, 84) is.
need tow%@é%@% gounlmgsprh pna savrlingdr, the Hie.prBy gieans of @i thsnassembly
_ provides, as a fourth aspect according to the third
step 1s gipelified. o I laddiionmgineen the sealvmhesiber HR) quenidss prating dietween the
(85) is provided with a power transnitting convex
convex pportiomA(8§)8dhd fthe cbnenvs npdrtiomy78)pt thisi emsatespthaeithe oheurrence of
power transmitting convex portion (87) having a

lubricatil giblesialze Slvapte vilanpply @eshek (745 8458 pssehtedn, and the

concave portion (75) 1s provided with a power

[0017] t r argaMdkitiond tHeQRERNE irRehlibrP Prdvides, A1 GouMb &3peéthRcBRNEY to the
transmtting convex portion (87) 1s engaged. [0018] In

third asgg&n{) %:fggg tn?zlmgd}.g i?lg\gygh aﬂaggoi'lgééig Jlnﬁgn MBHR $8Vided with a power
transmitting convex portion (87) for transmitting rotational power, the power transmitting
convex portion (87) having a polygonal shape when viewed in cross section, and the concave
portion (75) is provided with a power transmitting concave portion (77) into which the power
transmitting convex portion (87) is engaged.

[0018] In addition to the above, the locating means (8) comprises (i) a rod-shaped locating
pin (88) which is mounted eccentrically from the center of one of the rotating shafts (70, 80)

in its shaft end surface and (ii) a pin hole (78) which is formed in the other of the rotating

shafts (70, 80) and into which the locating pin (88) is engaged.




pin (88) which is nounted eccentrically fromthe
center of one of the rotat i5ng shafts (70, 80) inits
shaft end surface and (ii) "a pin hole (78) which is

[0019]f or nhrthe fintriheaspédief thefprédast tmytmido)ghe $08fbAal( FOWerBMInsmitting
and into which the locating pin (88) is engaged. 5

convex| R4S fsm ahd) thefl foiel RraRSiRREle QinchRERHEESEY eh?é@%%i'ﬂpgach other
the polygonal power transmtting “convex portion (87)

: \ t.6400:.C par i 77) e
wherst 1 i3 SOt AR phurB0is RERAIE A b MpliAL BT of the
r is tra 1t.hed. 1o the rotati shaf t .0 f
cornpre8 G ek Bonk o FRUT oL o s, B i F B ook s 805 of e
jdling of t r%tat'ng shaft (80) of the, expansion |,
expansweeﬂ%cﬂﬁ%lﬁm((%&. tated athin oY e RAY/eT ransmpERg convex portion (87),

transmtting convex portion (87), the power i
the poyen fepsmiting cernsrareTHY (7 Dn and Ap, ommensiifuigna so-called rotation
constitute a so-called rotation preventing neans for
preventpireameantsifogpreventing thet doteging Isbeft (808 6§ the expamsioexperhshism (60) from

mechani sm (60) from independently rotating. In
indepemiddily iroatingi Naeaddition, Gt ithe I¢uating $B) (8% ROMBLREd eccentrically
eccentrically fromthe center of axle of the rotating

from the Rahtes of #Je oBRk r¥RAEHE BlYafEsl'(%,VSD? ARGy Shefdiaig ' RaftS020, 80) are

are coupled together constantly in a unique phase
o B B8 P s R el o Wi pn 09
o i B BB AR e o B a9 e i
no (FRPACLSH o RUTEE SR soP 5 BB ' et

0020]. .In addition, i he present inventiaqn provides, as
phase f%{atf% %IHS stsyEss that thegiflrigpen o opRation isptimiggect . a 1 ui d
machi ne in which the locating neans (8) conprises (i) )
[0020] 5 kdp additiondhe peagnt inventier pioyides.me i fiftheaspectagedrdng tothe third
one of the convex portion (85) and the concave portion
aspect, @7fyid madhine in) whickethe Jocating ri&ay (8)roraprises (8 a key portion (8a)
peri pheral surface of the other of the convex portion
formed (185 pedplcbrdl Barfaerufame off did dopmex pértion () Ahdl thecdnkeve pdrtibn (75)
aspect of the present invention, rotational power of
and (i) taleeyegpans (7a) forRaian sdAphe@) sirfack B AETbthtLEf iHe dofi€ex portion
rotating shatt (70) of the conpression mechani sm (50)

(85) andiheRDIAIE PBRHonqFS)t he key portion (8a) and the key
groove (7a). Furt’hernore, when the key portion (8a)

[0021] rag?aIH{ﬁ% lf@t}f]la?s%)g&\(/cgot?)z %33%@?@g§ntwnf rllotgt%:lﬂll %%U«%{ of ttllikee)q:)a,nsion
mechanism (60) is transmitted to the rotating shaft (70) of the compression mechanism (50)
by engagement of the key portion (8a) and the key groove (7a). Furthermore, when the key
portion (8a) and the key groove (7a) engage with each other, the rotating shafts (70, 80) are
coupled together constantly in a unique phase relation. Therefore, if the forming position of
the key portion (8a) and the key groove (7a) is set so that the rotating shafts (70, 80) are

coupled together in a predetermined phase relation, this ensures that the efficiency of

operation is optimized,




coupl ed together constantly in a unique phase
relation. Therefore, if the formng position of the
key portion (8a) and the key groove (7a) is set so
[0022]t hat ©In h&ditiet, alid p@seiadviestidn/ Qrovidds, @& £sixthoagpb@ticcording to either
together in a predeterm ned phase relation, this

the fo@fF HEREt bMtle il a§bdct, Cd @Ry nﬁf:hm@ﬁ’t?'b@ﬁétpﬁn'e?ecmc motor (40) for
optimzed. 6 [0022] In addition, the present

achvatin%"tﬁ@kblﬁ?rﬁpsﬁ@é flﬂl?taﬁmésgg g@l) Sl &ﬁn?ﬁ&af t{hﬁ% gfég 1'39 n]ie fl&l}l%‘n (50)
by the ERGHER DBios T eSS & 4?%o§ ’is connected

to the co eSS|on hani sm ( 50) y.the rotating

[0023] s pat fasneﬁtec’%gl?rmreg%ﬁ bR Eéﬁﬂre%@fﬂor[ #hspommected
Int he Si xt h aspect of the present invention, the

to the gprapression mseckaniqad30) by adingle reteting shafthé.cq dhgp ratatingoshaft (70).
mechani sm (50) by a single rotating shaft, i.e., the

This thexsfere lfﬁglltsﬂﬂaﬁ@m(ea@l)g the Bpansionenechaniemf(6@) foi & @ineentional existing
connecting the expansi on nechanism (60) to a

fluid machinein witolatheeshgpdssgr is trdtedral wigicthie Rieciric mbiogh t he
conpressor is integral with the electric notor. [0024]

[0024]1 n addidditih, tHeSrefting SRRAtNMORIdeS ks &r@%ﬁﬁ%s%e%@ aébordmg to the
sevent h aspect ‘according to the sixth aspec

sixth aEf?eG{”anﬁufdnmﬁ\ttﬁlﬁJ‘ il BhiddONR O%J\ﬁeggfaﬂb CSR\R?X{ ?(Jraeﬁ t(S'f‘)nof the

of the convex porti € powe

convex FF( ?1{151{1#55 (’u[.;ng}lfé aél)é&éﬁfﬂ?lg%}édl c%%ee dl?orﬁéﬁ Z%‘];’) ciqctﬁe Eoncave portion
sev t of the present i nvention, the power

(75)m§§ ﬁ@ﬁg?%ﬁﬁgpconvex portion (87) and the power
ransm,tti ng concave_portion (77) are_inproved in_ the

[0025] r esinék R evaeh asrRet QE dheyPiesl BVaBlioB e RIS AFAFRitHgg convex

is therefore ensured that rotational power is

portlont(B’é)rﬁélmtbft RQVkitiaReitiRGeRsicAYe Paliorl 6T ges, immeepaddh dkpsregitance to
the arrangenent that the rotating shafts (70, 80) are

surface cprggueal by opyefahehandsiiing. altsisnfilesforenatsnedt thah rofatiaRd] power is
In addition, the present invention provides, as an

transmiéed) wﬁmomam'ﬁg ancdamigegrepardidse of e xirAn@spme that thefrbtatiflg shafts
machine in which the fluid machine is used in a

(70, 80y £t co@REPREBE! Gild a {iBle ddhstridliogh refrigerant is
circul at ed whereby a vapor conpression refrigeration

[0026] Cy cli@ ddaitRar fherprednt inkBQAl prb{?xdEé1 Qs %.h i aspRer Eccef'dmg to the
t he present 1 nvention, the Tluid ine 1sused in

sixth asb&ﬁ, a fluid machine in which the fluid machine is used in a refrigerant circuit (20) in
which refrigerant is circulated whereby a vapor compression refrigeration cycle is performed.
[0027] In the eighth aspect of the present invention, the fluid machine is used in the
. refrigerant circuit (20) of the air conditioner and the compression and expansion strokes of the
vapor compression refrigeration cycle are carried out.

[0028] In addition, the present invention provides, as a ninth aspect according to the

eighth aspect, a fluid machine in which the refrigerant is carbon dioxide.

[0029] In the ninth aspect of the present invention, carbon dioxide is used as a




refrigerant circuit (20) of the air conditioner and

t he conpression and expansi7on strokes of the vapor

conpression refrigeration cycle are carried out.
refrigefa@0@ Rl dting dul thet refiigeranh eirquite M)} tHepabgninaking pit oissble, toaprovide

a ninth aspect according to the eighth aspect, a
earth-cbhsdloths ﬂ@lﬁFinBﬁt arfdl apphfustd e Bspédialfe Fathe lcBseCaldafon dioxide, it is

di oxi de. [0029] In the ninth aspect of the present
comprds§ede "!¢|§ ' Ré_"’crﬁ_ﬁﬁpciﬁesgh&x e ipquaRd c@ﬁl_p?esgigg)r ﬁfr{;%eg fﬂé%?/t torque)

circulating in the refrigerant circurt

o e BB G SUER Ao, o
AvvsSTRIESEACTS, 15, Comre55ed 1o e o fice

torque) _correspondingly increases; however, the
[0030] ¢ o pfecsding te Bledirat 3spcqt of thecrressnt ygRtiqa is arranged such that the
ADVANTAGEQUS EFFECTS [ 0030] According to the first
compreggipie grechinisth(5p) end the expapsion angchanisins(64) raem geplel trigether by
that the conpression nmechanism (50) and the expansion
connectieg hpethemti{ec Mitatangeshafiu(@D e dnd dgetdisingbshafic(@ineaat othey words, the
together the rotating shaft (70) and the rotating
rotatings blaifts (76080) wre edRBhcte® seksaratbRefromOéahi dtliers hafst £ rdsif, of such
80) are constructeed separately fromeach other. As a

arrangehR§H e RlatHe GRafiAL02HOAR BE co ]%l@d Elelet BfeSR@Midal #8embly of
80) can be coupl ed fogether after 1'ndividual assenbly

O . . . .
each ecgﬁpnr%%?}?@e%gg'rgﬁs 'tl ?&%Pﬁgtﬁeﬁ?@&ﬁgth'ﬁgg%? RlFGhd guid machine.
. S. R i di .
i s R T
0,.8 Vi [ 74, 84
of the 5 S 7 BBYine it ot hppgBhYes G BEnkghiehaheredy

. oil _suggl y grooves (74, 84) is prevented, regardl ess

lubricatygye ¢if deakage, Hapetbe nil supsly gieveotid Bhhisspravenied, regardiess of the
have separate structures. As a result of this, the

arrangemignt theif the sefating shafia 670 80) havisceparaisdtupturase| Aatai resultyofahis, the
equi pnent can be inproved. [0031] In addition,

cost of zsseroblticag be cednhed swictha celabihiey of afuijrhent paebebproved.
invention, the locating neans (8) is provided in

