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an-expander e |IMMMIIMAIN " cai 75 15 o' G spr acement type 14id mach ne.

5 BACKGROUND ART As a.,cgpwentional displacement type flui @nagli 26032

reci procating fluid machine for noving & working fluid by repeating a

reci procation of a piston in a cylindrical cylinder, a rotary (rolling
piston type) fluid 10 machine for RBSFREPAIRBrking fluid by eccentrically
rotating a cylindrical piston in a cylindrical _cylinder, a scroll fluid
nmachi ne for noving a morRFﬁBLﬁgﬁﬂﬁNEyTXRSaSFHQDanﬁﬁﬁﬁugf fixed scroll and
orbiting scroll, which have spiral waps and stand up on end pl |
each other 15 and by gyrating the orbiting scroll, are well kno@@mﬁwme@iMMI
the recip ' f I chine is sinply constructed, it is poSSi

prepar e th@ﬁ%%gﬁﬁﬁbrgggfrg and to be inexpensive. On the other hand;'%hce
the process from sugGly ]&%%91 ty . O | ef.].00,1 short of
t he shaft angl e of %gt?ogbo a@air?f]e()r\‘/vtg)%/%}1 2%%9% Cﬁﬁz gér’%cgééﬁpgrg'tae

di schar ge [gatss fRAURprddIeL, ah e BHNEM that, | NfoPs esprE Behoasi{st
increasedpsg{pts'hat theprperfor'rrance’lpés re%ﬂ)ced. Furt her , gince ?t ';Lg °

necessary at @ilsgliaenedite type FRIN. m&hidel a rotary shaft system can 21
July 2003 not be conpl etel'y bal anced, there is another problemthat a

vibration and a noise are larger. Also, in case of the rotary fluid
machi ne, since the process fromsuction conpletion to discharge conpl etion
5 has Bhe BACKGROUNY &RY 360, there is | ess problemthat the

As a conventional displacement type fluid
machine, a reciprocating fluid machine for moving a working
fluid by repeating a reciprocation of a piston in a
cylindrical cylinder, a rotary (rolling piston type) fluid

10 machine for moving a working fluid by eccentrically
rotating a cylindrical piston in a cylindrical cylinder, a
scroll fluid machine for moving a working fluid by engaging
a pair of fixed scroll and orbiting scroll, which have
spiral wraps and stand up on end plates, with each other

15 and by gyrating the orbiting scroll, are well known.

Since the reciprocating fluid machine is simply
constructed, it is possible to prepare the machine easily
and to be inexpensive. On the other hand, since the
process from suction completion to discharge completion is

20 short of the shaft angle of 180° so that a flow velocity of
the process for the discharge gets faster, qhere is a
problem that the pressure loss is increased so that the
performance is reduced. Further, since it is necessary to

reciprocate the piston, so that a rotary shaft system can



‘pressure | oss during the discharge process is increased conpared to the
reci procating fluid machi ne. However, since the working fluid is discharged
once per one rotation of the shaft, the variation of a gas conpression
torque is 10 relatively higher, accordingly, there is the ﬁagglypgggbem of
the vibration and noise as the reciproc%ting fluid machine. Further, in
case of the scroll fluid_machine, sin t he ,proce fromsuction conpletion
Lo i schahG BE EORBLEFFRN RALIPRED, oRDeuil AIAEDEH DRSPLAD AHEE (3 he
scrol | fluig n?chine gracticall% usid as_an air conditioner has usually
900), so Yhar4 ﬁ@onE sfr B91L5§s EﬁriﬁggFﬁé process of discharge is low, a

plurality of mnrkingﬁgggngﬁr aggeOEOEﬁgdr%%ﬁﬁga@ﬁ&iéyﬁééﬁfnéf“gébés an

advan 20 tage that € Variation o §as “Cenpresst of torgue 55 9%w and

the vibragsgn i r S qar. {4t a gl s
necessar 3{: {x% ﬁgﬁgsggt Ego@l ggkgﬁiég )l?gfﬁ l%%%to m%gpidﬁgl%hwr %s%abrﬁf; ]t%delson
cl ear agce t n e a o fisR fqya i ﬁnﬁﬁgne
nmust bg Zggﬁor gds&F?ﬁ Eﬁgﬁbaégu?ggyf g%@?ﬁaﬂgtggggng uf%Lg?ﬂbro em t hat
the expengge8fuylr kb88 HErexgebhkYaistnalrer proceed tifke iHased rom
suction conpletion to discharge conpletion has the |ong shaft angle of 360
or nore, ¢tbémpaked 8@ol eng recipradtadinyg ZAY3Idt mARhiidve .t h@iRBGEESSI ON
process, so that there is further problemthat the internal |eakage is

i ncr easedsiByet bhewagrkkngwiluddaidi spsaharged oppe fder dnedutation which
a displacer for noving a working fluid is 5 not rotated relative to a
cylinder ¢ofi shéchhahit, wohki ngrihtiidni ofsacygiasnedmpineissiiongtoatee vist h an

al most constant radius, that is, is gyrated to transmt the working fluid.
Thi s kP ndretatigeluchighery yé@cﬂrdﬂ-ngg{ﬂchlthégehd-‘ﬁe tihee 1§ ateo pasdd €m
Japanese Patent Unexam ned Publication No. 55 10 23353 (Docurment 1), U.S.
Pat ent No®f2thegusbrabianeandonoiggpafebepzeeibprosatdMondd wishl i cation No.
5-202869 (Docunent 3) and Japanese Patent Unexam ned Publication No.

6- 280758 MeLRIABNt 4). Such a di spl acement type fluid nmachine as proposed

th [ [ | - sh d_pi_st 5 havi I, ity of nb
(vanes) rad ally oxTBRENRG: | tOnFRRE BentBF ARECILc3ibridemaskingy a hol | ow
ti . t i . in.t i st i
vr at od | TieRe £ei RERFEEE REBRCSAS SR, Bl RrAlN I A1 sBhekidlre o e
I NVE J i f Ll I inth
bocuntt o PP i ton HEP Faf 1BhACEHREL RKBEe bit d60CTRIRoRR ReWA. " 1M
reci procagengli | #14iAPRkLRENe! brhdtBAAILY skl B AACAIN A R YpRhal !
system conpl etely. Thus, since the vibrationis low, further the sliding 25
vel ocity hgsvesnaile 006t 9N 38dthAe ekl Pé@éshiel e¥Wsst BRrdngPlaeenent type

fluid machine is essentia fy provided with an advant ageous characteristic
that it iprpeessbbe #9scharge is low, a plurality of working
chambers are formed generally, so that there is an advan-
20 tage that the variation of the gas compression torque is
low and the vibration and noise are less. When the wraps
are engaged, it is necessary to manage the clearance
between the spiral wraps and the clearance between the end
plate and a wrap tip. Thus, the fluid machine must be
25 worked with high accuracy, so that there is further problem
that the expense of working is expensive. Further, since

the process from suction completion to discharge completion

has the long shaft angle of 360° or more, it takes a long



-21 July 2003 reduce the friction | oss. However, the process from suction
conpletion to discharge conpletion in each working chanber forned by plura
vanes, which constitute a piston, and the cylinder 5 has the short shaft
-angle B ¢ of about 180 (210) (about a half of that of a r2fauyy 2003
machi ne and the sane level as a reciprdcating fluid machine), the flow
velocity during the discharge process gets faster, there is further problem
that the PHeRstR% tRRCPBPIAEF 2BBeAIOSBSEhaloOt hBagether® 16 fngdher
reduced. Also, in such fluid machines as descri.bed in those Docunents, the
shaf t eumﬁ%??#?ﬁn%P%Ec??%n1€5ﬁﬁP%¥igﬁa?BQQ 4FsdASF§ESEGml etion in each

Ki hanmb [ | d i I ' df th td f
the i Schar go. complRXi Bhe BeY nokhERE T8 R B8Et BRF IS Be SY8e1 S Mot ner

brr;l ot SRR Eg, oY A g%”§§%€$a¥?%ﬁ%$§ R li“iélﬁi%d@&sshgft to
o ror e e e St e L8, B FREhAE:; InoPhi Y e Bore BB e
excessi Veﬂ])hfd)pi%]eéhé@iéﬁédf)i ﬁ&enia;?graeaawﬁzehf ?ﬁ”‘am‘%s@%ﬁ\?ﬁﬁ@ wor Ki ng

fluid, thereby there s further pro min reliability that t riction

and abr asipni @, thiatval@s 8§ egpestiedctlo EPAnSALYI Bfet Rb¥kingPIFamiqdevel oped
was a 25 displacenent type fluid nachine in which a displacés and a

cyli nder miis |loed esit heispbacenent! Bype. £ius@amachinker Magebyeadn i nner wal |
surface of said cylinder and an outer wall surface of said displaces when

t he cent gradosed dinli sppavese rPateit JuhgxandRedsphiblatadion Nbe sgnter of
said cylinder, and a plurality of spaces are formed when the positional

r el atli®onstf 36 bethusmumenst dl §j sPl SiceBatent sHod 2¥LRAder (Decmen& @yrati on,
wherein said inner wall surface of said cylinder and said 5 outer wall
surface clapaneseliRatertesUnexanbneddPublicationeNoaxbrdfe8aPbue of the
nunber of spaces anbng said plurality of spaces in the process froma

suction ddigsiwaenh b andi Spanete chapent | Bpexampped| BybligatioReNaunber of
protrusions roterﬁéﬁbinmardly of said cylinder ga di spl acenent 10 type
fluid madmafP 138 WRFRBERT sH) aceBuGhd2 1dEt§PiRaEMeREtVBEafdBBet ween end

pl ates, a space is forned Qﬁ_gn i nper _wal |l ,surface of _sajd cglinder and an
[

S
outer walfRSHRA® ALY SHPETLS GHBRT1HES cBnPE é&rs 3P§9gPLErBes i s
Locatied Q% P 16§ 8 WEROSEL - (F88e8) PLEaTR1LY 8k:2RASRY

from the center and a cylinder having a hollow portion of

almost the same shape as the piston, wherein the piston is

gyrated in the cylinder so as to move the working fluid.

DISCLOSURE OF THE INVENTION

20 Since Such a displacement type fluid machine as
shown in the Documents 1 to 4 do not have a portion for
reciprocation unlike the reciprocating fluid machine, it is
possible to balance the rotary shaft system completely.
Thus, since the vibration is low, further the sliding

25 velocity between the piston and the cylinder is low, the
displacement type fluid machine is essentially provided

with an advantageous characteristic that it is possible to



15 are fornmed when the positional relationship between said displaces and
said cylinder is for a gyration, wherein said inner wall surface of said
cylinder and said outer wall surface of said displaces are fornmed so that
the shaft angle 8 ¢ in the process froma suction conpletipp j,

di scharge conpletion in said plurality'%ﬁ spaces satisfies the Tollow ng
expr essi on: éééN—l)/hB60%.< 8.¢c ~ 375 (degree) where N is the nunber of
prot rusi oFedpret Fhei AELFRMEPILYSEF said cylinder. This displ acenent type

fluid machi ne has 26 charactehistics t hat the flui.d | oss i.n the di scharge
process can be decr BA¥EYCFy LTHE BYPERESOATLALSUSH 190 SOMRIGYIAY ThRichi ne

ooy Boo Ty RR SR SpbRataRLeh LB Bab e phe HRlB Aebihd ™ e 2
di spl aceﬁ%f@fja GXht de&h’i‘{:ﬁ EBQEEEQuQ? ‘A’egﬁg"t%%,p'at%tdesehqac% %fdéxs formed
rwal l er an |~ “sur

by an in Surface of 'sard cyln an ‘out'er wa ace of said

gaididsc%lfiiclﬁédse Woga éHSrEGQBSF}:?éng?Ed Gk SpE a&ﬁéﬁﬂ: S18gea ng@ﬁet( QBofignGer of

r, and a plura spaces are forned en t positi onal

rel ati onsid Pr bgt WegAt Sgkdadireph2ges187d makH ik aRdetHeS daile 3 dd1ati ON, as
described in the above docunents™including the above devel oped one, 10 is

operated & & ﬁ@@p?@é@tin? pLabHeaahane )l hahe! F oW @led RAitgP Ui ng
efficiency | owered especially in a high speed range. An object of the

present itlendischasgéoppoorssegetei Spkteenerhelrepd sf [fuird hec prdligm wWhi ch
the deterioral5 tion of the performance can be restrained in a practical
oper at i onthdbethdoperesvnreet lossalisainedebged, dssplthacnmthe payes drms d
machi ne in which a displaces and a cylinder having protrusions protruding

i nwarll y anee| bgaredudedvweehlso, end phahefluidspach inesf @sneeksioyr idred nner
wal | surface of said cylinder and an outer wall surface of said displaces
when t he EertkesefDagumentspl thesshafroangde dxomha sastdionofcomple-
cylinder, and a plurality of spaces are fornmed when the positional

rel ati onshign be? vRedisgharaespPrpéetann 4B gagh workider chamb@r dsyyrati on,

wherein at |least one of sajd end plates gnd sai rotrusi ons, are fi xed.
smal ang a time iag is Bccurreg %or t epduration from the

discharge completion to the next (compression) process

15 (another suction completion) start and the working chamber
from the suction completion to the discharge completion is
one-sided around a drive shaft to be formed. Therefore,
such a fluid machine is not dynamically balanced and a
rotating moment for prompting the piston itself to be

20 rotated is excessively applied to the piston as a reaction
from the compressed working fluid, thereby there is further
problem in reliability that the friction and abrasion of
the vanes are occurred.

For solving this problem, developed was a

25 displacement type fluid machine in which a displacer and a
cylinder are located between end plates, a space is formed
by an inner wall surface of said cylinder and an outer wall

surface of said displacer when the center of said displacer



21 July 2003 BRI EF DESCRI PTION OF THE DRAWNGS Figs. 1 are a verti cal
| view and a plan view of a conpression el enent of a seal ed-type

secti ona

conpressor
the present invention is applied to the conpressor. Figs. 24 quuﬁ\ﬁioygs
ma

expl aining the principle of the work of t he di spl acenent type

according,to, the esent_invention
of the 10M%i %‘b‘l’%%%ﬁns
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outer wall surface of said displacer are formed so that the

maximum value of the number of spaces among said plurality
of spaces in the process from a suction completion to a
discharge gompletion is not less than the number of protru-
sions protruding inwardly of said cylinder (a displacement
type fluid machine in which a displacer and a cylinder are
located between end plates, a space is formed by an inner
wall surface of said cylinder and an outer wall surface of
said displacer when the center of said displacer is located
on the center of said cylinder, and a plurality of spaces
are formed when the positional relationship between said
displacer and said cylinder is for a gyration, wherein said
inner wall surface of said cylinder and said outer wall
surface of said displacer are formed so that the shaft
angle B¢ in the process from a suction completion to a
discharge completion in said plurality of spaces satisfies
the following expression:

(((N-1)/N+360) < Bc £ 375 (degree)
where N is the number of protrusions protruding inwardly of
said cylinder. This displacement type fluid machine has
characteristics that the fluid loss in the discharge
process can be decreased to the extent of that of a scroll
fluid machine and the manufacture is easier than that of

the scroll fluid machine.



