|  FLU D MACHI NE TECHNI CAL FI ELD [ 0001] The present
invention relates to an exphnder adapted to produce
power by the expansion of high-pressure fluid.
BACKGROUND ART [0002] A fluid machine, in which an
ansion mechani sm an electric notor, and an
FL[Hﬁiﬁéﬁgﬂawlnechanisn1are coupl ed by a single rotating
shaft, has been known in the conventional technol ogy.
In this fluid machi ne, power is produced by the
expansion of fluid introduced into the expansion

TECHNMHEnFEMLDAl ong wi th power produced by the electric
not or, power produced in the expander is transnitted
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{n d conpresses fluids. [0003] Patent
BAcm%g@ﬁi@ﬁéAB‘discloses a fluid machine of the type as
descri ped above. Referring to Figure 6 of Patent
[0002] py uﬁe&?ld imachingy in PickhawPKREnsipY ineechesnen wleokis motor, and an
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conpression nechanism and a rotating shaft. In the
conventimsal dechodloge lnakisfipidinathiae, flowied is rodived &y thdexpansion of fluid
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from 48 o R bR P e AP Farppufeckfom B eierie motdt and draves
. Cent i %gge Is drawn into the conpression nechani sm
: mandcpmﬂi‘?sg Wdsporator. The |ow pressure refrigerant is
conpressed and becones a hi gh-pressure refrigerant of
[0003] apoatend Bocument bdiscloses agitudanaching efhthehiyph-aprdesaibed above..
_ refrigerant is expelled fromthe conpression
Referring to Figure 6 of Patent Document I, there is shown a fluid machine whose vertically

long, cylinder-shaped casing houses therein an expansion mechanism, an electric motor, a
compression mechanism, and a rotating shaft. In the inside of the casing of the fluid
machine, the expansion mechanism, the electric motor, the compression mechanism are
.arranged in the bottom-to-top order, and they are coupled together by the rotating shaft. In
addition, both the expansion mechanism and the compression mechanism are formed by
rotary fluid machines.

[0004] The fluid machine disclosed in PatentlDocument I is incorporated into an air
conditioner which performs a refrigeration cycle. Low-pressure refrigerant at about 5
degrees Centigrade is drawn into the compression mechanism from the evaporator.  The low-

pressure refrigerant is compressed and becomes a high-pressure refrigerant of about 90




mechani sm The hi gh-pressure refrigerant expelled out

of the conpression nechani &dn passes through the

i nternal space of the casing and then through a

di scharge pipe, and is discharged to the outside of

the casing. On the other hand, high-pressure
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high-pregsrg Fofgeenm is. engpdedc and hegcammes adowrpiesaunsdrefingerdng of about 0
casing bottomis drawn into the oil supply passageway
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centrifugal punp action et cetera. And, lubricating
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the oil supply passageway, to the conpression
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[0007] Here, in the conpression and expansion
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casing b'ES’&SllPli Q%i1s0" irﬁgregée%WOrrgfagv%r high-tempera_.ture levels.  Accordingly, in fluid
machines having such a structure, relatively high-temperature lubricating oil is supplied,
through the oil supply passageway, to the compression mechanism and to the expansion
mechanism.
Patent Document I: JP 2003-172244A
DISCLOSURE OF THE INVENTION
PROBLEMS THAT THE INVENTION INTENDS TO SOLVE

[0007]  Here, in the compression and expansion mechanisms of the above-described




lubricating oil drawn into the oil supply passageway
is set rather high so that 3n any operation state
sufficient anounts of lubricating oil are supplied to
t he conpressi on nmechanismand to the expansion
.. mechanism [0008] For the above case, since only a

fluid mgghine.ghe rémpited mouat ofigboédtingrodlwarien depdndingai the Sppativn state
passageway is utilized to provide lubrication to the
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therefrom For the case of enploying such a structure,

[0008] 5y prersthe AbpYe stsengines onlyoy part |asithe &b&ic@m§ b drawn into the oil
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overfloying fgoqa ithiyterminating i obtherrihsurplapassageway sims dewn to the casing
surplus lubricating oil to the fluid in the expansion
bottom aleag thei syrfeceafiibe pxpangionrechariphoyi ng  the foregoi ng
fluid nmachine for exanple in an air conditioner that
[0009] per fibrwesren in e fluidyenctinowhich yedddstridied Qithigdt iddischarged from
refrigerant which is delivered to the evaporator from
the combtessien pesehamibm MEBONRGhE FadiRE 1B $@SperhthRy 8f RbBCARYiNGhich is
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expansion mechanism through which relatively low-temperature fluid passes over a long

period of time, this produces the problem of increasing the amount of heat transfer from the
surplus lubricating oil to the fluid in the expansion mechanism. Especially when employing
the foregoing fluid machine for example in an air conditioner that performs a refrigeration
cycle, the enﬂaalpy of refrigerant which is delivered to the evaporator from the expansion
' mechanism increases, therefore causing a drop in refrigeratioﬁ_ capacity, and the resulting

adverse effects are serious.




| ubricate the conpression and expansi on nechani sns.
MEANS FOR SOLVI NG THE PROBLEM [0011] A first aspect of
the present invention provides a fluid machine in
mhich an expansion nechanism (60) for producing
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mechanism (50) for compressing fluid, and a rotating shaft (40) for transmitting power

produced in the expansion mechanism (60) to the compression mechanism (50) are housed in
a container-shaped casing (31); the inside of the casing (31) is divided into a first space (38)
in which the expansion mechanism (60) is disposed and a second space (39) in which the

compression mechanism (50) is disposed; and fluid discharged from the compression

- mechanism (50) is fed to the outside of the casing (31) by way of the second space (39). In

~ the fluid machine of the second aspect of the present invention, the fluid machine comprises:




passageway (100) for guiding the surplus |ubricating
oil towards the second spaée (39) from the
term nating end of the oil supply passageway (90).
[0013] A third aspect of the present invention
.. provides a fluid machine according to either the )
an oil sppply pagsepevay G0) prhichys dermpad inrfhe mtiting hefti(H® andcwkigh supplies
. aspect of the present invention which is
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. effecting heat transfer between lubricating oil in
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the oil return ﬁassa eway (100) is provided. [0014] A
passagemiglif(100)lop gewdingf the serpmsdsbninating wirtb wards plicosecomb space (39) from
fluid machi ne according to either the first aspect of
the terminpsingread @f the il pplyqasegevie(%econd aspect of the
present invention which is characterized in that
[0013] al onYy thild aspect ofifhpl pre@at dagatioly pf@@Jesthfiuidi mactehel according to
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passage‘fvﬁfé(mgse%f)eﬁﬁienti on provides a fluid machine
according to either the first aspect of the present
{0014} At aspestas tg%&?ﬁ%rﬁégmipndﬁg‘fiﬁ@ flaidemethine according to
) invention which is characterized in that the _ )
either the,firghasnsat eletsamesen ingentionsorf the seepnyaspect of dreypresent invention
__expander which conprises a cylinder (71, 81) whose
which isehiatacéarired dm thabhlook g, oibsypbhit passdgéay §H) thooil rétammpasspgeway
a fluid chanber (72, 82) within the cylinder (71, 81),

(100) is forthed ibkladetating sh&iojoj.or dividing the fluid chanber
(72, 82) into a high-pressure side and a | ow pressure
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[0016] ¢ e Ao gitingPEeRicthe GRosE Pl By PR Pravitpari FIgH machine according fo

cither the first aspect of the present invention or the second aspect of the present invention
which is characterized in that the expansion mechanism (60) is formed by a rotary expander
which comprises a cylinder (71, 81) whose both ends are blocked, a piston (75, 85) for
forming a fluid chamber (72, 82) within the cylinder (71, 81), and a blade (76, 86) for
dividing the fluid chamber (72, 82) into a high-pressure side and 'a low-pressure side; the
cylinder (71, 81) is provided with a through-hole (78, 88) which extends completely through
the cylinder (71, 81} in a thickness direction thereof and into which the blade (76, 86) is

inserted; and the through-hole (78, 88) of the cylinder (71, 81) constitutes a part of the oil




which is characterized in that the casing (31) is

provided with a di scharge ﬁi pe (36) through which

fluid discharged fromthe conpressi on mechani sm (50)

is led out to the outside of the casing (31); and the
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36 expansi on nechanism (60) in the casing (31); and the
(38 4| return passageway (100) has a term nating end

ositioned below a starting end of the
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h ﬂ{) sent |nv ntion provides a fluid machi ne according
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to the rotatjng shaft e{ drive
a“ange‘i Bh‘gvre %PBWPW@%%H}G&W%)(F’% & dischaggeaipe ﬂéﬁmﬁughw‘éfhwh fluid
essi on nechani sm (50) _and . the expansi o
dlschara%%ﬁgemmsssm rbaris (D) e ouraroaﬁ%ew@ of iegasing (1),
thr ugh which fluid K discharged fromt
is arran CREPRESROR ingchayismy(SPhandythe expansipn @E@W (60) in

: .of _th 31), is arranged between the electric
the CaSI%PBF 3{13%5 EEFQWH@‘“‘%%E%\W dRo ﬁ]@éw&ﬁx@ﬁﬂewﬂd which ¢s positioned
d the o return passageway (100) has
'bdowaé'%ft@}g%‘?nﬁlé%]ﬂ?‘@dlé 8RR 3@ positioned in a clearance
defi,ned ,bet ween core cut part (48) forned in.the
(00191 oyt &Y iod} pshvel of 5%@@31‘(1%;”0& es 1 Buig) Baghing according to

d the caS|n 00 th aspect
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second t he present
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the expansion mechanism (60) in the casing (31); a discharge pipe (36), through which fluid
discharged from the compression mechanism (50) is led out to the outside of the casing (31),
is arranged between the electric motor (45) and the expansion mechanism (60) in the casing
(31); and the oil return passageway (100) has a terminating end which is positioned in a
clearance defined between a core cut part (48) formed in the outer periphery of a stator (46) of
the electric motor (45) and the casing (31). |

[0020] A tenth aspect of the present invention provides a fluid machine according to the

second aspect of the present invention which is characterized in that the casing (31) is




mechani sm (50) is led out to the outside of the casing
(31) fromthe second space7(39); and the oil return
passageway (100) has a terminating end which is so
positioned as to inhibit lubricating oil |eaving the
_termnating end fromflow ng into the discharge pipe )

provided3gith a[dighdige Mipee (3 shtonglh ydedt floid dischargedsfaem the compression
i nvention provides a fluid machine according to the
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characterized in that in the inside of the casing

the oil {@urn pasemgewma (I0) hasmacteemingting 66) whichais rsergpsiticabdve to inhibit
t he conpressi on mechani sm (50); a discharge pipe (36),
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oil return passageway (100) has a term nating end
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di scharge pipe (36). [0022] A twelfth aspect of the

(50); a qischaetpipen(36)) tthronglp mdidhdfhsd discharget] framhthe eompression nechanism
to the second aspect of the present invention which

(50) is led citatoatht enistdedof thet bainga (31 Ifaeh the semhdrspadbi39), is arranged
coupled to the rotating shaft (40) to drive the

betweerncthepoepséssion meachanismn(S0pand thesexpansiog atchdedma60) inhhe casing
conpressi on nechani sm (50) and the expansi on nechani sm

(31); andl 81 oil mettulmepassegewgy (108 )has a tethdnhimggadpildeh (BF)sitioned below a
t hrough which fluid di scharged fromthe conpression

starting et dithe dischar&Opipe 3d)ed out to the outside of the
casing (31) fromthe second space (39), is arranged

[0022] bet webreliilhespetiect the preshomvértion mndideha flexpanshioe according to
mechani sm (60) in the casing (31); and the oil return

the secopd sgmgeihe (OO} inasatian pbiainelidragerésed imthiat bn elctric motor (45),

‘ positioned in a clearance defined between a core cut

coupled gar the (ré8ing chaf d40)ntd deve ube coppresgive nyechfiniams (3),0is arrdanged
(46) of the electric nmotor (45) and the casing (31).

betweenIDRKbMBr«SHERATICEMIfR0Z0) atdh thehmxphnsiet meshaedim d60)t inethe casing
present invention, both the expansi on nechani sm (60)

(31); a digrHangh @iredRp), deongnwinehhtind discliBgad fom the nempression frechanism
casing (31) of the fluid nachine (30). Fluid

(50) is lednprtds ghel obtsidehef tengasws(3dh fropc e ssond SPkced 639), is arranged
di scharged into an internal space defined within the

betweendhe elegiric 319tor (#Hkamhfheexpansiom heéaiavisins(68kin the cesing B1);and the
outside of the casing 8 (31). In the internal space

oil return passagevways(LAQ) k81) terthivpting end whichiik positignesk ivc dearetws defined
side of the

~ between a core cut part (48) formed in the outer periphery of a stator (46) of the electric motor

(45) and the casing (31).

WORKING OPERATION

[0023] In the first aspect of the present invention, both the expansion mechanism (60)
and the compression mechanism (50) are housed in the casing (31) of the fluid machine (30).
Fluid compressed by the compression mechanism (50) is discharged into an internal space

defined within the casing (31). Thereafter, the fluid is delivered to the outside of the casing




conpressi on nechanism (50). In other words, fluid
di scharged fromthe conpre8sion nechanism (50) and
| ubricating oil exist in the internal space of the
casing (31). The lubricating oil stored in the inside
of the casing (31) is being in arelatively
(31). hi tie- incemyee rspacser ef thehdaging B &) dubricatitgbod iastwed andtle widetof the
the tenperature and pressure of the fluid discharged
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supplied, through the oil supply passageway (90), to

the comprssien paash aluﬁnl&%!)ham sm (60), while surplus
| ubricating oil is discharged fromthe term nating end

[0024] of tInehoifluidsmpghiye (3983 dbjiswapect. q@)wer Pratused ply UBiid expansion in
| ubricating oil flows into the oil return passageway

the expédsidh) methmieni (60)tie rlnnalticdbyethd rofatihf ehaft |(d®upphy compression
passageway (90) and is returned back towards the

mechanBH{RSGSSTAR JIES g@&ajbxt) ¥ Rkmbian Othla ro@tiHg khaft (40).
passageway (100) n ot her mor the surplus

Lubricajggﬁp ohICR el Q)nofhle s'l& b %?ﬁn@ééﬁﬁ%@%ﬁﬁ?ﬁé@ﬂ?% %R€inside of the

ressi on nechani sm
casing GRERIOGHRY, fS¥ehimt eﬂtwﬁy a%‘%‘iv%x@“i? § 356 OfpaR8RF mechanism

t he e nS|on
(60), wils: S Bnsapg ot 5?@9% the At e of e pih supply
t he expansi on nechanlsn1(60) becones_  shorter and the
passagewap (A9)- of lhgesrlpy drbgicating oilt fewe igaibs 6H wehEnDepwgeway (100)
' (60) fromsurplus lubricating oil becones reduced.
from th¢ go@Blating enthef dwowhshipebppassagsivay {80)mndsie metuingd dack towards the
bot h the expansi on mechani sm (60) and the conpression

compressintinasihanishS8Y) by wah ofidedil returh passageway (1GW) & othhewords, the
fluid machine (30). The inside of the casing (31) is

surplus BibYicatath diDisOrabidigy Hisé}ﬁa& &me@rds&ﬁé coMpMBEi6R niddBanism (50) by the
expanS| on mechani sm ( is arranged and the second

oil returit Qéé‘ﬁ% )%bﬁ) WG i H&nﬁé}%ﬁ S AP ARGRRNL SPplvs I WridaBing oil

ran I'ul'd conpressed by the conpression

o R LTS 0, B SR
i S b i SRR R e s e

between the first
amount o% heat transfeer e expansion mechanism (60) from surplus lubricating oil

becomes reduced.

[0025] In the second aspect of the present invention, both the expansion mechanism (60)
and the compression mechanism t50) are housed in the casing (31) of the fluid machine (30).
The inside of the casing (31) is divided into the first space (38) in which the expansion
mechanism (60) is arranged and the second space (39) in which the compression mechanism

(50) is arranged. Fluid compressed by the compression mechanism (50) is expelled to the




space (38) and the second space (39) in the inside of
the casing (31). It does not matter even if the first
space (38) and the second space (39) have the sane
pressure. Lubricating oil is stored in the second
space (39). The lubricating oil stored in the second

second spae¢39)3H)the sadhed (3d) andnisaietiedrad o/l oubsidihofttherpasingt (31 eby way
hi gh-pressure state associated with the tenperature

of the 8B6hd PhESEIN.E Phert Rend hatlddo HrSgHah %ﬁ?ﬁ%ﬁf%ﬁtnﬁ between the first
0026] "In The fluid

conpr éssi on” nechani sm (50) . 7| _
space (fé@%ﬂﬁ e &ggﬂd ﬁ{aﬁée Eigi PRIl de 89 ?f’gl{rﬁo%zg)e Cilt gé{esfrlown%ter even

pansion I n pansi on nechan

. transm tted the rotati haft (40) to the . -

if the s Aruapbind oo Cirares ) Bt et spisyren o Lubiiatiag oil is
(90) is forned_in the rotating_shaft (40). L

stored ipthi secand sprcei(39st dbe dnbiricating0i storasdinghe second space €39) is being
supplied, through the oil supply passageway (90), to

in a re{aﬁgelgxbghgémpermcdg anglspref80¢ starh iabscitadpith the temperature and
lubricating oil is discharged fromthe termnating

pressur@afihe fluiddischakged ph thepaspageionyndcAiism Th®. sur pl us
lubricating oil flows into the oil return passageway

- [0026] (10Gh thé pmid RRCKIRE g?ﬂl)"ﬂﬁtﬁﬁ a%ﬁ&t,?ov&é? Sr&duced B Fﬂlﬂhd expansion in

passageway (90) and i's returned back towardsS the

the exp?lgs%cg{] &e@l%‘i:sgrtl Kg‘? is Dan ¥R ¥t byt B rBJtaltiné Ssgérﬁf[ 346).31%3@19 %}Qﬁﬁﬂrsession

I'n wor ds, the - surplus at’i ng oi

mechar{std :%fbry thf ﬁ&%‘%@@%@“%@%?@ﬁiﬁo@eﬁ ﬁﬁifﬁﬁ%fif#iggﬁhaﬂ “0)
Lubrieafpt ) ‘sPe BuiPr 45i5n 1ok B4 p Vet HELRAAPFH pHD] Prstgewey

I ﬁngt h of time for which _surplus |ubricat i,n% oil is
(90), tojthe expangion mpqhanisme(68) pkils Brplve dehaicpting B0y dischasggdsfrom the
. shorter and the amount of heat transfer to the
terminatingentseiche ot shioply prssegoyayf(POm tThe ssgpipd lubritatipgiodlafigwagnto the
oil beconmes reduced. [0027] In the third aspect of
oil returhipassapesen(l 00 fremt the termirdadng knd of the oHisnopply PAgsagesvay (90) and is
provided wth the heat exchange neans (120). In the

returned iRk towalds AgLsd¥BRD Spacd €39), bynRaf of tharsif Rturk @ma%evaa(qeoy In
between lubricating oil which is supplied to the

other wS4PaNS Elﬁﬁm@g&?ﬁ{iﬁg})ﬂ %Fiayy WRhafed thR&rdQie &H&mhébﬁ%es(ssv) by

passageway (90) and surplus lubritating oil whic

the oil r%’t%ﬁfpeé?a@gwgg ‘E%g@c gfﬁ“? O cohBEr & RARS HRL 0P EHAY is?.%%)l}xbricaﬁng

he oIt return passageway

ot tonp 158, SRR Y AT TR ) w RS e B v
rplus lubrjcating oil_ flowi ng through the oil return
surplus f}ﬁ@ga I PORact WithHRT S¥Raasiop ﬁ@cﬁ@réﬁﬁe(ﬁﬁl bricamss shagter and
lubricating oil taken into the oil supply passageway
- the amopuiogf epbirpusier toihepxransion mechanism (60) from the surplus lubricating oil

becomes reduced.