[0031] or ddn atlflisibnt sxeorddigatol the) sedead taspect Of thS Qresehtyinbentdaliledskating
together in a predeterm ned phase rel ati on which

means (8§ iﬁlbside@ if BR12P Rk MecerobRinpatnid (19, Sgi%%?fb%ic@ﬂpl%& kYether in a
of the conpression mechani sm (50) and the expansion
predeteﬂiﬁ@ci(ﬁha@é rélﬁ‘ﬁo@m%ﬁieﬁﬁit%&?@%ﬂbﬁd&lw between the compression stroke
of the compression mechanism (50) and the expansion stroke of the expansion mechanism
(60), whereby maximum rotational power generated in the expansion mechanism (60) when
the compression torque is at the peak value can be transmitted. This therefore makes it

possible to perform operation at an optimal efficiency without fail.
[0032] Additionally, according to the third aspect of the present invention, the rotating

shafts (70, 80) are coupled together by engagement of the convex portion (85) and the

concave portion (75), thereby facilitating coupling together the rotating shafts (70, 80)




(60), whereby maxi numrotati onal power generated in
t he expansi on nechani sm (6Q) when the conpression
torque is at the peak val ué€ can be transmtted. This

without N8I @r ehaf@keepliny sBSas bl Bodplinp & fled kO PEThad therefdt makes it
an optimal efficiency without fail. [0032]

possibleq8 kdduO flel st FCSXMHINE 4 RurfhBPektiBhr dfh§1§ dn, Yhe %egpmember (R)

present Invention, the rotating sha 70,7 80) are

prov1d§$8%§in%gétgf%gﬁ H’l%gcrc])gg%xe noq{’}&? [I%J an é%lé Q(?L’H:g\%] éc?ﬁ(mlq ?ﬁ)'vglﬁch are in
casec 5 Db YER B 08 LG BEPLEBLAES PR e o

upling or the like. This therefore nakes |t
supplylggg)gpq)(’gl, 84 is geryyeted-ne cost of assenbly to a further
extent. In addition, the seal nenber (R) provides
[0033] s eal Imgddidenueerording te dires Burthaaspeadrof (85 preaend intration, the convex
concave portion (75) which are in engagenent with
portione@8hisgirbeided whihrtebpowér tramsmitsng ecnvelgiortianb(87y havinga eblygonal
| eakage fromthe oil supply grooves (74, 84) is
shape wHeawea&tin dr&d3&dtiohwialkdhd t@RaveasGabs (78 id Srobided vt thdpower
aspect of the present invention, the convex portion

transm%l??% cdrRatd géﬁ‘ti‘%ﬁ‘bw b {Nhﬁhﬂﬁt‘.‘"‘faﬁwtef ﬁﬁlﬁﬂllﬁiﬂgn&)n‘%&@ﬁ&’ﬁon (87) is

ion (87) having a polygonal shape whéen vi ewed

az:ngagtag(r %ﬁr %gcittllg rbn}@(ﬂ%é e[hglthr%teﬁ ﬂgla\égw?lo id 'tr?tﬂsx&?téa tb Sthe com ression

ower  tran ting concave port

mechar%77g(5¢) %%ﬁ\;l]% Aghact:clg%ﬁg?e %’{}d 1{1ga % t 1) E.g%gl? E%t?t)i(ngp scflah (gﬁ) of the
s ot at onal g wer is transmtted to t he conpression
CXpansion prtgm wi t hout the occurrence of idling of the

expansi on rotatln shaft (80) of the expansion

[0034] e c hBesidss @g@r mg 8@3 q f awsct at ther BicpRt tigveniian, the locating
fourth aspect of the present invention, the |ocating

means (B anwad@yp pEthauetkshapediocating pio dSSvapichis oathescpitrically from
(88) which is nmounted eccentrically from the center

the centef ofixtle of bnoofthe tothtiveg shafia(100§0pindfstshafi é0d siBce iand tHegpin hole
shaft end surface and the pin hole (78) which is

(78) wiiieh iefbrinBd M eheQdth@ofahe tdigipOstakts 10, H03fahd iftd Avhi@Dhe locating
and into which the locating pin (88) iIs engaged,

pin (88)/\13 %h?@édt FBerfehY ﬁfe'rﬁﬁtlﬁé‘ s (107, &0) 84 b@&ﬁpﬁ% tSQéﬂﬂJr%gnstantly in

together constantly in a unique, predeterm néed phase

a unlqgﬂeeI &E&é%&mﬁéﬂ Sphggée fe%tﬂlrn gﬂ'ﬁé" thSrefol@lenbiiEs Ghid ﬁfeeél.t‘f%lency of

operation’is optl

operation is optimized.

[0035] In addition, according to the fifth aspect of the present invention, the locating
means (8) is made up of the key portion (8a) which is formed in a peripheral surface of one of
the convex and concave portions (85, 75) and the key groove (7a) which is formed in a
peripheral surface of the other portion, whereby the rotating shafts (70, 80) can be coupled
together constantly in a unique, predetermined phase relation. This therefore ensures that
the efficiency of operation is optimized.

[0036] In addition, according to the sixth aspect of the present invention, the electric




[0035] In addition, according to the fifth aspect of
the present invention, thegl ocating neans (8) is nade
up of the key portion (8a)“"which is fornmed in a
motor () iiP RenmctedUtol 6 eoffprasion omecahBnr (F0)eby ansinglershafie i.c., the
portions (85, 75) and the key groove (7a) which is

tating| SHafEG0), thérebP RlakRBEE BbssPIE t@aehiSfe ¢R§ cOhiRtioR Of thedBxpansion
roamgfv\hg?:ﬁy)’t heer)gt ati %g ghsafts (70,1 E?O) gacn be 1(c):oupl ed P

| mechan?%lg g{ﬁ{ﬁg kit‘ﬁ_?_% f&éﬁﬁh}énéfl Nexdstifid HHQ; mQﬂg\?@ 58 Wi e theP BB ressor is

erefore efisures t the efficiency
. of .operatiaon i s optimzed 0036] . it
inegraQRBIEY FSES iele” SR ORERR i (P Bl e the load of th
.invention, the electric 9 notor (40) is connected to
electricgppio@hhr essi on mechani sm (50) by a single shaft,
i.e., the rotating shaft (70), thereby making it
[0037) pos sinmddition, aeserding taetigsevanih atreropt e Presentcipeionothe power
mechani sm (60) with a conventional existing fluid
transmitthighéaneex andveondave pertivos§8BsED rare surficethagdeabd wihetebyhalthough
electric notor. This therefore nakes it possible to
the rotatiag dB&ftd {70, 8®ade ebupldtbtogethec tising a sihysle coxuctidr) @Bi]poksible to
addi tion, according to the seventh aspect of the

reliablyRfR8RP bothtiB NS dvRAR withd6t RRWRE any daNEFE tbithdifeduPNE ¥omidgls.
concave portions (87, 77) are surface-hardened

[0038] merlﬁﬁ’dgtio@dl hgéé%ané R tHeOLighth Bp&h ¥ tiBe rlent@Mer®ioh, the fluid

coupl ed toget her using a srnple construction, it is
. possible to. reliabl. A j . s
machinf et tefed fiechitu HEERFHE o Bbiaht AR "R ojr conditioners
0038] ,Addi t.i onal | v, ccordi.ng.tq.the.eighth aspe fq i
or the o T GRER darrey B o ipr i iePleeenoarafBRfl, Rgucing
- refrigerant circuit, such as the refrigerant circuit
the costtberpof.f or air conditioners or the like, thereby
making it possible to provide a highly reliable oo
[0039] appdnaddiiondcerdingtadhhpinth 2speet of thermigseabinyvertipnaegrbemdioxide
addi tion, according to the ninth aspect of the present
is used hnw esftigeant daulating dh tieirdfrigerant cisaut 28), dharelfy making it possible to
circulating in the refrigerant circuit (20), thereby

providen®dtthngpristiop® 2quipent end pppwiatiees arfispedialiys dooulse case of carbon
equi pnent and appar atuses. Especially, for the case of

dioxideC & ROBomPieedd®), itk teritialC PrEBERS Sk ta@d) kS aCfestlt,Cfhle load torque
pressure state and, as a result, the |load torque

(compre(sgﬁﬁ%rglﬁ?jdiﬂ%ef %ﬂﬁ@gsidﬂ‘m%}%n&ﬁi BOF ST QPorBEIA MceBsER Bbwever,
correspondi ngly 1'’ncreases; however,
the load torque is reduced without fail.
BRIEF DESCRIPTION OF THE DRAWINGS
[0040]

| Figure 1 is a plumbing diagram showing an air conditioner according to an embodiment
of the present invention;

Figure 2 is a longitudinal cross sectional view showing a compression/expansion unit

according to an embodiment of the present invention;

Figure 3, comprised of Figure 3(a) and Figure 3(b), shows a coupling portion of an




the |l oad torque is reduced without fail. BRI EF

DESCRI PTI ON OF THE DRAWNGg [0040] Figure 1 is a

pl unmbi ng di agram showi ng an air conditioner according
expansion rantigghbstt aesvtdingfto tahBrspr esdodinienveof i oy  prggaute hvention,

is a longitudinal cross sectional view showing a

whereif Pi@f@@(ﬁ) ad @?Hﬁé}?h@ﬁr A FI% RGHPY HiaGodsBedibrRMPRA fARE along
i

the present i nventi on; gure 3, conprised of

d Figure 3(b) shows a coupling portion
the llneEﬁ* Q"Hf‘?i%fr %g(agg . : : |

nsi on rotatlng shaft according to a
f t, enbodi f t
Fﬁ!uré?sjfl %%t(lﬁslselae cﬁt Fig %{e %\ @SPE n@l\ﬂ!r&éﬂ‘gg 'a3 W}]ﬁﬁé Ipgrtlon of a
compregqrugqu?«ggtgfg;%h%{gt?ﬁ;cg%}:dglvéttoaés :}%al o erg{ prglrﬁf g)ureaﬂ@) is a top

gure 4(626 shows a coupling portion of a
plan vx%ﬁﬂ KiguieHib) is e £1qsp gecsiontl view taken loge ths linee 4 oidigure 4(a);
-_enbodi ment, wherein Figure 4(a) is a top plan view
Figwek 5j gempristdiof Figure Sapssd Segurd 500 shoivsva tekdingapiogiion of an
the line A-A of Figure 4(a); Figure 5, conprised of
expansibh gotand{haft saoddniggo nesebdri) emisddbmant af cloLgresang irpentidg rwherein
of an expansion rotating shaft according to a second

Figure 5(5}313@ 16B PlanQievk A1 Plg8fSTb) IsV@bdsi seftiondhEEw itdkenfall @tigr tBe line A~
(a) is a top plan view and Figure 5(b) is a cross

AofFléﬁé:g(a?na| view taken along the line A- A of Figure
Figure 6, conprised of Figure 6(a) and Figure

F%né? 6 SORER o acg%ﬂeﬁ%g%&if?%gf&@o ﬁﬂ%é%ﬁlh@ﬂ% portion of a
in. Fi 6 . Vi . Fi
el B4 ke 548 S AR AR
6( 7 Fi
plan Vle&h@dglgw.e )55?0%& 55136% Ff&ﬁgp (98&{ d?‘ A5t Sl Yo
expan3| on rotating shaft accordi n to a th| rd .