20 superinposed on the latter. Fig. 7 is a view showing a characteristic of

the di spl acenent variation of a working chanber in the present invention.

Fig. 8 is a view showing a variation of the gas 25 conpression torque in

the present invention. Figs. 9 are views showi ng a relat|05§hhﬁxﬁﬁﬁﬂgen t he
e

shaft angle and the worKking chanberir1%10ase of four thread ap. a 21
and’the wor king chaBBFIPrvaY cA8BeB a; fi86 L ARPBRAC tYPRY F1FGh. 11 are
AR LRI e i e M B
oL arSelcibeh eyl S0aPRg) °p PhphE S8"RGERRLCR LR s LAy 17 21
surface of said cylinder and an outer wall surface of said
5 displacer when the center of said displacer is located on
the center of said cylinder, and a plurality of spaces are
formed when the positional relationship between said
displacer and said cylinder is for a gyration, as described
in the above documents including the above developed one,
10 is operated as a compressor, a problem arose that the whole
adiabatic efficiency lowered especially in a high speed
range.
An object of the present invention is to provide
a displacement type fluid machine in which the deteriora-
15 tion of the performance can be restrained in a practical
operation.
The above object is attained by a displacement
type fluid machine in which a displacer and a cylinder
having protrusions protruding inwardly are located between
20 end plates, a space is formed by an inner wall surface of
said cylinder and an outer wall surface of said displacer
when the center of said displacer is located on the center
of said cylinder, and a plurality of spaces are formed when
the positional relationship between said displacer and said

25 cylinder is for a gyration, wherein at least one of said

end plates and said protrusions are fixed.



10 di spl acenent type fluid machine showm in Fig. 1. Fig. 14 is a view for
explaining a load and a nonent applied to the displacer of the present
invention. Fig. 15 is a view showing a rel ationship between the shaft angle
of the conpression elenent and a rotating 15 noment ratio.ofi gy Xpds a
vertical sectional view of the principgl part of a seal ed-type conpressor
accordi ng to anot her_enbodi nent t he ﬁresent I nvention. Fig. 17 is a view

for expl Eﬁ%ﬁ %@5@?&%%¥ﬂ%n?FiﬁHggDﬁﬁWE G§ vane according to the present
invention is fixed tp an end plate. Figs, 18 are views for explaining an
enbodi ment i n whi ch® 8% an: ﬁEgo?dYﬁﬁtﬂ-gag'hﬁeﬁgéQQﬁll ?’H\?@’nﬁnéﬁai ?_]f‘?r&(e_d to
PG CA R N A Rt R e
I's a view o, SXARL0! 093 AELEIRGHEAE tybE £1luid machine according to

5 the present invention is applied to the compressor.

Figs. 2 are views for explaining the principle of
the work of the displacement type fluid machine according
to the present invention.

Fig. 3 is a longitudinal sectional view of the

10 displacement type fluid machine according to the present
invention.

Figs. 4 are views showing a construction of
contours of the displacer of the displacement type fluid
machine according to the present invention.

15 Figs. 5 are views showing a construction of
contours of the cylinder of the displacement type fluid
machine according to the present invention.

Fig. 6 is a view of the displacer shown in Figs.

4 and the cylinder shown in Figs. 5, in which the former is
20 superimposed on the latter.

Fig. 7 is a view showing a characteristic of the
displacement variation of a working chamber in the present
invention.

Fig. 8 is a view showing a variation of the gas

25 compression torque in the present invention.
Figs. 9 are views showing a relationship between

the shaft angle and the working chamber in a case of four-

threaded wrap.



g 21 July 2003 which a vane according to the present invention is fixed to
an end plate. Fig. 21 is a view showing a conpression elenent of a

di spl acenent type fluid machine according to another 5 enbodi nent of the
present invention in case of four working chambers. Fig. 224ig, T L
showi ng an air conditioner systen1enp|6&|ng a di spl acenent type’ conpressor
of the present invention. 10 Fig. 23 is_a view showing a cqgoling system

enploylng a di spl adeh®hit tYpRTROWHPUESEROWANEhE FR&EALTENENHESYESREST
RRYI NG OQUT THE ON The ab ve-descri bed feat of the
bresent rﬁfé?‘ﬂ%o?f‘%?la%‘é ERBeYRE ORI nERETEPEainy 3 256! ek a8y ¢ he
follomﬁn %%$Ents An enbodi nent of the present invention will be
explaine Y¥&® erence to drawi ngs. First, the construction of a

S b acemem tape 48l TPENLPE 9800 FIRCGBTELnThq! BRGPLERFAL AN On

will be 20 expl ai ne th re erence

vertiGal seciionalnt ewnelytle Bhifel og! tﬂer&oagrasﬁgabe@pé&%nf@t ressor in

case t spl acement type machi ne as iment o e present
i nventi onyd Se USEsh agg@ conpressor (a sectional view taken along line A-Ain
25 (b)) and (b) 1s a plan view showing the state of form ng a worKking

chanber along arrowsidkB 1D 4Pe. vEb@s. £érakRpYheningoani ehiairigdneng t he
principle of the work of a displ ace 10 21 July 2003 nent type conpression

el ement. Jf &he wap amglée cof thet bomprensevnoblehenteal ed-type conpressor
in case that the displacenent type fluid nmachine as an enbodi nent of the

present invention iBigsedlhisapecvoipwesshowifgl a modifitatdod ol aherent
type conpression elenent 1 and a notor elenment 2 (elenment 2 shown in Fig.

3) fdr0 drdispipdementt spype efitnidtppehinepsbewnonneFégent .1 are acconmodat ed
in a sealed container 3. The displacenent type conpression element 1 will
be expl ai ned in detBig. M&105thr@éethéadeupgﬁapléénﬂrﬂ@ﬁﬁgaadcénblnatlon
of three sets of the sane contour shapes is shown in Fig. 1(b). The shape
of the i MseHeraphkisd ofo at}é?l@hﬁEiaQerofoFPdepﬁ'Gs?H&t 1pyentienow
appears for every 120 (the center is 0!) in the s me ,shape. An end portion
of each hol | ow has B145 b? ub&I Rt Viey §Bﬂﬂénﬁba(Fﬁ 9E#§n§§§e begieey anes

because of
the shaft angle of the compression element and a rotating

15 moment ratio.

Fig. 16 is a vertical sectional view of the
principal part of a sealed-type compressor according to
another embodiment of the present invention.

Fig. 17 is a view for explaining an embodiment in

20 which a vane according to the present invention is fixed to
an end plate.

Figs. 18 are views for explaining an embodiment
in which a vane according to the present invention is fixed
to an end plate.

25 Fig. 19 is a view for explaining an embodiment in
which a vane according to the present invention is fixed to
an end plate.

Fig. 20 is a view for explaining an embodiment in



‘the three-threaded wap) protruding inward. A displaces 5 is located within
the cylinder 4 so that their centers are distant fromeach other by ~. The
displaces 5 is constructed so as to engage with an inner peripheral wall 20
4a (a portion having nore curvature th@n the vane 4b) of tHe gy bogey 4 and
t he vane 4b. Wien the center o' of the“cylinder 4 corresponds to the center

ot h of OGS SaesToRtRERY “er EbPpReFRRE' SRBIbR, B s e, cront

type conpJ.essi nt 1 will be explained in reference to Figs. 1 and 2.
A refer ené({:rg %ﬁéd)&%tgésr?t he center of the displaces 5. A reference o' denotes

h f th ; J j . f1.,6).
(e center of L, ei Sh s ERCHIGRS £ E0hotckalhy il

Ref erences a, b, denot e enga i nner

periphergle V@'&if@.ﬁeﬂ%&%%éé‘dﬂuﬂd%Qcﬁi‘ﬁevéii@of@iﬁgteﬁlﬁxng‘ﬁ@%‘ﬂe‘ﬁj th the

di spl aces 5. The sane c Ions of curves are 5 sno y connected at
three 9oigtisosindittot hens hepesnt t bgventesnPehi easeab rCEBLRUEOrkiner Ned.

Vi ewi ng one conbi nation, a curve formng the inner peripheral wall 4a and

t he vane cfanserx®nsi dered as one vortex curve having a thickness (the
vortex starts fromthe end of the vane 4b). The 10 inner wall curve (g-a)
IS a vortex curve Winge 22 aps amgv tewWshowing aheadpooondditiakerangl es
constituting the curve, is substantially 360 (although the inner wall curve
i s desi greybstiem emiEloy ng@ba adhsphacement abygpe obmpBésseirnoé the angl e of
360 is not precisely set due to a preparing 15 error, the expression

"subst antpresdgni3egrventigrd. Accordingly, the expression "substantially
360" will be simlar|ly used below, The wap angle will be described bel ow
in deét®il.). The olt¥dF. cd¥ viS (3-HirevsShowbRged eopkénfafi¥E§emhe wap angl e
of substantially 360. The inner 20 peripheral contour of one conbination is
shaped byERINCY e HFPEIFSRERMJLYRR SoRRFeSBPF efrtBe BEPE&Nthodi es are
arranged on a circle at substantially equal pitch (in this case, the pitch
is 120 b MR-t he three-threaded wap) and are adj acent to each ot her.
The outer wall curve 25 of a spiral body is connected to the inner wall
curve of adjacent spiral body by a snooth connection curve (b-b') such as

o o i i ok N PR OB g oRpbim Bl 1o O ner ¢ s shaped
shaped by the princhpl &Rl MELYriRed "Fettii88€5f4the present
15 invention will be understood more clearly in reference to
the following embodiments. An embodiment of the present
invention will be explained below in reference to drawings.
First, the construction of a displacement type fluid
machine as an embodiment of the present invention will be
20 explained with reference to Figs. 1 to 3. Fig. 1l(a) is a
vertical sectional view of the principal part of a sealed-
type compressor in case that a displacement type fluid
machine as an embodiment of the present invention is used
as a compressor (a sectional view taken along line A-A in
25 (b)) and (b) is a plan view showing the state of forming a
working chamber along arrows B-B in (a). Figs. 2 are views

for illustrating the principle of the work of a displace-



"As descri bed above, the spiral bodies conprising three curves are arranged
on the periphery at substantially 5 equal pitch (120). The object of the
equal pitchis to allow equally to disperse |oad acconpanied with a
conpressi on operation described be|OM/§§d further easily {91 RAPI0D3
Accordingly, if it is not especially esSential to disperse the equal |oad

and easily to prepare _an uneguai 10 gitcp.nay be set. A _conpression
opF{aélo L USYR ?ﬂ%?????ha r €2°8fB%t he &FSpPa&ESTSV§§§ ructed above
i ' in. ' 2. A 7 [
port aﬁde%%‘%‘%é?f%rQaéﬁeﬁéfﬁﬁga%%ﬁi‘@ﬁ%Fggeps#é?%%%erl§n?%%%%§2cﬁ£“EL'QSQ
t : : : t
Phat the Hrept HepERbenarereyDd, Sr058 RaEnsfHraboal SnbsRipein g ™ =

cylinder greddiic | enfltiof DY 8s6q'aLYal Bdhliressbzo0 ). A plurality of

conpression working c ers 15 are forne round the 20 center o' of the

di spl aces S5 (in thisgyerpgdinenta §hspeavbmbhBotgpaTeenprse idinays
formed.). Here, the working chanmber rs the space of which suction is

conpl et ede BaieONDr £861 @NmbBoBCHRE@ENt 3 $bakmedtanDBGonP il Fiigl.y 30f
spaces surrounded and seal ed by the inner peripheral 25 contour (inner

wal |') of fde dyivimertheddisplavemenpetypbecompeessivh edethentalll aref the
pi ston, that is, the space of which operation condition is in a period from
t he suctiapraumplatednini &l sdatedlacgrtadnpkesi onThenddapdacieament 13 21 Jul y
2003 the above wap angle is 360, this space does not exist at the

conpr essitype orphpresniont el épesticli whllsbel esptanpedt én, detaiflher &f or e,
this:ﬁgace is counted and defined as one space. In case of using the

machi dshrer-phrgpaded t weapoeRinRg18 hagbar cosbinatipacefcshres s&tsd with
an outward portion via the discharge, port. An _explanation will be given in
ref er ence®® S FPFRREPBR FRAREAgLENBRBER 3Dy FdAndddbpy t AReengagi ng
points a %?d b qu hat ched. Although this moritng chamher is divided into
two 10 pattaP&io% neh@ (tRReh RSRPPREFBNOL foChhinders 4ndfk ERgMEAasBer are

i mredi at gl,y_.co ni.c d wth each_ot her at oC ression_pr.oce start.
g 2 1) OGRS oo EOY hAPPRRES Wik RueBks  &fic: {BRer FERERRo 18u8t on por i
7a to thi i h i S, €0 e Fl1 g, 2 S te that 15

t he rot arl3s/n \éﬁg{%fgsﬁ%ﬁ%t edml?nggé éggtr-‘nlgheogtégéhsﬁgmognﬁéggs 2(1). Fig.
2(3) o] i S Ls f r t L 8Qf rom
209 SOBURSAL LPVallE i YEnoLRlL Gabd, "URLDE! vafled! BcalgOlel o
6 is furtdid dipied Sechidaddd Jéf%q)_taﬁoefaaﬁnawmarg.ﬁ i dgﬁga)lacgg_ ¥hen the

drive shaft 6 shown in Fig. 2( is further“rotated in 90, the drive shaft

6 returnsidadedted Weich 8h et REOM] iRdEFJL 261inathdfeidschhRedki Y@eshaft 6
is rotated, the volune of the working chanber 15 is reduced. Since the
di schar gedjEtrdnt8af rom cdasiedotyen By sehar grhey ad Vsp Ladeh05\nis
constructed so as to engage with an inner peripheral wall
20 4a (a portion having more curvature than the vane 4b) of
the cylinder 4 and the vane 4b. When the center o’ of the
cylinder 4 corresponds to the center o of the displacer 5,
a distance having a constant width is formed between both
of contour shapes.
25 Next, the principle of working the displacement
type compression element 1 will be explained in reference

to Figs. 1 and 2. A reference o denotes the center of the

displacer 5. A reference o’ denotes the center of the



25 in Figs. 1), the working fluid is conpressed. Wen the pressure in the
wor ki ng chanber 15 becones hi gher than an outer discharge pressure, the
~discharge valve 9 is automatically opened by the pressure difference, so

t hat 14 21 July 2003 the conpressed working gas is disc@grgg@,ﬁbbgugh t he
di scharge port 8a. The rotational anglld of the rotary shaft fromthe
suction conpletion (the conpression start) to the discharge conpletion is
360. TheCHdindeicti dP5 ity ishaftefor ed RREFFRNRSE A copressfon and

