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[ 0001] The present invention relates to a positive

di spl acenent expander, and 1 concerns in particul ar

measures for pressure pul sation reduction. BACKGROUND

ART [0002] A positive displacenent expander of the
POSF§E%§EW$ GEMENTIEXBAWRERY the expansion of high
pressure fluid is known in the conventional technol ogy
(see, for exanple, JP-A-2004-190938). This type of
positive di splacenent expander is enployed, for

TECENIOAIEFIEDa refrigerati on apparatus configured to
perform a vapor conpression refrigeration cycle.
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the positive displacement expander, sucked-in high pressure refrigerant is discharged after
expansion and the resulting internal energy is converted into power for rotating the
COMPIEssor.

[0004] Incidentally, the suction flow rate of the positive displacement expander
during the suction process and the discﬁarge flow rate of the positive displacement
expander during the discharge process are not constant, and refrigerant pressure pulsation
(pressure variation) occurs at the inlet and outlet sides and pressure loss is caused due to
the pressure pulsation. To cope with this, the refrigeration apparatus is equipped with an
accumulator at either the inlet or the outlet side of the positive displacement expander for
the purpose of pressure pulsation inhibition. In addition, such a pressure pulsation

triggers pressure loss and vibration in the equipment.




PROBLEMS THAT THE | NVENTI ON | NTENDS TO SOLVE [ 0005]
However, the problemw th the above-descri bed
conventional refrigerationg apparatus is that the
apparatus grows in size because the accunulator is
large in size. Another problemis that, since the
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di spl acenent expander, pressure pul sation cannot
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expander, the accunulator is positioned away f
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occurring in the expander to thereby reduce, w thout

chambegiin thespander.ahe apsymaladriis positiansd awahiifiom thesamsptsurgpulsation
the apparatus fromgrowi ng in size. DI SCLOSURE CF THE

sourcgsNVRIN Bl remul{, B0 fecTdfanipibaie force fal ranid oresjpies thalpepergis of
probl em sol vi ng neans, the follow ng aspects. [0008]

resporseeleteriosgdt i nvention provides, as a first aspect, a
positive displacenent expander having within a casing
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the pressure of suction fluid or dlscharge fluid
[0007] pr esEvgrisessut Baenting) providese papiodlanhsal viag axqgan sheofellowing

mechani sm (60) of 3
aspects.

[0008] The present invention provides, as a first aspect, a positive displacement
expander having within a casing (31) an expansion mechanism (60) for generating power
by the expa_msion of fluid in an expansion chamber (65).
[0009] In the positive displacement expander of the first aspect, the casing (31)
further contains therein a pressure snubbing means (79) for inhibiting at least either
variation in the pressure of fluid which is drawn into the expansion chamber (65) or
variation in the pressure of fluid which is discharged out of the expansion chamber (65).
[0010] In thé first aspect of the present invention, variation in the pressure of suction

fluid or discharge fluid (pressure pulsation), generated in the expansion mechanism (60) of




the positive displacenent expander used, for exanple,
inthe refrigerant circuit of a refrigeration
apparatus, is inhibited by3the pressure snubbi ng neans
(70). [0011] In addition, the pressure snubbi ng neans
(70) is provided within the casing (31) whereby a
the posigdel dsplacersem ek@ndemnisspdoeeiasnpbe, ov thderdfrigaradt ¢itomit of a
refrigeration apparatus is downsized in conparison
refrigetatioh dpperaogééttibiewdady the pRRgaeemibbing tadlne (70 he
accunul ator as a pressure variation inhibiting neans
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pressure snubbi ng means (70) is provided within t he
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prior art and, in addition, the property of response
pressugt snufBing imgaps {700 & me‘flri%mtbmethg etfinee@l), Thether wpkls, the
pressure variation is reduced nore effectlveI¥
pressuomsbbjingmdays (F liesinlcjose godpmidtto thelsnetianmmdisinchatge parts of
pressure | oss caused by pressure variation is reduced
the ex@inkatmachbyism[(00Ficire spueseof pressuerpulgarniod.ur t her
‘ provi des, as a second aspect according to the first
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expansi on nechani sm (60) is provided with a suction
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expansi on ch the positive
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uggess re.sn bb|n chapber (71) which is so configured
pressutevarigtipn isgduped efeqtvelonse to f1uid pressure
variation, suctlon of fluid fromand discharge, of
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di scharge passageway (35). [0015] In the second
first aspeqiex postivet displpncewainexpandesin wbich thaeipansion meahattian (60) is
pressure of suction fluid is caused in the suction
providpdssthgenatyor Rdiagawdy () ifart introducing fheid fmte sleuexpandiodtchamber
(65) and a discharge passageway (35) for discharging fluid after expansion from the
| expansion chamber (65).
[0014] In the positive displacement expander of the second aspect, the pressure
snubbing means (70) is provided with a pressure snubbing chamber (71) which is so
configured as to perform, in response to fluid pressure variation, suction of fluid from and
discharge of fluid into either the suction passageway (34) or the discharge passageway (35).

[0015] In the second aspect of the present invention, variation in the pressure of

- suction fluid is caused in the suction passageway (34) and variation in the pressure of




di scharge fluid is caused in the di scharge passageway
(35). To cope with this, the pressure snubbing
chanmber (71) discharges flyid to the suction
passageway (34), for exanple, when the pressure of
suction fluid in the suction passageway (34)
dischatgeflaid Sesausdlyin thedisshapde paditapewhn @)r 0o tapetvhigh iigsisur e
of fluid in the suction passageway (34) is inhibited.
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As described above, since the pressure snubbing
suctiog passhgaway134) iperctsss.tbe prissah smpbingfchanbend 7i hdraws dluid from
suction of fluid fromthe suction passageway (34)
the suvifingiassageway dr CBy afeapy efsthisy e vize irathe pressirbiof fluid in the
expedites response to pressure variation and
suctioﬁFﬁﬁ@gdw{?@'| (34) i MHibliddS SIS ¢ QuyVe ipBdsingd smitbirgdehiahiben(71)
so with respect to variation in the pressure of
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sanme action is carried out addi ti on, the
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within a menber 1 62 of , th
souree s psSius aHiRAD BHS PREFcS EEBTe e PO BapREtfecttely
_ the present inventign, for exanple, in the case where
inhibits lPéeSS‘éT? yantionn Reedditiens aspaosh respechioaiation m the prgsgure of
expander, the pressure snubbing chanber (71) is
dischaggeffiwid in (e disichargt pareageavaydas), thesdme 8oorois carrfedmnt. head
(61) which is the forming nenber (61, 62) of the
[0017x pads additiahahdpresdnd H)veniaon plovidas,ian a Fhigliaspscthbcenmdingto the
By means of this, the pressure snubbing chanber (71)
second &padt] apgtive displhcaRnpé:pahdertiy whichehé pebsurdenubbdiigt dhamber
passageway (34) or the discharge passageway (35),

(71) of 138 HERYE BRI EMB(70)i6 FStHe8 wthin a forming member (61, 62) of
the expansion chamber (65).

[0018] In the third aspect of the present invention, for example, in the case where the
‘expansion mechanism (60) is formed by a rotary expander, the pressure snubbing chamber
(71) is defined within either a rear head {62) or a front head (61) which is the forming .
~ member (61, 62) of the expansion chamber (65), as shown in Figures 4 and 11. By means

of this, the pressure snubbing chamber (71) is arranged in close proximity to either the

suction passageway (34) or the discharge passageway (35), thereby ensuring that pressure




variation is effectively inhibited. [0019] In
addi tion, the pressure snubbing chanber (71) is forned
within the formng nmenberg(61, 62) which is an
exi sting nenber. This arrangenent obviates the need to
provide a separate space in which to formthe pressure
variat®nibdffarg velpdmiibited. 71) , t hereby preventing the
apparatus fromgrowing in size. [0020] The present
[0019] nverthia@fitish) the pfedird SiubBi@Vdhd@Ser @%) B fhAkd Ritids BRclorming
according to the second aspect, a positive
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preverting i FRIRTANEL IO ERNING I8 piAet he case where the
expansi on nmechanism (60) is forned by _a rotar .
- [0020h Saﬁﬁ@rl’,re%eﬁb‘nﬁ?f@%’&;l@ @rwgde%%%)@fm (a?aef%/ pegording to the
defined within the attachment nenber (83) attached to
second peetna petit feadisplagemeani expander in sdychbe presary subbingehapber
head (61) which is the form ng nenber (61, 62) of the
(71) obthp prsswn soikiitemed63y0) iaforsledwithimak agacheehtmerfhet(88)
to say, the attachnent nenber (83) in which the
suppofEdhB i fentigmbinber Ghaed)esf the/dkpahsiord eHamt@r (65)mount ed to
the existing expansion mechanism (60) by making
[0021]#_t | | 113 #d POrtRhaspecBHRARE f)i@s&rﬁ iifvehii6h, ¥6:Sdashpled 1 the case where
herefore, pressure pulsation in the expansion
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expan@%ﬁbﬂé%@r &ﬁﬁ)n@&ﬁaﬁ%w &9 13 s Thebigite ey, e atfaphmen member
_casij n%@( 31) and an internal space (S) of the casing

(83) iy whiph fthe pregsprecsnypbing charmbagi(dl)do fpsmed semonsted fethe existing

conpressi on nechanism (50). [0023] In the positive
expangioss plealrainen (603 op amdérg wilizatien 61  pacawpbint the taseng (31).

pressure snubbing chanber (71) conprises (i) a fluid
Thereford, poaséae plillsatiorcinabdexpansidy miethanis (609 is easily and effectively
inhibited, just by additional attachment of the attachment member (83), especially to the
existing positive displacement expander.
[0022] 'The present invention further provides, as a fifth aspect according to either the
third aspect or the fourth aspect, a positive displacement expander in which a fluid
compression mechanism (50) is provided within the casing (31) and an internal space (S)

-of the casing (31) is filled up with fluid compressed by the compression mechanism (50).

[0023] In the positive displacement expander of the fifth aspect, the pressure

snubbing chamber (71) comprises (1) a fluid inflow/outflow chamber (72) in fluid




communi cation with either the suction passageway (34)
or the discharge passageway (35), (ii) a back
pressure chanber (73) in fluid conmunication with the
internal space (S) of the casing (31), and (iii) a
partitioning menber (77) which separates the

commiunfdabou eithfeithey the hatibe pafsd@)vagn(@4) drehddisthapgegmssageway (35),
chanber (73) and which is displaceably configured -

(ii) a bR prdsbat chirabar Q73R fld Edd@ninmithted With feAeGRREPACE (S) of the

(72) varies in response to fluid pressure variation.
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| n 31) .consti t ut a so-called pressure vessgl
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communj cation with either the suction passageway (34)
pressige VRRRIOgi schar ge passageway (35), the inflow outfl ow
chanber (7?2% is placed in the sane pressure state as |
[0024] he plndbaiifte agpegt of th¢ prset imvenben.dheskrang epgoe (Bof thp casing
the other hand, since the back pressure chanber (73)
(31) i3 plagad ifilatiigh pessumrmitaa by discirgd {lnklefrom tler soaipressmoendcBanism
of the casing (31), the back pressure chanber (73) is
(50). hii @thatwdrds, thac®Bind (31) @hesiatesa sdlaalled p@ssutdwesidlui Since the
di scharged fromthe conpression nechani sm (50). And,

inflow/SutflB® chekBEY (g.@))i@% Hifbomninicdtidh WA ahef 8 vuaibaReageway
(72) and the back pressure chanber (73) are bal anced
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suction passageway (34), so that the suction fluidis_.
the fluid disgharges) fomkg erimpasstanonedhagisry@Phg 4k & thegormal condition,
_variation. [0026] To sumup, for exanple, when three
the inflev/audieer drgber (V2) hed thedsslupesaie thmembes (1) iagrbalangedifo each
the pressure of the inflow outflow chanber (72)
other iageessaienbdoygll derpaitmingancinBer (77) in the pressure snubbing chamber
(71).
{0025] Here, for example, if the pressure of suction fluid varies, the partitioning
member (77) displaces, thereby causing the volume of the inflow/outflow chamber (72) to
| vary. Because of this volume variation, the inflow/outflow chamber (72) performs
~discharge of fluid into or suction of fluid from the suction passageway (34), so that the
suction fluid is effectively inhibited from undergoing pressure variation.

[0026] To sum up, for example, when three is a decrease in the pressure of the

suction fluid, the pressure of the inflow/outflow chamber (72) accordingly decreases, and




the pressure of the inflow outflow chanber (72) falls
bel ow t he pressure of the back pressure chanber (73).
In other words, there is created a difference in
pressure between the inflow outflow chanmber (72) and
the back pressure chanber (73). Because of this

the prpssasesafitke miflbivéreihoe charhieer §22)tfalls oshovw thenpradare (7l back
di spl aces so that the volume of the inflow outflow
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fluid to the decreased volune is di scharged to the
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partitioning nenber1£77 di spl aces so that the vol une
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correspondi ng amount of fluid to the increased vol une
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above, the discharge pressure of the conpression
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third aspect or the fourth aspect, a positive

The samesgrtippdmparforagpatiperhenthapraessice pBthedissharge Buishvasishng
chanber (71) conprises (i) a fluid inflow outflow
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suction passageway (34) or the discharge passageway

(50) pfad®ed wiftiin Yhecsatheeksing €9 i ased haabeack fré@radpaiist ks pressure of
connected to either the suction passageway (34) 8

suction or discharge fluid, whereby pressure variation is effectively inhibited by an
inexpensive and simple configuration as compared to the case when using an accumulator
which is rather expensive and heavily equipped.

[0029] In addition, the present invention provides, as a sixth aspect according to
either the third aspect or the fourth aspect, a positive displacement expander in which the
pressure snubbing chamber (71) comprises (i) a fluid inflow/outflow chamber (72} in fluid

communication with either the suction passageway (34) or the discharge passageway (35),

(11) a back pressure chamber (73) which is connected to either the suction passageway (34)




or the discharge passageway (35) by a connecting pipe
(81) having a capillary tube (82), and (iii) a
partitioning nenber (77) wg ch separates the
~inflow outflow chanber (72) and the back pressure
chanber (73) and which is displaceably configured such
or thet disthatgh @assagaway (365 by heornettimypipe (F1) huviep arbgitlaty i2be (82),
varies in response to fluid pressure variation. [0030]
and (i aF)EﬁitiShm? Pncaste ¢17) Gfhid @ pRIaGS ERY inflOWAREAIGR chdhiSer (72) and
i nfl ow outtl ow chanber (72f enters the same pressure
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having the capillary tube (82), .so that the back .
entersptﬁ% SUR esEsHale ap T pressuss) st af ¢ithen suchap flugh adispharge fluid,
. state, in other word, the pressure |evel of the back
as in the Ecdiaseect bbb eresemInvangon.owen thewthenttand, the beskipregsure
suction fluid or discharge fluid by an anount
chambay (7 s p onftiid gotennivetibn withietthed the esitioh passegofayt (34) or the
capillary tube (82). And, in the normal condition,
dischirBep@sigewas tﬁ)lﬂn%h?ﬂ thR doahaNag @ipel(81 EhaviiRl the eapilldie tube (82),
pressure of the inflow outflow chanber (72), the
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frictional resistance force of the capillary tube (
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mainly performs discharge of fluid into or suction of
between theresswinof e ifle v WHEloyR shanpand(2)( e presgig of His back pressure
~suction fluid is effectively inhibited from undergoing
chamsr €239 and the friciionalresiplgaddpreee i sheanilary wibe €323 ilyoagh the
when there is a decrease in the pressure of the '
partitioniog inembfel (170 in tHeeprgasessuntbind chianeber (Fl)ow out f | ow
chanber (72) falls rmuch bel ow the pressure of the
[0031back Keresis tHegpreRrardagsutin) 1y vidis, fheipattitenilg member (77)
resi stance of the capillary tube (82), and the

displabel BREBY caldiLthb SRR the I ERATRRNSW ChZmber3N2) B vary.
broken. As a result of this, 9

Because of this volume variation, the inflow/outflow chamber (72) mainly performs

discharge of fluid into or suction of fluid from the suction passageway (34), and the suction

fluid is effectively inhibited from undergoing pressure variation.

[0032] To sum up, for example, when there is a decrease in the pressure of the

suction fluid, the pressure of the inflow/outflow chamber (72) falls much below the

pressure of the back pressure chamber (73) by the frictional resistance of the capillary tube

(82), and the balanced state between the chambers (72, 73) is broken. As a result of this,




the partitioning nenber (77) displaces so that the
volunme of the inflow outflow chanber (72) decreases,
and a correspondi ng amountgof fluid to the decreased
volune is discharged to the suction passageway (34)
fromthe inflow outflow chanber (72). Consequently,

the patth®dnirgrm@mbder (THadigplaes s thadthe Sohinheoef the infldw/sutfledwbadber
At that tinme, although the volune of the back

(72) dBdr@&8aRd & RBABRoNEIAS hmbbBist FIRES to the Gbdredbed huluthel iR disbigarged
suction passagéway (34) little flows into the back

to the tElii]czﬁg g%lfslagwE)Dfergﬁzﬂé%@?lﬂﬁﬁn?ﬁ\gtcgﬁnb&t (Fayve '@dn@éhuglgté)[(, the

ressure of the

o SRS SRR R BRRBRR s o
ok S SRESHEnb AP it U AP Pl e

much above the pressure of the back pressure chanber
flows mpafhehack presyure ehanehen (73) besassantibe mtervaaienygfithe gapjllary tube
tube (82), and the balanced state between the
(82), apH abprressuterof, thy Bycki rgedsmsicbambas(73) dassesses tofappivach thehe
partitioning nmenber (77) displaces so that the vol une
balancefl statee | nf | ow/ out f| ow chanber (72) . increases, and a
correspondi ng anount of fluid to the increased vol une

[0033] s driawaditiohOvlidiethereid drointRuEdd inQke pleastbes! thd 2)ction dlmd, the
t he suction passageway (34). Consequently, the rise in

pressuH"ﬁfe tRE W/@mﬁt)wsdﬁﬁﬁﬁ)l&rwﬁj iﬂ?x@?%]eé n%&ﬂ%@@e thétprdsb@b of the back

al t hough the vol ung o ack pressure

pressugJ]@rﬁHﬁfer gT?ﬁéﬁbq}ge?fngggﬁ frels?sﬁ%éé gffhfel cﬂbﬂafﬁut)ﬂ @22,%&.&6

ressure owWs' I nto t uction
S e (,34), becau .the,inte ' : e
balancg SRS e @0 02 29, Bk, ob SRRy i
...pr.essure c er. (73) jncreases ta_.approach the
partt R RERE ) ARt R R S RATR ool gamber (72)
. fluid in the suction passageway (34) or fluid in the
increaghs sEA ¢rerespandingAmgun gbluiido thednergaseq vighne is dgwg ofo the
] whereby pressure variation is effectively inhibited |
inflowfigut@ew ichambrr(32 Meora et sictign passageiay (3Bt | Sensegyently, thgaise in
fifth aspect of the present invention. [0035] In
the preasite of suctioh Hmidisesdred.i nvdethed tome, mitbvuglethe vabinge ofdbelbrck
aspect according to 10
pressure chamber (73) decreases, suction fluid in the back pressure chamber (73) little
flows into the suction passageway (34) because of the intervention of the capillary tube
(82), and the pressure of the back pressure chamber (73) increases to approach the
‘balanced state.
[0034] As described above, either fluid in the suction passageway (34) or fluid in the
discharge passageway (35) is used as a back preséure, whéreby pressure variation is
effectively inhibited by an inexpensive and simple configuration, as in the fifth aspect of

the present invention.