Fighrodi easnrissfl of Hagyse dé@hend Higi 7ém), shemereporplipggprdon of an
7(a) is a top plan view and Figure 7 b) is a cross

expansige cotating bhali asordigete altigrdyembediiriento the,q)rcﬁenﬂrg’gm@on wherein
Figure 77(§)ai)s a top plan view and Figure 7(b) is a cross sectional view taken along the line A-
A of Figure 7(a); |

Figure 8, comprised of Figure 8(a) and Figure 8(b), shows a coupling portion of a
compression rotating shaft according to the third embodiment, wherein Figure 8(a) is a top
plan view and Figure 8(b) is a cross sectional view taken along the line A-A of Figure 8(a);

Figure 9, comprised of Figure 9(a) and Figure 9(b), shows a coupling portion of an
expansion rotating shaft according to a fourth embodiment of the present invention, wherein
- Figure 9(a) is a top plan view and Figure 9(b) is a cross sectional view taken albng the line A-
A of Figure 9(a); and

Figure 10, comprised of Figure 10(a) and Figure 10(b), shows a coupling portion of a

. compression rotating shaft according to the fourth embodiment, wherein Figure 10(a) is a top




Figure 8, conprised of Figure 8(a) and Figure 8(b),
shows a coupling portion of a conpression rotating
shaft according to the thi tH enmbodi ment, wherein

plan ViEQURR Sﬁi?ﬁrei 08! ¥ a REER \é%&i/&naﬁdieﬁi EHiER a§§i@ {HeStirfe A-A of

cross sectional "view taken along the line A-A
Fi re 8(a); Figure 9, conprised of Figure 9(a) and
lgureglbgzre 9(b), shows a coupling portion of an expansion

[ ' ' f the

BEST ENBORINEEN o B PR C AR B it Sp IRE R o

view anqg Figure 9(b) .is_a cross sectional viewtaken
[0041] ongl“tﬂ’é kq Pig. prefpret; ijﬁl?%hlg?f&§ ;ofathg PHEgRIN @nygption will be

.conprised of Figure 10(a) and Figure 10(b), shows a
describgd ifplqtailywish refeisnceto the accomprudsg drawingsat i ng shaft

.according to the fourth enbodi nent, wherein Figure
FIRSTIEVMBODPIMENDOOFIHEINMENTHONand Figure 10(b) is a

cross sectional view taken along the |ine A-A of

[0042] Fi gurBesdQftin. wBEDe EMBOOhMeHrdMdDE fifdR dafdddithde the present
THE | NVENTI ON [0041] In the followi ng, preferred

inventi€AT0O&h BRRbAiQbndr REO)VIARE REst ERVERIeRNisWalilppP® with a fluid machine
described in detail with reference to thg acconpanyli ng

diflE 8yMHR l: ;EYBODI MENT OF THE | NVENTI ON [ 0042]
aceor 1[%scrh| %??Sglﬁlg\ﬁ[ﬁn e made in regard to a first

VeSS FER e G SRR QUPHERRR Y 7L oot ppea

with a fluidmachine according t he present .
(00431, AT SRR BUERAELL Seraicauritions: Glisg 16 i) Toneratsope’, and
) .[0043] As shown in Figure 1, the air conditioner (10)

15 equigngd gvi ety unid B bk gndeant ipdeor ung{dB). i Thequtdngeunipi(tlh houses
_an outdoor unit (11) and an indoor unit (13). The
therein ggtaigdnor fa (12)14) obtsiese beat teehaniger @3),0a i dout-way Wityh valve
an outdoor heat exchanger (23), a first four-way
(21), a sevond Howrabareswifchl yalva (229 camich E@tipression/Swiahsibn wait(#0). On the
(22), and a conpression/expansion unit (30). On the

other hahd)ethehiddebr idie (13)dROUses! Mhdreinld) iktddp Fan t(NEY @hd adNindoor heat
i ndoor fan (14) and an indoor heat exchanger (24).

exchan% paut gqgg outdBbf kit (1) iSinkBREPhLGHe QWLRERE. 2TRY idddbPGnit (13)
unit (13)

is installed inside the building. In addition, the outdoor unit (11) and the indoor unit (13) are
connected together by a pair of interunit lines (15, 16). The compression/expansion unit (30)
will be described later in detail.

[0044] The air conditioner (10) is equipped with a refrigerant circuit (20). The
- refrigerant circuit (20) is a closed circuit in which the compression/expansion unit (30), the
indoor heat exchanger (24) and so on are connected. Additionally, the reﬁ'igera.nt circuit
(20) is filled up with carbon dioxide (CO,) as a refrigerant. The refrigerant is circulated in
the refrigerant circuit (20) whereby a vapor compression refrigeration cycle is performed.

[0045] Both the outdoor heat exchanger (23) and the indoor heat exchanger (24) are fin

and tube heat exchangers of the cross fin type. In the outdoor heat exchanger (23),




is installed inside the building. In addition, the
outdoor unit (11) and the indoor unit (13) are
connected together by a pa}% of interunit lines (15,

refriged@) - cildW@atm@MIheH&d ORKSIPANS i cQBuik '('2(!? &:3Hdnge¥inkht Bfh outdoor air
described lfater in detail. [0044] he alr condi ti oner

taken 1(;1 %)?)Lhe' SutGSle ﬁpﬁgbw' I‘hl('ﬂé%snd&gtr Hegﬁf e e 1re¥r %ngn\*;\lﬁga?atmg in

rlgerant Cl

oe e SRR UL U@'d%q;%%gmn%w il
B i et N i

circulated in the refrigerant circuit (20) whereby a
connecigdip e disshige PitedRo) of the gempressen/expansion smisd3§) thm@cond port is
[ 0045] Both the outdoor heat exchanger (23) and the
connecteddbonglh et intexwhitlinpe(l 5§ Boneagre dfithe irslodr hedd exttmager (24) which
exchangers of the cross fin type. In the outdoor heat
is a gaexidbandahe (R3) pod 2s caibtte@€r and etd 6£ tHeadutdi@r ihBatt dx@hanger (23)
refrigerant circuit (20) exchanges heat w th outdoor

which & & gab 3kRNeAd) MM B SforMh FRAT isf @hnédked to a%ﬁdﬁ%n';ﬁﬁ'@@?) of the

heat exchanger (24), refrigerant circulating in

oSSR O (LD S iz

switchabfa! beildy aW'fEs%hsté’t%' i )22y OH 1%ur§21)\l\g'gx§: MIHRE fluid

'S conn

the.c ess 0 uni e ,second

commup S GRS e obighe cﬂ@e-smoefiﬁwr@ éqcnf'.ﬂ d Comymg &ﬁﬂa between

. end of the indoor heat exchanger (24) which s a

the thlrgpa% apdh the fowreh peyit apd  spqond statedpnricateby brobe linhin lggure 1) that
t he outdoor heat exchanger (23) which is a gas side

allows Byid commnicaiion befvenn gy firsi portandibe thind pest andsfluidicommunication
port (32) of the conpression/expansion unit (30).

‘betweenthe se¢dnd portramt! theofpurthmprtswi t ch val ve (21) is
sel ectively swtchable between a first state

[0047] (i nditeadeeshdfousoaychwiiichesalve (EROhdsefody) pbitabf @hichwhe first port is
fluid comrunication between the first port and the

connect8@ €PAE ooty ol (3 ﬂt) W ¢heCQMPHYsfoRldxPanRGH WaE (3081 A8 sbdintiGort is

port and the fourth port and a second state (i1ndicate

connectBy tdfhekfikr lehB @t EiltGotrSedd) exchitger &3 é g’M@c}f ‘F]sLH uld alde end; the

comuni cati on between the first “port

o 304 0 TS T QAL M P o

exchanger (ildﬁ vghﬂ%ﬂ 1S a fiqmg usgdepe%rdt gn({) {hevf‘h hpctnrrt] ?s I:olnrn%:cteg (t)o an 11%low port

(34) of the compression/expansion unit (30). And, the second four-way switch valve (22) is

selectively switchable between a first state (indicated by solid line in Figure 1) that allows
fluid communication between the first port and the second port and fluid communication
between the third port and the fourth port and a second state (indicated by broken line in
Figure 1) that allows fluid communication between the first port and the third port and fluid
communication between the second port and the fourth port.

[0048] The refrigerant circuit (20) is configured such that its operation is selectively




connected to an outflow port (35) of the

conpr essi on/ expansi on uni tl%SO); the second port is

connected to the other endof the outdoor heat
switcheMhaagehe Cdoling\Wpefakioh hode | a8 theS ihdgi thpetafién inbtle dby the

port is connected through the interunit line (16) to

switchih® ®f Wd'Blo %iﬂ-_\%ér %ﬁ%_hi &ﬁﬁ;@ f(zﬂeﬁgu r BX6MRN9BFds( dhin WBICHe two

IS aliquld si and the f th port Is connecte

d
' W43 O f: oM, b Of ' .
four-w it G320 ol i el E0ER 0T HRREAPBLB B0 tine of
. s .selectively swtchable between jrst.state ..
Figure (efRGERRAS Byrdufd I o AeEran) o @)l ol fppling mode of
gluid communi cati on between the first port and the
operatigny Boyhich dhq owtdepriheal GxchagsLIA3Y AncHANS Bt BRsespolor écaolsr) gpd the
. ort and the fourth port and a second state (indicated
indoor peatsxchanget (34 famctions goien eyyparkiar. P dwsothenuhand, when both the
conmuni cati on between the first port and the third
two foyrewdy swidch valived (2t,22)1chamget thein staed toethe stateindmaed bypotit line of
and the fourth port. [0048] The refrigerant circuit
Figure { 2@frigcBartt @ Eir@iuted! irSthe Refiidatant Eiscu@P@OPtd pdtfdre a heating mode of
selectively 13 switched between the cooling operation

operatidPREwRRH th GG A he % xPRE8L (2‘3?‘I filREEn LN dnltSrapSrsiok GRd 118 indoor
of the two four-way swtch valves (21, 22). In other

o SRR 0y (RO iy
STRUCHRRFEDH X AoV "L c51)Bocd

of eration_in ich the outdoor heat ex nger.. (23) . .
[0049] { oy SHEVLE FIgJSR 2 ) PR ES P Pasicn it OB b6 fuia
. heat exchanger (24) functions as an evaporator, On the,
maching aperding e thearssens deventipe and wRelydes . GRapedi) Bhichds gesgrtically
(21, 22) change their state to the state indicated by
long, cylindedshaned, bérmitipaliyradostd qomfainager Amangesl, ¢ rac hotéaredo-tap order,
the refrigerant circuit (20) to performa heating node
within tife casingr @) are & rcomdpresbion heechatidmo(S0heat elexiticanger (¢®3nd an

functions as an evaporator and the indoor heat
expansion efeeRgesm (60)) functions as a gas cooler (cooler).
STRUCTURE OF THE COVPRESSI ON EXPANSI ON UNI T [ 0049] As
[0050] Shovihe BisEagsl ?irp@;(sGﬁ% ERRBIHES B A _@éé[}%néﬂl?.n TR His€R@de pipe
constitutes a uid " machi ne according to the present
- I s I . :
(36) is BRUERL BROE LBl micf TN, T Weln iphonipm, (6 and

vertrtca ong, cylinder-s
fluidly SN RhiSGEs Wﬁﬁ rtl?enﬂ%gﬂal 'sgac% O?ﬁ}etc%gi}ntg ?Sf)f) p order,

[0051] The electric motor (40) is disposed centrally in the casing (31) relative to the
longitudinal direction thereof. The electric motor (.40) is made up of a stator (41) and a rotor
(42). The stator (41) is firmly secured to the internal surface of the casing (31). The rotor
(42) is disposed inside the stator (41).

[0052] The compression mechanism (50) constitutes a rotary compressor of the swinging
piston type. The compression mechanism (50) has two cylinders (51, 52) and two rotary

pistons (57, 57). In the compression mechanism (50), a rear head (55), a first cylinder (51),




within the casing (31) are a conpression nmechani sm
(50), an electric notor (40), and an expansion
mechani sm (60). [0050] Thel%di schar ge pipe (36) is

an inteEAARAE PRk [36)! H6coas 'cﬂl&hdeﬁ 1)52)TbRd @i S6dtHede (BhPRe lapdbd one
is arranged between the el ectric notor (40) and the

e A B L R
oI PGt 05" RGP MR, g o

t here e Iectrcrmtor 40 d

dlagrar%tp ttcgﬁy(lﬁll o HEULs &pt ary( ‘péonszl- s%t Ez} ﬂit) p?age like blades

rmy secured to the internal surface of the casi ng

proj ecn@glm fornppcbon gheyrside suplpcgss  dhegsddedes iapsTofptabln eeteciabby Supported,
(41). [0052] The conpressi on nmechani sm (50)

throughcoyringing bughes.conrthe aylindersipt.d23.aespettivdly swi ngi ng
pi ston type. The conpressi on nmechani sm (50) has two

[0053] cyl i Tiste¢oanprSskionaAgchaniemt($0) kastaasompredsihanttiod ghafb@P) which is
In the conpression nechanism (50), a rear head (55), a

a rotatihg [sBdft.CyTHheneé@hpreSsion rotdin. gaéhaftrlﬂﬁj wesl b ahgin Rhatk §aft5@)) add two
second cyllnder (52), a front head (54) are

-greater |d?aY1?ertt§"dec9£iﬁrlc Mg Hoh ?3)0&9 G5rmidd éh BRE IBQ/Q? LRr 58P oPifdGhain shaft

he first and second cyli nders (51, ) each contain
part (7%) ;IﬁE %13?% ﬁE ‘f)r%% t()ﬂj aksrégetgrgoil | Ca Ifer %yé}%? tc{))ﬂxponents in
other wsw%t B% mide “pr8 e B} SinatRnBeyer Se-sa Brea B fh et e
first cylé'es%b@ﬁﬁs@en “FH&%’B%’% d@?ﬁ%ﬁ : otﬁs%giyt tth%% ¢ Yergad gvlinder
(51, 52), respectivel [0053] The conpression
(52), angbanatiraish tso omd@a@(%éﬁm terepier dametehepoamtsp paty ()2, 73) are

which is a rot ating shaft. The conpression rotating
located,ghspfectiyeln )in thedirst andisecopt &ftingeas (51¢52)) and two greater
di aneter eccentric parts (72, 73) are fornmed on the
{0054] | oweTheatnad @edler ditmtthrecrantric paas (72, 73) tre(fdined shbk timitley have
shaft part (71) is passed through each of the |ayered

a greate€ ATNROAR Thah thhtof thd Mei sheft et (ﬂg%ﬁﬁwfosﬁla& tcdeatrically delative to
i s passed through the rear he (55), then through the

the c‘f:ntlel 6tsatx1§¥f hBGehn B part (PR (¥ @SR eﬁ' RlaSlefB AL @hic parts (72,
plate (56), then through the second cylinder (52),

73), thegggfext B cdnBE RN hRE: él{ié) Ext(eag? a%é%)reec@é}gné Bﬁ't @'fﬁ Ah8 the upper

aneter eccentric par
one constitutes an upper side greater diameter eccentric part (73). The lower side greater

diameter eccentric part (72) and the upper side greater diameter eccentric part (73) are
opposite to each other in the direction of eccentricity relative to the center of axle of the main
shaft part (71).