di scharge process js being carried out. The next coppression, process is

started &r 8RE fudenGte SRAAINh PHit SRR thakimger neeekBRFalof t he
200 C ¢ HaTd. ARoe Y ST Y & adt s Srade duiate ndaged ulthy % e
he pr ocke AISPIEeeR™ . M sartd ool i find J5e SOBETeL SabgOL oo hen
The spa-ShPEEhLY RoTHERRPUE Mhide MY SELAP Phe SnEPERERCENE] DY
of the coppeps %‘gg.?)h@}%rleg:dﬂﬂd%zb%éj%fdé@.d Qﬁiéw&niﬁ&dﬁéggcéﬂﬁﬁﬁéﬁ”p' e of

t he working ch formed by the engagli ng points a In the state

shown inekbg, A BhrviEobild L HASLHIREN s disekd D AEL ZPaE%etﬁQrﬁed by

t he adj acent engaging points "a and d. Thi's space Is once ex ed as shown

in Fig. gadk 48ndst konedldeted s s P diMiSies] My engoQneridRL point d
in the state shown in Fig. 2(4). Accordingly, all the fluid in the space
formed byebbe (¢hgagiord exoistiarts arbnd titte rexid A5f ceneresseddby. t lehepace
formed by the engaging points a and b. The fluid as nuch as the fluid

vol uir®@ whnokri waddpesuatved (ag+ch )ndis taakmrtiex thierwadeod@rweap byngbe, engagi ng
points a and d is applied by the fluid flowng into a space 15 21 July
2003 f or wbdchby ish&hengagund i Rrr anglesd dansthitwt tigi tlye ofuxrve, di schar ge
port after a space formed by the engaging points b and a and in suction
process A Fﬂgstapiyaﬂ§Ydﬁﬁ%ﬁedﬂ%ﬁh?“ﬂhﬂﬁhﬁikﬂﬂ?ﬁﬂWﬂll)Qﬁr%ﬁohm in Fig.
2(1). As 5 describhed above, the wap bodies are arranged at the equal

pitch. TAgEliggedsiifcerder Fosmbiadn dhe AR \AnHR0Hr6%hapein®s a
repetition of the sane cqntour shape, it is possjble to conpress

subst ant EAPI §1EHE SInd &bl dife NS FRASLIRIH T3¢ R Wk 14 TRF SRARERT | 5

Blr ?\éhlge?fa\y#‘tgg',t r1‘:?1ef lelijcipdrefsrsqlrgnlq' sqggsftearnetnitali%ra%eéw ‘Evfsn 1i19ne§.ase of unequal
Accordingly, the expression "substantially 360°" will be
similarly used below. The wrap angle will be described
below in detail.). The outer curve (g-b) is a vortex curve
having the wrap angle of substantially 360°. The inner

20 peripheral contour of one combination is shaped by the
inner wall curve and the outer wall curve. Spiral bodies
are arranged on a circle at substantially equal pitch (in
this case, the pitch is 120° because of the three-threaded
wrap) and are adjacent to each other. The outer wall curve

25 of a spiral body is connected to the inner wall curve of
adjacent spiral body by a smooth connection curve (b-b’)

such as arc etc. so that the inner peripheral contour of

the cylinder 4 is shaped. The outer peripheral contour of



‘possible to work so that the volume fornmed in each space can be equal, but
the productivity becomes wong. According to any prior art as described
~above, the space during the suction process is closed and the internal
fluid 15 is conpressed and discharged. On the other hand, agcpjdiongphg o one
aspect of the enbodi nent of the presen%zinvention, the space I n the suction
process adj acent to the working chanber, | s djvided and_perf.orns

conpr essitdift FHFR1IAGEHNR bF ?%goféaﬁﬂﬁgsbzftbﬁePF&PGﬁP#Gn??ﬂé;ﬂ§1§kplained
above, the rki ng, chanbers for continuously conpressing are di spersed and
arranged taPr\c,)\ﬁfﬂ %%&?rp rtion 6a of the rotary shaft 6 |ocated at the

Chanbers. perf or m ooy Aetrohaell; EhORP: 7 EbE BYEepr kbl eBromi® s ¥ing 00
o sohar ge RS e R FHY Ecfanglf, bR £AX BRELEeERTaL SBIERY AN S are

for med afléi;cxpails GE M3he Shi f+Re BﬁgéetOBfl%He ré\gﬁgﬁdgit%% 4t ¢y 2003

ingly, in tase of operating as a conpressor conpréssing a gas as a fluid,

the conprgsicid dpsalby dScassgedseEh168dt heBSmPHhiBE When! at bl s-angl e of
360 of the rotary shaft. 5 Consider the space in the instant of the conpres

sion cony i WpdideishadessribeanselioRyahiefargnarneapailpt €oa and b) as
one space. In case of the wap angle of 360 such as the enbodi nent,

whenever grepapr essesrdsngpef ailediti Lsi aodesspeedalayt kasenftdadpace for
the suction 10 process and the space for the conpression process are
al t er nat elispexse cthe Téqsal i load andsedbsilyotprprepdres aneumequal
conpression process imediately in the instant of the conpression process
and tld carigrads mayheoe | $ftl. snoot hly and continuously. 15 Next, the
conpressor incorporating the displace nent type conpression elenment 1
havi ng the shape ash Reepregianoyperptioneb¥xpsingetthencydfiadercd to Figs.
1 and 3. As_shown_in Fig. 3, the disglacenent type conpression elenent 1
has the And riche dlspipd®e 31 as| gerstrugtedoabe¥er Whdd REo¢spilaidedai |
further, a rotary shaft 6 for driving the displages 5 with a crank portion
%affg‘% 2 {')f 9Ph§

ga engagi¥ty L& rPf‘eae HeRrf HES at 4t thc%WP@Fa eBP§EFaEe§u§,tiS(‘;ma: n

. L g . . g :
;grartpgs?ﬁf?g? S o TiPe s, ageg 3%135'3335‘575559%55%5L?gggfgndpb%reisng
i ot o Ypltiagd S Siitde Mo L Pan8 SECEREcBEELaEBhIng Bl padReRl]

plate of gfie AWM ANaPE DY PEEREEASs0%Ha® the Fidh1dBky 3093

not rotated around the center o’ of the fixed cylinder 4,
but is orbited by a rotary radius & (=o0o’). A plurality of
compression working chambers 15 are formed around the

20 center o’ of the displacer 5 (in this embodiment, three
working chambers are always formed.). Here, the working
chamber is the space of which suction is completed and
compression (discharge) is started among a plurality of
spaces surrounded and sealed by the inner peripheral

25 contour (inner wall) of the cylinder and the outer
peripheral contour (side wall) of the piston, that is, the
space of which operation condition is in a period from the

suction completion till discharge completion. In case that



di scharge valve 9 (opened and closed by a differential pressure) for
openi ng and cl osing the discharge port 8a. But the discharge valve 9 may be
a lead valve type. On the other hand, the surface of the rotary shaft 6 or
the 5 surface of each bearing nenber fgr supporting the shaﬁt ”g §b03
rotatable manner is given a surface tr dtment for decr easi ng %% riction

11 or ont “REORPPRESEERE"RE Ao g olhar ith%s%%?rﬁq?%oﬁoi” TR bRt % Sﬁiﬂal;
rotary snaPt GonRaePRASHT BohBTgk ot PUE xre Budef AP IS o the above.

A SO 3 NugRpabeel, IRA! ehedellBrRUORMIG LY d WAL ihd| 40E ARES. S: 4

nunmeral 10 denotes a suction cover nounted to the maln eari ng nmenber 7.
A nurer al ad lodBngbaged JiACHALES o20RNnEOk N HCML e Uss A anber 8b
integrated with t%e auxiliary bearinglngﬁber 8. Anotor e engﬁ% " conpri ses

a statsr Qﬁeaﬁdrniﬁ?t ehaBerThe t8EOEpARel Tomindin iReAEY GyidH Xffl to one end
20 of the drive shaft 6 by shrinkage fit. In order to enhance the notor

ef fi ci encgutwaednpbot ieheveat tRecdipchaegea poritshl ess explanatiase drive is
controlled by a three-phase inverter. Another notor type, for exanple, a DC
nmot or or whllnbecgivenmihoreflayeheeappl oae. compsessirmlwok idrnot es a

| ubricating oil stored at a bottomportion in the sealed container 3. A

| ower endchambépnsefronadedt byytbeakngagingspakadsi @ @andd lara i cating oil
A nuneral 13 denotes_a suction pipe. A nuneral 1 g 21 July 2003 14
denot es ah#trakedr geRptheugh khiBr wprkingegdamberhd salidwd.désk dimitive dtwmor ki ng
chanbgrs fornmed by engagenent of the inner peripheral wall 4a and vanes 4b
Wi th Wﬁe BRELF ajkrtBe glighionheonpieRirge EWanPartiss ofewarkiaw from 5 t he
pressure in the sealed container 3 by a sealing nmenber 16 such as an O
ring. A f‘F}E)W%‘Frt%EV\bWFH@aBQ Y(EoBMYALcaiey Wi tdasachhthere afi dlieacenent
type fluid machi ne accordi (S used as a conpressor for

D o

air condi??%ﬁ?ﬁﬁsi%nmPF?céggd%gﬁ%Fkstﬁﬂghb?ggéﬁhﬁyﬁ Eosﬁﬁiﬁ thatas shown

o TNy ! g : Tpo 13,

o ors | Ele [ oFk iRy, dast B6cKP0K! BECH52HBAETER 161 B0d e;ﬁ:ﬁéu h' Ogrp'feand
t i i t i t t ti

port 15 ekl LRBRBEE TS coUBERERAD PRl 28 2P o RbuP. e R e HR acer |

5 so 1dalehderyhptshari e 107 KLBALER2HRCH0RS LBHUCRE LRaRAMRAREH Lhe

wor ki ng gas. The conpressed wor ki ng gas passes through the arge port

8a fornediprridie 20d) pl afegof 218 AHXLLI ar ¥rhear kRgtMeHERe G 8velY up 20
t he di scharge %alvg b, ent%rs gn?o t he di scharge chanber 8b,vbas§§§%through

the di schiarpe papehdd, ravacédons DebNafdby. thBesdasbastowns ihoried bet ween
the suction pipe 13 and the suction cover 10 to allow the working gas to
pass thralgh) i ntibig he2 () oshewenenstatéothatl theedriver shaft 6 is
further rotated in 270° from the state shown in Fig. 2(1).
20 When the drive shaft 6 shown in Fig. 2(4) is further
rotated in 90°, the drive shaft 6 returns back to the state
shown in Fig. 2(1). Thus, as the drive shaft 6 is rotated,
the volume of the working chamber 15 is reduced. Since the
discharge port 8a is closed by a discharge valve 9 (shown
25 in Figs. 1), the working fluid is compressed. When the
pressure in the working chamber 15 becomes higher than an

outer discharge pressure, the discharge valve 9 is

automatically opened by the pressure difference, so that



"25 elenment, and to keep the pressure in the sealed container 3 | ow. The
| ubricating oil 12 stored in the sealed container 3 is sent by a
differential pressure or a centrifugal punp lubrication fromthe bottom
portion through a hole forned 19 21 {gly 2003 in the intzﬁija“, boahe
rotary shaft 6 to each sliding portion*for lubrication. A part of it is

al so supplied to the interior of the,working chanber through a gap between
the di spl HResCHMRLERES nﬂoﬁgéPgsgag Asng%ﬁﬁgaFSFgraﬁﬁPH§ %%mbontour shape

L G S B
érgeﬁézgre %%d w#ap). %0 E%g%.n4§8T %gacéﬁb{ngﬁpw a8 %gg&ﬁPesgﬁgﬁg gf gﬂgms
a pFan v?%%?egﬁdgifgygg?g)Cgﬁggétggérggs?ggcfiOEQP 3%5%.%§F§§59%(a§ ;nd
hown 1 B oeeus () HEYRAEEG! pRFoRs BALRCRoRRe<SRIBAEPY ReeMR LT Soe o

the di splgaswéww baififUsarfiad 84€.4(Pheafidxd Pamprekstibe prdcedar shown

in Figs. 5(a) and 5(b), in which the center 0 of the former is overlaid on

the centeis ost@ftédeat athersuttibhgcotpletiondi spbacexamplehapatking t hat
three 20 sanme contours are connected around the center o (the centroid of

an equi | atles adxdmipbaagbe tHE) spdbe €oprmedr bghahe eaghqghiagdpbyntevan arcs
froma radius RL to a radius R7, where points p, g, r, s, t, u, v and w are
t he conneand dm, pat Mtise o$teépeshown havFng.dR{1L¢, enher adictionr dspec 25
tively. A curve pqis an arc having the radius RL and the center on a side
| K oflGin aknegady estarted afigdme, thhesucthenppont pais as &hei sp&atdoR7 from
an apex |, Acurve qr is an arc having the radius R2 and the center on an
ext ensi onis Dwrthen ¢yrpped ovta theavghumei aé EbBnBPBLARgiShe connecti on
point q and the center of the radius RL. A curve rs_is an arc _having the
radi us RIGEPIFRA cenWBeD k@ BYPELERL PFPREeESNRACEhRgStRAESCSRRYEL HBn poi nt
r and the_center, of the radius R2. rve st is an.arc having

t he ramlﬁﬁgzl h%?th%ht%n%g?°6nl§nd2%§%§§LgL&ﬁP glggpaFﬁﬁFeﬁpﬁéd&BHnecting
arc havi g (T FRHT tRSRESRPE L £8 6RpePnantan BY: Rl BRaGr” $OKRE BN 11 ne
comers | hd "EnGRAIRE 400 t8 Bogh 200, the center of the radiue F A
OO o, Sy A e L coRBEERARRh "G R RE S Tor el |
apex J ORy@ Sig&i gddctibéd below. Taking the example of the working
chamber formed by the engaging points a and b in the state
shown in Fig. 2(1), the suction has been started in the
20 space formed by the adjacent engaging points a and d. This
space is once expanded as shown in Fig. 2(3), and there-
after this space is divided by a connection point d in the
state shown in Fig. 2(4). Accordingly, all the fluid in
the space formed by the engaging points a and d is not
25 compressed by the space formed by the engaging points a and
b. The fluid as much as the fluid volume which is

separated and not taken in the space formed by the engaging

points a and d is applied by the fluid flowing into a space



"15 connecting the connection point v and the center (the centroid o) of the
radi us R6. The angles of the arcs having the radii Rl, R2, R3, R4, R5 and
"R6 are determned fromthe condition that the arcs are snoothly connected
to one another at the connection pointi (the inclination 291qngh @ the
tangent |ines at the connection points dre the same as one”ano 2?3. When

t he cont our om t he_poi nt t he i,s rot.ated around the

h f . [ .
centroid ©° Sﬁ Fgﬁc Bﬁkﬁpgégﬁﬁgé§§}%gﬁeep@%ﬁ;E%J%g Wﬁ?%9ﬁ5%¥? t w. The
. 2 5 .
cont our SPRECaL SrheFRohaFe: Aedk ABBce! BOaH By St e, ©
di spl ace dPn€oNStL Stgda8§ ghvgﬁg§§§gg§§%g%§§ thé%F r fék% Igan shape of

t he displaces Ts deter m ne ont’our’ shape of the

cyli nder Wbl §8ai By 8 GUARBEYbANEBIALILSBLARER MY 1916 dizpl pceg,gyrat es

with a gyration radius efmned as an off-set ve ‘at’ the outward

nor mal 5 di gd SEEEnEd f 4BBVENCLAE! Y@apf bbh@.e@oﬁtr%waéa%@ﬂf %f tHe %qlfﬂ' aces as

shown in Fig. 6. The contour shape of the cylinder Wl e explalned with

referencepiwchi gsthét I8¢ EihaBgtRel disb3atbe aade th@Uidyalifidr tddeangl e as
that shown in Figs 4. The contour shape is constituted by seven arcs in all

simlarl ysHidpéd byeadrepetttsonPofnthepsame cohtpux shiape,u’'it is and w axe

t he connection points of the arcs having different radii. A curve p'q is

an arc hgwssibhe tadcomptds-stpstadtihdlyenher samea voildme 16 foff il

equi lateral triangle, where the point p' is at a distance (R7 + E) from an

apex |. leven cif vany' workingnchambgaviagprbvidedi withRrhe E)]ludmd firom cent er

on an extension of a straight line connecting the connection point g and

t he cht adibfexert rsprces RIEveR) inacagevetr ugequalapidch hdki dg t he radi us