[0035] In addition, the present invention provides, as a seventh aspect according to




either the fifth aspect or the sixth aspect, a
positive displacenent expander in which the positive
di spl acenent expander is uged in a refrigerant circuit
(20) in which refrigerant is circulated whereby a
vapor conpression refrigeration cycle is perforned.
either [0 adpacttdnehesdxthatjecy apesitive isphecmpere sepindennenticl the
the positive displacenment expander is used in the
positivedisploehnt expahddtid uded ¥ a dfrikO@nedifcult Ql’l?liﬁ DR refrigekdift is
i ke. The expansion nmechanism (60) perforns an
e Pt O R P R Omed: | et o
r awr. i . - (i
00365 i ekl s SRR E B ThEiniod e pdefi R
ressure of suction or. discharge ref.rigerant .i.n t
expanBiuiS Rian Do iiarhs fooy APEST BrAG pEaRF ot e, | The
[0037] . In addition, the present invention provides, as
expangign gieghamisma £4D perfomrsangpansion stroks 02 HIFSRPA SENaEssion,
positive displ acenent expander in which the )
refrigeration eystecintwiiich high prassurel reizerent drgeadito the expensigryshamber
aspect of the present invention, carbon dioxide is
(65) indiecharped after efpangi@r. amiccoidingly atariatjon in thtpresefre dfmictinn or
~circuit (20), thereby naking it possible to provide
discha@gd fehiods ¢ e expidiondthasine (6Ppia idibisd:febdmtei al | y,
for the case of carbon oxide, the sane is conpressed

[0037} O | t15 a@8#ibhCRe pREQS SeRLSH BloRidRE thsiah Righties&pEét@ccording to
variation correspondingly 1ncreases, but this

e . el i ahibi .
e s E S ARIEH AR SR SGRI N L ephdIo o
&Oxkﬁhe first aspect of the present invention, the

pi essure snubbing neans (70) for inhibiting variation

{nt ressure o | east .either syctipn.fluid ,or

10038}y o 5 i SBRSpofho e PR BN O Sy S & o
. provided within the casing (31 wher eby .t he essure

refrl@%ﬁt&%ﬂ#@h%me refagerpnd cam%ém? {hgreby apkingdt pRssiole to provide

inhibitive force at the position extrenely close to
 earth-ganscigusequipment @ndippnaraivsgs. phisnesially, fonkesaysanfsathen oxide, the

mechani sm (60) which are sources of pressure _
same M a&pingtassad. to As catichl pedssure state anch itsgmesshre) vatiptirnt ¢agrespondingly

agai nst pressure variation is exhibited nore
increagdsf Bttthi¢ @ragsiirb anridtonposffedoivelyi inhibited witheut fat.t and t he

11 .
ADVANTAGEOUS EFFECTS
[0039] In accordance with the first aspect of the present invention, the pressure
snubbing means (70) for inhibiting variation in the pressure of at least either suction fluid
or discharge fluid in the expansion mechanism (60) is provided within the casing (31),
whereby the pressure snubbing means (70) is allowed to exercise its inhibitive force at the
position extremely close to the suction and discharge parts of the expansion mechanism

(60) which are sources of pressure variation. Accordingly, the action of inhibition against

pressure variation is exhibited more effectively than is possible in the prior art and the




property of response of the inhibitive action is
expedited. Therefore, variation in the pressure of
suction fluid is inhibitediqnore effectively.
Accordingly, the equipnent is reduced effectively in
vi bration and pressure | oss due to pressure variation
propedyn df rebponaeldf the dahibitive ateadsrespeditedsi Miterdforel wpiadive i the
equi pnent in reliability and operating efficiency.
pressur®@OARL &b ALAiinhibitel Mc¥6 eFEARERE  Wcbdrdiniy, #RCRtbment is

aspect of the present invention, the pressure

efpid;

redue AR PN Bl GO G g oty BTt R bR i LrRlaiion,
suction ssa

it bee i EpaApBRS BAESLE il b ISUEHY &%é%ﬁeﬁﬂﬁ%@‘@@}?ﬂ by

res revrlatlonl i nhi.bited., As sul t of

100408 7 arFBREHIY: 1 $HORenT I {54 T 4pesh of BB Bnvention, the
further effectlvel and the praoperty of response is

pressyrgughing chamber(dhx mfor@i sletion of prdriggrant from apdipisehargsof
accordance with the third aspect of the present

refriggrantdmipicther thhsuctipn passagevayr(@hbonibe disehvioes pasyappway (35) which
provided within the form ng nmenber (61, 62) such as

is a sotifve of passsuaa darfiationt wherabls pebsurdrearexipa msinbibited.c hAs a sesult of
(60). Asa result of this arrangenent, not only

this artdhigbliabt] the absCer iaRMitRBSS ok Yullie:r ekeciivety dndohr pivperty of
position near to either the suction passageway (34)

resporidk lélﬁﬁar&k}eaqgﬁme%ﬁéﬁgemy (35), but it is also
possible to prevent the equipment fromgrow ng in

[0041f! 2¢€ aﬂﬂq AlsSie, 1H%E(§)rhzﬁlc@%1ﬂ:hetﬁgﬂﬁ  REEHDE R Pz&eﬁﬁﬁ%&tm, the

nst ation space In whic the pressure

e LMY SRR P%;V&@%%ﬁvff‘lﬁﬁ%%ﬁf%dd Bt Qg 62 such o
o e RSB ik sl s

to the, expansi on nechani sm ( 6%) maki ng utl||%ﬁtugn
not ongy injibativedarcgicam pasttyey be sx5rkd {0311%6 ppeigioBmgRIdo either the
pressure pul sation in the expansion nmechanism (60) is
suctior paishgeveand34)edrithe discharge passagoiver (BS5); b it ipglsa peisitle fraprevent
attachnment of the attachnment nenber (83), especially
the eqtipm@nt for o wigg po size bvausk thpteds sopedd texpame esepafde4 3]
In addition, in accordance with the fifth aspect of
installativh fpaes@nvhitnieioth el plebire Prubbiag icRarabetl{Bl)ng chanber

(71) is divided by the partitioning nmenber (77) into

© [00421 he 1R addition, in accordance with the fourth aspect of the present invention, the
attachment member (83) in which the pressure snubbing chamber (71) is formed is
mounted to the expansion mechanism (60) by making utilization of a space within the

| casing (31). Therefore, pressure p.ulsati<m in the expansion mechanism (60) is easily and
effectively inhibited, just by additional attachment of the attachment member (83),
especially to an existing positive displacement expander.

[0043] In addition, in accordance with the fifth aspect of the present invention, the

‘pressure snubbing chamber (71) is divided by the partitioning member (77) into the




i nfl ow outfl ow chanber (72) in fluid comrunication

Wi th the suction passageway (34) and the back

pressure chanber (73). Theygartitioni ng menber (77)

di spl aces in response to pressure variation to

t hereby cause the inflow outflow chanber (72) to vary
inflow/dutflowthembAS(72) indhi tompihusidatiorawith dgesuerién pdstageeap @8 and

possi bl e to positively perform discharge of

the batle f)fe‘ssﬁﬁé AHmbR (el ThepartiiSnifi GlehibRr PP AR08y in(rdhbnsd to

t he di scharge passageway (35) from the inflow outflow

i e
e B AR S b g
T

chanber (73) is brou into f|UId comunj cation wth
the inflgye/opiflost ehambep 6629 a(lfg;ucapn eheefidgaspntgnto(the nflopy/outloyp

Wi th the conpression nechanisnis (50) discharge

chamber €229 diros cithes thsuctiorepassicswihn (b op thesdisnbergsfpasdageway (35).
conpr essi on nechani sm (50) can be used as a back

By mqanesfthise presfAne oardlitiogliypostthetsearidseffeotinade dhltilsitadr ovi de a
separate back pressure neans and pressure variation

[0044] s efEspetiaNg iy tHeiTitish@d obihedRedeRENPaNBNY Brc dack Pichiule
configuration as conpared to the case when using an

chamR$ P ﬁ{)ﬁéhtvﬁ?ﬂocﬂhlél SorthALRRAIGIRRR HeVifteRDY sHRB\S) of the casmg

equi pped [0045] In addition, 1n accordance wth t

31) thkth

Ted og mr Cﬁ&%&re&?%&%fﬁﬁﬁr Eugp? Hfsb]?eﬁlg? f:ﬂ%?salré’ mreby the

dischaff¥ PHB Y hﬁ%?fé“ﬁtﬁﬁﬂi@%&? A
82

AccorfieR: {4 is R B IO io8 ARFRATle FROCRate RE AR RGPS

there_ is no need to provide a separate hack pressure

variatiep avffegHuely ielibitecdeby ar ngxneasve énféwm@& ¢ gyratlpﬁ A% Bereaged
by an inexpensive and sinple configuration, as in the

to the tasehensysingtanciccurhelator wdinhtis ratherenpensive and hawilyl equipped.
addition, in accordance wth the seventh aspect of the

[0045Dr es dntdditiesniniacmrdrve withobé siktbeasges pif degmesent mxpativgethe
is used in the refrigerant circuit (20) of the air

back peexsetietchanBér (78) istacught it Millidebmpeudi@itios vathvether the suction

conpression refrigeration cycle, whereby the air 13
passageway (34) or the discharge passageway (35) by the connecting pipe (81) having the
capillary tube (82), to thereby make utilization of its fluid pressure. Accordingly, there is
‘no need to provide a separate back pressure means and pressure variation is effectively
inhibited by an inexpensive and simple configuration, as in the fifth aspect of the present
invention.
[0046] In addition, in accordance with the seventh aspect of the present invention, the

positive displacement expander is used in the refrigerant circuit (20) of the air conditioner

or the like which performs a vapor compression refrigeration cycle, whereby the air




conditioner is reduced in vibration as well as in
pressure | oss. Consequently, damage due to the
vibration of the apparatusig s avoided and the
apparatus is inproved in operating efficiency. [0047]
In addition, in accordance with the eighth aspect of

conditidi@r RIredesd irl Viveiibh afwell @albgessitcobosde Camsepent!pdamage due
refrigerant circulating in the refrigerant circuit

to the #Pation STRREMParalRNS Mebiddd RASRE B RrdtQs BAMYI¥Ed in operating
earth-consci ous equi pnent and appar at uses. Especially,

efﬁciei'lg); the case of carbon oxide, the sane is conpressed
Up'to its critical pressure state and pressure

100475 rieiepR BARGRIRE R RFEBASReqBt st Pafth AR
carbom IR Yo g BFEETER e GG 1 e s HRBIRCh R (D afieshy

whi ch shows an air conditioner according to an )
making itpensibterio parvidararthroensqieus equinmens and amngtateses j Bspgeially, for
| ongi tudi nal cross sectional view which shows a
the cageorfpagsmi axides sheaame encommpressedup by i erificabprgssure gate and
enbodi nent of the present invention; Figure 3,
pressugOVaRHtiea doaéspohdiugly iddréyseqmat higpressui( Biatios issefitcaginm
whi ch shows a principal part of an expansion ‘
inhibit¥B B maccording to the first enbodi nent, wherein
Figure 3(A) is a transverse cross sectional view and

BRIEE!I%%@ ﬁONF(?F‘Tm@gWI@gg cross sectional view

i gure I's a longitudinal cross sectional view which

[00431228mqh9£{c§%2@hﬁ§@’a§m§) oo 1 he expansi on nmechani sm

I'Ng rst odinment; Figure 5 is a

. transverse .crqss _sectional view whi i |l ustr.ates
Fiatfsd T PR Amera Vhisd Sawp an et S aReis ARk i ng
to the first enbodinment; Figure 6 is a |ongitudinal

embogipisatolde P nKERERwhi ch shows a principal part of
an expansi on nechani smaccording to a first variatiaqn
Figae % i e lengigdinaherosk q@@tﬁﬁqal yiew which shows a compression/expansion

unit according to a first embodiment of the present invention;

Figure 3, comprised of Figure 3(A) and Figure 3(B), is a diagram which shows a
principal part of an expansion mechanism according to the first embodiment, wherein
Figure 3(A) is a transverse cross sectional view and Figure 3(B) is a longitudinal cross
sectional view;

Figure 4 is a longitudinal cross sectional view which shows a principal part of the
expansion mechanism according to the first embodiment;

Figure 5 is a transverse cross sectional view which illustrates operating states of the
expansion mechanism according to the first embodiment;

Figure 6 is a longitudinal cross sectional view which shows a principal part of an

expansion mechanism according to a first variation of the first embodiment;




14 Figure 7 is a longitudinal cross sectional view

whi ch shows a principal part of an expansi on nechani sm

according to a second varhkation of the first

~enbodi nent; Figure 8 is a |longitudinal cross

sectional view which shows a principal part of an
Figl®X Pas1oapitiEadl 2russ sectioaalrdéw gvhich shotvh arpeinvipal gt offanof

the first enbodinment; Figure 9 is a |longitudinal cross

expansHRChbARRIsmVARW Y 61 SSHAMSyaRbh HEMBEkst BAbbdotenthe
expansi on mechani'sm according to a second embodi ment

F1gu% 8 e loﬂgﬁﬁcﬁﬂﬁl ohdR¥ &Lty Wﬁgﬂ view WIS (s a Prifct ?9(‘15&1{ icqnal

0SS se onal” vi ew whi ch shovvs a princip part of

ansi on a ace t n of
expansimESBRRE SHaBh B BRI Fhd g %ﬁ%“.ﬂ?‘%‘? nal
. Cross n vi ew which sh ri nC| f
Figuin Jok saad @ﬂﬁma?ﬁt@ﬁ?la‘e%%%%@sa p{lﬂ el Bt e e
enbodi nent of the present invention; gure, 12 s a
expansiehigpeehagisrraccerdingstogeseeonshRmbagimaRt ﬂ&?f%ﬁﬁa%wsmm
princi pal part of an expansi on nechani sm according to
Figwae 19 ix 4 longitistinil wess sestiondlevipy adiahtshowy a prineipal mErifran
13 is a longitudinal cross sectional view which shows
expandorC@BtHaa5a andekpatosi vaniatiomdf thacemndiemyodioeat;f i f t h
enbodi nent of the present invention; Figure 14 is a

Figuré 3D SVEOASInIRS Srose sdckiondlview aichEhows & peinsipal part of an
principal part of an expansion nmechani smaccording to

expanél&?mébﬂa&,ﬁnﬁmeﬁh@@ta thﬁ& drfbb@inic@t 3Bthi Pre@edt iRAREIBRS €

cross sectional view which illustrates operating

e 4 73 e S RSB BaREY SR B SR R
| NVENTI 00
expen s A R L AP Pt S URE TPy e §f;thmﬁfﬁ?5r§“ﬁ%%8ﬁ bed
e L A BT i S BBt
condi tioner (10) of the present enbodinent is eqU|pped

unit aqwltdﬁl%torﬁ'isﬁlt smbodigesidbepissrnt BWSAHISr of the present

i nvention. OVERALL STRUCTURE COF THE Al R _CONDI TI ONER
- Figure 14 is a transverse cross sectional view which shows a principal part of an

expansion mechanism according to the fifth embodiment; and

Figuré 15 is a transverse cross sectional view which illustrates opefating states of the
expansion mechanism according to the fifth embodiment.
BEST EMBODIMENT MODE FOR CARRYING OUT THE INVENTION
[0049] Hereinafter, preferred embodiments of the present invention will be described
in detail with reference to the accompanying drawings.
FIRST EMBODIMENT OF THE INVENTION
[0050] An air conditioner (10) of the present embodiment is equipped with a positive
displacement expander of the present invention.

OVERALL STRUCTURE OF THE AIR CONDITIONER




15 [0051] As shown in Figure 1, the air conditioner

(10) is a so-called "separate type" air conditioner,

and is equipped with an oygdoor unit (11) and an

i ndoor unit (13). The outdoor unit (11) houses

therein an outdoor fan (12), an outdoor heat exchanger
[0051]( 23s sh@whiih Figurd Dlhe WRYoSdMidiR émi}lis/;e sq-2dl)ed "sepmeaiongbe” air

four-way switch valve (22), and a

conditx?ﬁégpélﬁlﬁg gg’ﬂgﬁ%&?@igﬁ %Si’ Blﬁtldﬂblt urﬁf’(ﬁi) ardhintii@oRtuRaramandhe

ouses erein an indoor fan

14. an_i.ndoor g 4). t
outdoat i (3 B s k@R ap AEGbo SR LR EL ot hed oL BED, o fir
unit, (13) ig. installed inside.the. bujlding. In
four-way athf#bY%lvet Q). SEensPunnat P9 Vaé‘ﬁed&?ﬂean.g Adoor uni t
(13) are connected together by a pair of Lnterunit .
compréssipaxpausn unsh (30)Fh O hieilss Spnsh Msdpdors; o (ﬁl hovsegerein
will later be described in detail. [0052] The air .
an indowiah (14pamt ar( ibdpor heet exvbenger (Xh)r | Too awfdoes ynal (1) is pfalled
The refrigerant circuit (20) is a closed circuit in
outsidebaitdinde Teripdessinitr(1#pip ansaliod insiietthe BOjding. helnjaddiien, the
heat exchanger (24) and so on are connect ed. o
outdoohdit (119384 kne ind bR vhif(13)08¢ adtinected tugethef B} phis of fritérueid lines
up with carbon dioxide (CQ2) as a refrigerant, wherein

(15, 1&3{‘ eTﬁ@E&%%%s%ﬂ/eﬁp%nﬁbﬁ Gt 63(? il MatertHeedek@fticdge datatl.

rcult to thereby performa vapor conpression

[0052]r ef ”][']Hega%r (%nlflgg)flg% ﬁg? %nﬁh{dgg % i é{f&t%ﬂ{:{;ﬁ @Zﬂ)h €qhe refrigerant

exchanger e 1 ndoor heat exchanger (24) are

e 30 BT R R OB e
ot oE RIS 830 LRI MG B s 0

air taken in by the outdgor fan (12). In _the indoor .
filled ypeyith é@@b%ﬁ’g’éif&é(@@) as 3 whigeguatierain the Tefigqignts cifqplated in
refrigerant circuit (20) exchanges heat w th i ndoor
the refdigerantadieniti(20) toyheréhy pentooor aper qorupressjaposHigerationcyslet
four-way switch valve (21) has four ports of which the
[0053 i r SThepmtdoor heatenchrmgers(@3) mdahdinslobahage exsbgeger §89) ags each
t he conpression/expansion unit (30); the second port
formed By & o6¥peatvedin dhdatighhdanexdhangt wfithe crosadin(typy. tlo thmeutdoor
end of the indoor heat exchanger (24) which is a gas

A Pl iy g1 e
with oﬁ{)&‘r&?r APiLDE §PHE LR dBF Fani($2)C O M ARLAD I Aedt exUdiger(24),
refrigerant circulating in the refrigerant circuit (20) exchanges heat with indoor air taken in
by the incioor fan (14).

