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DESCRI PTI ON  ROTARY FLU D MACHINE TECHNI CAL FIELD 5

[ 0001] The present invention rel ates to arotary fluid
machi ne,” particularly to neasures against a gap that
occurs between a cylinder and a piston. BACKGROUND ART
[0002] As a conventional exanple of a fluid machine,

Pat ent Publication 1 di ﬁﬁr io conpressor havi ng
an eccentric rotation pi)iltsq ism aﬁgl eveddbya/ma
cyl i nder havi ng anber an
annul ar pi ston mhlgﬁgﬁg¥§§§¥§¥h@@gﬁhngﬁe cylinder
chanber to make eccentric rotation. The fluid machine
conpresses a refrigerant by naking use. of volunetric

ha [ cylinder chanber caused by the eccentric
I?rotg??é%nFi the piston. 15 Patent Publication 1:

(0GR an xS E@%@m@h&?&%%@%ﬂ#ﬁ%@%ﬁwms
ogdifls FQap eV BobRORThvedps il afoRYSRE] Onal T1ui d

machi nes, no attentlon een so far to a gap
20 that occurs between the wal | surfacg of the
cylinder and the wall surface of the piston.

BAUKGRIOURD AR¥ refrigerant |eaks froma high pressure
chanber to a | ow pressure chanber to deteriorate the

[0062F i ciAsmCoonvERIHR4] ex@RGAE bF & Tk makiind, NEitent Pubhcatlon 1 discloses a
above-descri bed fluid machi ne, an outer conpre

coniressbe havingl af Red MBS rotRITN HSIBR rm&:hﬁﬁgﬁ racﬁig'? gqeog’h ?9 having
the.direction of application of a %

an bymaarr eflindge thdthbap I RASA @mhtﬁa.tdbfsfo%rﬁﬂitch het ﬁﬂlefdhﬁl the cylinder
outer and inner conpressor chanbers. Neverthel ess,

chagévpr betnsleneddestricatdtationl f ate Dhidt REHEN chfiBresddida ﬂéf}?gerant by
wal | surface of the piston has not been considered

malihg usel.of 06l0mptricrehhighin the chhededkBiAbereahedi H}Bﬂh%%c&fntrlc rotation
the present invention has been achieved. Enbodi nents

of the pistes. pr esent i nvention seek to reduce the gap

between the wall surface of the
Patent Publication 1: Japanese Unexamined Patent Publication No. H6-288358

DISCLOSURE OF THE INVENTION

PROBLEM THAT THE INVENTION IS TO SOLVE

[0003]  As to the conventional fluid machines, no attention has been paid so far to a gap
that occurs between the wall surface of the cylinder and the wall surface of the piston.
Therefore, the refrigcfa.nt leaks from a high pressure chamber to a low pressure chamber to
deteriorate the efficiency.

[0004]  Specifically, in the above-described fluid machine, an outer compressor
chamber and an inner compressor chamber are formed and the direction of application of a

load (gas load) by a refrigerant pressure is different between the outer and inner

. compressor chambers. Nevertheless, the gap between the wall surface of the cylinder and

the wall surface of the piston has not been considered at all.



cylinder and the wall surface of the piston, thereby

i nproving the efficiency. MEANS OF SOLVI NG THE PROBLEM
[ 0006] Specifically, as shown in FIG 1, a first

aspect of the invention is directed to a rotary fluid
machi ne conprising a rotation nechani sm (20)

i ncluding: a cylinder (21) having an annular cylinder

@gg{mﬁn]éép% ?‘%ﬁ t?% gb‘g‘?ﬂ? :élﬁ’gr@‘ihlpf{eg‘}ﬁ ?d#b‘é?? %)(ﬁﬁ\gl)ql lﬁgel%én has been achieved.
Eﬁff)%&lﬁ{eﬁfs%f i %@%ﬂ?é&%ﬂﬂgg eeQ(%&)recfﬁ xid Igv\% g%%reén %ﬁ wn% surface of the

cylner chanbe Into an

cylbdlyr aad cheawnlli snrfede ofittickgisngh, aRabl @ﬁprbaag themmalcgal ade
(23) which is arranged in the cylinder chanber (50)
to divide each of the working chanbers into a high

a | ow _pressure region, the
hd@?ﬁ&ﬁﬁ%SO%§%§&QF§Eﬂ@RPﬁ%IBEston (22) making relative
[dooE At Sﬁé@ﬁicaweafsedhﬂw}lh IWtidtl a-li'ﬂrl togsgéég%f?#é L A8k on 1‘8 (%1 ected to a
chanber S varle al ony I'Tcunterence he
r(ﬂgtbflﬂwbmadhmmﬁnpr{sﬁ@)a 1Htatibn hfeatmﬁshﬁ(zg;amcmem\g@s Bylindér (21) having
wal | _surf ce of the cylinder (21) and the wall

ang gl gyigides plamies {3 gpgnnujag plé@ﬁt (22owhich v eraraipad; indbe cylinder
l}’l b@F(S@W{)’ H&chc%ﬁglﬁ th ea&%&{lg‘ l(2 13 Qﬂci)c? ZJvhdég 2 rcdlz.rE%S chagﬁner (50) into an

rst aspect ani s

- omatmkﬁg,chaﬂneer ) aﬂtﬂ:ﬁf inh& ok chh@bed ﬂs!zp and 3%)@6@1@ which is

relative rotations. As a result, the vol unes of

agerd H‘gthé ivalimster shamhor (éwdto(cgg)ie @@ghyoft the oeuigng chambers into a high

f
pﬁ%ﬁ?ehl%gl%h %nd 2 r10 C}%@sﬂ%rlg(r)rg%]glb) ta? gyl{}]&?]i Qg? g}q€ 't‘(b tl'terpéston 82) making

relitife lﬁﬁﬁﬁfr@ nﬁzﬁe&ﬁleﬂle Qfidtht 1€ PR E{1Rler SfeAHeP Qﬁtlmﬁr‘i‘ed along the
the wall surface of the cylinder” (21) and the

cisqypfiereecect theylipietchamba150) smalythbﬁhc gapjb@t&e@mtha wail surface of the
0 eco d as he |nve tion
BBt dh wpy e dhePing ek fe%s? il ateamneg value during

the @t@tdn@n nmechani sm (20) including: a cylinder (21)
havi ng an annul ar cylinder chanber (50); an annul ar
[0p0EL oﬂnCC(ozcﬁytg whilehfiiss agpectt aihee thel motdtide mydhingar(206amdealated, the

tric to the cylind 1) and divid
>§Iw8%r R i echaliD SF2)(Sel S SRGTeo oeRTInghe volumes of the

ST O o N AR
w(cEI@Tl Toﬁthélcylmihr elxmlibop {500 hevaned kiong ﬂ&%ﬁbﬁf@eﬂc@ ierédf, the gap that

hlgh essure region and a ressure region, t he
- oqepts; htregen (they yalh serfacg of ;shes‘tsélﬁdqrz(zf ) andithe mall suffocs of the piston (22)
mwf)@lteh&&a M A hm.

[0008] A second aspect of the invention is directed to a rotary fluid machine comprising a
rotation mechanism (20) including: a cylinder (21) having an annular cylinder chamber
(30); an annular piston (22) which is contained in the cylinder chamber (50) to be eccentric to
the cylinder (21) and divides the cylinder chamber (50) into an outer working chamber (51)

and an inner working chamber (52); and a blade (23) which is arranged in the cylinder



spi nning by thensel ves, wherein the width T2 of the
piston (22) is varied along the circunference of the
pi ston (22) such that the gap between the wall surface
of the cylinder (21) and the wall surface of the
piston (22) is kept to a predeterm ned val ue during
the rotations. [0009] According to the second aspect,

t .ati i SI 0) ,is.actuated, the .
SSEASED (SR R S50 5 B0 epet oo st v
prédsalel RBfn, e AyliRRE Iéil) A theOp RS (295 mdkBEreBYK B tions without

chambers (51) and (52) may vary to cause conpression
spinningp bn ghemnsebfes,awhéngind the Awidth 2 i dhé pisrof22) hie varied along the

O L L O X R
eOva ld is i 0 r i i e
QY fRCHeOfall gl.gr)fé‘c)f rgg;iﬁcﬁf) o%léngE}dlf%[}?g W"’H lede?éfﬁlfu?egigxiagl}e during th

the piston ( e redu nmni mum
eearsdi ng to an enbodi nent, the width T1 of the

@%d nder chanber (503 ybe varied along the . )

LYY duriicPErRe Diherte rzfﬂ%pﬁerewheﬁa%mtaqmﬁw%m is actuated,
the EAREr Q) HRARe blton (Ut HEK ARG pyfonE YA DHSI olumes of
- the winkagehanbirn &d ) xal (92) iy vargtol datselcoinpids@itSor dxPihbibh of a fluid. As

@cco({qgi ng to an enbodi nment, the width Ti of the
tas, Viqthy 2 of thswston (BH)is varisdalonegdhe girgpferanes of the piston (22), the gap

o I ' r. Gh r (b0 nd.t he .
A T T T e
mivieweheetncan@aimiche pi ston (22). Therefore, the gap
t hat occurs between the wall surface of the cylinder

[0B10)] Asgording (et crabpdimert, gfe widlth Filaifghe ¢dinylemaypmber (50) may be

HTCA T BT A —
waBsurfge af 1§ @ﬂﬁaﬂé}g{ggphm R wdlh Surficl G M E£HiGBR ??Lneuw‘ﬁe kept to a

cyl inder chanber ( , the wi dthrTl of part o
prespetertioed dundieing (lB0Ptatiensgi ng from the starting point

i nt,.at tat.] | f 180 f t
(LT RO SRRt 0 b el 9 Get pmber 0 i varied
ALl T oA 10 S0P UL T g 0
veriedmlphg tist crduinfgrengeodfithe pistan@R). THrdfO0,1BE sAG clit dcqi@s between

téq(jp% Cglnrggg Itq?étﬂg 'cyfirrl]fer g(%f) glt.]dattheo\?v%ﬁrsirgg Vc\)/(fe?:trl]e tp?s(teonwézlzl) may be
reduced to a minimum.

