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

[ 0001] The present invention relates to a rotary fluid
machi ne, particularly to nmeasures for controlling
force exerted in the axial direction. BACKGROUND ART
[0002] As a conventional exanple of a fluid machine,
Pat ent Publication 1 discloses a __conpressor having an
eccentric rotation pi sTHPERENEYIN M achi eved by a
cyl i nder having I l.i nder.. chanber and an
annul ar pi ston mh?gﬁﬁggg%gk@ﬁ%ﬁ@égﬁﬂbﬁ%e cyl i nder
chanber to make eccentric rotation. The fluid machi ne
conpresses a refrigerant by making use of volunetric

[ cyl i nder chanmber caused by the eccentric
'PE¢§$§g§ghFH¢ﬂﬁhe pi ston. Patent Publication 1
panese. Unexam ned Patent Publication No. H6-288358
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The .copvent i onal fluid machine has
for %)gifr);ngEgG %%Fgéglg‘?%?}%’é%e %%%h@%f’@?ﬁ‘v\hi ch is connected to
a notor. Therefore, it has been required a conponent
for receiving fluid pressure applied in the axial
BA@MU%?&TF drive shaft. More specifically, the
piston in e conventional fluid machine is pressed
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I mproving the efficiency.
use of volumetric change in the cylinder chamber caused by the eccentric rotation of the

piston.

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

DISCLOSURE OF THE INVENTION
PROBLEM THAT THE INVENTION IS TO SOLVE

- [0003]  The conventional fluid machine has only a single piston mechanism which is

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

[0004]  In light of the above, the present invention has been achieved. An embodiment
of the present invention is to reduce the fluid pressure in the axial direction to reduce the

slide loss, thereby improving the efficiency.



1 MEANS OF SOLVI NG THE PROBLEM [ 0005] As shown in
Figure 1, a first aspect of the present invention
provides a rotary fluid machine conprising a first
rotati on nmechani sm (2F) and a second rotation
mechani sm (2S), each of which including: a cylinder
(21) having an annul ar cylinder chanber (50); an
MEANSUDESQILXING THE)PRABEENM S contained in the cylinder
chanmber (50) to be eccentric to the cylinder (21) and
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of the end plate (2¢) and the other is provided at the other side of the end plate (2¢) and the

first rotation mechanism (2F) and the second rotation mechanism (2S) are configured to

rotate with a 90° phase difference from each other.



vol unes of the working chanbers (51, 52). Thus, a
fluid may be conpressed or expanded. D scharge may
occur four times while the drive shaft (33) nmay nmake a
single rotation. Therefore, torque fluctuations may
be reduced. [0006a] A second aspect of the present
i nvention provides a rotary fluid machine conprising
[0008] f i rA¢cordingta tw fivsiclpert otheFpseahthvaniaee widn it fanst amd second
mechani sm (2S), each of which including: a cylinder ]
rotatioppeehanismy @R) anhiZiSaerecgatyaterb the mamngrparts 63 1) adithe co-operating
annul ar  piston (22) which is contained in_the
partscyqtata delative devites staBonary pape (@2cehthe eo-eprrating parfs togelrange the
(21) and divides the cylinder chanmber (50) into an
voluggs of theowaking daabees(S 155 i, adluid pasbeserpressed or expanded.
. chanber (52); and a bl ade (23) which is arranged in i
Dischprge apay pey fewatmes whilsghe dgivg;shafid3 apRy dpakerg single rotation.
rking chanbers (51, 52) into a high pressure region
Thergitge, 4oy lupadansraay kefiediced he piston (22) and the
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arrarfé%ﬁ t&he QJlj acent to each other with a partition plate (2c¢) sandwiched therebetween,
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direction of the drive shaft (33) is provided and the
conpl i ance nechanism (60) is configured to fix one
housing (17) to the casing (10) and allow t he ot her
housing (16) to be novable in the axial direction of
the drive shaft (33) such that gaps between the co-
operating parts (21, 22% in the axial direction are

the taj meYiag coypematingpuito@ lpbr theHivghstatiosss noeopetatingdads (22) of the
t he back surface of the novable hou5|ng (16). 2b

first roptien mosbauid (3R angd theesecemdoitptiaypeedhanipmt (B8) precaregnged such
i nvention, when the first rotation nechanism (2F) and
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esult, the volunes of the morkln%schanbe (51, 52
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chanbers (51) of the cylinder chanbers (50) of the

first rotation nechanism (2F) and the second rotation

mechani sm (2S) nmay serve as conpression chanmbers and

the inner working chanbers (52) of the cylinder

chanmbers (50) of the first rotation nmechani sm (2F)

and the second rotati on mechanism (2S) may serve as
[0008R b and¢wrdies tmiersecondoppeqt ohdleoprgsany inventaon, evitsodherBingt rotation

of the present invention, conpression and expansion
mecwu%tnf(ﬂﬁ) andrghe |secandr ratatpnomechanisnth ¢28) prst dyivanatthe mnoving co-

nechanisn1iZF) and the second rotation nechanism '
operphiey parfo ) maXette RhRptithc slatienasy popeiating pere (B erspgctively.

invention, the partition plate (2c) _may serve as the
As 25 é’i“’eé’ot“;ﬁ&s o ﬂ’t%lé’oéﬂng)ﬁéﬁfé‘i’?rﬁg(%aﬁtgk may1 be gfarifhdo cause
first rotatiqn hani sm (2F) and the second rotation
comﬁﬁﬁﬂg%P%ﬁﬂ?ﬁﬁﬁq0{%&@%] ccording to an enbodi ment of
the present invention, the co-operating part (21) of
the first rotation nechanism (2F) and the co-operating
part (21) of the second rotation nmechanism (2S) 4
adjacent to the first rotation nmechanism (2F) may have
i ndi vidual end plates (26) and the partition plate
(2c) may be fornmed of the end plates (26) of the
co-operating parts (21) of the first and second
rotati on nechanisns (2F, 2S). [0013] According to an
enbodi nent of the present invention, the noving
co-operating parts (21) of the first and second
rotati on nmechanisns (2F, 2S) may be connected 4a to a
drive shaft (33) and each of the first rotation
mechani sm (2F) and the second rotation mechanism (2S)
may be provided with a conpliance nechani sm (60) for
adjusting the position of the co-operating parts (21,
22) in the axial direction of the drive shaft (33).
[0014] In an enbodi nent of the present invention,
| eakage fromthe ends of the co-



operating parts (21) may be prevented by the axi al

conpl i ance nechani sm (60). [0015] According to an

enbodi ment of the present invention, the noving

co-operating parts (21) of the first and second

rotation nechanisns (2F, 2S) may be connected to a

drive shaft (33) and each of the first rotation
part%@hdﬁ@l@&? from therrnds 9é theeeupRErptingaparis 2 fethamayrhe grewnted by

be provided with a conpliance nechani sm (60) for
theaé%‘} FEEP @ncieﬂ’ée SPi(W-of the co-operating parts (21)
ectlon orthogonal o the axial direction of
IOOOFEe d§F digg fpr an (6%0 11{1%1 ]thenp%ﬁ%e%nwaerﬂtr%t 6f1n@%eworkmg
bet ween t
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changl?e%% and a bal ance wei ght (75) may be provided at part
he drive shaft (33) |ocated between the end
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mecﬁ‘ﬁhﬁmzsi 75) may eI i mnate i nbal ance caused by the
rotation of the co-operati ng parts (21) [ 0019]
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with a"90 phase di
secofd BRI B anRin t(@?) B{a(?/s eMe 'dgvgd?ﬁ%r@&org'cﬁmﬁérgeaﬂﬁaﬁe inner

occur four tinmes e“the drive shaft (33) may neke
Worléréﬁ Flg%ﬁ&é% B3R cy-ﬂi‘ﬁéleaﬁhﬁ)erst GOPHLHe! St RtioANRedRBYism (2F)

and the second rotation mechanism (2S) may serve as expansion chambers,

[0010} According to an embodiment of the present invention, compression and
expansion of a fluid may be carried out in the first rotation mechanism (2F) and the second
rotation mechanism (28S).

f0011] - According to an embodiment of the present invention, the partition plate (2¢)
_ may serve as the end plates (26) of the co-operating parts (21) of the first rotation

mechanism (2F) and the second rotation mechanism (28S).

[0012] According to an embodiment of the present invention, the co-operating part
(21) of the first rotation mechanism (2F) and the co-operating part (21) of the second

rotation mechanism (2S)



[ 0021] According to an enbodi nent of the present
invention, in each 5a of the first and second
rotati on nechanisnms (2F, 2S), part of the annul ar
piston (22) may be cut off such that the piston (22)
is C—shaped the bl ade (23) may extend fromthe inner
surface to the outer wall surface of the
adjaew t%&e'r BhEgem msmaneﬁu(myn%lweﬂmh@mgnl ¢tfeplates (26) and the

ortion of the piston and a sw ng bushing

Partw’@y_ A ;@awee'ae fosmed of ¢he erzslfplateﬁm)u @ﬁh%ﬁwaeaﬁnepms (21) of
e i B SEBeERbn RO SOERR AL T bl a6 (95 may
o035 4 %&HE38s&@s&&%&&&%9$se@é;%e§%%aa%sp&aé ——
pu R G R B P 20 ek pger

SW ngs together mnth the swing bushing (27) relative
to the piston (22). Accordingly, the cylinder (21) and
the piston (22) may neke relative swi ngs and
rotations, whereby the rotation nmechanisns (2F, 2S)
achi eve predeterm ned work such as conpression.
EFFECT OF THE | NVENTI ON [ 0023] Thus, according to the
exanpl e enbodi nents, the working chanbers (51, 52)

may be provided in both of the two rotation nechani snms
(2F, 2S) with the end plates (26) of the co-operating
parts (21) sandw ched therebetween. Therefore, fluid
pressures exerted on the two co-operating parts (21)
may cancel out each other. Further, |osses of the
sliding parts caused by the rotation of the
co-operating parts (21) may be reduced, thereby

i nproving the efficiency. According to enbodi nents of
the present invention, in particular, the first
rotati on nechani sm (2F) and the second rotation
mechani sm (2S) may rotate with a 90 phase difference
fromeach other and di scharge may occur four tinmes as
the drive shaft
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(33) may nake a single rotation. Therefore, the torque
fluctuations may be significantly reduced. Further,
according to enbodi mrents of the present invention,
| eakage fromthe ends of the co-operating parts (21,
22) may surely be prevented because the axia
npl i ance. _nmechani sm (60) is provided. In. particular,
to a élgwp i¥Baff (&) and seshoof tﬁ@é‘]ﬁgﬁp@ﬁgn @Qqchamgg)(zg)r@dghe second Totation
rQV|d§g t he conpl jance mechani sm ( 60%
mecg banaxnke PRYIded peitlp et eaplianpe mes wsref(ﬁ%’éor adjusting the

posifiga oF feng- q?%ra%ﬁééﬁﬁ%éln%fhm She g digeeiEnet thhges s G3).
d pl 26 2
olude el %ﬁ@w&g%ﬁ hoéfﬁf%:‘:f?‘f?ghﬂ%ﬂﬁ%‘ﬁ% o 31} S i A0 tho co-
T
opefiBis s (20157 B Gt enoq P54 Sl Aprioa et p0).