[0054] The first four-way switch valve (21) has four ports of which the first port is
connected to a discharge pipe (36) of the compression/expansion unit (30); the second port
is connected through the interunit line (15) to one end of the indoor heat exchanger (24)

which is a gas side end; the third port is connected to one end of the outdoor heat

exchanger (23) which is a gas side end; and the fourth port is connected to a suction port




R LT 16 (32) of the

conpressi on/ expansion unit (30). And, the first

four-way switch valve (21)1g s selectively switchable

between a first state (indicated by solid line in

Figure 1) that allows fluid comunication between the
(32) of tHeTomip@dskiopRepidRnIR@qBe). Podd, trdirkd foudwapswitch edte (1) is

between the third port and the fourth port and a

| B j 1 {88lirleNn FEgu@&! Ethd) all
selecttﬁrﬁgr;%ﬁgtlclﬁﬁ‘tﬁ& SetWeE%hE%t%ﬁté{Ynd%a@&?ﬁy d1i¥8lireNn Fidu@s 1 ethd) allows

ows fluid comunication between the Tirst port

i 5 e Ao L ST o Ao
e BB B e PRl TR LM T A S

. the conpression/expansion unit (3Q): the cond, por t
Figurg 1) (bl dbtid eormmaniGatigr efskgen he fifst Potl aBe 1 thegport and
__exchanger S%B) which is a liquid side end; the third
fluid qeepunieationrbebrgen dha secondypert #ndl thaf@pthwart.| i ne (16) to
the other end of the indoor heat exchanger (24) which
[00551 s a Thegebohdsfodewepndwitendalvdh@2) bes four ponts off whicl hedustarprt is
to an inflow port (34) of the conpressi on/ expansi on
connebted to 4B3O0tfloAN bt (BBEofIRE ontlpresridn/eepansion tnit (303) the seqodd port
is selectively switchable between a first state
is con]glél:dfﬂéii ©ahEShBYerrithe bitddorihBatfix@hdrzed (23) Ratich iak 1iqull side end;

uid communi cati on between the first port and the

the th%% ??ﬂ gsncg)%%x%]cet@#@ugd e in@é?%’t‘ﬂﬁ&g{ib b etneeerd e ttdobFheat

ourtth port and a second state (indicated

e PRI BB 85 0nd e e PP o

port (gzﬁg)tflﬂ%gc%p%%s% o%?s%ré%}_ié{é@bge 3 tlgg.‘nds &)%ggv%y @&{tsh valve
.COVWPRESSI ON EXPANSI ON UNI T [ 0056] As. shown .in.Figure

(22) igselestiyely spitchahlpbawerbniEsk ﬁt[éws(i s kY %@@)lme in Fiburc 1) that
constitutes a positive displacenent expander of the

allowpfleideammunieation %ﬁt‘@ﬁ@l therfastinstand tha spoegd pat podHbidn s

' a longitudinally-el ongated, cylinder-shaped, o

comniuaication betivegn the dlsietiperbmditha dourthiparhangleriseconchstage (indicated by
bottomto-top order, within the casing (31) are a

brokes UIAP reBigivent )nka hdows luidadmmatcatiehdetwden thofist pért&d the
and an expansi on nechani sm (60). [0057] The di scharge

third RIrPMd(B8) chbnkAAR6H Bétween the8ecoadipag ahd e folitth port.
di scharge pi pe

STRUCTURE OF THE COMPRESSION/EXPANSION UNIT
[0056] As shown in Figures 2 to 4, the compression/expansion unit (30) constitutes a

positive displacement expander of the present invention and includes a casing (31) which
is a Jongitudinally-elongated, cylinder-shaped, hermitically-closed container. ~Arranged,
in a bottom-to-top order, within the casing (31) are a compression mechanism (50), an
electric motor (45), and an expansion mechanism (60).

[0057] The discharge pipe (36) is connected to the casing (31). The discharge pipe

(36) is arranged between the electric motor (45) and the expansion mechanism (60) and




(36) is arranged between the electric notor (45) and

t he expansi on nechani sm (60) and 17 fluidly

conmuni cates with an interqmal space (S) within the

casing (31). [0058] The electric nmotor (45) is

di sposed centrally in the casing (31) relative to the
fluidly cagintinidatagivittlian éttinalnspabe(S) ofithid the cebieg {3l).c not or

(45) is made up of a stator (46) and a rotor (47).

[oossjrhe STid Qéctfidbtdr4)iis Bisposee Cuitedll 1@ thehasing (&) relarifatehe
of the casing (31). The rotor (42) is disposed inside

longlt%ﬁ‘i%ls&lﬁu%n lgﬁé%f anfh e é@r‘l@m%ﬂﬁf(%)ﬁﬁ”‘ﬁfadé A6 b¢ QEtat%r fd’%fahd a

coaxl exten s therethrough. The shaft

rotor @92“1&1{%#&& @6 8%&&1 é&cﬁg ft& the-llﬁﬁef‘rsst]ﬂ%&e of(tﬁ'é)gaéinﬁ (31). The

rotor (3§ 5Eed i agltrl‘? B S kg Plo bttt 1oL

eccentric part (41) 0059] The two | owe
coaxigl e ﬁéheaahliogglz 58Th€5%5yﬁ&4i) OBFEEs mfﬁh%%égt hale shaft
have a greater dianeter than that of the main shaft
(40) ippuovided.4y ita Fovea icad foitlnied losise pide eecenitie papta (3 59k t1de shaft
the center of axle of the main shaft part (44). O the
(40) it fusthkoprevidsd,de ite upmen end, ovitlpasingle(UpPer $5d) gecertine panétl).
one constitutes a first |l ower side eccentric part (58)
[0059RNnd t Tie: twrletver Gieceonmtsit iphtts €38, 69)se forthel onelrthat they have a
eccentric part (59). The first | ower side eccentric

greatel? ﬁfa&netérgf@n ARG HREMARGANE ph@ () 284 d: PEBaNt EdcentRiRhlly
(59) are off-centered opp03|tely to each ot her

t f;
relatnf(ejl) Ald éé‘ﬁltelr ﬁf 1he gﬁl@tﬁ%{% %afﬁﬁgrﬁ 43, tHELERVS 1R kideRBEdntric

e ot per side eccentric

parts @gaére)t tlh%)l T on h 9 s%tl?tg% %fei}sﬂa ?c%wértshcfé%& parfﬁ% @ﬁ) and t(l}e upper
one oSS q%%gw@w;ﬁwefe{c%t%%'p%ﬁéé& e e B

mechani sm (50) .constitutes a rotagy ressqr.of t

(58) a@@\ﬂwgﬁeﬁ@ddpy%ﬁg Sasentri¢Rart {yhsE @C&ﬂte ORBATIER, t()s‘-’é?h other
has two cylinders (51, 52) and tvvo rotary pistons

relativesy thesgenter phaxlpef thempie shaftparhiddharPs the(otimr hand, thgypper side
head (55), a first cylinder (51), an internedi ate

eccenfpicgtaet ((LSB); formeg socithaciy hisalgreaies @amemn thaa that ofithelroaig shaft
(54) are arranged in layered fashion in a

part (40 bhdibanddgcaitdedlly (£R664 td the bentéd sfsixlesrfdhsmamrsiiaft part
cylinders (51, 52) contain therein respective

(44). cyl i nder - shaped

[0060] The compression mechanism (50) constitutes a rotary compressor of the
swinging piston type. The compression mechanism (50) has two cylinders (51, 52) and
two rotary pistons (57,57). In the compression mechanism (50), a rear head (55), a first
cylinder (51), an intermediate plate (56), a second cylinder (52), and a front head (54) are
arranged in layered fashion in a bottom-to-top order.

[0061] The first and second cylinders (51, 52) contain therein respective cylinder-shaped

rotary pistons (57, 57).  Although not shown diagrammatically in the figure, the rotary




rotary pistons (57, 57). Although not shown
diagrammatically in the figure, the rotary 18 piston
(57, 57) has, at its sideqgurface, a projected, flat
pl ate-1i ke blade. The blade is supported, through
swi ngi ng bushes, by the cylinder (51, 52). The rotary
piston (875 5Pyhas ek its sidlie tshiface] herdjsatal flayplatedie bidit) dhgblpds is
with the first |ower side eccentric part (58) of the
a indhe biliBebhehe Bamder (BE52)0t Bhy rdving tpdston G77)
Suppoﬁafﬁ]itr%&giﬁ%éms%%nd cyl |I5}ndetlf5q(52)(ts ’enzgages wﬁ}?ﬂﬁe

within ?}geggf@{jcﬁ)%ﬁé&@g@g %%ag&ﬁﬁm {h"{; ggg{%\%el(s'%&) ecinttib Bast (8H)lof the

prston Wwthin the first

lind 1), i, at its. i . o
shatt Bl PG et o rorn i B R IR SPter S EE 2
he fi I ' ' d i .
engaggspgtiobe stcong iR oot BrbOoF it be FarthgPont Bl piron
the inner peripheral surface of the fjrst c1 . nder .
(57) witbinjthe fiyst exlinder (54} isnairits inpes PepphesrlPUHPeS, Ghs ﬁs@% cQfjiach Pt

the second cylinder (52) is, at its inner peripheral
the ousupdripheral surfask ofithedirstdnwerctideachntrin @ae (3B rand é. apHePEEr
surface of the second |ower side eccentric part (59)
periph@@absurfice, dh slidig cotttaot withrthp meaperihefahswface of e firsieylinder
contact with the inner peripheral surface of the
(51). BEMRGitRY hhst e r0B2) pisAAAS7PwRBRRLeSSb Nyl mdantsa) is( &3s
53) is defined between the outer peripheral surface of

i { S EIRR RélodtBEperiphBal sipeick phgieakcond
thoet ﬂsegﬁggleﬁgff%égﬁgagg?él %Ig}é(z%t{ﬁ 5%)@?%862] SI’Eacr? of tehecon

lower 5l géce{ﬁ?ﬂ g%ﬁiﬁ%%ngﬂ, I, ?51?;%%%1@?%? sdrﬁicé’,riﬁ\éii&iﬁg c%\fg%& with

respectiv n-por suction por

. 32) radially extends thyo t cyi .
* the inrif prrititl Pt AL R e SR Ra G Yl Brpsing khamber (53,
51, 52). In additiaon, each.suction port [
53) is é@&f@ﬁ &@%«e@a H&m@r@@ﬂphféa‘c%%ﬁaﬁﬁ%ifot@? %“rt%f? I% Sfﬁ%kﬁ‘z’fe
. Each of the front and rear heads (54, 55) is provided
inner pgiripheral yuskpreel the evlindes tHafge port (not shown). The
di scharge port of the front head (54) allows the )
[0062]c onpEiask bHihe Fhstrahé seqoBd eylmdend (31t 3 ispoHigd sith fgepective
(52) and the internal space (S) of the casing (31) to
suctiof pott (32). cObemintionpert 32, 32pmdllytekends broughdheeyimder (51,52),
hand, the discharge port of the rear head (55) allows
with tHéT@rnﬁiﬁﬁmfg%&ideniﬁgaﬁbf&[e dBidlevb1)J82). t headditiont, emopl suptdey port
(51) and the internal space (S) of the casing (31) to

(32, 3%) iY 6L Yd R QHBHRIdE A Leadlnl 13 BAS piptnBer . 1N

[0063] Each of the front and rear heads (54, 55) is provided with a respective
discharge port (not shown). The discharge port of the front head (54) allows the
compression chamber (53) within the second cylinder (52) and the internal space (S) of the
casing (31) to fluidly communicate with each other. On the other hand, the discharge port
| of the rear head (55) allows the compression chamber (53) within the first cylinder (51)

and the internal space (S) of the casing (31) to fluidly communicate with each other. In

addition, each discharge port is provided, at its terminating end, with a respective discharge.




addi tion, each discharge port is provided, at its

termnating end, with a respective discharge. 19

val ve (not shown) which iggformed by a reed valve, and

is placed in the open or closed state by the

di scharge val ve. And, high pressure gas refrigerant
valve @bSgHoanyedichnié forink@ by iantal vadve, apdisel4cs)l infhetdpen onslosmgl

(31) fromthe conpression nmechanism (50) is discharged

VERAPT 858] 1054 SXRARS b tefHpetant dRkhAyediaso BE
Stateb?ﬁﬁé?cgi&gg%gr ge pig%1 ’(3%1;'.E [0065] e sunp B oh

AR 9 S8 O o R n 8 s
o or ke BRSO BB i 1

configured such that jt punps u | ubrj cat | ojl.in
[0064} ne A5 pil SR Hb‘yhlfcg?l&mcaﬁg%?l Freotlegied 1 fansd aARE Bytjom of the
_su plﬁﬁgroove (49) is formed in the shaft (40) sucp
casmgt(hg)t Moussedentthe lawenend afitbe S1irH0) 30 centrriaga oil Pemp i)
- groove (49) is fornmed such that |ubrication oil]
which dipesil inpheoyil suvep.oi Thepaihpunip 848) issconligptedstch tat § prapayp
' parts of the conpression and expansion nechanisnms (50,
lubric&) oillif @&l stag exRanRinaf tiedhf#®m E60Jil ampéHt groavedhis
rotary expander of the swinging piston type. The

forme @ PBE ShaH(J0FSRAThAR L@Ms hfrobsrde shatt (40Pt Thesitlsyppls) groave
rear head (62), a cylinder (63), and a rotary piston

(49) istBhed %ggg@% g}{) chitfh AKX a nglg{r}) t{%gl)%ﬂip%mp((?@) is stiislied to

front , the c , and he rear head

Slidm%‘%t%{sé) ?n eeoc-%_— g“”ol‘r%gea%l H e%%g{og\%é{&%ﬂ%ﬁg &%18 g?) end surfaces
ool S G A SR P B

assed through each of t A red, c 0 S, |
pistoniiier WieFURISIOp-SHAPD (OIS SR e fegheptied (62) 2
front head (61), then through the cylinder (63), and
cylindet®A), ahd 8 efArtIHEoR €D head (62) and the upper side
eccentric part (41) is located within the cylinder
[0066] 63) .In i@0EPEnsToremectaaisy (H03 ttamfrom ticad 66 Noths exlingder (3. and
the cylinder (63) whose upper and |ower ends are
the red2theadk@d) artherangddiinyayrirat fashi¢Hit) a battosinapenp dridére  The lower and
circular ring or cylinder and the upper side

upper S8 8RfaCELoRAE Eyl{rdlid) (63§ atelRockba tdspéetplyi 18y the fimhainidrear heads
engaged into the rotary

(61, 62). The shaft (40) is passed through each of the layered components, in other words,

-

o=

the shaft (40) is passed through the front head (61), then through the cylinder (63), and
then through the rear head (62) and the upper side eccentric part (41) is located within the
cylinder (63).

[0067] The rotary piston (67) is housed within the cylinder (63) whose upper and
lower ends are blocked. The rotary piston (67) is shaped like a circular ring or cylinder
and the upper side eccentr.ic part (41) of the shaft (40) is rotatably engaged into the rotary

piston (67). In addition, the rotary piston (67) is, at its outer peripheral surface, in sliding




piston (67). In addition, the rotary piston (67) is,

at its outer peripheral surface, in sliding 20

contact with the inner perigpheral surface of the

cylinder (63). Furthernore, the rotary piston (67)

is, at its upper end surface, in sliding contact with
contadt Rethiteainnbepdiphrd) swafide bfthe aylindet $63)0WEnrtisrohos, teaowyry

in sliding contact with the front head (61). And, an

pistonQ¥PARTH RO upsdhRAB ShrfA85h slidinb RbABEE WiEh Weesartead (62nehd is, at
peri pheral “surface of the cylinder (63) and the outer

oA 4RSS 8 oot e

S A R AR 08P A o
65). [0068] A 6) I [ | i

SRE 4 WG  E TN T e

plate extending in the radial direction of the rotar

rear hgsidd 62 thegylinderi63)p padbidie rqtany piston 9 ogsinehaPRAI ﬁgﬂfﬁamg
the outer peripheral surface of the rotary piston

membgEd)the Frpansion phammbaéDhanber (65) within the cylinder
(63) is divided by the blade (6) into a high pressure

[0068Fi de A Bladé (€4 formed ditegrally dith thencbtaxy povenpi6@ s Urke bladgd6) is
(di scharge side). The «cylinder (63) is provided with

shape@iB&%h plaftf exptRINgSin ((6SradRBlirectidg of e ronky plswne67) 6T he GE)e
are each formed into an approxi mately crescentic

(6) pr@%@f@ut%i’dl? BroBdth B8l BerdiHef A SR M1 F thd Bty blsBin (67). The

ace and an outside surface which is a circular arc

expa'nglﬁé ?@%&e&@%&%%%ﬁgder%i)pg anfdedbdﬁﬂs blafd (d'] ehe a6h8i§h

e surface of t'he bush (68,

e g
BB LB ot AL R R e

configured rotatably retractably relatjve to the , .
each fexppadrigioran @proxipaisbogreseRuicshapmBraRe AR Kikisuaceayich is a flat
provided with an inflow port (34) fornmed in the rear
surfach endiar 6@yida surface whiclk isaveisoler arcamyfagerndede meuptsd, with the
cylinder (63). The inflow port (34) vertically
blade ¢ helidherehetirvken.r Bre ihsidelsur6@} ofithe Huslks (68 68) slides agpinsh the
is opened at the position in the inside surface of
blade td)SvHiR@n theathet Bahid thbaiitsids si@iceiof tith tush (68,168) slides against the

conmuni cation wth the expansion chanber (65). Mre
cylindSPEBY.f I B bidde (6) % duppttdithroRBH 1S bush¢68, 88} ByMR@tinder (63)
and is configured rotatably retractably relative to the cylinder (63).
[0069] The expansion mechanism (60) is provided with an inflow port (34) formed in
the rear head (62) and an outflow port (35) formed in the cylinder (63). The inflow port
(34) verticaliy extends in the rear head (62) and its terminating end is opened at the
position in the inside surface of the rear head (62) that is not in direct fluid communication

with the expansion chamber (65). More specifically, the terminal end of the inflow port

(34) is opened at a somewhat upper left-hand position relative to the center of axle of the




(34) is opened at a sonewhat upper |eft-hand position

relative to the center of axle of the 21 nmin shaft

part (44) in Figure 3(A), shn an area of the inside

surface of the rear head 822) that slide-contacts

with the end surface of the upper side eccentric part
main shdd bart () iR iRt S(A), AR Areal dFehOuiE gufARIOL tHedB)r head (62)

radial 'y extends in the cylinder (63) and its term nal

. . On the other

that s oh s ORBASE Qi HONE R FRSMR cpbibi bl LI

ition, oW

T L T
opene o S i 9 g A el o

_ 263 and expanded, Low pressure refri ?er‘gg\gﬁ .after .
ports (S4,5¢ erecrxtensiod by pipdraie qutrdAgR cavig G | BUF-pp e pgysion
to outside the casing (31) fromthe |ow pressure,
mechasiste(60), igi pressuvsorefigeranh & drawvn dwoughithe infiqvopetp 614)dnto the
(34, 35) constitute, respectively, a refrigerant
high pBld@irk side pteagtindey (68)dnd cxpideder bow priisswh seftjgerant after

passageway in the expansi on mechanism (60). [0070]

expandiOfis’ REVered BdotdPthe bEIIRWOUITIGE) W diiside Giceasing 313 fiedh the
passageway (9a). As shown in Figure 3(B), the

low prgés‘afévﬁaé h gg%tﬁhe? JorROBaNAdwWaNd betToa FRd (B4, 38) Genstinge,a

ortion e Inside surface of the rear head (62)

LDLo 2 vi | o9 in

respeclif e A G AR AT D P QRER BT pacRlachlog

: ortion of the oove- shaped passageway (9a) is

the expagision Mg 13’51(\?&1:“ cally el ongated rectangul ar shape
in Figure 3(A), ..and is Located on the left-hand side

[0070br ¢ et Al 692) Supre B MG AP STAPES R R pRR DR As

Figure 3(A). In addition, the upper,edo%the . )

showwng‘@weé the graeveataps,passgs WY, (9) dy fogmedpygrqoying a portion
| ocated slightly interior to the inner peripheral )

of the snsideamefacd of the raay headd6?) 088 catsryegronEe shagoBrviaaan gpening
t he groove-shaped passageway (9a) in Figure 3(A) is

at the I@titsetfacd of the pear headr(62)f Thhepemisg dertiouof theegrodver fhaped
rear head (62) that conmes into slide contact with the

passag@ty $04) 18 Rt intbheretRARY cbhgfte@ exemgtlacsippe in Figtje 3(A),
And, the groove-shaped passageway (9a) is fluidly

and is§ NiCRR G- Widd Sidd 6 (BX R 0@ Bx e R ahai0 GRAf pird () In
The upper side eccentric part (41) of the shaft (40)

Figure! f(ABr ¥ Q&ﬁné’ﬂ, b tbper end of the groove-shaped passageway (9a) in Figure

3(A) is located slightly interior to the inner peripheral surface of the cylinder (63) while the
lower end of the groove-shaped passageway (9a) in Figure 3(A) is located in a portion of
the inside surface of the reat head (62) that comes into slide contact with the end surface of
the upper side eccentric part (41). And, the grodve-shaped passageway (9a) is fluidly
communicable with the expansion chamber (65).