[0012] According to an embodiment, regarding the center line of the blade (23) as a
starting point of the circumference of the cylinder chamber (50), the width T1 of part of the
cylinder chamber (50) ranging from the starting point to a point at a rotation angle of 180°
- from the starting point is small and the width T1 of the other part of the cylinder chamber
(50) ranging from the 180° point to a point at a rotation angle less than 360° from the starting

point is small,



cylinder (21) and the wall surface of the piston (22)
may be reduced to a mninmnumwi th higher reliability.
[0014] According to an enbodi nent, the center of the

i nner circunference of the cylinder chanber (50) may
be deviated fromthe center of the outer circunference
of the cylinder chanber (50) when viewed in plan.

e B S 18, S T A 0
cYRRRE (A1) b He S BNG fa &SRS pidhA Fiig gn(??%{tj: elduthd ﬁ%’glﬁ[]zﬁlﬂﬁ &vith

center of the cylinder chanbe rom each ot her.
highedgliabllgzor di ng t o an enbodi ment, the cylinder

BRETCRpecrer gt skaXluarit deh SEHE of HbS ghermgigrmiceence. of the
c@hﬁﬁaeéham} (%’(?)Sm%?ﬁéig(/ﬁ%doﬂﬁm(t%;’cegé} o?q}lge g@t&r Qi%l.%mference of

regions (Z2, in a continuous an ernate
thaoyleder chribd (50)Adeanvitwed i glaan enbodi nent, the gap
surface of the _cylinder

&a occurs between the wall ] [
[é’ 15§ Aerdingeto psy gmboadimentethe cylingder (19 wery pepfaprienigd essily by merely

cfe@ﬂﬂﬁ%s thelifiné Jik & erﬁ&{a?%tﬁg ogtgztu E%Jﬁ%‘xéljgﬁa’cerc%ggg on fhe cylinder

rotattions by the cyl nder an I'ston
chBR)(50doas dichgthéro an enbodi nent, the bl ade (23) and
t he piston (22) may make relative swings at a

[WHed et wrortmgdo anpmbpdirasnt.dhe eyiadershambrr(§0tney baiviged into four

er of .t h | ade 3 nd istgon (22 .
oS0l il Mo BB s PR b B b B s wice
réglas,(Z8 NE3 \uinfl nhrr I répiorR 322, Z4Hforkt@ iPh 86U A 2hd LIRS Slanner.

fromthe starting point to a point at a rotation angle
[9917] grcprding tot dneersbaghimemgthecdaptthatsocsw | Hetveged théravalli sdtfhce of the

o PS5 o B B3 e Bty e
dfufiﬁgrﬂfehﬁatﬁﬁe%tﬁﬂi({iﬁ bP ety tihder 235 954 thl \%ze ccording to

an enbodi nent e gap that ocCcurs bet the wal |
(804 §] #eeomding then enpbdinatet, theA13ddedR8) dnldehangsibton §22) ey enakt relative

e SR B S S L8 AT L e )
R R
- of itreqpisthe (22 emgdiy, fidhe theisaitiig poaR Yo MpEnt at ia@wetbr dhglel AN S0° from
the starting point is small and the width T2 of the other part of the piston (22) ranging from
the 180° point to a point at a rotation angle of 360° from the starting point is large.

f0019] According to an embodiment, the gap that occurs between the wall surface of the
cylinder (21) and the wall surface of the piston (22) may be reduced to a minimum with
higher reliability. | |

[0020]  According to an embodiment, the center



[0021] According to an enbodi nent, the piston (22) nmay

be fabricated easily by nerely deviating the inner
circunference center and the outer circunference

center of the piston (22) fromeach other. [0022]
According to an enbodi nent, the blade (23) and the

~piston (22) may nake relative swings at a

predeterm ned swi ng center and the piston (22) is

igney| Feymiisreesef efuthe rrigipp {32)amsncbe devdated fognther egnder of the outer

TR 08, R o P 2

[0 ABttRdiSg a8 Gn AnitREMRNE HBPREIH (229 3] b \BAEMIBastlP by merely
an enbodi nent, the gap that occurs between the wall _
deyiatingc@e gner jsgcunghzranae eent¢road tha duteh sirounferencs fender affthe piston

I St 22) may be reduced to a m ninum at any
(ﬁ}r%fré)gle&ﬁl} nﬂﬁé‘ the relative rotations by the cylinder

[0022) Asdildih & B ShBRlihem) the (R4 3AGRIOKE %ﬁg)nt(QZ)amﬁﬁ make relative
enbodi ment, part of the annular piston (22) of the
swimga el predetervhiog sving 0@iterrmay tyepiston (23 fs dividdd ittoefourt tagions along

B Pl it wRh A e sl a2 Pt RS ey W) and wide
re%lliq’érfs@@, tVVé(t)); 38 HnSS coMBihhos Wil ak&nRE mbidRr, CYl i nder

chanmber (5 and passes through the cut-off portion of
[Q0R3] prstrding (@20 eatbddieneswiting gapb thehbeyrs setweanvihe ekl surface of the

t.he cyt-off portion of the piston (22) to contact the .
%F@Ffo@a)( @ﬁ)th‘%‘i%ﬁ Piace ¢f theypiston £32)\may be friugssh tp 4 pigimum at any time
| : ci procates
d%\%?ttﬁﬁ%@lgg g)éét[b?%%% ﬁ]lg ﬁgh@%gag@%d& né ?13‘153{ drék e relative
[t hascor{lidl@20] a Af caibaidingent, OpAn of Mikk0 ekt tpistbin €2 afiéhe rotation

(23) .may_ reciprocate through the sw ng bushiga_&Z?)
mMERRAIYE (A ape bexny o wnelythat Bigeisien (33 SHCshapedyipn glade (23) of the

[ ) | atlivec.ta 1he i ston.(2 Ther ef pre
r(%fﬁ% Crgn%h%égr)rl (%@ 1??&:3%5 dfr{) etfleb {llél?lg xﬁg'lz %Sag%gcg/ thﬁg&t I %Y 'sGeface of the
cylgldat ¢hambem{S0Y andpdsesitiioah tRTut-WIQoRY Jfie: Figba{329RAnd a swing
mechani sm (20) may achi eve predeternm ned work such as
bushingrie geivisied irthr pgoICporipiEof thvBiNTNERR)50 [con2G]theTpiston (22) and the

c i nd,to enbodi mept s the pre invention, a
RS B it TP PREST b 1 RA R o Hero o i h blade
(A3 @d AB PistoRg22y KR rl#ivfswhidp8. pPi ston (22) may be

vari ed along the circunference thereof. Therefore, the
[G§2p] béstompedime tchen eypbodicent, (21 blade@X)heay reciprocate through the swing
bushing (27) and the blade (23) swings together with the swing bushing (27) relative to the
piston (22). Therefore, the cylinder (21) and the piston (22) may make relative swings and
rotations, whereby the rotation mechanism (20) may achieve predeiermined work such as

COMpression.

EFFECT OF THE INVENTION



pi ston (22) may be kept uniformduring a single

rotation. As a result, in the outer and inner working
chanbers (51) and (52), refrigerant | eakage fromthe

hi gh pressure region to the | ow pressure regi on may

be prevented. This brings about an inprovenent in

(G206 C'[FEtlfBCﬁccoﬁ’(ﬂﬂQ?d efbedin@htd B f tibe ?ﬂ&s@ﬂ”‘ﬂﬁ@hﬁfﬁﬂtat ldakt€any one of the

width Tl of part of the cylinder chanmber (50) ranging
widBTY RE s %}fl’tnldﬁ"g humber (59) andohatvidin X2raf i wihloar{gPhmay be

VQLfl%dl %Quﬂé tl?n{'l i‘ %} retdlergofp ’?he%réf{)ﬁn'%g >$ft‘)Peb | s ﬁ)%imder (21) and the

er part 0

plskd)(22 208} lﬁl:gcefplt QRtfothelulf Poindle lto@atﬂ)lpc)iﬁé ré%'i.lltam the outer and
rotation | ess than 360 fromthe startlmg poi nt may be

ingies| Working t Beambeyg d‘él)dﬁlwb (533, asirigedondlavkage, fllome the High pressure
relonE Hlelwo the 27 i i
4 e Rk o o et PR s i RL e pn fggyovement in
eﬁkﬁﬂb}he startlng point may be small and the width T2
of the other part of the piston (22) ranging fromthe
[008B] podexording & goﬂmbochmeat tireowvaith T 0£pglit ef dfe @biddérrabamber (50)
the s n oi nt. y be | arge, Ther fo the i .
r4rg P S T RGO Bl g B B0t S8 i staring poirt
YN8 gd asd B! WiditOT RbF AR- otﬂ_f!?'p%nr@l’hebtfﬂlﬁgerac%%{)eﬂgﬂ) ranging from

i provenent in efficiency wth reltrability
thise E81°dipaint tooa oing rab adrotaivn, lesh ehatuehi()é rfroh thé etalru‘nmg point may be

cunference of the c nder mher may
Slaéfh Byt Aot ‘E‘é?ff‘%‘i’d“&“)‘fmt fhe ™ "6 %ﬁ( msaﬁﬁté? isioR (33) ranging
( [
e e Rl G REFA: sl gl of nlque T Bz ot gy b smal
andthe width Mewiilercties @aiobf thb pispinI 2Dargdd) frd’ﬁiyhebBOﬂthﬁb @Goint at a

fron1the center of the outer circunference of the
rojpdeAngle #f 3pfefrom Bigetanting moinf, mah b¢ &418¢-c T harpi@rey the peirigerant

f 50 be. .ea vani ed,
-leﬂa mL{ﬂ e lpﬁééjel\}mtrég %L aﬁ%%ﬂ% 4\1;;1%1 p% %1 r?tﬁ%m Si[‘la%ér&]y bring’ about an
uﬂ@ﬁ@élﬁhnﬂgl dffciendy eatheeiabming., the cylinder chamber (50)

be divided into four regions along the

ma
[Qq2§]:6ﬁ¢c5d1@a dean pebediment dhe edntar of e 14:1;!¢11 gigemierheeedithe cylinder

o390 250 45 4R Wt gt oE I R EHE t e ctnder
clihitidh €50) vAeh O Sh di0in tpPar? FuRRQOSN BRI totdﬁeenﬂioﬁﬁiﬁéht(tgg Lenter of the
may be divided into four regions along t he

inniey cupinafceance of the eidtors (22) mhaptbet Mlqjecktfmm (tm)cemas of the outer

et Ot Bl ool Bl ANt f8 B COL A e the width T1 of the
cylREEH A Ber (5OEMBAR: dabiyf varied, and so is the width T2 of the piston (22).