This may al |l ow snmoot h novenent of the co-operating
parts (21). [0025] According to an embodi ment of the

(o0iB3 P2 Rbsc R smbﬁ%e%ﬂ%@e Reeh %ese}%hﬁlg Tpick porpporsing
rone g DEURTER RS FER AR F s Ty B spnostig o a ive
v 380 BRSPS Y NG Bt

UL e T e ——
co-o?@t%ﬁﬁ% ?)at | 3{11 g dL%%ﬁll gﬁﬂ?%omf Fofg}%ragu tdlﬂ'@ctlon f the drive shaft

0- Op g parts second.
(33)rotation chani sne (2F, 2S) nove in the radi us
direction, thereby adjusting the gaps between the

[00189- opﬁra{ kRGodialehd ofﬂ?@ pﬂegfhrft hevd Ghug S;s% d&%&é&? between the co-

separate y. As a res rust OSS 0 not occur

operdfith e @2PH METNBENditdRGok ?na@;ﬁ?er 1‘%3{1(5& tD@rthiitherh) respectively, by

the radi us direction may be “reduced
the compliance mechanism (60) for adjustment in the orthogonal direction.

[0017]  According to an embodiment. of the present invention, the moving parts (21) of
the co-operating parts of the first and second rotation mechanisms (2F, 2S8) may be
connected to a drive shaft (33) and a balance weight (75) may be provided at part of the
-drive shaft (33) located between the end plates (26) of the co-operating parts of the first

rotation mechanism (2F) and the second rotation mechanism (25) adjacent to each other.

[0018] In an embodiment of the present invention, the balance weight (75) may
eliminate imbalance caused by the rotation of the co-operating parts (21).
[0019] According to an embodiment of the present invention, the first rotation

mechanism (2F} and the second rotation



[0027] According to an enbodi nent of the present

i nvention, the balance weight (75) nay be used.

Therefore, the inbal ance caused by the rotation of the

co-operating parts (21) nay be elimnated. [0028]

Further, since the bal ance weight (75) is provided

between the first and second  rotation nmechanisns (2F,
mecbg)ls,:mt@@ HRY %ccg‘nﬁgp{ed(tg Botategyitlbe 99 mbasdisigrened from each other.

flexure. 7 [0029] According to an enbodi nent of the

present invention, the swing bushing (27) may be

ovided as_a_connegtor for connecting the piston (22) .

(0028} ¢ arp emhadiment of fag, presgnt inyentiogwidivghasee Maygogopy ol times

. ubstantjally contact. the piston (22) and the )
whilg g éﬂ(@z%l}a 53D s T i siels reloo R herelal dpighe ?1119?@10118 may
b §£§t$n (22) and the blade (23) may be prevented from
TSP ng away and seizing up at the contacting parts

ring operation., 0030 t he swi.ng bushing,(27),

10025} oReRBIE LT aphoritebst ettt ot an B ¢ 1

each other via the surfaces thereof, the contacting

parts may be sealed with reliability. Therefore, the

| eakage of the refrigerant fromthe conpression

chanber (51) and the expansion chanber (52) may

surely be prevented, thereby preventing a decrease in

conpression efficiency. [0031] Moreover, as the bl ade

(23) may be configured as an integral part of the

cylinder (21) and supported by the cylinder (21) at

both ends thereof, the blade (23) may be less likely

to receive abnormal concentrated | oad and stress

concentration may be less |likely to occur during

operation. Therefore, the sliding parts may be | ess

prone to be danaged, thereby inproving the

reliability of the mechani sm BRI EF DESCRI PTI ON OF

DRAW NGS [0032] FIG 1 is a vertical cross section of

a conpressor according to a first enbodi nent of the

present invention.
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FIG 2 is a horizontal cross section of a conpressor
mechanism FIGS. 3A to 3D are horizontal cross
sections illustrating how the conpressor nechanism

of W KSmdsk&Gnd4otafio dﬁ‘m‘é@ﬁ&ﬂlé}ﬁg 28! 9%)5 %@ng glgrrent ala?lstoH (22) may be

conpressor accor ng to a s con

cut (ﬁ'f Sx@that! Y BRInAD2) KlcGshaped, Sth@bfé@é tidﬁ ﬂiﬁg‘iﬁr&@eﬁrﬁ fﬁﬁﬁtﬂ‘lé)lﬁner wall

of a conpressor accordlng to a ment

surfAd3&o Rﬁ@éﬁt@F wall @R bOBf tHel &-}»hnﬁeﬂ éha?nb\é? ti f)%h rﬁé}%§ss through the
section of a conpr essor accord Ing to ourt

cut-SMpRAidEst theOpistoRq2RY 8RE AL swiflY BHshiap maF;J 153 p?oxh&edim the cut-off
graph illustrating torque fluctuations according t

ortdh 6 the e tts cohtact (iR PELE b et h19de I B the surfaces
P EXPLANATI ON gBREFERENCE I\ﬁI\/ERXES) [0033] 1 g%?rpressor

therdd? sGals (g (1RObIGSII SAHY 108G hadipolhte 2hd fthé Bladé @2t drdnthe piston
mechani sm 2S Second rotation mechanism 21 Cylinder

(22)2RayRhaltcaslativdswWingde 24 Quter cylinder 25 Inner

cylinder 27 Sw ng bushing
[0022] In an embodiment of the present invention, the blade (23) reciprocates through
the swing bushing (27) and the blade (23) swings together with the swing bushing (27)
relative to the piston (22). Accordingly, the cylinder (21) and the piston (22) may make

relative swings and rotations, whereby the rotation mechanisms (2F, 2S) achieve

predetermined work such as compression.

EFFECT OF THE INVENTION

[0023] Thus, according to the example embodiments, the working chambers (51, 52)
may be provided in both of the two rotation mechanisms (2F, 2S) with the end plates (26)
of the co-operating parts (21) sandwiched therebetween. Therefore, fluid pressures exerted
on the two co-operating parts (21) may cancel out each other. Further, losses of the sliding
parts caused by the rotation of the co-operating parts (21) may be reduced, thereby
improving the efficiency.

According to embodiments of the present invention, in particular, the first
rotation mechanism (2F) and the second rotation mechanism (2S) may rotate with a 90°
phase difference from each other and discharge may occur four times as the drive shaft
(33) may make a single rotation. Therefore, the torque fluctuations may be significantly
reduced.

Further, according to embodiments of the present invention, leakage from the
ends of the co-operating parts (21, 22) may surely be prevented because the axial
compliance mechanism (60) is provided. In particular, as the two rotation mechanisms (2F,

25) are



30 Motor (drive nechanism 33 Drive shaft 50 Cylinder

chanber 51 Quter conpression chanber 52 I|nner

conpressi on chanber 60 Conpliance mechanism 71 Pin 75
Bal ance wei ght 9 BEST MODE FOR CARRYI NG QUT THE

| NVENTI ON [ 0034] Hereinafter, enbodi ments of the
present invention will be descrl bed in detail wth

| prow‘iﬁde s eamplinnc aneshatismg@0) poossy sipmlified aadpbaigsenbytween the
In the present enbodi nent, the present invention is

ends0f the eaOPeatana:Eﬂﬁﬁr@bs?@a n(ay) begeducghown in FIGS. 1 to 3.
F ug SSOr %3 pro ed in a refrigerant

[0024] r c usgcordipg t‘é%ﬁ‘&b fpfmeﬂtrl’é‘fqni“ﬁ@ft&ﬁﬁn‘é Plaagi(26) of the
is confi u rfor | east cool.ing or, heati

co-0RERAHPE P 239 of e st Andjaccand r@ﬁﬁl%m@cff%%@) 2 (25) may be
exteri eat cha servi.ng sour ce-.si d

integfitet. ARErRATger %I%s i é’ﬁft% a@@i gy fom Jeaning

nech |sn1a or heat excha r

(ovegi R s PSR S th alveweth A shsro-Ai s (D)
connected in thls order to the conpressor (. A
refrigerant conpressed by the conpressor (1) rel eases

1 SR Bl i o

first al%?a‘?fogsmtga?a%lhe co raégtstg: i c?oi?&?%&g %rlga(g?f roé attﬂ% second rotation

mec 1&}1” €S aﬁ'atgan*f”ﬁérefoifg Cihh P 'ﬂ)s%eg d'osnoccogécgld a}uﬁ] the co-
ﬁ%{ I n e |o ea?ﬂ)

exchanger.
operating parts (21) may be moved separately.

[0026]  According to an embodiment of the present invention, the compliance
mechanism (60) for adjustment in the direction orthogonal to the drive shaft (33) may be
provided. Therefore, the co-operating parts (21) of the first and second rotation
mechanisms (2F, 2S) nﬁove_ in the radius direction, thereby adjusting the gaps between the
co-operating parts (21) in the radius direction separately. As a result, thrust losses do not
occur and the gaps between the co-operating parts (21) in the radius direction may be
reduced.

[0027] According to an embodiment of the present invention, the balance weight (75)
may be used. Therefore, the imbalance caused by the rotation of the co-operating parts (21)
may be eliminated.

[0028] Further, since the balance weight (75) is provided between the first and second

rotation mechanisms (2F, 2S), the drive shaft (33) may be prevented from flexure.