[6027] In the third aspect of the present invention, the fluid machine (30) is provided
with the heat exchange means (120). In the heat exchange means (120), heat transfer takes
place between lubricating oil which is supplied to the expansion mechanism (60) by way of
the oil supply passageway (90) and surplus lubricating 0il which has been returned back from

the expansion mechanism's (60) side by way of the oil return passageway (100). Since the




space'of the casing (31). Consequently, in the heat

exchange neans (120), the lbricating oil in the oi
supply passageway (90) is cooled by the lubricating
oil in the oil return passageway (100). In other

words, the tenperature of |ubricating oil which is
CXPaHS@BrIpNh@mSIDO(ﬁOhﬁ bsipa s aonlatingy Hawi temp¢@oire.f the nernpezatoiel of the

supply passageway (90) falls. [0028] In the fourth
surplusalsibgcdtingfoil flewhiggeotgh theesit ratm poishpeifg @DO) Iselowen than the

passageway (100) and the oil supply passageway (90)
temper@H@ Jﬁh@ﬁfﬂ)ﬂbﬁhﬂgr@l &89 R0 'EHét &t sl paki s Xo0) ﬂ’orﬁlﬁﬁe internal

rotating shaft (40), the oil return passagevvay

space o?ﬁfé ctagiﬁ{g&-f\kn N @g%%ﬁ%ﬁeq}?%g &(eﬁg%la{lg r an %Eb% ﬁ'% lubrlcatmg oil
o 088, AAYERGe) OB T ot

return passageway As  descri bed above, the
(100). s@r%h?{swwébrt %é&mn?gatéﬁq oflnbrifiatine oH ruhigis wepkisd torthe gxpension
passageway (100) is lower in tenperature than the
mechanllﬂmbfﬁfgémnn@le@ﬂllSupalk@nssam\m}tﬁﬁ) Bills. supply passageway
(90) from the internal space of the casing (31).
- [0028] Condedhefoutts aspdeect thb presadtiimentvh, Hoth theilaktuns paspdgeway (100)
passageway (90) cooled by the lubricating oil 1n the

and theObill suBplyr phsRASS Yare 1f0fthed $n SWP BinkeRArdtAingt §Rft (40). In the
expangll5 onﬁhn%h%haﬁjlyg?n@(m) [0029] In 1he fi ftgh asp(ec%

rotatlngos‘i'laft Q@o)pﬁﬁscsmemﬂg%g O%h@) Alﬁrtph 3 tshﬁﬁgﬁn@%@? \Aé&}{@l)) are in

ret'urn passageway ( is f

close pl{ogﬁ??y Mltﬁue%%% S%ﬂ%%%@%aﬂs?%)takéa‘ Iﬁ]a&t t\%ee%f the ri?br%'ﬁ%teing oil in

Icati ng e |nterna space

.. Ca 31) a atln 0|I from
the ol S&Pﬁ‘w%ﬁ%sﬁ%va@?; LS 1hisaiing &7 B 5o %P%Sﬁ%%eway 8. as
anS| n nech sm, 60 As described. above,
desoribeg ¢ stpius i@hm@ﬂ%ﬁ 9l ﬂPWWngquuBhélEFg‘H ¥Wé’ﬁ$sag%¥ﬂ¥r@00) is
: assagemay (100) is lower in-tenperature than the -
lower i} temmesstwicrfharothe lnbricating ol takeapiptoy ths ks supplyapastapeyay (90) from
taken fromthe internal space of the casing (31).
the inteTiaspéiasr ef theheasingn(3d). at Conseqfentlybthie dabiicatingi dil whihehoil supply
supplied to the expansi on nechanism (60) fromthe oi
passagesdp (90) cpaled dgahalblifingfodl ih Shebie Fetudii paes gbviyh(100) is supplied to
| ubricating oil fromthe oil return passageway (100).

the expahdion[RQBAishiebhe si xth aspect of the present
i nvention, the ‘expansion nechanism (60) is forned by

[0029] @ T 9h e/l I%@;ﬁ:@? bf th@ﬁagesfeﬁf AEAntP ﬂ{édl%{—% B@ﬁﬁngagndbgf the oil return

constitutes the expansi on nec anf sm

passaclylf () P PRRP L R0 e YhaRghelfuc Pk g e of e
lubncat%ﬁl Elhta%eﬁgﬁan&ag 11%571%21 s%facé Efe th[e %!aéfng %Bla%td(%ﬂe sﬁ\i-glus hﬂ)ncatmg oil

from the oil return passageway (100) is supplied to the expansion mechanism (60). As
described above, the surplus lubricating oil flowing through the oil return passageway (100) is
lower in temperature than the lubricating oil in the oil supply passageway (90) taken from the
internal space of the casing (31). Therefore, the temperature of lubricating oil which is
supplied to the éxpansion mechanism (60) from the oil supply passageway (90) falls when

mixed with Iubricating oil from the oil retwrn passageway (100).




86) is forned as a separate body fromthe piston (75,

85). The through-hole (78,1B8) is forned in the

cylinder (71, 81) and the blade (76, 86) is inserted

into the through-hole (78, 88). The through-hole (78,

88) is fornmed oversized in order to permt novenent of
[00301t he Ibtledexth76ped ). thé\paestdteintemtimmng thehetpandi @8 me8Binism (60) is

forms a part of the oil return passageway (100) and

formedsyr oty leiiparident IThg retaty @%‘)&ﬁ@é‘r thdtlcob@iuted e expansion mechanism
t hrough-hole (78, 88). [0031] In the seventh aspect of

o0 O O L B PP g
gL AR. PR b 58 PR L M e e 7

. of the casing, (31 y y of the_ discharge pipe (36). i
86) is Rped %(a LonaTatt PR 2O EeneioBC onENoi 1Lof diighidiubolt (78, 88) is
: passagewa 100) is located near the starting end of

formedtip gheyp r&'él, 1pand 8e)bladen(76, $) isrissarted inte the through-hole (78,
reduction in the anount of lubricating oil stored in
88). Thehiougbrhodd (FHB8¢ infornied maessirgl {n3didebec peradt movement of the
lubricating oil leaving the oil return passageway
blade (76,08). f A@dsthe nkrougiiBoldi (F8188)0foridls REpArB6] 1) Gl Getirl Passageway
fluid discharged fromthe conpression nechani sm (50)

( . ! s
o iy s ehuastanidmamlan (3, 7o oo
[0031] 01 | 1h&hels e‘i’iﬂ?§%§@t"\ﬁ3ﬁh§ ‘])Pe@enﬂ RvéftionP 8 dabiRD 3?}])3& Pr8vided with

upri cati ng ol anI ng . .
e s 35 WG 190 PS5 P s S HSEI) o e

| ubri [ LL h i ng’ .. [.0032] In t
compre T R Sy S S b S be Bt BF way of e
. conpr essi on _nmechani sm (50) and the expansion )
dischargeepipgni36m (Berp. Hr theiempinating yndof sheedl 1etimneassagswvae (100) is
_ of the casing (31). The, discharge pipe (36) is
located aearthe stirting ewseof thhdischarge eisi G6), rthis haay esul{ 503 reghudtion in the
' the expansion nechanism (60) in the casing (31), in
amount of hibricathiglsil tioeeddin skediatageal Bhie (fI0Y cRingr(B1 Eisecatidadubricating oil
conpressi on nmechani sm (50) but underlies the expansion
leaving MRCHIARESM HBRIgdwayt(100)CASKAhtd 2he dibchdrtd/bipe {BOCLBASHh fluid
fromthe conpression nechani sm (50) flows upwards in
dischardel Srdn? HR ddkpress i ' ' i
e R i D Ot By Bom g cagoe @D
t ' ' t her _hand, the .
To copey it 1 15 26kl PR, oo b BE el Bty 10 5 s

posii P OGS OB a5 A 3 S i

. flows, u ds and enters,  the di scharge pipe (36)_ after
the dlSC{l@'gQ/ mep&%g t&zqe y securing the storage :almoun{q of ﬁlb?icatgng ())il in the casing
(31).
[0032] In the eighth aspect of the present invention, the compression mechanism (50)

and the expansion mechanism (60) are vertically arranged in the inside of the casing (31).
The discharge pipe (36) is arranged between the compression mechanism (50) and the
expansion mechanism (60) in the casing (31), in other words the discharge pipe (36) overlies

the compression mechanism (50) but underlies the expansion mechanism (60) in the casing




return passageway (100), and even if there exists such
a lubricating oil, the anmount thereof is negligible.
[0033] In the ninth aspect of the present invention,
the electric notor (45) is arranged between the
conpr essi on nechani sm (50) and the expansi on nechani sm

31. FLedfischarpdtefibmsthe @ombrestibe mabhimigm((30) flowheapehetis itle internal
notor (45) is coupled to the rotating shaft (40) and

space (ﬁr fl¥ &Bisih P E{SIFWfseefe?iv%dr’i%CtB@muﬁ'ﬁe( aPihet @GRENBY) Wy tw{?‘a of the
he expansi on nmechani sm (60). The di scharge  pipe (

dlscharg()?( Ig% S@gged@? ‘?ﬁewgt%rgnr El%‘gi’ %eeFetrﬁlﬁhHg el o@?i@%yﬁ‘ qgtuh{] ??]ssageway

mechani §

words th r e.(3 | ocat ed er tot

(100) 1%>Psaﬁg?%ﬁb3 e HREHRERG Y (lon 1 Brgl e ?lcalmgwen very

) uﬁg4‘ . Fluid discharged to the internal space of the

little lubgieating ol fowmsrumardreatsorrpisslbp skschiren incs@6) 305 leaKiag the oil
its way through a clearance defined in the electric

return prassagewiyl 6h00 reahdieyenl ] there regihtst smch adubrinatingl il ahe emeunt thereof is
casing (31) by way of the discharge pipe (36). The

negligilleat or (46) of the electric notor (45) has the core

. cut part (48) forned by partially notching the outer

[0033] per i Bh@E Yifth abfRt o BleQPredehblnvedtih, tBE Bleb@t i@ o (¥h) Q¢ arranged

the oil return passageway (100) is positioned in a

betweelcf 't}ﬁ:ad' gSrSﬁ)?l I%%Egm t(ﬁﬁféh(f g e§ 10?1%6: 1& @81)11 £ inside of

an I nner S ace o

the casﬂagg(%la)gemy ?e%%( nl%]pf) \ng)re’ V' Eﬁ{i tt‘% éh% gmpg ﬁffellfp (40) and drives the
comprefR Fec ot ST Bt bery B AP reBSoR o (0 o g lischaree

assage (100), and even if there exists such a
pipe (3 kwr@@@sﬁ b%iwe@ﬂ fhe glepirie mnten (45)anddie prpandef mgekangsm (60) in
0034%5 In the tenth aspect of the present invention,
the casinge(38 hsthrghgr3wyrds she disehatgel pisiet (36) hie locdied ateareg do phe expansion
(36). Fluid discharged to the second space (39) from
mechant doe (60 tiemas shoelectrie atvaon @8). ( Spid disctietged e the internkhspace of the

outsi de of the casing (31) by way of the discharge
casing @1 PRoddthe cBpresdilen thechdnisnh €50) @hdked &b WA 1100104 cleh@ned defined
return passageway (100) is |ocated near the starting

in the %1@51&5}9(4% DY QiREREL ﬁl@)ou‘[éﬁﬁ of ﬂﬁyca%ﬁélﬂﬂ) b vy of the

reduction in the anount of lubricating oil ored in

d1scharéeﬂ§1p§ e(?@fd ﬁ]%as‘fﬁox( okf Ghé& léfe‘%ggc) Qn\p OQ@SPH?SO{I‘I:? héé)?@\éﬁﬁgart (48)

return gemay

formed B 3% ?ﬂ&%ﬁfﬁi@ﬁ%ﬁ9%&%@%ﬁ%ﬁ?@ﬁfﬁ%ﬁt&%f34 e ?%gﬁéﬁ@gfnd of

the oil r%é%é” e%sggﬁf@?f{@a% i QWIHggeéﬁgpagqlgm%r%@edf ﬁn?@@'}}r*]\fﬁén the core cut part

tFlJ) ssageway (100) is so positioned as to
(48) of the stator (46) and the inner surface of the casing (31). Lubncatmg oil leaving the oil

return passageway (100) flows through the clearance. Consequently, very little refrigeration
oil enters the discharge pipe (36) after leaviﬁg the oil return passageway (100), and even if
there exists such a refrigeration oil, the amount thereof is negligible.

[0034] In the tenth aspect of the present invention, the casing (31) is provided with the
discharge pipe (36). Fluid discharged to the second space (39) from the compression

mechanism (50) is delivered to the outside of the casing (31) by way of the discharge pipe




inhibit lubricating oil leaving the oil return
passageway (100) fromenteggng the discharge pipe
(36), thereby securing the storage anount of
lubricating oil in the second space (39). [0035] In
the el eventh aspect of the present invention, the
(36). tlrrifds einhRGhaRhE B (RODil réfieh HhgageuraNAI00Nis located near the
nmechani sm (60) are vertically arranged in the inside

startingnd Bf 162 3isBkrkS plpe ()L S8t B Rerddd&ion & thedamount of

arranged betweeén the conpression nmechani sm (50) an

i1 SURETS) B AEFREROT AR GI5| DL g o o
pse ST R0 37 R RS i e 1 87 4BEBRE P

fromthe conpression nmechanism (50) fromthe second )
compresyier meclmmism (50pand isghen dischargedfeons theasing (30e T8 9ppaavih this,
is delivered to the outside of the casing (31) by way
in this efpetth¢hediesninatingeenpd pL the3d) retidn paksgewine (100 A so phstioned as to
termnating end of the oil return passageway (100) is
inhibit jubsittingrtidedeh®ilictolleretlins piras@ovapi(pe0) (RM) entdsn@the @fschirge pipe
of such arrangenent, very little refrigeration oi

(36), thEdeBYSecBNR IStRREE ANGEI DT IWbSicAtiiAhdRe chlg% §p°a§g (39).

after leaving the oil return passageway (10
even.i re qerat i . :
[0035] 272 hnithe, P8GRy Eilect o i b il B} cBtpgion pletfenism (50)
a . of the.pr nt_i.nvention, the. electric tor ..
and thed GBS neb A ks BRANL PisnePioCtnd it lRieCkpeine 1)
.(50) and t expansi mechani sm (60) .in the insi of
The difcidlee Gaps é%z!é) hrropbged cpRIER dhenBYBPIEESIE PeshRRigH B g the
the rotating shaft (40) and drives the conpression )
expansigp eghanism (6D)in thyeasingr (3l ik othee werdsdhe disabarge pipgi(3e) overlies
(60). The discharge pipe (36) is arranged between the
the. comgiression| meakpniom GA% putwetierlies thx papmision mebheinns@0} 80¥he casing
: in the casing (31), in other words the di scharge pipe
(31). ¥lah) dischakgedafrard theaomprdssioh eechxpan(EONfrdh theweban sace (39)
(60) than to the electric notor (45). Fluid discharged

flows upWaidsén HRCRBGhEHAEE (3B Uhd if HOMtdLIOGREBURRR! ITthe casing (31) by
mechani sm (50) nekes its way through a cl earance

way of 8 URBKhrbd gfp'% 9(ng| ?‘ﬁ{% the offiRf ﬁ%%c{i;lﬁ% té?ffﬁjnaitiﬁg C%%Eiedfet'h@ il return

to the outside casl ng y vva%/ oh _
pesose 1009 RAREpkE il e ) Gl L1k A o s

amnge RS VBt BRSNS BRAA T Yl B s vine o
passageway (100) is pasitioned in_a clearance defined, )

after leaghE 08 ﬁﬁ?fﬁf@rrbwwyﬁm)a gvepfif e exdyiasush { whyseaptipn oil,
the inner surface of the casing (31). Lubricating oil

the amopaiiherggl is megligibler et ur n

[0036] In the twelfth aspect of the present invention, the electric motor (45) is arranged
between the compression mechanism (50) and the expansion mechanism (60) in the inside of
the casing (31). The electric motor (45) is coupled to the rotating shaft (40) and drives the
compression mechanism (50) together with the expansion mechanism (60). The discharge
pipe (36) is arranged between the electric motor (45) and the expansion mechanism (60) in

the casing (31), in other words the discharge pipe (36) is located nearer to the expansion




passageway (100) flows through the clearance.

Consequently, very little mefrigeration oil enters

the di scharge pipe (36) after leaving the oil return

passageway (100), and even if there exists such a

refrigeration oil, the amount thereof is negligible.
mechanfsh-{0} $haaFto Tl cledivicNhboN (§3)03Fluid distiegdd 10 the maaind space (39)

(30) of the first aspect of the present invention,

from the WoldphSssion UREdHadtsh G509 thal@X RAl Wad thioAfR bhQeRhhceSauTREY in the
passageway (90) of thé rotating shaft (40) is

s S SASF B R L B, S5 BESB0PB1 L ADEof pB
ive LS LB S B 3oL I SSTBAEREL P formet b

. _first aspect of the present invention suych that .
partiallysnptehing the omter Psxiphegy obthe sfatori () o diie dgminatiggicnd obthe oil return
return passageway (100) and is then rapidly delivered
passagewon&t0) it pesiticwipines sleamnoreddiomi Satwed0)the toreaut part ¢48) of the
: in the fluid machine (30) of the second aspect of the
stator (46) @nérihe inmee Btifase, ofSthe Wasiag (B | Cabiicwingidil Bepie|thel oil return
fromthe oil supply passageway (90) of the rotating

passage®BRi(100)4wd ShrbidH aiueestahddt 0 Colifeq@bntly, &k Nttle refrigeration oil
passagéway (100) fromthe term nating end of the oil

enters (AR AP QR Blcr BNing TR Epc B Dol BRa 007 BHd even i there
. ran i.n_the an . 1. present invention
exists sughg ﬁeﬁlr%g{atlorslﬁ% DY}%S Ol‘]’%trtfﬁgl%? ffﬁélgélilélglﬁ's i ntroduced into
e. Qi ageway (100) and is then rapidly
EFFEC&EIQ@?@%%@M second space (39). [0038]
Therefore, in accordance with the present inventian,
[0037] i n dmibsaflridomaghing (Bheol heetirshameat ol s PrEseny BRYEREERnRyrplus
oil flows along the surface of the expansion nechanism
lubricatipg @)l expreded Fromh gheytofl Bpphyi passagswarh(P8h of dheratating shaft (40) is
lubricating oil is in contact with the expansion
introduce ditarths wil i) passagdbeayrtkd®) floar thertemmilatifp eadrofitite @i supply
heat transfer to the expansi on nechani sm (60) from

passageW#e (SN RdUS theFdtgatd maclotdwaadtheecongatessm mEEHA3B (39). To
the third to fifth aspects of the present invention,

-~ sum up, BYis TEhHQ Mltht iﬁ%ﬁta'bq&t 8f thel prOEhCRYVEMDNMubh At 5RBLRITkbricating
return passageway (100) that has undergone a drop in

i R OB M B TR U I SR o
compref e SR}, BRSSP SR o
the preseg{t] glg\g];}?l(r)lii’ igﬂpf? Eﬁ?i%gt?nrjgccﬁl gi{pteﬂecs Prgrsﬁeﬂléa%?les%%glyogasstaggway (90) of
- the rotating shaft (40) is introduced into the oil return passageway (100) from the terminating
end of the oil supply passageway (90) and is then returned back towards the second space
(39). To sum up, it is arranged in the second aspect of the present invention such that
surplus lubricating oil is intfoduced into the oil return passageway {100) and is then rapidly
delivered towards the second space (39).
[0038] Therefore, in accordance with the present invention, in comparison with the case.

where surplus lubricating oil flows along the surface of the expansion mechanism (60), the




beconmes possible to reduce the difference in
tenperature between lubricHting oil which is supplied
to the expansi on nechani sm (60) fromthe oil supply
passageway (90) and fluid which passes through the
expansi on_nechani sm (60), thereby making it possible
length @fotlmg femwhich purpluolwhric#ingaitbisrin dontasewithtthe eransion mechanism
the fluid passing through the expansi on nmechani smfrom
- (60) cat fre rhadershoztet agl thel amdud04Dhedt nrankfer s Hichexpapsbai mehanizen (60)
present invention, a part of the oil return passageway

from thé 2@Pusilebricatin@eil bin BReidagqut i | i zation of the
t hrough-hole (78, 88) inevitably fornmed in the

- [0039] gg:n'slggtgg g{nﬁ& 10 q‘iﬁhbﬁ@gﬁg%’glgés E&b%}%{l%rﬁﬁnhl )Z%%ak?r%)e utilization of
cni ne Wor

Iubmafsﬂ%cé}ﬁe 7 O R BFretPit oS ShElRaciilysPaon ron indmpgrare
during “ngﬂ%gggﬁ t&}pglggggg legpgngpggl?%/cﬁgﬁ@tnpfgg}li Eﬁé&g;gpltlﬂ'p 9f lubricating oil

addi ti on, is possible to utilize surplus

which ip @mpl@éttpﬁbe gkpanpiopwheehanisth r(60) fromhide il supplyupassageway (990) is
passageway (100) to provide lubrication to the bl ade

made t¢ 7all. 86)hestforgtinrawcordmetei tvith| thesebaspeote sofpthe sprident trovention, it
i.nprove the reliability of the expansion nmechani sm

becomef PO3sible [t0 Gédycel the aiffattlan@temiptanga Hatwdent [0BriGEME Rilnwhich is
to twelfth aspects of the present invention, it

supphed) ﬁ? ﬂf@é\qﬁﬁﬁﬁh Bh&hbBisth&@UF Frohl Ehe2HP WOHP1P fpakéégéwkﬂ%a@ﬂ'j‘ Gind fluid

lowing to the outside of the casin

which p%lgb@s ﬂﬁﬁ%ﬁ’tﬁg €x gfsf')ln %ﬁe@hﬁg@%ﬁ E&QV\%%%@/ n%nréftg ?E{I(?Fodfulrt er cut
do 3 AP A e o o

he 1 band aéuffl cient amount of lubricating 16 oil is

the lubnicgling 914 { o t he conpressi on nechani sm (50) and to the
expansj on nmechani sm (60), thereby forestalling the

[0040] ¢ c dp thshsisthoaspestpfishe sresent tinventioni # pary obtiheeil svtum passageway
BRI EF DESCRI PTI ON OF THE DRAW NGS [0042] Figure 1 is

(100) iszopned hy neakéngentiliiatign aftief thaoughihole 678)i88) arewrtatily farmed in the
first enbodi ment of the present invention; Figure 2

cylinderi §1a 83} fiemmiountiny drsblade (T60186Y. e@ordeqaently, it becomes possible to
conpr essi on/ expansion unit of the first enbodi nent;

inhibit fHeQiHicfeade iif MACHY WORtCEDEE GRCt QRe \PréVkivhi @hthe oil return
illustrates a main section of an

passageway (100), thereby making it possible to prevent the increase in manufacture cost of

the fluid machine (30). In addition, it is pqssible to utilize surplus lubricating oil flowing
through the oil return passageway (180) to provide lubrication to the blade (76, 86) et cetera
and it also becomes possible to improve the reliability of the expansion mechanism (60).