[OOSSj The lower side greater diameter eccentric part (72) engages with the rotary
piston (57) within the first cylinder (51) while on the other hand the upper side greater
diameter eccentric part (73) engages with the rotary piston (57) within the second cylinder

(52). The rotary piston (57) within the first cylinder (51) is, at its inner peripheral surface, in




| ocated, respectively, in the first and second
cylinders (51, 52). [0054],.The two greater dianeter
eccentric parts (72, 73) aPe formed such that t hey

sliding heotgact awgth e e loufdt ap@iperal hanrfidaabs e 1dver radd gedaedrt diameter
part (71) and are forned eccentrically relative to

eccentrfchﬁarf:?m)%dqg AtLobr HRHHERI %uﬁﬁ&f tm @ﬁc‘hhg Q:ZﬁT)aet chttti@ inner

two greater dianmeter eccentric parts (72,

perlphehﬂ ‘éﬁlr c%rb% tﬁ@ﬁf&tt lg g'stdgls %53) ! o(‘ﬁﬁc[hesé)tﬂgr e aLIng Eot?ﬂytaﬂggég r(%’ﬂ within

‘the upper on€ cons

the S@C?l‘éqﬁ@fl@ Bica o R EEEH L5 i Coping v outer

. %H upper  side greater dianpeter eccentric part (73) .
periphegg] surfagenefsthe dipper B Bregich diameier pRocpitle gt (G apd is, at its outer
. _eccentricity relative to the center of axle of the _
periphera jsurfacsh irf sliding eongaet with[the 5Bler Prispheslestriadedy the eeerad cylinder
di aneter eccentric part (72) engages with the rotary
(52). pAndt comprbssionnichdmbrers 1§83, f 33)sdre cdafinadlerespesiiyelphbétercam the outer

the other hand the upper side greater dianeter
periphefat Gaffacd Of ABE trotars3 bisRIMQ ERFG Swithihhthe h@rst oyiaider REBY @id the inner
(57) within the second cylinder (52). The rotary

peripheRl $h@be( 5 the WirktiyBind 151y hisd b%ebﬁ@?er oﬁtéflﬁeripﬁeraﬂﬁuﬂfﬁo% of the

i nner peripheral "surface, in 15 sliding contact with

rotary ﬁdngn ANt HeNeLala nfd%g %ﬁfanghlﬁe 1&’{&’- H&algglﬁ?atc@ fof the

r eccentric par

| surface, in sliding contact mnth the |nner
Second%ﬁmd @rlgl surface of the fi rst cylinder (51) 01 t he

ot h thin . cond ..
(00561 Oy |'THagBeok e i ind feded Fht 1), %é? BV a Fpeive
sliding contact wwth the quter _peripheral surface
suction ﬂ)ﬁgt (éagerﬂ@. Wetion pate (32d|3ahé@féallbé§>ét§m Hreughathe Qr?tsynd second
and is, at its outer peripheral surface, in sliding
cylindens {158} respectivelyewithesir fromingbiag #nds apéningeingy thenf@rst and second
second cylinder (52). And, conpression chanbers (53,
cylinderS 351,52 relspiettinesd;. rlaarléitibh,vﬁﬂe)spclﬁxm paren(32h32)cue each extended to
peri pheral surface of the rotary piston (57) within
outside tHeeafing Q31)dylpipiager (51) and the inner peripheral
surface of the first cylinder (51) and between the

[0057] Out elacReF tRNRsRlans %ai a6R1sqb4. 38 is pRIvATH viathSd RRp&dRILE discharge
within the second cylinder (52) and the inner

port (HOF0056 Eg%%ﬁié;,ﬁa?%eepcﬁ ?igtltﬂg gn ?ﬁecosgyélyl | ﬁ e&o’iﬁ%ressmn ct;amber
(53) wﬂhﬁ?‘n R géc%%&’ c\%l}lﬁ]era(SEf%fgg %é Yfternal space of the casing (31) to fluidly

.communicate with each other, On the other hand, the discharge port of the rear head (55)

allows the compression chamber (53) within the first cylinder (51) and the internal space of
the casing (31) to fluidly communicate with each other. In addition, each of the discharge
ports is provided, at its terminating end, with a respective discharge valve (not shown)
implemented by a reed valve and is placed in the open or closed state by the discharge valve.
And, high-pressure gas refrigerant discharged into the internal space of the casing (31) from

the compression mechanism (50) is delivered out of the compression/expansion unit (30) by




suction port (32). The suction ports (32, 32) radially
extend through the first and second cylinders (51, 52)
respectively, with their t&fninating ends opening into

tihe aikiis }ﬁﬂg cond cylinders (51, 52) respectively.
wayoIn gngt%an, G%Z suction ports (32, 32) are each

exte t o ut sj t casin 31) .by pipj [ 0057 .
10058125 pTHF Sl et € o B Sl ghotpiatbe PhRk T o gt o i
with a.respective discharge, port (.not, shown). The
upper idsidea fyiEhdhe cgierof dhe roigi 4 et dhy agiria maiti4Ph e In other words,
conpression chanper (53) within the second cylinder
the comppgssign nedhanismt €10) 2ands fgceleettic tmetor {49)n gre( BEphanically coupled
fluidly comunicate with each other. On the other
togethenanda simgle dotetihgshaft,poe.; thef compressar rdtetiy 6B (70| | Therefore,
t he conpression chanber (53) within the first cylinder
rotationed ppwendf theecleditie kiadr GIORGEL aRfismittbE be Asd BEnfr@dsiont Eotating shaft
fluidly communicate with each other. In addition, each
(70) tDfthd REmBHBEHRH&hafiSh! £50) SwRERYY 4R .coRbrdsti®n mechanism (50) is
termnating end, with a respective di scharge val ve
activatdd)ot shown) inplenented by a reed valve and is placed
in the open or closed state by the discharge val ve.
And, ~hi gh-.pr.essur rigerant discharged in the .
100591 1¢ . THS RS S RpfiER (8] hATATN o gy BRgier BF B Slinging
. onpressi on nmechanj sm is deliyered qut_ of the
piston SR RS GndRs ARCPERP0 0D ipSlagens Hon Bead{bb) amer head (62),
. diéﬁharge i pe, (36). [0Q058] The main shaft part ﬁ?l)
cylindep {63)7nd agRisreRiston {670t dn thfexppnsien meehniss (683 Jbeifronghead (61),
_ its upper end side, through the center of the rotor
the cylinden (6(35), andethe reas thepd (6tave 4403 onenupantbe ofherds a battes-to-top
conpressi on nechani sm (50) and the electric notor (40)
order. gfhe lowehami wpet sndcoufabedof the gdirder (68Y ar tdockgh @espectively by the
rotating shaft, i.e., the conpression rotating shaft
front afd Ggar hbhdy @10162). Tiat Aftarg Nsikto QBBY isOhapdiE iRt @CEikdular ring or a
notor (40) is transmtted by the conpression rotating

linde Baf {s hotddd) withinthe clo iy BmaL0@3]Te chial)i '
cylinde s witginlthec }@ﬁﬁé\%@3?§ A1) aﬁmdg'ﬁ%ot\[ﬁgb%%egﬁgﬁatwally

t he conpression mechani sm (5 acti vated.

. ' ' NSt:it .
s B0, M) IR G0 905t Y spporsin
' inc .. head.(61), d
mchaf 5, kg L8 S0 ER RSB RS
plate. tﬁ'lg bpiadeay %(I)tgtg.blrf r%ﬂ?&élﬁ{;" s{l&?o)rfedto%eth]; rc?l?rtlde? ?gﬂ é,?olngh a swinging -

bush.

{0060] The expansion mechanism (60} has an expansion fotating shaft (80) which is a
rotating shaft. The expansion rotating shaft (80) has a main shaft part (81) and a greater
diameter eccentric part (82) is formed somewhat nearer the upper end of the main shaft part
(81). | The main shaft part (81) is passed through each of the layered components, in other
words, the main shaft part (81) is passed through the front head (61), then through the

cylinder (63), and then through the rear head (62) and the greater diameter eccentric part (82)

is located within the cylinder (63).




the cylinder (63), and the rear head (62) are |ayered
one upon the other in a bottomto-top order. The
| ower and upper end surfacks of the cylinder (63) are

[0061] 2!2;30 pd gr&sfeatanial Veck¥ntlibe paft r(th)t is 30 de&fch NBAAE hfsgé greater

The rotary piston (67) Is shape I ke a circular

s 85 6, VLG, RSO DB P G e o
o o T FERL G LT, PO S L B S g s e

(.,50), J.s provided, in its side surface, with a . .

rotary pjsigh é‘&'bi"hl@m% theieylden@d)-| i Khe metary giston(65) és. atrie innier geripheral
is rotatably retractably supported on the cylinder

surface( @ayliding eoniget withihe ghiey pedinhsral spdas0if thh graatey akarieser eccentric
mechani sm (60) has an expansion rotating shaft (80)

part (8%hancthisj &t ifs owtet periphgrad saffice, Theliding ansthenwitotlat indgr peripheral
shaft (80) has a main shaft part (81) and a greater

surface &if @redyinde@ (63Nt rihereda défined2) confpréQionRHaHBEREERbetRe& BE outer
the upper end of the main shaft part (81). The main

periphefd) &fitfadeastt the Gddary 2isﬂﬁ3@?}j ab D IRUGRORE b hSa] Siiack Eﬁf(edéxﬁ )leinder

conponents, in other words, the main shaft part

O N
comver e BRI ERL B S A SpsBE Bes (20 1
R L A T MR T

haft part (81; and is formed eccentrically relative
(62) and ghe pellewnpast (S fiommedinherbingen (635 hafhe Il P8t [34) extends
~ The greater dianeter eccentric part (82) engages with

verticalkyibrough tthe feap headot62),67ith it tériminating eog lopeaieg 16i63he irFhie of the
rotary piston (67) is, at its inner peripheral

compressionf chamber (653 Withimihe cylividee (630 t On tlecotberttand phe bpiflemaport (35)
surface of the greater dianeter eccentric part (82)

radially @ttndsthr@ighi the clitdef (635 With &6 ddrmSidtingd @8d openifig kfth A& inside of
contact with the inner peripheral surface of the

the com‘z‘air@lséiﬁﬂ Sharh®3)(65)WRER the cHdep ﬁ?g).a BOMRLRDS HRNnABRHRE outflow

65) between the outer ‘peripheral surface of the

' i ' | pher al f f
ports GRS S RHASR Ry 0eE e LIS oBBlE Tochani o (60).

0 . he,e i on.of refrigerant
10063) Qo ace R R AREE, Barbl ShE GABR o kB REHy at 00) are
'couphi:drtgée%tl,rn\ghesrfr:})ayf &e(c%%pression mechanism (50) and the electric motor (40) are

mechanically connected to the expansion mechanism (60) (see section A of Figure 2).  Stated
another way, the upper end of the main shaft part (71) of the compression rotating shaft (70)
and the lower end of the main shaft part (81) of the expansion rotating shaft (80) are coupled
together. By means of this, rotational power of the expansion rotating shaft (80) is
transmitted through the compression rotating shaft (70) to the compression mechanism (50).
The coupling portions of the rotating shafts (70, 80) will be described later in detail.