[0037] The conpressor (1) is a conpletely hernetic
rotary fluid machine including a conpressor nechani sm
(20) and a notor (30) contained in a casing (10).
[0038] The casing (10) includes a cylindrical barre
(11), a top end plate (12) fixed to the top end of
the barrel (11) and a bottomend plate &13) fixed to
[002%e pOEBHNE KR aBfembedimeny of dhe Pl’fif)“f lwee o tbﬁ spitgebushing (27)
(14) penetrates the top end plate ( %
maychﬁﬂt@t?fi@g a3 § COIIECLOT FTeonBECting dhe RisoRd @e%nd tlr\e hlagde I(17a3r)§lé°h that
(11) and is_co

the RE b P20 Fesw oS t%ilaﬁgﬁégr'rthe PRI o e (30) via the

anlsntand cl and a
surfyasp 3? %le)ef her Qteatlatﬂn(@ and; the ?&ﬁe Zé?)o@l(a 33% prgvented from
resso mechan éZOgl and fi ed to the barrel
wealing BWaY A senE R Bt (e 6tAANGPaYts GLHRE PPYralin. | <
connected to the rotor (32) such that the drive shaft
(33) rotates together with the rotor (32). 10 [0040]

ool AT e B g o
eac aéﬂgt?ll v%' rt?tces fﬁ‘éretoP n§0t t ?t‘ufgg% mag d elaxe w1 rehablltty

r T cat 1'on pu

el %%te%e o R o RG] SRR o
expa*ﬁg{ohogﬂ bei:I rthf %%dr}); 2y rell(y1 92 gve%%%f) l(l%gl%b% hpr%&énﬂihgga decrease in

arts € COo an sm’

punp (34) [0041] The drive shaft (33)
ComF lglggitsﬂc;kﬁceccentrlc part (35) at the upper part

| [003tlﬁ‘er efﬂf)reovgtheas Eet%%é gz:tgaﬁlgy (b%szolﬁz:gu}ﬁ & Sha art of the

di anet er e ot arts of ove

|
o A D SO
less 3l o r&@@é%ngﬁﬁal%@&ﬁé%r loﬁgccltﬂ@nétl%gé CEenirstich may be less

rotati on nechanismincluding a first rotation

likelFB6 NstohS Mukidd bpaadoR SeRMste! HealllRf: PRASOMYYSHR (RS)prone to be

he conpressor
damaged, thereby improving the reliability of the mechanism.

BRIEF DESCRIPTION OF DRAWINGS
[0032] 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 a compressor mechanism.

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

FIG. 4 is a vertical cross section of a compressor according to a second
embodiment of the present invention.

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



mechani sm (20) is provided between a top housing (16)
and a bottom housing (17) which are fixed to the
casing (10). Although the first rotation nmechani sm
(2F) and the second rotation nechanism (2S) are
configured to be inverted upside down, their
structures are the sane. Thus, for explanatlon t he
of the pregent BVERtiM®”A nechani sm (2F) is taken as an exanpl e.
[0043] The first rotation mechanism (2F)  includes a
cy IFIﬁd@FS T PIFICH £H9R GeRion A4 ALRoEIPTese g dorerdingcianfarth embodiment
an annul ar piston (22) which is contained in the
Ofﬂﬁym?%ﬁk¥w@ﬁgﬁber (50) and divides the cylinder

e 50 0 ,an outer essor chanber_ (51) and

s &%ﬁb%&rﬁ%w o C?@ﬁlpﬂ%ﬁ%ﬁoacnmm %rzeslybodTments of
h |ch di vi des each of the outer and i nner conpression
the IFSERLIVENHAY ) ang (52) into a high pressure region and

a low pressure region as shown in FIG 2. The piston
(22) in the cylinder chanmber (50) is configured such

C ] i tive to the
BRI EXRL A TORGE R ERENE E MIERE S com 11
atio de by the piston (22) and the cylinder
[Om%ig) E§ g???st enbodi nent, the cylinder (21)
%% i yl i nder chanber (50) and the piston (22)
con alne the cylinder chanber (50) serve as

congper &t the cylinder (21) is noving and
thg8 nﬂgﬁgg§ﬁédﬁﬂgnilonary 11 [0044] The cyl i nder

%nhngﬂﬁggﬁﬂgﬂfﬁehgh?ﬁyl|nder (24) and an inner

uter and inner cylinders (24) and
ar pi ece at the bottom by an
_ gbpla%g8 gggﬁhgﬂgkggﬁggncyllnder (25) is slidably
flb?ed éﬂﬂﬂgrthe eccentric part (35) of the drive
shaft (33). That is, the drive shaft (33) penetrates
thescyl ipagdss chanber (50) in the vertical direction.
[0045] The piston (22) is integrated with the top
hogsi ngHdf) . The top and bottom housings (16) and
(17) are provided with bearings (18) and (19) for
suppor t idiflertdyfindyl ve  shaft (33), respectively. Thus,
in the conpréssor (1) of the present enbodlnent t he

drpge  Inner cylinder

27 Swing bushing

30 Motor (drive mechanism)
33 Drive shaft

50 Cylinder chamber

51 Outer compression chamber
52 Inner compression chamber
60 Compliance mechanism

71 Pin

75 Balance weight



shaft (33) penetrates the cylinder chanber (50) in the
vertical direction and parts of the drive shaft
sandwi ching the eccentric part (35) in the axial
direction are supported by the casing (10) via the
bearings (18) and (19). [0046] The first rotation
nmechani sm (2F) includes a swing bushing (27) for

- BEYbMQDE kg @ABW&QQQTZZ)HE VIERETKINde (23) in a
npvabl e manner. The piston (22) is in the formof a

[0034]ng Haseinedlier, erehoditagnts of the pregen ysation THE bsi deseripesisin detail
is_configur ed to extend fromthe inner wall surface

Wlﬂ’cr@fftrﬂé’eé?l drg@ings.sur f ace of the cylinder chanber (50)

tion of the radius of the cylinder
[Oﬁ%ﬁanb TS E@;O@HWB ss through the cut-off portlon of
th i ston and fjxed to.the outer
?P ﬁ%ﬁ‘e?@s?ﬂ% affeneny é@e PRt ARG OB a%mﬂ%g & ?)cogwr?ﬁégr (1) as

shof gﬁ’éle%E"g i ‘P@%éo?%mﬁs"%?’ gty haf Eprot il ot
0031 g ?fgﬁﬁrqal‘f:%ﬁfc%?ef@fg%% RaHrarL ded ﬁF?@B’& g heating
Speélﬁ?a%é“? re b g 05, B BRRG S G PRRER, rfing as @ hea
w5 S ﬁ%&%ﬁgﬁt‘%ﬁf%%ﬁ%’%m%ﬁ S pgphanism and an
o0 5 THE bl s
ordek%]ﬁ{e Hﬁ{ne ﬁ n&% R8¢ né]{eg&d b(yzt‘ﬁg %ﬁﬁ%eggorgllj)[ léerleases heat

ar ger e diraneter grven

in ﬂfééé}ftﬁﬁ&eﬁé% %ﬁcﬂ%ﬁ érh&d é s G {Hegg@ﬁns(lgé l/alrklr_éc’?ﬂ%g iﬂ?@ e}&panded

struct ure an ou r conpr Ion cha

refri craf) I_‘E#@bl‘?)g h@ﬁ%mﬁeﬁ& el giﬁgaﬁlﬁ (étg.ﬁ"s%' glferc:fénprﬁssor (1). By

erence surface o t he pi

repegt‘rf]&gge th& IchelHiG] 80 GRisSHbhfee 19l S8R anJH? cobil 1ﬁdE{ {f&or heat

an inner conpression chamber (52) as a wor ki ng
exdﬁmgaber is formed between the inner C|rcunference
surface of the piston (22) and the outer

[OOS‘?’!)r c Uﬁﬁeeétgiri]‘}ﬁt%%sgk' gi:}?gr% ég{r?}%lﬁt% rrfyle]ri%ﬁ{ggg %‘Jl)}r Qgggldgﬁ@hme including a
comprheS$R %dcﬁgﬁls@ 20)taR@ al AGYSF (30) contained in a casing (10).

[0038] 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,

- [0039] 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).
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circunference surface of the outer cylinder (24) are
substantially in contact wwth each other at a certain
point (there is a mcron-order gap between themin a
strict sense, but refrigerant |eakage fromthe gap is
negligible) the inner circunference surface of the
i ston and. the outer circunference surface of
[Oquae i i SRaf 1) (12S)0 bimeation bth Gatadro hicedes witin th
her at a point having a phase 180 different from:t
drivgeshadt @Ipan Hbe 0 ABTcRoe Sihy ttiom i cb1)e P el G3), a
a di scharge-si de bushi ng positioned

lubrigaien  punep 1(BE) A SwpRAeEE E?la elubﬂ%mmheatm axiendso ypwagdly fepm the
b ph GUTRCB LG (e u%éﬁ%m“ﬂﬁfagaﬁ g5 in i bottom of the casing

di sc . bushj 2a) and t suc

( l%agﬁmﬂbeg(t% SlidiGe a2ty of R ambeSmeshegig GHS Beovetoe lubrication
Vi d in section and arranged such that their flat
L@%ﬁgces face each other. Space between the

o RS S B S5 A g e
The elcggn%né fﬁ%& 6%53 1'8;115}? ! eg%arH ter heh lﬁ% eé%nl'tépéa%) dri‘;l;:: Shaft above
a5 ALY, P ER5RE LA IS g B R S 9 b

(27) are substantially in contact with the
ceﬂgﬁsapigﬁgt(ﬂ) The swi ng bushing (27) is configured such

0020 TS MBS Z AR 38, 1 Dod B8 fffn o oo
rota{lgi’? 1913?1 sﬁ‘ll EF ( %ﬁéi Féércbllﬁ? rmtauBH err%%a%gsng L@gg ?’51% z(}mpressm

'S con |gure to smnng toget her Wit
SN 10, 550 A0 Py 6 Gy 300085 17 i

are AR td HR ALBEQM0) 2 tH@lﬁ?szt;rG{aﬁBia‘ﬁ?%cﬁwl ?5 (1%% ®he second

center of thé sw ng busShin

rotaﬁ&pmre&fdn%i)?%? Grd & ?hf'é‘a th Be tnli’&%rtﬁﬂ % 8c 4640, th&r tsi?@ctures are the
direction o he surface of the de (23)°. [0051] In

sam% gghlﬁga gcg‘%?lglaﬁﬁmﬁﬁ e roid?ﬁn%&ﬁﬁﬁﬁxﬁqzﬁ deakeHabLn @xample

[0043] The first rotation mechanism (2F) includes a cylinder (21) having an annular

._cylinder chamber (50), an annular piston (22) which is contained in the cylinder chamber
(50) and divides the cylinder chamber (50) into an outer compressor chamber (51) and an
inner compressor chamber (52) and a blade (23) which divides each of the outer and inner
compression chambers (51) and (52) into a high pressure region and a low pressure region
as shown in FIG. 2. The piston (22) in the cylinder chamber (50) is configured such that
eccentric rotations are made relative to the cylinder (21). Specifically, relative eccentric
rotations are made by the piston (22) and the cylinder (21). In the first embodiment, the
cylinder (21) having the cylinder chamber (50) and the piston (22) contained in the
cylinder chamber (50) serve as co-operating parts and the cylinder (21) is moving and the

piston (22) is stationary.
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suction-si de bushing (2b) are separated. However, the
bushi ngs (2a) and (2b) may be connected at any part
in one piece. [0052] In the above-described structure,
when the drive shaft (33) rotates, the blade (23)
reci procates within the blade slit (28) and t he outer
l'inder (24) and the inner cyllndert§ SW ng
[004le. cBi evlingkr (HQ inaindes SUSHEREYER) (Dmeran gt ayinder (25).
swi ng _novenent, the contact point between the piston
The opgey aa% wn@h@ylegdmr(a@r and(2P) e conngoteddnione pirse apthgdrottom by an
shown_ in FIGS. 3A to 3D At _this tipe, the outer and
end e 20y The Hees 03(12141)31' ig sligablp fitted atenad Aioercentris part (35) of

the die Fafl o5 Bl b oA S A7 SISy e U GuRdfE Shgbeso) inthe

1%123 decreases in volune 1in the order shown in FIGS.
vertigg diggeliom A 5ng 3B. The i nner conpressor chanmber (52)