[0041] In accordance with each of the seventh to twelfth aspects of the present
invention, it becomes possible to reduce the amount of lubricating oil flowing to the outside
of the casing (31) from the discharge pipe (36) along with fluid discharged from the
compression mechanism (50). Consequently, it can. be secured that Iubricating oil is stored

in a sufficient amount in the inside of the casing (31), and a sufficient amount of lubricating




expansi on nmechani sm part of the first enbodi nent;
Figure 4 is a diagramwhicheillustrates in an enl arged
manner a nmain section of the expansion nechani sm part
of the first enbodiment; Figure 5 is a diagram which
illustrates in cross section states of each rotary

oil is suppliediniosiiie panipréssion aaedhaiomdEs9) @asd tofthé bepansioAtrmevhanism (60),
angl e of a shaft in the expansion mechanism part of

thereby! foResTall il the BRARMHBIG L, trdubd s8cifas Bizing &lceletonal di agram
whi ch represents rel ationships of the shaft rotation

e ' ume of each of chanbers
BRIE inc$§5¥%gﬁ2§ﬁ§§g§¥§F@%bgﬁﬁﬁﬁir and wth respect to
the internal pressure of the expansion chanber in the
expansi on mechanism part of the first enbodi nent;
Figure 7 is an enlarged craoss section view which
i Figysa } k&@e@pﬁlgrﬁﬁﬁtﬁméig@r% @f 8 aigwondilipegsdn 8 Airshembadingpt of the
part of a second enbodi ment of the present invention;
present@ggtien;8 i s an enl arged cross section view which
illustrates a main section of an expansi on nmechani sm
pEiphreo? i@ atsbhersatzndros seetion ofewt BE a poadeRtiohexedikionnunit of the
Figure 9 is an enlarged cross section view which
first embbdidfdnt;at es a main section of an expansion mechani sm
part of a fourth enbodi nent of the present invention;
[TRUED 3¢ ah *nPRe RO UBIORILEh 15y 3AF0L Alokoflia i bection of an
expansigﬁ‘ %%ﬁérﬁgﬂ] %erttaf gfe fﬁstfeln‘gbtfahggr}%? di ment .Of the pres ent
I'Avent on; “an I'gure I'S"a schematic cross section
vi.ew of .a gonpressi expansi on unit of anot her .
HigRe iz dpeey &%if?*gﬁaﬁfa ol ity SlfrEedpapRgENgain section of the
NUVERALS I N THE DRAW NGS [ 0043] 31: casing 36:
expansign greqagyEn pat of thedirstrembedimgnic e 39: second space 40:

shaf t gr otating shaft)
Figure 5 is a diagram which . illustrates in cross section states of each rotary

[0042]

mechanism part for each 90 degrees of the rotation angle of a shaft in the expansion
mechanism part of the first embodiment;

Figure 6 is a relational diagram which represents relationships of the shaft rotation
angle with respect to the volume of each of chambers including an expansion chamber and
with respect to the internal pressure of the expansion chamber in the expansion mechanism
part of the first embodiment;

Figure 7 is an enlarged cross section view which illustrates a main section of an
expansion mechanism part of a second embodiment of the present invention;

Figure 8 is an enlarged cross section view which illustrates a main section of an
expansion mechanism part of a third embodiment of the present invention;

Figure 9 is an enlarged cross section view which illustrates a main section of an
expansion mechanism part of a fourth embodiment of the present invention;

Figure 10 is an enlarged cross section view which illustrates a main section of an




45: electric notor 46: stator 48: core cut part 50:
conpressi on nmechani sm 60: 1expansi on nechanism 71
first cylinder 72: first fluid chanber 75: first
piston 76: first blade 78: bush hole (through-hole)
81: second cylinder 82: second fluid chanber 85:

expansiaancuhapisstpart of@ fifteaohudiihb@ds tiSredensinvanion; and
(through-hole) 90: oil supply passageway 18 100: oil

" @1t 1033 SPOGAN G 2osc ARG XEMABDA cdhiRlsiIGhARGE unit of
means) BEST MODE FOR CARRYI NG OUT THE | ENTI ON"[ 0044]

ﬂ@ (| nts of the present invention
anothexlé??kf &gé)sf%]%gsgn Ig‘e ail with reference to the

REFE@E«E‘W&&WE@%%‘E%W@ oPgﬁ]iégggitﬂbed An

air conditioner (10) of the present enbodiment has a
[0043] conpr essi on/ expansion unit (30) which is a fluid
machine relating to the present invention. OVERALL
STRUGTIURE OF THE Al R CONDI TI ONER [ 0046] As shown in
Figure 1, the air conditioner (10) is of the so-called

" 3@ pHschhetpyRe”
38: first space
39: second space
40: shaft (rotating shaft)
45: electric motor
46: stator
48: core cut part
50: compression mechanism
60: expansion mechanism
71: first cylinder
72: first fluid chamber
75: first piston
76: first blade
78: bush hole (tluough—i‘xole)
81: second cylinder
82: second fluid chamber
85: second piston
86: second blade
88: bush hole (through-hole)

90: oil supply passageway




and is made up of an outdoor unit (11) and an indoor
unit (13). The outdoor uniig(11l) houses therein an
out door fan (12), an outdoor heat exchanger (23), a
first four way switching valve (21), a second four
way sw tching valve (22), and a conpression/ expansion

undd: dilkum paksadeRr@yot her hand, the indoor unit (13)
houses therein an |ndoor fan (14) and an i ndoor heat

exsh gleéxcﬁ%‘éer hzgtéex@he i ndﬁoo%)l t (11) is installed

out Si unit (13) is installed

L NS Lt out door unit
BEST Wﬁin@ﬁw{g@f Om%{lgﬁglb@gnnect ed together
by pair i nterconnectin ines (15, 1
[0044] aboﬁ’fn th%efoﬁewmsp é%r&aoewe%sg@% RYGRItt m(eélpnmﬁe %Bélescrlbed in
described later. [0047] The air conditioner (10) is
detail véthuiefspange b the deawing figgessant circuit (20). The
refrigerant circuit (20) is a closed circuit al ong
EMBOBMIENTHe conpressi on/ expansion unit (30), the indoor
heat exchanger (24), and other conponents are

[00457 pr ovAdask eriBisHifemnalt the, predeat ifvehtiorD & @Rkrilsdd C Wil ait 28nditioner
is filled up with carbon di oxi de (C02) as a

(10) of ﬁl@rﬂ@&gﬁl%hxbo ‘}@]haﬁo‘{ BO&Q%F]%%%%%% nitosh W@ﬁ 1s a fluid

I ndoor heat e are f

machmgp%%%etgttheaé}gg&p eLsuQf the cross fin type. In the

exc an er"(23), refrigerant circulating

anges heat wth
Réggdgﬁgﬁgﬁ&hgﬁnﬁ?tgﬁaéﬁ&(kygﬁg%ﬁggﬁﬂﬁxchanger (24)

refrigerant, C|rculat|ng inthe refrigerant circu

[0046] ( 20)Asshovanigdigur dathegit ¢prdxioasy (1) 1 Of[‘%%fal}FﬁeS?HaFf’é? type",
four way switching valve (21) is provided with four

and is masletup, ofjan outrleof fupis {11) pndian indposwinit @R).nglhestuidoqr 2ait (11) houses
the first port is fluidly connected to a di scharge

therein pn petdp86jandf 2), bheutioop hes sk dmhexp@A) iadivstufout wag G)yvitching valve
second port is fluidly connected to one end of the

(21), a kérdad rfollne@ay ewiitling ohlve 342), whé at ddengrédsRneapasedd 0t (30). On
line (15); the third port is fluidly connected to one

the oth&khn@f tﬁehﬁdg&t AP 1 9Rus&XERANIGH ihdodt faR )t SR &Pgﬁcﬂ)hr heat

port Is fluidly connected to a suction port (32)

exchan%eli] 3’243)0 TRHE %ﬁ% E( &P eﬁz soﬂlsfziglﬂ 01(1t§(& B%'ﬂ alljl%[ E}E lifdtor umt (13)

way Sw I Ng IS SVVItC et ween

is 1nstaliqﬂlrxfc’1§1fie f,hgtbe Bltgll;%t aﬁl‘i ?cﬁ@of | u' d %ogrulm e(ﬁ talpﬁnlln 3lend\<’)vgreumt (13) are
b h h d d
connectd TREUE" arcREBAShymeronaeag Rore (B #6Gar Dejisamout the

a_second state that allows fluid conmmunication
compregfanig@ansiore ui (39 val be desegibediiaterhi rd port and fluid
conmmuni cati on between the
[0047} The air conditioner (10) is equipped with a refrigerant circuit (20). The

refrigerant circuit (20) is a closed circuit along which the compression/expansion unit (30),
the indoor heat exchanger (24), and other components are provided. Additionally, the
refrigerant circuit (20) is fitled up with carbon dioxide (CO,) as a refrigerant.

[0048] 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),

refrigerant circulating in the refrigerant circuit (20) exchanges heat with outdoor air. In the




second port and the fourth port (as indicated by the
broken line in Figure 1). {g0050] The second four way
switching valve (22) is provided with four ports. In
the second four way swi tching valve (22), the first
port is fluidly connected to an outflow port (35) of

indoor h& e&@m?asgm,n{eﬁmamimuiuﬁh if 3R ﬁeﬁgék@arﬁﬁﬁl‘éﬁﬁ (2oy éxchanges

is fluidly connected to the other end of the outdoor

heat witl&adogxghanger (23); the third port is fluidly
connected to the other end of the indoor heat

exchanger. £24) via.the infercaonnecti [ i.n 16).;

10049 7 1c 5K o e sk e oy AR B vt ook e T e firs
port, g34) of the conpression/expansion unit_ (30). And

four waypvishigralve @), thejirsortdnthvigly spuaected sty 5 discharge pipe (36) of
swi tchabl e between a first state that allows fluid

the compoesmoniexparisam dt @dnthe secanidrport jsdhtidlaradnnénteds ocansdend of the
port and fluid communication between the third port

indoor lesatlexchengdep (@4) vihe inté@ennaethg Hhed Shythé thérdgolt id fluidhe cormected
Figure 1) and a second state that allows fluid

to one GRNFALAE GatdoeN h& tewERmgbn@3y;l dndtthe %ﬁma?ﬁh iBuidhi édhnected to a
port and fluid conmunication between the second port

oo S BRI LA i
valve (ic'i'i“i;- s&rﬂcha[b?oggtlveé% .asﬁ}ge’\g}a{e%ébefﬁﬂ)lwCﬁﬂigtc%%]munication between the

npr essi on/ expansi on uni eésS a casing

31) which js vertically l.ong, .cylinder-shaped,
first poi 45 1 ond, Boof a8 it el (AT RS and the fourth
bottomto-top order, within the casing (31) are a .
port (ag spficateds by ntheesdish figen1p Sopuread) @pdca speondniatsy thehsjlows fluid
and_an expansion nmechani sm (60). In addition,
communiegtiangeieednghe &gt portabd itheathird gogiany fluidcosmunigatiandetiveen the
the bottom of the casing (31). In other words, in the
second parsardiethe foutrtheparbas imglicaf&illy, the beokerfine geFaureol). oi | is
- stored on the side of the conpression nechani sm (50).

[0050] [ 0052 skbend foue iR swikBig ivel (22) easionifled Iijh fr ports. In the
vertically divided by L 11V font head (61) of the

second FOUPINRS s‘i‘;ﬂtc’ﬂﬁfg{}?ﬂ’l{/é (22068 Arfd QorRfy HRRES ctRBGE] 38n dutflow port

| ower “space. The upper space constitutes a first

(35) of 1218 gglglp%%g%n.ﬂe%sﬁmtlﬂﬁ @We &Qﬁlgcﬁ Pés}?n E]S?%%I)Hw &?m@cté@ﬁ)olglg other

expansién nec i'S arrange

in the first ace 8),. Jhe ¢ essi on _nechani,sm

end of thE i 88l x TRAEF (4 is, BE pBE P BPETL P uEEd R her end of
. , second ace 9). The first spagce (38) d.th . .

the indogi e xfgage @lﬁla hemigeonper g {}@5@3&%@% R o i flidly

each other, and the internal A pressure of the first
connectethipcan B perd (34eof the spmaresgpe/sxpansiopfunith@0s e cdmd the second

space (39) are
four way switching valve (22) is switchable between a first state that allows fluid
communication between the first port and the second port and fluid communication between
the third port and the fourth port (as indicated by the solid line in Figure 1) and a second state
that allows fluid communication between the first port and the third port and fluid
communication between the second port and the fourth port (as indicated by the broken line in

- Figure 1). |

- STRUCTURE OF THE COMPRESSION/EXPANSION UNIT




approxi mately the same. [0053] The di scharge pipe (36)
is attached to the casing 481). The di scharge pipe
(36) is arranged between the electric notor (45) and
t he expansi on mechani sm (60) and is brought into
fluid conmuni cation with the second space (39) in the
[0051] i nsi Ae shéwi e Fiase 29 tHe3dgmpressiordeligiahsiom unit (B0)insklles geasing
pipe (36) is shaped |like a relatively short straight
(31) whitlpi,a woticdllydeng, eyhider3haped xheraligdaflyhudssed omitainer.  Arranged, in
orientation. [0054] The electric notor (45) is
a bottofHB S eftler,Nwithih Ah® tdsith (3a) bie £ edthprbsi@ondecigmisaf (S0)ean electric
casi ng (31) The electric nmotor (45) is nade up of a

motor (ﬁS)ahﬁk[ af 68)andiod nfech@iigh (€0)7) In dddEtiod, atRigeralié® pili(wibricating oil)
firmy secured to the casing (31) by shrinkage fitting

is accui@filatedsin |th& Bottobh ©f @i €KinR&B1P N eh Wthe® fvdrll its tiRtiALid 66ihe casing
is partially notched to forma core cut part (48).

(31), thd Refigerborflsi isn@stedon BletRictTeR: &ﬁh}lyﬁ%bﬂ Mechanist (ﬁa}

part (48) and the inner peripheral surface of t
[0052] casiTHe indhlal spdReimRd Sdsido(BY) isSveiiishgsBadbdby @R fdie head (61)
stator (46). A main shaft” part (44) of a shaft (40) |s

f the eRPHERH InBEIRMGH #t9taRruppér’ 3pae@ axd al lbiwekdabe.t MEher @ipef space
or e (% . [ 0055] Thtednzl’llaft (I%) cponstltutes aljraotatlngl!qipé P

constmﬁé%aff First EFQC&S{RE twhikdlhel Iowef Qidcd esdnstitutes taSsecONE Epace 1’6319) The

| ower side eccentric parts (58, 59).

expa.nslélfij ?det:h@ﬁsm i(6® is Rakhgdd4B)thd BEst sPdcei (B8). 2 The pRRFessibg mechamsm
side, two greater dgarreter eccentric parts (41, 42).

(50) amﬁ %Flﬁéctff@ ﬁldtmﬁgmrarﬁhg@ RCBERECIN spadel G9Y. 58TheFAkt Face (38)

formed so as to be greater in dianmeter than the main

and theS§RbAd Rpsde (394 )are \MOE BtiShtlyhSeadMEd fAIME eG€H Bitiet, UindSThe internal
first lower side eccentric part (58) and the upper

pressurepre;e th® TEb b}bﬂces(.?;a? $68 ahél ihleyRl FeRaree6l et kécdnPasphce (39) are
(59). The Tfirst lower side eccentric part (58) and

approxiinB@lys@eeatle] ower side eccentric part (59) are opposite
to each other in eccentric direction relative to the

'[0053] centie difchargeisy (J6he dRkchedaht cpang (3134) The {i8€Harde pipe (36)
The two greater dianeter eccentric parts (41, 42) are

is arrandcdriBefle&ntha 2ldcRidIR0VF CF) @hd theexpaadien Blechduism (603 afdisbrought
shaft part (44), wherein the | ower one constitutes a

into flufd éshm@hiRafié withi thest&ndepacd(39)Gnpae tinddel pf drdeaking (31). In
upper one constitutes a second greater dianeter

additiong @eedibdtatee Hipe (36)42 shaptHdikt iarslatiaciy shoratdight pipt.cand lies in an
di aneter eccentric parts (41, 42) are nade eccentric

approximatetyhigorinel diiegetioron. The outer di aneter of the
second greater dianmeter eccentric part (42) is made

[0054] gr ederelédido rhdter gB)eis dlsppeet & aofonpinadifidllystengiab adrion of the
di anmeter eccentric par t (41). In

casing (31). The electric motor (45) is made up of a stator (46) and a rotor (47). The stator
| (46) is firmly secured to the casing (31) by shrinkage fitting or the like. The outer periphery
of the stator (46) is partially notched to form a core cut part (48). There is defined a
clearance between the core cut part (48) and the inner peripheral surface of the casing (31).
The rotor (47) is disposed inside the stator (46). A main shaft part (44) of a shaft (40) is
passed through the rotor (47) coaxially with the rotor (47).

[0055] The shaft (40) constitutes a rotating shaft. The shaft (40) is provided, at its lower

end side, with two lower side eccentric parts. {58, 59). In addition, the shaft (40) has, at its




addi tion, the ampbunt of eccentricity relative to the
center of axle of the nmaingghaft part (44) of the
second greater dianmeter eccentric part (42) is nmade
greater than that of the first greater dianeter
eccentric part (41). [0058] An oil supply passageway
upper ¢p8Gjdel, 8vd grearddibmnetehecceh@ictpattd @1, 47he oil supply
passageway (90) has a starting end which opens at the
[0056] | oweThe malo dowEradide efcehitie pdiafl (58( 49) arcadfinedso as to be greater in
term nating end which opens at the upper end surface
diamet@f thtu ehes haint shaftQart (49),a8l6brtinOMe 16W0& &lel conStitfek W first lower side
passageway (90) includes a starting end portion that

eccentrivopet (S8Y LeBtha upsdtiont tomsaiutBddFacond veP kide StRBIE part (59). The
passageway (90) draws in refrigeration oil accunul ated

first lowér $ibe etrehtrRrPadf (5815nd @8 Sketthd(13wkr A88l eddRRiic PARABILSEre opposite
the drawn-in refrigeration oil to the conpression

to each GEER 3 b&ovhtric kctdiithelafive REEEBRABSH O] NSRS EhaA Phrt (44).
[0059] The conpression mechani sm (50) constitutes a

[0057] SW NGhél v kbR dlayReercRbdMide paNT@WiSIDCore fINRd so as to be greater
conpressor mnmechani sm (50) has two cylinders (51, 52)

" in dianife} thi® (e ShiNShaft(Fuf) S44b,nwha@incmen5@§§bwcdﬁﬁﬂmi $ Biyst greater
(50), a rear head (55), a first cylinder (51), an

diametdrtcednige pat Emglaaa the(ipPbr orfe SREAMEsQebdfieiredtOr’diamaRe edentric
front head (54) are l'ayered one upon the "other in a

part (410t TBBYEQ-dnd Re@ndaireatéAABRLtel BEcchirlcSiar@ 41,325 @R%made eccentric
cylinders (51, 52) each contain .therein a respective

in the sekidi@etiord2 ThelaRe didhetéiO8t the s€oonll Rfealir WRetérebhentric part (42)
Al t hough not shown diagrammatically in the figure, a

is madd bRtter Mant tBe loutee dbinRfd dfthe TRitesEAAINmBEPYiERE IOt A2). In
side surface of the piston (57). The blade is

additiors URP@nb@EL of bbdeitithty Relatd Y@l tRE cOHE L Rk IfBe SMinl MR part (44) of
(51, 52). The piston (57) within the first cylinder '

the secdrill greafR@ A tetoM deberdthe phiit [(32) 1saWRde Sester 868 St IdfGhd @ikst greater -
(58) of the shaft (40). the other hand, the piston

diametef 2¢dentid prt(4ihhe second cylinder (52) engages with the
second | ower side eccentric part (59) of the shaft

[0058] (40) An i siips @hssh@Avayd@D) iis fodbed fnSthend@fc @0).1 phgy ail supply
surface, in sliding contact with the outer peripheral

passageSal (B0t stattind @wewhish dper®Gl Y loiver 8T durfabSof th8khaft (40), and
addition, the piston (57, 57) is, at its outer

a termimpeing Rhe hdlictsepeha 6€the upp& | endisEa&Os¥HRE Ehafd (D). t | addiien, the oil
peri pheral surface of the cylinder (51, 52). And there

supply passhgewind(98) brigdes s Si@ting BAAROFHdSBAt cAElitvRen tddrifugal pump.
out er peripheral surface of the piston (57, 57) and

The oil tsizl)ﬁplbfl’p’aﬁagmﬁ)i e rdadwsiir feitgerstion dibacdiytulaie®in {Helbottom of the
52).

casing (31) and then supplies the drawn-in refrigeration oil to the compression mechanism
(50) and to the expansion mechanism (60).