[0064] Oil supply grooves (74, 84) fluidly communicating with each other are formed




[ 0062] The expansi on nmechani sm (60) has the inflow
port (34) forned in the rear head (62) and the
outfl ow port (35) forned i the cylinder (63). The

inside HRf oW PRk p&%aqleﬂlf R Sthe V ethtirgakharist (T0O8@)) répectiv8R  Each
head (62), With its term nating end opening into the

ool 4 KOS Lo St s
i o 80y RBP4 A e

conpressi o hagber (65) wi.ithin the linder, (63). . .1n
bottom gifhe (AR (AR | %11«‘9\59daﬁqtdth6d@‘ff?rove&d1 B%?l{esmewha%ssgfh@ of the
extended to outside the casing (31) by piping. [0063] )
comprefHien mgatingabsit ¢ H0)riv e gentrifresheit pupy ¢F) dipped Wehe o sw@ponThe oil
rotating shaft (80) are coupled together whereby the
pump (BpispoeSgired sudhchatrii pumpsa) lubricatingeildndlt oil sumpbproted of the
are nechanically connected to the expansi on nechani sm
comprebih) rdi&g $Rft(70N AhefoilFuppiyezrddve GuaB4e)of tha atdie shafayart (71,
t he upper end of the main shaft part (71) of the
81) is fﬁﬁﬁ@f KRB HRA 1R GAtbA Qilg:filr)?(fﬂe%i 61?% thaRd fue (Vi kusiddab sliding
0

the main shaft part ( he expansi on rotating

P 3 means of this,

parts oiftig?gchl}%ﬁ%%o pomee%gg&u?ﬂrgeéeh%gﬁgi?%oﬁ 6lrB )(gt ating shaft (80)
i's ransmit t e ressi [ f :

10065 50)A{ L iR SO R el SRR S bl 2 810 o R sbraing

rgions of e rotating shafts (70,,80) .wil|l be

shafts (L B HE£oumled orRbfte PR A BSB89 TEORH Ay ke of te
(74, 84) fluidly comunicating with each ot&gr are .

presentcigyepggn. i theps coRPliNgPortons AR sea sngchaisy (S3R) gid ¢ fecating
rotating shafts (70, 80), respectively. Each oil

means @)pply groove (74, 84) is so formed as to extend from
the upper to the |ower end of each main shaft part

[0066] ( 71,M8k)spedifically, as engagementitiooiex pastion 85) mgfoninkd atsthe lower end
collected is forned at the bottomof the casing (31).

of the Vit shefl paitt (81cof heekpaiibnodotdiing shaft (80 hakitanpaughgdnfeh) concave
of the conpression rotating shaft (70) is a

portion ¢B9)tifito el (Heiehgiétient Eonvek PBRINI(85)LiB en@iokd SUfdEmed ftehe upper
ol pump (P) is configured such that it punps up

end ofthymah&%tahg%nqhi) dfthd %hlgjfe%sio?}%&tﬁi%sﬁﬁ% glo).on of the

conpr essi rotating s (70). The oIl “supply groove

10067] e TN BBkt baith (89 15 bR (RS o smaler
dia.meteg ﬁﬁngﬁ%gﬁgﬁ% iﬁl?&}%%%%acaji té%lglggvs %ﬁ&)tﬁft(g{) t I}Fnd(,: %perrlgggsejn?erﬁt convex
“portion (85) projects axially outwardly. The engagement convex portion (85) is made up of
a base part (86) formed continuously with the main shaft part (81) and a power transmitting
convex portion (87) formed continuously with the base part (86). The base part (86), formed
in the shape of a circle when viewed in cross section, is extended axially.  The power
transmitting convéx portion (87), formed in the shape of a regular hexagon when viewed in

cross section, is extended axially. .

[0068] The entire engagement concave portion (75) is formed such that it is concaved




[0065] As shown in Figure 3 and Figure 4, the main
shaft parts (71, 81) of the rotating shafts (70, 80)
are coupl ed together by enbhgenent. And, provided, as
axiall S [ ti [ t e Phd
R L e R e, AR rel O oo af g hement
( . 6 L Lfi n.enga nt..
concavB AR (75) 13 A0 PP & e B DY an P pEPOERE R fing gguoave
. Ln.shaft part (.81). .0 he expansi rotat i shaf t
portion [36) 3131 pRICHGHGE AU e RGPS PBDF ) gty Ihefig In that orde
whi ch the engagenent convex portion (85) is engaged is
from thegiti g SuRthE (per Thedrde Bpleinie (78) is BRard Syshribai(iyhys @ shape
_of the conpression rotating shaft (70). [0067] The
and diraensians se rilepd dlesrbase p@ﬁr(%kofptgc engagen8d) canyex poried (8%)ci engaged
that it has a smaller dianeter than the outside
into theli tasethele phrtt(76), nEinosts vithbutpeledrafd@l) .OnAnisk othee hand, the power
engagenent convex portion (85) projects axially
transmidtig@nehvwe poftiéh @TPREEHRIM sucPthaet hROE bhape ahdBImdrSioRREEthat the
up of a base part (86) forned continuously with the

power FRhshiERRf donR&! boktdh)(SA 6t ﬁle%gﬁ erhdr@R3A &t hdHon S@V@)&ngaged
portion (87) formed continuously wth the base part

. 2 ¥ in. f .

into théC ??%freg%mnﬁﬁﬁgec&gégviegﬁg%%nsgﬁégg Iogll,n UmLQSt agag%%gg A described

hen v 'S ex
xially. The.power transmtting .cony rtion 7 .
above, fi! vk rahRsRE Syl 8 SPhdake BRrfeRYEY, Plhoks SnlGed im the
_ i.n ross section,.is extended axjally. [006 The.
shape of ﬂtHc’?iégoaﬁ@%Fge‘H@ﬁ?d RS AEctRR Whﬁﬁéi( 3;t51¥ enélrﬁdoﬁi%mtﬂéwaﬁl power

that it is concaved 19 axi al Ic%/_ froma shaft end,
of the expapsien rptatng shaft {80hisi Wensmitted prathe coqmpressigne rotating shaft (70)
] engagenent concave portion (75) is made up of a base
- withoutrtbé ecpurence Fhidling of theppensian mtetimigtshaft 8@ondavem up, the power
portion (77) formed continuously with the base hole
transmifimgt canvy pokticdh (87 etheoaaied dranamittiag conctee pdrtiai(THeand so on
shaft end surface (79). The base hole part (76) is

constitute® b NBtalbE Rothtied piveltf MesRafe pravRdtifd MRNEItADS Shafts (70, 80)
that the base part (86) of the engagenent convex

ﬁnm&n&gkha&ﬁngéﬁn%s engaged into the base hole part (76),

al'most Wi t hout clearance. On the other hand, the power

[0069] t " an&MdhltloRd kP &ﬁé&%ﬁﬁﬁﬁﬂtiﬁg dohdd h&% fc?%&‘ég SHERs (B8R 77) are
it % Aa e 6bmer

has a shape and di nensi ofis so

| surface-glél%gﬁéﬁ, tpitglrr gg%rﬁgfgg%(r lfagé‘%li,i{g%g gg%z%us%f oft H-lei‘s,et'ﬂg argselﬁgﬁqcte to surface

nvex

pressure of the power transmitting convex and concave portions (87, 77) is improved, thereby
making it possible to reliably transfer rotational power without causing any damage to the
coupling portions of the power transmitting convex and concave portions (87, 77).

[0070] One of the oil supply grooves (74, 84) of the main shaft parts (71, 81) opens to
.the bottom surface of the power transmitting concave portion (77) while the other of the oil
~ supply grooves (74, 84) opens to the end surface of the power transmitting convex portion
(87). Consequently, by engagement of the power transmitting convex portion (87) and the

power transmitting concave portion (77), the oil supply grooves (74, 84) of the main shaft




into the power transmtting concave portion (77),
al nrost wi thout clearance. As described above, the
power transmitting convex %4hd concave portions (87,

parts (ﬁﬁ;%gc&%%g%&ﬁgni n the shape of a pol ygon when
vi e

I'n cross section whereby it is ensured that

r ot atj ona ower. £ expansi on rotati haf.t (80

1007117 3" b S pREism P 15 BEEPtBe S5 e Py 3F i dpgpbement

i h f idlj f th [

convex\rll\gg%tgfqu@ais ocs% rg{gﬁec%ggigggﬁ;ﬁh%?c%m%@s%ﬁoqe@?s)églagrgév%n@) and an O-

) transmtting convex portion (87), t heagovver

ring (RY.r ahhicet giegve (Ndalameed in thsrputer perinheraksirfage of the base part (86)
constitute a so-called rotation preventing neans for

over thpcgvamfarerdial daeativhanidribe Shatg RY Z0a s88)merhbarns engaged into the
i ndependently rotating. [0069] In addition, the power

seal grdavar(Syn tlhiotigercmtds oyasdatae Do the @ -pidet (RY vt $ié seal Pro@fe(S) and
surface-hardened, for exanple, by hardening. Because

with th®intérbalSperiph&ar £9128 SMEE bhR Pkl (T8E Seal R8s pidhRIe@ betwR@n the base
power transmitting convex and concave portions (87,

art (867 &hd ki 4 er éIF{s i
part ( ; . dgpfl@%??létr(‘?(?) ¢h% tha %)@o%ealr{és V&P?ﬁ%ﬁ{% @ é{};g‘{eﬁl& thgno)llltﬂow

reliably tran Ib_tatlon _ o
o8BS b coAALARBERL IR b b o i
0070 [ 7 84 .
from bl s pe Bt (405 54 thegebE biffediami (. ife gk pUesRsgupling

. of the power transmitting concave portion (77) while
Portlon%‘hfég‘%fﬂ%tfng(ﬁha{iﬁ@oo?@)- supply grooves (74, 84) opens to
the end surface of the power transmtting convex
[0072] por tihsrlocqtizg)means (Seig gemppsed dfya lonattngenie (88)afiouritesd in the main
power transmtting convex portion (87) and the power
shaft part €413 wif the ergpavsine awtetimp shaifiof80) 7dd a pitndoke (78% defided in the main
grooves (74, 84) of the main shaft 20 parts (71, 81)
shaft pastr(81)cafithe cdiepretsd@eiobging shAF@D). The seal nmechani sm (S,
R) is nounted in the base part (86) of the engagenent

[0073] CONVE 1B6dtink Yin (88))is mblfted gk sf@gbdi@h@ FlaRe (E%z) \iv§icf_|1_ ri]s an end

conposed of "a seal groove (S) and an 0- ring (R). e

(
surface VB&le (HE BRY %aﬁ?%)' of tﬁ&ﬁ%@?g‘g?&jﬂ gﬁ/lg lri'§ tf’c%rg@@.r i 'PlneelB@elting pine (88)

surface of 't ase part
. i . ti i i .0- r.i .
s shap USRS A T B WL A Tl E % 05 fGflen i
. ds, b tact .of th ' R) with the seal
the axial{HsEiom 45 G2 TS g +EATN oathebuPdsn abei gy bel of the

. of t base part (76), sealing is provided between the
locating @é%‘e&g) pro?ectspaxmﬂy(outv)vardly from tl?e stepp%d end surface (89). On the other

hand, the pin hole (78) is formed in the shaft end surface (79) of the main shaft part (71).
The pin hole (78) is so formed as to permit the locating pin (88) to be engaged thereinto.
Stated another way, the pin hole (88) is formed into a circular shape in cross section having
approximately the same diameter as that of the locating pin (88) and is formed such that it has
a length corresponding at least to that of the projecting plortion of the locating pin (88).