[0029] According to an embodiment, the cylinder chamber (50) may be divided into four

regions along the circumference thereof such that the cylinder chamber (50) has wide
regions (Z1, 23) and narrow regions (Z2, Z4) formed in a continuous and alternate manner.
Further, according to an embodiment, the piston (22) may be divided into four regions along

the circumference thereof such that the piston (22) has narrow regions (W1, W3) and wide



occurs between the wall surface of the cylinder (21)
and the wall surface of the piston (22) my be

reduced to a mninmumat any time during the relative
rotations by the cylinder (21) and the piston (22).
[ 0030] According to an enbodi nent, a sw ng bushing

(27) may be provided as a connector for connecting

the piston (22) and the blade (23) and substantially

regiont AW Wik forpied tinre ¢ompinuans crogd Hdtetsiatedmaneg) Theyeforehhe gap that

t f. ~Th f
oRH AR 5 R LS b 0 Chmab 3 DRt R g R i pison 22
@ bz iréticétPtodd miliRuionaae tihkGlubag i rela03 Mdtatfors b e cylinder (21)

since the swi ng bushing (27) may be provided to
adofhe piston {39 pi ston (22) and the bl ade (23) V|a t he

QUL HHART 3y SR oE B S B it o
cérine&tbt R BRNRGSS HleOMstoh 3D eind ((Bd bi.al @j)hﬁld%ﬁﬂs?ﬁﬁﬂa@? contacts the

chanber (52) may be prevented, thereby preventing a
Pkﬂ@ur@a%kdlthe bledp (233 siagthe etirficed thaeyf. an@herefopa i mwston (22) and the

s Pl Erele niv i WNT@%?%@ ém ShSCHE  (H: Gtoq B o
[O@E‘lj] RIHRBO Eh@gt}féﬁwﬁ%&}ﬂn be b Spr@frldgcpforboﬁﬁgﬁhe iston (22) and

thereof, the bl ade (23) to re elve
tlakhhtder(ali) ae ﬁmesmlrfaad:setﬂeﬂeoﬁdwamdtastm@pmmaﬁ batdakdid with reliability.

be | es Ilkely to ccur during operation.
Thittioes Shepreliigrzant| [Eakags, rgay the cpmprostion shambsr (A ¢ e expansion

SBTRS 5 R B L o

@qmnﬁbnméﬁhmm@1 cross section of a conpressor according

first enbodi nent of the present invention. FIG
@3%1\4&’1’%6?& 2ot Rlade (259 @agé)étcp i@ infegrplragiadithe cylinder (21)

. a:ﬁ# %a?g? é;({i)ﬁth%D rﬁ?{ ([:) azt%nE Lends t f“?{g?fs ﬁf’t%ﬁ’% (Za)Amia% bgless likely

tohREivze %r@hn@lfm&rﬁl@féﬂll@dﬂi zﬁi‘d SAreSYdonBERGHAN Fhalr b& led ﬁakb@ to occur
a graph illustrating the variation in the w dth of

dring crmewtw@hﬁh@efore Thq:lsl@m%mmssmay therlessarrond tocb@slsmaged thereby
1@3%5%1&;? IH%IIIHY o% B8 n B amlélnG 5B is a graph

BRIEF DESCRIPTION OF DRAWINGS
[0033] FIG. 1 is a vertical cross section of a compressor according to a first
| embodiment of the present invention.

FIG. 2 is a horizontal cross section of the compressor.

FIGS. 3A to 3D are horizontal cross sections illustrating how the compressor
works.

FIG. 4A is a horizontal cross section of a cylinder and FIG. 4B is a graph

illustrating the variation in the width of a cylinder chamber.
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the variation in the width of the piston. FIGS. 6A to
6D are horizontal cross sections illustrating the
direction of application of a gas |oad while the
conpressor is working. 5 FIG 7 is a horizontal cross
section of a cylinder according to a second

enbodinent,. FIG 8 is a horizontal cross_section of a .
pi S 3Ads POPREOTR Gossedid Sriveidiorant F1G s agpgh glustrating

raph illustrati the variation of a geonetrical ga
the%ﬁ‘ﬁ?‘g%&fﬁ%%@‘\ﬁggﬁplitﬂ% cyl i nder and tghe pi st on. %Op

CorpOSe A 16 635 iy DGR Ap B oF cHEEN AN SiFhng sthg 1 drection. of

%i/fl .ndex 22 Pi(ft n 23 Blade .24 Quter cylinder 25
pTREPN T ERJ89T b e SRPREBUSAIRBE Nof or (dr i ve

Qi A0k o < HBobRL G 3408501 gy EELRER © a second

em h%g%ﬁ{ BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON 8
F% ‘Herei nafter, enbodi nents of the present

I NVeRE! 8% él\fltgrlizo%?al gl%%é: ge'cngz(lj 0 ngs%naaltclcording to a second embodiment.
FIG. 9 is a graph iHlustrating the variation of a geometrical gap that occurs between

the cylinder and the piston.

BRIEF EXPLANATION OF REFERENCE NUMERALS

(0034} 1 Compressor
10 Casing
20 Compressor mechanism
21 Cylinder
22 Piston
23 Blade

24 Outer cylinder

25 Inner cylinder

27 Swing bushing

30 Motor (drive mechanism)
33 Drive shaft

50 Cylinder chamber

51 Outer compression chamber

52 Inner compression chamber

BEST MODE FOR CARRYING OUT THE INVENTION
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with reference to the draw ngs. [0036] (First
Enbodi nent) In the present enbodi nent, the present
invention is applied to a conpressor (1) as 5 shown
in FIGS. 1 to 3. The conpressor (1) is provided in a
refrigerant circuit, for exanple. [0037] The
refrigerant circuit is configured to performas at
[0038hst %I:e@@nafteg, enbedimentspf thSpeeseni Twkhtjon wilk be described in detail
refrigerant circuit includes, an exterior heat
withyrefesange o thedvawigess a heat source-si de heat
exchanger, an expansi on val ve serving as an expansi on
[O%é]:haﬁﬁmdﬁﬂemb interior heat exchanger serving as
a use-side heat exchanger which are connected in this
or ddp theoprepralt emwpdianenbthg presend ineshtion éy applied tovp compeassor (1) as
by the_conpressor_(1) releases heat in the exterior
shqyapdn dJGRad gler 3-anbhe epmntssat () hs mepdediiom veftigerant circuit, for
The]n, the expanded refrigerant absorbs heat in the
ex Erior heat exchanger and returns to the conpressor

Ooﬁ’ﬁ)' re"gieati ng the circulation in this manner, _the )
[ m afF PSRBT SRt gnatfigursd; taiperfopm aseaitleask cRaligpr heating,

SP%‘?%@’ %%F%%%@ﬁ?ﬁgit %éiqdaﬁ’n% %%%ﬁ%%é&%%an%gﬁg\ﬁn&ﬁﬁ a heat
o B3 S PR S APl hpspiom od o
kbbb SRR § £l 55 SRanl b S n i
ooy ORI i o b e 16 e
resE ST Gk I o B nd SR P8 i SR S,
oxrh o TR BhsolF e B TR it 340 ¥foB fi, tdps o the
conf 86 (92 iy T8 Ml 36 B8 HRSR 4P cppteain
inte&i%}heéifex(lﬁtﬁ%&‘?y ng (10). A drive shaft (33) is

connecte the rotor (32) such that the drive shaft

O T8 SRR RIE A ) O e

confpFtBBnBehaMsti20) hftfa ndtor (30) contained in a casing (10).

- {0039]  The casing (10) includes a cylindrical barrel (11), a top end plate (12) fixed to

the top end of the barrel (11) and a bottom end plate (13) fixed to the bottom end of the
barrel (11). A suction pipe (14) penetrates the top end plate (12) and is connected to the
interior heat exchanger. A discharge pipe (15) penetrates the barrel (11) and is connected
to the exterior heat exchanger.

[0040]  The motor (30) is a drive mechanism and includes a stator (31) and a rotor (32). |
The stator (31) is arranged below the compressor mechanism (20) and fixed to the barrel
(11) of the casing (10). A drive shaft (33)-is connected to the rotor (32) such that the
drive shaft (33) rotates together with the rotor (32).

[0041] The drive shaft (33) has a lubrication path (not shown) extending within the
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r (50 .
- Theseeeitne gait r(3-’t)wé-1érm) Wodirmetsh thser the OBy P

drive shaft (33) in the axial direction. At the bottom
end of the drive shaft (33), a Ilubrication punp (34)
is provided. The lubrication path extends upward from
the lubrication punp (34) such that |ubricating oi
accunul ated in the bottomof the casing (10) is
supplied to sliding parts of the conpressor nechani sm
drive0shafth@33)gh thtexialsliiection. ot thephotion( 849 dJfObd 2]rivehshaft (33), a
drive shaft (33) includes an eccentric part (35) at
lubticatiop ppump B4) thereofed. THe éduisation pathaextends)upward from the
| arger in dianmeter than the other parts of the drive
lultieafion pyope(34hsucth Biab lebriseting: oid rceunsulptad tin (tBS potiert of the casing
devi ated fromthe center of the drive shaft (33) by a
(1@)is suppliedrip shding perty obthg]compeessommpedvaiom @) Haongnihe lubrication
(20) is. a rotation nmechani sm provi ded between a top
P fhg (16) and a bottom housing (17) which are fixed
to_the casing (10). [0044] The conpressor mechani sm
[00423) Tl drinessshaftcidB) iredipdes 2m)eceenttin padr(38hauthgrupper part thereof.
cyl i nder chanher , an annul ar pi Ston@%ﬂé which is
¥ ol the ¢rdee shaft above
(50) i_ntg an quter co

e cylinder chanber ressor
ané Ersl%é‘ihe CaAoniaParh 5] gnd devinted dipst He<eptes ﬁgﬁ’éé?ﬂ‘(e?bﬁﬁ (33)by a
- and a bl ade (23) which divides each of the outer and
CceiHR BPOUR, pr essi on chanmbers (51) and (52) into a high
W as sho in

OB R A Bl B S L 89,002 SHOME e
o RS RBEEYE, iine G b A B

B A NN S —

: cyl?r}/cfel' gﬁa%bér%%%), re]lg\élnﬂtga} ?ﬁwéy(zgf?vg{cgﬁg %gr?tﬁiréle ?12 %lﬁqcsy(h%gs:r charnber

novi ng one "01°"Co-opera

IR 0 BRSPS o301 BB wd n
kg Ay 558 89 51 EVLASERD ) 91, S O ey

coEL At QAR d B A RO WL Ry lspye roion
s i@g@gﬁ |EoYnd ho glisgcgp@% fd fhe ggﬁgﬁ{a@?zj{qg%@hﬁsﬁdﬁ@gd such that

(33). That _ _ penetr at
ceckhtBic G¥tatiBACAre CHATR ativa 93 thdeylinder 685.1 | §HciftialiG Clel e eccentric

rotations are made by the piston (22) and the cylinder (21). In the first embodiment, the

cylinder (21) having the cylinder chamber (50) is a moving one of co-operating parts and

the piston (22) contained in the cylinder chamber (50) is a stationary one of the
co-operating parts.

[0045]  The cylinder (21) includes an outer cylinder (24) and an inner cylinder (25).
The buter and inner cylinders (24) and (25) are connected in one piece at the bottom by an
end plate (26). The inner cylinder (25) is slidably fitted around the eccentric part (35) of
the drive shaft (33). That is, the drive shaft (33) penetrates the cylinder chamber (50) in

the vertical direction.