1004575 ¢ Tt o (224 i gé%teg SR 8RR hosing @B Aheritg and bottom
houig(1E) fd Fih e PiaiRels %sﬂi{ﬁsi}#)?az%ﬁgﬂ@ b GeE e drve
st (3. 5@%}%&@}’% FAGE S ()57 Dot PRBGGar, te arive
s B R e e BBy lors o
o 0 S5 M, R o
casif16 vikhe BEFhe 6%) and 1) 0L nagﬁe' ece at the top

[0048Y; SRR Piofleon i Rbmni iR PDENAEY b SRHE s o) for cpnecting
the E?%t?%éPé%?gﬁvéﬁﬁﬁ%gezﬁ?ého@%%@@? ﬁfh%’?% 2§28 o fyrm ofa
ring 1aﬁg%ﬁf‘gffrioé %lsﬁgperaes‘r?gg;aa@f(ﬁﬁ c&{fﬁdr%tzgé@%%jﬁo? the inner

the end plate

walltéﬂ?faéé fosﬂle Bﬁ%e@t\dfa@lnsﬂﬁeg an klﬁan&ﬁl%ﬁér é}ﬁ%b%P@s@ N8 tRd 8fr&ction of the

of the cylinder (21) of° the second tation

radllfﬁe&fnlﬁ@ lo§Ahdet ShabQVISOP tRpas riﬂﬂoﬁ?lf? A élftlo‘ﬂ“p&ltlﬁﬁ &f (tlgé: tston (22)

Specifically, the partltlon pl a serves as

and BR&H B! tAS SuttPfd iRher BNENMS (NPQRd Q@SB) Tﬂé swig bushing (27) serves as a
connector for connecting the piston (22) and the blade (23) at the cut-off porﬁon of the
piston (22).

{0047] The inner circumference surface of the outer cylinder (24) and the outer
circumference surface of the inner cylinder (25) are surfaces of concentric cylinders,
‘respectively, and a single cylinder chamber (50) is formed between them. The outer
circumference of the piston (22) yields a smaller diameter than the diameter given by the
inner circumference of the outer cylinder (24), while the inner circumference of the piston
(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
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first rotation nechanism (2F) and the end plate (26)
of the cylinder (21) of the second rotation nechanlsm
(2S). The cylinder (21) of the first rotation
mechani sm (2F) is 14 provided at one of the sides of
the partition plate (2c), while the cylinder (21) of
the second rotation mechanism (2S) is provided at the
the omrﬁérm@p@&rgmcet ﬁ@fq@arqf theoputen aylindepdy4) podFw] inaer epmpression
cover plate IS provided on the top housing (16)
chalah%r @2 ﬁaﬁ 2 B'ﬁﬂ@@& ehambgr 4 frmad pefvecep ta ngetcianggronpesurface of
bottom housjing (17). In the casing (10), space above
the Plﬁf@n (il%)pfmé dhreputen calt%m(f@reywq syrfges w%ha ingeT gYIEGeni? S pac e
%ﬁ ace bel ow the bottom cover plate
(0048 1 B "83

S s Gl vror 2k, ie6! by e
c1rc€tﬁger§ﬁcets c&o ﬁfg?létgrl (iﬁh&tggr(e@gfgrtp éggﬁ%ﬁg Yty élqal%i%c% w1th each other
ata G TR B chd acemﬁ Gi-oxlE B PsfRisc RiIEET HHE S50t Byhrotigerant
leakgge%'I g;h%lg, eredgbtg e)b teglgl}%g'\é&g %@tg%u fﬁ%e) ?%tglg rpgslgoen (22) and
the g5 ﬁggf%%%aﬁsﬁ%ce( bR RagBR P, G0bis kg ST vl cach
oty gﬁ%ﬁﬂéﬁ%tfﬁfga%?ﬁa‘g'ﬁi%"‘é‘ ﬁ%ﬁﬂ%“.tﬁe”%%fﬁt? Bethe axal

10048) & Tbe e Bisfhe Q7 WA st 6, Duvipe 2, whieh s
pos1hgl?ek %Qsceg?:# ﬁie@;cglgix% cf?(gid%l%lg &eﬁ]ﬁ&eo@?g%%hggct glde Qushmg (2b)

TCU

Wh1(§H" i BGiHed! 46se? l‘lh et!qﬁ %Ynhﬁ A&l (s theTP%d? ct??lfl)e tTh(eA'ﬁ%%hélrge-mde

ni cates |on space rough

30 OO A B A TS0 i
i S SR 0 1 e e Sy, v
the Hﬁéﬁak idd ‘Bhﬁnﬁé@a)q{ndt A€ su@t‘i)&rf i ‘Bﬁé’Pnﬁ% E%@¥ I&rr&Se:élc)s 4 Blade slit

keep The pressufe I'n the at nosphere of
(zg)g:hanber (4c) at a |ow suction pressure.

10050] The blade (23) is inserted into the blade slit (28). The flat surfaces of the swing
bushing (27) are substantially in contact with the blade (23). The arc-shaped outer
circumference surfaces of the swing bushing (27) are substantially in contact with the
-piston (22). The swing bushing (27) is configured such that the blade (23) inserted in the
blade slit (28) reciprocates in the direction of its surface within the blade slit (28). Further,
‘the swing bushing (27) is configured to swing together with the blade (23) relative to the
piston (22). Therefore, the swing bushing (27) is configured such that the blade (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).

[0051] In the present embodiment, the discharge-side bushing (2a) and the

13



[0060] Referring to FIG 2, the vertical holes (42) of
the top housing (16) and the bottom housing (17) are
positioned at the right of the blade (23). Through the
vertical holes (42) which are opened to the outer and
i nner conpression chanbers (51) and (52), the outer
and i nner conpression chanbers (Sé% and (52)

suctintiti bushieg (elpharehwepatgtedi dlovayer (mual)mg'&[ ()mlqndmb) may be

outer cylinder (24) and the piston (22) have
Conﬂ%%tqdzaéﬁ{lﬁparﬁ&@?mﬂ@) 15 penetrating in the rad| us
tog FIG

B R S s e o
o R 0 o B R 1 e
o G Bl S ol 0k 0 v
o ST ST P R s o
R AR mez?a% LR i oo
arou‘{if'a%&?{%hé H5vd ANRGSREESS! 3 %)hn glsel(V% The

conmmuni cates w

[003‘6{132 r tslu'g?é ol (?orép%g%sglf&gan‘gb% ﬁsg%ttﬁe m?ci}le(gaéég%ea?}%r hSolume
in tlﬁzgyrraglér%ﬁl)wg % ﬁI(é% g’,)Cr gﬁ, Bérell?lg E -d1 C o{rr] c%%{g%?sof élg%g erﬁ% inside
il RO e

[OOS-ETG) T {5%5)9& BRfibs é&ﬁlim&ﬁﬁ%ﬁl% En\ye?tﬁdt 1d|30d'b%rp Qom the first

bot t om housi ng

rotajgdr;]r{:I ﬁﬁ&l%aﬂ)ﬁm gﬂg%ﬁ rih(ﬁ%lS{Olﬁ%ZE | scﬁﬂg bsbiﬂ{eg?dt% % tﬂ%ﬁot@o]n@ housing
Nt Qﬁecﬁ‘ﬁ&hgx@fh@%ﬁéﬂ)ﬁ (SBYrWe ﬁiéft }ﬁﬁl&yﬂﬁfshaél?@gﬁi S the Plston (22)

at one’end an e ot her arge por
of tHeA&donias@Bioh Hﬁ:cﬁérﬁﬁn éﬂ)ea?éh%@rtédﬁ e Rfwif.he i nner

conpressor chanb at one end. Specifically, the

[005§glsczgge?t§3ldgﬁfgg?%§gg% F}%g%cgﬁq ﬁgte/(g? ?Iﬁeé:g&ﬁsrﬁl @9¢ iAd@es an outer
cylinder (24) and an inner cylinder (25). The outer and inner cylinders (24) and (25) are
connected in one piece at the top by an end plate (26). The inner cylinder (25) is slidably
fitted around the eccentric part (35) of the drive shaft (33). |
[0056] The cylinder (21) of the first rotation mechanism (2F) and the cylinder (21) of
the second rotation mechanism (2S) are integrated. Further, the end plate (26) of the
cylinder (21) of the first rotation mechanism (2F) and the end plate (26) of the cylinder
(21) of the second. rotation mechanism (2S) provide a single partition plate (2c).
Specifically, the partition plate (2c) serves as the end plate (26) of the cylinder (21) of the
first rotation mechanism (2F) and the end plate (26) of the cylinder (21) of the second

 rotation mechanism (25). The cylinder (21) of the first rotation mechanism (2F) is
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hole (42) relative to the blade (23). The other ends

of the discharge ports (44) comunicate wth the

second chanber (4d) or the third chanber (4e). At the

out side ends of the discharge ports (44), discharge

val ves (45) are provided as reed val ves for

openlng/cI03|ng t he di scharge Eorts (44). [00631 The
@ (

provdechp etk thsesidesad thepetitionenleteiRe). whilnthercylindgr (1) of the second
conmunj cate with each_ other through a dlscharge path
rotam@ynep@rm (%) it Provids abive oﬁm@mo%&wﬁgpn( bl ()
The secqnd chanber (4d) thus communi cates w

[OO{ e de‘st@H é:p&@' Hgé@)cawowé }heggmhowl% £l 6() @ad aémttom cover
platt: %ﬁil))plg%\éow eﬁ]ebegq)\g%gc?g@; ces og]é?; %tﬁgsrqééll)d)ggaa%%gbove the
top %g{équ%é%((f@j (ﬁ%l.znpﬁ élgrﬁg? ({S%sﬂs?gg gﬁﬁgéan@?séagg bctaloaf the bottom cover
i B i 0 b o S D S
the %%cltloﬂ%%jrace( éﬁlai gng an nghqg;tp? hsé: grfggzn?\%ﬁq{lgﬁﬁs ggejnegigagcﬁe discharge

hwsting the position of the cylinder (21) in the
Spm%ghgf direction, thereby reducing the gaps that occur

o0t AR LSBT ) ey o oo
houglfgé)(l%)[ Qgigglgo?o%% %J/e?'l}émlgs p)r alfhrg))égl aapﬁ%%br@iﬂer RR%ths formed
betoiRh fhe fop Bbudily YA fouod BV BIAHAR Y 1T er . (a)

(003 Esth S8 e bbfisthe (%) aﬂ%%?& BEASA g 7). s L cal hole
(2 %ﬁ:ﬁ' ﬁéheﬁﬁﬁ:@atﬂl? Stﬁﬂﬁ(l%??sm 862133? fﬂ%'w on® fh%ﬁémé%%)i) in the axial

I n each o secon rotatio

h R t I .
oS8 LSS Bl el S

st b, O 0o 01l s o
the outer circumference surface of the outer cylinder (24). The pocket (4f) communicates
with the suction space (4a) through the vertical hole (42) of the top housing (16) to keep
. the pressure in the atmosphere of the pocket (4f) at a low suction pressure. Further, the
pocket (4f) communicates with the first chamber (4¢) through the vertical hole (42) of the
bottom cover plate (41) to keep the pressure in the atmosphere of the first chamber (4¢) at a
low suction pressure.