(R3 - E) and the center on a straight |ine connecting the connection point

20 r' andPasRikletee wPrkheorhhptisthrovolpme fpgmedr Lp eacduyspace t' s an
e.center on an extension of a straight

?{ﬁehgghggﬂ{nﬁﬁrégégiogggﬁ:Fg% Sggﬂ§g§¢V&ﬁu PRECRERt WEOBD t he radius (R3 -
E). Acuryve t'u. is_an_arc_havin he radius.(R5 + E) and.the 25 center on
an extenﬁ%%o%#”é? st? afQ¥t PFHRE gﬁhnaﬁtaﬁaffﬁgegoﬁﬁé’é’ﬁ’o%.hﬁoisrﬂacte and the
comer ook ind Ay a( ¥ 5 Shraegll 48 Hikesh sl B IRCERRATSyiAY vs (O
15 1is compressed and discharged. On the other hand, according
to one aspect of the embodiment of the present invention,
the space in the suction process adjacent to the working
chamber is divided and performs compression. This is one
of the features of the invention.
20 As explained above, the working chambers for
continuously compressing are dispersed and arranged around
a crank portion 6a of the rotary shaft 6 located at the
center of the displacer 5 at substantially equal pitch and
the working chambers perform compressions with different
25 phases. That is, in one space, the rotational angle of the
rotary shaft from the suction to the discharge is 360°, but

in case of the embodiment, three working chambers are

formed and discharge with shifted phase of 120°. Accord-



*22 21 July 2003 the connection point u and the center of the radius (RS +
E). Acurve v'W is an arc having the radius (R7 + E) round an apex J on a
straight line connecting the connection point v' and the center (the
‘centroid o') of the 5 radius (R6 + E). The angles of the bpg t he
radii (RL- E), (R - a), (R3 - E),16R4 +E ), (R5 +E )a%ﬁ“?’% TE) are
determned fromthe condition that the arcs are snoothly connected to one
anot her atndher cohrease odf pePRFat ingeafnd| FABPLBASAKRgFORPEFESEHAS @ngent
lines at the 10 conpnection goints are the sane as one anothﬁr), simlarly
to the di%ht £Bs2 Wbkt heh@oRPBRFEEREHeIRF oSt HESFHRRTCH &he point w
is rotated around fhe centrojd o' counterclockw se b 0, the point p' is
put on t Helff Mu%ying tHe EAt3ELo8A p@nﬂiefﬁgtﬁgﬁ r8¥a%§& BPLA5Y the whol e
15 cont ouy %Q?pe is conpleted. A plan shape of the cylinder is thereby
obtained.l¥h thickness H of the cylinder is a little larger than the
t hi ckness h of the 4l S i sk h r t i.Shl aces
Ly F(?%r_?@%&&f thé Q%Qe %g‘r“?h%f ?ngﬁgﬁ o?aqffl'x %‘;Eﬂa

shown 1 n Figs. 4 ( only Sho a i'splraces overlaid on

the cent &f; 4 iEﬁ ipgﬁ ' j . pyNepdi tween the

di spl acegsrléér% ﬁ@ cy ?an}éle _ |é %g%?t? %g?tfhgﬁgﬁéa??nghrgagbgsggg’r? is set to E.
Pref er ablpg i d#d S3 drsd @ﬁeaé Soft€l shQcE. | NThNEaka! 8 RAE' RPADY an'ddeewd -

wi thin the range that the working chanber formed by the 25 out ér peri pheral

cont our ofgd heg k1 P CEIPe 2afbOAEMENE ST wRBhEPEET @heCeBhPes8brt Ag Ccyl i nder
is normally operated, it may be allowed that this relationship is not

est abl i shasbfatedNyit eBsofles igrad 240 Jthyt 20A8 sSpaceeirbed ther seeklioni ng a
plurality of arcs is explained as the nethod for constructing the contour
shaped ofprdmesmitand vicheé sppacdbefdrsphacesmpnessheni precessl aref t he
cylinder, but the present inventionis not limted to 5 this nethod. It is
possi bl e altermateltlecated) arThesi ot dhapesbjbienbonprgcged toary curves
(curves represented by n-degree expressions, and so on). The operation and
ef f ect ofthehdnesihRPRRres $hon nproeess cxpreadhatehyt hnr sher dnssang Pifgs. 1 to
6 will be 10 explained below Fig. 7 shows a characteristic of displacenent
vari ati ot RPEIRFEIOR RPHRASEP aBdoFdi AeMPECERctprefdnid SeRthdy
(represented by the ratjo of the suction displacenent Vs to the working
chanber(ﬂ%ﬂﬂ%§§ﬁ&ﬂﬁ°%§1¥0npared to another type of conpressor by defining
t he

15 Next, the compressor incorporating the displace-
ment type compression element 1 having the shape as
described above will be explained in reference to Figs. 1
and 3. As shown in Fig. 3, the displacement type compres-
sion element 1 has the cylinder 4 and the displacer 5 as

20 described above in detail, further, a rotary shaft 6 for
driving the displacer 5 with a crank portion 6a engaging
with the bearing at the center of the displacer 5, a main
bearing member 7 and an auxiliary bearing member 8
performing end plates for closing opening portions at both

25 ends of the cylinder 4 and bearing for supporting the
rotary shaft 6, a suction port 7a formed on the end plate
of the main bearing member 7, a discharge port 8a formed on

the end plate of the auxiliary bearing member 8, and a



"15 rotational angle 8 of the rotary shaft fromthe suction conpletion as a
transversal axis. Thereby, the characteristic of displacenent variation of
t he di spl acenent type conpression elenent 1 according to the enbodinent is
“conpared to the conpressor in the condition of the air 20 5 Qﬂh&ﬁﬁﬂﬁ?
havi ng the displacenent ratio at the sbétion start of 0.37 ?for exanple, in

case that _the morkigg 9as is HCFC 22, thﬁ sugtjon pressure Ps = 0.64 Ma,
the di scHaRPFFIRsYALVE 9 (9PRREY. and £hrsedab¥, a; Adtehsidddlon process

i b iall | h i 2 f h i )
1t e podmesntel o GPening caRl EIos SnbtRE Rt haR e AR s B hanc s o
bilit t fici th i th i

o oy Ay e QIERERGY PALEO%o BT B3 1o SRAVE tEREL S Yhe! 05003
bout 50% t | i st , i th

flow vel SrfSF dande shaCaaeaed S¥Penk PErasy) SBALR 8 83 cHB): o' Meduce

Lhe Pressiieed e | HALhobeh Lfe! ehdeFedlEcqllBobtund LSS ool

di scharge proces over - conpréssion | oss to enhllance the pertornance.

Fig. 8 showngavabi@tm@inet fsVQi¥eAMRUBLrEHERNY raBenkRlkalfogn of the rotary
shaft according to the enbodinent, that is, the variation of a gas

conpr essiditidsieg Ttheé £01Pei6f 16sshatieotoaB2ifghgt MBeememRr.essor (where
Tmis 10 an average torque). Thereby, the torque variation of the

di spl acermtietwise coapbeasing phetenadé efcarfatertialt de fifeeeatt findwenti on
is 1/10 of the rotary type, that is, the torque variation is very small and
subst ant ielidse egfiath¢ ordbaty oshafie 6candl thgpbeakdngvmemberscd tand 8
conpressor 15 according to the present invention does not have a nechani sm
for rleki pray dté ntnservedecbetween evhan. t hEurbthery sbeolflittdingt portsooh as an
A dam-s ring of the scroll type, it is possible to balance the shaft system
and to rdiRféeeemethe bretany) ahafhof sandf thaedéspparessop. iAl so, since the 20
conpressor according to the present invention is not a |long spiral shape
such as teRNSEFUtte yik%ll@rf% Besthe| abewer edAdE0a AonKNmEFadi #® and a
cost. Further, since there is.not the end pl a mrror plate) for

hol di ng t9RNYRT A hEQRIN Role bored FRre ggﬁgBérleylﬁﬁsgmérk &nilarly
(0,25 UNSuRRALY PSR RO0RE" 900 LR S5O phyBRAILEh hRgh vOTK DY
s nofs anpld e d hddifed) 70! HEoFuE0-aN% 11 heh8r82°Y hOsERAZGE LBGeE! Carance
for forming a discharge chamber 8b integrated with the
auxiliary bearing member 8.
A motor element 2 comprises a stator 2a and a
rotor 2b. The rotor 2b is, for example, fixed to one end
20 of the drive shaft 6 by shrinkage fit. In order to enhance
the motor efficiency, the motor element 2 comprises a
brushless motor whose drive is controlled by a three-phase
inverter. Another motor type, for example, a DC motor or
an induction motor may be applied.
25 A numeral 12 denotes a lubricating oil stored at
a bottom portion in the sealed container 3. A lower end

portion of the rotary shaft 6 is soaked into the lubricat-

ing oil. A numeral 13 denotes a suction pipe. A numeral



‘of the shaft largely affecting the performance of the conpressor in
conparison with a scroll type conpressor, it is possible to enhance the
.performance. Further, the thickness can be decreased in conparison with the

scroll 5 type conpressor having the sanme vol une and the sa & i
di ameter as a result of calculation, ad® it is possible toggd%ﬂ ﬁggi%nd

| ighten t onpressor.. Next, the relationship between the above wap angle
B and theﬁoﬁ&g&}ﬁﬁl A AdEENBrgS PRt 1 & AAypanad 115 (enekes neheuct i on

leti t isch | et.i i1l Db | ained. Alth h
of The w ARoERGREEF 58 AErHOTR, et d kR P AL R by
h [ it (e h J [ I le B
Cof the araryREropRriphers) W5 bl varal i A1 hoME] <360 n R gs.

2, the st i &i on S cly s [alel] h he rotatipnal angle
of 360 ofa?ﬁglragtegr?shgﬁtgg?rct)%%t hé%%&cqﬁgg%g{c?npeer}?ilogn %ecpafxﬁ%t S %’Fge

conpl e§i ophe\VheBsklieeMiAP tRBILRaBL %m&%gnﬁ]} 'f%%?%‘%%%ﬂiﬂﬁeﬁ@%' e of

360 so 20 that the rotational angle 8 ¢ o e
suction cpgpsaehoast ant berdngcharge conpletion is changed to be small, the
di scharge port is linked through the suction port. Thereby, the fluid in

t he di scharge port Asfenwaa@edhgowb&&unbhgﬁg u%o@ngﬂgﬂgyggryﬂ e sucked
fluid 25 is flowed back. The wap angle is changed to nore than 360 so that
the rotatthatl thegliésplackmentt aypesfaitidi machdngeddcoriimgy @R BG), two
wor ki ng chanbers, each having different size, respectively, are forned

whi | e t heembodimentuiy 2668 akuadcomppassed tfbroadlr domdipdemicfg t he
suction port_ fromthe suction conpletion. Thereby, when the fluid nmachine
i s uskl a¥ilhebeocdpsesibed with peferencei tot Fége.t o waskishpwrhayber s
rises differently fromeach other. Accordingly, 5 when these two working
chamber s §i #ETV ntR BhIfr r bveEBPbWErKiiRgugas| pessies shawugdd thehe
conpressi on_power_ | S i greased. Also, if attenpting to use the fluid

machi ne &89 %r%lmmg, r SPREBTEhantAakber sWAtdANdEEYerotl 0| momntiedough t he

di scharge_port is forned, .the fluid pachine can not be 10 used as the punp.
Thus, pré?gf%m?y@a%%ebﬁfgbnﬁn@?@ggriZ'3BBdMFPﬁFﬁStH§tPaﬁ§@ gispd agie-owed

Dapancse I Enty i EriBrpoRiap e EeR8R8sE thFRtehofie) FupRdoRopattonal angl e
R R e AR A T s R
PRt Puideniass o uARO0f (b1 0 1ndoMsn SHEERL(L100 )
set to 8 reduddl Ad.chprdes i ol fOPKiNG ghschabfe coppl-ebkgn of the
working gas passes through the discharge port 8a formed on
the end plate of the auxiliary bearing member 8, pushes up
20 the discharge valve 9, enters into the discharge chamber
8b, passes through the discharge pipe 14, and flows
outwardly. The distance is formed between the suction pipe
13 and the suction cover 10 to allow the working gas to
pass through into the motor element 2 to cool the motor
25 element, and to keep the pressure in the sealed container 3
low. The lubricating oil 12 stored in the sealed container

3 is sent by a differential pressure or a centrifugal pump

lubrication from the bottom portion through a hole formed



“working fluid to the next conpression process start (the discharge
conpletion) is the rotational angle 8 ¢ of 180 of the rotary shaft
_according to the citation 1, and the rotational angle B c of 150 of the
rotary shaft according 25 to the citatjons 3 and 4. Fig. 9¢))jpowdd he
conpressi on process of each working chhfrber (shown by references |, 11,

e, |l duri | [ ' f th haft | h , [ I I
1l ASurhs SRS roLaenl Lhe, ShelioLe 285 bl LS gtatfonal ancl e
210. Wh t.h f th ds N=4. Alth h,_f Ki h