- [0059] The compression mechanism (50) constitutes a swinging piston type rotary
- compressor. The compressor mechanism (50) has two cylinders (51, 52) and two pistons
(57). In the compression mechanism (50), a rear head (55), a first cylinder (51), an
intermediate plate (56), a second cylinder (52), and a front head (54) are layered one upon the
pther in a bottom-to-top order.

{0060} The first and second cylinders (51, 52) each contain therein a respective cylinder-




[0061] The first and second cylinders (51, 52) each
have a respective suction gprt (33). The suction port
(33) passes through the cylinder (51, 52) in the
radial direction, with its termnating end opened at
the inner peripheral surface of the cylinder (51, 52).
shaped pistorgdle.tthopiston§8TN  SUtHouSH nPOIHowh IgrarBmerdaflp de ehel foure, a flat
the outside of the casing (31) by piping. [0062] The
plate-lifd blade Rndojeeiaigly pRMEdel ) tha Bille (shficeddfahe plstonn(59) 1 dBf blade is
with a respective discharge port. The di scharge port
supportéd, thid@gh & eWinghashsh 3 thaklpver (318 520 NIMHE $Et QST MYBET the first
PP (53) vv!gthi n tg_he second cy},i ndeF (52%3 to ?ﬁtjﬂ y;]
cylindef mﬁggg@g it thé Qo NeCand c&RAGR {aBOs8) Ihdie HAS I I©n the
port of the rear head (55) allows the conpression
other hanld2iHe§istd:p@)7) WithiH the s&@nfl 'c%ﬁ’ﬁder e leRstes vk hd &cond lower side
fluidly comunicate with the second space (39). In
eccentrid @il (59 of tRASLAA40T: Al pistBRYS7,157) R AVitigfer ep%&i h&i8l surface, in
termnating end, with arespective discharg vgl ve
sliding EHiABR QriftVthe ohRE PeriphRb! SuARd drahPlReedide %c&éﬁ%-i@?;ﬁ—[‘(ﬂ 59). In
- closed state by the discharge valve. D agramatical
additior!, SR SISBAY(SY, 159)isOht it \R& HrPELET GRHPO" A SliBRE c¥RhUSPitH Bre inner
omtted in Figure 2. And gas refrigerant discharged
eripheral i@ fAcB @f Hd&RBE.520 39 And HUR I BrQIPERSSeSon chamber (53
perip .mﬂ%gog/')ﬂ.ﬂ 2) STBrFQIPESHRSHETon chamber (53)

mechani s is delivered out of

betweerCBETRURS PPt RN RAFTaLOSY HBblstdd3®Y, 5% MRXhOinbSeripheral surface of
Qrschar os IS|c:‘i‘pe R i S ) Y innbKeripheral surface o
the cylisREESK€S3).on mechani sm (50) is supplied with
refrigeration oil fromthe oil supply passageway (90).
[0061] Al t ieGtstRld bl SmBEls G891, 32) e8lOMM Vel drebiRtild Skidn port (33).
passageways branched off fromthe oil supply

The sucliof SREEPIBY pafles tidb8gl? dhe PRI (51|r, HIPEE ieVRlal dlectidle with its

outer peripheral surface of the lower side eccentric

terminat@ énd Sfene® ) thedAkkr Periph@aloiicREe BLMHeRYBAGRY (§1J,_r§|2§._c elPiddition,

the mai'n shaft part (44), and refrigeration oil 'is

each sucteRRokqd3) 1 REeHA th ik HitHae bf PRLEANLMAY By bpifde
- sliding surfaces of the |ower side eccen{rlc part (58,

[0062] 59) TaRdfrétteandl £hPRedR7(549 Bhd (58) bReesdh SroPLc8 Uitk Gefespective
of the main shaft part (44) and the front head (54),

discharg@rpor® e didchehiph Postsil e Fron@hedd) 116w$ RS EorRgessidrftdlamber
ggnpd the rear _hggg) (55). [0064] A_Essc‘glaso shown i'n Figure

(53) witBin thé SecONP aVIHiden(STP e ARdS R dndinit fe WohBS sdR¥ndsie (39). The
call ed swinging piston type fluid machine. The

dischargeXjoan 6f et FeaE hadi (ePBivs ithe RbRYtASEN \Ghifibert (83) Rathin the first
combi nati ons of cﬁs?nders (71, gl) and pi st ocf?g)(75,

cylinder&5)) tolfluidigl doinBiicatd it MRAREI I spaf@ORNI I8 MIAHBN, each discharge
further includes a front head (61), an internedi ate

- port is ppbvitied, (4 s, texiiflating’ @RI, WigPd respbetive discharge valve formed by a reed

vélve and is placed in the open or closed state by the discharge valve. Diagrammatical
representation of these discharge ports and valves is omitted in Figure 2. And gas refrigerant
discharged into the second space (39) from the compression mechanism (50) is deliveréd out
of the compression/expansion unit (30) by way of the discharge pipe (36).

[0063] As described above, the compression mechanism (50) is supplied with
refrigeration oil from the oil supply passageway (90). Although not diagrammatically

shown in the figure, passageways branched off from the oil supply passageway (90) are




[0065] In the expansion nmechanism (60), the front head
(61), the first cylinder (Z4d), the internediate plate
(63), the second cylinder (81), and the rear head (62)
are |layered one upon the other in a bottomto-top
order. In this state, the | ower end surface of the
openedf raspdctioyllyj atdhe oufe? beripiserdll saefiedone tdneer didnéccoaeid pafii(58, 59)
and the upper end surface of the first cylinder (71)
and at ths outel perkeerdl yuifhe dibemardhat anl(#4)cad )i geitionhEl is supplied
ot her hand, the |ower end surface of the second
througlCtHeibisieh HaSsapewaydoloomk %ﬁdiliiF stifBoek i @hidTRAHed tsRieMcBériric part (58,
(63) and the upper end surface of the second cylinder

59) and $t)pidten gsp &F,ckolite bhiding aiTades d€ tKeSmhin haftashel i)4p Bad the front
e S

the insi di aneter of the second cylinder (8 [

head (59, ©2tcethe bRdiAg bikadeB ST Ghe neHliR BRiAESarQi4] A1R1 the k&t head (seyler
* ((I71). [SOéG]gTheasehaft (46) i's paggge}d t hr ough theo A

[0064] f r onks BRAAhORA)in Fifge 3, B efahbibR ectiddidm (]%D)?is formed by a so-
internediate plate (63), and the second cylinder (81)
 cailed s0hghg plsnalpSAaROm A HEnd! p%eteagmﬁldﬁ%edﬂamsﬁl {68y RIRvided with
manner. The upper end part of the shaft (40) is

two pait B&EbingEorsHfeyBndRs €71V Parkl RSohO[M5, BSY. MaH aiditibR&hE @RFansion
head (62). Formed between the bottom surface of the

mechanii@d 60§ Filehed PRPides 2UTFdRG8ad (B1F;8UARMIdiAR ik ﬁSS?,peHﬁra rear head
end surface of the shaft (40) is an end Space (95).

(62). Additionally, the first greater diameter eccentric
part (41) of the shaft (40) lies within the first

[0065] cY|InnHE E:}élﬂa?l%ibn%édh@ni@ﬂi (60%;, tRd Beht MARQ61 ) eS8/ Belinder (71), the

greater diameter eccentric part (42) of the shaft

interme{af) plhte qssgmmeeoﬁd@lﬁlasmd), Gl itnoRhr Rédl)(62) 80 9hlerdiSone upon
shown in Figure 4 and Figure 5, the first piston (75)

the othdrsin AOBbMoBBtoMopirlert Nen THis State, B¢ loW@LEnd $dfacRT thd Birst cylinder
second piston (85) is nmounted within the second

(71) is Glptleddss the Flont héhe (@?_anﬂ itheStppi @nd 86PN d¥i thé GG cyitRder (71) is
85) are each shaped like a circular ring or like a

blockedCly tHediRtermétiate plateS(63pi sSODANhE Ofher AL 1R 16REPBA BFARMDS the
(85) are the sanme in outside diameter. The inside

second chiliader @1) Bfblédred biyfld infirsik@iate(plft) (GHRRE mdwé_@} ¥nd®SUHALS of the
the outside dianeter of the first greater I amet er

second gdindat (Bl LisAodked bd)the Iaehédds(odyr dhanaitieh, BE idsie &aGeefof the
pi ston (85) approximately equals the outside dianeter

second Oflinirq8E)ric @ichtegribal e inkiddmiREtcesBo fitdt cyRalet (TH2) -
And, the first greater dianmeter eccentric part (41)

[0066] i s Thesshefl (H0y BugHRsdd@irdighSthe Fiosit BBad @), RO dirkheyImA6O(W), the
greater dianmeter eccentric part (42) is passed through

intermedibie phe (63, 41dsthe BedpB8 kylind20 (8)) whih 4rk bfrhngddsdnempbr e other in

. is, at its outer peripheral surface, in sliding

a layered oninaet Wt lupp&cend punesf the shafh@Ioqhs mserfedCiatood hélbevith a bottom
first cylinder (71). One end surface of the first

formed i tHeamal H&)d (62). Formed between the bottom surface of the hole (the upper
surface in Figure 2) and the upper end surface of the shaft (40) is an end space (95).
Additionally, the first greater diameter eccentric part (41) of the shaft (40) lies within the first
cylinder (71) while on the other hand the second greater diameter eccentric part (42) of the
shaft (40) lies within the second cylinder (81).

[0067] As shown in Figure 4 and Figure 5, the first piston (75) is mounted within the first

cylinder (71} and the second piston (85) is mounted within the second cylinder (81). The




in sliding contact wwth the front head (61). The ot her
end surface of the first pgston (75) is in sliding
contact with the internmediate plate (63). Wthin the
first cylinder (71), a first fluid chanber (72) is
formed between the inner peripheral surface of the
first anflisesindqystomsds, §5)19re anch shaped it £ eir@ifd ieoelikesaicfimder, The
of the first piston (75). On the other hand, the
first pisten P8} midstherset¢hl piston (88) adet the Qe rin Rritdi@h @iaddeter. The inside
surface, in sliding contact wth the inner peripheral
diametaWrftie firso bistone(755 gneadntidly eglals the biitsidonBatedr sithé fie® greater

of the second piston (85) is in sliding contact with

diametdrhRcente@ahant at). ( Gk insike dRhRes ke sétohaeesi®f () @pproximately
second piston (85) is in sliding contact with the

- equals iheloafsiRAighetePbBthe seal-grddr lidindtiiece@RAP Pa YAA)NARR, the first

(81), a second fluid chanber (82) is formed bétween

greater td@ndtenedceneici pte (Al i§ phisad thehelt 1R SRS PN Y15 NE8 the second
(81) and the outer ~peripheral sSurface of the Second
greater Blafefd? eCc&iric pRPE2) isSseliifdhigipMe sS@paih gsyn (75,
85) are each provided with an integrally formed blade
- [0068] ( 76, TH¥bMirst pR@nI7SAR, 4t 46 oudl JpetipheNaRBEcd, ik SlidinP bithet with the
extending In the radial direction of the piston (75,
inner péipherad Bk fideQifekd Hrseeyyict (31)f r Of bRE s@ R o MRS fiRhEKERN (75) is
' surface of the piston (75, "85). The blade (76) of the
in slidirfg dostacPivith @ke frdf)hehs gs ?.s eTheskhbNdrd strfabs 8 Me st pifon @6) is in
the first cylinder (71) and the blade (86) of the
sliding @GV HeOiRterBBdialeSplitd S(ssl)t. eqvikhih Ohd B TP 371)8§)ﬁrst fluid
of the second cylinder (8I). The bush hole (78, _538)
chambe®{72) e fgitlel Bevech tHe inBdp peRiph&aDSurfas 0P ee fildEcylmiéd (gﬂ)eand the
(71, 81) in the thickness direction and opens at the
outer pdripheral e fhicp Rt ﬁl@l;;biﬁt@ﬁ €79 OhQhe sthet RARY, tHesbeorBlpiston (85) is,
These bush holes (78, 88) constitute through-holes.
at its ofeP petiphcrsl eyfdcadir slididg c8dthetl WitRItBY iifles 2ﬂ§rf&>ﬁer§l surface of the
respective pair of bushes (77, 87). The 25 "bush (77,
second &lindes(83).S NBhd erid RERcNBE 6B sécdndl 9{sﬂﬁﬁ(8§¥ fENintshaihg icbnthaSvith the
an inside surface which is a flat surface and an
- rear head(62). dThe WiieR @Ad Whif£de df ShedseCbid pik@n (85 is St khdAE corltitt with the
the cylinder (71, 81), the pair of bushes (77, 87)
intermedine place@BRd Within tHeescborihcylblder (818, a&8dondl fillidt éamber (82) is
bl ade (76, 86) sandwi ched therebetween. The inside
formed detvernethef inh&re pbrtistierd] 7stirfabe’ Jof Sthé desorig avlivider t(8E) Bhddiee outer
(76, 86) while on the other hand the outside surface
periphetaheurfids bf (hé Becdhd)pisbh (859. agai nst the cylinder (71,
81). And, the blade (76, 86) integral with the piston
[0069] (75 ,Th8Fjrsti hd e pistdn ¢T5, S6NEreGyth Fﬂﬁideﬁﬂi’ch @n Itegrally formed
t hrough the bushes (77, 87). the blade (76, 86) is
- blade (78] 8@&we dht blddeq@b,y86)riotlaiped HRE atpat@ extefdiap dn @@vadial direction of
relative to the cylinder (71, 81).
the piston (75, 85), and projects outwardly from the outer peripheral surface of the piston (75,

~ 85). The blade (76) of the first piston (75) is inserted into a bush hole (78) of the first
cylinder (71) and the blade (86) of the second piston (85) is inserted into a bush hole (88) of
the second cylinder (81).  The bush hole (78, 88) of the cylinder (71, 81) extends through the
cylinder (71, 81) in thé thickness direction and opens at the inner peripheral surface of the
cylinder (71, 81). These bush holes (78, 88) constitute through-holes.

| [0070] The cylinder (71, 81) is provided with a respective pair of bushes (77, 87). The




[0071] The first fluid chanber (72) within the first

cylinder (71) is divided bgsthe first blade (76)

integral with the first piston (75), wherein one space

defined on the left-hand side of the first blade (76)

in Figure 4 and Figure 5 becones a first high-pressure
bush (7¢h8Mitien shéB piced whidheis forgHedpuels that & had sieinside stiffacotiiel is a flat

space defined on the right-hand side of the first
surfacelindd@ duféide surfhcEivdiidieist eifghldri Gelb@fRebenoesylinddri(31, 81), the

| ow pressure chanber (74) on the | ow pressure side.

ir of TRghse M B7h |kt dhsehedas the Dusivihbly 138) saAdOHE blade (76, 86
pait © cyli ndgxrm(g?L) i s divided by tﬁe secgvr?‘(;zl b? ade (86)a ° )

sandwidh¥t aBéRbetWeth) tTHR RSO REfeSIfOMe GBSH (7AV8Y) Slides ABSnst the blade
space defined on the |eft-hand side of the second

(70, 86E!vﬂﬁ}% 686ie bthelhant Gefodtide Rutdeethe RREQTESSH SREONdainst the
i gh-pressure chanber (83) on the high-pressure side
cylindeR [, 1818 OAREIrthé BRAE (TSN adea WhHE thd ﬂi@fonf@ﬂ@%'ig Supfforted on
the second 'blade (86) in Figure 4 and Figure

the cylid8&OMES 88) BRGUAGLE QUSIRE §ST WS, ClTadBRke (86))86)Ns bGWLPW freely
pressure 'side.” [0072] The first and second cylinders

rotate afd % g atBdowRfebative "t@ﬂﬁ%@*lihdbr%’?‘ﬁ%lﬁr ientation that
the position of the buses (77) of the first cylinder

[0071] (71 h& Akt tfhed BRMhBer @M)0kithiRand YR8 Tylifdar (@1) fshivide@®9nHe first
cylinder (81) agree wi'th each other in the

blade () liftepial v@Mtthekird ipis@ (78 wHeteif A€ kpatRdEined bMehe left-hand side
di sposition angle of the second cylinder (81) wth

of the QWAL (76 Pint Figurk 14/ & Ihrk BARKComéd A fikst hibh-prASsuftedaiibeed3) on
above, the first and second greater dianmeter eccentric

the highPpebsurd 4d3 afdthe (i) spdce defihed GEihb @fgﬁahm sideeofREHrst blade (76)
direction relative to the center of axle of the nain

in Figwehpddd Pighfe £ Bbbmes AGRSNvEEMureddhainBer (FAYBn tHeTBwiReésure side.
the first blade (76) reaches its nost withdrawm -

The secBR$ filid¢hanibet @2) wethirdthe Becodl 9 Thde? 18 Dfis HRededWyahe second blade
peri phery of the first cylinder (71), the second bl ade

86) intégt8) with 9R€ BRond biEtoMISE), Witlchsih anb sPRSidefiféd b€ it lefttah® side of
( t%g]) di rection OF t he o)uter peri phgérby of the 26 second

the secotl IHIARAB6Y B igue A0hA|Fidie 5 bdctines ¥ ktdose mi%hzﬂr):ssiuﬁe chamber (83)
provided with an inflow port (34). The inflow port

on the Kighprese@enadabndthei dIRGTspR&S HEMRAaN S i@EDaidkide T tBE second
the first cylinder (71) |ocated sonewhat nearer to

blade (860 én Figlute 4 bAEFRlrd HBedobRb a(sédond 1BwHirgssERSCHAMMBBE(SH) of lige low-
inflow port (34) is allowed to be in fluid
pressurecgigruni cation with the first high-pressure chanber
(73). On the other hand, the second cylinder (81) is

[0072] pr OPhedelt whd Kecand eyliddesv(7ppadd (839 hre dfdrgedtd haty qaiehtation that
(35) opens at an inner peripheral surface portion of

the posiiiﬁ@ of e ugesqTT) ortiBe fifse dyliddet £t19 dnd eHFMiion RE BeuséD(87) of the
second ct:yliider (81) agree with each other in the circumferential direction. In other words,
the disposition angle of the second cylinder (81) with respect to the first cylinder (71) is 0°.
As described above, the first and second greater diameter eccentric parts (41) and (42) are off-
centered in the same direction relative to the center of axle of the main shaft part (44).
Accordingly, at the same time that the first blade (76) reaches its most w.ithdravm position

- relative to the direction of the outer periphery of the first cylinder (71), the second blade (86)

_ reaches its most withdrawn position relative to the direction of the outer periphery of the




right side of the bush (87) in Figures 4 and 5. The
outflow port (35) is allowsd to be in fluid
comuni cation with the second | ow pressure chanber
(84). [0074] The internediate plate (63) is provided
with a communi cati ng passageway (64). The

second ¢PIAAN{8IAt i ng passageway (64) is formed such that it
extends through the internediate plate (63) in the

[00731 t hi TKOEES cindeetA1Pis prbvided &ithhfiatew @brti(34). The inflow port (34)
internedi ate plate (63) on the side of the first

opens a8 Y inh@e periphdlal s@feqiaeti@f oftthe fiesd aplittiet e Netapdssdagehaynearer
(64) opens at a location on the right side of the

to the 1éft &8Ik opkiRdRsh Zﬁ'))-in'Fﬂ%lg)B@4 ahdsr  FuE fERAy Pért (3B is allowed to be in

intermedi ate plate ( on the side of the second

fluid c&MhhRREod 3\%1}1’ th%hﬁrSP%@ii}t)rﬁgk@f@Ehédﬂﬁer C@BURDE kd Beher hand, the

passageway (64) opens a ocation on the left side
second leiﬁdéﬁ (S5G9 PrhvteadRitK 88 butfRFpor8355hOMhe bikflohdptre (35) opens at
the comunicating passageway (64) extends obliquely
an innef SarfhkMe sbrPack PBriddd EHAC SR oAl ERARIGRPB19IockRE somewhat nearer to the
internediate plate (63), thereby allowing the first

ight sid 46hRds. ame bh@ 5) is allowed to be in fluid
right S’h%%?@%étg?)eﬁ?ﬁganﬁgér (83) to fl uiomgn%rﬁni oate with

commugﬁﬁtlibrp%ﬁﬁ fhe £OGMEbwlftedsiR dhafbbr (84)) .. passagewvays

ranched off fromthe oil supply passageway (90) are

[0074] 8 ]p epﬁeg intdrBRRRM pMR! 63) & pobRIe@ Wil a REMRARAAhg ?Hé’sﬁgeﬁﬁy (64).