10
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10 [0046] The piston (22) is integrated with the top
housing (16). The top and bottom housings (16) and
(17) are provided with bearings (18) and (19) for
supporting the drive shaft (33), respectively. Thus,
in the conpressor (1) of the present enbodi nent, the
drive_ shaft (33) penetrates the cylinder chanmber (50)

[0044] t hdhe @istons 832) g iirtegratsd Wil thsatop housing {266 ditieviep and bottom
shaft sandwi ching the eccentric part (35) in the axial

‘hoysings di6lowndald) grsppronided with bereings Ak8) egd (19)) forisuppdrting the drive

earings (18) and (19). [0047] The conpressor ) ]
Sha%éé%ﬁ?@ﬁ?t{v? i esyigabe eompyesrgr o o thegpreseny embpdiment, the drive

_ ShE%@@necting the piston (22) and the blade (23) in a

abPensiaifsdhe crhedssichamper () i the yertiead dirschivmand parts of the
Ny artially cut off, i.e., C shaped. The bl ade (23)
d“Yf‘s*‘[}%gfﬁaPéWgalgt © £R3eBHC Path A i thepasiad rilirectian presyipperéed by the
to e .outer wall rf of the cylinder chanber (50)
casihg (Hjbe“aiﬂ}e:t?ﬁ%ﬁs @%ya’%cﬂé%}adi us of the cylinder

the cut-off_ portion of

100§i7E" 0Tt bmbiesy TaHH R0 BolRes e B Tor comecting
e 8 B I e Fh B g fom o
o P8, 250 S A Bt bl ent om e
bl GBI R BT B o imrr G9bip p dinection of
e 0628 L 60 A PSSRSO a4 pivon
2y PALET, o BEURLFRGEoPpde e ShETalP o S8 e 2
ser el BUTLBHERAS Bf cblifecl Rhe HALDERH e YA B the cutorr

inner crrcunference o ( yie
orticd S8k i bgy{ than the diameter given by the outer
P circun% fence %f the inner cylinder (25). According

[0048) t NPneS irfrdf t i cBim f@Rn @ B OBPIifRS %iu%? h@hﬁﬁ@? (24P 1hd 3fe outer

a~ working chanber is forne t ween outer

circ@nFGeibCaRNce STUHbaRReObylidiRr RRS) 21 £1§@ce§“?)?i coggcf%tr(ic? Zfi,flinders,

i nner circunference surface of t’he outer cylin

respBBtively) dndNgsirpdTRY BAdd: Whar®BAHA is (BePDefvebR thEMYI The outer

chanber is formed between the i nner circunference

circ@fdr&tR dFfthe gﬁtdnhgzp Rl brddller@idndtBehaN YRYE diameter given by the
circunference surtface of the inner cylinder (25).

innef @RQNfYHRB of iR QutbLEyIRIdECH), OWRNCEe Stek RGBuAFeréd8 of the piston
pi ston (22) and the inner

(22) yields a larger diameter than the diameter given by the outer circumference of the

- inner cylinder (25). According to the structure, an outer compression chamber (51) as a

- working chamber is formed between the outer circumference surface of the piston (22) and

the inner circumference surface of the outer cylinder (24) and an inner compression
chamber (52) as a working chamber is formed between the inner circumference surface of
the piston (22) and the outer circumference surface of the inner cylinder (25).

[0049] When the outer circumference surface of the piston (22) and the inner

circumference surface of the outer cylinder (24) are substantially in contact with each other

il
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circunference surface of the outer cylinder (24) are
substantially in contact wwth each other 11 at a
certain point (there is a mcron-order gap between
themin a strict sense, but refrigerant |eakage from
the gap is negligible), the inner circunference
surface of the piston (22) and the outer

at aGeptaigroantd Hhege isirmigsen-order gep batween them indettri¢t28)secowtaefrigerant
into contact with each other at a_point havin

lealgrgs deom i gapr s arahigibl). dhe tmer ééeurafeﬁerwgusmfacesot%b@sa}on (22) and
The swi ng bushing (27) includes a discharge-side

the \0udsy; Girsumierench penfice Of the dnrgrarydiader (253 rcoms b contact with each
dlschar side than the blade (23) and a suction-side

Othwgﬁ.r)ﬁ opyE avn#.a%l&os difderert fopra dhe estain Peiat. t he
t de th bl ad 23 The di scharge-sid ‘
(003 e o hihinac ) ﬁp@ﬁé%.aésmﬁa@w@e( bishing é24)n which is
d ection an
posipified SEeSRahe ek S (e biaded8 Dnrdh Sciigaraide bushing (2b)
harge i de_bushi ng

Whlefzas Paﬂﬁgwﬁ éa%r? Rolie cmaRoth s g (dzeo}v e 8s  dgegfischarge-side
J 0
bus g Be g i hiontoigez yshivgn 63 e 6 fhe 38w SRiiee shape when

'vie\ff%]ﬂé nrgl %ior}ll( g%l (a%;% %ecgpléc uﬂﬁggélf)ﬁdaé sulrrglf:éso?ﬁ;? g%.agwctgﬂer Space

s U 08 Do M5 Y, B8 370058 B s s o

configured such that the blade (23) inserted
blacfe%pcﬁisﬁ bl ade slit (28) reciprocates in the d| rection

0090 | Er B HS DBrA GBS Bb e (BB, i S o o
Swn%]er gﬁ%(ezh) : esuiavg\tﬁﬁgrl]téeﬁ@ it Mﬁct( \&%1 ttl%iblg%e?] t g ﬁ@) e Csﬁaped outer
cucﬁﬂ?éreﬁc!%esﬁfa%g§ of (tl?eglz Jp‘ﬁ}gpgf‘;rﬁ?ﬂe%ﬁt@t gﬁgﬂgﬁ contact with the

relative sw ngs at t SW n

plst&@ 2)20TRE Qw{d%emﬁmgﬁzi)é@co gclﬂftﬂ&%@b gij)‘{ﬁseh%d in the

t he pi st on I rect e sur

blav:Iehﬁltbt?.%‘)i GebipRcatek QQE’%L &1?6&19&‘ n(gr ﬁi %ﬁ}famﬂuﬂ;‘?@é bldd3Cstit (28).

di schar ge-si de bushi ng (2a) e suction

Furtllibhs 'ﬂ%d‘ﬂmﬁg BhsihE (BB RAE ed"f@ togbhEr WHE Msad (%33 relative

may be” connecte any paFt in one piece

e O iy TR
(23) and the piston (22) can make relative swings at the center of the swing bushing (27) -
and the blade (23) can reciprocate relative to the piston (22) in the direction of the surface
of the blade (23).

[0052]  In the present embodiment, the discharge-side bushing (2a) and the suction-side
bushing (2b) are separated. However, the bushings (2a) and (2b) may be connected at
any part in one piece.

[0053] In the above-described structure, when the drive shaft (33) rotates, the blade -
(23) reciprocates within the blade slit (28) and the outer cylinder (24) and the inner

cylinder (25) swing at the center of the swing bushing (27). According to the swing

12
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(23) reciprocates within the blade slit (28) and the
outer cylinder (24) and the inner cylinder (25) sw ng
at the center of the swing bushing (27). According to
the swing 12 novenent, the contact point between the
pi ston (22) and the cylinder (21) is shifted in the
order shown in FIGS. 3Ato 3D. At this tine, the outer
mogFHaen e OB privt ketyeen theisten &2) and the ylinden (BE) Wrshifted in the
shaft (33) but do not spin by thenselves., [0054] The
ordg shewncig s §ért°c3lpanb‘efrth(55tll)leadb@ shigeanthiangt elisders £24) and (25)
decreases. in volu in the order shown in FIGS. 3C
£0 aypundfhesiye shaft ﬁ?@ Wh%ﬁob@%bkﬂ@msely%nber (52)
side the piston (22 decreases in volunme in the
[Ooéﬁ?her Theaier pompesssr chambap51 sentside turpistopd@bsiecigasesn volume
ove plate ( IS(PYOVIded on the top housing (16).
in the %1 2&% 3 t Hebet ibpercenparessprekamber (52)

msxi‘ﬁg%ﬂepmteaté?ﬁa% eg%ggli'vw@wng 16%@@%?%35@@33@%%% 3Gand 3D.
f d h 4b d 10 of th
(008511 ['&riop et by (4 8 %S%ﬁ%q(ﬁ Shiteriap B oy pale)gthe saging (10),

ool b RER oS gkﬂi P ey hon gl 'i}s"cfe%@?c? pg Suction space

oo R B i TR AT It Pt ene
o ST oo BB S Mo e

_(15$%C| nlgedt 1Cs<t:}'1a?n S ﬁ4l})4a) The vertical hole (42)

Oé)Fon at ed PRAeS 3? he radi us directi on. Between

ok, B! 08) 0 O P ST AT v

(40 f.urface of the outer cylinder (24). The pocket (4f)
comuni cates with the suctl on space (4a) through the

[005(@” | ol 0%%&18 %f(%ﬁj)fl JUQQI lgbgéf" g&g%lﬁl%l@%e%ec{%?etsqﬁeg P housing

e pressare in
t
(ije égr@ E&?{ﬁiga{r%&iﬁnaﬁld i€ aﬁ%ﬁ%ﬂg& If%cgzl?gs E‘l Fcti é{g%’sﬂ% “a) El"he vertical

holé"gﬂ? '1§aoﬁ§a§éd {rSsHAgs bt i '?gtﬂuﬁﬁ IC&IZSSIZ; !B%ﬁ%eeﬁfthé {bg) }Mu@%& (16) and

Through the vertic

the t(geu&mmqsahg (17)28 oL 4 GO PRERASI RS GBARE %ﬁc&ﬁﬁ)@ﬁ)@ Qurface of

2), the outér and innér conpression chanbers

~ the aier( SindeP PN e CHIUEDN (A1) CooBithilitesS RAHE e Rlction space (4a)

through the vertical hole (42) of the top housing (16). Therefore, the pressure in the

- atmosphere of the pocket (4f) is kept as low as the suction pressure.