P10, here e uber Shel Ot ends, "k oELLRUOD,T U BC R e a2
haft, 5 | f Ki [ =2
shall; i iete S0 O 14 SAAVLAGTERUBh T AUEIGIL g St 1 1

or 3in a partic ang ACCO e maxXi fumva

nunber of. .t Sd %ﬂﬁ§l o, Lng chanbers is 3, that is, |ess

t han theﬁ%ﬁ¥§£§égaéé¥¥%iS.QE§H§€§?P¥?£ 1 gs. 10 show the nunber of the work
10 ing chambers in £anecidilsdPCroHAPRG Ehe ! BoRRATNSRaBRoENENEOl a1 ONa

angle 8 c of the rotary shaft of t npression procesS is B¢ = 210. In

this casgiddiadurierand ¢feisded 4 apross! ¥réonaed eehgbﬁanﬁaaes&ertﬁen s
n-1 or n-2. "Accordi ngly, the maxi num value of the nunbér of the 15

si mul t ane@gyNaderidme & dEmsresdess éSerdent hdt oESthkepseklak t he nunber
of threads. In the above case, since the working chanbers are inclined to

be for med mremtiicbrt MiIDtredw Isdadkplaingdaih CrapbpbnoectosFragsur ued.
Thereby, the rotating nmonent acting 20 on the displaces is excessively high
so that ¢ tadiirerttHesakangh e erf t ieing sphectbreedthheadegti waap)i.s i ncreased.
Accordingly, there are problens that the performance is reduced due to an
i ncr ddsed igwchide )f rand i bib ) cshwownin t épxampl é aphapeyofstheddiepldaerto t he
abrasion of the vane. 25 For solving the above problem the rotational
angl e 8 wheBse il amntsHape (RAMPY IR t heCoMppnation of arseroRégef 44@dtion to
the conpl etion of a stroke of dispharge (This may be call ed ﬂcongression
process" Ehows & piam Vigw, aud Bigi s (ol SRheVSt AcCFOFFofRRELANGdri t hm
N-1)/N360) < B c ~ 360 (algorithm1) Thereby, the outer peripheral
gggtouz §§ Oﬁﬁgs. 5(a)(an§ 5(b) show an emepie cyf&ndeg shgpe
paired and engaged with the displacer shown in Figs. 4(a)
15 and 4(b). Fig. 6 shows a part of the wall surface of the
displacer shown in Figs. 4(a) and 4(b) and a part of the
cylinder shown in Figs. 5(a) and 5(b), in which the center
o of the former is overlaid on the center o’ of the latter.
In Fig. 4A, the displacer is shaped so that three
20 same contours are connected around the center o (the
centroid of an equilateral triangle IJK). The contour
shape is formed by seven arcs from a radius Rl to a radius
R7, where points p, q, r, s, t, u, v and w are the connec-
tion points of the arcs having different radius, respec-
25 tively. A curve pq is an arc having the radius Rl and the
center on a side IK of an equilateral triangle, where the

point p is at a distance R7 from an apex I. A curve gr is

an arc having the radius R2 and the center on an extension



"the displaces and the inner peripheral contour shape are 5 forned. In other
wor ds, the above wap angle Bis within the range given by the algorithm 1.
_Referring to Fig. 9(b), the rotational angle 8 c of the rotary shaft is
nmore than 270. The number n of the sinultaneously formed ver ki,ngopaTbers
is n=3 or 4 so that the maxi num value $% 10 the wor ki ng chanbers is 4. This

val ue corﬁfggonds t thf_nunber of threags N :4%._Also,,in Fig. 10(b), the
rotati ond gﬁ@¥3¥é§?ﬁ 112 TORBPGEERGf ERGr CPRRSCEABPROLB ﬁrg s is nore
th 240.,_,A i ngl t.h f th i_mul tar ly_f d Ki
chanber s THE TEIAE S8 P18 138150 L oo nGHTUAI TE OF BReR6r RAYGShanber s

is 3. Thi . ds.N (=3)..ln.thi

manner, (S s Vo GERE e el BRah Shot s9BRCTaRe; FehpsERAYSShar of
th [ | S, ' b el et side of 20
the al gor e R REUTDLE, BB CARCCURLUE, B TERe Yaliils Bl 1o Chanber s
S more WL 1A U Suie (Y CRLlSa a8 ChePYng! BieVPRELNG RRAERArS can be

di sperse ted around the drive sha I'sS possible to be

dynani caldpe kadriviechn AGE Sk & Yon i 6£1 & POS&LGhE 19na5chAdUeeiblge rotating
nonent acting on the displaces, to reduce the Contact |oad betweén the

di spl acexmn&drifect itth Tointt ys 20038 €héi Perter THEr €hE, raliius RasSille to
enhance the performance because of the machine friction | oss and further

t he rel i aidve yewfig ken cort drdvivog ttloe. raditsheRbt 4nd bhedcehberupper val ue
of the 5 rotational angle 8 ¢ of the rotary shaft of the conpression
process ian IBEeetimmdioR) & streighyolinéncdnnédtahgytheheonppetival ue of
the rotational angle B ¢ of the rotary shaft of the conpression process is
360. & gediavti Bedrabdhe center mef | the f radiuscR4i schacyeveoupl ési an of the
working 10 fluid to the next conpression process start (the suction

conpl eti @&¥c &ﬁﬂlﬁg(Ithrdd#QﬁxégnﬁQﬂm@ Preveprtreodth ee@licARg the suction
efficiency due to a gas re-expansjon in a spaced dj spl acenent occurred in
case of BXtensi@R qf A fhraight SLiRR FoMRETBLIRY YRRt CPRBRFERRDI rreversi bl e

15 m xture | qgss due, tqQ each of different pressure risen in the,two chanbers
o R a A the Sehier &t givg tadlEORE 1A ERFUE WleibAn! bo

Shatt of 336 YRR At R ol 48 Skl Beafiof: SrEiofE L ifRncn: ne
h ; ) 1 > . . . : .

%?Eﬁé%”&ﬁ%egrs%}h}n%l derfch PoRhP20 A0 FHE CORCEETPLEE P0 U eatin
oth o \gﬁﬁg%%;%ﬁ%é%gr erﬁgugﬁm%fgmgrigetﬁgcg%gg pressure Ps.

25 The di§ _ ocat e et ween t I'ng chanbers 15a and
15b, and H_a'iririﬁ;t ﬂHé“'&eéiiitihrF@P,grh?Ptﬁ‘a ,OfR:i heR§h§ﬂ@eﬁ§- aFégde%éi-ﬂlnéﬁo"VS t hat

the rotational” angle 8 ¢ of the rotary shaft is rotated in 15 fromthe
state sh@ioni the condition that the arcs are smoothly connected to
one another at the connection points (the inclination
20 angles of the tangent lines at the connection points are
the same as one another). When the contour shape from the
point p to the point w is rotated around the centroid o
counterclockwise by 120°, the point p is put on the point
w. The contour shape is further rotated by 120°, the whole
25 contour shape is completed. A plan shape of the displacer
is thereby obtained and the displacer is constructed by

giving a thickness h.

After the plan shape of the displacer is deter-



"30 21 July 2003 Fig. 11(a). Fig. 11(b) shows the state inmmediately before

t he worki ng chanbers 15a and 15b are |linked through each other. At this
tinme, the displacenment of the working chanber 15a is | ess than the

di spl acenent in the suction 5 conpletign shown in Fig. 11(2),&{'}992003
conpression proceeds,. and the pressur@lis hi gher than the suctlon pressure
Ps. On the,contraﬁé t he disglacenent gf th&,mnrkin chamber 15b is nore

tEan tEe‘H+%%@acE nEONRORFe gﬁeziBF t ﬁEFX A9AeTan dﬁbéﬁhre is IomeL
i 0 i . Next, J
Qﬁfﬂi ;gec%%éf QW%ﬁSEHéeﬁ%ﬁpi?seggwégnte&ﬁﬁe?ﬁ%?’ﬁ;aﬁ%gd AR E IR ot her
i i i . i Fig. 11
Ther eby. SFERp1eReEAALEE B |1 R SRR ad b “bRE 58P GhRxmcat e

reduced. C&gﬁga "go aiSdE%?%ﬁ%?blteﬁéffm Rty dl 2t LRA 8 ggg_ﬁrr otational

angle 8 erotary s conpressi on process is Figs. 12

show tdie g éegfi@Heeagggmaﬁg%aéggﬁﬁggﬁrXnty@@_f%qid machi ne described in

the citations 3 and 4. Fi ows a plan“view and Fig. 12(b) shows a

20 side view The nypbesoRtohbr sREpeNoifStBe 2pdibber Qtiahi ¢eal angle B c of
the rotary shaft of the conpression process iS 210. In Figs. 12, the nunber

n of the é’ﬂtﬁiﬁéi‘ﬂe&hﬁﬂﬁﬁrﬁeféréﬁée0t02F§§s$h9\t\ﬂ TheFitdiahQ(ad) 14K 4 12 show
that the rotational angle B ¢ of the rotary shaft is 0, ~~nd 25 the nunber

n of the e kéage cbqubbateral2trAsnhteappachat shokwingdn ¥Fdgst ke rimgld space
of the spaces forned by the outer peripheral contour shape of the displaces
and t he icowtoywersiphape ais coohstiteshedebyf serencalrcsddn ad Inastintilarly3l 21
July 2003 wor ki ng chanber, and the suction port 7a and the di scharge port
8a ar¥0 | itrkethe bsphacerh oPbéntsThis, dt herdassi‘'n tHe syaced dinsbidcenent
of the discharge port 8a is reexganded so that the gas flowed into the
cyl i nder arerighe scomrectiienopopbEs 98 thef psRedhBydRg didfementhere is the
problemthat the suction efficiency is reduced. By the way, the rotational
angl e B cta3fliihe RoF@FVeshad{ &F 8Re2EEnPREIBPokDEr @EAdMSH(Rlhe €)
di spl acenent type fluid machi ne_shown in Figs. 12 will be extended by 10
consideri?&ﬁt?&géﬁﬁ%ﬁ?ﬁeﬂP.alﬁlg?déF 23 EEFeﬁHuﬁiétFSP&tﬁﬁﬁépgéﬁgle B ¢ of
the rotary shaft of the conpressjon process, t wrap angle_of the contour
curve of YHEFE,HRERPITE BLL iBost o oBiSEEREROR TbY G BEPR2RORPRRND:
Ther , th | C ss,of _1h a 4h i X [, %el %5t hi 5 wn in
Figs 12 B ARV ol v 18, 2 oSn ThEvhRy' End EAT0ES K'Y Tk 52 EHE

center on an extension of a straight line connecting the

connection point g’ and the center of the radius (Rl - €).

A curve r’'s’ is an arc having the radius (R3 - &) and the

center on a straight line connecting the connection point

20 r’' and the center of the radius (R2 - £€). Similarly, a

curve s't’ is an arc having the radius (R4 +&) and the

center on an extension of a straight line connecting the

connection point s’ and the center of the radius (R3 - €).

A curve t‘u’ is an arc having the radius (R5 +&) and the

25 center on an extension of a straight line connecting the
connection point t’ and the center of the radius (R4 +¢).
A curve u’‘v’ is an arc having the radius (R6 +&) round the

centroid o’ on an extension of a straight line connecting



‘the rotational angle 8 ¢ of the rotary shaft of the conpression process is
changed to be nore than 240 in order that the maxi num val ue of the nunber n
.of the working chanmbers is nore than the nunber of threads N (N=3). 20
Figs. 13 show the enbodi nent of the conpression el ement of 54hg,dixgscenment
type fluid machi ne having the sanme pr03 ss di spl acenent (t%e suction

di spl acenent), the sanme outer dianeter and the sane rotary radium as those

h
of the dishf CRRRRFELOPePPLOFd U mdRANEPENGRALEE Bitgdhe FadiRS JRY 6¥ ati onal

ol ament. Shoun 1 GG ‘4 W ots tan 5850 ERGLDS SERROFRSLRAN (810 ) noe the.
conpressi on element sho in_Fi s..l% cgnBrises th%ﬁfnn éﬁacurVQ§>_ 32 21
July 2003?%%9 20 %8%f|%2°BanFgrﬁ&ﬁ K 3P% PRENGSY nﬁb a _éFk, even if

t he rOtaL£%%§L%8£%#6V8 ngfthgecégkggy(§ggf%gggfkgﬁt%p TS process is

attenpt ed arged according to the e t’he "maxi mum val ue of

the rof aty Qifhs SRR B, C fﬂ{et{kg%]:é’ﬁ a6y ehef&rés ﬁ&vﬂ'ﬂﬁz tR&0raHQYever,

since the conpression €l enent a rding to the enbodi ne shown 1 n Figs. 13

does not hmve_t e snget ho canyvegRzetveen ,t heasead h Ng(RS Wék(éﬁ@ PRENE a to

the point c) (that is, does not have the simlar curve), the shape near the

poi nt 10 b )i ;arextdetiathimddtfremtohé heolld spiegeshatuthbearckharearrow
portion exists on the way fromthe center portion to the end portion of

each thr esmbotlilg camnbetadisvodeaer ahethatcardithe tonneetdrirodcirds shown
in Figs. 1. Due to these shapes, the wap angle B fromthe engagi ng point a
to the 15 tErmyainebipationbanghebeof6bhet hangept ddmelse atortde han 240.
Further, the wap angle B fromthe engagi ng point b to the engagi ng point c
can b 36tnnnecktlon, pedntdeaner thehsamesas Comseqosiery), tsHiaidardty onal
angle B c of the rotary shaft of the conpression process can be 360 nore 20
t han 240 & thetdiselaefr nuntianushef copsongnsdape dromhdhgomaing danbers

can be nmore than the nunber of threads N Thus, it is possible to disperse
the wor kit EhHanBRIRE B’ t et TPRatedt ArPREANbRENCeRAXOBE Ocd FOSRt &Tim t her ,

T el o ol R SATHECES, 28, Mk Bel M BRIpeCSell Vel e
clement SR LA Sontfe! Be2Fhethel rb0gel B, 190\ S of Lhe
Lg"‘n’gpeés Q%ﬁéﬂﬂ; %?Ebgsis TeompFERLA. NInY p1hh kRaBeSPlhe 2y dWaZe the
is thereby obtained. The thickness H of the cylinder is a
little larger than the thickness h of the displacer.
Fig. 6 shows the center o of the displacer shown
in Figs. 4 (Fig. 6 only shows a part of the displacer)
20 overlaid on the center o’ of the cylinder shown in Figs. 5.
The distance between the displacer and the cylinder is
equal to the gyrating radius and is set to £. Preferably,
this distance is set to &€ in the total periphery. However,
within the range that the working chamber formed by the
25 outer peripheral contour of the displacer and the inner
peripheral contour of the cylinder is normally operated, it
may be allowed that this relationship is not established

for any reason.