first greater dianeter eccentric part (41), at

The cothPRnRUESY pRSIJRAS(8Y) 8 YbinReicsueh thl gt SRGRIB B gRIR  intermediate
di aneter eccentric part (42), and at the outer

plate (68Fhi tRO BficlneSidif266n.Of Intdi@ siFrhét $1B¢ Intdtdeliatedihte (63) on the side
efrigeration oil in the oil supply passageway (90)

of the fir§t SHAM (@8, ohb EAY B tHeNRnBH@NENiNR F2SALEONRY (64) bPerish® a location

sliding surfaces of the first greater diamefer

on the 8¢ §1Ak oFf Shedkt blﬁ@?’?ﬁ?n Ointthe oftief Sirfdek SF @12 ihiéhhedikie pldi€(63) on
sliding surfaces o he second greater dianeter

the sidee6CaRdebénd@flinded B1)2Me dtha@ SRICOMGhe Ri'oﬁirﬂﬁli&at%ﬁ%faéia@eﬁr@y (64)

the sliding surfacés of the main shaft par 4) and

opens at #GchiiéNbn BRALT RE) of thS sct8h€ bidde @8@POoYad, 48 hown in Figure 4, the
termnating end of the oil supply passageway (90) is

commuBPRRROpALadchay (BPEExENE dlighaseekfivé Rethe thickhaktdited®n of the

and the term nating end of the oil supply passageway

intermefiQf) plh® (63), thddé 1mﬂ3%mecﬁfs't Wwv-pidsdure bBarsihg (39 the second
lnerme(IQS)I:.) [6096] Thlgr?ear ead (62) |ws prrovi ded V\(/itylzﬁg1

high-prése@d cRathb&qaB®) toidly cdhemingae: @ith el ®her( 101) is, at

its starting end, in fluid comrmunication with the end

[0075] SPadR thdéhaft (A0 phebdwasibighched 8ff Fonk iR dibagpbuipashaplesay (90)
(101) is opened at the outer peripheral surface of the

are opetiedafespeamelybad) the ohtee peAphvrdlatuifag ehtie Firstigheatérediamendt eccentric
hole (101) i1s in fluid communication with an oil

part (415, tHefbuter peripheral surface of the second greater diameter eccentric part (42), and

at the outer peripheral surface of the main shaft part (44). Refrigeration oil in the oil supply

passageway (90) is supplied, through the branch passageways, to the sliding surfaces of the

first greater diameter eccentric part (41) and the first piston (75), to the sliding surfaces of the

second greater diameter eccentric part (42) and the second piston (85), and to the sliding

surfaces of the main shaft part (44) and the front head (61). As described above, the

terminating end of the oil supply passageway (90) is opened at the upper end surface of the




pi pe (102). The oil return pipe (102) extends
downwar dly and passes throzgh the front head (61).
The lower end of the oil return pipe (102) is
posi ti oned bel ow the di scharge pipe (36). The

| ead-out hole (101) of the rear head (62) and the oi

shaft (48, Ui Phe eefdiding @get B the QB tsuppllye padgidy |(9-’(I)U[sn in fluid
passageway (100). Since the | ower end of the oi

commubRbtiiwhh e dniQPhce@F)es as the terninating end of
the oil return passageway (100), the term nating end

[0076] of tTie Rat heRl (62) is BRYRRASWRY a (1d400uti 1fo1P PRULY.! OTRAlead-out hole
bel ow t he di scharge pipe (36). [0077] In the expansion

(101) 1%@1@&@1@ eRd)in Fhid EnRLESARM, vIPALIAB Rbacc QO %E @4minating

in the way as described above, the first cylln er

d Y ydsi
o 6ot 190009 L U o g SRRt )

The teﬂ(rﬂ%h@ Qhd PR {dalioRit ﬁol@'(i@fg 5 3 fuya E'Eﬁﬁﬂlﬁﬁfcét‘i‘&n Rl oil retum

In addition, the second cylinder (81), the buses

pipe u‘g@s) éfr{@?g%)ggrﬂaﬂgé thﬁie?second bl aoélﬁl&l ?%g?%%&ggsé{rﬁ@ugﬁ%@f'}gm nead

(61). F@“ﬁbﬁe} BhE o PhR RFIARAIm % @ﬁm&ﬁ‘b‘éﬂfv& th(eaﬂgcharge pipe (36).

As described a he first lowpressure

The lea&J%ﬁf'HﬂE d0)of e felaﬁhéddr(%ﬁ &l e 3611 r@ﬁﬁh ggﬂe ?i‘ﬁﬁ%éeﬂ(ez Qdnstitute

and the second hi gh-pressure chanb

an oil rétRQPASkaEOLAF M1 00YE AN BETRAT knd %@)he%ﬁre{dni‘%iﬁé (i’OZ) serves as the

conmruni cati'on wth each other via the co I cating

termmaﬁ% ¢Ad %f (thé)oil g Jh&g EW&)S‘(Id(ﬁWtHér ﬁﬁﬁﬂfaﬁ d§ RATRE the 011 return

t he connunlcatlng passagé the second

passageWaQ ht(m) %Mﬁﬁm@ﬂ@@fée&fthé aﬁlhatrékgﬁb@ 6 for m a single

cl osed space. The cl osed space constltutes an

[0077] €XPaAThe BxaRSoR ehechBfim e(k@@? éiﬁ’&eﬂtbaﬂﬁodzﬁeﬁitec%‘ﬁﬂrﬁl@éﬁ in the

with reference to Figur gure 6, the rotation

way as @8@tiBed®bboveh theShat tyliftie) (11, eﬂﬁetﬂﬁﬁesf {779 ndehRden (tﬁ@hrst cylinder
reaches its npst withdrawn position relative to

(71), the?ﬁfs;e istod (78], ahBhOREEHlaBE (16) fﬁ@game@fcoﬁéiﬁut% Iarﬁﬂst &ydry ﬁ%ﬁamsm

is 0. I'n addition, the descri ption be made,

709S S Hadditibhlaihet RR3oAREVIRIY hegs7h i
part ( Gghanber ?72) |es 30rr1 g \(si)ulqlﬁ? ?}fgﬁs gr?g I?%nt%ia%i (r%uemseccmd

cyhnderE/cstl)Jﬁ]]@e Sdcohd istAr @Y, afnldbthéj s&ddadtBeide (86) toksthdOcdstitute a second

Wth reference to Figure 6, at the point of

rotaryn{ebmlgmpmtﬂ‘[? rotation angle of the shaft (40) is O,
t he vol une the first | ow pressure chanber (74)

[0078] assHEEfestériled TEYvEY the/ Frstelod-pssufd AREbENE7THObLER: st rotary
t he second hi gh-pressure chanber (83) assunes its

mechan®inNpAM N(70RI 48 @k Secoid highgreykd! MRamberd (83)f bf $he second rotary
| ow pressure chanber (74), as indicated by the

mechanight AOI8M hrenig fluid communication with each other via the communicating
passage (64). And, the first low-pressure chamber (74), the communicating passage (64),
and the second high-pressure chamber (83) together form a single closed space. The closed
space constitutes an expansion chamber (66).

[0079] The above is described with reference to Figure 6. In Figure 6, the rotation angle of
the shaft (40) when the first blade (76) reaches its most withdrawn position relative to the

direction of the outer periphery of the first cylinder (71) is 0°. In addition, the description

- will be made, assuming that the maximum volume of the first fluid chamber (72) is 3 ml




and short dash line in the figure, gradually
di m ni shes as the shaft (4 rotates and, at the
poi nt of tinme when the rotation angle of the shaft
(4v) reaches 3660, assunes its mninum value of 0O m.
On the ot her hand, the volune of the second
(milliliter) ghd ireematimarcdnme bf (183condSluid clistinstat (82) by 10 g chai n
doubl e-dashed line in the figure, gradually increases
[0080] as With rsfeadnte {oARipurer6) hiothe poian of timk whes tipdiotitiof bindle GEthe shaft
when the rotation angle of the shaft (40) reaches 360,
(40) is Gisthermdurhé of e firstlowpadsere @harhBer(174) ABGned Cmyahivievalfe of 3
t he expansi on chanber (66) at a certain shaft

ml and tet@limdofihg sécohd hidheprestiteddhahiber (83) dssanet itk Renitdunsvalue of 0
| ow pressure chanber (74) and the volunme of the

ml. Tixeoesngheifahe Fi@ 96w ReciadpamMbES M) 2ds fnRbted Byt Bk Rlternate long
shaft rotation angle, when |eaving the volunme of the

and shogiOfaBHNireaini the pAsS AFRIUGRF MiiHisHel af Mthaf! (AOPL&Bles and, at the
words, the volume of the expansion chanber (66), as

point of i GAReROhE Yotatien &RE &F lhdN§halfin(4oh feh@UI R, asBRBYTRS nfinimum
m ni mum val ue of 3 m at the point of tinme when the

value of Ohdl! | O BOBHRr Bind AR whahé of (hMRechil Bghpeshiie cﬁé}ﬁf(uéér 6(§33), as

(40) rotates, the volune of the expansion chanber

indicate@bydbalch¥in do0BkRRSIRY 181R04Nn3RS GEBRE, BradBxlyHetdsdsU8 (RY sHe® (40)
at the point of tinme when the rotati'on angle of

rotates &dg 8 hBE tpo(nt QOF HiR@ GRS B6GotallbhiNMnble SPERAHaEN4DP&thes 3607,
The operation of the foregoing air conditioner (10) is

assumestieS Stk dRAn valeEok Il Nenl OPERA TN eolNR¥of §8 @2 parlsibnt dM8mber (66) at a

cool i ng operating node, the first four way swi tching

- certain shattvietd}idad)angleds tiesuns OF @dvdIOmE ofae Fvdt IGkipiasyre!hember (74)
(22) each change state to the state indicated by the

and the PolRk®of the Becohd h@hh%téﬁuﬂe cHahbeh(83) a6 tat Gertdi Shft rotation angle,
energi zation of the electric notor (45) of the

when le@dnp nies $d10ime &Ff PlaNsdrunititing ffdsage 64y bgeffadtnt. In other words,
circulates in the refrigerant circuit (20) whereby a

the volunapof the rRpasRinOthahttef (G akiiMicae |y tie flidehicesh the figure,
[ 0083] Refrigerant conpressed in the conpression

assumesieMiAnie Va0 of Basb sistht ot OF tinke whén tid SedtidhdRgRi @ethe shaft

. (36) and is then discharged out of the

(40) is omAsehs ishaft € ankan thenvdlurhe OF thd Bxpdnkios chh@be, (66) @radually
refrigerant is at a pressure above its critical

Increasepmed adstiies 4 Miaxirmhivs Gake @EA0 nilek tHegRyiRndf tinge Whéh thbYotdion angle
of the first four way switching valve (21), to the

of the shafit(d®oeadieaBt0’exchanger (23). In the outdoor heat
exchanger (23), the inflow refrigerant dissipates heat

RUNNING OPERATION

[0081] The operation of the foregoing air conditioner (10) is described.

COOLING OPERATING MODE

[0082] In the cooling operating mode, the first four way switching valve (21) and the

second four way switching valve (22) each change state to the state indicated by the broken

line in Figure 1. In this state, upon energization of the electric motor (45) of the
' compression/éxpansion unit (30), refrigerant circulates in the refrigerant circuit (20) whereby

a vapor compression refrigeration cycle is effected.

[0083] Refrigerant compressed in the compression mechanism (50) passes through the




outside air. [0084] Refrigerant after heat dissipation
in the outdoor heat exchanger (23) passes through the
second four way swi tching valve (22) and then through
the inflow port (34) and flows into the expansion
mechani sm (60) of the conpression/expansion unit (30).
discharge pipee(36)e xuph issthem diveldrged sun (6 ,cohipgRsipr/essans@n unit (30). In
refrigerant expands and its internal energy is
this stat@nther tefidgdradt ois pwe rpredsueh absveu fte tLritioalr pieddige.t hThishdifdharged
- (40). Lowpressure refrigerant after expansion flows
refrigerantt isofed} be vegnef tiesfilenfax pamns sefiching tvalvd QR 1), ho aHgbutdasr heat
outflow port (35), passes through the second four way
exchangari (23 g theaduitdoof 218ét,exahtd1§b§ (239 thy HfRRk febrigdintidMdQAtes heat to
heat exchanger (24). [0085] In the indoor heat
outside@kchanger (24), the inflow refrigerant absorbs heat
fromroom air and evaporates and, as a result, the
[0084] r OOMefrigerdn® 4FRPIIRE: dlsOipnidieSsUWhe dfdook Hehl @FRAALer (23) passes
exiting the indoor heat exchanger (24) passes throug
throught e sédond tolOwiy Wadichng Lake S&)Vﬁl{ivlﬁﬁ:l{ #ddughandiditen Eoﬁ {(34) and
through the suction port (32) and is drawn into the
flows i€/ONRE @EPARIdNBEARIsEMA0) Df RE cobdpfession/expansion unit (30). In the
conpr essi on/ expansi on unit (30). The conpression ‘
expansioR ahédhasidin( f6), GRMDIESERS réMideraf SEHRHYARdL Ie iStERMDN energy is
refrigerant. HEATI OPERATI N [0086] In the
convertf #td PIwePehithi if AsdDCrotdtd thef skt (40P UL oMRYreSMrd edTtiB&rant after
valve (21) and the second four way sw tching valve
expansi¢ Zoweash of i) g6mpriesdli Gn/Ex6pahien Sindt B0) NElbnpat BE dvfldvaPort (35),
solid line in Figure 1. In this state, upon
passes tArRpl ithaddcond efur g solieBing walve), £1493 délfvetd¥eto the indoor heat
conpressi on/ expansion unit (30), refrigerant
exchanger () ates in the refrigerant circuit (20) whereby a
vapor conpression refrigeration cycle is effected.
[0085] [ 008 the Relobi bedt @REhadSeRa); IR idflow RerifRAM BSS b9 Reat from room
mechani sm (50) passes through the discharge pipe (36)
air and @naborates bad) i §ehaltgaR din afr khBoled. Low-pressure gas refrigerant
conpr essi on/ expansion unit (30). In this state, the
- exiting thefiridae hasttexchangtr @4Ppaseditheodhone firdt Tl Wiy Sattching valve (21)
pressure. This discharged 30 refrigerant passes
and thert Hireughhthe Bactionrit (Y andViRydrawh tieldi the coraprégsidrikclamen §0) of
" then delivered to the indoor heat exchanger (24). In
the coniphasion@apansh@atmiexdt)angbe dodfbressiohemectHahdind (S0)r t@SFragks and
di ssipates heat to roomair and, as a result, the room
discharges thei gatae adfegerant. '

HEATING OPERATING MODE

[0086] In the heating operating mode, the first four way switching valve (21) and the
second four way switching valve (22) each change state to the state indicated by the solid line
in Figure 1. In this state, upon energization of the electric motor (45) of the
coinpression/expansion unit (30), refrigerant circulates in the reﬁ'igerant circuit (20) whereby
a vapor compressibn refrigeration cycle is effected.

[0087] Refrigerant compressed in the compression mechanism (50) passes through the
discharge pipe (36) and is then discharged out of the compression/expansion unit (30). In

this state, the refrigerant is at a pressure above its critical pressure. This discharged -




[0088] Refrigerant after heat dissipation in the
i ndoor heat exchanger (24)g3passes through the second
four way switching valve (22) and then through the
inflow port (34) and flows into the expansion
~nmechani sm (60) of the conpression/expansion unit (30).
refrigedant pessesabuypagls thenfirstruein avaly SWitcBOY valvie (D1 )0ArRISS tie@ delivered to the
refrigerant expands and its internal energy is
indoor denv exdiatgdrn@d). phweiie Wiloeh hest eischende® @29),28he infew refrigerant
shaft (40). Low pressure refrigerant after expansion
dissipafel bew to fdin 4if afid) @s @ @ERANEHS ke eXRaRGtedn unit (30) by
way of the outflow port (35), passes through the
[0088] s ecRafligbauf afi@hestdibipitidvg iy eHeMifddot Zbat XeBarger Lzasi pAsges through
the outdoor heat exchanger (23). [0089] In the
the secétdl fJdOWan SRfcHEXE PANE €12) GBPihen G usHHhE ‘?ﬂﬂéﬁ?&‘t @54)ahd flows into
es -

absorbs heat from outside air and evapora .
the expaBybR MRLEAiSn J86) bEkKd Sﬁﬁﬂ@ﬁsi&%éx?hﬁﬁioﬁ heitqubHoes theakpansion
exchanger (23) passes through the first four way
mechan$dh (80)] Bigh\tabstre( il geddil ckpBils lhE QIBtehE abEY 10 BoREiEd into
(32) and is drawn into the conpression mechani sm (50)

power Which feuse@ MPFRHE iﬂWélﬁWgﬁi QRdwkPrebsurd Aigerdifter expansion flows
conpr essi on nechani sm (50) conpresses and di scharges

out of thb@oiprwslon/etdanSidn it gﬂfgﬁ% | B Obuthio €355 fdses through
MECHANI SM [ 0090] By meking reference to Figure'5, the

the secdhﬂ%@_twa%l’bvﬂfchl@a@wgﬂf,@ﬁﬂ' idreg haihe M doBPheat eRchanger (23).
descri bed below. [0091] In the first place, the

[0089] pr dgege, outdootheah drbhiipBr eBJUNR 8oty SaFiattani BbbhR heat from
supercritical state flows into the first high-pressure

outside atantl @vagordgs. OfLdvi@rdsiirs load RE@se¥ant BRARB LS BUiaBS L heat’ Rchanger
i s described. Wien the shaft (40) makes a slight

(23) pagsed ukouph the Gt fo@ whp§widhny e fﬂl@ afid @@ thidBh the suction port
position of contact between the first piston (75) and

(32) and kedfawhsitito m_}ﬂdoﬂifﬁéss{o?llﬁw@ﬂﬁi%ﬁsﬁm‘ 0P U cdrifre SRR Pansion unit
part of the inflow port (34), thereby allow ng high-

(30). Theesipréssionfnidohienismt (S0 coripRbdsed érﬂ\/ﬂi%afﬁéﬁ thel @i tdfiferant.
hi gh- pressure chanber (73) fromthe inflow port (34).

OPERATN®N &R EHE BEXPANSION MECHANISME of the shaft (40)
gradual ly increases to 90, then to 180, and then to

[0090] 27By hiakiing Pefefehide €0 Fifuid §othaBberkBSPST fﬂe%ﬁ%iérﬂﬁl@cﬂaﬁﬁm (60)
first high-pressure chanber (73). The inflow ng of

is describe@ybelpwessure refrigerant into the first high-pressure
chanber (73) continues until the rotation angle of the

[0091] shaflh 1héOfirst gfladegsthd6Procest, ih OWRRh MNekipredshR BHHEQES: in the
in which refrigerant expands in the expansion

supercritieat hgtates fio4B Ontd She dRSE tifepresdhe thh®es NARY of 4% first rotary

makes a slight rotation fromthe rotation angle 0O
mechanistapart (TMeis described. When the shaft (40) makes a slight rotation from the
rotation angle 0° state, the position of contact between the first piston (75) and the first
cylinder (71) passes through the opening part of the inflow port (34), thereby allowing high-
pressure refrigerant to start flowing into the first high-pressure chamber (73) from the inflow
port (34). Thereafter, as the rotation angle of the shaft (40) gradually increases to 90°, then

“to 180°, and then to 270", high-pressure refrigerant keeps flowing into the first high-pressure

- chamber (73). The inflowing of high-pressure refrigerant into the first high-pressure

chamber (73) continues until the rotation angle of the shaft (40) reaches 360°.




first | ow pressure chanber (74) and the second
hi gh- pressure chanber (83)3becone fluidly
comuni cative with each other via the conmunicati ng
passageway (64) and, as a result, refrigerant starts
flowi ng into the second high-pressure chanmber (83) ]
[0092] f r olNexththefrreasss inovhiclyrefidgarans exhandsdn thezapansitmanechpmiam (60) is
.as the rotation angle of the shaft (40 gradualli/
describgdacriWher the sheftdd() makas a dighBmtationdfremehe rafatimomgle Hestate, the
volume of the first | ow pressure chanber (74)
first loyjpacsaere] chander 6743 end whd besord Might prassursthanbee (83)| heneme fluidly
t he second hi gh-pressure chanber (83) gradually
commuhiseiiesayeth. caCbrabeudatthy comhematingrpashgtway 6d)and ena result,
chanber (66) gradually increases. The volune of the
refrigerantpsiarty Glowingmbe rth¢ 663ond drigh-pressure chambere83¢ frams tthe first low-
before the rotation angle of the shaft (40) reaches
pressur@étamban @74)i n Théreaferossahs ratatiomangldhofithe thredt (40) praduallyfincreases
t he expansi on chanber (66) increases, the refrigerant
-to §0°, ithrent foel X pamd iten oH2iAdheihe (VWb)me of planfist 1By-présstraachafiber (74)
such refrigerant expansion, the shaft (40) is
graduallyodeat¢asemivhile dimulemeodsty thiehvalumeof thdreecoad higheprassure chamber
within the first | ow pressure chanber (74) flows by
(83) gradpallyoinctehges. c Comequenlyi the vohmsagfah¢ 8xpansioh oharhiser §60) @nallually
hi gh- pressure chanber (83) while expanding. [0093] In
increasashe The fvoluger afithe expanbnakambec @63 comtinmes &f iricopasajust before the
pressure within the expansion chanber (66) gradually
rotationfaaplesofabe tshaft (49) atdches 360j| e Aafl, inhthe phmbts quilig valgiclo tesvolume
increased, as indicated by the broken line in Figure
of the &pampe chpmbef (@9l ingreasesf thegeafiagdrantnint the epaesicn ichambdr (66)
state with which the first | ow pressure chanber (74)
expands. s Byi Virted ofipuchttfrigroes expamsitonyple grafis@) & rothtiopally dtiven. In
tinme the rotation angle of the shaft (40) reaches
this wapbbetreftgeram dvighnt ¢hs firftelowapressatee dharhbeg 7d) fowsdhy way of the
Thereafter, the refrigerant within the expansion
commuy ¢riivinaras{age \64)rintd ubd segondieigheassesreichambeay83)rwhikhéxpending.
partially evaporating. [0094] Subsequently, the
[0093] pr du dlsrefiigeroti exhansishy prgessarthe fdfigerantpresshiret Wishig dlsoenpansion
| ow- pressure chanber (84) of the second rotary
chambernrtff egradunlly afiatls @8Mhe rdtaticdesglé b€ dhe Thaft G dredorhesnincreased, as
__ pressure chanber (84) starts fluidly conmunicating
indicatedyiby Hhe freoksnt lirieow Igure & 39V orfer spaeifinalyp oéfivigeraot int thesupercritical
when the rotation angle of the shaft (40) is 0. Stated
state withryhiple thefirpgt lovepressypes ehrmmber £74)ds fifledwp ngdasgaestap abhwpt pressure
. outflow port (35) fromthe second | ow pressure chanber
drop by tig4yme thegptasipn engle of the shaft (0)senchespboub$S s mad ertters the saturated
.. (40) gradually increases to 90, then to 180, and then
liquid St&ﬁﬁZ?%hezsaﬁembﬁr rafrigerand dwighint theeexpansipn t ¢hanthst £66)ogradually
angl e of the shaft (40) reaches 360, |ow pressure
decreases in pressure while partially evaporating.