[0074] The forming location of the locating pin (88) and the pin hole (78) is determined

so that the rotating shafts (70, 80) are coupled together in a predetermined phase relation.  If,




part (86) and the base hole part (76). This therefore
makes it possible to prevent the outflow of
| ubricating oil fromthe c%hnecti ng portion of the oil

in thissg@gl %TarﬁPﬂ?glg?nﬁ&g {rﬁaﬁ ase 31?1 hwe](i, %ﬁ%@f‘eﬁvﬁ%ﬂ? te%ﬁ,]ansion
il e AR

catin nt e n the main shaft par
optimaf g3ty of, eﬁ%r%%s.ﬂwrer‘feqeaﬂwenl@cagwgfmn (Boymartac Faphote (78) are
hole (78) defined in the main shaft part (71) of the
aﬂaﬂgeé‘o?ﬁaﬂé%é vrettingathally @Rabl) wrojoupfedomggthamavithos apimagpondence
pin (88) is nmounted in a stepped end surface (89)
befweenml&:ﬂlass ofitheemthpressiohaotting ehradt (70 ihwhieh phe torbfi6ysiaf torque in
the main shaft part (81) is forned. The | ocating pine
the conf@83sior srakbapatled itk pedk vilue thcafheCpHalsdldﬁﬂrddxg&wi@ﬂrdﬂﬁﬁlg shaft
is inserted into the stepped end surface (89) in the
(80) 1n6WI|11@l|1 i Egahiion téHud tél@ r&ﬁt’uﬁﬁil B@'Elt npﬁ%texgéﬁon Etfbk@tlja%hes its
wor ds, approxi mately hal [ ocatihg pine
peakvaﬂ)&GpJ ects axially outwar dI y from the stepped end
surface (89). On the other hand, the pin hole (78) is

RUNprI'@érﬁfl;i})ﬁﬁB%Shaﬂ end surface (79) of the main shaft

e pin hole (78) is so forned as to

per | acat to.be en ed t hereinto.
[0075] gt at o‘hsE@%%’@Pgwéfﬁgnlﬁ ﬁﬁﬁ%maée BB e ParatiAp Of dhe air
circular shape in cross section having _approxi mately
conditiqngg ( ﬁandémag Fn¥0EPE LPeraHAR Mmerder then iy Earchip ﬁwemp@g@pnaﬁ dhe air

is formed such that it has a length correspondl ng at
conditiqnep §10)tdyripp athesfing hperptiesi mote, mgd phant inowgafl to iee operation of the

| ocating pin (88). [0074] The form ng | ocation of the
compre$spgEeipagsipn mnif 8®). and the pin hole (78) is deternined

so that the rotating shafts (70, 80) are coupl ed
COOLING@©PERATION MODIEt er mi ned phase relation. If, 21 in

this type of fluid machi nery, maxi mum rotational

[0076] pombun%eﬂn@ cab1efk oftrdtihd BIRART PRt alESRAM M- (HD)sWkE N alves

the lo torque is at the peak value, is transmtted

(21, 22), dHaﬁg@fh@M's&‘ﬁito&lﬁe SRS infRbte8 be' é)g l@eﬂq%le(?{gl F?%ﬁeé Tt ' '31te the

Therefore ocating pin nho

electric g{ggtgr a@h?oge{ﬂﬁer ntqgl%% rp&géﬁs#g t g.ﬂlif &S %rée cﬁo Zr evapor

e .0f the conpressi.on rotatln shaft i ch.
compre}I3° st ST bt BOdoTm tie St o8 SGHAse Bl reftigerant
iﬁaches its peak val ue and the phase of the expansi on

circuit @@k 4t i ng shaft

[0077] High-pressure refrigerant compressed in the compression mechanism (50) is
“ discharged out of the compression/expansion unit (30) by way of the discharge pipe (36). In
this state, the high-pressure refrigerant has a higher pressure than its critical pressure. The
high-pressure refrigerant flows through the first four-way switch valve (21) to the outdoor
heat exchanger (23) and dissipates heat to outdoor air. The high-pressure refrigerant after
heat dissipation passes through the second four-way switch valve (22), flows into the

exp_ansion mechanism (60) from the inflow port (34), and is expanded. This expanded




(80) in which the expansion torque as rotational power
in the expansion stroke reaches its peak value.
RUNNI NG OPERATI ON [0075] I#the follow ng, description

refrlgei’Mn{ lnolie aﬂw ( 183 [1% Aothst Qutt i}?qn? el @Hnll sPJn/éxﬁDréﬁ%r{ Wﬁlt F]30) by

condltloner ring a cooling op i on

v o R SR koo U e
o 0 T e e TR

cool. i ng operation node, the first and second f our - way
Pl‘eSSUf§vﬁefrka?f%|ab&bs beat from)indensraje andhds evaposated o tehgas refrlgerant
state indicated by broken line in Figure 1. In this
wherebythe indophair isetoebadr i dndpthergag 4€f)igartnt esses through the first four-way
conpr essi on/ expansion unit (30) is energized, and a
switch valye (21)cantiis agein drawreintd gRroahipadtsion thehhsisBgS0pfro@aha suction
refrigerant is circulated in the refrigerant circuit

port (ﬂ)aﬁiere HRQAd fefitbedntRs esapteen el ri gerant conpressed in

the conpressi on nmechanism (50) is discharged out of

HEATIN@(H%‘RA@?GN%&)?}?MS' on unit (30) by way of the
di scharge pipe (36). In this state, the high- pressure

[0078] ef rbﬂr‘?ﬁ %Qt’?’rﬁa glgbr%%rmgéeeﬁeef ft talg gcﬁ;'{)}ni F‘ Cl{xllswatyhﬁ,ugff&hvalves

pressur rressure
@1, 22} et iliﬁ'ifa%%%r o (B35 digned ﬁépﬁi e 3¢ Fieteo b s sat, the

air, Th pressure refrigerant after heat
elecmcdingéﬂf %@ glﬁsg%meﬁﬁa%waﬂﬁ@n Sulo A30)f Buposigigedwand g vapor
valve (22), flows into the expansion nmechani sm (60)
comprepsigshyefFigeratign eyelpds erfamyed amerfiigerantpiandsalaterhins the refrigerant
expanded 22 refrigerant now at |ow pressure flows out
circuit @8bm t he conpr essi on/ expansion unit (30) by way of
the outflow port (35) and is delivered through the

[0079] secdilighfpoessureanefispuirirt hcongry@ed 42 )the tcombphasibi daedhahieat (50) is
exchanger (24). In the indoor heat exchanger (24), the

dischargedfdudf ihe WonpFR§isHeRpdrion BRI (30 byPRaPbPhe MeRharkt 9{Be (36). In
I ndoor air and is evaporated into a gas refrigerant

i st bk OISt SR R s T
high-pressure refrigerant ﬂows through the first four-way switch valve (21) to the indoor heat
exchanger (24) and dissipates heat to indoor air whereby the indoor air is heated. The high-
pressure refrigerant after heat dissipation passes through the second four-way switch valve
(22), flows into the expansion mechanism (60) from the inflow port (34), and is expanded.
This expanded refrigerant now at low pressure flows out from the compression/expansion unit
(30) by way of the outflow port (35) and is delivered through the second four-way switch
valve (22) to the outdoor heat exchanger (23). In the outdoor heat exchanger (23), the
inflow low-pressure refrigerant absorbs heat from outdoor air and is evaporated to a gas

refrigerant. And, the gas refrigerant passes through the first four-way switch valve (21) and

is again drawn into the compression mechanism (50) from the suction port (32) where the gas




switch valve (21) and is again drawn into the
conpressi on nmechani sm (50) fromthe suction port (32)
where the gas refrigerant ZES conpressed. HEATI NG

refrigeﬁtgtgéaﬂlﬁ&m [0078] During the heating operation
node, the

first and second four-way switch val ves

: i ndi 4 b
oreriHoy gt THlE ARSI O RPARSIDR Bt | Pl cat e by

0080 2% e 5 SRR TSRS Sl R i
motor qﬁﬁf %rsft@%;@%gerdf l&r glg?ﬁogl%(eisgi;)grl Irg‘rg’él%] }shaﬁs gﬁ&; (r:ézlg %gmgrnhgng? when

refrigerant conpressed in the conpression mechani sm .
high-pre®0ie nefrigeting thespgededdottheoexpension sieshanisn ¢))eitp igngenergy is
unit (30) by way of the discharge pipe (36). In this )
convertsd &ite roththmahp@herpf dsesanpengiaf rotgmgahaft (809. aThis gbletional power 1s
pressure than its critical pressure. The

transmiftb@ by REE powEetrishiittag lcdftexf drasorichveop@tion 87 7TB bf the rotating
four-way switch valve (21) to the indoor heat

shafts (QUCEHNGGhe ESfpredlith HitnRPAbaY7HEM bR faitd@efebRichsuring that the
wher éby the 1 ndoor air i's heated. The high- pressure
' di gsi j o
compref S 1 gBlAlin (i) N oghFba. BB hoRoRAIBRE of e SUBICHARor (40
. expansi on..mechani sm (60) fro in .
is redudg i BEPGRUTT SR MY ko L b0, BTt s etnsjon s
pressure flows qut fromthe c ressi on/ expansj on. uni t .
when tHe-qopcssigiy OIS TR e fOTIFSISBOIPRY SBFRSHIF Heak dalupyitggemitted
t hrough the second four-way switch valyve (22). %o the .
to the coupekssion eesharisEHEAL dhis epsires that theeopstatigpds cigigd out at optimal
exchanger (23), the inflow |low pressure refrigerant
operatingosfBeioncyheat from outdoor air and is evaporated to a
gas refrigerant. And, the gas refrigerant passes
[00817] t hr dugliditios, hibrishtifeoeit ismdrngwawint eshtheadilypurgp (F) anthe dompression
again drawn into the conpression nmechanism (50) from
rotatingt §RfS (O irOfAtdROr ThisIbricdiaf eoil bayugaisal B3flowe filiroggh it oil supply
conpressed. OPERATI ON OF THE COVPRESSI ON EXPANSI ON

T84 QAR803 oIBreSQHP LR SlaRsiBE SitaitcSIRafiD 070, 188) and is supplied to
groovesggtlvgt ed ag rgrteati onal p?gl\}lselr of thgz el engi c) rmtorpp

predete d is@]ﬁlé %Eﬁgitoﬁ télr?ed%(g%fpd'E&%]ﬁ%{mé}ﬁjﬁﬁél&? mRh&HisAISe ) In the

coupling portions of the rotating shafts (70, 80), lubricating oil leakage is prevented by the

seal mechanism (S, R), thereby ensuring that lubricating oil is supplied to the predetermined
sliding parts.

ADVANTAGEOQOUS EFFECTS OF THE FIRST EMBODIMENT

[0082] As descfibed above, according to the first embodiment of the present invention,
it is arranged sﬁch that the compression and expansion mechanisms (50, 60) are coupled
together by connection of their rotating shafts (70, 80), in other words, the rotating shafts (70,
80) are constructed separately from each other. As a result of such arrangement, the rotating

shafts (70, 80) can be coupled together after assembly of each equipment, thereby making it




hi gh-pressure refrigerant is expanded in the expansion
mechani sm (60), its internal energy is converted into
rotational power of the eQ%ansion rotating shaft (80).
possibld b Simplifyaihic ARHMUIPVLheifiid t hadbite! t ed by the power
transm tting convex and concave portions (87, 77) of

[0083] t hte ir?taﬁaiitiﬁlﬂ t&?%ag %éc%%isﬁogs,_tﬂ) e pFRRPGLESRAME between the

rotating shaft wi thout ftail; thereby ensuring
. .t ne eSS ' [ tyi :
cout 5505 G FRAER® WA R WL LR iAol e o v

reduced., Especi Yo S NCE i mum r.ot atdi onal power
from et SR PR i OV BTH o RS iy 8 rahgeiment that the
. conpression torque in the conpression stroke reaches
rotating shafis<gR, $8) aw, canstragiedh serarately from qagh %@%fpr A8 ggult of such
mechani sm (50), this ensures that the operation is
arrangepwnt; ithel cortitof aasseoptly irateduengeansh tha geligbility| efrreyripngep &1 jmproved.
In addition, lubricating oil is drawn up by the oi
Especigilyms (he)seasmedtanzon®, ®)s ihenO-ringt @)i fog pshading #0ing between the
_ rotates. This lubricating oil sequentially flows
convex tahid @bEdavE Pertidink (88J178) Whiclra@®iteshgaddnend 4jithodach deher is employed,
conpressi on and expansion rotating shafts (70, 80) and

thereby! BaldMPRIpo8Gb1E %o pREESQLS RS il kb FoRath %il%ﬁPﬁl? &rooves (74,
conpressi on and” expansi on nechani sm (50, 60). 1n the

_ . portions of the rotating shafts (70, 80),
84)Wﬁ®ﬁ%g%% ‘ing oil |leakage is prevented by the sea

ooss) 0% ReB o eoghLFLBH. BRE A RabE ! AP R Rl xr
ADVANT, EFFECTS THE FI RST E I 0082]..As ..
the roafjgg ST 0ROVESY e SRR OBT BT R WIS RO HEtgp which

. the present invention, it is arranged such that the,
permits CofrsrROBdensns behtecathe panpisssiei HEgkehihg spmprgepiommgchanism (50)
coupl ed ‘together by connection of their rotating i
and thes¢xphnsgion POoke30f the expontien meshaidsm t(A®), fagrely mgkingait pessible to
(70, 80) are constructed separately from each ot her
transferAnasinras wbthtiadal poekr gemaatge ienbe exfemsiont medhagisms @) tvehen the
' (70, 80) can be coupled together after assenbly of

compreﬁs&ﬁhtcﬁi?w 1RBEH itstpasit edlye.MERhin therdfordmalss bisiblé @ perform the
- sinpli the assenbly of the fluid machine. [0083] In

o pugn camseplusion s R o oI
[0085] fgg{(%cgdéﬁgl%ﬂly,s&)e rb3tiR L]0, 405 HBPYodp RN togathég, Qlgdhgement of
the convex portion (85) and the concave portion (75), thereby facilitating coupling together
‘the rotating shafts (70, 80) without ﬁsing a shaft coupling such as a coupling or the like.
This therefore makes it possible to reduce the cost of assembly to a further extent.