"Fig. 14 shows the |l oad and the nonent applied to the displaces 5 according
to the enbodinent. A reference 8 5 denotes the rotational angle of the
rotary shaft 6, and a reference a denotes the rotary radius. By an internal
pressure in each working chanber 15 acconpanied with the ki 2R3
conpression, a force Ft in the directi®h of the tangent |¥%2~hﬁ9
perpendicularly to the directiogn of an, 10 eccentricity and a force Fr in

the direction of tHEN® FRPHROROFPESHORBLIA§NE0At REVIRLALY] OF SLCshds

tricit lied to t di | 5 A, tant f f Ft d F
CoF hisxarifedEs (Ehe Retha kSR, BERRLPucFIBS; Ehengorsaig: Aot e
di spl | th of is,1 15 t hat tati M act
'n"br der 9% 11 eren eVt rp Bckhe “adraiRoen, pRE rBmeariie Yaldogh ed by a

i . . g, d b,
LAt on Y 6 Fon 00 E%ERLOBeLOERE Eryahel B 1909009 lke § and .
engagifng i P ige s, t NP 205 ?g&éé?ﬁlgolﬁlé é8nsfPleths 58aGha9" coptRH0es
not act at other engaging poihts. In the displacenent typeé conpression

el ement %H%ﬁé”ﬁyrEbﬁE&ﬁinpéﬁﬁﬁﬂiat§VQBEVQ§1(EHEV&@V%bBQe%@%@%@r%gare
di spersed and | ocated around the crank portion 6a of the rotary shaft 6
engaged Wlidedriwe ctprésZbod|tand 86 &A¢.di splaces 5 at substantially
equal pitch so that the rotational angle of the rotary shaft fromthe
suction conpl eti on Tige thweraBSibAr gRdcOfPeEti 60 tResuhbbdimeall havddg
Accordingly, an action point of the resultant 34 21 July 2003 force F can
be approdserd explaimedrnveth oreferéncei tpl Aigs.51stbot Bawilfl be possible to
reduce the length of the arm 1 of the nonent and to reduce the rotating
monmertt0 Mexgpdevikniddiglow:s iBigoszi shewsoareharacthrissact odn forces 5 Rl
and R2. Al'so, as understood by the |ocations of the engaging points g and
b, since disphacerent Ariafelien spf atke Borkinghehapberdaccerdipyi &9 by the
rotating nmoment Mis near the suction port 7a for the workin% gas having a
| ow t enpdihift RESSARE LMVERt PR (FeRBEFEYtednbyi Fheoratim e4nthe ensured so

that it is possible to provide the nore reljable displacenent type
conpressé@4£ﬁ°@uﬂ*ﬁ9&? ¢Rent o9F ehP obhenworkingi gha SrtHéSRBPE§RGHF Fig

on ¢ EZ“%@B?G@M STAR Y {@oﬁfﬁ%ﬁﬂe P ESeneRer P &83&?&53?&?8%? g et

cal bt PRI GHETEe 26, He T SR ARt Frat VRESERIA 11 uid

HFCl34a ?r%leeﬁrihf}ﬁ) Sdéscté %Qﬁ?@ék’é%b'?fg?ogf"rﬁ@?eﬁgg. the ﬁhﬁ%gé'&g -pressure
hd) . er eby, 0 i t

Pd=1. 043 _ accordi ng he conpre on elenment o he
enbodi ments thaid¥ di¥placement variation of the displacement type

compression element 1 according to the embodiment is
compared to the compressor in the condition of the air

20 conditioner having the displacement ratio at the suction
start of 0.37 (for example, in case that the working gas is
HCFC 22, the suction pressure Ps = 0.64 MPa, the discharge
pressure = 2.07 MPa). In this case, the compression
process is substantially equal to the compression process

25 of the recipro type. It is possible to reduce the leakage
of the working gas and to enhance an ability and the
efficiency of the compressor, since the compression process

is completed. On the other hand, the discharge process is



" maxi mum val ue of the working chanbers N nore than the nunber of threads,
since the working chanbers fromthe suction conpletion to the discharge
_conpletion are dispersed and | ocated around the rotary shaft at substan 25
tially equal pitch, it is possible to be dynam cally bal angegygo2¢dat the
| oad vector by the conpression can be Béinted toward the substanti al
center. Thus, it is_possible to reduce the rotating nonment M acting on the

35 21 Jul §P2ub358t shPREeF. thBRsERBeRPERLY| tYPS (&D& BIod kihg RARECR he

contact | oad of the displacer and_.the cylinder, t.o enhance the machi ne
of f1 i encoYBRL: 1B1RRE LS EARUNUELORL HaPEabie ) SFRATGE Gshst 5 The

SFF
| ati hj .Lh cjod th h ' 7 1S link h h
{he i scrargetEor Leakt anaPehBTF o d: FAE anire BoPRRNE S dORY, ARG (he
[ ] l,ai . JFh Is t ' t
Ta s rkaEOe R oEgnt bcd L BRAFTUTIChBRE, o RaR° R e, WGP, °0 B
repr esgnt gy by Ly f gk 81 bRNEbs@)0kAaOT ol BANEAKA Xyt Hdr Aliidld e peri od
romthe discharge conpletion o € WOr Kl ng ["ui t t he nex conpr essi on

start_(the suction poyp! gt RBYs! 8 HEPIAREBNGLLY Wi aiffiintd durdhd he

rotational angle B c Oof the rotary shaft of the 15 conpression process. In

case of Dyfe-rOratidfCothenberbedriNahakthe aguordagPed tihe ldnMeR 1 hrough
t he di scharge port does not exist, the suction efficiency is not reduced

due to threfiepxenasi 08, othéheagastibnt BE apaasdcdimprleaed®nitoriquder 20
di scharge port. In case of DB > 0, since the period that the suction port

i s |inkedis eonphrédetdi shaargé pnotherxi sype tbmpsessioan (effdre @ncyis S
reduced due to the re-expansion of the gas in the spaced displ acenent of
t he dl&chamgaveBagertordue) ebyThenebyef thgetarque airliiatyionf aftheheonpressor
i's reduced. Al so, due to the reduction of the suction efficiency (the
vol une efdispbacsment htypei abmpresefibncedrmentt Aanccordimg doertdne
efficiency of the conpressor, 36 21 July 2003 or the result coefficient
i s al so rp¥esert invention is 1/10 of the rotary type, that is, the
torque variation is very small and substantially equal to
that of the scroll type. However, since the compressor
15 according to the present invention does not have a
mechanism for reciprocating in order to prevent the rotary
scroll rotation such as an Oldam’s ring of the scroll type,
it is possible to balance the shaft system and to reduce
the vibration and noise of the compressor. Also, since the
20 compressor according to the present invention is not a long
spiral shape such as the scroll type, it is possible to
reduce a working time and a cost. Further, since there is
not the end plate (a mirror plate) for holding the spiral
shape, it is possible to prepare by the work similarly to
25 the rotary type compared to the scroll type which can not
work by passing the jig through. Further, since a thrust

load due to a gas pressure is not applied to the displacer

so that it is easy to manage the clearance in the direction



"The rotational angle 8 ¢ of the rotary shaft of the conpression process is
determ ned by the wap angle 8 of the contour curve of the displacer or the
_cylinder and 5 the |ocations of the suction port and the discharge port. In
case that the wap angle of the contour _curve of the displageyerggse
cylinder is 360, the rotational angle 85c of the rotary shaft of the
conpression process_can be 360. Further, the sealing point of the suction
port or thke 4ke FRafhr 4argsty AEfREYERIsEhENRETEOSMaNTSD Gfa\ e set .
(he. i soHaPREFAREE| SN AORBHL 0N HAEN: & FEERULs tARE COTRRARIPNGE

t he di sc isHcC t [ Si 1

rotational _angle.B ¢ = 375 of the rotary shaft of e .conpressi on process
of the coh%r %Siﬁgi?oﬁoe?ghﬁﬂfesﬁBﬁmpFﬁ¥?F8§Pch ih@ﬁtﬁﬁggrgﬁﬁﬁional angl e
B c - 36Q_,0f oL aLy,.sh . di; at el fter th uction conmpletion in
Fi gs. 11,ttﬁ‘\%ﬁﬁfggéhéa%eb%os%éf:?gggﬁa?gegoéggfﬁrgfmt Wg‘ta}o%benﬁc er 15a
can b l”ﬂﬁﬁ% e E ki.n h r Ln denr t a ; shaf t
angl e c = Oé%%P?%?%PQ%\OE:'KgGngBgHFEi ‘s’ag xgﬁgg,ﬂﬁl ?'hles%[?g{sésir%%estl{lge reduce

the irreveifmdter A4 Beb@se dHechochardbhf ehant ¥ fisSiREsAASWLS in
t he two wor ki ng chanbers occurred when the shaf t angle is B c = 375.

Accor di ngddotnd ee ViR® BOgheelf thBecempreysogyrve is a necessary condition
but a 25 sufficient condition for determning the rotational angle B c of

the rotary shaft ofnéke, conpreetabiionsnipshetweear ¢dheg abdvieherapove

descri bed enbodi mrent, that is, the enbodinent shown in Fig. 3, the sealing
type 37arjleduby a3 homutestsional andbev freesdlirthe rdtherys esha fig
container 3 (suction pressure) type is described above. The | ow pressure

t ype bnpirzam othéaguctibonotdwpl agianviat bhesdigthasigec compd efdiomr el enent 2
is less heated by 5 the conpressed working gas having a high tenperature,
because ofibkibr explained.t hdlthewgh gacasenheft shpewaapr angflet lof st ator 2a
and the rotor 2b is fallen down so that the nmotor efficiency can be
enhanced 3¢P orkR$ kecrnpspiainred pBribenpheve embpdimentyh®¥Yworking fluid
which is soluble in the Iubricatizp ojl 12 such, as CFCs, ., .Since the

pre;sureQQPQQﬁﬁgtTEFr%I?B 6?9}ﬁe.Woﬂﬁr&fgﬁﬂ§§&ﬁ¥%dt?n°¥§€gPuBPEcating~oH
L2 12 SRor B e B e S SRR T Y PR 1, o
s hd AR 0% - OB PEabo"s B Bk 1o possible o
condition comes back to the beginning by the rotational
angle of 360° of the rotary shaft from the suction
completion to the discharge completion. When the wrap
angle is changed to less than the wrap angle of 360° so
20 that the rotational angle Bc of the rotary shaft from the
suction completion to the discharge completion is changed
to be small, the discharge port is linked through the
suction port. Thereby, the fluid in the discharge port is
expanded so that there is a problem that once sucked fluid
25 is flowed back. The wrap angle is changed to more than
360° so that the rotational angle of the rotary shaft is

changed to more than 360°, two working chambers, each

having different size, respectively, are formed while the



Next, the sealing container 3 (discharge 20 pressure) type conpressor kept
at a high pressure will be explained. Fig. 16 shows a partially enlarged
sectional view of the sealing type conpressor of the high pressure type in
‘case that the displacenent type fluid machi ne of anot her epbo

according to the present invention is 28 used as the conprgg§g¥?e¥%x%ig.

16, the el enents having the sane reference nunbers in Figs. 1-3 are the
sanme por tilohid akf PRseed hehEaughabheofPaRerP§. thE. suFtiog pegt £nofheral 7b

denotes a suction, chanber_integrated with the 38 21 Jyly 2003 main
bearing rEHbetuGt RN tFRNRLREIS 'COWBFIQBY'TWBe§uEPPo§18&§%NQChH@q:%%ﬂvided

Lo e BEEoal 4 NEoRE SR SEEH" Bkt 015 B SRR S, 0 L
into th i.sGh hanb b th | i tai 3. Th i nci pl f
L0, A RSB R BRI hefoelihal o1,
that of thed %é’é%%%&i‘ﬁﬁég&ﬁ%ﬁﬁ%?riéiﬂreéiBXBeanAir%%efzjs‘l‘ﬁ [ the

wor ki g gas  shown by an arrow f he™working “gas passe hr ough

t he SUCtH@&ﬂQéF?ﬂé%se eééﬁﬁpfgdghghéugghggeﬁggghebogﬁg passes through the

suction port ormed 1n the nmain bearing ne 7, enters into the

di spl aCGf‘fﬂB#ﬁ%@@I@é?iPﬁS{:%ﬁ ting %eﬁﬁeth el 1854 mAdhlin® %

rotated so t e piston 5 is 15 gyrated. Thereby, the displacenent of

the wor ki chydvsiimd p é§né8dﬂﬁ€dch8mﬁéﬂeﬁh§8hcaﬂaﬁeﬁgttﬁ&nmpE%E%Qg%as- The
conpressed wor ki ng gas passes through the discharge port 8a fornedon the

end pl at eeHd dia:wa@@éi%wt begr togmeBbEhe8f1pUaNAScHANENCatli Bokabae val ve
9, enters into the discharge 20 chanber 8b, passes through the discharge
pat h 107, wwddras ithe pimep sealhug, cpnefienablg, ahd Wiraps aaglear@il ysfromt he
di scharge pi pe (not shown) connected to the sealing container 3. Since the
| ubri cat i¥6P oiwitlein sthe ghiygerefsanecdllogedhprectiaignshaft 6 is rotated so
that a centrifugal punp etc. is operated in order to feed the lubricating
oil 12 with each besg¢oxdingete Tagetfbh-;i-dtMQChédel desrcribedg ini the2 s
passed through the space between the end surface of 3g 21 July 2003 the
di spl acefOE® depgriked sTapanese BatentePuhdirabiPBalNPngS58-R3338into the
cylinder 4. Accordingly, it is gossible to eg*ance the sealing ability of

t he wor ki (Rit-tcHelfierl s Bhe ¥PRatipRRLatngdean ¢ 2 BhetFetarkeshattportion.