[0094] Subsequently, the process, in which refrigerant flows out of the second low-pressure
chamber (84) of the second rotary mechanism part (80), is described. The second low-
pressure chamber (84) starts fluidly communicating with the outflow port (35) from the point
of time when the rotation angle of the shaft (40) is 0°. Stated another way, refrigerant starts
flowing out to the outflow port (35) from the second low-pressure chamber (84). Thereafter,

the rotation angle of the shaft (40) gradually increases to 90°, then to 180°, and then to 270°.




refrigerant after expansion flows out of the second
| ow pressure chanber (84).3%8 L SUPPLY OPERATI ON I N THE
COVPRESSI ON EXPANSI ON UNI T [ 0095] The operation of
supplying refrigeration oil to the conpression
mechani sm (50) and to the expansi on nmechanism (60) in

Over atgesiod wfpims shinthe xparsh @Rglenft the 3Aaft i($0)destes BEA', low-pressure
[0096] Refrigeration oil 1s accurmulated in the bottom

refrigeraiit dftee egR®ibiog floddout of the sedofid 1de-prdaoirt ehanas (84f t he
second space (39). The tenperature of the accumul ated

OIL SURFLY GFERATION IN THE @OMPRESSION/EXBANSIONTENIT
tenperature of refrigerant discharged to the second

[0095] S pacEhd §RrationQdh subpleingAeRIREARIN JTERNAL c8Mbedidn neckanism (50)
about 90 degrees ntigrade. [0097] As the shaft (40)

and to th@b:di=@Sion hedchifigh gﬁﬂ)_‘i&ﬁ‘tﬂé’ don@fr6dd oAl atidnninitB0 PRI Mbed.
of the casing (31) is drawn into the oil supply

[0096] Pas SReraYti6P Bl isAcBdhblafll fh@eRohO8T alel &@ingl gﬂ),_ ie., in the
flow ng upwards in the oil supply passageway (90) is

bottom Phie BY tiRGeddhdlsBEceqITPr %'t&ﬂ{)&%ﬁﬁ‘@@f B8 hcdurRlaied Rerigeration oil is
refrigeration oil supplied to the conpression

at the sAE Naval %ﬁﬂ{eﬁ@ﬁxpéﬁnﬂé 8l rdfBg ARV Hidhargeli 1§ iROscbid §5Re $9 from
lubrication between the | ower eccentric part (58, 59)

the 'corr%%sérr}ﬁedhbﬁibﬂr[ﬁ}? {e., Bout 90 ?Eéﬁb@eﬁiﬁ?ﬁcﬁ?e | ubrication

etween the front head (54) and the main shaft part

[0097] (44)As @i Shdrd (zﬂg rofatts! 36@ighialibh CAL LQANREHNE ] R 8ot GBI of the

_ head (55) and the nain shaft part (44). [0098] The

casing (32V&¢ Aideh (RS HhO6I AupPIY ﬂsﬁagﬁﬁﬁ% 59@5 AOharP 8 MheS HIRb G0N oil
to the conpression mechanism(50) flows upwardly T'n

flowingtup@va@dd in SHPSH YupBs RSNy (96)is shprRl o 9k cbﬂx?ression mechanism
remaining refrigeration oil is supplied to the

(50). EnPRMSERRNiTESN Sl (6 We coifreERbd h3ehaldnP5WIib used to provide
supplied to the expansion nechanism (60) is used to

sliding §UrRi¢e Bebrivhiich Bewekd HRCIBwek BEdcaRid Rt BB $®emdt i piston (57, 57),
greater. diameter eccentric part (41, 42) "and theé

sliding uirfat® MubkiéBtiorBEerwadtkhs ot H&dscsag AsPthl Wi SR St ﬁ44?1’ or sliding
bet ween the main shaft part (44) and of the fron ead

surface [ubtitatidr0s¥d9¢tenIté RlabBedda(55) ST @b iR SHalit parqR4).ed to
nei ther of the conpression and expansi on nechani snms

[0098] (S0 Then@mbhiig refrigetiedd ofl thet hdiendtides Rasicd 98)thé cBMpression

the termnating end of the oil supply passageway

mechanisB0)50) Abwe spwatdly &f tht g Siliéf)?*g}isb)%sd &Y ().t AQartiflthe remaining

expell ed to the end space lows into the

refrigerdtioadibigtsupysiicd t6 Hklgxpardién siecRdrign (&) | UBE ?dﬂi%éta@dad oil supplied
whi ch has flowed into the |ead-out hole (101) is

to the exginsionatedhasismt @ORisdssetiie fredds dli@iﬁ@%arfﬁc%%bﬁaatmybe%een the
the oil return pipe (102). The surplus refrigeration

greater d;?lhggn‘eg gWeﬁ’gicqjakt @i, 4ahendonepisend 78S 83 Aad eliding Stutfide Iubrication
between the main shaft part (44) and of the front head (61).

[0099] Surplus refrigeration oil supplied to neither of the compression and expansion
mechanisms (50) and (60) is expelled to the end space (95) from the terminating end of the oil
supply passageway (90). Almost all of the surplus refrigeration oil expelled to the end space
.(95) flows into the lead-out hole (101). The surplus refrigeration oil which has flowed into
the lead-out hole (101) is returned back towards the second space (39) by way of the oil return

pipe (102). The surplus refrigeration oil flowing out of the lower end of the oil return pipe




(102) falls down by gravity and is brought back to the
bottom part of the second 3pace (39). In this way,
the surplus refrigeration oil flowi ng out of the
term nating end of the oil supply passageway (90) is
passed through the oil return pipe (102) and is sent
(102) faébcdowmbaagmny bed ickmpglideiibto thedivttninspar( &Dthe fseamd tshace (39).
side of the expansion mechani sm (60). [0100] In the
In this way the sepbesrefbgdrativnwd, flavieg sut pf the terefinitiperandi afrthobil supply
expell ed out of the termnating end of the oil supply
passagepay S0k vapasé@DIhrowghc thel @t terokni pipt R0 rmhdsipasent b&k) tosvartls the
is sent back to the second space's (39) side by the
compressidn me¢hanisnp@os gemtby sild 00)hefeapamsibnhyechhsising@0ly. out
hole (101) and the oil return pipe (102). Stated
{0100} anotlhehe way ,astdescrihed plbuse, the burphsrrafricemtion loili &pelled out of the
i ntroduced directly into the oil return passageway
termina(iig 6xd of dra ¢iheupple passagdviayo(9Ons edlletlod inithe sntbilage (95) and is
passageway (90) and is delivered towards the second
sent backp@ciae s¢@BY. sphEEIOEP) bidedgdiht idfinetias paaagsidyed 08p Wrmed by the
the lower end of the oil return pipe (102) is
lead-outpdislet i(1019dariae Ithev dih ectdins @iyer qB02)) PESt{t&H)anoer awidiye Sthk t surplus
of such arrangenent, very little refrigeration oi
refrigeratione sil uppwintaduemdd dirkalys titot thet bié @hsa hRisgepap (1066 from the
after leaving the oil return pipe (102) and, even if
terminatifigeers] efths ofl sspply paefapewsy @10) and @5 delivefed tewmrdsithe second space
thereof is negligible. Accordingly, surplus
(39). refrigeration oil flowi ng out of the |lower end of the
oil return pipe (102) does not enter the discharge
{0101] pi pén @88itiohpgretitreribvd hbowd slehhvge ehefofi heranteturnapipge (102) is
alnost all of the surplus refrigeration oil is
positioned thetave dhd discharge tifige @)t omisparresuix of bects agangtmennaeey little
(39). EFFECTS OF THE FI RST EMBODI MENT [ 0102] Here,
refrigeratiogpibmessummpvards and)@oastintoate dischdrge payeaBp) afterdleaving the oil
tenperature of about 30 degrees Centigrade flows into
return pijfee (HZp oand| emenril theené eris(s6O)ch Fifidgdratign pil e dsuamount thereof is
refrigerant expands and becones a | ow pressure
negligibleef Acgerdingly, hawplng reffigeratoramdl fowiapaut off tHe dowasend of the oil
Centi grade. Then, the | ow pressure refrigerant |eaves
return plph d(18Xpdovs inoh entec Heendistha(geOpipe (36) tbfrthertwith disalwdge téfegerant,
erature of surplus refrigeration oil discharged
and alm@at gﬁwtf the sueplng reditigevgtionemitlisobtutried back tosthp bbitomamstafehasccond
(90) is higher than the tenperature of refrigerant
space 3¥assi ng through the expansi on mechani sm (60).
Consequent |y, when enploying a structure in which
EFFECES(F (HE ETRS T EMBOIHMENTover f | owi ng from the

termnating end of the oil supply passageway
[0102] Here, high-pressure refrigerant having, for example, a temperature of about 30

degrees Centigrade flows into the expansion mechanism (60). The high-pressure refrigerant
expands and becomes a low-pressure refrigerant having, for example, about 0 degrees
Centigrade. Then, the low-pressure refrigerant leaves the expansion mechanism (60). On
the other hand, the temperature of surplus refrigeration oil discharged from the terminating
end of thé oil supply passageway (90} is higher than the temperature of refrigerant passing
through the expansion mechanism (60). Consequently, when employing a structure in which

surplus refrigeration oil overflowing from the terminating end of the oil supply passageway




34 (90) runs down along the surface of the expansion
mechani sm (60), the length4f tinme for which the
surplus refrigeration oil is in contact with the
expansi on nmechani sm (60) the tenperature of which is
_ rel atively | ow beconmes | onger, thereby increasing the
(90) rugmdowm abhghbatsurfacepof the exphmionemedtgeisan{6Opathsilagth of time for
~through the expansi on nechani sm (60) fromthe surplus
which thefsurpjes aefirigaration . oilT iseine ndrttadt pyitiofthe ekpang@uamechanism (60) the
delivered to the indoor heat exchanger (24) which
temperatge ofimdruenisevlaposipior beconids dompen|thargbyoinereasing thenamtint of heat
fromthe expansi on nechanism 0o increases, thereby
input to dsutdfripgrantnpasaingi thgoughdthe pexpinso hicoBardapa60) fom the surplus
[0103] On the other hand, in the conpression/expansion
refrigeratiuint oi{.30Theoénthhigy wf asRigerant rdelidéo@ b thd tndosr Bédt aRgemger (24)
such that surplus refrigeration oil which has not been
which hesemed ar evdpoiatérciatthe boddingtdperatiagpicizShah tiaekpansiem sieGlhnism
mechani snms (50) and (60) is introduced into the oil
(60), ineredses, nhepelssagaviay in &A6hg kidesp eoligs sapasity.ng end of
the oil supply passageway (90) and 1s imediately
[0103] r et uDnetiic bathér hawdyr idstheheommeaigy f 39it- (30) of the present
Accordingly, in conparison with the above-described
embodimenty it is ragranpedviiictnthaisupblus réfuilpeiatiah ioflgwhich Hak @06 badnoi@d for
the surface of the expansion nechanism (60), the
lubricatioa o the wingréssionfd enparsionsbiédhhbismk (450)iaga{(60)ds Bitdodidediifko the
contact wth the expansi on nmechani sm (60) can be
oil return @dsegelyayt (100 ehymtakienginatingpasbofthe ofl euily pakeidewaly120) and is
anmount of heat transfer to the refrigerant in the
immedigsipaetsined buek hamirdnthe 68Jontirspaoct(89). SAkcptdisgly Ul coaphlifg with
oil. The enthal py of refrigerant, delivered to the
the abovendtscnibddestucarre ranih sufAdy lubhicatingb@t Aows afomg the surface of the
evaporator in the cooling operating node fromthe
expansi@xmactwnem (6Mcthariesyth 06@ne fos whithi dvirples hitredling oil is in contact
i ncreasing, thereby nmaking it possible to provide
with thesexphnsiorentechandah i(6) @apaatdyced, 108R@8Y mdkigdidipossdble tb But down
t he conpressi on/ expansion unit (30) of the present
the amoentofl heaniransfdrntoothel eefrigerapt & et expeikiog anedhiani®mo(d0) from the
| eaving the oil return pipe (102) fromflow ng into
surplus lhgcatigsmharfie @ithapy 86)efrigdrants daivepsig@dhs uedvok hait dxbanger
| oner end of the oil return pipe (102) is positioned
(24) whipdhl becontes an avhporgtoenid the ddokingli speraingempipefrq@Ghe odpansion
a result of such arrangenent, it becones possible to
mechanigrg d6@)e ist inbibated divin Diransihy i thathy inakingiit pédsiié wgprovite edfficient
~ the discharge pipe (36) along with the refrigerant
cooling efipgeityar ged from t he conpressi on mechani sm (50),
whereby the storage anount of refrigeration oil in
[0104] t helrcadsdithon, (8 1he compressivréekpakson unit §30)t of thh @rasemtuszhbodiment,

in order to prevent refrigeration oil leaving the oil return pipe (102) from flowing into the
discharge pipe (36), it is arranged such that the lower end of the oil return pipe (102) is
positioned below the starting end of the discharge pipe (36). As a result of such aﬁangement,
it becomes possible to reduce the amount of refrigeration oil flowing out of the discharge pipe
(36) along with the refrigerant discharged from the compression mechanism (50), whereby the-
storage amount of refrigeration oil in the casing (31) is secured. As a result, the amount of

refrigeration oil supply to the compression mechanism (50) and the amount of refrigeration




refrigeration oil supply to the conpressi on nmechani sm
(50) and the anount of ref3igeration 35 oil supply to
t he expansi on nmechani sm (60) can be secured, thereby
forestalling the occurrence of troubles such as
. seizing et cetera. [0105] In addition, if
oil supplbf 1td gtbe atpensioi Imddbanismg (@)t canf be heecured, thereby forestalling the
conpr essi on/'expansion unit (30) is trapped in the
occurrenert ofdorublsaticleascieanpest cf@®). and in the i ndoor heat
exchanger (24), refrigerant-air heat exchange in the
[0105] heatIneadclitaong éf sef(igatid®d pili fowving \vanbé thdyorhhesdise@patsion unit
refrigeration oil. Therefore, if the anount of
(30) is trappedgir fiei @ndwir |hebd exshagizep (23)find fiethe indoor heat exchanger (24),
conpressi on/ expansion unit (30) along with refrigerant
refrigerard-aie Heat exctchamge rintihe heatsehbnge2epZ8]i 2w it prévRhfed Mk @f trapped
it possible to avoid perfornmance deterioration of the
refrigeritiat  célxch@hgefose, (2%he 2ovdlticott @eftiReratib@pgll Movdhg out of the
refrigeration oil. SECOND EMBCDI MENT OF THE | NVENTI ON
compressiidépadsisie cand (80I0 atbinge RlithokeftiBeralr €5 6BludeBVaNtH Ofhel Hresent
_ descri bed. The present enbodinment results from
embodiment, fliic alakexit pbssitietosdviolld pétf@mahcd derioration of the heat exchangers
- conpr essi on/ expansion unit (30) of the first
(23, 24)alub ool teerippinder esfrigaratiegaild to the.
conpr essi on/ expansion unit (30) of the present
SECONDEMBODIMENTOH THEIRVENTION t he
conpr essi on/ expansion unit (30) of the first
[0106] enmbodi seeohd iembddiednit hfdthe| Prblotl iASerBidAWI dd3citba@ur €Thé, present
in the expansi on nmechani sm (60) of the present
embodirmediodiuie ftom modifithtial ofhibk etriGueaTiiaddipre@idiBspaisibdignit (30)
rear head (62) such that it extends through the rear
of the frsndmb6dmenn tHeef hi edgansso dhd eﬁlhbﬁﬁsioﬁbﬁ)aﬁﬁaﬁtunﬁﬂ@(? of the
is, at its upper end part, inserted into the centra
present koibedinient, hthe rdiffereheattoimbite. cddgO8jonfh@assipangitqB0) of the first
mechani sm (60) is provided with an upper plate (110).
embodinhtrg is dgpodbedpl at e (110) is placed on the rear head (62)
and forns, together with the central hole of the rear
[0107] headAg6shovandh tHiguraphein el expardsine nizthardien S(e8]) tof (¥48) present
an end space (95). A lead-out groove (111) is forned
embodirhentf hecenpgeholplimtent(alliOformdd én |tka dead tead (62 Qich 1thal) iti ektends
formed by drilling down a | ower surface portion of
through theereapipex (2)einehd thidknessl direatich.t | e, shaftq40)eiadatdtstupper end part,
groove (111) overlaps, at its starting end, the end
inserted srgadiee ¢eabpl lmdelofihe esatl hedddf6).ds t he out €r peri phery of
t he upper plate (110).
[0108] The expansion mechanism (60) is provided with an upper plate (110). The

upper plate (110) is placed on the rear head (62) and forms, together with the central hole of
the rear head (62) and the upper end surface of the shaft (40), an end space (95). A lead-out
~groove (111) is formed in the upper plate (110). The lead-out groove (111) is formed by
drilling down a lower surface portion of the upper plate (110). In addition, the lead-out
groove (111} overlaps, at its starting end, the end space (95) and extends towards the outer
periphery of the upper plate (110).

[0109] In the expansion mechanism (60), a first communicating hole (112) is formed in

the rear head (62) and a second communicating hole (113) is formed in the intermediate plate




[0109] In the expansion nechanlsn1(60) a first
comuni cating hole (112) i%formed in the rear head
(62) and a second contmuni cating hole (113) is-forned
in the internediate plate 36 (63). The first

(@) ﬁE%?Jﬁ' S8R holty b2 PR AL SR th?%éhtt?légé‘%ﬂyﬁ%m in

nating end,of the_ | ead-out groov
the thicknasy flreRy ﬁfer%‘iaygg Péf‘awwnwe% of the lﬁﬁﬁs‘ﬁl regpcve (111) into
88) of the econd nder The sec
fluid ¢ %ﬁ Wﬁél Hsi Eu%%lli@)? @ﬁls@éé ¢ Segomdt @lllyd@m(mghTh%éecond
nter ate late (63) in the thickness direction
commupfgiaols; (13) mgssen saplneoegasheonamedstcs (69 in
cyl.i nder ﬁ % intog fluid conpmunication with the bus
th1cknep§oqh§ec(19g)t £by hangipg the l@.y;hmq&e@& gfithe spepndapylingder (81) 1nto fluid
dition, in the expansion mechanism (60), a |ean-out
commumﬁféowmh}hq ish apm,(ﬁa ¢f the firgecylindex (781 i nder (71).
rm”“I\/bre specifically, the |ead-out hole (114) is forned
[0110] | n auwéfilgwsv\ahstec CERAISIOR MesSrmiFBr(6Qk ati¢ns-dut hele @§4) indenmed in
and the startjng end of the |ead-out groove
- the flrst( %dm}ier GlenMets ineeifisalln thelead-oushole ARL4iis foraredrin apheightwise
(102) is fluidly connected to the termnating end of
central Pﬂ'élolﬂﬁdh% girstreiliader1 (74, andi b stséng erd of ke lsad-ent groove (114)
i pheral surface of the first cylinder (71). This
opens t‘bthe tush diple (BB}ae f’(qel;}fefum nipe (M02) isollwidlyrqeanectechtot the terminating
i rst embod passes conpletely thro%gh the front
end of th% &‘@d(%lﬂwlar(ljl"éx?fléﬁugpﬁtné at the oyites patiphsal cerfagoyf the figst cylinder
termnating end s positioned bel ow the di scharge
(71). Ehﬁﬁemé BVGSUI’H [H&H@L%}M)n ligeltt saptewsrtony &epdingi enbediment, passes
of the present enbodi ment, the | ead-out groove
Complefem ﬂ}m%gh thee Tigpp deadh (@) al(ldl Eojends He the rsegond space (39), and its
omrunj cat.ing hole (112) of the rear head (62), the
’feﬂmnaﬁ%w%lélpeﬂtle%d ksdow fhe ditchargg pina BBber (81), the second
_ comuni cating hole (113) of the internediate plate
[0111] (g3)n ﬂ%%fé)ﬂﬂﬂ!@ﬁl%ﬂa@%@p et (3)1afghg present PlnbOéﬂnQHﬁ:ethe lead-out
{lrst cyl i nde (716 and the oil return ? g
groove 169&%? usz?F )> theefitst oprpnurieaine hoofl12) of ¢ @fﬁ@r ‘head (62),
conpressi on/ expansi on uni t
the b“S%ﬁ%lﬁ (H%] %f 'ﬁ*?geccg@)nf%ém der81 byhclro prsepd eqmmtw;tm% hole 1 (113) of the
. .onstit s a art._of the oil return_ passag
intermeg la@oﬁate (i bp% Lol O A b DF et gliede §08) and the
sur e éﬁ efri t|on oi| discharged to the end space
f

~oil retugp fagsther Ao i o3l T Bassife (110). stippibgr words, in the
9 t hrough the | ead-out groove
compresglf)f%xgéqﬁyq 'ig‘FE 3103? tgngSb( bple \(‘?80 $8) ebihgenlndari(Rly §R) censtitutes a
iﬁé &} into the ba hol e (88) of the second cylinder
part ol theyqy retyin passaer VRt l).on 0i | which has flowed into the
bus? . . . \ . o1
[0112] n the compression/expansion unit (30), surplus refrigeration oil discharged to
the end space (95) from the terminating end of the oil supply passageway (90) flows, through
the lead-out groove {111) and then through the first communicating hole (112), into the bush
hole (88) of the second cylinder (81). The refrigeration 0il which has flowed into the bush
hole (88) is used to provide sliding surface lubrication between the second cylinder (81) and
the bush (87) and sliding surface lubrication between the bush (87) and the second blade (86).