[0058]  Referring to FIG. 2, the vertical hole (42) of the top housing (16) is positioned at

. the right of the blade (23). Through the vertical hole (42) which is opened to the outer

- and inner compression chambers (51) and (52), the outer and inner compression chambers

(51) and (52) communicate with the suction space (4a).. -

[0059] The outer cylinder (24) and the piston (22) have.horizontal holes. (43)

- penetrating in the radius direction, respectively. Referring to FIG. 2, the horizontal holes

(43) are positioned at the right of the blade (23). The outer compression chamber (51)

13
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25 [0059] The outer cylinder (24) and the piston (22)
have horizontal holes (43) penetrating in the radius
direction, respectively. Referring to FIG 2, the
hori zontal holes (43) are positioned at the right of
the blade (23). The outer conpression chanber (51) 13
and the pocket (4f) conmunicate with each ot her
and Heamghet (40 epnmpoisate| witly ach atByr tioughethe dwtieontal hole (43) of the
cylinder (24), whereby the outer conpression chanber
oute5gylindsridfi Bhersky fhe puteheomprestivio phaptzer €51 )eorumunicates with the
Further, the inner conpression chanber (52) and the
sucHgh e fPace offi-e s Siusthes haeb dnef 5a9mpressiamichambeni(f) @adhthe outer
ot her through the horizontal hole (43) 5 of the piston
comprsysion phanahey ($hecomipuricate mithe sasharthertthrevgh tiishyrizontal hole (43)
ommuni cates. with the suction space (4a). The
of &@rRIFt@BI@% hereby) thg daner rempsessiosnghambao (389 conshunieatesewith the
as suction ports for a refrigerant. Only one of the
suclign spacg| (4Rb) elhesvprticah dolee2p ard ﬂ%ﬁrh(mzon@i/ beleg £43) serwgyas suction
be.fornmed as th efrigerant suction port. [0060] The '
PO 9T ROTERFRERTE1 69 PHASNS b i seerl deelapB) g 49 horfamartal holes (43)
d%s har ge ggrtfg§44 10 penetrate the top housing
may %;t;oqrr}?%@ﬁ SR YI SREHANRPIE One of the di scharge

oo 64y b S5k S B pors 49
P 5 088 L VSRS AL o ) e
e T AR i B BP0 S5 of U 158 ot

A e B S e B B B B 5

o0, (S8 AT b fodogl o 995108120 2E, Bt @) s
roB B8 95 8L Py T WAL BP0 et M e o o
e et 9SO ALEOTIH GLE, MAT 87Dl nds o e
sBRHEABOYS) BLE) 9P} e oL PR TR PO s

the Wichdrht géktd @q4pn  annul ar groove formed in the bottom
housi ng  (17) and press-fitted to the bottom surface of

e f 1 . .
O0ETE T 0 A0 9 (Aol gy o
thrd¥gH %I digbhfrkE bathNAL PR rinbe iS @ ko AMibdif hoddi 8 1P6)SRT Y P.

| ubricating oil 1's supplied.
[0062]  The bottom housing (17) has a seal ring (6a). The seal ring (62) is fitted in an

- annular groove formed in the bottom housing (17) and press-fitted to the bottom surface of
_ the end plate (26) of the cylinder (21). At the interface between the cylinder (21) and the

~bottom housing (17) inside the seal ring (6a), high-pressure lubricating oil is supplied.

With this structure, the seal ring (6a) serves as a compliance mechanism (60) for adjusting
the position of the cylinder (21) in the axial direction, thereby reducing the gap that occurs
in the axial direction from the top housing (16) to the piston (22) and the cylinder (21).

[0063]  As shown in FIG. 4, the width T1 of the cylinder chamber (50) is varied aloﬁg
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Wth this structure, the seal ring (6a) serves as a
conpl i ance nechani sm (60) for adjusting 25 the
position of the cylinder (21) in the axial direction,
t hereby reducing the gap that occurs in the axial
direction fromthe top housing (16) to the piston (22)
and the cylinder (21). [0063] As shown in FIG 4, the
the girgumferencg ol theecyindenelambsn £ euck 80 thesgapardtwebrathovepl] surface
14 the circunference of the cylinder chanber (50) such
of the gylindee (3 gnd éhawalh serfecesafithe pigiohd22) isdept the mryddterndened value
21) and_the wall surface of the piston (22) is kept

(
during the prtaliRdsSer ni ned val ue during the rotations. [0064]

Further, the width T2 of the piston (22) is also
[000%k i elurthesiihe vidthE% offhe @rsam:&%fs al® yamedplangdhe ¢i2Qmference of
such that the gap between the wall surface of the
the pistonyde) syohthatthe spip betireen theswall sréacsfof threcydinden@1) 2ng the wall
LS kept to a _predeterm ned value during the rotations.
S“rfﬂe%gﬁ%e RERIr (P i kembtocepredetempined walue during dgeotetians. as
startin oint of the circunference of the cylinder
(008 S bRFEXEBY, teneeHpidineTP! Jhe pllage dP3) s ey Finmier point of the
. _chanber 0) r.angi romthe starting point to a
cireiiiEnE otuh by IR OBl T Bidth M, SHBATLPhsbe cxndey chamber
oint is large and the width Tl of the other part of )
(507 RoEiog) Formdhe SAlRE B Roligh AGOrHBRANEROT 180 Homibe starting

pif 5055 B8 s B B0 e B SD hey Gagin o
e 5y 508 S D e AR s,
B0 FAeyi E BUE eBERohr Wiy Brnc o e
onBAGE RS TSP L G B S BE ol bpfppene o e
oS Be 8 P, Sl BTyl {180 coimcr

chafmbkd BH$s shﬁ{%ﬂerﬁ)cg@ ﬂgeS%hgir 3¢ Henfet CEI‘E]?%&%FI?C%HQ‘%?I%&II@ direction of a

rotation angl reaches the nmaxinium
o Sloa0OK 08 g ol s iy ORIt i
AR RS RS S AEhEr BT By
pof 0 AR MBSt 9RTPRD B0\ A RSB

Riall3 de@barel @0thRNBIE0R Enfe indr | fond . :
raial dE e dts SnRRGkAOR ncle '%fg‘{gﬁsgingy’{e?% S AL Vgt ata

rotati8N GinBl of 270°. Again, the width T1 of the cylinder chamber (50) gradually

- increases from the point at a rotation angle of 270° to the point at a rotation angle of 0°.

[0066] It is preferable that the width T1 of part of the cylinder chamber (50) ranging
from a point at a rotation angle of 70° to a point at a rotation angle of 160° is large and the
width T1 of the other part of the cylinder chamber (50) ranging from a point at a rotation
angle of 250° to a point at a rotation angle of 340° is small.

[0067]  As to the width T2 of the piston (22), regarding the swing center of the blade

(23) and the piston (22) as a starting point of the circumference of the piston (22), the
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froma point at a rotation angle of 70 to a point at a
rotation angle of 160 is large and the wdth Ti of
the other part of the cylinder chanmber (50) ranging
froma point at a rotation 25 angle of 250 to a point
at a rotation angle of 340 is small. [0067] As to the
.wdth T2 of the piston (22), regarding the swing
widtle Fi2e0f port ofhidie pigtere (22) 2@)ziag fromh thepitarting ppidRJo apoint at a rotation
starting point of the circunference of the piston
anglo of 18¢*hiomythe gtarting poinbis pmakt anfl theavigthsT2 of tlzppther part of the

rangbng fromthe starting point to a point at

. L PO a
pistop(a4) 1gAZing AfAna thsr 1808 pomy éne PRt St arefatiep pegleiess than 360°  from
small and the width T2 of the other part of the
the stagfngrpqunbis largagi Mere snsrificdy. elerpwrtved troplan.gbe aenter ofhe outer
. rotation fangl e less than 360 from the starting point
cirquinfergneq.of 15 masten £44)1is deyinigd figre the, seaigs #fithe ipnamCirqusaference of

e SRS B e ot A T S Bk B Bk it
TR e i T SEOMTL N AR A
s Sk, RSB, S SRS H 5k S 4 KO i
o g DS PP S0 37 SSEOS 088 o 0
A R N AT R A -
o RS o BR3P R 1007 S R 12 o
oo ST R Bl e AL, T et

Lyt a rotation angle of 0. [0068] It is
amtf)ér%g) I[e%?lg%lOefql)?'hat the width T2 of part of the piston

0UP) TR 01 T A LR g i
at altDBtYh %éleB% 788 to éﬁ(tﬁnpﬁtrbeﬁ)tarf@gangfe Jﬂ%()pisss%ﬁglg&a%ﬂe width T2 of
at t1Ion (0] to a

ranging froma poi a rota angl e

the BePparfbf the p‘isi&nr?g%g Faér@[l‘@ f?oxﬁfafp%‘?‘rg a5 r&tgﬁ&?ané[l%gigg\% ;/0 a point at

Her el nafter, nmation of a basic prin

a rotdtRnWndlehhf Bu0©fs 1486 cylinder chamber (50) and the
width T2 of the piston (22) are varied will be

[008970V i H&@dinafer, bﬁgi%nﬁﬁnm%ﬂce@rglh% wi ﬁtﬁeos%vﬁ@ T# of the cylinder

refrigerant pressure, i.e., th Irection o

chaPpd (5ORhnPheFidth TRSS he %ﬂqtd@(&h? greWitic® will8e pidvidrder
(21) nmakes a single rotation. In FIGS.

[0070] As shown in FIGS. 6A to 6D, a refrigerant pressure, i.., the direction of
application of a gas load varies while the cylinder (21) makes a single rotation. In FIGS.
6A to 6D, the shaft center of the drive shaft is regarded as the center, the swing center of
the piston (22) (the center of the blade) is regarded as a Y-axis and a line orthogonal to the
Y-axis is regarded as an X-axis.

[0071]  Fixst, referring to FIG. 6A, the piston (22) is at the bottom dead center. In this

state, the outer compressor chamber (51) is divided into a suction-side low pressure

chamber (5b) and a discharge-side high pressure chamber (5a), while the inner compressor
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6A to 6D, the shaft center of the drive shaft is
regarded as the center, the swing center of the
pi ston (22) (the center of the blade) is regarded as a
Y-axis and a line orthogonal to the Y-axis is
regarded as an X-axis. 25 [0071] First, referring to
FIG 6A, the piston (22) is at the bottom dead center.
chamber K(52) functions, as hesivgleclove pressws samblenrtBler whikd) is st a suction
divided into a suction-side | ow pressure chanber (5b)
prespue- a Thiesdpigy galysedgashliogth ofr b shigle pr¢sawiseshapBwy (Sahpf ¢he outer
the inner conpressor 16 chanber (52) functions as a
comfirpggpe chanpbes Tg%k ifr eppdied b he (E3bndenH2 thands thet pistog @) éoward the
pressure. Therefore, only a ?as | oad of the hlg_ o
projsetien plage oh tietsaiindechamber (689).0uThe gasdenpiseapplied irhthete direction,
is . a ied to the cylinder (21) and the piston
15%022&3FQMBE§3 prOJectlon pl ane of the cylinder
chamb as load is applied in the X
(004 ecThfah e @’hndér &lﬂ 60tﬁ1¢é Weta enter the statpghomg7BiG. 6B, the low
rotates 90 tg enter the state

Pregﬁrrj}g‘%h@%eqt gthq Pu‘ételf BUGSSF shamber CHadapasesl) vekume, thereby
deciASPE E@E die el Ressor %E@naér'%%fiﬁa Sﬁh%rrég'gﬁ?e@sor chaber
e il T B Gt g s
PIG%SBFFpa%%% S 36EanT Sommshanic rsgl.%iﬁ%fh & e, ke CE‘Sa) and
suoi o it 58P B R Emb Ol THOBLET AR P b the nigh
e il UL R e SR R B R Y
ool hE e g igl il PPS??%F%E'&O""P% B Broffibn Blgme f fppeovinder
cha%b&efs‘o e;‘;ﬂeogaas}gﬁgg i Lﬁ?&‘inttﬁs dlre&mm shed4se fidn R x0%is, i.e., to

I'S CasSe, out

the ﬁ%b#’%p% it 346, %?Eﬂ tlgethfy §e{sgntﬂezﬁg1ter %Pﬁﬁ(ga?c(a?g%ia htﬁe piston (22)

end al ong AS Tt

.appﬁ%tgfé %?ﬂletlgﬁ teﬁf Ellngagée %(o OfA?ﬂ!% céfﬁ EI)Qi% f%lg @%Stpﬁ direction
of aphﬁéa‘?l%n(o%@ tgz{ ?%g% g’li“ﬁétlv\@eﬁlt}ﬁ% f%l é:yﬁl 1t a!hﬁ?he piston (22)

ner cylln e plston ses

increBRsIWRIK a % Nil BFed e faket Hlindd REPLAR th@ﬁns%}?g% increases at

cylinder (21) further rotates 90 to enter t
the FBRVhd! dorfd! the XBhxis !t he

[0073]  As the cylinder (21) further rotates 90° to enter the state shown in FIG. 6C, the
piston (22) comes to the top dead center. At the top dead center, the inner compressor

chamber (52) is divided into a suction-side low pressure chamber (5b) and a discharge-side

- high pressure chamber (5a). The outer compression chamber (51) functions as a single

low pressure chamber (5b) which is at a suction pressure. Therefore, only a gas load of
the high pressure chamber (5a) of the inner compressor chamber (52) is applied to the
cylinder (21) and the piston (22) toward the projection plane of the cylinder chamber (50).