In the conpressor usin he rotary type fluid
5 of the compre sion procezs Xg set to Oc = 180°. According

to the fluid machine described in the above-described
Japanese Patent Publication No. 5-202869 (citation 3) and
No. 6-280758 (citation 4), the rotational angle Hc of the
rotary shaft of the compression process is set to fc =
20 210°. The period from the discharge completion of the
working fluid to the next compression process start (the
discharge completion) is the rotational angle Oc of 180° of
the rotary shaft according to the citation 1, and the
rotational angle Oc of 150° of the rotary shaft according
25 to the citations 3 and 4.
Fig. 9(a) shows the compression process of each
working chamber (shown by references I, II, III, IV) during

one rotation of the shaft in case that the rotational angle



“machi ne of the present invention, it is possible to select either the | ow
pressure type or the high pressure type according to a specification, an
application of an equip 10 nent or a manufacturing facility. Thereby, it is
"possible flexibly to design. By the ma¥ it was found that ﬁhﬁnV@ﬂddB

adi abatic efficiency lowers in a relat'qely hi gh rotationa% speed range

when a di gpl acenent type fluid machine in which a 15 di spl aces d a
cyl i nder 8Fe Qfoted Hetieetndhly ¢f the, comRFazgles PSPﬁﬁ&sb}say‘F nmfier wal |

The cont et &7 S ¥R cEhaCBenPer] BEAFBESBAS, NE doon A RGR UL AP || nder - and
ol o st deindraieibnte, RrRab tEY, bty iy, BRR 5eReR ofadle boa mbove, 1o
vardly WEARESIT Aghe O SF A kR oo tREY sBF R, S BeCHiBE | o
chanbet 157 g SSSYERRRAESER] forieaTuBERRp, BhaRREE L5 B0 M N0

cool ant. ik r c Tunj ' ] t il port 7a
around Jlrge%%ﬁﬁfﬁ goggrf:ﬂgu\%gﬁegﬂggg}mt %gé\sx’gra%n\#é&ghégge?{é%%@ a suction

pressure.yftud s thétnuhberest Phat 8smd18ade8usn %fﬁfém%tﬂci%?and due
to the pressure of the working chanber. The vane 4b t hus becones Tree

Wi thout resdnilsérs Nds 53 potha€nds sulésseghanhahel sumble \wEnandedaecones in a
state of a beam one end of which is fixed and the other end of which is

free. The vane 4b igsimblartef oFigd.i b0t bhodi thet namberabft thepwazkH e i s
lower. If there is forned any gap in the sealing point at this tinme, the
cool aM lingrclesmbers hindcaset tbatothehsuhbeer ofir thseadst N=Sugind hthegap. As
a result, the whole adiabatic efficiency Iowers. Furthernore, because the
vane 4b izptatidoralbtanglef Oihebheahe oretaryl shafiniefi thef campgreagiohe ot her
end of which is free, a stress concentration occurs near the base

process is Hc = 210°. In this case, the number of the

simultaneously formed working chambers n is n-1 or n-2.

Accordingly, the maximum value of the number of the

15 simultaneously formed working chambers is 2, that is, less

than the number of threads.

In the above case, since the working chambers are
inclined to be formed around the rotary shaft, a dynamic
unbalance is occurred. Thereby, the rotating moment acting

20 on the displacer is excessively high so that a contact load
between the displacer and the cylinder is increased.
Accordingly, there are problems that the performance is
reduced due to an increased machine friction loss and the
reliability is reduced due to the abrasion of the vane.

25 For solving the above problem, the rotational
angle Oc of the rotary shaft from the completion of a

stroke of suction to the completion of a stroke of

discharge (This may be called "compression process") is



"15 of the vane 4b when it is pressed by external force such as differenti al
pressure. This causes another problemthat the safety factor in strength
_lowers. An enbodi nent for solving such problems will be described with
reference to Fig. 17. Fig. 17 correspo g; 20 to the AA'" cross)geciden in
Fig. 1(b). For solving the above probl , at least one end plate 7 and the

tip portion of _the vane 4b ape.fixed to,each _other in this enbodi nent. That
is, in Fﬁ%ﬁtﬁﬁﬁl%&é%fgﬁlB%?e£a£iﬂﬂfngo?é8°FﬁFﬁﬂgh is formed in the tip
portion of the vane 4b. A 25 through hole 7c (including a | arger-di aneter
part than the other part of the through hole 7c for receiving a screw head)

is fornmed in a 14 of en | at e ep : he,tip portion of the
vane 4b. Both %Q%eirg}grg%@ed ?%B '113§(~) JE?§8§58ghIenagﬁ other with a
screw 20 the tip portion of which is threaded. In this manner, the vane 4b

Is in a state of fixture not through one end but through at least two 5

surfaces. It can thiseraye, acgefbhebenpesipraghll a8atBEYr a8nape WH cCh
generates in each stroke ‘of conpression. Because its defornafion quantity

can be sujlps edssisl 4®et hendii theupheeenpepipneealf cbheodirs shapee agleessure to
the extent of about 2 Mp, there is an effect that the deterioration of 10

t he wiol aniexbat i In eftfher encydsipethe abevdewpapaanghec&h be weshini ned. In
the above literature 4, there is a description
the range given by the algorithm 1. Referring to Fig.
9(b), the rotational angle 8¢ of the rotary shaft is more
than 270°. The number n of the simultaneously formed
working chambers is n=3 or 4 so that the maximum value of
10 the working chambers is 4. This value corresponds to the
number of threads N (=4). Also, in Fig. 10(b), the
rotational angle fc of the rotary shaft of the compression
process is more than 240°. Accordingly, the number n of
the simultaneously formed working chambers is n=2 or 3 so
15 that the maximum value of the working chambers is 3. This
value corresponds to the number of threads N (=3).

In this manner, the lowest value of the
rotational angle Oc of the rotary shaft of the compression
process is more than the value given by the left side of

20 the algorithm 1 so that the maximum value of the number of
working chambers is more than the number of threads N.
Thereby, the working chambers can be dispersed and located
around the drive shaft so that it is possible to be
dynamically balanced. Accordingly, it is possible to

25 reduce the rotating moment acting on the displacer, to

reduce the contact load between the displacer and the



‘that through holes are fornmed in both end plates and the displaces to clanp
themw th screws. The screw clanp is 15 for holding both of the end plates
as near to the center as possible. That is, both of the end plates are

“cl anped with screws at their end portions. But at the centarialjuigozdo8n, any
screw clanp with a through hole is inpé8sible because there is a shaft and
t he nei ghborhood is the domain of the 20 novenment of the displaces. For
this reastilindeer ewfReEABY ¥ sipeifoPREALBY S SPnERGARCEN OGP HAEMN t he
tip portion of the vane because it is_the Rortion as near to the center as
possi bl e 3BFe HLSREEF oRhr YhReBBRERING LERFELPRAOSS &Rl fyadher ithe g

however, fiyrst. 25.a prgbgﬁnlin gssenbling ﬁerfornance, second a probl em of
cl ear ancef W Bet WBBnCBBEACET PPREIBARA pl ates and the displ aces

ol se, dhen @ VT alLgnhyps AL aSTLS LB BSSGTSLang Lymet be
T PR BHE T, L S L SRR 10,
of 0N A dELer L et ARcBLANhS £ BHLORRGBLILHR Sl MR |l enc

perforne t LREN q a 0, a e tip
porpipn;kpééﬁa{éﬁﬁfg§gd¥§§egoF§€gggﬁgo?hg?§ Eﬁ%_gﬁdeggr?%gﬁfysggggged and
posi ti onidy e EamprdsPeoRepiocers. i4f BED °POShLI Aeste ibed able®eot her end
plate and the tip portion of the vane nmay be fixed by a nethod such as

adhesi on.tHeirt ¢ . 14§ Ppél thet A€sendrgbatompiafdonch ft kel W rikdmlg on of
the vane and they are fixed with a screw, the strength of the vane

i ncr dasestheidhuse tie next compnessibdncpeatessnsaatrtwi(tthel suchtdomnd pl at es.
But if they are clanmped too strongly, the displacer gyrates under a

condi ti orcanpletion}y ¢anckeebsi vEtcdat possibilke thepeeveptatfeom This causes
a seizure and a problemthat the efficiency | owers because of increase of
mot or i npredudng rehe | guctionheffiakency dve toosegashser@xpagsdeonof
freedom of the vane mpvenment increases by the degree that the inside

di aneter ¥1 a Pacediheptacenapl PACUREEdahB F3SEaPderV €han3éfe- di aneter
of a screw (bolt) for_allog%gglit to enter. In this case, there_.is a

pr obl em tFEtReFoVvEReht BP 8obPaRte¥eRtr STaPo e ASERYErSAPIL 25 t he
t he whol ¢ adi abat to this

vane {0 e e Foddl abatie elbchenayckovery heaidd e N ine g
at once. J 0, tOGAPYE SHP9SLHTRY hO8LCchimBeREORho MR s 0 >
360°. The latter case will be explained in reference to
Figs. 11.
The rotational angle Oc of the rotary shaft of
20 the compression process of the displacement type fluid
machine shown in Figs. 11 is 375°. Fig. l1(a) shows the
suction completion in two working chambers 15a and 15b in
Fig. 11(a). At this time, the pressures in both of working
chambers 15a and 15b are equal and the suction pressure Ps.
25 The discharge port 8a is located between two working
chambers 15a and 15b, and is not linked through both of the
chambers. Fig. 11(b) shows that the rotational angle Oc¢ of

the rotary shaft is rotated in 15° from the state shown in



43 21 July 2003 it is necessary to formthe thread in the tip portion of
the vane 4b to increase the nunber of steps and a screw as a separate part
_is needful. An enbodi ment which solved this problemw || be described wth
reference to Fig. 5 18(a). A groove 7d_which is narrower thanhbe&ddd shape
of the vane 4b and along the tip shape3Ps fornmed in the end platé 7 at the
position opposjte to the tif}ﬁgrtion of the vane 4b. An el astic restraining

part 21 fidhr sl @heat¥&8i s ) r 88PWS; Ehenstated iReddatslaohRetareind
screw 10 ¢l anps _,are perforned t he ,periphery.of .t he | i nder. As shown in
o 10 B TR i "SR amhgEs o L8p R T ShoAFes 1 Tkeds BT adh: 1 he
restraini art 21 slightly protrudes fromthe end _surface.of the groove
7d beforéﬂggg%hbré%g€h¥§551¥%’tﬁﬁg gﬁBBEFﬁgﬂ??gtﬁgrEEst?ﬁ ct that 15
the deforyaih0 ‘HS&*E%x£Q$sCﬁﬁaReFESS&EQQTEQth EOEP Qﬁ%e%h%&ﬁ% ng the
assenbl i ng performance while tThe clearance nanagement can easily be

per f orgre L SYOHG estraknin t a a i edful in

t he at?ovg:oéﬁ)lodl mentétgf“(’)x\l;/\/rfﬁlt1 nla'i:gbs.glg,gsénegs géﬁgglégm%%to \A/Ili'l)itr(?h e?;s"no need
of such %n’%ﬁﬁﬁ{@z&ré’é’éﬁré“ 14 RegHescehBRdtnbt Bubefishepeaskardd $s.19. A
convex portion 4d extending in ?he axial direction is formed on the tip end
surface an tie \@orer frpnce e CONSPY&comEht OBE 7€hieNwoltkGAgt BRampyteX portion
4d is fitted is forned in the end 25 plate 7 at the position opposite to

t he convespad imorelcthdmetlsdadisplatémentniavehposticadofd complles
rectangul ar or cylindrical and can be selected to neet the workability. As
a matter tdforcowarsk, thdepsdmperef is htowenchhanpbhei snctdon ptedsuie y 2003
formed in the end plate 7 nust correspond to the shape of the convex
portilén &% desittesthe hexpansionnshiexbet Whenindbantntbe wodkdogcave may be
inverted. According to this enbodinment, there is an effect that the tip
porti on &hamhkers ki and bibfaxedcombhned withg(ainkgdr #heopght in
addition to the effect described in the above enbodinment. Although it is
requi r ed SAEHIINEE, 1HRe VBREeVers ibl fcnikbYEC cREEHF feAf, SARAWBNBYdARent in
which the trouble is omtted will be described with reference to Fig. 20. A
10t hr oS IR e-7(FL8 pot §She of TRFFERY nebhet RESSSHESABOMETG Al | or i 1

di .t h h h ' i Sef d i h d.pl 7_at.
0 11 on SRRRATER (45 (HAY | PGP e EREBRRCRel0 ahE R O Tho PERAZALABATT and

denofids TR o ehifty e e FLELLaEREn ¥ooERE, PELAL g ARGTY W 2
manner . Gieihd TR [ Aped 18E the YaErdbs 88 BeobbEBdikosgge of the end

pl ates on y a si orrng wor an a ng wor k of “wel ding or with

the adhesive. Fig. pg;shops G athe COORLEELEEENSYSERBMYSLRILRR the
di spl acenent type conpressor of the present invention. This cycle is a heat

punp cycltaay & | f Ngi ANeh dietihé Nges8Lbeg, iAngheoaptatesnd @i apkacenent
type conpressor of the present invention shown in Fig. 3, an outdoor
heat exclangarigdl,1 (4 prstichds o4 pheEnovidwoantieRigextbabgeshdds a
20 side view. The number of threads N is 3, and the
rotational angle Hc¢ of the rotary shaft of the compression
process is 210°, 1In Figs. 12, the number n of the working
chambers is n=1 or 2 as shown in Fig. 10(a). Figs. 12 show
that the rotational angle Hc of the rotary shaft is 0°, and
25 the number n of the working chambers is 2. As be apparent
in Figs. 12, the right space of the spaces formed by the

outer peripheral contour shape of the displacer and the

inner peripheral contour shape of the cylinder is not the



- 25 an expansi on valve 32, an indoor heat exchanger 33, a fan 33a of the

i ndoor heat exchanger 33, and four rectangul ar valve 34. A single-dot |ine

35 shows an outdoor unit, and a single-dot line 36 is an inside unit. 45

- 21 July 2003 The di spl acenent type congressor 30 is operabgdjggcaodsdng to
the principle of the work shown in Fig3l 2. The conpressor is started so

that the workjng fluid (HCFS22, 8407C, ,8410A, etc.) is conpressed between
the 5 cylWRiEtn rﬁp‘?%eéi sphdckle FHCELSR BPIEpdRaPnty thee ddsshargeachi ne,

h b dJi d Ki havi, he hi gh
R L L S e S
t i 10. Dj 4 I { t
1 1 R B e A LR B L L
150 2 S ehbindBr 00uRe Ll LOuCEBdeq’ St L el he eraapt on vl ve

Pressuy & e ARSI Sh Nf5dte | Pa 8.5 OPIoMa! BEckNIPRE-BBY! chXzRANgeLyES, and s

gasified. After then,” the working gas passes throug e suction pipe 13

and is S%ﬁ&%ﬁéﬁ’6ﬁﬁkcﬂ§@|§&@€28ﬁ éf??ci@ﬁ@%e§§oie39ceﬁn_the other hand, in
case of operating the heating machine, as shown by a solid 20 [ine arrow,

the working gas is gy ovtesl wagk €pat rotutionhheafigdei @c OPEr BheORotd RY
conpressed working gas having the high tenperature and hi gh pressure” passes

through tsteftowf rgod angubres ybbnepBdcésonvthehdi dibplaeepiept t4peand flows
into the indoor heat exchanger 33. Further, the working 25 gas 1s blown by
the fan 3Flaiikb Mdchindeshmen i Fiagsat B2, wib2 ber kxognded by | i quefied, is
throttled by the expansion valve 32, is adiabatically expanded, is changed
to tHd | @ensigesringrthenenbodipentsur En abderbtot katkadt theom an 46 21
July 2003 outside air b tge out door heat exchanger 33, and is gasified.