- [0071} The upper side eccentric part (41) of the shaft (40) is provided with a

connecting passageway (9b). As shown in Figure 3(B), the connecting passageway (9b)




connecting passageway (9b). As shown in Figure 3(B)
t he connecting passageway (9b) 22 is forned by
grooving a portion of the #nd surface of the upper
side eccentric part (41) into a concave groove shape
havi ng an opening at the end surface of the upper side

is foraed By erdovingpagdrtiqrddf)thé and ngfachef theapphresidt dcotric part (41) into
addition, as shown in Figure 3(A), the connecting

a con@aﬁ%%ﬁﬂﬁf‘é@ﬁa;ﬁeaﬁ)/mg%n%éﬂﬁg al h @nd s@face W &e \Ppetside eccentric
extendi ng al ong the outer circunference of the upper

part (ﬁ)%mrﬁ;g Srpiee H%Fl&) ?Zzt (ﬂflzl)ddlt o?]ﬁr LGIOURR F1%di‘§3(as)sthe connecting

ci’rcunferentia connect| ageway

resiiib @B e A STHAEL et HERA ot fafgfceor
41
the iR HAF PeTeaRE (LDt EPrbeEy Ehe PrRBera e EHat AL

(44) relative to the center of axle of the er side
connestip® pessrgevsx (@b lies on ading coprecting thepepter phayle Pg&‘étné@n shaft
t he connecti ng passageway 9b) of the upper side
part (¢Dcedths eenfry p% axla of thevpper ide sestitric phs (41 ynd kiepdsifanedy
port (34) and the groove-shaped passageway (9a) are
oppoditeaol gtetcentet of axi¢ ef thie agmshat part (40 oetatine to dlhd cententof hxle of the
each ot her through the connecting passageway (9b).
upperNadetectéttic Fir@ (1§, 3A8M( ok $he JhARI(@GE0tadds| OB cOfineating passgesvay
snubbi ng nmeans (70) which will be described |ater.

(9hb) deQJ@ﬂJ)e{ ﬁd@@édehtr%artt(hﬁ BERANS WA, WRERBY t&ﬂhﬂ@@)pohqscl) and

provided with the pressure snubbing nmeans (70)

the gfogﬂf%‘%ﬁaﬁgﬁ H&s@z%ﬁ%(/va% ?ﬁ})@?eﬁﬁﬁ%ﬂghet' iRt RRentiEd QE i g 'Itfatmn with

S a pressure snu

orned in the i
cach %E??B%ég‘ﬁcw%mg setrit OF)- g eafﬁa'?% 25 ot ng
chartber res ds to t fI oW, 4). (see
repree PR O PIERRITS SRDRRns LD aiE MBS e ket
eri pheral side of the rear head  (62) than the infl ow
[0072'gort frndlitiopy hesxpansismeanedhanisr§ Ok @rddded il thegressure
shaped like a rectangle when viewed in cross section
snubbargimearseswhish isrefentur eff thelpresentiiovengen.t HEhermawsURaaybbing
(62). Note that, although not diagrammatically
means €10) esbnlesd prassurh emftibing ehambhe(71) ézswd én thenudidd efgthe rear
chanber (71) is disposed such that it will not
head (62y.erfere with the groove-shaped passageway (9a).

[0073] More specifically, the pressure snubbing chamber (71) responds to the inflow
port (34) (see Figure 4) and is located nearer to the outer peripheral side of the rear head
(62) than the inflow port (34).  The pressure snubbing chamber (71) is shaped like a
rectangle when viewed in cross section and extends in the radial direction of the rear head
(62). Note that, although not diagrammatically represented in the figure, the pressure

~ snubbing chamber (71) is disposed such that it will not interfere with the groove-shaped
passageway (9a).

| {0074]  _ The pressure snubbing chamber (71) is provided, in its inside, with a piston




[0074] The pressure snubbing chanber (71) is provided,
inits inside, wwth a piston 23 (77) and a spring
(78). The piston (77) is simped like a plate and has a
rectangul ar shape (when viewed fromtop)
corresponding to the cross sectional shape of the

(77) apd @ Sptige(78% Ui pigioe (Eyeshapddllike Apldte anthbapi sctangglazyhape
di vi des, sequentially outwardly relative to the

(wher! Aéhvéd fr&mrtsp)tdoﬁespb&ldﬁﬂg&o fieadrodseaetidn@Pshapd bfthp passute e
snubblng chanmber (71) into an inflow outflow chanber

snubb aﬁ‘l'Bgrt @nP (a%‘!ﬁ;up rtlﬁﬁﬁé‘tﬁﬁ %“KH@ES Sef@entiallp oﬁf\ﬁ@ﬂly\&'@lraﬂ% to

t|t S a partitioning menber

the ra{\lglecgpecf ﬁe%‘alil%? @2? Qﬁ'@ngx%g egélr%lb%)% r%p??’g)nan
mﬂov&w&ﬁe esast (b boeb et bRy rjﬁ%a‘:irﬁt’he%%ﬁfd?a%
s B AT TR 0, e SRR LB o0

chanmber (71) to fluidly comunicate with an

the othaythendmi srme@8)is ﬁfoum@'é betraepvhqpipton (B pnd phlagkinglid (75)
words, the inflow outflow chanber (72) is configured

inthe&adhpmhsate ¢Haniber (A3).l ed up with refrigerant flowing in
the inflow port (34) and is placed in the sane

[0075Pr €S SEdrthedtvittn B rédidesad(62) gt euthmuhibatingdabdapeway (7 for
pressure snubbing chanmber (71) is provided with the

allowﬂ%@ﬁé‘ig?guﬂdlﬁﬂ&& Sharhi¥r (7D| FEhresNR: HABknp ERASHET§71) to fluidly

fromthe outer peripheral side of the

connrfuﬁﬁ:ﬁte g‘gat{ éxh@rmedmn‘%uartt drndinael O;{b@t Qﬁlfj (14 ®ihek %vords the

rovi de a co nicating h for allow ng

1nﬂ0v¥/("o$tﬁlo?vﬁ Znaﬁnﬁ{:re@zi;{s %8 @ﬂ‘?c? éjcm:ﬁat 1{](5) ﬁlle(liI lu]g I“Xth%gqg@éfﬁn? ﬂB@mg
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pressure gas djsch rged out, of the c .
addltl%éheanqegswe( sppb lélﬂ& hambery(@f fs Proidrdl widhide S’f@%ﬂ&‘ Q?&f‘)é
- as the dischar ressure of the conpression nechanis
closing3ig) bagkipeessice a:re Pr{&dstiera therputwaaeélggwﬁlgsuéesqf) the [‘f@@h@ﬁd (62).
In the pressure snubblng chanber (71), the degree of
And, thebérkinglidf73) berepdidngith ¢ Zenmuwitng bole §7@Har aliqwing the
beconmes zero when the pressure of the inflow outflow
~ back sroquiathatnba) (73ptdiluibly donesmicae odthtieinteaci sprce(Shokthe
chanber (73) becones bal anced with each other in

casing (31). Stated another way, the back pressure chamber (73) is configured such that it

is filled up with high pressure gas discharged out of the compression mechanism (50) and

is held in the same pressure state as the discharge pressure of the compression mechanism

~ (50) which is the pressure in the casing (31).

[0076] In the pressure snubbing chamber (71), the degree of extension of the spring
(78) is set such that it becomes zero when the pressure of the inflow/outflow chamber (72)
and the pressure of the back pressure chamber (73) becomes balanced with each other in

the normal condition. And, the pressure snubbing chamber (71) is configured such that




the normal condition. And, the pressure snubbing
chanmber (71) is configured such that 24 the piston
(77) slidingly noves in thg radial direction of the
rear head (62) in response to variation in the
pressure within the inflow outflow chanber (72). In

the plsﬂérhgﬂ) viafigldy nidves indths 4l (dTrégtidnsofdhesieholo@d §63) in response to
configured such that the volune of the inflow outflow

variati®R HR presbutd Wwith {18 SnflSw/oBERANGRANbLEr ¥725.1 afnl FReri worll) ¢he
ressure of refrigerant in the inflow port (34).

7
piston é% éggséﬂ%at%h%oﬁﬁgﬁgﬁ Igl(l&}??la{ ﬁggvtbglﬁ{etadg&%r E}ﬁ%@)ﬁéﬁﬂow chamber
i nf l.ow out f | ow (
(72) vings iR SsPeise 1 ST o i TG B R e RO e F’?‘f%‘m ¢
| nfl Qw port . nmeans of th the. dro
10077} o r { gereipie: wﬁ%rs@a PRSI LG Ceeir e T PRERT ) g*llﬂs
when the refrigerant Eressure i ncreases, the piston
towardszizy lrélwf/wﬂmmmabert( &) todbwrelyr disdharas refigret i T11?13) to
thereby draw refrigerant in the inflow port (34) into
mﬁow/dwﬂquc:hmmbmﬁz‘,)ltowhmmﬂm@ort(ﬁﬂ) lﬁmnmmi thys, thrilepp in the
the rise in the refrigerant pressure is reduced. To
refrig&anhpggsure herepliced s U Oa the othbi lindc vaebthe reftigddant pressure
configured such that it perforns di scharge of

mcreaEe@,f the QRAGNE77) $Hifls RfwabdiGhé BickOfressi@fdhhMBER(TB) for thefeby draw
flom1port (34) in response to variation in the

refngé?ﬁrﬁ?r? WeSnBbw ?)Hﬁt(fs rlntor tﬁé Eﬂfgﬁf/@lﬁflomhﬁrﬁﬁé ¥)." eBkgRans of this,

pressure variatio As descri bed ove, the
7
the risB EI% the Yéiﬁ§§ﬁﬂgé'kﬁ%eoxgl %%/d t( o’lgt% :ﬁfn'?u@ ﬁ%%g%gﬁ &ng ng chamber
71 isiRof el s B PR RS of f‘erf%%a‘r‘t&%ff o gf NeeRc0"

. refrigerant .fromt i nfl ow port Ther ef or
refrigqrarK figph g duiy et 1H§?SPB?S€§% A ,the, ESFRSHEE ¢l heting

enhanced and, in addition, its response property is
refrigerat it Bherqbiysediice @raspiEA VRLat®ssi bl e in the prior art in
which the accunulator lies away froma source of
[0078]r es sAs desvdbadabbon thaByresmuemsnubbing lkhambey(ébds pwanged in
variation is inhibited to a further extent. RUNN NG
extren(IBEEATY bl nfl6/718 [thé\imlow tet(3d) phichns akddredef prashurd yariation,
regard to the running operation of the air

and peeRinils Hisonege ¢fhOfigetipr énto bheuctips batdfifgerait fidme thal inflow port
condi tioner (10) during a cooling node
(34). Therefore, inhibitive force against pressure variation is further enhanced and, in
addition, its response property is further improved than is possible in the prior art in which
the accumulator lies away from a source of pressure variation. By means of this, pressure
variation is inhibited to a further extent.
"RUNNING OPERATION
[0079] Next, description will be made in regard to the running operation of the air

conditioner (10). Here, the operation of the air conditioner (10) during a cooling mode

and the operation of the air conditioner (10) during a heating mode are first described.




and the operation of the air conditioner (10) during a

heating node are first described. 25 Thereafter, the

operation of the expansi orpgrechani sm (60) is

descri bed. COOLI NG OPERATI ON MODE [ 0080] In the

cool i ng operation node, the first and second four-way
Theresfidr] thl opabkii@sof thedxpadgipn eleehgesm 0@&l) 1is ddsatibed 0 t he

state indicated by broken line in Figure 1. In this

COOB{RGOPERATIONSRODE Mot or (45) of the
conpr essi on/ expansion unit (30) is energized, and a

[0080¥ap°r1n tﬁ@&ﬂ%ﬁlﬁg %E&QTI(BIFHOHQ GhfitsP I gbrﬁi fotr-RAK sRiteR Jaldss

efr er ant irculated inthe re rlgerant circuit

(21, 2 )ﬁg?ag%enjglegé%teqh?l}%ﬂ%tg 15&%[%%55 oﬁiﬂ %}Fés élhclgggr; ?‘?’2 E{?tﬂé state,
the L RARD (15 P B CaRPLes R xRS U0 e B oPe

refrigerant, has a higher pressure than its g[l&%ca}.l.
comprﬁﬁe@wﬁégeratwyﬂegﬁpw@wdraérerfeg?rw@té% gEgulptedisthe peipgemnt
~ the first four-way switch valve (21) into the outdoor
circuih@l). exchanger (23). In the outdoor heat exchanger

(23), the inflow high pressure refrigerant dissipates
[0081heat Iighpussioerefaigeran] @agRpssdhm the gbmpreeismmechanism (50) is

refrigerant after heat dissipation in the outdoor heat

disch2¥@an gethe cb ?ﬁesﬂ@ﬁfé?e}gﬁf@h%ﬁﬂ?aﬂ)hﬁr wgcohile tizdharg@pipe (36).

switch valve (22) an | ows into the expansion

In tmmérhﬁé higR ?}esgfre T8 o S RARS IaQHER pRAAIS ab GQ)critiE APréstare.

I'ow por In the expansion chanber (65), the

The hghgﬁeseﬁr@m eaﬁ@ﬁ ﬂ{ghtﬁéﬁgpﬁo%r% shhiih vake ﬁi‘f‘)lmto the

onver ed I nto pomer for rotating t
e lo ress r

outo TR, B PuldB AL R et P o KRG bRl pressure

f.the outflo ort (35) and is dellvered through
“ﬁhg?ﬁéxﬁ H@Hﬁhfﬁﬁ?oﬁﬁ@ggﬁftch val ve (22) to the indoor

exchanger (24 0083] J.n the indoor he
ww%x%ﬁh@b@f@@\%}% reélﬁer)aphq[tﬁt%%eﬁt&vsmae% H}Kg\eroa PH E@éﬁlfchanger
absorbs heat fromindoor air and is evaporated

(23) passey binghitke sepersbiounivayiswitgh yrlae (220wad flowiwintg thesepapsion

gas refrigerant exiting the indoor heat exchanger (24)
chambpa $69 of therespayisidoheedhansm (60) from the inflow port (34). In the

=

expansion chamber (65), the high pressure refrigerant expands and its internal energy is
converted into power for rotating the shaft (40). The low pressure refrigerant after
expansion flows out of the compression/expansion unit (30) ‘ey way of the outflow port
(35) and is delivered through the second four-way switch valve (22) to the indoor heat
exchanger (24).