[0060] Referring to FIG. 2, the vertical holes (42) of the top housing (16) and the
" bottom housing (17) are positioned at the right of the blade (23). Through the vertical holes
(42) which are 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).

[0061]  The outer cylinder (24) and the piston (22} have horizontal holes (43)
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cylinders (24) and (25) swing and rotate relative to
the piston (22). The first and second rotation
nmechani sms (2F) and (2S) thus perform conpression as
required. [0067] Specifically, in the first rotation
mechani sm (2F), when the drive shaft (33) rotates to
the right while the piston (22) is at the top dead
peneteatingrin dke wdBrdireation, aespectively Refrwingste dils 2j thethpsizontal holes
out er conpression chanber (51 As the state of the
(43)3re positipnes gt dhe right of étrﬁ f( (22|3§ ng@rscwnpr@swn@m@ber (51) and
shown in FIGS. K 3D, 3A the quter_ co
the p (éﬁﬂ %‘H&‘P“P‘ﬁ%tﬁ ithoach r?thﬁ‘élﬂﬁrﬁﬁglhﬁ@ hasizonig n?hq»l@ & the outer

% g erein through the vertical hole (42), and

cyhle%'é Ajﬁ R &Fher%ﬂffé@m%ssww @Bﬂ)er &qurﬁ%%wﬂbmsuctwn
@5 %he to dead center as sho FI G

spacg SHICE [ERREFSSIOB 1 ShaefeRs>2) @ g'f\e kG pRmpression

charfhr gf%‘%%% 57 0t Zﬂeﬁéﬁ%f‘ér&%ﬁsf? ShSinmerohol e(ﬂﬁx/oﬁq%g piston
2 WY e iy e plsoms hangfer (3D farb iy, Pt Suctth space
(a)3gh0; éécmﬁ? (el ”ﬁ%%ﬁ%@f}@ Rl (4 cast e € hett, v for a
AR BRIl

rm ned value and the differentia
‘aSﬂk% l@%&@@éﬁthe out er conpressor chanber (51) and

o SRR A RIS ) A (7
e PO e 95 S O 00630 T o
bottdth %Eng gﬁ?g Sk ﬁﬁragnﬁal %H@&ﬁ)n( fPdachYrPnd ﬁg aﬁﬂ%ﬁﬂ@l?g]%lﬂhgse(l 6) and

(15) e |nner conpressor ha
17 suﬁélomhétt%tﬁ AV h et S’i»,-tgﬁh Pin
¢ )i he ri ght fronf he s ate ggg%t In ﬁ%ﬁw?gb §f the outer

compRBsR UHafFeAe90 £HeCend@Snd %ﬁko%ef ﬂlsﬁh%F%ﬁ g@%tfg&s the high

state of the first rotation mechani sm

presiédgﬁp I?Eiggg(r)f gl%g‘#{ohg ekl IS(r)]rg’ r%légg%s,ralt‘%)\e;% (&1?#; @nd."Bf&cifically, the
discharge ports (44) are formed near the blade (23) and positioned opposite to the vertical
hole (42) relative to the blade (23). The other ends of the discharge ports (44) communicate
with the second chamber (4d) or the third chamber (4€). At the outside ends of the
_- discharge ports (44), discharge valves (45) are provided as reed valves for opening/closing
the discharge ports (44).

- [0063] The second chamber (4d) and the third chamber (4¢) communicate with each
other through a discharge path (4g) formed in the top and bottom housings (16) and (17).
The second chamber (4d) thus communicates with the discharge space (4b).

[0064] Seal rings (6a, 6b) are provided at the end faces of the outer cylinder (24) and
the piston (22). The seal rings (6a) at the outer cylinder (24) are pressed toward the top

housing (16) and the bottom housing (17), respectively, and the seal rings (6b) at
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and the refrigerant is sucked therein through the
vertical hole (42) and the horizontal holes (43).
[ 0070] When the piston (22) is at the bottom dead
center as shown in FIG 3A, the inner conpressor
chanber (51) forns a single chanber inside the piston

the &%S%I» é@o%rg %5{3%—%@&3‘?%5; {ﬂ%sé/r%ggfeaﬁ{q) ;qr}fgnie[’{‘ygﬁaﬁgx pﬁﬁmwuh this
sd ISl HOE R 5 R s b2 hlP® Berelinmhol i teinefing he

- ' B, 3C and 3D, ' .

positn oA ICETrR @I 8 il HuerBu B otiing. O Bt flat occur in
rpr r (5 _ !

the B[ PSR bOWBATINR ook AL T3R8 A1 Tal BEWBAETRSY dod bottom

sor
houslh ermned value and the differential pressure
ou%eggggn the i nner conpressor chanber (52) and the

ooddischanggasnace (4b) reaches a specified value, the
[ dgschargganfves (45) are opened by the high pressure

r efnid hati ' ide@2) -
S MG BTN LAE?)

[006(612) | Whes R 810 RI®Ss GéRhted MR bhiBoA b ARALER (@:Q)ﬁrpsttﬁaélsferred to

[0071] The same conpression occurs also
the 6@EPBEH it mmefﬁe@hg Bhé @fm gﬁsﬁrbtﬂrotattﬁﬁ thédhdhism (2F) and the

rotati on nechani sm (2F) an hi gh pressure

tef @hd irheF enindes (20| Bagesh SMREBADRA réthiRENAEARNRRACS) (ibhe dri
o into the@%fgchérg% pﬁ&? (15). [0052] The hi gh pre%suree e

shaft €¥3)] TRémnh c6CBf @8SRe: hdtl §di8n@wbtafio HIBBRASFhODF) and ()23), the
chanbers (51) and the inner conpression chanbers (52

bladef{(23)recipidcates erolghetio BeHidgihdhing2 18 wiee Mlﬁd@%&? Bd the swing
and (2S) is condensed in the exterior heat exchanger.

bushifie (ZYreang espethice fréla@es antheeHPRAAI2RAY heeRPARS6@Br and inner
val ve and evaporates in the interior heat exchanger.

cylindeen(24) had [(25y ywirs aid eotaef fclagiet anthe piklehN(22). Thichfrst and second
out er conpression chanbers (51) and the inner
rotati@mnpeesnisors (2RpanddRS) tho perfdirecanpressi@t dsaquieiur s in
this manner. [0073] During the conpression in the
[006f7] r st SmeedicaBy,cindthe diratt Fabatiore olealninis® (2R )windhe drive shaft (33)
rotates to the right while the piston (22) is at the top dead center as shown in FIG. 3C,
suction starts in the oufer compression chamber (51). As the state of the first rotation
mechanism (2F) changes in the order shown in FIGS. 3D, 3A and 3B, the outer compressor
chamber (51) increases in volume and the refrigerant is sucked therein through the vertical
hole (42) and the horizontal holes (43). |

[0068] When the piston (22) is at the top dead center as shown in FIG. 3C, the outer

compressor chamber (51) forms a single chamber outside the piston (22). In this state, the
-~ volume of the outer compressor chamber (51) is substantially the maximum. Then, as the

- drive shaft (33) rotates to the right to change the state of the first rotation mechanism (2F)

in the order shown in FIGS. 3D, 3A and 3B, the outer compressor chamber (51) decreases

in volume and the refrigerant therein is compressed. When the
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(2S), refrigerant pressure in the axial direction is
exerted. However, the refrigerant pressure exerted in
the axial direction in the first rotati on mechani sm
(2F) and the refrigerant pressure exerted in the
axial direction in the second rotation nechani sm (2S)
cancel ,out . each other, Specifically, the refrigerant

PfeSﬁP@s@uﬂls WYt ‘foé’&PfF??of ﬁéara a5 Y Fpashbs 6rPrF‘i‘Ft?fﬁBn?q value and the
SRl u”%ﬁae?‘vgéeﬁ’lh e Rgepieieor chewdl, ) Sre St%f‘eéiSFI}?rge space

t he ,axi aI e second rotation

(o) B pe b Kt %05?@62/ AR (8 S Rl Y B iR pressure
refrigdiant 5l A borbhESbY (5 smpe sy SpRe oﬁhﬁew&ﬂ%r?%'t&e”% Gerant is
relef i B S R R i B PRl S P abr

(00462 i e ek oBEprRN G criR e {52 *huiSh SR Hneh o e shatt (33)
rota@g % Ghotign 1l (g@f&atg SHRRL (R SSBH((5%) RXS ftflg%oagmt §& center as

two cy are e osses O

shov%h 'ng NG, R@ré§ Au8a t%%f:tﬂ% ﬁfs@trgt‘ilh@rpnﬁﬁl%%n% {%})thgﬁgers in the order

are re uce t hereby 1 nprovi ng

shO\[vﬁ) (i)rYﬂGé\Sﬂfi g %H&l 3P, Et’ﬁeeﬁm‘:@@amﬁfessto g%&él%ﬂ?g*’:@cge%%gs B volume

first and second rotation
o B3epid 64 e o MBSO KB i
@3)overment of the cylinders (21). [0076] Further,
| eakage fromthe ends of the cylinder (21) and the
[oowds Wheh e Bistdn0?2) i d2hel KotoH 8L wn%‘éfedgts%gwﬁeiﬁff:{@ 3A, the

e axi al conpliance mechanism (60) is provided

innep @binpfesdor chardberi(B E) fof@s b@ild SHAnMRE RRteAS st%% (22P)In this state,
are provided, the conpliance mechanism (6

the ﬁ(blﬁi}ﬁleIo"f'tl@m@&%dﬂﬂﬁeﬂs@@&hﬁﬁéﬁ@ﬂ ffs@ﬁbﬁil‘ﬂﬁ\ll?fthé BRximum. Then, as
cylinders (21) and the ends of the pistons (22) are

the dréetughadt. (33Proid16s7{0] thE ighs W BghnBe St figte (0F e fisst PEtANOHBRchanism
as a connector for connecting the piston

(2F) in the order shown in FIGS. 3B, 3C and 3D, the inner compressor chamber (52)

decreases in volume and the refrigerant therein is compressed. When the pressure in the
inner compressor chamber (52) reaches a predetermined value and the differential pressure
‘Between the inner compressor chamber (52) and the discharge space (4b) reaches a
specified value, the discharge valves (45) are opened by the high pressure refrigerant in the
inner compressor chamber (52). Thus, the high pressure refrigerant is released from the
discharge space (4b) into the discharge pipe (15).