The gas load is applied in the X—ax_is direction, 1.e., to the right in FIG. 6C.
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pi ston (22) cones to the top dead center. At the top
dead center, the inner conpressor chanber (52) is
di vided into a suction-side | ow pressure chanber (5b)
and a discharge-side high pressure chanber (5a). The
out er conpression chanber (51) functions as a single
| ow pressure ch er _(5p) which is at a suction )
[006%) sstpeh axHisrefisder CEhwither piatey Y5 do grtepthestige shoyfn in FIG. 6D,

of, the inner conpressor chanber

ressure chanper a . . .
- the ?%‘E)Pf?%urﬁﬁgﬁggar @&’3310}3 the igpen Goupresson shagpker (Pr iprspsss in volume,

2), toward the projection plane of the cylinder
the%ﬁ&ﬁls%fﬁase%jhe volyrae gﬁéhq Righ pressugg ﬁLﬁI@Een (F2}hel be- Quiprscompressor

di.re

el (SIS e itp AU e PRSP halties (90) 410 ipree-side

high %lge)si%? Lﬁﬂ%&%ﬁ@i Z #%@ggéﬂn %o%ﬁfﬁb:é}'t\il% Ei%?%‘#i@gr%&%”@%&m(stﬂn and

sl s BB EEH SRS T B Bl Pl o e s
OW pressure

e s S5 B BRSSP EB ) ane o0 i
os§PRRERR S TRkv 32D SRIBESERM B TR b Bl i
ol NP oL 05 i el R R o
oo SRR GRFP O3 08 854R89 8 B5in
s SE PR AR B oA 3T aiotion

rectron

of ppfeaiol e g oachBE 2 e B DA B ERB R A g o bffon 22
incﬁQﬁE %gg? g?ﬁzl N2 Gerlveld th%g)gltf? l(g:??ﬁ%ér Efﬁim.xthé pis@ BB Pincreases at the

cy 1) i's press I r'ection

ﬁgﬁ@ﬂ&hﬁﬁéhﬂﬂxﬁ%dghe gas |l oad, a gap M2 between the
i nner cylinder (25) and the piston (22) increases and

[0025192PANAeRELYE Po v & 19 prIEr &Y IHaP RN cehdf bf RRinhO circumference of

pi'ston (22) increaSes at the right end along the

the Kﬁﬁﬁfde‘é chdibdiQBP1s Mol e Se@BOYLIhel dutdrTittlhF&ER&Ahereof in
that the center of the inner circunference of the

the @ylettisiebf 6atiblieh #pR) off 37(8Miubh ekhtfthe RilIheTE STt kit 6f the cylinder

the outer circunference thereof in the direction of a
chafrdt {509 at &RFhteorOdngle/6F FIBRacdhe the e o¥dt @hdd thel widkh WA part of the
of the cylinder chanber (50) at a rotation angle of
cylid@ervelpaites (S0eatl Akgesdn angle tdFe2 AP debontés e PadllesOf FulBer, it is
cyl i nder chanber (50) at a rotation angle of 270
prefeerednies thdecrgermdl tstoutdr widcheiferende ¢fSthe piston (22) is shifted from the

center of the inner circumference thereof in the direction of a rotation angle of 270° such

~ that the width T2 of part of the piston (22) at a rotation angle of 90° becomes the smallest

and the width T2 of part of the piston (22) at a rotation angle of 270° becomes the largest.
As aresult, the gaps M1 and M2 decrease. For these reasons described above, the widths
T1 and T2 of the cylinder chamber (50) and the piston (22) are deterfnined as shown in
FIGS. 4 and 5.

{0076]  -Operation-
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20 preferred that the center of the outer
circunference of the piston (22) is shifted fromthe
center of the inner circunference thereof in the
direction of a rotation angle of 270 such that the
width T2 of part of the piston (22) at a rotation
angl.e of 90 becones the snmallest and the width T2 of
par N %nrféﬁpkﬂn@ﬂ@wi 1227 thercompressent (10 WOéikfglIS erofide7o
becones the | argest. aresult, the ps M

and
[0k r e 3een e matREGD) e a%ta@fgd B8 epitieni o tort(#2) is tramsferred to
widths 25 Ti and T2 of the cylinder chanber (50) and
theyqyéer snd dpger ezlzlyde%.ﬁ 4y apd (3D %&ea@@ﬁ@smr mschanisgs(20) via the drive
Operation 18 Next, an ei)gal anati on of

shq%&%s?heﬁi’%?é% @?ﬁmpmsowﬁsamsgl {703t (@®repipmsates through
the( 3598 Duting 44D A (b DA S0l e v hﬁﬁ iog (1) o together
reljfice aﬁ%nézs)@gg) i é%p e cRier ot €0l deet A s 2) swin
a9 S SRSy e oo
(27{‘ ng together relative to the piston
COT%T??SM%@S 54 Iéeéﬂn the outer ang i nner cylinders ( 242J
oA (gﬁ%ﬁl‘i&@@gwﬂ?ﬁ% el PR e@%%ﬁé&%aiﬁ?@ﬁ%@éé’&%ﬁa%n (22)is
o BB LIRS B B SR e B L s
ol 180! PP %2°@S?Spé§3§°3ﬁecl’caﬁ§ﬁ§@rﬂ§cg%ges 8 g shoun
in ﬁkﬁer Ig;%.’%&mgﬁd Sﬁnﬁnlr ?@?&%ﬁ%%%@%n%a?&zp i ét}%& aesies il volﬁme and the
refﬁ%%fmﬁ§ SRk BRTRER lﬁkrggé}i 1'] e%ﬁﬁ:@ . OE&R \égh %@mar[%n{arﬁoles (43).

gerant IS SucC erern e ver

[00*72]e oraren ?%é%ﬂl}? g)g ri Eﬁgl%?é% Iag gerﬁés%s sholaO ﬁgthW}%“ the outer

center as sho

corE#)r@Sso? Gha&lﬂn%eq’sﬁ ?6mi'sgaé Q@gﬁr&ﬁﬁf%r 8%6&111 &)i‘lt%]n gﬁgt na‘thIS state,

ng e cha out si I ston

the WRRINYOLLYKE oqfer EB&p&HE&rchﬁzﬁH&r@f)sﬁ usé%ﬁg&ﬁ:d, tﬁé&x]ﬁ@m Then, as

substantially the” maxi num Then), rrve s

the(#8k shaktab®srdifed fbethE'r?iZlﬁ )t& Qhéﬁﬁ@ﬂﬂ@ sﬁaféeoisﬂl@tc%nﬂufrests&emechamsm

conpr essor ‘mechani sm in the order shown i'n

2035k tBAoaRE sBBwnliREFIGY. D, CIARLE SN thE hﬁ'eé%eéorﬂ&és)sor chamber (51)
decreases in volume and the refrigerant therein is compressed. When the pressure in the
outer compressor chamber (51) reaches a predetermined value and the differential pressure
between the outer compressor chamber (51) and the discharge space (4b) reaches a
specified value, the discharge valves (45) are opened by the high pressure refrigerant in the
outer compressor chamber (51). Thus, the high pressure refrigerant is released from the
discharge space (4b) into the discharge pipe (15).

[0080] In the inner compressor chamber (52), suction starts when the drive shaft (33)

-Totates to the right from the state where the piston (22) is at the bottom dead center as

shown in FIG. 3A.  As the state of the compressor mechanism (20) changes in the order
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decreases in volunme and the refrigerant thereinis

conpressed. When the pressure in the 20 outer

conpressor chanber (51) reaches a predeterm ned val ue

and the differential pressure between the outer

conpressor chanber (51) and the di scharge space (4b)

reaches a specified value, the discharge valves (45)
shoxyeingBHe P3G ped ADg thepinaersenmentesspr ichnbent(S2hincreases in volume

out er conpressor chanber (51). Thus, the high pressure

anc b e ggrEA 1 Sk BagEiheosh e er ghldkale 470 459 dechqpioptal holes

nt o the di scharge pipe (15). 25 [0080] In the inner
(A3éonpressor chanber (52), suction starts when the drive

rotates to the right fromthe state mhere
100BRE pkeaning pBion G2 3 e bBHP't%oClﬁaé eREror eI FlGHhbythe inver

et 51} B S o TR B R e
i Fe BB b e . 0
drvreo%gﬁ]é%if%?#w% 'l etio EhpetEe dtech S rumstomg hanism (20) in
oSS RIS A 4 630 T PSR ) g
i) %d B bl e Pl WP v
el i 61 AR A O
e, e R P B A g i

speEﬁ{e{Ei hrg.ﬁfegg% rdﬂ%gﬁrge Qafrvtgsé gﬁ?ﬁfeﬁoj)rrﬁgd b)\(/\gf)r}ué}égcaﬁ ngerant in the
1nng(r &?\gﬁ gﬁﬁnyé?l (gf) apﬁxuts ht(ﬁe qil c%ﬂ egﬁs}% geg 1&&312&? rgleased from the

I nner- conpres’sor
: %ﬂﬁﬁ S eC|f|ed val ue, the
d$%1 rge v ?@gé&?4-§ﬁ§$gﬁ§§ggéd gy the high pressure

[008Ef I | GRlethe 'ch R&sor! ﬁ@cﬁfanf{sﬂﬁ?ﬂ?%ﬁ%s BRAUDE ' shbRA)in FIG. 6B, the

Thus, the high pressure re ant 1s released from

t _
o S B SRR ) e B ISR B otrer o e

 lefieRl Qldngt the 35hAb & ﬁmy\@b irdalc  LOBhe khGe tigrifbotﬂ\é g YBE Vveen the

the outer cylinder ( and the piston (22
inn@PHRAEN{25Y a8 Ghe 9isﬁﬁr(2§} aﬁﬂ}sachh@g‘ éacﬁrtsih@fl zﬁﬁﬂe h@ﬁt end along the

X-axis is [ikely to increase. At the sane tine,

X-agais bido bikkWas indrée.