[0083] " Inthe indoor heat exchanger (24), the inflow low pressure refrigerant absorbs
heat from indoor air and is evaporated whereby the indoor air is cooled. And, low
pressure gas refrigerant exiting the indoor heat exchanger (24) passes through the first

four-way switch valve (21) and is drawn into the compression mechanism (50) of the




four-way switch valve (21) and is drawn into the

conpressi on nmechani sm (50) of the 26

conpr essi on/ expansi on uni tpg 30) from the suction port

(32). And, the conpression nechanism (50) conpresses

the drawn refrigerant and discharges it therefrom
compiidbsAdH/SipafittrRédit (30) FoREhE Q08#h four(BRY  tAvel, eatoimpgession

operation node, the first and second four-way swtch
mechahny ?ﬁ)t) reg&h e BRER réthgbansdndtdschorgbHR tisdhét@n.

i ndi ca y solid line in Figure 1. In this state,

HEAT@@J%ATR)N‘NI I§45) of the conpression/ expanS| on

IS enérgi zed, and a vapor conpression

R L A
valves?@ﬂﬁﬁgﬁ%%%ﬁﬁ@%ﬁa%lé Bty R b s

eSS|on/e ansion unit, (30) by way
state, the Hicqeoter ﬁ@‘)) cbthe. conwrPSﬁﬁn/@XmlO@ unftr(éﬁ)hlﬁ ﬁﬁefgkze%@aii é
refrigerant has a higher pressure than its critica
Vapor gpmpEsssien refrrgmfatmrgrycgme petfiprmedes réfyjgerant iscirewated i Bggh -
the first four-way switch valve (21) into the indoor
refrigdrasttcirexic (20 ger (24). In the indoor heat exchanger
(24), the inflow high pressure refrigerant dissipates

[oossFeat H' ipRAQEE réfrigerabiedoaiitedsb®in el ohpbdion Mmeblgdisat(50) is
0086] e high pressure refrigerant after heat

dlscheﬁi%eﬁsdu@ @f‘ ih@ @ohlﬁrésglgnﬂeﬁﬂaﬁh@fonhﬁﬁt(w BYChANShe ﬁ%@ﬁa;é?iﬁ@ 36).

f rough the second four-way svmtch val ve (22)
g B R BB e SOVt S By
o AR TP e HOE A PSSy o o

conver ed [ p r.f otati 4

indoor 3! Eiebatass B Pef 1 Geingner L%ﬁﬁ‘él?ﬂg%&?‘f)rgge ﬂéw%%%wgessme
out of the conpression/ expansion unift ﬁq%

refrigerprs dissipetes aptgeindoosay “@ﬁwbbféhed@ﬂmr@ﬂréa %ugh t he
second four-way switch valve (22) to_the outdoor heat

[0086Ex c haFhydrigh peysurd Biidgarant pftehkeapdistipgionHa diie indesrdisgler

(23), the inflow |l ow pressure refrigerant absorbs
exchaima(%) ipaspeo thirohgghr thakecoad foursvansapch atbe (2 Wrebd flogyy into the
pressure gas refrigerant
expansion chamber (65) of the expansion mechanism (60) from the inflow port (34). In
‘the expansion chamber (65), the high pressure refrigerant is expanded and its internal
energy is converted into power for rotating the shaft (40). And, the expanded refrigerant
now at low pressure flows out of the compression/expansion unit (30) by way of the
outflow port (35) and is delivered through the second four-way switch valve (22) to the
outdoor heat exchanger (23).
[0087] In the outdoor heat exchanger (23), the inflow low pressure refrigerant

absorbs heat from outdoor air and is evaporated. And, low pressure gas refrigerant

éxiting the outdoor heat exchanger (23) passes through the first four-way switch valve (21}




exiting the outdoor heat exchanger (23) passes through
the first four-way switch valve (21) 27 and is drawn
into the conpression nmechafsm (50) of the
conpr essi on/ expansion unit (30) fromthe suction port
(32). And, the conpression nechani sm (50) conpresses

and isadyawn inith éhe adngwessioafméchenismi(SGrod thii suwhpretsés/éxpansion unit (30)
t herefrom OPERATI ON OF THE COVWPRESSI ON MECHANI SM

from {HRQ8&]onReire32). NCAd) thd @itipeesSion debamipdni(50) avinipresses agnihethe
in regard to the operation of the expansion nmechani sm

drawd Rl gerdd af¥ BRERArEds iEMkrefog) Pressure refrigerant flows
into the expansion chanber (65) of the expansion

: : q

OPEiggﬁn @Ir%FggIg@mbs%MWvﬁeN é’g@ﬁ"é‘ﬁlﬁ’%?;e Not e that

ro0ssL, 2 B Brtiauafie & ¢ SBTP R R BGA I Rt e gperpiop of
haf.t (40Q)..[0 t he, ft (40) is.at .

the exPgsien %3@%?@%%%@5@2@ bt flogp into the

the inflow port (34) is closed by the end surface of
expangsiog chppher (égbl%f the BEROFiPR nﬁahftmf(rm{éﬂ)s b shath@0)siigated
hand, a part of the connecting passageway (9b) of the
countenglpekwise delatociorthe figurpar Note(that Figuse Snllpgtiaiag operation states of
communi cation only with the groove-shaped passageway
the exfpAasiomimietianishe(60% &ir evedy 45R eotgticonafaths Bizgie@0passageway
(9a) is closed by the end surface of the rotary piston

[0089067) waRd thdhaftfa0)Sybf AReatiohaltdaglefiledegBics ahe eemitiat ewd of
part (41), and is not in fluid communication wth the

the in@¥RAd2H @) & RAIILE Dy {HeRhd 3&1&%@%@&1&& WWper LiB€ e@éﬁ@féﬁiaﬁﬁtﬂ). On

chamber (65) is in flui conmuni cation with the

: i ' .

the ot Hap X REL g Bdnncl] gty BT ok BrRURRASIORcpntric par
at thi;s point of tinme,..the expansi.o al

@0 i iaGoBfMeahn bhiT it RS 48P R ppRAATRRLy (Rt e res
pressure refrigerant w.ll flqw jnto,th expansi on .

of the oD ALY BL AN FlovABY Sharad e FLHE I piston (67)
rotational angle of 45 degrees, the inflow port I(I%ﬁzm .

and theeeng surtaqg of thowans sidaesesAmiginer (¢Hhke apd et i1 fiygd co cation

~ passageway (9b). In addition, the connecti ng . )

with the sxpegsinnyhgobar (68). i An additien, themrpansion Fhamber (69) ihia fluid
groove- shaped passageway (9a). The upper end of the

comngmimatien sithpbdowewauen@y), (“hejeby theringiue expinsien chanaler (65)
fromthe

becomes a low pressure side.  Therefore, at this point of time, the expansion chamber (65)

is blocked off from the inflow port (34) and no high pressure refrigerant will flow into the
expansion chamber (65).

[0090] When the shaft (40) is at a rotational angle of 45 degrees, the inflow port (34)
is in fluid communication with the connecting passageway (9b). In addition, the
connecting passageway (9b) is in fluid communication with the groove-shaped passageway
(9a2). The upper end of the groove-shaped passageway (9a) in Figure 5 deviates from the

end surface of the rotary piston (67), and comes into fluid communication with the high




end surface of the rotary piston (67), and cones into
fluid communi cation with the high 28 pressure side of
t he expansi on chanber (65pg At this point of tinme, the
expansi on chanber (65) is in fluid conmunication with
the inflow port (34) through the groove- shaped
pressupBsg dagriha x=9sibn ahanber (65)g h Athleis poimneLtiineghp exsagenay
(9b), and high pressure refrigerant flows into the

chaml:J@i' EﬂS) B BIRMY SordindBicaiont Wigh BeAANSW PortqBaThRugh GR)grodemt
0 say, the inflow ng of high pressure refrigerant

shapec% ﬁsgagi?gzt%%g%aﬂaa\%}ﬁ g}%&tl te@?é%yéﬁag%ﬁ%ﬁﬂ(% G hiBH présE‘Lﬁe

£ g s at a rotational
a8 B B0 egﬁa%seipfﬁ%«%ﬁhaw it
the inflga e D PESPRE S7GBa LB F CREARRIREOARER, (B?)ds Started during

communi cation with the inflow port 4& thr the
 the tingg bwernswbgrtc eafolibinal A pasayoahanash PE) drerereh d W the

connecti ng passageway (9b). Therefore, the inflow ng
shaft (49) eagtes prefotonabangé of 4fedegneesi nto the hi gh pressure

side of the expansion chanber (65) continues during
[00911 he tWhen thetshefe (dO)ibe atrbiatistivd inglé O 90 degreesathesxpensinmal

angle of 45 degrees and when the shaft (40) reaches a

chamHe@ g@) isON MmARdina 6d cAOmdeataswith GRS loWen (B#)ethedvahtthe
is at a rotational angle of 135 degrees, the

groov@ 9&%@& bhﬁﬂgev&%%@%\ﬁ@ﬂroﬁgmhe%ﬁh&ttﬁ? lpfié's@gEWd}G(%) Therefore,

ve- shaped passageway (9a) as we as fromthe

the lnﬁ(ﬁ’tﬂlﬁlg W H%éga)résﬁgl)eb?ﬁgﬁﬁg{ A o%% %i ﬁe%shf@’sudet H8hEXRARSHAN

e inflow port (34)

o B R 0 M 0 1
of 45 GAgatpsan ?@Ss’sur%ﬁd)ﬁ%f b bl 6 l?e?)’(@]‘iegﬁﬁéen

m when the shaft (40) is at a rofational f
1009250 el heaiesbab b iy e 1bwipRal eagl of 335 Ee ool BLD GRS
angl e of 135 degrees. [0093] Upon conpletion_of the
passagemiay ¢ vistestragh theraseesiershapest pasgrscway (92118 WeHas from the
expansi on chanber (65), the high pressure side of the
inflowepauegid).onActhirdodnt if G, the capasicn chembere(@S)sisdbeckadh afftfinem
refrigerant therein is expanded. In other words, the
the infidVabbrt (34))ant @b & gspregutt refifpeyait wik flofv ibtoethé Blghinsmn chamber

pressure side volune of the expansion chanber (65)
(65). | BHRASAstds, the inflowing of high pressure refrigerant into the expansion
chamber (65) is terminated during the time between from when the shaft (40) is at a
fotational angel of 90 degrees to when the shaft (40) is at a rotational angle of 135 degrees.
[0093] Upon completion of the inflowing of high pressure refrigerant into the‘
expansion chamber (65), the high pressure side of the expansion chamber (65) becomes a
closed space and the refrigerant therein is expanded. In other words, the shaft (40) rotates

and the volume of the high pressure side volume of the expansion chamber (65) increases,

as shown in Figure 5. During that time, low pressure refrigerant after expansion is




as shown in Figure 5. During that tine, |ow pressure

refrigerant after expansion is 29 continuously

di scharged t hrough the oupél ow port (35) fromthe | ow

pressure side of the expansion chanber (65) in fluid

conmuni cation with the outflow port (35). [0094] The
contingousBrischarged thredghi the vatfiowi port (36) Ermahs lconprebrunbide 68y

continues until the contact part with the cylinder

cxpansi@idhahibet gas) [rofhdld YoRh&infatio® withreaehfiswipoe: (BS) f | ow
port (35 durlng the tine between fromwhen the shaft

[0094]( 40) gxfa ?éfhgé}%t ﬁfﬂ&%xtpﬁﬁs&lémﬂﬁg(@ Softthueb el

the s reaches a rotational angle of 360

oo o5 ﬁwghﬁg@ AR SR o

@ ﬁ@@%@wﬁ%ﬁﬁ@%@% MR,
5

s b 1 LR 5 BRSE L LT o e

cylinder (63) in the rotary piston (67) has passed
contact parbwrifh therrylindert(63)ow throrogary BSIon ORbsterkRATEPS H’Iel%h”é‘é r
‘ (65) is blocked off fromthe outflow port (35) and
outflow pertd3Hctha egpagionfchempeam@siicanadsriiigdhud communieptiomuith dhe
[ 0095] As described above, suction of refrigerant and
outflow g&ﬁ li38)aRd dhe disdhatdies afﬁxphmieﬂhefrigepapa'rsszbnmamecm anfkemgafter,
(60) of the positive displacenent type is determ ned

when ljﬁ¥ cbfifet paR bt B0 8Y1iRRe t@? of thehetaghsibton (610 )has faedihosuph the

he suction anount of refrigerant and the discharge

outﬂoﬁggﬂzeS)ofhe ek £ds %rcﬁﬁﬁlbﬁﬂﬁ)hﬁ b@&@i@@%ﬁq{bn{rﬁﬁﬁﬁm SIpb R @35)

f nter rough a cycle. Accordlngly, in
t th
and th?)?%%@ﬂggggt&bs uct %lhr%ﬁ{ & %&é’?‘é‘ﬁ?ﬁ? Sr Iegg u:r 2 pules ation)
. [009’*5]?12?I r :% g(]t;ﬁb%a ﬁb‘g‘éets g&%%bfﬂ% gg'“ﬁlg%r%t a%lds scg € Ig)f refn%xcﬁant in the

|nflom1 port i.n the outfl ow por .35 096]
expangipn Figefan tFnt @a A tha@wave figplagriaent fpg s 6?teliﬂ %‘P%é’&ur e
snubbi means S is described. Due to v atl on | n
rotationtlamglead Shsr S5 14w (Thers res hr SeGURA ETOUAEO TSP B
refrigerant in the inflow outflow chanber (72) of the
dischargeessumneofefiiderang irctha mpansion thecherisind60)dwcomp ntermpftent
_ creates a difference in pressure between the
throughnfdyolel oukcédraingth anthe expansion mechanism (60), variation in the pressure

of suction refrigerant (pressure pulsation) and variation in the pressure of discharge
Vre_frigerant (pressure pulsation) will occur in the inflow port (34) and in the outflow port
(35).

[0096] In regard to the above, the operation of the pressure snubbing means (70) is
described. Due to variation in the pressure of suction refrigerant, the pressure of
- refrigerant in the inflow/outflow chamber (72) of the pressure snubbing chamber (71)
varies as well. This creates a difference in pressure between the inflow/outflow chamber

(72) and the back pressure chamber (73).




(72) and the back pressure chanmber (73). 30 [0097]

Here, for exanple, if the pressure of suction

refrigerant in the inflowgmprt (34) decreases, the

pressure of refrigerant in the inflow outflow chanber

(72) falls below the pressure of refrigerant in the
[0097hack Herestoueramplanibere pid8)re odnattioh eefpigstaohin(tid inflow port (34)

slidingly shifts towards the inflow outfl ow chanber

decredsés, he prossaetdbfireRiberant inl the irfRAEot6%W, chhit®erSER) falls béléR)the
extends. As the piston (77) noves, the volune of the

pressir® bt f'?:\ﬁ”'i%e?‘{lét lil? WA BREsid Aamiie B35 28RS he Bilgg)rrrlghiﬂsﬁmly

anount efrigerant as the decréased volu

shifts ?%u?%ﬁsgﬁxlg Exﬁ}ov&/ﬁﬁﬁl%% %ex? @g}:gJ phéﬁ&#uﬁ% %ﬁ%%?‘ﬁ o, (g Qpring

oW port

chanpber, (72). B ans of, this, it be S BOoSsibl e t
(79) Rt o ASE BistR 7D RpRes feablinedihe ST EHASH dndhed ()
refrigerant in the |nflow port (34). I n other words,

decreaspn aﬂg amawih e R BE e dearpassd yolumess élsgﬁfﬁg?‘i/
of pressure to the suction refrigerant. And, the

through fibe commuaicatiggpasarzevay (T 1o dielisllowrert (8ufromithee
i nfl ow outfl ow chanber (72), and the back pressure _

inflowobatftberchamByr @2 I3 emsarseofithb.dhbmdmes phsséde to wtlsrthe drop in
and the piston (77) is returned back to its nornal

the preysedeifendtonadfrpesint inthe ivflow pat (34).meln dther vpords,ale gréssure
: i-s pulled towards the back pressure chanber (73) by

snubbg@Adhin®ef @1F BrodfRS a@ﬁ%g¥ B?ﬁxgsstui’@tostﬁé Eigioh f&igeent. endsl, the

t her eby nmeking sure t piston (77) noves to the

suctio@%cgﬂg&%ﬁmnrlﬁg Lr?ﬁzs}u}g%rlpgr#), thORABH/ S sP %hé’rhﬂ&r(ﬂb?ﬁﬁjd thefoack

ressure o n“refrigerant in the inflTow port
. _ fri o
pressird oyl (EPREE Promiud Gl il Al RCF BE WRHiab B AN,
refrigerant in the back pressure apper (73 { he
retums b5 6 ol Ripr o negoR ot oALPL TR Bistor O 1 Filled
ressure chanber (73). |n addition, at the sape tine
towarﬁh@ﬂi)ﬁ?li PrESSUrey fbé&i?& elagiic Yorge grnetatd ‘t@%tﬂeﬁﬁnfé@ (78)
the volume of the inflow outflow chanber (72), .
extendsy gheechy gnakinmsire that tgpistem@Thmoyes fodhe prydeigrningd pesigon.
i ncreased volunme is drawn through the conmunicating
[0098pas s ag@e Weyothddand rif thetphessunafof swationtréfrigaraohiarthe mtfloppport (34)
fromthe inflow port (34). By neans of this, it
incredoe; theggepaesifbtfeigtant iadbhcmflovdoutilee chambdre7x essads ¢heof
suction refrigerant in the inflow port (34). In other

pressid® bElfefrigdint B ERDACE preRsth® tiEnYeh §7B)dnd the piston (77) slidingly
shifts towards the back pressure chamber (73). In addition, at the same tiﬁe, the spring
(78) retracts.  As the piston (77) moves, the volume of the inflow/outflow chamber (72)
increases, and the same amount of refrigerant as the increased volume is drawn through the
communicating passageway (74) into the inflow/outflow chamber (72) from the inflow
port (34). By means of this, it becomes possible to reduce the rise in the pressure of

suction refrigerant in the inflow port (34). In other words, the pressure snubbing chamber

(71) absorbs pressure from the suction refrigerant. And, the suction refrigerant in the




(71) absorbs pressure fromthe suction refrigerant.
And, the suction refrigerant in the 31 inflow port
(34), the inflow outflow ghanber (72), and the back
pressure chanber (73) are pressure-bal anced with each
other, and the piston (77) is returned back to its
inflownmorngH), the mfletvéounflove dhgoisir {72)nandithe bhelt pressme, chatmder (73) are
piston (77) is pushed towards the inflow outflow
pressuedBaTRRIed (With) edll ofleR Sihdl ehefastor (TR nefeirael Mok Mo itheormal
spring (78) retracts, thereby making sure that the
| S t (e kdsi iR -
predet?%%%%{‘p%ﬁcg]é g%ﬁﬁat tfnd AR §t% g}ﬁ (RS RO (R

cri bed above, action of inhibition

inﬂow?(gﬁh{;\%tch%%{njsri%)gﬂérr ‘iflgo'sgi%rg’(grcg %@x?%ﬁé’t%% wheh ﬂﬁ%ﬁhhg E7b8|) ry]eg‘cracts,

rrgerant 1°'s ressure sn

: chanber (7 I Spose t littl di.st ance, framt he
theret EHERE b ot B PR O v ‘ol pEUGHALHE o5
refrigerant pressure variation., As a result of such
[0099% ¢ arfyefgsrtibed a0RYe;ths driion 8?8@1%% ARAINSh ¥ ariatigndn the pressure
variation is enhanced and the property of response is,
of sucfippprefigstantis perfgymed b thepressurenmubbing shimbmi471) digposed at little
where the accunulator is installed outside the casing
distaned framdhsindlopepdrt () thizhéxpsmstool sunbehediigmnt pressure
Therefore, variation in the pressure of suction
variatioff I Agaresult of suel dreeipemedtyinhibifivdofotechgaifst presseeilatiadbn is
' this, suction pressure loss is reduced and, in

enhan8AnditRprob of/ﬂe%!kﬁlbé Bﬁrr%f‘ov"eb@n esthparfsof GRS BdnvieStional
i nhi bi ted. ADVANTAGEQUS EFFECTS OF THE FI RST

case vﬁﬁ%ﬁ@{: 3 Jl&apg]r!r%o 1eQ%§%Ede?ﬁg c?sl?r%’ﬁ'a diflare I BR e pansion

Irst e I ment of the present invention,
t ' 7 ' . :
I
g, ASREER AR B g B2 B s g

.. pressure snubbing neans.(70) is allowed to exercise
vibratjopof the pitigs ?‘W@n?%rlsc’é‘hg’t‘é’@-he position extremely close
to the inflow port (34) of the exgansi on__mechani sm

ADVANTAGHOYS EFFECES G FIR K OPIMENT ant pressure
variation. Accordingly, the action of inhibition
[0100&gai n&t dprebsiabevedn aetordmet withithd Hist eibediment of the present
effectively than is possible in the prior art and the
inventiong ferpryssofe shebipognseand (70))eonfidired to ivkibétcmaiiatorn i the pressure
expedited. Therefore, variation in the pressure of
of sucB¢ tfagerh@iWwhisielsaRiwn fitd B pshsefH @rinbeel6s), it@iapyd within
the casing (31), whereby the pressure snubbing means (70) is allowed to exercise its
inhibitive force at the position extremely close to the inflow port (34) of the expansion
‘mechanism (60) which is a source of suction refrigerant pressure variation. Accordingly,
the action of inhibition against pressure variation is exhibited more effectively than is
possible in the prior art and the property of response of the inhibitive action is expedited.