[0071] The same compression occurs also in the second rotation mechanism (28) as in
the first rotation mechanism (2F) and the high pressure refrigerant is released from the
discharge space (4b) into the discharge pipe (15).

- [0072] The high pressure refrigerant compressed in the outer compression chambers

(51) and the inner compression chambers (52) of the first and second rotation
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(22) and the blade (23) such that the sw ng bushing
(27) substantially contacts the piston (22) and the
bl ade (23) via the surfaces thereof. Therefore, the
piston (22) and the blade (23) are prevented from
wearing away and seizing up at the contacting parts

t As the swi ng bushi ng
medlabisiy (RBDFHE ki nadermy Th e Priomen et g Al condensed
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housi ng (16) of t res IS con
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I
roSpEch o, SO0 a5kt £, b0 PSR s o
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(21)ped élphmapdof the bottom housing (17) so that it noves
in the axial direction along the pins (70). [0082]

[007ANe t-iffeoyetheFigt Embd@ineatt ached to the top housing
(16) has a cylindrical part (71) at the center

t hesedéscribéte abyvd, Nsbicbridhg R the () elfbodBNER] Yhd RSRELHM inner
coml)rr:egs?m? clci:nrr]ﬂt)eig (51) and (52) are provided at both sides of the end plate (26)
located between the two cylinders (21). Therefore, the refrigerant pressures exerted on the
two cylinders (21) are eliminated. Thus, losses of the sliding parts due to the rotation of the
cylinders (21) are reduced, thereby improving the efficiency.

[0075] As the end plates (26) of the cylinders (21) of the first and second rotation
mechanisms (2F) and (25) are integrated, the cylinder (21) is prevented from leaning
(overturning). This allows smooth movement of the cylinders (21).

[0076]  Further, leakage from the ends of the cylinder (21) and the ends of the pistons
(22) is surely prevented because the axial compliance mechanism (60) is provided. In
particular, as the two rofation mechanisms (2F, 2S) are provided, the compliance

mechanism (60) is simplified and the gaps between the ends of the cylinders (21) and the

ends of the pistons (22) are reduced.
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opening in a support plate (72). The support plate
(72) is disc-shaped and 20 attached to the casing (10)
at the periphery thereof. Wth this structure, a
conpl i ance nechanism (60) for the axial direction is
provi ded. A seal ring (73) is fitted around t he
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othel 4#)tht r&-r:olf' et b %‘f‘tgﬁlﬁ%}% Qfel @etaﬁatd&gﬁz rehzlg}ﬁ{y L[‘Bgrefore the

openi ng e VEer IC&

leakQ @&ﬁh& %B%ér%nﬁr&ﬁ% ox[tPlo%%] in%%oa aés Iﬁ)glh)?op ﬁrg &é‘lﬁ)naéld (52) are

tween thé top cover pla

S“”?ﬁ‘?%ﬂ%‘ﬁ%@@‘ﬁ‘é% B p R O RSPRRRARY o
[007® ambRlordateh, ab BleWisde (t%g’ﬁs QQ%%%%}E& QY &l m%@ﬂ% & )ﬂh@ﬂgmder 21

t he bottom housi ng cates w

t
s o S el e A oy e s

receR@GBHEN dofcdi@tcki 168d afTRALE WBMentritiGMst 1%%%1@:55‘3 td Q&ur during
bottom end of the drive shaft (33) is supporte

oper@fiéi. "lglefel‘&k e & lidinl %ﬁﬂﬁh B 16s5%rone PPRCAdhApRH ] t}ierei)f] ﬁnprowng the
beari ng (18 for the top housing (16) used in

reliability bf ewhesthamieh. is onmitted. [0087] Thus, also |n the
present enbodinent, a refrigerant is conpressed in the
[0080Ut er(Second Embodiment)
Unlike the top housing (16} of the first embodiment fixed to the casing (10), the top

- housing (16) of the present embodiment is configured to be movable in the axial direction
and space below the bottom cover plate (41) is used as the suction space (4a) as shown in
FIG. 4.

[0081] Specifically, the top housing (16) is provided in the casing (10) to be movable
in the axial (vertical) direction. The top housing (16) is fitted with pins (70) provided at the
periphery of the bottom housing (17) so that it moves in the axial direction along the pins
(70).

[0082] The top cover plate (40) attached to the top housing (16) has a cylindrical part

(71) at the center thereof. The cylindrical part (71) is movably inserted into a center

- opening in a support plate (72). The support plate (72) is disc-shaped and
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conpression chanbers (51) and the inner conpression
chanbers (52) of the first and second rotation
mechani sms (2F) and (2S) on the rotation of the drive
shaft (33). At this tine, the gaps that occur in the
axial direction between the piston (22), cylinder
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disch jyo the sanme manner as the first rotation
lscrrégg%g%%gml?ZF), an outer cylinder (24) and an inner
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pocke? af) BEtwia thd tog:ahcoil[b‘a%tﬁfg' égﬁg}ﬁ{aé?gh@g&&(ﬁgi) & rx}fgﬂﬁﬁké(tes with the

contacts one si

| suctf[aglds'gge]éq?%)é t%iéar?gﬂfthé Petise ﬁ@l%ctz;?j){o%?lc:? th ﬁ&%%'aﬁgrh%é te (41). The

plates (26) o I rst and seco

top épthite STMhdR&HaN ih%lzéi()4ﬁ)2iﬁ)th@ &%@plat%%i)imﬁs BRsdl.

partition plate ( A seal ring (6c) ‘i s provided
[0083%t WeElke @ eHachbiel f1e§ belwdlh-thd M c§@e"i‘|pf1£té TQ))(aﬁﬂ)t_hg Itop housing

serves as a conpliance nechanism (60) for 'the axi
(16)Hohiirti@ilest ih the dis i gtS spade (£t thiShghlthd eARIIRcall Sart [A), while

axi al direction.

the second chamber (4d) between the bottom cover plate (41) and the bottom housing (17)
communicates with the third chamber (4e) through the discharge path (4g) formed in the
“drive shaft (33).

{0086] The discharge path (4g) according to the first embodiment is omitted and the
bottom end of the drive shaft (33) is supported by the casing (10) via a bearing (74).
Specifically, the bearing (18) for the top housing (16) used in the first embodiment is
omitted.

[0087] Thus, also in the present embodiment, a refrigerant is compressed in the outer
compression chambers (51) and the inner compression chambers (52) of the first and
second rotation mechanisms (2F) and (2S) on the rotation of the drive shaft (33). At this
time, the gaps that occur in the axial direction between the piston (22), cylinder (21), top

housing (16) and bottom housing (17) are adjusted to a minimum by the compliance

mechanism (60). Other structural features and effects are the same as those of the first
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[0091] Specifically, as the cylinders (21) of the
first and second rotation nechanisnms' (2F) and (2S)
nove in the radius direction, respectively, the gaps
between the cylinders (21) in the radius direction
are individually adjusted to a mnimum As a result,
rust | osses do not occur, thereby reducing the gaps
enﬁﬁ@' BN the cylinders (21) in the radius direction.
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cylifiRe 1o SiPad Znkr @?ﬁjré of ?5 avrvﬁ‘lcﬁeatre %Qn&crédg{} %{ %ﬁ@?Laqg (26). The

pressure, the ref t" pressures exe

cylitdér (DS Sthé %é()ong(i‘oﬁHBn @rllsxﬁ l&SFﬂl%ﬁ.léi% NElthe %agxgegﬁl'la%mer as the

(Fourt’h Enbodi nment) |t|on to separation

ﬁrstt(rbﬁtlﬁfi ImRARiSn (Z) aﬁ’Bu{ep Ryfindes '(Zﬂ%ﬁtahqgl} ﬂ&'ér ) whlch are

and the second rotation necnhani sm acco

conrteRted & Ilﬁﬂlglam& WSld@opﬁfe%ﬁﬁeplatWQ%er thd é}hﬂ% (961) of the

pr ovi he priesent enbodi nent as 's

first[0@8h Bp&Rhisht @H)YslidebR Baltans %nwlaéﬂbf (tﬂélena Slate (26) of the
attached to the eccentric part (35) of the drive

cylisstea{21) 03B seddif! roalian eRch@iighi(2€)/5) protrudes in the
di rection opposite to the protru5|on of the eccentric

[0090@r t T(i&5¢ndapldtel (RB)FdhO EHNREA sbiMdabmhtiBh #@hkRbhs PIF) and (25)

the cylinder (21) of the first rotati on nechani sm

serv 243 pautition pbate (). pA 8dab ring §5c)ab pidvaiedWetvistarthd &dd plefes (26). The
the second rotation nmechanism (2S). Between the en

seal phgt(€s seB6} aoh complidrice ShechnsisBa60fbr the axial direction and the radius
direction orthogonal to the axial direction.

[0091] Specifically, as the cylinders (21) of the first and second rotation mechanisms '’
(2F) and (25) move in the radius direction, respectively, the gaps between the cylinders
(21) in the radius direction are individually adjusted to a minimum. As a result, thrust
losses do not occur, thereby reducing the gaps between the cylinders (21) in the radius
direction. At this time, space between the end plates (26) of the first and second rotation
mechanisms (2F) and (2S) are set to a low suction pressure or an intermediate pressure
between the low suction pressure and the high discharge pressure. |

[0092] Since the cylinder (21) of the first rotation mechanism (2F) and the cylinder

(21) of the second rotation mechanism (2S) are separated, the thrust losses do not occur

and the cylinders move separately. Other structural features and effects are the
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rotation nechanisms (2F) and (2S), space is provided

at the end of the balance weight (75) opposite to the

direction of protrusion of the bal ance weight (75).