[0086] Furthermore, the convex portion (85) is provided with the power transmitting
convex portion (87) shaped like a polygon when viewed in cross section while the concave
portion (75) is provided with the power transmitting concave portion (77) into which the

power transmitting convex portion (87) is engaged, whereby it is ensured that rotational

power is transmitted to the compression mechanism (50) without the occurrence of idling of




fromthe oil supply grooves (74, 84) is prevented,
regardl ess of the arrangenent that the rotating
shafts (70, 80) are constr#tted separately from each

the exPhilfdn rbfutifg’ G248 (a@f oMﬁEe & E@a@]ﬁﬂ@&gﬂi‘s@he cost of

assenbly is reduced‘and t Ity of equi pment
is 1aps; . i Al . t h hani. .
[0087] 'R)s i tﬁg%&éé:ﬁeneée%f%)%@g k%pip 6€$0&g§§e§ E%h;%gr%ﬁgqgéégﬁl% ism (50)
convex .an ncave parti i.ch are in
by = sER0 e Foteeh ot D) e BB it Boltbuip achieve casy

meki it possible tqQ prevent lubricating oil |eakage
connectipn, fﬁP g*rfee@amgﬁ FAcharyirg df®sandra congenyionglt axinting fhiid imaghine in
. %g084] In addition, the locating pin (88) and the pin
which thg cempreggor g intggralwithethe ickectricdmptor.h aThis theeefoxetiadkien if possible to
shafts (70, 80) may be coupled together in a
reduce thedoket efithé electrip master (#@). at i on which pernits
correspondence between the conpression stroke of the
[0088] conpinesdlitesh, MRS Pawts iRdsafiking A vED Bn@XBARE PBriRhE 8%, 77) are
of the expansi on nmechani sm 560), thereby making it

! t ! Sren
o T S
. i an:.t ' K. . Thi .
simple ETRUGRH, 4 is, AUAHE GBR6087 vebSreD ERTIR Phiwer Bifout,qopsine any
timal eff.iciency without fail. [0085
damageiég%!to?ogﬁgﬁlg DOTHPRS, o%/at ing shafts (7%, 80% are coupl ed

t oge r. by en enqent, of the convex portion (85) and
[0089] { e %%ﬁ%%?ﬁypfﬂ‘grg‘?‘bﬁg(“ﬁg)lf’ upgtb e Byeirigerant whichnig circulated in the
. coupl i,n% together the rotating shafts (70, 80)
refrigergticgmt (3MW); &@feéyglhﬁfmg & papiiblado sravid -qoosghdusrRguMment and
the like. This therefore nmakes it possible to reduce
apparafysgs clgspeciglly.afos chblopset of aatbont diexidex iteist conf@&86J to its critical
Furthernore, the convex portion (85) is provided with

pressurd ls@tepoanelr atthaughnilict idad toeqreyv @oniRedsican tdr§ie) BhaRredompression
i ke a pol ygon when viewed in cross section while the

mechanison@ay orr@péidiggly (nkPdasésSit RRY4BR Yo Yédube HRSoAAMRIue without fail.
transmtting concave portion (77) into which the

SECONDPEMBODINITNTIOPFHIOINGENIQON On (87) is engaged,
whereby it is ensured that rotational power is

0091 {1 855 i, 4 GRATLAERL SRS LD (i o
e s Ren P AR5 BEABTTS BRRSIRE, 00271 st s
[0091] O"PRES LA "ESPERET (P modification of the first embodiment (more
speciﬁcally, in the second embodiment, the engagement convex and concave portions (85, 75)
of the first embodiment are modified in their shape). In other words, the power transmitting
convex and concave portions (87, 77) of the first embodiment are shaped like a regular
polygon when viewed in cross section while on the other hand the power transmitting convex
and concave portions (87, 77) of the second embodiment are shaped like a rectangle which is -

a polygon when viewed in cross section. Also in this arrangement, it is ensured that

rotational power is transmitted to the compression rotating shaft (70) without the occurrence




by a single shaft, i.e., the rotating shaft (70),
thereby nmaking it possible to achieve easy connection
of the expansi on mechani sn?re( 60) and a conventi onal

of idlir2XéfSthé BEpahkidh doBRGNIHAR BF). W £RItIdAC iGOMBELSE8bn 1is a simple

integral- wth the electri’c notor. This theretore makes

[ : redu a [ .
shape, (s FEOUE e e S P ple Rl ke TR b R Bhcnuing
conyex..and concave porti.ons 7 7) are .

Other GARKGUS pREREE SAEREHTE Bkl inhe brd semhodimgent g he same
70, 80) are coupled together by a sinple
asmei{fétr%’t‘tf(lﬁié‘fl?rﬁn, it is possible to reliably transfer

rotati onal power w thout causing any danmage to the
THIRD EMBORIVIENTI QI THE DOGBENTAON t i onal Iy, carbon di oxi de

is used as a refrigerant which is circulated in the
[0092] r ef r Ingthe foltovang, clasdrip(id® will bberadbyn regkidrg aithirg embodihent of the

to provide earth-conscious equi pnment and appar at uses.
presentbspadbabY ynakin@refeR@ice aSEghfes ganhgn di oxide, it is

conpressed to its critical pressure state, and

[0093] al t hoveh thik® dnfiRdirh& didCa (HOMRICATH OF thO'GYE)endtddit (more
conpression mechani sm (50) correspondi ngly increases

o PO o ol R Mo O s .

I i . i pti il .b de,i. d .
7 o LSRRG PR DR B RS g meons
© o BB e SRR e vk SR 5SS BB comes

. (ore specifically, in the second enbodi nent, the
portion e@‘ébg% femtedc splethab i haso A cearly periestivascir@br crggs sestion (more
... the first enbodinent are nodified in their shape). In
specificalihethenpovder, trapwnifinge conveanpeiitioni (87) isoprewidedmfith a projected

concave portions (87, 77) of the first enbodi nent are
rectangdmakedpdrtike (8a)r e§tatedranofiet yageninhe powketegniiting rcosgex portion
section while on the other hand the power transmtting
(87), the &y @ortican@ay o foamed PO tHd Onsr HETpheral suFhcet SFeths @&@AKr cylinder
enbodi ment are shaped like a rectangle which is a
axially @aENELH ovbeihe MESHE dirk&tidh O #RCHth& hanAl §PHepdwlir Sransmitting
arrangement, it 1s ensured that rotational power is
{ ' r ' tat. f
concave bSO Phe 52 brPuh e sBaR i BBkl BRALpoRdil 15 the key

wi t hout e o0 ing

portion Lﬂgig qgakd;}?]ﬁ% Flgftﬁe Gf@Qar inddr %grcilli)}tleirz(ans’urfiaéesbve% rtl?esl%ng’tﬁcc}ilire%ﬁon. By

engagement of the key portion (8a) and the key groove (7a), it is ensured that rotational

power is transmitted to the compression rotating shaft (70) without the occurrence of idling of
- the expansion rotating shaft (80). To sum up, the key portion (8a) and the key groove (7a)
constitute a so-called rotation preventing means for preventing idling of the expansion
rotating shaft (80).

[0094] Furthermore, the key portion (8a) and the key groove (7a) also constitute a
- locating means (8) as a substitute for the locating pin (88) and the pin hole (78). In other

words, the formation position of the key portion (8a) and key groove (7a) is determined such




shape, thereby facilitating the step of processing and
reduci ng the cost of manufacturing. O her
configurations, operation,2and working effects in the

050800 IR uEIRUEE S Galdrletppy e
which k)éhﬁlﬂ 0&1%#091%1{1% beg?%’e%rtlfhg e g\f' {he b{%p?%gigﬂltrptgh gﬁﬁgﬁ (70) in

e pr ese
ki n reference t ure 7. and 0093] . The thjrd
which @%ﬁ%&ﬁ%ﬂfm. GG TRatHE SRR YalF 20 ey St O Gapasian rotating

pecifically, in the th| rd enbodi nent, the
shaft (éﬂa vhig ﬁlérﬁxmswg toEIPaRachay ite prvavalug 6 in diesfisg pmbodiment.
77) of the first enbodinment are nodified in their
In this giagpe theatessny embadinient the hewerdrasinitngeemsx a8 condave lpertions
first enbodinent is nodified). In other words, the
(87, "Powe dlsmns thiet Iocatmgcmoarex(8) pihetabe relifBudtinigSth ates@ doss Earately
that it has a partly-projecting circular cross section
process{mane fospRg itid 10adting, méahe (Mﬂ&h&l’éﬁ)@@ﬁ&kﬁ% ROp Iz B shorten the
- portion (87) is provided with a projecte rect angul ar

processk2Yst®Obt tHeolafiRg shaPlsat dS@nOtIﬁ‘ Bl ﬁﬁ@é’eﬁt b]Elelﬁleﬁtovfﬁé' key portion

transmtting convex port port’l

(8a) anélaﬁé k{ttf gi P?%J' de tf&%’le u%u%fl th th%b Ea\% a %}J c%logfsél?%cd like a

Clrcu axially ex 1 nNg over
On th th h th
rectangfh, BEGHQY g b o 2 St e aior haed iR ot 5%%?)& g pgicirce.

Other cgra@é’qr%r#n%é@seraté%?eﬁf%a& i RGP PR PP dIment are the seme
peri pher al surface over the length direction. By
asmeﬁéﬂ&ﬁ% dgmnt.of the key portion (8a) and the key groove
’é dgM is ensured that rotational power is
FOURTHIAMBORIMENT @RI T INVENTION ot at i ng shaft (70)
wi t hout the occurrence of idling of the expansion
[0095] r ot dhitmgfdloafitg, [d8&)iptidn vallrbeupadd Mmerckey tparfouah eh®dfliment of
and the key groove (7a) constitute a so-called

the presemttitdntion by envakitigl reérdRa RS FicAres®MaQt i ng i dling of the
expansion rotating shaft (80). [0094] Furthernore,

[0096] the fRY fB@ER i@ibolifiddnt 380, trﬂ@dlﬁ@&hoﬁr OV G eﬂlb%&gncnt (more

constitute a |ocating neans as a substitute

speciﬁc&lﬂfe i &%@hb{ﬂ? 81@1%%%1%1%%) ggegl% It }gﬁu@# fkaE 8% gle og%e%' {ILHSII?IE‘[Q‘A% convex
portion ?ﬂf'ﬂ ﬁl%yth%rl%gf o& z7al) teepror\pve? ansmﬁ'P ing concave portion (77) are
modified in their arrangement). Stated another way, in the fourth embodiment, a key groove
(8a) is formed on the side of the power transmitting convex portion (87) while a key portion
(7a) is formed on the side of the power transmitting concave portion (77).