Therefore, variation in the pressure of suction refrigerant is reduced effectively. Hereby,

the equipment is effectively reduced in vibration due to pressure variation and, in addition,




the equi pnment is effectively reduced in vibration due
to pressure variation and, in addition, 32 it becones
possible to inprove the e pnent in reliability and
operating efficiency. [0101] Especially, the pressure
snubbi ng chanber (71) perforns di scharge of

it becdrBds'PodabRAS ithproPe MBGqaipaicnOh refiatikfyrandepanting efficicnbe
i nflow port (34) which is a source of pressure

o101} :2 Lfﬁtépggalﬁﬁ e REsh shﬂf?&i?é EhRhISS $11) PeMBinhAibHargA @

t'hi s "arrangenent; the action of inhibition

reﬂige}x%rg\é%féggg iséc%fo%r@ggeggé%gﬁtg i*r%’llﬁl%er @ﬂg\rvtﬂé?(tt@w&% Ys Qource of

Furthernore, the pressure snubbing,chamber o(,.1) |

pressugT BN G TEHRER SRR PESTIR SRPRE0) ASR PR AR gsement
mechani sm (60). As a result  of thj arrangenent, not

the actien 9f inhbiting s Werked fprher ghteptisly Nﬁe‘f‘? PHPCRY gffﬁ‘éﬁ'i’%ﬁ 5 he
position near to the inflow port (34), but it is alsqg

impropesktoi aofughercextandy diurthetrsorsgthie presatre Sadbing hambgr (1) & dedined
because there is no need to secure a separate

within the tealr hedd ©62) sfthe expansinhinodehagsii¢60n t Be a remubiafiihie
snubbi ng chanber (71). [0102] In addition, the

 arrangRiRAS HbEorS N bkbineg: bardaarpotifilglyite edértidde theposttiva near to the
piston (77) into the inflow outflow chanber (72) in

i b G345, B DS hABIbYY folprENt ihefey@pnRar frorth Adwingdn sizbe

mﬂovjbﬂédg{kép?’essur o t}’3) " The Ei e 77503% i di ngly

becaudEthé&R i$ o Bgeﬁptﬁ @ééﬁéé Ls dt@h‘ﬁ%ﬂatiérf‘s BEinSIAGER R orm the
pressure to thereby cause the volu of the
i nfl outfl ow chanber (72) to vary. As a result of

pﬁﬁmgﬁgﬂﬁﬁd éﬁ@@ﬁgﬁﬁb‘it becones possible to positively

erform.di scharge of refrigerant | . the ipfl ow

[0102f 54 ghiBRatr BresSir sttt el addty B¢ REb 77

) of refrigerant fromthe inflow port, 34%HLnt t he

into theripflowostiony ehamber(i2y in flyis)conpunicalion snfhthe m%@,w port (34) and
variation in the suction pressure is effectively .

the bagck hieissure ehamben 61%). f Ah¢ pisjepiG3) sldipdemaresyin respangsoariation

- pressure chanber (73) is brought into fluid

in the sastivnrpiresatiiedo therebly cehes thavelunsl of dpiv8oywQntitdw chamber (72) to
casing (31), whereby the discharge pressure of the

vary. CORRresst dRudeatmpement( Hbpcanssgogdblew poritival perfersi ng
(31) is used as a back pressure. Accordingly, there

dischdre HreiBRehnE titS BRIAASE pWrtIBHVir6lL it iBACK/ oRERSS tiianiie T2 and

and suction refrigerant pressure variation is
suctiofi of GikUEhMEdR HeNhiISH HoY: 3H) InREXP RARWStABH chamber (72). By
“means of this, variation in the suction pressure is effectively inhibited without fail.
[0103] Especially, the back pressure chamber (73) is brought into fluid
communication with the internal space (S) of the casing (31), whereby the discharge
pressure' of the compression mechanism (50) arranged within the casing (31) is used as a
back pressure. Accordingly, there is no need to separately provide a back pressure means

and suction refrigerant pressure variation is effectively inhibited by an inexpensive and

simple configuration as compared to the case when using an accumulator which is rather




sinmpl e configuration as conpared to the case when
usi ng an accunul ator which is rather 33 expensive and
heavi | y equi pped. [0104] ‘l3p addition, it is arranged
such that the spring (78) is nmounted to the piston
(77). As a result of such arrangenent, it becones

expengios sidheavilpeqiipgadce the slide shifting of the piston
(77) by elastic force generated by extension and

[0104F ONt NAGHAiIAEN,af istah@nSdarsublg tha? the sprid €78 fsomeunted td the piston
possi ble to enable the piston (77) to nove while

7). fRéF R85 YRN' Bh lpdil it B&omd pbisile RS @hahdcah¥hldvsifting of
fail. ul't-of th

ares I's, the property of response of

e oI Pl AL 5 BB B b e )
e SRl SRR e T R LR e

. earth-consci ous equi pment . and, appar at uses. T

suctiopgrsseyra pigroutriall.  As 2 syl ofhig AhpraPeR eferesharse ebfhg intubitive

conpressed to its critical pressure state and
actionvsinpprpveshioiarfurther extest.i on pressure correspondi ngly

i ncreases, but this pressure variation is effectively
[0105] nhi Hhtdditivi,tdachon diaiile isWail AT i eBmt THEUFiRST the

EVMBODI MENT [ 0106] Referring now to the draw ngs,
refrigetaiticatnio (29),aherbbe nlakingtit gosbibld topnividd edrfhecongriewsestfuipment

i nvention are described. Referring first to Figure 6,

and agpB@hRed. S IEPOUMAILR fér the base \6AEABO 8Xidefthé Bend islceinpressed to its
énbodi nent. UnlTke the above-described first

criticagg%gﬁrm% fa.lp@ VR inWQu@ﬁ%r?%}egﬁré &ﬁre@{w@rﬁﬁﬂrﬁlﬁ iRfeases, but

t1on re]c Igerant 1s Inhi ed, variationin the

s .0f . dj A ARE is inhibited i h

s p{FEE VT RPL ARy R BURLTRY. f’h;”p'[)g'séﬁr e
. 7 .

VAR ORI G TR T AN T nthe rear head

62) corresponding to the outflow por 35). .And e
[01 06;& r es RefTing RoWHe ille CRWHSS, vaREenS %fp tﬁ\’r fﬂm{ gagodipeRt %tf e
conmuni cati ng passageway ( 74% for allowing _ the
presenit frivientigoare dessibethanBeferrimeAirstte Frguse ) feregnphanrafipt
with the outflow port (35). In other words, the )
variatioo withei fusitanstp drasg a g Bndike (e 4poveddsoripasiitstierhbediaent in which
extends over the rear head (62) and the cylinder
variatio83) thetpesseiny of wadtiontreigetant istiehipiteks sanisionfin thesprhengpeot

discharge refrigerant is inhibited in the first variation. More specifically, the pressure
snubbing chamber (71) of the pressure snubbing means (70) is formed in the position
within the rear head (62) corresponding to the outflow port (35). And, the pressure

" snubbing chamber (71) is provided with a communicating passageway (74) for allowing
the inflow/outflow chamber (72) to fluidly communicate with the outflow port (35). In
other words, the communicating passageway (74) is formed such that it extends over the
| rear head (62) and the cylinder (63). Hereby, variation in the pressure of discharge

‘refrigerant can be inhibited effectively. Other configurations, operations, and working




refrigerant can be inhibited effectively. O her
configurations, operations, and working 34 effects of
the first variation are the sane as the first
enbodi nent. [0107] Referring next to Figure 7, there
I's shown a second variation of the first enbodinent.
effects Utk sttvhaeiatdoare tIskesmarei doglek fiist sthbedimient i on i n whi ch
the pressure snubbing chanber (71) is formed in the
[0107]" ear RBRathd &2 to Filereln, Bfefdisehown Abbamdohiatar ofltd firsof
the second variation is fornmed in the front head

embodérﬁ%}cﬁb el'rﬁlﬁ{igelsﬁg I‘?&G&Je'—d‘e@&xji%d & P86 H $hick MelibdiGre snubbing

s formed in the position within the

chamb%rg(gi)t i E(ggi?eﬁlég e 129 Lliegg ?@J gt'hg %geégtg‘g &gt;?/ob 4§ﬂaﬁige?(g{l?rgg t:e
[ . 61
scoondgriARRLR o infhE HORHEELPLt rviorsHes e fithgRaf e

formed not in the rear head (62) but in t ront head
snubbipgehambeh (G heformed #sthe ppation Fitpimge ff@ﬁghf‘&p?ﬁﬁemFﬁm%a}ng
port (34) opens at the outer peripheral surface of the
to the dutiow phed35)@d)the somunenic4tingtnasshigaaey o) &feﬂ%’%?@gﬁha‘? It
extends radially inwardly and then extends upwardly to .
extend® pest thofrbinchead pE1) ahdtheciyiindee (63)65 )0 additiomitke indlpwapert (34) is
descri bed above, it is arranged such that the .
forme A 95 tHeGe & HeBD (629 betianhefroft hkhd €61, t heotherf wands gbe starting
(34) are concentrated in the front head (61), whereby

end ofgéeinﬂ@%?oﬁf BiFhRAS Y tRE oMBIREIPhBF0 6@k b tHeSrdnTheal/@d)
her onfl gurations, operations, and working effects

while @%ﬁ%@ﬁ%@@ %H?* g‘ﬁégééﬁf%ggg& A1y v aRRmaShd Eterids bitardly to

erring next to Figure 8, ere

v R S I A B
34 '
ot G B SR EESNESy U BB el e

front head (61) in the_thiéfg vagi ation.. Mre ther
front hegbeSiL).i wehareBy, the Mok HCiSREY,BF Mepgan PrpeesHipg fraved &

same way as the second variation. The pressure
configemtibhs, ngeretienshand workjng efferisrafdle sesprrbyariadion gre; the same as the

inflow port (34) relative to the shaft (40). And, the
first ehbddimentport (34) and the inflow outflow chanber (72)

of the pressure snubbing chanber (71) are connected
[0108] ogetR@rrihy ntdtao Fiywmais that inghopasstgdwayat{ahaf the first

ot her words, the comuni cating

‘embodiment. Unlike the first embodiment in which both the inflow port (34) and the
pressure snubbing chamber (71) are formed in the rear head (62), both are formed in the
front head (61) in the third variation. More specifically, the inflow port (34) is formed in
the same way as the second variation. The pressure snubbing chamber (71) is formed
opposite to the inflow port (34) relative to the shaft (40). And, the inflow port (34) and
the inflow/outflow chamber (72) of the pressure snubbing chamber (71) are connected

together by the communicating passageway (74). In other words, the communicating

passageway (74) is formed such that it circumferentially extends approximately half




passageway (74) is fornmed such that it

circunferentially extends approximately half 35

around. Ot her configuratiggs, operations, and working

effects of the third variation are the sanme as the

first enbodi nent. SECOND EMBODI MENT OF THE | NVENTI ON
around, 0108¢r deafipumtiogg, opexitidne, &idguerking, effects of thedhisdrbarthtionrre

of the present invention will be described bel ow.

the sarh®4sl0k fiFenwoesengt.enbodi nent is a nodification of the
first enbodinment in that the pressure snubbing neans

s SECOW%E%M@?%MMVEWUNW I'n other words,

irst enbodi nent that nmakes utilization. of

di schar | Wi i ] : :
010915" 5o B ag biledo SIS LN TR AL S A iRl

s%i o? fluid in the inflow port (34) is utilized as
be desgyl $Fessure in the second enbodi ment. [0111] More

speci fically, the pressure_ snubbi chanber (71) .i
[0110]pr ovildre é?Coﬁél"'Wé’Sﬁlmqnf 5& mo@ﬁaagqpeor}&hq EW‘BE‘?%@%@??}M the

with a connecting pi(ge éj_Sl). One end of the connegting
pressupsi abbigg yneags G pavedifiedpstonbgmagent H othssveuds, pylike the

position of the comunicating passageway (74) in the
first ernbddimentbattm{kd4 ntitikstioe of Hisclrrgefluidditpne Hercenprisgion

connected to the back pressure chanber (73) of the
mechaBls85&0) & $Badhhyireigure v ileack plessurachamba {73)| swatign flulsein the

(82) is provided along the connecting pipe (81). In
inflowdsi (If3u}>f§ utitiB&l hathace ?&%ﬁh‘é ¢ HlaskRd en(b63mdrs.

conpl etely bl ocked off fromthe internal space (S) of

t he ' 1 ' ' i bétveen
[0111] Weggecéﬁ%ah?/,mﬂf gfﬂéfsur@hﬁfh‘sid@,gzhwn%( ((ﬁ%s p&&&é&ﬂl,l ;

t hi s case, out f I ow chanber ) is fille

itself a%ﬁ &l\é\ée%lﬁo‘sﬁ}iﬁ#e@g%ulfﬂ adccjnﬂectfr@?ti%{glg\g (tgﬁe( Lnd(ctle @d?ﬂeét?ng

me pressure e suction
. lLuid, in th fi.rst di . th het. d,
pipe () EhstppRoeh o sitor o iestopPe Branpoen ol Rk ™"

: filled up with suctiogn refrigerant jn the.inflo ort
passageway (79Ha ﬂweﬂowrpsgté@‘!)ewlﬁ?athgerhe{ § thF%ﬁ°§1§|°8%%e&¥%dﬁ° ihe

pressure state | ower than the suction fluid_ by aﬁl

back pagrsunstchamberdpafdhagreswire snabbingichamprr71): aad a tapillay dibe
the capillary tube (82). And, in the pressure snubbin

(82) isgirevilded along the connecting pipe (81). In addition, the back pressure chamber

- (73) is completely blocked off from the internal space (S) of the casing (31) by the

blocking lid {75).

[0112] In this case, the inflow/outflow chamber (72) is filled up with suction fluid in

the inflow port (34) and is placed in the same pressure state as the suction fluid, as in the

first embodiment. On the other hand, although the back pressure chamber (73) is also

filled up with suction refrigerant in the inflow port (34), the back pressure chamber (73) is

placed in a pfessure state lower than the suction fluid by an amount corresponding to the

frictional resistance of the capillary tube (82). And, in the pressure snubbing chamber

(71), the pressure of the inflow/outflow chamber (72), the pressure of the back pressure




(71), the pressure of the inflow outflow chanber (72),

the pressure of the back pressure 36 chanber (73),

and the frictional resistggce force of the capillary

tube (82) becone bal anced w th each other through the

piston (77) in the normal condition. [0113] Here, for
chambex @3l aad thehfeiotisriaé raisemse fcobdf tha capibary telfe (83 pbenomeibalanced

the inflow port (34) decreases, the pressure of the

with eétdhfdﬂ@é@’/tl%*éﬁ%ﬁ R ¥ inl th hodhet eé@di@sn.much bel ow t he
pressure of the back pressure chanber (73) due to the

[01 13]f ri CtH ?@ Fr J E)I%t ARELRf réﬁﬁre@@hétioﬁ%!fng%%@m(tﬁ@ Inflodngort

ance at e between the chanbers (72, 73) is

o DRI o S P A e
e P Y 4
tube (B RHEDAHPOHISrTBIpe q?%q%s?ﬁ'ﬁ%fw Bt Thpgresult

chanber (72). Consequently, the dr in the pressure

the pistsn @@kslidingly shifis toviasds the infog/owflo @mbﬁrrﬂ 2).al Ahbggiston
the vol une of the back pressure chanber (73)

(77) shiifis teaedeme sfitheiinfovilouifldw chatrtber (72) Heuweases, tand 84 pmount of
little flows into the back pressure chanber (73)

refrigch€ athie&pohdihd® thetedyasd volnefis dizehargl ihtoathy infldveport (34)
(82), and the pressure of the back pressure chanber

from the BHoHERRERS 8Barker PP 0 @ohsdghientBatRiesslinthabressir® df diction

I n addi ti on, when theé pressure of the suction

fluid 1§|' %Pfléege r @{ﬂﬁa’t Hﬁ{eeﬁﬁ‘gﬁgh El'ge*soﬂﬁﬁé SEHRE ba r&&&ﬁre chamber (73)

ow o ow cha I NCr eases ch above the

R e
(73) besagiedt g e et ot e BT S Bh @%‘5‘33%1? B SChe b

towards the back pressure chanP As the piston
Pressu{eﬁlﬁn’@ﬁi 783 dearnses, 191 approagh thehglanp “-’I%}W out f | ow chamber
(72) increases, and an anount of refrigerant
[0114]cor r & pddidomgvhen theeressurreidhe sustion refHectast lnersases the pressure
the inflow outflow chanber (72) fromthe inflow port
of the {n@/outllowsbayubert(73), intreases imsrehiahovertbe presgue pEthefback pressure
suction fluid is reduced. At that tine, although the
chambep{73dudfo thd&ridviaak rpsisissaerod toheuphiry mBBXSZjem@as bslanced
refrigerant in the back pressure chanber (73) little

state bEtwRME tHeth8mb&e (1721 f7|3§)i/é;' H6kdn. ( 2b)a ROGE HSEESHiSOn (T slidingly shifts

intervention of
towards the back pressure chamber (73).  As the piston (77) shifts, the volume of the

inflow/outflow chamber (72) increases, and an amount of refrigerant corresponding to the
increased volume is drawn into the inflow/outflow chamber (72) from the inflow port (34).
Consequently, the rise in the pressure of suction fluid is reduced. At that time, although
the volume of the back pressure chamber (73) decreases, refrigerant in the back pressure
chamber (73) little flows into the inflow port (34) because of the intervention of the

capillary tube (82), and the pressure of the back pressure chamber (73) increases to




capillary tube (82), and the pressure of the back
pressure chanber (73) increases to 37 approach the
bal anced state. [0115] Inayhe way as descri bed above,
al so in the second enbodi nent, the piston (77) causes
the volune of the inflow outflow chanber (72) to vary
approdch thicldarsd state. vari ation in the pressure of suction
refrigerant, whereby discharge of refrigerant into or
[0115puct iIRhedkay deddsérRdabbyd, BROA N sedfdembpdirhert 34g piston (77)
performed. This therefore makes it possible to
causeStht §6 e QI Y¥hd BRLRYJutiy bl‘ﬁ{niﬁ%? rg’!ﬂ; t6 REryRh 8SPUAR 18 Wariation in
suct | 0116] | back

on refrigerant. dditron, as the

e
| refri | - i back .
reﬁdg%?rgg'rté{rjt? @% ﬁx:%fiq]\gn %gﬁzfgd%ggrgﬁheggﬁs éﬁ%gﬁ%gegﬁl%eﬁ&}f Rossible to

effectively inhibited by an |nexpensive and sinple
effectiyelyfinlkgbit yeriaion 18éhe pressHEs qLispHONIRBEGHent . Ot her
configurations, operations, and working effects of
[0116} he Jnedditionrasdl baskpresswre phthedurle pressurp ehambes (73), the
embodi ment. VARI ATION OF THE SECOND EMBODI MENT [0117]
suctioRpfessuré nfjthe dnfléw pbit Gid) és dtiljzet rendahérs ishongeddo v arddde an
of the second enbodinent. Instead of the arrangenent
separa® bdcR@r&ege nbagshalliugton picssusdiyatutiohes effdctiosly igddbited by an
(34) and the pressure snubbing chanber (71) are forned
inexpéhr@ivg t5.(ﬁd tigdHle B&AThutHRdh, asiRlith Akfembdifest. | Dihdtohfi@ittions,
ea

61) 'in the variation of the second enbodi nent.