Subsequently, the refrigeration oil flows, through the bush hole (88) of the second cylinder




hole (88) is used to provide sliding surface
| ubrication between the seé&®dnd cylinder (81) and the
bush (87) and sliding surface lubrication between the
bush (87) and the second bl ade (86). Subsequently,
the refrigeration oil flows, through the bush hole
((81) andgigen élﬂou%eﬂye@éw egthinkdieatirg7hol¢ $%3)aimb theehush holsu@R) of the
t.he second comuni cating hole (113), into the bush
first cyfipge ((¥B) To refrigeration 9il whith hateflowalinto Tedush hole (78) is used to
..refrigeration oil which has flowed into the bush hole
providg sigling suifacsdlubricatipnobeteeensibie dimstgcdimdtn () lanb rthe atihen (77) and
.. between the first cylinder (71) and the bushes (77)
sliding giefaceslupritatipnshetweenethe bbsties §17)amdbibe fiest bladeq76)s Hbsreafter, the
. (77) and the first blade (76). Thereafter, the
refrigeretien g dtcans, dhrough thel leadsoutt e () tint thead! rtirn pdpee(102) and is
é114), into the oil return pipe (102) and is returned
returned dowk tooveadgithetseeorslespand (39packn thBOyay, Isarplin ®fig@yation oil flowing
surplus refrigeration oil flowing out of the
out of tthe ¢mmundting ewd offthe he! eipply pampaycpas (eWelvad( BRX fosvards the
fed back towards the conpression nmechanism (50) from
compressien gycphanim (SHeirdrarthes axmngi6n meshatdsth'y (G@)ysidd bt hay ol sie bush
hole (88), the oil return pipe (102) et cetera.
hole (8B)-hE©TIScDm Fige (BEJENEt&WBODI MENT [0113] | n accordance
with the present enbodi nent, the follow ng
EFFEGEHy & BEJERECONDEMBORIMENT ai ned in addition to the
advant ageous effects provided in the first
[0113] enbddiaseerdencel with tichpresent eibodimeng oo fuliandsy wdvahtapées effects
present enbodi ment, it becomes possible to make
are obtajned inzadditdon tsf theadybniagaves effgms atdvidedainl thelifssthartgdiments. In
out of the oil supply passageway (90) to thereby
other Wowdsy i ideadcatstanesatwithn titeo prebent banstivelimént/ it ®Jonmasdpdskidle to make
... blades (76, 86). Accordingly, it is possible to
utilizatigny 9 | syrpdusf feifid geratiorn nid ulischarged oef of ger ol isopplyigasdagewdhe (90) to
bushes (77, 87) and the blades (76, 86) which
thereby pspwidmiubinatianytotthebushes B4, 8Toantl thé bladés (7§eB6) i drecaidingly, it is
. supply in a comonly-used sw nging piston type rotary
possiblestorsanply suffidient empuntsiof nefrig¢ratiossil bl thetbmshasy(75)85) thd the blades
reliability of the expansion nechanism (60). [0114]
(76, 86) wihigk) gpnvestionslly tetrbtogrestheritof esfligetatiembil supply én acommgely-used
. .such that the |ead-out hole (114) is formed in the
SWINgIg pisien Wips doteshespandgsoibeicby mokinghie pbisitde tcimpravethe dligbility of
This therefore causes refrigeration oil to be
the expangsion machamiami(60)a portion of the bush hole (78)
positioned below the |ead-out hole (114).
[0114) Cons Eyudditiony in theamesent emlodbpentait inwrasigad sudhrthettthe lead-ost hole

.amount of oil supply tends to beconme short (for
(114) iscornest i therhrightwisel apniadlt portierc of thet fish pylinder i(81)endhisetlerefore
that the

causes refrigeration oil to be accumulated in a portion of the bush hole (78) positioned below
the lead-out hole (114). Consequently, even in the operating state in which the amount of oil
supply tends to become short (for example, immediately after activation), it is ensured that the
bushes (77) and the first blade (76) are surely lubricated with refrigeration oil trapped in the
bush hole (78) of the first cylinder (71).

THIRD EMBODIMENT OF THE INVENTION

[0115] A third embodiment of the present invention is described. The present




bushes (77) and the first blade (76) are surely
lubricated with refrigeratB®n oil trapped in the bush
hole (78) of the first cylinder (71). TH RD EMBODI MENT
OF THE I NVENTI ON [0115] A third enbodi nent of the
present _invention is described. The present 38
embodigenb grstinfromanedifieation oftheostiuctura of te comprdssios/expensionamit (30)
of the conpression/expansion unit (30) of the first
of the & rmbadimentHe Hsre, jin regaydrig tho edmepression/expansion unit (30) of the
conpr essi on/ expansion unit (30) of the present
presentegrbriiiment; the ddfegince draamdbe feompraskien/expansion unit (30) of the first
conpressi on/ expansion unit (30) of the first
embodigianbisi deseribeils descri bed. [0116] As shown in Figure 8,
in the conpression/expansion unit (30) of the present
[0116] enbotts shown in Hégwe |8, ietthe kopasssigrlemyantibBOnit (30) @if kel present
in the shaft (40), and the |ead-out hole (101) and
embodiptent, ¢he oil ettumipagiapev (1Y) iafernsd ihttedshaft (#0) anicthl ldadasht hole
(62.) In the shaft (40), the oil return passageway
{101) atd 8@)cil stimmipo{18Lbag dntidedid theuppl heap 2623 Alypetha phdD 0I0), the oil
[0117] The oil return passageway (100) opens, at its
return passageway (190) sridrmesitaldripethel pjleupEn gpassageviaaq@0pf t he
'shaft (40) and is in fluid conmmunication with the end
[0117] spackhe @byeturhmssageway (HI0) ngemndt itf tdrhenating endf atrthe upper end
passageway (100) opens at the outer peripheral surface
surface gff thiseshafta(49) sindfis ipaflnid (ebmoticatim siithf the (e4d) spoe (05). The
- in fluid comunication with the second space (39). In
terminaginglend ofithe vilectupepissagepes (100 mpeds 4t i deemperiphérabsuefade of the
~of the oil return passageway (100) at the outer
main shpf pap{éfaif thaishafidd0)omdinm fiwid wosinaficapian twithshssdcund ghee (39).
_below the starting end of the discharge pipe (36). As
In additjaps thedensoinigtpeditionvé theeterhimating) gndofithefoilt terrm phssagwayr(100) at
passageway (100) opens on the side of the conpression
the outgreehipherehsyréey ofihe hairc swifingarf 34 Jitvaeidbelowirthe sarting end of the
) refrigeration oil flow ng out of the term nating end
dischargsf piphd36). | Asujist desorbshgbovdgrnii®fingi endsefithe dihedtumopdskazeway
conpressi on nechanisnm s (50) side fromthe expansion
(100) opens hathessiile of B0 cowprbssion mecharhenm ¢50) in dicrasingd3Bag ey surplus
. (100). [0118] In the conpression/expansion unit (30),
refrigeratignplilifowisigr ug of shei termiopfingiest bfithged] tupplyt fassagavap (B ds sent
_ (95) fromthe term nating end of the oil supply
back to ghe; semypreasioy agchanisws (SO side Heom dhd expension mabsEgeisap0) side
(100) formed in the shaft (40). [0119] Here, the
from the eihfsdiraassegovay @PP).gerati on oi|l drawn into the oil -

_ sup|cl)‘I1y passageway ]
10118} the compression/expansion unit (30), surplus refrigeration oil discharged to

the end space (95) from the terminating end of the oil supply passageway (90) flows into the
oil return passageway (100} formed in the shaft (40).

[0119] Here, the temperature of refrigeration oil drawn into the oil supply passageway
(90) from the bottom part of the second space (39) (for example, about 90 degrees
Centigrade) is higher than the temperature of the expansion mechanism (60) through which
refrigerant (about 0 degrees Centigrade to about 30 degrees Centigrade) flows. Therefore, |
the refrigeration oil flowing through the oil supply passageway (90) will have decreased in

temperature to some extent until it reaches the terminating end of the oil supply passageway




(90) fromthe bottom part of the second space (39)
(for exanple, about 90 degB8es Centigrade) is higher
than the tenperature of the expansi on mechani sm (60)
t hrough which refrigerant (about O degrees Centi grade
to about 30 degrees Centigrade) flows. Therefore, the
(90). | ptheg eyes. dhe sraplys| ki grgatianr ol dlovting indo Ithes o petprn passageway
passageway (90) will have decreased in tenperature to
(100) fepgpihedsamipating-aod|of ithe oibsuriplis paskegetay (0)as lomgr émtbmpkrature than
the oi | supply passageway 39 (90). In other words,
the refrigegans floptingsthravih thpeoihsupply piskagebayi(®). i nto the oi |l
return passageway (100) fromthe term nating end of
[0120] t he Oritheseippt handassegbaanai SIG) past (4dyef thi shafe (i dsmatrse thick,
_than the refrigerant flow ng through the oil supply
the oil gappdn pessagew00§90) [10d 209 oibretuire padshgewals aBO0) & ria &ldsb @roximity
i mai n shaft part (44) of the shaft (40) is not so
with eadhi other. t Hecailingbuippl thepsiefadéfyayheaO@)ciange tthieesoplace between
. return passageway (100) are in close proximty wth
refrigeratirhoibflowing Wocedohngigh, the oil siyepls bakizova9 X90)h@dtrefrigeration oil
_ exchange takes place between refrigeration oil flow ng
flowing gowenwiards Hroughhthe fodl wivm pagmabywpatdapeweya (@), eiedrefrigeration
i refrigeration oil flow ng downwards through the oil
oil whigleisusupplied; shrgugiathe( G0 S)pplApasagasyl (90), thehe expansion mechanism
. refrigeration oil which is supplied, through the oil
(60) is cogfngl By thaseftigeration 19 thetol tehen eagpagesiay(106)C &N biet words, the
: 86.0) is cooled by the refrigeration oil in the oil
shaft (48kinuwhich botuthe walysupplyOpassdgeway I(80) and rthis ol rétern pdsadgeway (100)
(40) in which both the oil supply passageway (90) and
are formebcenstintest uheatpashangewagans M0iph causes filer rafdgeration oil in the oil
constitutes a heat exchange nmeans whi ch causes the
supply pafsegereayat(P®ntoiekchiange Heeabiwith shppkfigemsisageilay (HR0pil retarn
to exchange heat with the refrigeration oil in the oil
passageway (FM0). passageway (100). [0121] In the way as
descri bed above, in accordance with the present
[012]1] enbduitheiay astdestrded mbovadasichdrdanae withl ixeptebent embodiment, it
temperature of refrigeration oil which is supplied to.
becomey pessikig darrsiene the cthoapesitnr¢ 6d) refrigerationeoibivwhishuip sypplied to the
.passageway (90), thereby making it possible to reduce
expansigrhaeehpism (69) fiemathe oil anpflp passagewayh@0), dierétyemalting it poistible to
to the refrigerant passing through the expansion
reduce theamawtghhegoyansisr fomuthe hefkigeretiom bil todtheaefrimstant passing through
becomes possible to further reduce the increase in
the expapgipn anqshanssmy(6d) tp effiitherrextemt. whisg h réssltf ie edomedsipessibld eo further
heat exchanger (24) which becones an evaporat or
reduce th, incigpse e eabaipy my topeaftigerangt whigh i fahot the indquarhsatosxchanger
_ mechani sm (60), and the cooling capacity of the air
- (24) whichhacemsh ap qvapratos duripg dhee dooling operating mode from the expansion

" mechanism (60), and the cooling capacity of the air conditioner (10) is improved.

'[0122] In addition, in accordance with the present embodiment, the oil return
passageway (100) can be formed only by performing machining on the shaft (40), and the
increase in the number of manufacture steps and the increase in the cost of manufacture due to
the provision of the oil return passageway (100) are prevented.

FOURTH EMBODIMENT OF THE INVENTION

[0123] A fourth embodiment of the present invention is described. The present




[0122] In addition, in accordance with the present
enbodi nent, the oil return40passageway (100) can be
formed only by perform ng nmachining on the shaft (40),
and the increase in the nunber of manufacture steps
and the increase in the cost of manufacture due to
embodiment sespits Sioshmetlificaéonyed the struature ph dwampewasssionGaparsion unit (30)
prevented. FOURTH EMBCDI MENT OF THE | NVENTION [ 0123] A
of theflygy embedimsat. mdere.of rdgerdptee entompressia/omangon unit (30) of the
descri bed. Thevgresent 40 enbodinent results from
presenyggbedioent, dhe i fferhrecesfromctharenyfressive/expansion unit (30) of the first
conpr essi on/ expansion unit (30) of the first
embodimens i daseribedHere, in regard to the
conpr essi on/ expansion unit (30) of the present
[0124]enbodisnshown inhEighicd fl8y drec eorhpressidiiexpansion unit (30) of the present
conpr essi on/ expansi on unit (30) of the first
embodigndnd i prewided sithersietayimenbdr 130)Janda Iebosehargzer{180).e 1AQddition,
_the conpression/expansion unit (30) of the present
the oil evipditi pameageviay (B@)pformed invihe shaft (41) ayf tepoent £4£86Jin@Adks dormed
heat exchanger (120). In addition, the oil supply
by a fuptaibpageagayay 49) and arvechnidwilt fassagbahy (9240) of the
present enbodinent Js fornme by a first oil passageway
[0125]( 91) Thettlay membad(130) isphapabklay cfRier. [THe2hhinTshett part (44) of
relay menber (130) is shaped like a cylinder. The nain
the shagh 1pansert¢d4itoothe rtlap sémbdr (130) ils addiient e imied peripheral
the relay nmenber (130). In addition, two inner
groovep E¥31pABR)asre fgroed/ el afdudd,thd 3Rjer periplicoalnmelaed bf dfeoidhg member
the inner peripheral surface of the relay nmenber
(130). (@8dhese Oo tilesgeperipberahgrepvese(lidphed2)l thgromedging ik, constitutes a
. 132), the underlying one constitutes a first inner
first innge peppheral lgrepvodi31)(ab8 1he avelyitpeomewenbtititey agasnd imner peripheral
constitutes a second inner peripheral groove (132).
groove (I3226] The oi|l supply passageway (90) is divided
hal fway relative to the elevation direction into two
[0126] sectThemeil sthplyupaseadeyiapg98ke it dbidelohalfivayurdstiva fo figt elevation
, . oil passageway (91) and the overlying section
directiop gpist fwousestions. s ddwnuhdeilying asstagecmytifu®R)a filheil passageway (91)
termnating end of the first oil passageway (91)
and the yeriging seqtion ostitntep ersepindrall passadeacs (92). t Hbe taiminating end of
_ shaft part (44) and is in fluid communication with
the firsiqibpassagsivay (A by onses apthe oater pecphezal(su8fiye of theheain shafy part (44)
-, .menpber (130). On the other hand, the starting end of
and is in Huidgeswmehiertion yeitsthy vt ynred piripheesl gratvet(hdl) of thieaclay member
peri pheral surface of the nmain shaft part (44) and is
(130). |Gp theptherchand thecsiartion end toff thensecond oil passageway (92) opens at the -

outer peripheral surface of the main shaft part (44) and is in fluid communication with the
second inner peripheral groove (132) of the relay member (130).

[06127} The heat exchanger (120) is provided with a first flowpath (121) and a second
flowpath (122). The starting end of the first flowpath (121) is fluidly connected to the first
inner peripheral groove (131) of the relay member (130) and the terminating end of the first
flowpath (121) is fluidly connected to the second inmer peripheral groove (132) of the relay
member (130).  On the other hand, the second flowpath (122) is connected midway along the

oil return pipe (102). The heat exchanger (120) constitutes a heat exchange means capable




second i nner peripheral groove (132) of the relay
menber (130). [0127] The heat exchanger (120) is
provided with a first flowpath (121) and a second
flowpath (122). The starting end of the first flowpath"
(121) is fluidly connected to the first inner
of effepléng fiae eedhangedireequirfijgenitiontudl fl@viay ime whefirs( A30pata(i21) from
the termnating end of the first flowath (121) is
the oilfsupplyl nasgewac (W) and refhigestionni flowiag ipwrthekeroal flowpath (122)
groove (132) of the relay nenber (130). On the other
from theapitreturh piped@@2)d f | owpat h (122) is connected ni dway
along the oil return pipe (102). The heat exchanger
[0128]( 120Ascopkirietiitabe desesiptiorexisdanigethitdassbaiapat] Bie4dmp&hture of
effecting heat exchange between refrigeration oil
surplus fefrvgengionrtilfldviiag finto shie 4l mt\ﬁﬁtg)bsslaééﬂréy (100 froth Mge Rithinating end
supply passageway (90) and refrigeration oil flow ng
of the bittsupplipassagendy (HPWPRIWer (Ha2the témhpefaiube oPtdfrig@ititinoil flowing
pi pe (102). [0128] As explained in the description
througlabbeiteil kepplhi padsapetadi @ont , Cohrqhanienat¥e endf cxchanger (120),
. surplus refrigeration oil flowing into the oil return
refrigepatiers af dnmayducad Do fiieofitst lewpsth I TBLfrétg tB frst fl paliedidy (91) is
supply passageway (90) is lower than the tenperature
cooled dfy sveplos gefrigeration @ill infrodwded dntol BidORcARL f10Whath (RBE)Yfrom the oil
passageway (90). Consequently, in the heat exchanger
return Pip@ @} 02). r ahdithe reftiperation bili dvoledddig@ oW Ghiokeh the Sist flowpath
flowath (121) fromthe first oil passageway (91) is
(121) of el et Enchangepl(120) iefupptied &t the Rxpadsidnbedebie@d60 b Pway of the
the second flowath (122) fromthe oil return pipe
second il @23sagdway (9BE refrigeration oil cooled during flow
through the first flowath (121) of the heat
[0129] ex chAs deacribaPehovie sinsupptiired with thh @reumanstiodimemohe fnsierature
(60) by way of the second oil passageway (92). [012
of refrigeratiers oil ividéch &bsupplied o thecaxpasicre nchdnid €60 R&aRhe oil supply
enbodi nent, the tenperature of refrigeration oil
passagewtalyol90) sars bppeduedd,t thetehe neakiran i misibRchartied 106 AmduhoBF heat
the oil supply passageway (90) can be reduced,
transfertihem éleyrefrideratipni dil foahs rdftigerhmt paesing ehrdligh theeiiptinsioh mechanism
heat transfer fromthe refrigeration oil to the
(60) to aclurtheyeexdentt. pAssi regult, Ht begimdshwssisRatosfuethen@dianihg Mhcrease in
(60) to a further extent. As a result, it becones
enthalpy 0§ Hielyefrigemant whidhas fedeitbe itdoer het eeetsRgbm(24pfitiahe ¥xpansion
of the refrigerant which is fed to the indoor heat
mechanisye {6y dher¢iow makingmitt pessible an Sinproventhe havaling dapity of the air
__thereby naking it possible to inprove the cooling
conditicngn@®).ty of the air conditioner (10).

FIFTH EMBODIMENT OF THE INVENTION

[0130] A fifth embodiment of the present invention is described. The present
embodiment results from modification of the structure of the compression/expansion unit (30)
of the first embodiment. Here, in regard to the compression/expansion unit (30) of the
present embodiment, the diffcreﬁce from the compression/expansion unit (30) of the first
embodiment is described.