[0083]  In the state shown in FIG. 6D, the gap M2 between the inner cylinder (25) and
the piston (22) approaching each other at the left end along the X-axis is likely to increase.
At the same time, the gap N2 between the outer cylinder (24) and the piston (22)
approaching each other at the right end along the X-axis is also likely to increase.

[0084]  The cylinder chamber (50) is configured such that the width T1 of part thereof
at a rotation angle of 90° becomes the largest and the width T1 of part thereof at a rotation

angle of 270° becomes the smallest, while the piston (22) is configured such that the width

T2 of part thereof at a rotation angle of 90° becomes the smallest and the width T2 of part
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 pisiopy

i nner cylinder (25) and the piston (22) approaching
each other at the right end along the X-axis is also
likely to increase. 20 [0083] In the state shown in
FIG 6D, the gap M2 between the inner cylinder (25)
and the piston (22) approachi ng each other at the

|l eft end along the X-axis is likely to increase.
theyeqf athratationAngle ?fe%agewqﬁhwégps{ helhsuglgre, &y ﬁlﬁa@rrotatwn the
he piston (22)  approachi ng each ot hey.
gaﬂ(sﬁé)lﬁ“aﬂ\ﬁ@ﬁ%feé‘l“ﬁ therebydespiag the %Pgww‘?q@éﬁy cytinder (21) and the
. |nc$ as [0084] The cylinder chanber (50) is
fb%ﬂ%b such that the width Ti of part thereof 25

100§ %Ebi’ﬁrﬁ”%fﬁ@% Oeg?egofﬁf ai 'on angi e of 270

Don A 43 dRe (Hgsent ﬁén bt BosCbet 46eve, 11Be opidiiy T1 of the
e it %f#'&)%gﬁfdéi% FeScsplone e ?ﬁl”%iﬁltf%%a G Beieth aagp s (F width T2 of
thepit B3 T haeTogs JRORP butaor e et coflndba T Dgf ahg piston 22), a5
well 8¢ i itp pevfne B Gode o e M A N -
U B
and 83, fchigeBll AP o [ b ARG 1R o T Ry oS Tegon i
Pr‘““?%g?‘?etm%“ﬁt‘#eab% R T K ST R S

-[00(3 E iB8aPiiRd Qkth 33 of u}?ﬁ[r?of(&@tc %iﬁ&ér%ﬁ%q {?ﬁg }irag from a

gle rotatidon. As a res Inb
staftlﬂg%:!'ouﬁodmﬁg%ﬁe [}mgég %fsthﬁ 5717?11 %l% c%@ﬂlb(ellsfﬁe ) 9 & paint at a rotation

rigerant |ea om t pressure’regi

angld16f | §0¥ fRirf SARH§ErtinS PoRiR id Set 1RR\RA iR width TS @Mh@ %her part of the
about an 1 nprovenent 1n efficiency. [0086] In

cyli@lﬁE:lt bl%ﬁ%(‘ SSG)r}ﬁng/ﬂmQTﬁmTtheol‘Sop Pbint 8 atﬂaﬁltcayla'rﬁﬁﬁﬁn a.ngle less than

rangi hng froma sStarting point of

| 3609|ffdhl11 ﬂ‘feesftﬁﬂﬁg pefmw@et GialINdehrtR2IHRENI(IDPL of Pat o@%@fnston (22)

at a rotation angle of 180 fromthe starting point 1s

) ﬂcﬁ;ﬁ@%te@ﬁk% pdiat ¥F e BirdimRbercb of HelfstoR @) 19h polif al 2 rotati
ran%ytgl nder chamber (50) rléng| ngefromtﬁ c1)8gu|c))o| ntp toaa rotation

anglobN1 8@Mfrcin i A4rtiap pahigliesdt aaRilltdadnhe 34dh fI2068 thbSther #)art of the
starting point is set small. Further, the width T2 o

pistoar(22ofanping fRirs tten 1§®3oint to a point at a rotation angle of 360° is set large.
Therefore, in a single rotation, the refrigerant leakage is surely prevented. This brings
about an improvement in efficiency with reliability.

[0087]  Further, as the cylinder chamber (50) is configured such that the center of the
inner circumference is deviated from the center of the outer circumference when viewed in
plan and the piston (22) is configured such that the center of the inner circumference is

deviated from the center of the outer circumference when viewed in plan, the width T1 of

the cylinder chamber (50) is easily varied, and so is the width T2 of the piston (22).

-[0088]  The swing bushing (27) is provided as a connector for connecting the piston (22)
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ranging froma starting point of the circunference of
the piston (22) to a point at a rotation angle of 180
fromthe starting point is set small and the width T2
of the other part of the piston (22) ranging fromthe
180 point to a point at a rotation angle of 360 is set
| arge. 20 Therefore, in a single rotation, the

andrtbé blage (2t such dhat ghe bwingubushingp@ady sufstsgitialhy icenthets g piston (22)
about an inprovenent in efficiency with reliability.

and [tho Biafle EM)tviethe susfacesethespof.ndBhereforayiths pis®o)(22)5and the blade (23)
configured such that the center of the inner

are pievenind Epanvearing aveayi andedidnovn attbe ewnacingdrrts Huriag pperation.
circunference when viewed in plan and the piston (22)

[008Y cohs thguyvdng dughhing K&, pﬁ@ﬂc@ﬁﬂ end plade {23); aradn contact with each
circunference is 25 deviated fromthe center of the

othestie theciurtages Gereat dhovseriaginaparts are sealerd Withaelipbility. TiTberefore,
of the cylinder chanber (50) is easily varled and_so

the l@k@%@f\ﬁh@ﬁﬁl%a@f rqup dhqpweiornd(ipngr coppaession phambgis{gl) and (52)
bushing (27) .is provided as, a connector for nnectlng

are welymr@‘feeﬁﬁ theyeby preveniing glegieasfan COMPresgien © rfa%n%e
smnn bushi ng (,27) ubstantl |1y contacts {he ,

[00?022) A Ehe lsﬁog%swé 36 mn qeiseal Rt 5%?116 cylinder (21)
Therefo

o Ber L ftﬁezmy;aze; B Ve AR o i

| receﬁx?&”%a%gﬂvﬁg%% %H%r@%%%%’so?ﬁw Pade o33l qogur during

opefine oidlek qrﬁgﬁs Sidio% apes ol st Pt 1o b BaseRE Goreby improving

l.eakage of the refrigerant fromthe
'mﬁgﬁF%ﬁ“%ﬂgﬂ? Emggﬁpre33|on chanbers (51) and (52)

Ll S T cyt "T0090] Nor cover . as. t he bl ade
ok UL %@ﬁg@zy R4 B g U it vo
pm{r@g& ﬁloé ai Qﬁh%f?l%%féé% 'd? I | kel y to 10 receive

normal concen stress concentration is

[oob oS ﬂr?' 9'fﬁf?tte%%%ﬁ#ém%&rﬁb%d%s{} tﬂhé’ﬁndtf{ ﬁg & ol %gkﬁ&é‘? chamber
(SOj q P d@%ln]at’lgf r?g EIH ﬁ%e Eﬁg%}c Y JTE&%QA g\f% rggggél-]respectlvely

econ n exp anati on econd

Ho»%‘@e? gméé‘?)ré%grgtégﬁogsmrﬁ?xﬁn{he' WRRt O Vaed Amb foliP regions as shown

provi reference to the draw ngs.
in FIGS. 7 t0 9.

[0093]  Specifically, the cylinder chamber (50) is divided into four regions along the

- circumference thereof such that the cylinder chamber (50) has wide regions (Z1, Z3) and

narrow regions (Z2, Z4) formed in a continuous and alternate manner. Further, the piston
(22) is also defined into four regions along the circumference thereof such that the piston
(22) has narrow regions (W1, W3) and wide regions (W2, W4) formed in a continuous
and alternate manner.

[0094]  That is, as shown in FIG, 7, the cylinder chamber (50) includes a first region

(Z1) having a center angle of 90° and including the blade (23) as the wide region (Z1). In
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[0092] In the first enbodi ment descri bed above, the
width Ti of the cylinder chanber (50) and the width
T2 of the piston (22) are varied between two regions,
respectively. However, in the present enbodi nent, the
wi dt hs are varied anong four regions as shown in
FIGS. 7 to 9., 20 [0093] Specifically, the cylinder
the dlphvase dseptionsiremythe dirsi ragirf 641), resgeorkregian(fhes the narrow
circunference thereof such that the cylinder chanber
regiog (Y. 2hats thifdieegiagi Bh sty wids yegierl (Zhaandonfoust saion (Z4) as the
(Z2, Z4) formed in a continuous and al ternate manner.
narfoyyy fagian (i arefiosmerhin thisordersvith 3 senterangbapt W gespsatively,
regi ons al ong the circunference thereof such that the i
(0032 kst ohurtherpgs showmin Gy tiginssian (3R inakades anldrsiegion (W1) having
regi on (w£°ﬁ¥g) formed in a continuous 25 and .
a cepterengla of 95 rinclpding 4 cubodk Peraon Aoy aTgag the sving tushing (27)

t he cylinde hanbe 50) jncl udes first region

as & BAf§0 sﬁﬂ%(r‘éﬁ}eme g#Qg%@lssﬂlr@eﬂ omiRg et ﬁ%l@rhewn, a second
bl (23) as the w regi.on (Zl) n 22 the .

regRngIA oA STt b L T wgtﬁ’}’%so%n@zw,w%zon (W3) and a
second region as t arrqQw r.egi.an 2),..a third

foufif P (9 %R Vi Eian (e 2o el SHio® o e cont angle of

900re?}i%og %}24) as the narrow region (Z4) are forned in '
tHPRSCBYdeér with a center angle of 90, respectively,

oobBE L AP oy iy T8 s o
005?1{%80911(%‘)?&9 gshig‘ﬁéllhﬂ%ﬁ%ﬁ? ie) Cstigtgéﬁif Llrlg(r)t %lﬁg{;‘&éﬁ?{‘jﬁﬁ %%RIa ;]r%\i'qqges along the
kS SLA Tt 05008 AT B8P BEOLER, iy s, an

d@pion (WB) as a narrow region (W8) and a fourth
region (W) as a wide region (W) are forned in this

10073RET THY 8 0Bl RoPlsn) Hecr FESRASE WAE) . 3hfe regions (21,
73} 418 tHL RP8w EAdn @l %ﬁg/ﬁ{ %ﬂ&téntﬂaqe nfafliid "€ AGY S G We piston
in FIG 9. Specifica , the geonetrical gap I ncreases