9 D, | BE MR dtmét Ale ABLarhb §s BRgRSUr €
Operatg%hﬁb [ ﬁgorghg%?g?ts%?%é%re for msdmvvi t hei n the front
emboCgeadt(Gl), as in the third variation of the first

H58di ment. Ot her confi gurations, operations, and

[ t .ati of the second
VARI%@@?&E%E&?@%%@S@V@th hird variation of the
first enmbodi nent. TH RD EMBODI MENT OF THE {_N\/ENTI
[0117} 011 d}eferwing mevwrig Higwe A%, there dshoynenrsiating At theses
resent invention will be described with reference.t
embOfgirygmr. e Instead of the arrangement of the second embodiment in which the inflow

port (34) and the pressure snubbing chamber (71) are formed in the rear head (62), both are
formed in the front head (61) in the variation of the second embodiment. In other words,
the inflow port (34) and the pressure snubbing chamber (71) are formed within the front
head (61), as in the third variation of the first embodiment. Other configurations,
operations, and working effects of the variation of the second embodiment are the same as
the third variation of the first embodiment.

THIRD EMBODIMENT OF THE INVENTION

[0118] In the following, a third embodiment of the present invention will be
described with reference to Figure 11.

- [0119] Instead of the arrangement of the first embodiment in which the pressure




[0119] Instead of the arrangenent of the first

enbodi nent in which the pressure 38 snubbi ng chanber

(71) is fornmed within the 3gar head (62), the pressure

snubbi ng chanber (71) of the third enbodinent is

formed in an attachnment nenber (83) which is supported
snubbiyg ¢tHaenbee @) iefarné¢dR)thin[thd @@} hefdg62); thegmenswe smeliieg chamber

(83) is shaped like a plate which is slightly smaller

(71) offhe tBird @nibbaimdnb i foadd iheadttb@jent Behibgr (3P idhimteippried
centered on the inflow port (34), the attachnent

bv th gpggd ) is mounted onto the upper end surface of
y e{Il%e réaaﬁ(gﬁ%ad (62). The inflow port (34) is forned

uch RO ' [. . .

10120], " 5 RAEHpebmeR b IR0 SR RRER pht R 1 el rmater in
. the pressure snuhbi.ng chanbe 71) is for Wit by
size (3B {<EE BARAE) et P et it PR, e

is formed in the rear head 62) in the fjirst
attachygiant Bembst {.83p iipayniedonte fhe lﬁ)&gl‘e%nd: Siripge ofgh Fogr headd62). The
) mount the attachnment nenber 883) to the expansion
inflowrpet &) dsformey senh theiks isgerically oxtendsd tapughthe afadyment

space (S) of the casing (31). Besides, pressure
memben 8P tand thecmar lved (6M)i bAnddhe asisture smibbifef dbember(7y) jsfermed

by additional attachnment of the attachnent nenber

withid i3)attachnidiit edentbee (§3) @sthe sams mahhembatdhia ftyened(id 1he reamttbad
the inflow port (34) are pre-forned, to the existing

(62) i ¥RAMIEEmbdikekt. confi gurations, operations, and
wor ki ng effects of the third enbodi nent are the sane

orsf, B s PO po e
oo Y188y S o OEpUERE AT SRl B gt e
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and e PO REs-PrESd 0 HerRHHPR SRIRY (Siher Conbgurations
operations, and working effects of the third embodiment are the same as the first
embodiment.
[0122] In addition, in the third embodiment, the attachment member (83) is mounted
onto the upper end surface of the rear head (62). Alternatively, the attachment member
(83) may be mounted onto the lower end surface of the front head (61). In that case, the
inflow port (34) is formed, as in the second variation of the first embodiment, in the front
head (61).

' FOURTH EMBODIMENT OF THE INVENTION

[0123] In the following, a fourth embodiment of the present invention will be

descried with reference to Figure 12.




descried with reference to Figure 12. 39 [0124] The
- fourth enbodinent is a nodification of the first
enbodi ment in that the pggssure snubbing chanber (71)
is nmodified in configuration. In other words, instead
of the piston (77) and the spring (78) in the first
[0124]enbodhaénirth emlseliraenttis @ modirbtiamef thefiystiegibodimsinbireidat the
' the fourth enbodi nent. [0125] The separati on nmenbrane
pressufeShhbbisg thanite (710imofifird hatdrdtymrashoine hin sther words, instead of
def ornmabl e el astic body and is shaped into a vesse
ishavt PPard ' A hehisepriRRhénerab 8 @4) is
theplsg&?sh gccom@%ﬁ%ﬁgﬂgﬁsﬁﬁitﬁe ?ﬁgéﬁ?‘zggﬁré sﬁ%kr)bi ng charrbefs )

emploﬁe?l]i}ltheaﬁq{thteﬁlbggﬁmnﬂg part is connected to the
onTruni cat 1 ng

passageway (74). The pressure snubbing

cha r (71).1s divide A epar-ati

0125 ga) Thrstpartisnanamiere 34) o the RRBA AR Bl TR0
chamber, (72) apd the hack pressur.e chanber (73).

deformable laptig Hatn and iggharediipioay Sif‘f E%‘gﬁg &N SPROEE RS ¢ HSber
(71), the internal space of the separation nenprane

 separafiganembome(B4)us aecopmeodated wifliip the preswuraRRRIpE cheyder (71)
whil e on the other hand the space outside the

and itssgeaing paois crambotathts the dymuoniaiingipassagevey &0k phe pragsue
chanmber (73). The inflow outflow chanber (72) and the

snubbiaackarpbe $BLyie dishdudibgrthé Fphration nidnibret Bd) inid twoschetribers, ..,
refrigerant in the inflow port (34) and di scharge

the infl@®I/6H@ABHAMambEOT2Y ARl GeHaciesebsite cliRa(T3).m $iaftd another way,
respectively and are placed respectively in the sane

' tB the i ' htfont hémbians (84
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ecreases, t ure or r rirgerant in
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nmenbrane (84), i.e., the volune of the inflow outflow

refrigesan b the infipy port 634) ead discharaeiredrigeradnm SCOPBISSSIPly ant
corresponding to the decreased volume is discharged )
mechanisto(S0hespevtively ang ere pla@d)respeetivelhin the famempissiurg siies as their
chanber (72). Consequently, the drop in the pressure
refrigerants, as in the first embodiment.
[0126] Here, for example, when the pressure of suction refrigerant in the inflow port
(34) decreases, the pressure of refrigerant in the inflow/outflow chamber (72) decreases
below the pressure of refrigerant in the back pressure chamber (73), and the separation
‘membrane (84) shrinks. Asa result of such shrinkage, the volume of the separation
membrane (84), i.e., the volume of the inflow/outflow chamber (72), decreases, and an
amount of refrigerant corresponding to the decreased volume is discharged into the inflow

port (34) from the inflow/outflow chamber (72). Consequently, the drop in the pressure

of suction refrigerant in the inflow port (34) is reduced. In other words, the pressure




of suction refrigerant in the inflow port (34) is
reduced. In other words, the pressure 40 snubbing
chanber (71) provides a sypply of pressure to the
suction refrigerant. And the suction refrigerant in
the inflow port (34), the inflow outflow chanber (72),
snubbiag dhdlieer 20 lpropdesssanpplyatfandseure (7 B saetéon refrigerant.  And the
pressure-bal anced with each other and the separation

suctiomwmb%?am in {842 f1@x pan ¢34) e tiefldvi/sutflomndblamber (7. anfl GHeltack
On the other hand, when the pressure of suction

pressufeShaing8r @§¥ ark Prdst@eltafane WK bach(cttor ahB @ieeRBAGtioR AR mbrane
pressure of refrigerant in the inflow outflow chanber

(84)3%‘3%%&%%%%31\% g the pressure of refrigerant in

pressure chamber (73), and the separation
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.increases, and an anount. Qf .refrjgerant, cqrr ondi n

(34) ingisayen i Rissuas elrefyirgian fhe ipflenoUiiipchagber (72) tereases

i nfl ow out fl ow chanmber (72) fromthe inflow port (34).
above thsrpsesquie e kgfrigenaat injtheback pressurschamberd 7dHk %@‘Fi%ﬁ’?‘aﬂon

fluid in the inflow port (34) is reduced. In other
membrane (B4) exprandpr e4ds aresuld b bishregpatsiorh dre yohuye abihe ipdow/outflow

pressure fromthe suction refrigerant. And the
chambst/(72) Rreasds! argleanearhount of tefrigarddt @orrppohdip849 thetihaeased

i nflow outflow chanber (72), and the back pressure
volumé NaTeh irtd Ble iBASWRIERSH EiRmitRk #4729 EbnVitic AnB@e boa (3wt

and the separation nenbrane (84) shrinks down to its

| ' ' i inbee isrdRiced.
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In othetr%'idé b& \fgésﬂfgesnu%iP% Rfachil: {Sﬂg/ Brb! psahe ﬁlrthf 4fkiohS
vart ed | rPresponse pressudre variation. 128] I'n
. addition, the.separation ane ro
rfigcditc; ATt GRREHE M S TP B A B B Do
_ enhanci expansi on and shrjnkage by i own elastic
chambgt{/2h, and Joe bR PRSP P BB AGIEES B@é%&f%ﬁ@a{l%ﬁ&a@ﬁ G other
expansi on and shrinkage while flow n variatiQn in
and the srpapstien sembrope (dlshrks dpyg to #gn ¥olupeof Iy figway as
pressure variation is inhibited nore effectivel¥.
descril@dhbove; dref seganation membrangd 84X is formed slafprmeblyisteh Bef betvglume
of the fourth enbodinment are the same as the first
of the ifloodiutBony chirh b7 ENB @Rt dENTePondHe prddvEFadntion.
[0128] In addition, the separation membrane (84) produces elastic force by expansion
and shrinkage, thereby enhancing expansion and shrinkage by its own elastic force.
Accordingly, it becomes possible to perform expansion and shrinkage while flowing
variation in the pressure without failing. As a result of this, pressure variation is inhibited
more effectively. Other configurations, operations, and working effects of the fourth
embodiment are the same as the first embodiment.

FIFTH EMBODIMENT OF THE INVENTION

[0129] In the following, a fifth embodiment of the present invention will be described




[0129] In the followng, a fifth enbodi nent of the
present invention will be described ------- ------ 41
with reference to Figuresg33 and 14. [0130] The fifth
enbodi ment is a nodification of the first enbodi nent
in that the expansion nechanism (60) is nodified in
with reforrhegiordguren13 hmd bt.her words, instead of the
arrangenent of the first enbodi nent in which the
[0130EX PanGieFHi@ahRIMeMmi{ §Bodiffafion e fiyst etbdilingdneisthaiie
rotary expander, the expansi on nechani sm (60) of the

. naer, th T . X
expangeﬂ))(l% gﬁglgr{rﬁ?éﬁ% E@ ELI dxlngglfieﬁ S S ghtidn ! VBT sth@9forfQtidisad of the

the I'nstallation position o
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uni t (30% is provided, at its upper. end.si de,,vvi(gfth
formeg {5 2 e stage refPaRPaRdes c cArrordiaelyathe insfalltion posjon efihe
two greater dianmeter eccentric parts (4la, 41b) are
Pressm)smxgblms wadans KHY) it thapedday &leze, ghedifisrengs Grmtthe fipsh gpbodiment
that of the main shaft part (44). O the two greater
in regatil tovihe expasenhedhanisar(68) i€ désribdd bylow. t he | ower one
constitutes a first greater dianeter eccentric part
[0131] 41a)Thatshhf (40)&f dRIDMpeEEionkapaisidnuinds(30) is @ewiidkd, at its upper
greater dianeter eccentric part (41b). Both the first

end sidd, %ﬁflﬁ%o?r@d’f&tcﬁﬁmet@ﬁé&&&ﬁ& paP(dia(414D) Tnskethe grateNd

greater diameter eccentric part (41lb) are off centered
i icE (814, 9¢h | 80 fJ(rEJ %ﬁahe% Othl Bave S Yr8ltertfia@¥tethan
dlame%?ecfctﬁg&lc I'n éﬂg’t piart 429 And, t h‘}]e . secr:ggnd greater
| anet er _ecc j C 4 k-

that oftpf EREnaRER Vi PEhé i el 3l BBl AfRs LR, a1,

amount of . eccentricity...ln addition out si de
the Lo g ean=gtict RO st iogpaid ernaet L b B vprer one

part (41b) is greater than the outside dianeter of the
constififgsgy secideBedpT HPRAKT efceREE @ﬁlftf(‘?]cb)p agPﬂt s ﬁ?ﬁt gfe@%éé‘]‘ame"ef

The expansi on mechanism (60) is a two-stage, swnging .
- eccenipic paridta)pad ths seegnd grraardiancteTpreenixis pagi(HH) ree pidreaigred in
(60) has two cylinders (63a, 63b), two rot ar% pi st ons

the safu6 dagctinbylative fo thatetead agBf theamameahafipad (402) Andride

an internediate plate (101). In
second greater diameter eccentric part (41b) is greater than the first greater diameter
eccentric part (41a) in the amount of eccentricity. In addition, the outside diameter of the
* second greater diameter eccentric part (41b) is greater than the outside diameter of the first
greater dia.meter eccentric part (41a).
[0132] The expansion mechanism (60) is a two-stage, swinging piston type rotary
expander. The expansion mechanism (60) has two cylinders (63a, 63b), two rotary
pistons (67a, 67b), a front head (61), a rear head (62), and an intermediate plate (101). In
the expansion mechanism (60), the front head (61), the first cylinder (63a), the

intermediate plate (101), the second cylinder (63b), and the rear head (62) are arranged in




t he expansi on nmechani sm (60), the front head (61), the

first cylinder (63a), the internediate plate (101),

the second cylinder (63b)42and the rear head (62) are

arranged in 42 layered fashion in a bottomto-top

order. [0133] The first cylinder (63a) has | ower and
layered fidhiondnd bettomsoasp bdder. f or mer of which is bl ocked by

the front head (61) and the latter of which is bl ocked
[0133Py t hFhel SR W) had RivRer GAQ hpper ERE se8R0¢ the B dr @€ kvhich

has | ower and upper end surfaces the former of

is bloc}i@&é BP 51#@&&1‘( ‘ﬂ%g@v\ﬁ dttﬂ@ 1k BF gﬁﬁ:‘h% Elo@lkéﬂt tﬁéﬁljfémiéﬁgate

ter o ocke rear head (62)

plate @F@n:ﬁilg 9?(}9% lcir]ﬂrg er 843%? ﬁé 1%]}2\(6}' g?cg{é@%g &b élﬂ%ig%set}-le forgler of
whichyls Plogkd kg termisdiase Plated 1615 Enaes BAGH It g;’fs HidkEed by the

ext ended t hrough the | ayered conponents t he
rear hgad dA2)- h kg seqoaa)cyhmé(ﬁ es a gree &Sld@e@%wetﬂtthén that of the

intermediate plate (101), the second cylinder (63b),

first cylinder (63a) arsblras heuehtqroRitical thickaesstthamthat ¢féhg fisss pylinder (63a).
greater dianmeter eccentric part (4la) of the shaft

[0134] 40) Ttz shaft 409 ds eritérdied thrbegl ihe dayecad dongpener(t§3z), thehirom head
the second greater dianeter eccentric part (41b) is

(61), th@ﬁﬁst eflindet (H38), iiREinteeeedicteqytdte (TN, thésdepnd £Ri3EE (6BbY and
first cylinder (63a) contains therein the first rotary

the red%'h§£@(62§ 6 7R) adafidn! (A€ fir Qe KathdtBdREbertBSPart (ARY 8F e shaft
therefn"the second rotary piston (67b). Both of the

(40) is ly)\@atecf QtRindhd Elss{ Qﬁﬁjldgp@a) @%ﬁé tl‘@rs@co%pa%?&%rl dléﬁﬁet@r eccentric

ar ring or c greater
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addition, the second rotary piston (67h ter
seconheilgidgr(63bheantains thersintbe ﬁﬁ‘tonéffoiaﬁéplﬁtiol‘l&%ﬂ’r)ot QP&h ?ﬁtg
: (67a). [0136] The first rotary piston (67a) at its
rotary gistens (pémiofhparaishaped flike a citewlasringpheylindemnt éélfl th«etfﬁsttaﬁ@atef
i nner peripheral surface of the first cylinder (63 a).
diamefen eawtdirtc peurt, (414)ds fdtatshly engagerdyintpithe Brst {odatmpista (6d8) artdsthe
| oner and upper end surfaces, in sliding contact with
second fi@afef 8iainctdd eedn(cRIpartantb)is trditatahl?z dnghgadrindithe secphditgary

(101), respectively. And, in the first cylinder
piston (67b). In addition, the second rotary piston (67b) has a greater outside diameter
than that of the first rotary piston (67a).
[0136] The first rotary piston (67a) is, at its outer peripheral surface, in sliding
contact with the inner peripheral surface of the first cylinder (63a). In addition, the first
rotary piston (67a) is, at its lower and upper end surfaces, in sliding contact with the front
head (61) and with the intermediate plate (101), respectively. And, in the first cylinder

(63a), a first expansion chamber (65a) is formed between the inner peripheral surface of

the first cylinder (63a) and the outer peripheral surface of the first rotary piston (67a).