[0096] As the bal ance weight (75) is thus provided,

i mbal ance due to the eccentric rotation of the
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case, the piston (22) of ‘the first rotation C

second FbtaABH h&aRistl 05)( Belwsh hBriemard JQ@} %%‘ it{?ﬂ éirst and second

mechani sm (2S) are provided at the sides o

rotaf@f fnkethaaRnf! (@Fﬁar(&@s?,_ SpREPR PrdNaddat thOIRPIT thE BAHENFeight (75)
to the present invention, the piston (22) and the

oppéte it dRrdire@don S prbftsion of the balance weight (75).

- [0096] As the balance weight (75) is thus provided, imbalance due to the eccentric

rotation of the cylinders (21) is eliminated.

[0097] Since the balance weight (75) is provided between the first and second rotation

mechanisms (2F) and (28), the drive shaft (33) is prevented from flexure. |

[0098] Further, a seal ring (6b) serving as a compliance mechanism {60) is provided at

the end of the piston (22). Other structural features and effects are the same as those of the

third embodiment. The pressure between the end plates (26) of the first and second rotation

mechanisms (2F) and (28) are set to a low suction pressure or an intermediate pressure

between the low pressure and a high discharge pressure. As a result, the refrigerant

pressures exerted on the two cylinders (21) cancel out each other.

[0099] If the pressure between the end plates (26) of the first and second rotation -

mechanisms (2F) and (28) is set to a high discharge pressure, the refrigerant
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first rotation nechanism (2F) nay be a stationary part
and a noving part, respectively, and the cylinder
(21) and the piston (22) of the second rotation
mechani sm (2S) may be a stationary part and a noving
part, respectively. [0103] According to the present

i nventi on, [ parts. of the first and second

pre$W%rF¥%T?gr?§tctH§Wn§¥B|§ﬂ%2ﬁ)(zh}ﬂP pod spngehgutisackebent ric in

rection to each other. Specifically,
Uﬂéf 8&@"&%P%lﬂﬁﬂs chanisnr(ZF) and the second

i 17t BlloBe S EER TobnbF St e Hiticamoasbigel of the present

. fl.uctuations due to volunetric difference between the
VEUPRr and i nner conpressi on chanmbers (51) and (52)
Altern arts

o1¢e {RPEFEE o ALt R Toh Rt € @D pas g iichary par
f

Rl 544370 8

mecﬂﬁﬁg}ﬂg%@{%ﬁztﬁ% R%ﬂ)ql @gf ffe %ec ' 21 ghan Ié%#? a(re p1)0v1ded at

gl
ase fer ence e

theé(lq ‘%‘thhel @tet@?@?&ﬁé&?ﬁ rts of the conpressor

are ctuations occur as shown

[01df2p‘ ! Fl ﬁ'ccozdln '?o 't:l{e%regent %@gﬁmﬁ th@ﬂfs&)? y@?%&-ﬁi; i %‘_ylmder (21) of the

ctuationg t hat occurre
ﬁrstgg‘fﬁggrn‘é g@,"ﬁﬁmﬂz §t§t1 agy PQ‘? %ndr"g %g\fﬁlﬁeﬁﬂ %spfsctlvely, and

o i et o gk S
statiBadr phik Ghd Znﬁdﬁ%ﬁr@%sﬁa@&%ﬁr fluctuations that

occurred when the fir and ® second rotation

[010%¢C hanbs@ing 35)th@ nggeséx%%vé}{tﬁmp HRVIAeHe PsYofl (A8 MW &1d second

conpressi on chanbers are forned thereln,

rotafi@bReHanisglsy2F (tZB?n‘f ;r%%tec@éih%@ﬁQHE‘ gpﬁd%it@ﬁir@&mn to each other.
mechani sns (2 and (2S) rotate with a 180 phase

e v roussgaiseh e G 418 wetpd s Dt 29
mayitotadd with.a THEpdhay EffeidiBe from each other. In this case, torque fluctuations
due to volumetric difference between the outer and inner compression chambers (51) and
(52) are reduced.

[0104] Alternatively, the moving parts of the first and second rotation mechanisms
(2F) and (2S) may be eccentric in different directions with an angle of 90°, Specifically, the
first rotation mechanism (2F) and the second rotation mechanism (2S) may rotate with a
90° phase difference from each other.

[0105]  As the moving parts of the compressor (1) are eccentric, torque fluctuations
occur as shown in FIG. 7. In FIG. 7, graph A indicates torque fluctuations that occurred
when only the first rotation mechanism (2F) is provided and the outer compression

chamber (51) only is formed therein. In this case, the torque varies significantly while the

suction and discharge are carried out.
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torque fluctuations are reduced as conpared with the
case of graph A [0107] Graph Cin FIG 7 indicates
torque fluctuations that occurred when only the first
rotati on nechanism (2F) is provided and the outer and
i nner conpression chanbers (51) and (52) are forned

o1dle’ ¢ e Bat Bl TR Terive @%@%?@t%ﬁ?@%ﬁg'ﬁﬁhe first and
| T
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torq(lg ﬁ)dct{lgtﬁ it t%ﬁé’\feﬁﬁce% a2 %0{?1%31%8 grﬁ%réco each

&0t 'npr essi on
o 3, ol i o LBy e
i BT 0y ATy BIRESAdg cr

(51)%\& 52) &&Ofo%@é?h dhf [ PHENESel 1M C RIS e oPdm to the first
i ¥ i ling fo

ion, as the first and secon I 'on nmec

emb()&'ﬁient aﬂ'ﬂcﬂa?@ obQlr8tRidM s i ﬁ{gvg @ﬁ&f’? (g'.’af gﬁkt%ﬂ gae g&l&@g}otanon.

each other, discharge occurs ur ti

Thefefatbl thé ﬁﬁﬁu%atﬁ)ﬁ hROk&udehe blﬁ are Ob&Ke of ph A.
e d°a

torque fluctuations are signi uce

[0108?"‘[33@&%\@ ihriche lﬁaﬁaes)for@ﬁeam%t&auow i}%%cﬁ[ﬁehav Henithe first and

G 7 indicates torque fluctuations that occurre

secont) @btatibe nidch&fisad (X F) 08 qPS) 485R6ViRE, TRE BaRkt 8A%® idnéF tompression
and (2S) are provided, the outer and inner conpression

charibeasipe))sa b i32) ase @23 B Both 6Me, BnBahs M Maegecaﬁw rotation

the first and second rotation mnechanisns (2F) and

mech@BHmy @FIbRd @S)rortdRith Aame pHiseidffaReae: fr6@Matia6ther. In this case,
other. In addition, the positions of the vertical

the makreand( #3}r Sﬁﬁp‘ﬂeﬁﬂomshetnﬁt%ﬁ Ul 488 (92) bS R Rrsfithtidrehechanism
25 In this case, the torque fluctuations are further

(2F)hesle e d@0aphase dpfieretevidrh ehdleotbas evife tHe afifer and inner compression
chambers (51) and (52) of the second rotation mechanism (2S) also have a 180° phase
difference from each other. In addition, as the first and second rotation mechanisms (2F)
and (2S) rotate with a 90° phase difference from each other, discharge occurs four times as
the drive shaft (33) makes a single rotation. Therefore, the torque fluctuations are
significantly reduced as compared with the case of graph A.

- [0109] Graph E in FIG. 7 indicates torque fluctuations that occurred when the first and
second rotation mechanisms (2F) and (2S) are provided, the outer and inner compression
chambers (51) and (52) are formed in both of them and the first and second rotation

- mechanisms (2F) and (28) rotate with a 90° phase difference from each other. In addition,

the positions of the vertical holes (43) serving as the suction ports are adjusted.
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D. [0110] In the present invention, the refrigerant
may be conpressed in two stages. Specifically, the
refrigerant is first guided into the inner conpression
chanbers (52) of the first and second rotation
mechani snms (2F) and (2S) for the first conpression. At

his. ti i nNper. co essi pn chanbers (5 serve
In chidlefve, {¥orau MichBSH: 0 RRERT BiiRal MOCGhied Wit iGatE of graph

p. conpressed refrigerant is guided to the outer
conpression chanbers (51) of the first and second

T W E e N ——
SpeCifidRlE IRd %g&gﬁgﬁggﬁs& %éllh)re]d tﬁ'&? thd Gl &ﬂmﬁ%sgg}% \A%lgg%bglés {52) of the

conpr ess! on _ S nanner,
firstCRIREESRRT PR tIR ¥nd2Barfahs pfxij aﬂag%si 1 h@%@gg

according to the present i'nvention,

the {FRY¥r 8SnSeiQrERchdeR (58PHRIE §§f&nﬂ§f§ga§éo?ﬁﬁésgﬁaﬁ gc'l_ihﬁlﬁérs Then,

the refrigerant is guided into t

the 661%?@@5[6& r@fh%efb@lt fid Eﬁﬁe@mﬂﬁe&%ﬁ%&%ﬂsﬁﬁpcﬂgﬁﬁﬁtﬁﬁeﬁ%f the first

(2 and (2 for conpression. his tine,

and Qbed YRt theehaidey B2ISeie(y foh&hé ABRINASS] i d th
chanbers. Then, the _ggﬁpresge_ refrigeréht Pgﬁg%%?gém' e
dischdiiged) UTthe gk, ithé Sutbh Cormpreion\SHidpitigs PNFIERENS }ﬁgh-ﬁﬂage compression
first and second rotation nmechanisms (2F) and (29
charhiodrs. X pheis faBAer, e tbistageicEBprdshidn midye caWddkduRd
chanbers serve as the expansion chanbers. Thereafter

[011tlhe eRydrtdemtcomding @ahaptest® in@HBPAS Bk Qéﬁ%@ﬁn{ BaP be subjected to
gui ded into the outer working chanmbers of the first

comaressior caord expanisdhi @irstretloarifgp@ant?y) galidd (2% -thd Tiser working
these steps are repeated. | NDUSTRI AL APPLI CABI LI TY

charfiixdd 2T thesticeand sdredd aftaten niebkanises @R) and\(2S) fod Roinpression. At
useful as a rotary fluid machine including two

this wond i thg astaniverking chanleys isader asc tirnbw@npredsiorp alidrhdd. aThen, the
the present invention is suitable for a rotary fluid

comprgssedrrefrigecdnids pepledvand goided ano niee el sioBking Gh&hWdrdBf the first

er., . . .
:;Iuabesgoglh tAt this time,

and second rotation mechanisms (2F) and (2S) for expansion. At this time, the inner
working chambers serve as the expansion chambers. Thereafter, the expanded refrigerant is
evaporated and then guided into the outer working chambers of the first and second