[0097] More specifically, the power transmitting convex portion (87) is provided, in its
circular outer peripheral surface having the same diameter as that of the base portion (86),
with the key groove (8a) shaped like a semi-crescent. In other words, the power transmitting

convex portion (87) has a cross sectional shape composed of a circular arc and a single liner

portion. The key groove (8a) is formed over the length direction. On the other hand, in the




that the rotating shafts (70, 80) are coupl ed together
in a predeterm ned phase relation which pernits
correspondence between the2§)hase of the conpressi on

power E@ﬁé?ﬁl'ttﬂ'% Haelve aé(o?ﬁé '('PT) M\% SR g%g(gegl ][ef’ Ig)? gxfog OBn (7a)

reaches its pe

n haft i.n which ion torque
°°”espr°§§@ 8% eyp%faR‘(’% gﬁ?ﬂﬁ ds ohgeciebinBrmed 8 s isulaamer peripheral
£ ﬂwﬁ ma% n, t he present enbodi nent, the power
Sur a“‘t ?Vﬁﬁ gRgt SHE%Wex Axfldaleq Hethe eresentramhedimerd;rthe kzy groove (8a)
serve also as the locating neans (8), thereby
and thedqyiontan (Tg) eonstingetotfanly 8 eqfaticnt pkyenting aoess forgrevedting idling
form ng the locating neans (8) and therefore nmaking it
of the @q:gigslbm eotatingssimfit (0) bhealspndoasiap igeast €8) R cbgﬁlmg together the
rotating shafts (70, 80). In the present enbodi nent,

- rotating stenfik €70, [80) i @ PredeBahined PhhdearelaByn HsqQ e Mﬁ)enﬂfoﬁnnent This
formed such that they have a cross section shaped |ike

therefoRe mARSLEHGLBIe BUNBMES the! Sé’esﬁﬁ%is!ép\b? ik fiﬁ%ﬁ% SHERS (A 80). In

shaped |1 ke, for exanple, rcle.

e reGOLLATEARER LOPEEEH Pl IR MIBGE LS S

present
ENVBODI VENT THE | NVENTI 0095
they hafiE R BRI Rl G TRE AT b eOR e ot BRGERY Hal e S setion

.0 a faqur enbodi t of the resent invention b
shaped e 3 rpcttile, dRE oieiestons oo, 7ud FuBDG]EHHS in the presen
fourth enbodinent_is a nodification of the third
embom@ﬁﬁ%? Hhersame p fhe firgirmebadiment! v, in the fourth
nbodi nent, the key portion (8a) of the power
OTHERMBQHWEﬁTSonveX portion (87) and the key groove
(7a) of the power transm tting concave portion (77)
[0098] ar e Inrregiird ite dadhnoft thei foregving regsbsaithents, Shépedednatdifion may be
way, in the fourth enbodi ment, a key groove (8a) is
arranged oy fobldwen t he side of the power transmitting convex
portion (87) while a key portion (7a) is forned on
0099] t he Fb'k@ t
[0099] le,lil @adhO¥8he fcfr@éclzgrlﬁg érﬁb&ﬁrg PRGR NGy B é}:d such that

(77). [0 ] More specifi power ransm

the engé‘g‘éﬁl\éﬁf(cd?ﬁ(ai Qﬁloﬁ%ﬁﬁ)r *ssfoﬂ-ﬁ brgﬁge stlcgé’]oﬁglﬁecog{pge%g{ogimggng shaft

outer perip era ace navi ng

(00 s Gl 958 SRS Bt o e By v

shaft (8 ower transmtting convex portion (87) has a cross
ectional shape conposed of a circular are and a

0 single |iner ortian. Thewgroove(Sa) is forned
[0100] 5y ¢ fqflitions ot A-rier @tis emploged asvesesl membinifed the seat mechanism

(S, R) in each of the foregoing embodiments, which should however not be deemed as

restrictive of the present invention. Alternatively, a V-packing or the like may be used.,

[0101] - Additionally, the compression mechanism (50) and the expansion mechanism
(60) are implemented by rotaryr mechanisms; however, the present invention is applicable to
the case where the compression mechanism (50) and the expansion mechanism (60) are
implemented by scroll mechanisms. In addition, it is needless to say that the compression

- mechanism (50) may be of a single cylinder type and the expansion mechanism (60) may be




28 power transmtting concave portion (77), the
sem -crescentic key portion (7a) corresponding to the
key groove (8a) is projectfhgly fornmed in the circul ar

of a twbRRGE cRPkPBAYR! surface over the length direction
Amg? al'so in ?ﬁi present enbodi nent, the key groove

INDUfﬁgRjALﬁ@"iLI}IEﬁIh T@orti on (7a) constitute not only a
rotatron preventing neans for preventing idling of

o101 SEPRSHN JLAAT o (20 B B50R2]GRALI 09, i

hh%%g“ 80) in predet erm ned phase relation, as in the
maching heyiae a5 T geRFrating o by the erarasion ef fhid andp sompressor
.. Shorten the processing step of the rotating shafts

which grg eckrgyically gouplndtogethennt enbodi nent, the key groove
(8a) and the key portion (7a) are fornmed such that
they have a cross section shaped |ike a sem -crescent;
however, they may have a cross section shaped |like a
rectangl e. Other configurations, operation, and
wor ki ng effects in the present enbodinent are the
same as the first enbodi ment. OTHER EMBODI MENTS [ 0098]
In regard to each of the foregoing enbodi nents, the
present invention may be arranged as follows. [0099]
For exanple, in each of the foregoi ng enbodi nents, it
may be arranged such that the engagenent convex
portion (85) is formed on the side of the conpression
rotating shaft (70) and the engagenent concave
portion (75) is fornmed on the side of the expansion
rotating shaft (80). [0100] In addition, the Oring
(R) is enployed as a seal nmenber for the sea
mechanism (S, R) in each of the foregoing
enbodi nents, which should however not be deened as
restrictive of the present invention. Alternatively, a
V- packing or the |i ke maybe used. [0101]
Addi tionally, the conpression nmechani sm (50) and the
expansi on nechanism (60) are inplenented by rotary
nmechani sms; however, the present invention is
applicable to the case where the conpression
mechani sm (50) and the expansi on nechani sm (60) are
i npl emented by scroll nechanisns. In addition, it is
needl ess to say that the conpression




mechani sm (50) may be of a single cylinder type and
" the expansi on nechanism (60) nmay be 29 of a two-stage
expansi on type. | NDUSTRI ALSAPPLI CABI LI TY [0102] As has
Claimfieen descri bed above, the present invention finds
utility as a fluid machi ne having an expander for

What 88Dkl 9 power by the expansion of fluid and a
conpressor which are mechanically coupl ed together.

. s Wat.is clainmed.{s; 1. A fl.yid machin .
A Mg BB coRiRsings o (oo Bl *ba ionie o) olfifdidh Begein © 2
t herein (i onpr essi on hani.sm (50) for )
compresgaP F&%’éﬁ’r{ﬁ“ ?-m icfer CORRPTESSIDG tﬁﬁg expHRANSHPARSITREdRNisROPO) for
for %enerating rotationalfpower by the expansi on of
generaing fotptioppldosien by the)expansinmenfifivid, sthefaini( 70) of t he
conpression nmechani sm (50) and a rotating shaft (80)
(a) a rofdtinghebaftd¥Pacisthe compodssing swachBOIm {80) auptaatingoderti(80), of the
(b) oil supply grooves (74, 84) in fluid comrunication
expansion tfechadim g60)ate esvplddabgaikr; r espectively in the
_ rotating shafts (70, 80); and (c) a seal mechanism (S,
(b) oil Ruphpr gpsd¥és 780 §3pahi NGidDBSWRERICEHMP WY BN IdIRASa@f formed
the rotating shafts (70, 80) is provided. 2. The
tivbiif i igM-Llngwherein the fluid machine is
respectivsy i EeRE s (?ggtb?’ngg)’#élgns (8) by which the |
' fdSe (70, - ne Ggoupled together. in .
(©) 2 sehPhRbLARE I sl bovidily B0 SRR puPAR 8ok of e rotting
rhespondence between the conpression stroke of the
Shaﬂs("(f:'grﬁ}?1§“§’§‘?“’dﬁe‘fmechanism(50) and the expansion stroke

of the expansion mechanism (60). 3. The fluid machi ne
of claim2, wherein: (a) the rotating shaft (80) has a
shaft end with a convex portion (85) and the rotating

2. Thesfuidimgchine ofielaimal, sthetein thecfluifl mtachine dnpravisled ovithi loeating means
(75) into which the convex portion (85) is engaged,

(8) by which the rotating shafts (70, 80) are coupled together in a predetermined phase

relation which permits correspondence between the compression stroke of the compression

mechanism (50) and the expansion stroke of the expansion mechanism (60).

- 3. The fluid machine of claim 2, wherein:

(a) the rotating shaft (80) has a shaft end with a convex portion (85) and the rotating shaft (70)
has a shaft end with a concave portion (75) into which the convex portion (85) is engaged;
and |

(b) the seal mechanism (S, R) comprises (i) a seal groove (S) formed in a peripheral surface
of either one of the convex portion (85) and the concave portion (75) over the circumferential

direction and (ii) a seal member (R) engaged into the seal groove (S).

4. The fluid machine of claim 3, wherein:




and (b) the seal nmechanism (S, R) conprises (i) a sea
groove (S) forned in a perigheral surface of either
one of the convex portion ? 5) and the concave portion

(a) the(céRVexQPtRiiod (Sg?qﬁs' PFroHat e Fowed F LSRR AREvd S?%rti@n (87) for
seal nenber (R) 'engaged into the seal gr%ove (S). 4.

transm-imﬁ% fdt&ﬁ&mﬂ?&b&{‘@g;&)w‘a %I{E‘rrﬁtéigg’il\%ﬁf%fgorgén \Aéérﬁ)ha%'ﬂg a polygonal

convex portion I'S provi o
e DI D85SR MRS ok B ohlop, GEF SR Bt  pover
ortion (87) havjipg.a polygonal shape when viewed jn .
“ansmff%% goncayg Paﬂloar{%gw@ 8%#@3@ DOYET fIgRSIIEIE ¢anVE¥ HOTtigadS7) is

with a power transmtting concave portion (77) into
engageghitdh t he power transnmitting convex portion (87) is
engaged; and (b) the locating neans (8) conprises (i)
(b) thealocasthgsinesd(8) compiisag (@) @ r¢B8hapathilotating pim 88)ewhich is mounted
eccentrically fromthe center of one of the rotating
eccentrdailfy tion{ AR;ce8Q) of bnd 6£5hs Rahtin 115 70, BOP irpddishafti endl s@rface and
pin hole (78) which is fornmed in the other of the
(ii) a pindiodé 578? v 1 Fodnddd in 8 otﬁ&dof: 1At %t%%g;haﬁ& laﬁ),lslqy atd %&% which

pin ( is engaged. 5. The fluid machine of claims3,

the 1 Mﬁ@r i 3 af 1 ng neans (8) conprises (i) a key
© Ocpor ioF]BSt)FSE%]igggor med in a peripheral surface of one of
the convex portion (85) and the concave portion (75)

and (ii) a key groove (7a) forned in a periphera

: surface .of t .ot her, of. the convex ortion (85) and .

5. Thg ﬁ'@l‘@f&ﬁ@g%f’%@m rvhergi thelocatpg e dBhisRes by 2 Rey portion
claim4 or claimb5, wherein an electric notor (40) for

(8a) forped; i gt hergherabsurfage pt eresoidhe penvea mogtian @6) andsthe concave portion
connected to the conpression nechani sm (50) by the

(75) anddfijai by gronug (79)70ymed in hepetphpnlesufasn afgbhatties wf the convex
(50). 7. The fluid machine of claim®6, wherein the

portion §$¥end tthearraratet pargorc(dy.ex portion (87) of the convex

~ portion (85) and the power transmtting concave

portion (77) of the concave portion (75) are
surface-hardened. 8. The fluid machi ne of claim 6,

6. Thd\ﬂﬁlﬂahétibhiﬁb&)ﬁdldiﬁm FBAENDS, Wisersia @ eldinde mBldr (@B ictivating the
Ci rcui
compression mechanism (50) is connected to the compression mechanism (50) by the rotating

shaft (70) of the compression mechanism (50).

7. The fluid machine of claim 6, wherein the power transmitting convex portion (87) of the
convex portion (85) and the power transmitting concave portion (77) of the concave portion

(75) are surface-hardened.

8. The fluid machine of claim 6, wherein the fluid machine is used in a refrigerant circuit
(20) in which refrigerant is circulated whereby a vapor compression refrigeration cycle is

performed.




(20) in which refrigerant is circul ated whereby a
vapor conpression refrigeration cycle is perforned.
32 9. The fluid nmachine of2claim8, wherein the
refrigerant is carbon dioxide.

9. The fluid machine of claim 8, wherein the refrigerant is carbon dioxide.

® * * * *