(63a), a first expansion chanber (65a) is forned
bet ween the inner peripheral surface of the first
cylinder (63a) and the out4ey peripheral surface of the
first rotary piston (67a). -- ---------- 43 [0137]
The second rotary piston (67b) is, at its outer
[0137per i pHersatorslupfascpiston(6’8h)iidiangs ovtenpaiphersl swrfachginislidiag
peri pheral surface of the second cylinder (63b). In
contad &dihl the hnet f@ipheQl aithce of teYse @uindtedlinded (68b)i S In additidrs the
| ower and upper end surfaces, in sliding contact with

secon& Hﬁaﬂy'ﬁs%r{m b?fseatﬁjts%@el(akg F@xr\gld%ffﬁcetshiﬁ slify JORABE with

; respectlve y. And he second "cylin e

p
the m'%ﬁﬁweggﬁg ne?‘&g@?%ﬁ%ﬁgﬂ@w f SS% élfhe sécon 3 second
evinGY{o3hS arsséﬁ e B PR g L

6 royvi ded_w.th bl ade i nt egr,al
surfachf fe spere rca.fllaf? (5196 Sheporisr SRR f Pecgf) otary
(67b) is provi ded with a blade (6b) which is integral
PlStOIWWIPD the rotary piston (67b). The blade (6a, 6b) is
shaped li ke a plate which extends in the radial
[0138i r ecFlieantarppistohd6Tatispspvisied voth g Bads (687 whichds éhtegral with
projects outwardly from the outer peripheral surface
the rotafy pib@en (€T ayd fhesbrany Hisida,(6BNE} proAitdd withea blads(6b) which is
expansi on chanber (65a) within the first cylinder

mtegrélﬁzaﬁ) the Sotehiy\Miistedl (67b) ! hEhd blagd 2 dal, 8bleis 6ibed iRk @ phaté ivhizh
hi gh pressure chanber (103a) (high pressure side

extendsA @ite%alaﬁ&l%caoﬁ bfﬁfe rbfaw dggt%ﬁ $67:E 676)) 3P HHoj doiQtANardlyPRom

pressure side chamb the of her” hand,” t he second

the o REHARH 5‘%@3%% 1‘°§%8’P§§%¥) “’Q’bffﬁire SBEEH: B LAGon
e
_chm@réé”iﬁvéﬁ%&h? RGN é?&%{ﬁ%{‘mﬁén@gﬁ‘ o a first
104b) ow side c

high piesaireich bf{rt{g&é‘j %]i“ﬁ BFesFHR s 5)3 nJE D Pt Lo BepuET

of bushes (68a, 68a) and _the cyllnder 63b) is
chamber gUM4@Ldowipeassare ;saierch@mb@ras hies thesgher hggg)the E%?@Hd BYRARsion

(68a, 68b) is forned into an apprOX|nater crescentic
chambzh ) athimie aecond siybiedes (6 ¥ta dediwded by ithe scendiblade (6b) into a

surface and an outside surface which is a circular arc
second hichacessuraobarmberib@dh)€bligh wicdshurt lsgle chamber} and a second low
pressure chamber (104b) (low pressure side chamber).
[0139] In addition, the cylinder (63a) is provided with a pair of bushes (68a, 68a) and
the cylinder (63b) is provided with a pair of bushes (68b, 68b). Each bush (68a, 68b) is
formed into an approximately crescentic shape having an inside surface which is a flat
surface and an outside surface which is a circular arc surface, and is mounted, with the
blade (6a, 6b) held therebetween. The inside surface of the bush (68a, 68b) slides, at its
inside surface, against the blade (6a, 6b) while on the other hand the outside surface of the

bush (68a, 68b) slides, at its outside sufface, against the cylinder (63a, 63b). The blade




bl ade (6a, 6b) held therebetween. The inside surface

of the bush (68a, 68b) slides, at its inside surface,
agai nst the bl ade (6a, 6b), while on the other hand the
outside surface of the bu¥h (68a, 68b) slides, at its
out si de surface, against the cylinder (63a, 63b). The

d 4 6 w fi h th [
(6, 6B 5Pairye Sfr Bt JoaRBSPHE Wihetefbr s Bpsss 63a
3b) . th h h (68a, 68b). [0140] Th '
63b) tﬁ@&‘%&améﬁ%gw% g§g)g?ovi(deg Wi t h) an[i nf | Lw pgrsxgggj’l "
f

ormed in the front head (61) .and an outfl ow port )
[0140§ 35) Thsrexpangion maehasiseol) syreyided with ap pnfloprport (34 fospped in
port (34) radially inwardly extends in the front head
the frqus byada(6dl) aridsart @rtflowabitr(dS)dnunédsin thpsacend aylindae(63b). The
position in the inside surface of the front head (61)
inflovepdrt (84 ehdsIvEintvaidly extelds in tefftonh heall @iyl endits tehminbtisgend is
(68a) in Figure 14. That is to say, the inflow port
opened 3tthelpdsitiBn i #he ki COMRTAR §the BBntthdall (61)esithhted sorhéiut to the
pressure chanber (103a). On the other hand, the
-h gt ih Bt 14 epleRAS shi)iRtigRob Q6h
left h%?lsﬁdﬁ?g%%&Q@éﬁ?gﬁ gmqr%it [ ngS Bhénd opgng%trtg(g?ﬁe
.. second |.ow pre r a ( hibi n
fuid iR BB s AR bR o3t ' GliBe e, e
34, onstitute.a suciion ssage nd .
outlol i3Sk ealengotende S 0 e Brinf it erminating
internedi ate plate (101) is provided with a )
end oReRFFRIE S8RINA IO REesaE Rhgmber 1@%%)ooﬁﬁ%me§e%39@éﬁ88@?r (63b).
t her et hrough obl i que%%/ relative to the thickness )
And, e inftavy andd owtflew perd (3 36heonsidininmiusHon passpersegadalischarge
(102) which is an inlet side is opened at the position
passagawayhespecgirtlyhand side of the first blade (6a) in the
first cylinder (63a) while the other end thereof
[0141phi ¢ MTheSingsfmedibiegilats (1) isprovidebdithta cohenynisating passegeway
the left-hand side of the second blade (6b) in the

(102) HBEDNS eft¥hddddBErefh®RBh-oblifuddy R4tiveas dse thidkBess direction. One
comuni cati ng passageway (102) establishes fluid

! ! .l | ; —
end of:tﬁ@'@?g?}rxg?lfcb?ﬁge G%Eél&%yt(i&) i is bAhIEr S5 o?e ?ﬁ?ﬁeposmon

(104 I r'st expansion chanber (65a) an
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blade (6b) in the second cylinder (63b). In other words, the communicating passageway
(102) establishes fluid communication between the first low pressure chamber (104a) of
the first expansion chamber (65a) and the second high pressure chamber (103b) of the
second expansion chamber (65b).

[0142] In addition, thé pressure snubbing means (70) which is a feature of the present
invention is provided in the front head (61). In other words, the pressure snubbing
chamﬁer (71) is located opposite to the inflow port (34) in the front head (61) and is in

fluid communication with the inflow port (34), as in the third variation of the first




invention is provided in the front head (61). In other
wor ds, the pressure snubbing chanber (71) is |ocated
opposite to the inflow port (34) in the front head
(61) and is in fluid comfitni cation with the inflow
port (34), as in the third variation of the first 45
odi ment. OPERATI ON OF THE EXPANSI ON MECHANI SM
embocﬁ%ﬂ%] In the foll owi ng, the operation of the

e [ [ 1 described wth
OPEM@T@E@&?@I@Mﬂiﬁw&Mt he first place,
description will be nmade in regard to a first Bro_cess
[0143] n wHndhe follpyines thepparetion ef theggpansion; meshanisk: (§0) Wil be
first high pressure chanber (103a) of the first
describgd withl eafere6Gatp Figtre 5.t he shaft (40) nmakes a slight
rotation fromthe rotation angle 0 state, the
[0144posi tlndie Gist plack, detcripgomedhbe adé insgand oo afiyst pratesmin which
(67a) and the first cylinder (63a) passes through the
high prasfurevefpigetni Bebys intnttie firy highr messureechambei 83 @mf the first s
' flowwng into the first high pressure chanber (103a2
cylindér @8a). héWherf thewhafo0) (BKYs a St ectéticer fror het tegation angle 0°
rotati on angle of the shaft (40) gradually increases
state, the po€itice gf emsact bétweert the I8¢ rdtagy piston (TR and Herfitsbey2inder
degrees, the volunme of the first high pressure chanber
(63a) paseB3ahrogeh theainflyw porid34Haswkhighmikskirg hefpeerestistasts flowing into
refrigerant keeps flowing into the first high pressure
the firg Hrdgtbenessufel @aiber (193a) fndrh dh indlowf pami @GH). pridsaafier, as the
refrigerant into the first high pressure chanber
rotatiop p0glg)of slamshiaft (48) axadually invecases wt90utegenesithengp 1B8Rslegteas. tand
(40) reaches 360 degrees. [0145] Next, description
then tanp 70 ddgeeasattie volumeend ahedfinsbhigh peasenrd charpbas {E03a) avadivalhy
refrigerant is caused to expand in the_ expansion
increaspscingiighrpresvire rafiigarant reepstiirwing oy thefieidygly prsssuyp ehamber
rotation fromthe rotation angle O state, the first
(103a). ovhherinllewing of highirsessure refigyraghinte the fsedvgiupmissyre chamber
pressure chanmber (103b) becone fluidly communi cative
(103a)goptinugsauil eraiation anglgef the shafh(49Areasbes 398 dsgetiy
(102), and refrigerant starts flowng into the second
[0145}j gh Nsdsdegereption v be niade Ibjegprdina 3560nd pragess Byyvhich
. pressure chanber_ (104a). _Thereafter, as the rotatian
refrigezarg iecayped ioexpmskin thegypantierimsrhapison (G034 s Whep él@%aﬁ (40)
degrees, then taq .
makes a slight rotation from the rotation angle 0° state, the first low pressure chamber

(104a) and the second high pressure chamber (103b) become fluidly communicative with
each other via the communicating passageway (102), and refrigerant starts flowing into the
secbnd high pressure chamber (103b) from the first low pressure chamber (104a).
Thereafter, as the rotation angle of the shaft (40) gradually increases to 90 degrees, then to
180 degrees, and then to 270 degrees, the volume of the first low pressure chamber (104a)
gradually decreases while simultaneously the volume of the second high pressure chamber
(103b) gradually increases. Consequently, the total combined volume of the first low
pressure chamber (104a) and the second high pressure chamber (103b) gradually increases.

The total volume of the chambers (104a, 103b) continues to increase just before the




180 degrees, and then to 270 degrees, the vol une of
the first | ow pressure chanber (104a) gradually

- decreases while sinultanﬁgéfly the vol une of the
second hi gh pressure cha (103b) gradual ly
i ncreases. Consequently, the total conbined vol une of

o S U TSRS Aoy ARl LSRR i ve
total \}o%ﬁ‘é ofvtﬂl: Flﬂ%b%%secilagzéﬁpag?%{g%aé%s?%ﬁ%&&%k?a T:ag:ﬂo"b It 1 bars

I NCrease or n ang

o8 b 5 S8 e D AIOVER,
oI5l BEL 95988y B0 LRI PR ShRT

(104agﬁﬁx§r$,3thvéopgl% ,ﬁllg;%éﬁﬂlﬁ%atihg p%s%ﬁ%gl%bﬂpﬁki %ﬁe%Eéo\fﬁr}ﬁ%ﬂ essure

I geran € I"ow pressure

, through the comuni cating
Chmnﬁgigggﬁﬁﬁéé?§8§§¥Eﬁﬁﬁb the second high pressure

[01 46@ ha nbﬁ(g)fc ( &'eggr\%?tiwlll%ei ade.sm ?@%?cpgldﬂ?.gd %9%%?% ia%&h refrigerant

escri ption e made i n regar ) process
. . Ln which refrigerant is di,schar out . of the secon
i disqhgige oL e e DRt A an S e AR RhGSespR RAGHer (63b).
(63qu. The second | ow pressure chanber, (104b) start
The sqeppg kv presTrrisheaber (4R starts ﬂ@dMWW‘C%}%tW@%f O}
the point of tine when the shaft (40) is at a rotation
port (3f) deim G poing eftime svhenshashad (48is ke rajztion angel of 0 degrees.
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started. This discharging of refrigerant is carried
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the shaft (40) reaches 360 degrees. [0147] As

out ovdEE PEHRESE RROMR] 1R fRatiodanb RO ERSHaA(40)18adhuD360 adiRees.
rotary expander, suction of refrigerant or discharge

y A : . . . _
-[0147f reas ?%@ﬁ?é}fozsb{o%%%gggﬁfé%%% thd&vd: &5?& foldty %Q}anﬁel‘?gtf;ctlon

he sha variation in the pressure o

ressure variati

| of reﬁ?é}legetirit g)? F%g\lﬁa%%e?& r?@'i%e?e&g Ssicﬁelﬂégn%ilpeldl é Pﬁ&tio%c i #[els‘%f th@ shaft _

(40). g%hﬁ%&%v%bﬁ%%@t% tgr%gsu?é)ﬁggﬂg% %;fﬁ%%%g{g%ﬁ%&g ]r;n?lsation) occurs

oper ati ons

| L and working.effects of the fifth
in the FFRTHPRRE h4) oueh prresuse ariatwonds ellfgqtively IQH’B%f BreeansefitieR

EMBODI MENTS OF THE | NVENTION | ) )
pressure snubbing chamber (71).  Other configurations, operations, and working effects of

the fifth embodiment are the same as the first embodiment.

OTHER EMBODIMENTS OF THE INVENTION

[0148]. With respect to each of the above-described embodiments, the present
invention may be arranged as follows. |

{0149} For example, in each of the above-described embodiments, it is aﬁanged such
that discharge of refrigerant into or suction of refrigerant from the inflow port (34) is
carried out by the provision of either the piston (77) or the separation membrane (84) in the

pressure snubbing chamber (71). However, the present invention is not limited to such an




[0148] Wth respect to each of the above-descri bed
enbodi nents, the present invention nmay be arranged as
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inflow and outflow ports (34, 33). [0152] In
outflogigirtsi(dh 33)-n t he enbodi nent in which the piston (77)

is provided in the pressure snubbing chanber (71),
[0152] he Slpraiddigion.7i8)therepbediment intvduich thi gissqar (TAbisErSYideraip the
- course be nounted not in the back pressure chanber
pressutd jubbing chambére( 71 ) ftheosptimgt(78)auay iphamisied. ( TBY spring (78) may of
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is

field of positive pl acenent expanders for
chmnmﬁ@ﬂ%ping power by the expansion of high pressure

fluid.
INDUSTRIAL APPLICABILITY
[0153] As has been described above, the present invention finds utility in the field of

positive displacement expanders for producing power by the expansion of high pressure

fluid.




48 Clains: What is clainmed is: 1. A positive
di spl acenent expander having within a casing (31) an
expansi on mechani sm (60) for generating power by the
expansion of fluid in an ansi on chanber (65),
wherein: the casing (31) further contains therein
dengfessure snubbi ng nmeans (70) for inhibiting at |east
fther variation in the pressure of fluid which is
drawn into the expansion chanber (65) or variation in
the pressure of fluid which is discharged out of the
expansi on chanber (65). 2. The positive displacenent
Whatdxglaimied isof cl aim 1, wherein: (a) the expansion
mechani sm (60) is provided with a suction passageway
1. A(Bdifivé displacerhemdupindgr idvingiwithing dabieg €Xl)ansixpmseinanber
(65) and a di scharge passageway (35) for discharging
mechdnlissh (b0 Férglenexaing sower Byrtheetasion pafiaiddn a6 kapdasion(chahber
and (b) the pressure snubbing neans (70) is provided
(65), WhdrBina pressure snubbing chanber (71) which is so
configured as to perform in response to fluid
r V . . - sy a, s
B SR Rkt oAU sl LMl el (D for ibibicing
(34) or .t he i.schar age . .
teast e vaRablihb? LRETEG AP R TRAGE A alar o d exiplfion cparmber
t he. pressyre snubbi.ng, ch er.(71 f th ressure
(63) ok fiiistong: thednempray Hhif vhrhe st ub O Fup FRHERE shapber
(61, 62) of the expansion chanber (65). 4. The
(65). positive displacement expander of claim2, wherein: 49
t he pressure snubbing chanmber (71) of the pressure
snubbi ng nmeans (70) is formed within an attachnent
menber (83) supported by a form ng nenber (61, 62) of
2. Thdpositevephspdacementenppader 6 Bim 1, wherein:

(a) the expansion mechanism (60) is provided with a suction passageway (34) for
introducing fluid into the expansion chamber (65) and a discharge passageway (35) for
discharging fluid after expansion from the expansion chamber (65); and

(b) the pressure snubbing means (70) is provided with a pressure snubbing chamber
(71) which is so configured as to perform, in response to fluid pressure variation, suction
of fluid from and discharge of fluid into either the suction passageway (34) or the

discharge passageway (35).
3. The positive displacement expander of claim 2, wherein:
the pressure snubbing chamber (71) of the pressure snubbing means (70) is formed

within a forming member (61, 62) of the expansion chamber (65).

4. The positive displacement expander of claim 2, wherein:




5. The positive displacenent expander of claim3 or
claim4, wherein: (a) a fluid conpressi on nmechani sm
(50) is provided wthin tll@ casing (31) and an
internal space (S) of the ‘tasing (31) is filled up
mﬁth fluid conpressed by the conpression nechanism
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sur.e rrber (73) in fluid communication with the
cxpan l?ﬂ erg%gce (S) of the casing (31), and (iii) a
partitioning nmenber (77) which separates the
i nfl ow outfl ow chanber (72) and the back pressure
chanmber (73) and which is displaceably configured
5. Thapsitivh displacement| expandsf of ¢Haim Hbr daino dt Whawne hanber
(72) varies in response to fluid pressure variation.
(6 a ik cqopictsiotemdéizpisac @O istprexipaheehindhe cdsaign3B) ord an
claim4, wherein: the pressure snubbing chanber (71)
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fluid conmuni cation with either the suction passageway

deﬁﬁgQNSQjah@e di scharge passageway (35), (ii) a back
- pressure chanber (73) which is connected to either the
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connect ng cap|

artitionin h
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chanber (72) varies in_response to fluid ressu e
interna} gpacs {P)of. the eesing (3Theng 68 & pyditigniag magseles At /) sxpiehispprates

of claim5 or claim®6, wherein: the positive
the 1nf&wpmﬁow@nmb@¢63hmthﬁ backsprassure chamber (7geaachwhishitui t

(20) in which refrigerant is circul ated whereby a

displaceaplyrconfiggred swhahatrtkd volgee af iherinftywloatfiiey pemiter () varies in
8. The positive displacenent expander of claim7,

respondb®) fRiid préshge Kafiatioper ant i s carbon di oxi de.

6. The positive displacement expander of claim 3 or claim 4, wherein:

the pressure snubbing chamber (71) comprises (i) a fluid inflow/outflow chamber (72)
in fluid communication with either the suction passageway (34) or the discharge
passageway (35), (ii) a back pressure chamber (73) which is connected to either the suction
passageway (34) or the discharge passageway (35) by a connecting pipe (81) having a
capillary tube (82), and (iii) a partitioning member (77) which separates the inflow/outflow
chamber (72) and the back pressure chamber (73) and which is displaceably configured
such that the volume of the inflow/outflow chamber (72) varies in response to fluid

pressure variation.
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7. The positive displacement expander of claim 5 or claim 6, wherein:
the positive displacement expander is used in a refrigerant circuit (20) in which

refrigerant is circulated whereby a vapor compression refrigeration cycle is performed.

8. The positive displacement expander of claim 7, wherein:

the refrigerant is carbon dioxide.
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