[0131] As shown in Figure 9, the compression/expansion unit (30) of the present

embodiment is provided with a connecting member (140) and a buffer tank (142). In




FI FTH EMBODI MENT OF THE | NVENTI ON [ 0130] A fifth
enbodi nent of the present i48vention is described. The
present enbodi ment results from nodification of the
structure of the conpression/expansion unit (30) of
_.the first enbodinent. Here, in regard to the
additiogonprerging passasepay €143 iufurmed 80the shaft (40) opthe pesstnt embodiment.
enbodi nent, the difference fromthe
[0132]c onpr&s soomectng aresiten (U40)tis (sB8)eddiket Meylindest The main shaft part
enbodi ment is described. [0131] As shown in Figure 9,
(44) ofithe sledn{$0p sssingemied timangh dre aonhéctipd Menttfer (140) pr Bsaddition, a single
. embodi ment is provided with a connecting nenber (140)
mner ponigherabgirdae (Iddk i§ fodhed bl fdunddl tiren,peeiph®tDisindace of the
passageway (143) is forned in the shaft (40) of the
connecing smmibee )i nEh¢ startiylSidl) ofTihe nepging @hisagewdBNIAB) opens at the
(140) is shaped like a cylinder. The nmain shaft part
outer pedpheralf surface sfidfet maiOhaiisparne) ted is br du@hcohliBunication with the
_ connecting nmenmber (140). In addition, a single inner
inner ppaphquilegrabye (HaY ef (el tdnrestifp rimben (14031 OHEBjn{ePgﬁn% PRRkgeway
: peri pheral surface of the connecting nenber (140).
(143) exteads harizdntailyelnain dhe staesinpesgl ad ipahusdyg evmeclelid 3) tHeRGMEnating
at the outer peripheral surface of the main shaft
end, to feerail upply msshgeway (90h) ui d communi cation with the
i nner peripheral groove (141) of the connecting nemnber
[0133] ( 140%he GfEerankof142) sadismgedvaidwdylAdng tet@N@surm pipe (102). The
horizontally fromthe starting end and is fl ui éjly
buffer tadn€id2) adrovted foaemponaribastorgunnkefigriioa ol flowispPhiugh the
. passageway (90). [0133] The buffer tank (142) is
oil retutti pipes@@2)yi dnagditionn thet feeminialing ehdioh tiRi P18 réthB2 pipeT(162) in the
buffer tank (142) is provided to tenporarily store
_present sempddimentefiy iflpedint commeced ! thel it@et IpedipidRalt Beoovei (141) of the
return pipe (102). In-addition, the termnating end of
‘connectintgemeinbern(@4Qrandps pet it FOR) cinmudieatigpreistenie seanddpacrnB9).
is fluidly connected to the inner peripheral groove
[0134] (14 1n thé cothpressiomenpeniing unirBe), sirpi)refiadration RAlt exipolled out of
fluid comrmunication with the second space (39).
the termfigati@glend of tHeeicopplygesiagewvex (B0 shanfloms intd $@)buffstifank YE42) by
refrigeration oil expelled out of the termnating end
way of &t oilmstugh pipeu(p@)yandds delifesned/b{cR0) ttanabsippbisassatetval [180) from
. buffer tank (142) by way of the oil return pipe (102)
the innegrpgripherakepiopes €tH1) arfkthe @oteeting mesnipp|(Y44)ass ageVE)the merging
(90) from the inner peripheral groove (141) of the
passagewan ib43)i nlp sbabwiords] 4@phisyrefiiperasiontdileflowingi g of the terminating
assageway (143). In other words, surplus
end of thepHisypplatpassagovdy (30D fegd ok tothet doenptressionnaédhagism's (50) side

_from the expansion mechanism's (60) side by way of the oil return pipe (102). And the
expansion mechanism (60) is supplied with a mixture of refrigeration oil drawn up from the
| bottom part of the second space (39) and surplus refrigeration oil delivered from .the oil return

pipe (102) by way of the merging passageway (143).

[0135] As explained in the description about the third embodiment, the temperature of |

surplus refrigeration oil flowing into the oil return passageway (100) from the terminating end
of the oil supply passageway (90) is lower than the temperature of refrigeration oil drawn up

to the oil supply passageway (90) from the bottom part of the second space (39).




end of the oil supply passageway (90) is fed back to
t he conpression nechanism ¢3(50) side fromthe
expansi on nechanisnis (60) side by way of the oil
return pipe (102). And the expansion nmechani sm (60)
is supplied with a mxture of refrigeration oil drawn
Coﬂseq}lﬁmi =é§ﬁetf%%eraw o3 drayay vp 6o the botemnprrsphibe s¢@yl spars (39) is
. .surplus refrigeration oil delivered fromthe oil
mixed pgh supplusgeigeratvm) oibffomehe off retwa pipe Gi03Yayhibs anjstneg/is supplied
(143). [0135] As explained in the description about
to the tgypansigry @%m&ﬁnﬁ‘?&, thih anakesjt massible tof loveaur thie usmperature of
. refrigeration oil flowng into the oil return
refrigergien @gewbsﬁh( 1B0Yppledin theexpensionanéahgniemd(60piframneheobll supply
suppl y passageway (90) is lower than the tenperature
passageyrayr 0D, gt shd emovint ol heatrtransfer tto thheefrigerantippising through the
passageway (90) fromthe bottom part of the second
expansiop gesshugon (603 roradnsetiigenition ol danrttefreduped &t 2 Himther éxtent. Asa
drawn up fromthe bottompart of the second space (39)
resuit, jt ecomosqupssiblctto Surthrusdicefths ereatd Dnenshdlpy bt trifeigedaht which
i .return pipe (102) and the m xture.is supplied to the
is delivergdiates thenindeoh anatserche@er (24) whivhkbecoittes pmssiapbmtdroduring the
' . lower the tenperature of refrigeration oil which is
coolingsapspating aneds from thg papmision menhhainins(G0), 8Byreby emhantiag dhé cooling
_supply passageway (90), and the anount of heat
capacity @gtggﬁmcondiﬁph@ (8X.ri gerant passing through the
expansi on nmechani sm (60) fromthe refrigeration oil
OTHEBﬁMBQDIé\dEB@:Sto a further extent. As a result, it
becones possible to further reduce the increase in
[0136] ent hdnpiheotomhressied/exmposiant unihi(30) o ahehiafefhed firs 4re second
i ndoor heat exchanger (24) which becones an evaporator
embodiggpisng mpe becmﬂngﬁg sople that i the) omorurhir mipe ((HA2) eix paxtesided further
nmechani sm (160), t her eby enhanci ng the cooling
downwagdp s thet thgflowpreend of thopidlretimrmape (108) is SUTMERIN a clearance defined
EMBCDI MENTS [0136% In the conpression/ expansi on unit
betweeny the)cogt cs et I8) ohthefstater (46) dnd dreoradinga@hly db showrs in Figure 11.
. may be arranged such that the oil return pipe (102) is
In this eagecthadawenipndof thejoihmetarmdsips d18Hai.c4 e teonematisgdndfof the oil
the oil return pipe (102) is situated in a clearance
return passpgeyery (188Y Weparis fiemdbe dischargeppipe (36)8)hendbythakisg dtpmssible to

(46) and the casing (31), as shown in Figure 11. In
further refuce theyarmountid refsigeration a1l dlowipginto therdischange pinse(36)L0 Pigure 11
i.e., the termnating end of the oil return
shows aﬁ&%@ﬁ@l@myfh(cmhys,m@bgwm i§ anphied bhethdifistrearhpdiménte

(36), thereby making it possible to further reduce _
[0137] t he Tmggdiionom eaghr oigthe dforagaingi ¢mbgdimentg, thetexpaitsion mechanism

(60) mac}jri gec I%(?r;n%% l[)))lz IDae r(gtgr?f) éxpl;il elf'roef t]]-li rolling piston type. In the expansion
mechanism (60) of this modification example, the blade (76, 86) is formed as a separate body
from the piston (75, 85) in the rotary mechanism part (70, 80). And, the tip of the blade (76,
86) is pressed against the outer periphéral surface of the piston (75, 85) and advances and
retreats as the piston (75, 85) moves.

| [0138] It should be noted that the above-descried embodiments are essentially preferable

examples which are not intended to limit the present invention, its application, or its

application range.




shows an exanple in which this nodification is applied
to the first enbodinent. [@8437] In addition, in each
of the foregoi ng enbodi nents, the expansi on nmechani sm
(60) may be formed by a rotary expander of the rolling
piston type. |In the expansion mechanism (60) of this

INDUS ”‘ALé&&IJQ Ye, the blade (76, 86) is formed as
a separate body fromthe piston (75, 85) in the

[0139]} ot afy hae berarrieseribsd mboyer the rsesent iwentiontie usafpl fof expaaders which
bl ade (76, 86) is pressed against the outer

produce peyvehiet G cxpansinosf bightiresspieslwid. (75, 85) and advances
and retreats as the piston (75, 85) noves. [0138] It
shoul d be noted that the above-descried enbodi ments
are essentially preferable exanples which are not
intended to limt the present invention, its
application, or its application range. 44 | NDUSTRI AL
APPLI CABI LI TY [0139] As has been descri bed above, the
present invention is useful for expanders which
produce power by the expansion of high-pressure fluid.
45 CLAIM5S WHAT IS CLAIMED IS: 1. Afluid machine in
whi ch: an expansi on nmechani sm (60) for produci ng power
by the expansion of fluid, a conpression nechanism
(50) for conpressing fluid, and a rotating shaft (40)
for transmtting owes produced in the expansion
mechani sm X60° to power ~ the conpressi on nechani sm
(50) are \ J NQO housed in a container-shaped
casing (31); and fluid discharged fromthe conpression
mechani sm (50) is fed to the outside of the casing
(31) by way of an internal space defined in the casing
(31); wherein: lubricating oil is stored on the side
of the conpression nechanism (50) in the inside




of the casing (31); and the fluid machi ne conpri ses:
an oil supply passageway (93) which is fornmed in the
rotating shaft (40) and which supplies |ubricating
oil stored in the inside of the casing (31) to the
expansi on nechanism (60) and has a term nating end
CLAIMSom whi ch surplus lubricating oil is discharged; and
an oil return passageway (100) for guiding the surplus
lubricating oil towards the conpression nmechani sm
50) fromthe term nating end of the oil supply
WHADEChdMED(I80). 2. A fluid machine in which: an
expansi on nmechani sm (60) for produci ng power by the
1. exypfhndinmchipe if tvhicdh; a conpression nechani sm (50) for
conpressing fluid, and a rotating shaft (40) for
t parexpaisidoneckonsen ((0)ofwcpdducing lpewex pprtké @lpansion of fluid, a
' nmechani sm (60) to the conpression nmechani sm (50) are
comprelsgion etechaisn (30)tfar cenprebspefluidasidgrdt@ing shafiq40)fi dansmitting
of the casing (31) is divided into a first space (38)
power produbidchn thhexexysios reohaniee 60)i onthé @Opte3sidh spasedsande) are
a second space (39) in which the conpressi on nechani sm
housed (150 yontginei-stppsdchsirgn@1Yi@nd f | ui d di scharged fromthe
conpressi on nechanism (50) is fed to the outside of
t fuid diagiarggd (fBsh) thy covapresdion heckadon@S®paded (B outside of the
wherein: the fluid machine conprises: an oil supply
casing @3aybpyeyay af Bigrnalspade definbd irmbd chsing (3d);r ot at i ng shaft
(40) and which supplies lubricating oil stored in the
swbemsth: space (39) to the expansi on mechani sm (60) and
has a terminating end fromwhich surplus |ubricating
olubricatingi tisatged pn dndsidanobihe cortprassiop ashgeway(5)LAGke inside
for guiding the surplus lubricating oil towards the
of the cauep@d)sgmdce (39) fromthe termi nating end of the oil
supply passageway (90). 3. The fluid nachine of either
cthaiflwidimeehing eomprseswher ei n heat exchange means (120)
for effecting heat transfer between |ubricating oil in
t dreoid isipEy ppdsgeqyeys@8E wiych(iS ®rneeddin thel botatiay shag @0} andrwhich
the oil return passageway (100) is provided.
supplies lubricating oil stored in the inside of the casing (31) to the expansion mechanism

(60) and has a terminating end from which surplus lubricating oil is discharged; and
an oil return passageway (100) for guiding the surplus lubricating oil towards the

compression mechanism (50) from the terminating end of the oil supply passageway (90).

2. A fluid machine in which:

an expansion mechanism (60) for producing power by the expansion of fluid, a
compression mechanism (50) for compressing fluid, and a rotating shaft (40) for transmitting
power produced in the expansion mechanism (60) to the compression mechanism (50) are
housed in a container-shaped casing (31);

the inside of the casing (31) is divided into a first space (38) in which the expansion
mechanism (60) is disposed and a second space (39) in which the compression mechanism

(50) is disposed; and




4., The fluid machine of either claim1l1l or claim2,
wherein along the oil supp#®y passageway (90) the oi
_ return passageway (100) is formed in the rotating
shaft (40). 5. The fluid machine of either claim1l or
claim?2, wherein the oil return passageway (100) is
f Kyidodigcheeged eara dheropprestien mepkanisng (XN ds ted ththegiside of the
. su gly passageway (90). 6. The fluid machi ne of either
casing algi Wwey of thel sgFendspagsh@PBi n: t he expansi on mechani sm
(60) is fornmed by a rotary expander which conprises a
cyMbexeérer (71, 81) whose both ends are bl ocked, a
pi ston (75, 85) for formng a fluid chanmber (72, 82)
wiherHlnd phaehiog tompiases( 71, 81), and a bl ade (76, 86) for
di viding the fluid chanber (72, 82) into a
iy loil prppls passagéwiey €M) whidhoisfomesisinrtbe sitaéng sttad (40) and which
~cylinder (71, 81) is provided with a through-hole (78,
supplieg 8)brightinghoib xtoswids the ssrphéspdcy (3Mrtoubghexpaesioy meashigrsm (60) and
(71, 81) in a thickness direction thereof and into
has a tewhingting el franadeck #6plu8 Bbricsthigwibistdithargndt 242 t he
t hrough-hole (78, 88) of the cylinder (71, 81)
cansilirctie passagewdy (00} fier giiding abaisurplysdsbacpngyoil towards the
(100). 7. The fluid nmachine of either claim1l or claim
second gpaceiidd)diom thehternuaatingendIT the @l pipplyi heshgaivein (X0).
di scharge pipe (36) through which fluid discharged
fromthe conpression nmechanism (50) is led out to the
outside of the casing (31); and the G| returns
3. p s Hyidvmgehirk0d) cithas claint drovi alitn 2ygviemein hieatcéxchangeoneans (120)
positioned as to inhibit lubricating oil |eaving the
for effectingihaatt rangfernttveanvbiriowing oil inahe hél dippbh prsfegpigye(90) and
(36). 8. The fluid nmachine of either claim1l or claim
lubricating aihisrth¢ oil ritwntassageral€00) istevidasi ng (31) the
expansi on nechani sm (60) is arranged above the
conpr essi on nechani sm (50); a discharge pipe (36),
_ t hrough which fluid discharged fromthe conpression
4. rBlagh dlwids machbdy ¢fs eithmat i tloot wkimu?,siviieredf aldng thasoihgupply
(31), is arranged between the conpression mechani sm
passagepvap (9Wike oiheeterxrassaigenanE®fhisiformedothe rotating shak (Y.
(31); and the oil return passageway (100) has a
termnating end which is positioned below a starting

end of the discharge pipe (36?.
5. The fluid machine of either claim 1 or claim 2, wherein the oil return passageway

(1 00) is fluidly connected at its terminating end to the oil supply passageway (90).

6. The fluid machine of either claim 1 or claim 2, wherein:

the expansion mechanism (60) is formed by a rotary expander which comprises a
cylinder (71, 81) whose both ends are blocked, a piston (75, 85) for forming a fluid chamber
(72, 82) within the cylinder (71, 81), and a blade (76, 86) for dividing the ﬂﬁid chamber (72,
82) into a high-pressure side and a low-pressure side;

the cylinder (71, 81) is provided with a through-hole (78, 88) which extends
completely through the cylinder (71, 81) in a thickness direction thereof and into which the

blade (76, 86) is inserted; and




9. The fluid machine of either claim1 or claim 2,
wherein: an electric notor4f45), coupled to the
rotating shaft (40) to drive the conpression
mechani sm (50), is arranged between the conpression
mechani sm (50) and the expansi on mechanism (60) in
t ffee Ba@ighdola (78, 88) of therrakinder {7 heB1) 36pstitutes ayatt oftthe hil return
fI uid discharged fromthe conpression mechani sm (50)
passageway @80but to the outside of the casing (31), is
arranged between the electric notor (45) and the
expansi on nechanism (60) in the casing (31); and the
oil return passageway (100) has a term nating end
7. wiihe Huidsmpadsgng ofomther ¢clainal octlemm Aywkerdief i ned bet ween a
core cut part (48) fornmed in the outer periphery of a
sthet aasing 48)) is provided weitles tistlrgopipe (36 Shroagid whivk fAG discharged
(31). 48 10. The fluid machi ne of claim 2, wherein:
from thelvempessising n{e8hgnism (§0)dy lededt i thd oatsidie HE kar @Sinpi(PH; 436)
t hrough which fluid discharged fromthe conpression
miehahigam (1583ageway €H0Y) Uias haetnkiaatiiyt sidiehizh ik Re pesisbng as to
' (31) fromthe second space (39); and the oil return
inhibit phsisatievelle¢ig yhehtesniaatirgrandfaim Agwitdinwhihe discBarg@pipe (36).
positioned as to inhibit lubricating oil |eaving the
termnating end fromflowing into the di scharge pipe
(36). 11. The fluid nachine of claim2, wherein: in
8. t ke flnlirechafe dfleithermdaingl 6Sdint hewlexgansi on mechani sm
(60) is arranged above the conpression nechani sm
( BOhe imsidt cftthacaeng (319 the3€panditu aieghanidth €60)fik dirlnged above the
d| scharged fromthe conpression mechanism (50) is |ed
compresion mechtahsno(f03:i de of the casing (31) fromthe second
space (39), is arranged between the conpression
nechisohatgm 0150) (304 thioeghe xdacls i fuid ndicttamngeimfios )thé reohdpeession
casing (31); and the oil return passageway (100) has a
mechanisen rif®jais kgl end tathe outsidepofithé easing @Iy visaarraigad thetvgeen the
end of the discharge pipe (36). 12. The fluid nmachi ne
compreggfiorcingthan@m (R0 awd the eapansionanechanismt(60) ih4b) castpuPplgend
to the rotating shaft (40) to drive the corrpreSS| on
the oil return passageway (100) has a terminating end which is positioned below a

starting end of the discharge pipe (36).

__9. The fluid machine of either claim 1 or claim 2, wherein:

an clectric motor (45), coupled to the rotating shaft (40) to drive the compression
mechanism (50), is arranged between the compression mechanism (50) and the expansion
mechanism (60) in the casing (31);

a discharge pipe (36), through which fluid discharged from the compression
mechanism (S0) is led out to the outside of the casing (31), is arranged between the electric
motor (45) and the expansion mechanism (60) in the casing (31); and

the oil return passageway (100) has a terminating end which is positioned in a
clearance defined between a core cut part (48) formed in the outer periphery of a stator (46) of

the electric motor (45) and the casing (31).




mechani sm (50), is arranged. between the conpression
mechani sm (50) and the expdfision nechanism (60) in
the casing (31); a discharge pipe (36), through which
fluid discharged fromthe conpressi on nechani sm (50)
is led out to the outside of the casing (31) fromthe
second space (39), is arranged between the electric
mot or (45) and the expansi on mechanism (60) in the
10. - cdbe Algid m3dhine efelaithd, wdidreinet ur n passageway (100) has
a termnating end which is positioned in a clearance
d&fei qasizl{31 vie provadeciorith e disclrage pipé §36)fthronpld whichtfhed discharged
outer periphery of a stator (46) of 49 the electric
from theotommprézbion mechdnieen ¢39iinded &dt)to the outside of the casing (31) from the
second space (39); and
the oil return passageway (100) has a terminating end which is so positioned as to
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inhibit lubricati 1g Gii 1CaVilig the teumuatmg end from flo WIIg intg the dlscharge pipe (36}.

11. The fluid machine of claim 2, wherein:
| in the inside of the casing (31) the expansion mechanism (60) is arranged above the
compression mechanism (50);

a discharge pipe (36), through which fluid discharged from the compression
mechanism (50) is led out to the outside of the casing (31) from the second space (39), is
arranged between the compression mechanism (50) and the expansion mechanism (60) in the
casing (31); and

the oil return passageway (100) has a terminating end which is positioned below a

starting end of the discharge pipe (36).

- 12, The fluid machine of ¢laim 2, wherein:

an electric motor (45), coupled to the rotating shaft (40) to drive the compression
. mechanism (50), is a.rranged between the compression mechanism (50) and the expansion
mechanism (60) in the casing (31);

a discharge pipe (36), through which fluid discharged from the compression
mechanism (50) is led out to the outside of the casing (31) from the second space (39), is
arranged between the electric motor (45) and the expansion mechanism (60) in the casing
(31); and

the oil return passageway (100) has a terminating end which is positioned in a

clearance defined between a core cut part (48) formed in the outer periphery of a stator (46) of




the electric motor (45) and the casing (31).
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