(22RkONGo ChSg el Y& iR RRCERY %%rrw_ereggyp%wlé E‘;%% ﬁ%@ gg@&' rdfons (W2,

I ncrease 1h the states shown in

w4 @O hiterhse el Rher ol st e g{&%giﬁﬁﬁ{ﬁl? 730 5.9& tHeSharrow regions (Z2,

configured to have the w de regions (Z1,
Z4) of the cylinder chamber (50).

| [0098]  As aresult, at any time during the relative rotations by the cylinder (21) and the

piston (22), the gap formed between the wall surface of the cylinder (21) and the wall
surface of the- piston (22) is surely reduced to a minimum.
[0099]  (Other Embodiments)

The following variations may be added to the first and second embodiments of the
present invention.
[0100]  In the first and second embodiments, the width T1 of the cylinder chamber (50)
is varied and the width T2 of the piston (22) is also varied. However, in a first invention,

the width T1 of the cylinder chamber (50) may solely be varied. In a second invention,
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15 Z3) and the narrow regions (Z2, Z4) in an alternate
manner. At the sane tine, the piston (22) is also
configured to include the narrow regions (W, W) and
wi de regions (W, W) in an alternate manner to neet
the wi de regions (Zl, Z3) and the narrow regions (Z2,
of . the cylinder charrber (50). [0098] As a result,
theawd%bnl}z Pfﬁ’épéﬁﬁ?li‘ ) mvy selalnbe V@flfidot atl ons by t he

_ U”@ii 21) and the 20 piston gap _ forned

CUHBE e P RE MVSRliQh dhe wlmdﬁé .(Zk)my RAc ftaéonary part
and g pist G IAe) BB 96 P T RBPARbod: Kents) The f ol 1 ow ng.
tOIéﬁLkﬁfrhé”m?ug@%cfﬁ@ae?S$y o' (i 0 Sl o 20Gider (21) may be
intGgfire, A e (AR ABE M HoEE PIRG (26T Mty ihg Fioh SZ e bg sntggral with the

b ¢ |sto 22) is also varied. However, in a first
° ‘Hl% the width T1 of the cylinder chanber (50)

o, PRSRE R B B G TL m or
con[é@%t%% e i%l%&.\?'bﬁﬁgtcggt)g s rgsteu]% %zfpépnﬁgrhla&a@a {Sﬁgwgfv%%?]an outer
o PV o B P R0 ) B g o

o955 8, 2 R TR0 5 e nr
cyli(nill@%l %,]%ﬁlac{-\ﬁl%gj;gblpgﬁt%o the first invention, the

e formof a conplete ring

[01\’541]t hOH g&gﬂ% undErsfol: thé\tnth% F&%ﬂ@gﬁmhfd@ onh@ﬁleersén%%)wention is

di vi Into an outer an in

app%%‘*% 3%%%111 S8 e PSS (O SRk SRR bfthaing o
um?ner bl ade (23) extends fromthe inner
cylinder (21) to contact the piston (22). [0104] It
shoul d be understood that the rotary fluid machi ne of
the present invention is applicable not only to the

INDURTRIASCAPPEICABIPITY an expansion apparatus for
expandi ng a
[0105]  As described above, the present invention is useful as a rotary fluid machine

including an outer working chamber and an inner working chamber.
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refrigerant or a punp. 15 I NDUSTRI AL APPLI CABI LI TY

[ 0105] As described above, the present invention is
useful as a rotary fluid machine including an outer
wor ki ng chanber and an i nner working chanber. 24
CLAIMS 1. Arotary fluid machine conprising a
rotation mechani smincl udi KgABMSy| i nder havi ng an
annul ar cylinder chanber; an annular piston which is
contained in the cylinder chanber to be eccentric to

t he cylindgﬁ_gnd di,vi des the cylinder chanber into an
out ert wor ki*HgEEAAWE &raching camPisiigr  wor ki ng chanber

and e which is arranged in the cylinder chanber
to dﬁvgkgggggﬁthmPﬁgﬁﬂ%%$king chanbers into a high

res . ' ~egion, the
gy|i%ﬁé@ﬂgﬁﬁhg?ﬁ%Q%PQFEﬁ&%ﬁﬁ%ﬁ%ﬂ?gﬁgtive rotations,
wher ejadrli@rWisthh whikciPfs éoﬁﬁailﬁéﬁl i'nqtﬂ?.rc gH@é?Qﬁﬁm & tHH &lentric to
along the circunference of the cy i’‘Nder  chamber suc
thd\@flinkiBear@aivides WRRHANS chahber Sl ARG wdrkifie CHAMRG8hd an inner
and the wall surface of the piston is kept o a
vreide chaibeieghdval ue during the rotations. 2. Arotary
fluid machine conprising a rotation nechanism

i ncl udbladg whichyi$ bnsteyed il Hiengliaderashamber tocdiyide dedh of the
chanber; an annul ar piston which is contained in the
woyking deamipdynimivea high poessee cegion amd 4 lowt fressutyreginoahe aylthder and
di vides the cylinder chanber into an outer working
tleshpiptbe making I’S%fimmﬁ%r\khemjn chamber; and a bl ade
which is_arranged in the cylinder chanber to divide

each th# widik TI gbhejclindas sharabes is yarisdplonaghe pirawefgreace of the

region and a | ow pressure region, the cylinder
cyleu%er chamber such that the gap bctweerglJ the wall surfac% of the cylinder and the wall

- surface of the piston is kept to a predetermined value during the rotations.

2. A rotary fluid machine comprising
a rotation mechanism including:
a cylinder having an annular cylinder chamber;

an annular piston which is contained in the cylinder chamber to be eccentric to the

cylinder and divides the cylinder chamber into an outer working chamber and an inner working

chamber; and

a blade which is arranged in the cylinder chamber to divide each of the

working chambers into a high pressure region and a low pressure region, the cylinder

and the piston making relative rotations without spinning by themselves, wherein

the width T2 of the piston is varied along the circumference of the piston

such that the gap between the wall surface of the cylinder and the wall surface of the piston is

kept to a predetermined value during the rotations.
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and the piston making relative rotations w thout

spi nni ng by thensel ves, wherein the width T2 of the
piston is varied along the circunference of the piston
such that the gap between the wall surface of the
cylinder and the wall surface of the piston is kept

to a predeterm ned value during the rotations. 25 3.

The .riot ar yThe mily freid maokina acordiigig claime| ®hdreid, wherein
the wwdth T1 of the cylinder chanber is varied al ong

t he cithewndtleTdof theoflindve chayber ndaried Hanbte ciashfetdnad of the
the gap between the wall surface of the cylinder and
chindgafhambey pychdkat die gapdepiesn dre wall keface olohecylinder and the wall
predeterm ned val ue during the rotations. 4. The

Fetase f the prstpnrinkant e predssaraiingg velve dvringthe rogatios.

wherein regarding the center |ine of the blade as a
starting point of the circunference of the cylinder

ot B e e
o Al M0 O LS S48 BRSO S o
SRR UPI T PO Bl B BBy v

ot SR bbint R rdtior RERIF 186Uk Mﬁﬂ%@ﬁm{ Q}Eg&%@ the width Tl of

‘claim4, wherein the center of the I er cir erence

B othBepaedf ithRdSTindd adaer }a%ggl?\ﬂfﬁ &€ 180QVint ke p &Rt § Fotation

of the outer circunference t he cylinder chanber
anpiericsy ilemedod florp Lirstartthg pbie ig@talll y f 1 ui d machi ne
according to claiml or 3, wherein the cylinder
chanmber is divided into four regions along the
circunference thereof such that the cylinder chanber
has v de r Elirotey fnd naghinogvcowlificon slafrod melbréin a

conti nuous and alternate manner. 7. The rotary fluid
nac hithecerics oy e gencirounisrareoighe gylind¢rshamnber isrdevigied fiom
and t he ﬁ%ade make rel ative sw ngs at a _predeterm ned
the gepigr ddhg dtter srermieregss of; thgexlindershnmber wdsn siewsd inmen.
bl ade and the piston as a starting point of the
circunference of the piston, the width T2 of part of

the Ri sto nTl{e%Mig glachine according to claim 1 or 3, wherein

the cylinder chamber is divided into four regions along the circumference
thereof such that the cylinder chamber has wide regions and narrow regions formed in a

continuous and alternate manner.

7. The rotary fluid machine according to claim 2 or 3, wherein
the piston and the blade make relative swings at a predetermined swing center and
regarding the swing center of the blade and the piston as a starting point of the

circumference of the piston, the width T2 of part of the piston ranging
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fromthe starting point to a point at a rotation angle
of 180 fromthe starting point is small and the width
T2 of the other part of the piston ranging fromthe
180 point to a point at a rotation angle of 360 from
the starting point is large. 8. The rotary fluid
fisRcthe Bertidg pointionthoi ath Aitiflof,anSF €30? fEJALthe SRKEIL é)@fnt is small and
the inner circunference of the piston is deviated from
theheidheFR eff tho bthethyenrt afubhepison ragideefemde 180° pdigt tpiagoid at a rotation
when viewed in plan. 9. The rotary fluid machine
angle of 30R fomghestarting poiotis Byrgavher ei n t he piston and the
bl ade make relative swings at a predeternm ned sw ng
center and the piston is divided into four regions
along the circunference thereof such that the piston
has rfar r ow! ggiaphiduid machine accelinesn slaing 7 iekersin o
conti nuous a?g] al terpnate.manner. 10. The rot ari%/ fluid
mac hi' PeCEEE 8f Hedgns suepmfersnge ohhsbisten 15 seviaisd foppthe center of the
o nlnulcar ‘{}i ston of .the rotatiqgn chanismis cut off
R REFOCR o 1he RisteR When iewe mRIAT t he bl ade of t he
rotati on nechani smextends fromthe inner wall surface
to the outer wall surface of the cylinder chanmber and

passes throwghh/vig waaél‘ilgée aclf‘éﬁ{ﬁﬁﬂtgﬁ@ i b BE?,R%%?&{‘ and

a sw ng bushing i s provi e cut-o portion of

the phedifBn bl 40 BladS nakd felfive k@thgs Qf‘zﬁpr@c‘i@erﬁln?é&esvﬁﬁga

the surfaces thereof such that the blade freely
cérgiafd ocat es and the bl ade and the piston nmake
relative swings. 27

the piston is divided into four regions along the circumference thereof such

that the piston has narrow regions and wide regions formed in a

continuous and alternate manner.

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

part of the annular piston of the rotation mechanism is cut off such that the piston is
C-shaped,

the blade of the rotation mechanism extends from the inner wall surface to the outer
wall surface of the cylinder chamber and passes through the cut-off portion of the piston
and

a swing bushing is provided in the cut-off portion of the piston to contact the piston
and the blade via the surfaces thereof such that the blade freely reciprocates and the blade and

the piston make relative swings.
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