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

INDUSTRIAL APPLICABILITY
[0112] As described above, the present invention is useful as a rotary fluid machine
including two working chambers in a cylinder chamber. In particular, the present invention

is suitable for a rotary fluid machine including two rotation mechanisms.
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1. Arotary fluid machine conprising a first rotation
mechani sm and a second rotation nechanism each of
whi ch i ncluding: a cylinder having an annul ar cyli nder
chanber; an annul ar piston which is contained in the
cylinder chanber to be eccentric to the cylinder and
di vides the cylinder chanmber .into an outer working
chanber and an i nner moﬂgpﬁéwghanber; and a bl ade
which is arranged in the cylinder chanber to divide
each of the working chanbers into a high pressure
reqion t he piston_.and the

d.al gj on,

eyt nder T Y TREEid oapnpli i fHey gyt second
the pi;st the .cylinder bei tati d the.
rors PRy Hheh G B e e "ravi ng co Oper i ng

t. I ._about t.h t.at | - ti t,
et R HEPE S hn e Bl BB m and the secone
cachebRNar PR AT SrPhAar s bl Fnaes be Soontic o e
. 3 : ' - N t ,

e REEESRE NG BTN 80P S SRS e
Woﬂﬁggeﬁ&g&ﬂ’ hani sm and the second rotation mechani sm
ar

arranged such that one of the co-operating parts
S | I fods e4; :
SRR 03 SRR 00 bR SRR Sy U o P orin
. I -
ark it i L1 DR RS BRI LR oy

servidle| ds€lolleRatins YRR 30H AV Rk of%he ﬁis‘fdﬁt Aldy thgI cglhﬂdé'f%‘eg{gn ftationary

conprising a first rotation nechani sm an secon

and HIR BtHeP heMBRCRRAMnEMucBa®it e Wk E&Sh&gﬂiﬁgg paf rotates about the

cyl i nder having an annul ar cylinder chanber; an
stati@iﬂﬂﬁh@bp&iaﬁﬁgﬁargm%ihs contained in the cylinder
7

chanber to be
the first rotation mechanism and the second rotation mechanism are arranged to be
adjacent to each other with a partition plate sandwiched therebetween and
the two moving co-operating parts or the two stationary co-operating parts of the
first rotation mechanism and the second rotation mechanism are arranged such that one of
. the co-operating parts is provided at one side of the end plate and the other is provided at
Vthe other side of the end plate and |

the first rotation mechanism and the second rotation mechanism are configured to

rotate with a 90° phase difference from each other.

2. A rotary fluid machine comprising a first rotation mechanism and a second
rotation mechanism, each of which including:
~a cylinder having an annular cylinder chamber;

an annular piston which is contained in the cylinder chamber to be
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eccentric to the cylinder and divides the cylinder
chanber into an outer working chanber and an inner
wor ki ng chanber; and a bl ade which is arranged in the
cylinder chanmber to divide each of the working
chanbers into a high pressure region and a | ow
e e re he to d the cylinder serving
eccepfric ta% G MR g A st i b borgher v 39 e veine chamber
he Cy | i nder be%p stationary and the other being
g{lfg}g thagtbe ?he novi ng co-operating part rotates

f rsfi P%?sﬁ‘%tlhéﬁrﬁgéﬁd§ﬁnﬂ§¥§5ﬁér”c§@%§ﬁrdfo g Pagh of the woring
chaﬁ@e?%ﬁlgé % glr@ q‘es%ﬁltezrln %g atgg ﬁng é)ﬁ%%gr%%gég%gpégéﬂ: oz{nﬂgﬁe cylinder
IR 8 o By AR
and @lﬂi‘d of 3P b% an%t ﬁfchotﬂapﬁ{: hl%rg)lwsngt %)r 8% artE@ %@fg d’o €s C)?]beout the

one o he“co-operating pa

stat,@ﬁagfc@g%grggngggg%%% &pand the other is provided at

he” ot her si e end plate, the first and second

{
R i b L

 adjaddntdf dab® bthéf‘@mﬁ rﬁﬁl?tfe sAHVRERANE RO WAL
ive s a

connected to a d corrp I'ance mechani sm f or

aditéstvondotiRg cBQﬁithiﬂQ?paﬁ of e &8 ﬁ&ﬁz{rn% RE-dp ttﬁgjfartﬁ of the

the first and sécond rotation nechani s

first edtat@si inechadfsnt ﬂ'l%'s\é,@mﬁ%fattlph Indd %klﬁ%ije aﬁﬁ% E@ﬁch that one of

conpl i ance nmechanismis confi gure to fiIx ousi ng

the coQ@pelifing aitd & fadidal 120¥hd Bile 0P iREMINAMSI AE tﬁ@o@ﬁr is pt Oﬁided at

novabl e in the axial direction of the drive shaft

the oteakidgapehetptiie, the co-operating parts in the axial
direction are adjusted by the action of a high
pr e Sltsteandfdeviriil RatioRenEdekismirt aB8nRld BddtRedPMAPhSusings in the
housing. 3. The rotary fluid machine according to

casingl didrthd nitving, coAbgdr&linly pai IR FirdhQhll sBehneNBERIBh n&hanisms are
the cylinder chanbers of the first rotation

connected to a drive shaft,

and

a compliance mechanism for adjusting the positions of the co-operating parts of the

first and second rotation mechanisms in the axial direction of the drive shaft is provided
and the compliance mechanism is configured to fix one housing to the casing and allow the

‘other housing to be movable in the axial direction of the drive shaft such that gaps between
-the co-operating parts in the axial direction are adjusted by the action of a high pressure

{luid on the back surface of the movable housing.
3. The rotary fluid machine according to claim 1 or 2, wherein

the inner working chambers of the cylinder chambers of the first rotation

mechanism and the second rotation mechanism serve as low-stage compression
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mechani sm and the second rotation nechani sm serve as

| ow- st age conpression 28 chanbers and the outer

wor ki ng chanbers of the cylinder chanbers of the first

rotati on mechani smand the second rotati on nechani sm

serve as hi gh-stage conpression chanbers. 4. The

rotary, fluid machi ne according to claim1 or 2,
Chm&ﬂ%ﬁ@%% the outer working chanbers of the cylinder

chanbers of ,the.first ratati.o chani sm apnd t he,

= e b orrk i bt of B e JESBEmsR Bigrrotition
med ha.rgbersda d the idnner .wor ki(g%nchanbers of IHe i

PRSP c HEnSEY 9o fOPHY FIRPERNISEY FTYn 25 nittehAgs nrampression

dméﬁkssecond rotati on nechani sm serve as expansion

charbers. 5. The rotary fluid machine according to

claim1l or 2, wherein the partition plate serves as

the end plates of the co-operating parts of the first

. . ) q . hani
6. “he T oPERISA TRk A ERERE ooy s TR or 2,
V\ngg‘[?e loftet h&o ; 43 RELABERY 0P AL évlinh%}e g?éﬁﬁ%]rs r o %é 3{11‘st rotation

anit sm an e Co-operating par e secon

mechdMih hAMHTREAHY égﬁ}i\@/ﬁgﬁgﬁﬂis&% ger:g{i' g§ Iéésrﬁﬁ‘%ﬁsg&i ﬁ{eainﬁ%rs and

mechani sm have in

Pafel fAfRP Wb | RafBEREHr Fhe [RBRER cﬂélﬁf()m O thdGirst rotation

co-operating parts of the firs and ‘sec rotation

mechRERR B SR sedond F061ibR h¥cNaridn s EREOLAGsiBh CRLAbARY O
claim1, wherein the noving co-operating parts of the
first and second rotati on nechanisns are connected to
a drive shaft and 29

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

the partition plate serves as the end plates of the co-operating.parts of the first

rotation mechanism and the second rotation mechanism.

6. The rotary fluid machine according to claim 1 or 2, wherein
the co-operating part of the first rotation mechanism and the co-operating part of
- the second rotation mechanism adjacent to the first rotation mechanism have individual
end plates, and |
the partition plate is formed of the end plates of the co-operating parts of the first

and second rotation mechanisms.
7. The rotary fluid machine according to claim 1, wherein

the moving co-operating parts of the first and second rotation mechanisms are

connected to a drive shaft and
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each of the first rotation nechani smand the second
rotati on nmechanismis provided with a conpliance -
mechani sm for adjusting the position of the

co- operati ng parts in the axial direction of the
drive shaft. 8 The rotary fluid nmachine according to

g rsﬁﬁaﬁfar Cafafer rbrderon B bl iR mcShanism s
haf d
Pf°"9‘géta§’??%§%ﬂe§rran°esnrh“ BioR - BBCaT PoPartioh ohlerararpting pars
intﬁeﬁéﬁégﬁrﬁqﬁgﬁ \gff‘éﬁ & §9fpl i ance mechani sm for adjusting

e ‘co-operating parts in the
direction orthogonal to the axial direction of the
drive shaft. 9. The rotary fluid machine according to

8l m 6; T(Ijl\@’{?gtg%}nfgmr a azl{ho a@&)rﬁﬁr QR &1k !1Ng P ks 0f the

flrst an n mechanisns are ~’connected to

a Hd Mpvaats- oﬁé]’?tt %%@%g(%gwr&hénd gec%fi&’ Vo%‘aﬁ ec?rglgrfsms are

of the drive s cate et ween the en

Conﬂeg@d@@agg%ggdﬁr&doarts of the first rotation rrechanl sm
and the second rotation nechani sm adjacent to each

ot Bath oftRe fitdh Poth G PbcHanidhPalPER s B&naG6R1Gh H&ﬁﬁeﬁus‘h& Al Mvided

2, wherein the first rotation nechanism and the seco

with! DEcthpRIcBRAGABhISA RE AARLHHAL MY Sskitidh of
900 ptrjrase di fference frglrgﬁ e%\ch lg%#rer 01{L1Heaé'l(')h étﬁlga%aﬂs in the

diredilodiofthBB6 etha@eRM dirddioh@f MedriPelsh@fi. 2, Wherein in
each of the first and second rotation rrechanrsrrs part

of the annular piston is cut off such that the piston
is Cshaped, the bl ade extends fromthe inner wall

supf aceTherdths fuld efackiak lacsoidibgte clfm bheherey | nder
chanber and passes through the cut-off portion of the
pi theomowing @Coperating parts of the first and second rotation mechanisms are
connected to a drive shaft and
a balance weight is provided at part of the drive shaft located between the end

plates of the co-operating parts of the first rotation mechanism and the second rotation

mechanism adjacent to each other.

10.  The rotary fluid machine according to claim 2, wherein
the first rotation mechanism and the second rotation mechanism are configured to

rotate with a 90° phase difference from each other.

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

in each of the first and second rotation mechanisms, part of the annular piston is cut
off such that the piston is C-shaped,

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

reci procates and the bl ade and the piston nmake
relati ve swings. 31

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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