Af ter th&ftationgl kdl'rﬂgf/%a Q& dhe ARy tHa st cef okhei pempeesgions
sucked into the displacenent type conpressor 30. 5 Fig. 23 shows the

cool i ng BEASKASOUIRT HFaImean %r?ftggé CBRBPBESBHIYE PhetPLesent
invention. This cycle is exclusively used for the refrigeratiqgn (cooling).
In Fig. fyl%ﬁékﬁnﬂzﬂu%ﬁ'%%n%ﬁ%%eﬁ %%nﬁ%ﬂ@%r?yaanﬂﬂEPéP‘§?§ déR8tes a

condenser n?, THE A1 HndELEESRD FXRE"EL0s excessively thin

15 as shown in Figs. 12. Accordingly, it is difficult that
the rotational angle Bc of the rotary shaft of the
compression process is changed to be more than 240° in
order that the maximum value of the number n of the working
chambers is more than the number of threads N (N=3),

20 Figs. 13 show the embodiment of the compression
element of the displacement type fluid machine having the
same process displacement (the suction displacement), the
same outer diameter and the same rotary radium as those of
the displacement type fluid machine shown in Figs. 12. The

25 rotational angle Oc of the rotary shaft of the compression
process of the compression element shown in Figs. 13 can be
360°, that is, more than 240°. Since the compression

element shown in Figs. 12 comprises the smooth curves



" 10 valve, a nuneral 39 denotes an evaporator, and a nuneral 39 denotes an
evaporator fan. The displacenent type conpressor 30 is started so that the
working fluid is conpressed between the cylinder 4 and the displacer 5. As
" shown by the solid line, the 15 conpres%ed wor ki ng gas havjpghedpzah
tenperature and high pressure flows imM® the condenser 37 fromthe

?Licﬂira?eq%tvfe ol LU b é”?@gﬁsabsfzaﬁwp hsh?ﬁ@e?%ﬂ? TS e
2
féf’rSfQ?;&”ﬁZ A e Felti iRl Ble %ﬁ‘?xdifrﬂiht#@%&aa%ﬁaf&oéggﬁ"snﬁwi s
13
2nd is 23%%@&‘%% s brdgrs a%ﬁ%%n S3c 8870 0k ERYEPoRA"aBHE A" P
di spl acenRile o RGOS lﬁéxmﬁmty\?gﬁe B! EndVebegLIBagIOS. 22 and
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shapes, the wrap angle 6 from the engaging point a to the
15 engaging point b can be 360°, that is, can be more than
240°. Further, the wrap angle @ from the engaging point b
to the engaging point ¢ can be 360°, that is, can be more
than 240°. Consequently, the rotational angle Oc of the
rotary shaft of the compression process can be 360° more
20 than 240° so that the maximum value of the number n of the
working chambers can be more than the number of threads N.
This, it is possible to disperse the working chambers so
that the rotating moment can be reduced.
Further, since the number of the working chambers
25 which functions effectively is increased, when the height
(thickness) of the cylinder of the compression element

shown in Figs. 12 is set to H, the height of the cylinder

of the compression element shown in Figs. 13 is 0.7H and is
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qun&f()hicofdiﬁbly, it is possible to reduce the reaction forces
5 Rl and R2. Also, as understood by the locations of the
engaging points g and b, since sleeve parts of the
displacer 5 and the cylinder 4 applied by the rotating
moment M is near the suction port 7a for the working gas
having a low temperature and a high oil viscosity, an oil
10 film can be ensured so that it is possible to provide the
more reliable displacement type compressor for solving the
problem of the friction and the abrasion.
Fig. 15 shows that the rotating moment M during
one rotation of the shaft acting on the displacer by the
15 internal pressure of the working fluid is compared to the
compression elements shown in Figs. 12 and 13. A calcula-
tion condition is a refrigeration condition of the working
fluid HFCl34a (where the suction pressure Ps=0.095 Mpa and
the discharge pressure Pd=1.043 Mpa). Thereby, according
20 to the compression element of the embodiment having the
maximum value of the working chambers N more than the
number of threads, since the working chambers from the
suction completion to the discharge completion are
dispersed and located around the rotary shaft at substan-
25 tially equal pitch, it is possible to be dynamically
balanced so that the load vector by the compression can be

pointed toward the substantial center. Thus, it is

possible to reduce the rotating moment M acting on the
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the machine efficiency and further to enhance the
reliability as the compressor.

5 The relationship between the period that the
suction port 7a is linked through the discharge port 8a and
the rotational angle of the rotary shaft of the compression
process will be now explained. The period that the suction
port 7a is linked through the discharge port 8a, that is,

10 the time lag A0 represented by the rotational angle of the
rotary shaft during the period from the discharge comple-
tion of the working fluid to the next compression start
(the suction completion) is represented by A8 = 360°-Oc¢c
as the rotational angle Hc of the rotary shaft of the

15 compression process.

In case of A@ = 0°, since the period that the
suction port is linked through the discharge port does not
exist, the suction efficiency is not reduced due to the re-
expansion of the gas in the spaced displacement of the

20 discharge port.

In case of AG > 0°, since the period that the
suction port is linked through the discharge port exists,
the suction efficiency is reduced due to the re-expansion
of the gas in the spaced displacement of the discharge

25 port. Thereby, the refrigeration ability of the compressor
is reduced. Also, due to the reduction of the suction
efficiency (the volume efficiency), the adiabatic effi-

ciency, that is, the energy efficiency of the compressor,
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of the contour curve of the displacer or the cylinder and
5 the locations of the suction port and the discharge port.
In case that the wrap angle of the contour curve of the
displacer or the cylinder is 360°, the rotational angle Oc
of the rotary shaft of the compression process can be 360°.
Further, the sealing point of the suction port or the
10 discharge port is moved so that A6 < 360° may be set.
However, A6 > 360° can not be set. For example, the
location and size of the discharge port is changed so that
it is possible to change the rotational angle fc¢ = 375° of
the rotary shaft of the compression process of the compres-
15 sion element shown in Figs. 11 into the rotational angle Oc
= 360° of the rotary shaft. Immediately after the suction
completion in Figs. 11, the discharge port is enlarged so
that the working chamber 15a can be linked through the
working chamber 15b in order to change the shaft angle B¢ =
20 375° into B¢ = 360°. By this change, it is possible to
reduce the irreversible mixture loss due to the differently
rising pressures in the two working chambers occurred when
the shaft angle is Hc¢ = 375°. Accordingly, the wrap angle
of the contour curve is a necessary condition, but a
25 sufficient condition for determining the rotational angle
Oc of the rotary shaft of the compression process.

According to the above described embodiment, that

is, the embodiment shown in Fig. 3, the sealing type
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(1) Since the motor element 2 is less heated by
5 the compressed working gas having a high temperature,
because of being cooled by the sucked gas, the temperature
of the stator 2a and the rotor 2b is fallen down so that
the motor efficiency can be enhanced in order to enhance
the performance.

10 (2) In the working fluid which is soluble in the
lubricating oil 12 such as CFCs, etc., since the pressure
is low, the ratio of the working gas melted in the
lubricating-oil 12 is less. Accordingly, the oil is less
effervesced by the bearing, etc. so that it is possible to

15 enhance the reliability.

(3) A pressure tightness in the sealing container
3 can be lower so that it is possible to slim and lighten
the compressor.

Next, the sealing container 3 (discharge

20 pressure) type compressor kept at a high pressure will be
explained. Fig. 16 shows a partially enlarged sectional
view of the sealing type compressor of the high pressure
type in case that the displacement type fluid machine of
another embodiment according to the present invention is

25 used as the compressor. In Fig. 16, the elements having
the same reference numbers in Figs. 1-3 are the same
portions and have the same action in Fig. 16. 1In Fig. 16,

a numeral 7b denotes a suction chamber integrated with the
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3DrDDVEE§i§%§2§'§Llis divided from the pressure (the suction
pressure) in the sealing container 3 by the sealing member
16, etc.. A numeral 17 denotes a discharge path through
5 into the discharge chamber 8b and the sealing container 3.
The principle of the work etc. of the displacement type
compression element 1 is similar to that of the low
pressure type (suction pressure) type.
As the flow of the working gas shown by an arrow
10 in Fig. 16, the working gas passes through the suction pipe
13, enters into the suction chamber 7b, passes through the
suction port 7a formed in the main bearing member 7, and
enters into the displacement type compression element 1,
where the rotary shaft 6 is rotated so that the piston 5 is
15 gyrated. Thereby, the displacement of the working chamber
15 is reduced in order to compress the working gas. The
compressed working gas passes through the discharge port 8a
formed on the end plate of the auxiliary bearing member 8,
pushes up the discharge valve 9, enters into the discharge
20 chamber 8b, passes through the discharge path 17, enters
into the sealing container 3, and flows outwardly from the
discharge pipe (not shown) connected to the sealing
container 3.
Since the lubricating oil 12 is highly pressured,
25 the rotary shaft 6 is rotated so that a centrifugal pump
etc. is operated in order to feed the lubricating oil 12
with each bearing sleeve portion, the fed lubricating oil

12 is passed through the space between the end surface of
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5 portion.

In the compressor using the rotary type fluid
machine of the present invention, it is possible to select
either the low pressure type or the high pressure type
according to a specification, an application of an equip-

10 ment or a manufacturing facility. Thereby, it is possible
flexibly to design.

By the way, it was found that the whole adiabatic
efficiency lowers in a relatively high rotational speed
range when a displacement type fluid machine in which a

15 displacer and a cylinder are located between end plates, a
space is formed by an inner wall surface of said cylinder
and an outer wall surface of said displacer when the center
of said displacer is located on the center of said
cylinder, and a plurality of spaces is formed when the

20 positional relationship between said displacer and said
cylinder is for a gyration, as described above, is operated
as a compressor.

The wall surface of the vane 4b protruding
inwardly of the cylinder 4 is a constituent of the working

25 chamber in case of operating as a compressor. For example,
as shown in the working chamber 15 of Fig. 2(2), this work-
ing chamber 15 is in compressing a coolant. The pressure

in the space communicating with the suction port 7a around
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5 both end surfaces. That is, the vane 4b becomes in a state

of a beam one end of which is fixed and the other end of
which is free. The vane 4b is thus deformed in the
direction that the pressure is lower. If there is formed
any gap in the sealing point at this time, the coolant

10 moves in the direction of the lower pressure through the
gap. As a result, the whole adiabatic efficiency lowers.

Furthermore, because the vane 4b is in the state

of the beam one end of which is fixed and the other end of
which is free, a stress concentration occurs near the base

15 of the vane 4b when it is pressed by external force such as
differential pressure. This causes another problem that
the safety factor in strength lowers.

An embodiment for solving such problems will be

described with reference to Fig. 17. Fig. 17 corresponds

20 to the AA’ cross section in Fig. 1(b). For solving the
above problems, at least one end plate 7 and the tip
portion of the vane 4b are fixed to each other in this
embodiment. That is, in Fig. 17, a screw hole 4c not bored
through is formed in the tip portion of the vane 4b. A

25 through hole 7c¢ (including a larger-diameter part than the
other part of the through hole 7c¢ for receiving a screw
head) is formed in a portion of the end plate 7 opposed to

the tip portion of the vane 4b. Both members are fixed to
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gas which generates in each stroke of compression. Because
its deformation gquantity can be suppressed to the minimum
even in case of the discharge pressure to the extent of
about 2 Mp, there is an effect that the deterioration of
the whole adiabatic efficiency due to the deformation can
be restrained.

In the above literature 4, there is a description
that through holes are formed in both end plates and the
displacer to clamp them with screws. The screw clamp is
for holding both of the end plates as near to the center as
possible. That is, both of the end plates are clamped with
screws at their end portions. But at the central portion,
any screw clamp with a through hole is impossible because
there is a shaft and the neighborhood is the domain of the
movement of the displacer. For this reason, a screw clamp
is performed by forming a through hole in the tip portion
of the vane because it is the portion as near to the center
as possible in the stationary member.

If this idea is employed as it is, however, first
a problem in assembling performance, second a problem of
clearance management between both of the end plates and the
displacer arise. When a gyration type fluid machine is

assembled, it must be assembled to obtain a positional
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5 1If the end plates are clamped as described in the litera-

ture 4, this work can not be performed. In this embodi-
ment, because at least one end plate and the tip portion of
the vane are fixed to each other, one end portion is opened
and positioning can easily be performed. After position-

10 ing, the other end plate and the tip portion of the vane
may be fixed by a method such as adhesion. Further, if
both of the end plates sandwich the tip portion of the vane
and they are fixed with a screw, the strength of the vane
increases because the vane is in sufficient contact with

15 the end plates. But if they are clamped too strongly, the
displacer gyrates under a condition that it is in excessive
contact with the end plates. This causes a seizure and a
problem that the efficiency lowers because of increase of
motor input. Contrarily, if the clamp is too loose, the

20 degree of freedom of the vane movement increases by the
degree that the inside diameter of the screw hole formed in
the vane is larger than the diameter of a screw (bolt) for
allowing it to enter. 1In this case, there is a problem
that a movement of the coolant occurs upon deformation of

25 the vane and the whole adiabatic efficiency lowers.
According to this embodiment, there is an effect that both
of the above problems are solved at once.

In the above embodiment, there is a problem that
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- plate 7 at the position opposite to the tip portion of the
vane 4b. An elastic restraining part 21 such as a heat-
resisting resin is inserted in the groove 7d and screw
10 clamps are performed on the periphery of the cylinder. As
shown in Fig. 18(b), the size of the restraining part 21 is
selected so that the restraining part 21 slightly protrudes
from the end surface of the groove 7d before assembling.
Also in this embodiment, there is an effect that
15 the deformation of the vane can be restrained without
deteriorating the assembling performance while the clear-
ance management can easily be performed.
Although the restraining part as a separate part
is needful in the above embodiment shown in Figs. 8, an
20 embodiment which has no need of such a separate part will
be described with reference to Fig. 19. A convex portion
4d extending in the axial direction is formed on the tip
end surface of the vane 4b and a concave portion 7e in
which the convex portion 4d is fitted is formed in the end
25 plate 7 at the position opposite to the convex portion 4d.
The shape of the concave portion 4d may be rectangular or
cylindrical and can be selected to meet the workability.

As a matter of course, the shape of the concave portion 7e
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embodiment, there is an effect that the tip portion of the
5 vane can be fixed without using a separate part in addition
to the effect described in the above embodiment.

Although it is required to process the vane 4b in
the above embodiment, an embodiment in which the trouble is
omitted will be described with reference to Fig. 20. A

10 through hole 7f a portion of which near the vane 4b is
smaller in diameter than the other portion is formed in the
end plate 7 at the position opposite to the tip portion of
the vane 4b. The end plate 7 and the tip portion of the
vane 4b are fixed by spot welding or adhesion. 22 denotes

15 a weld mark or a heat-resisting adhesive for metal. 1In
this manner, there is an effect that the vane 4b can be
fixed to one of the end plates only by a simple boring work
and an adhering work of welding or with the adhesive.

Fig. 22 shows the air conditioner system using

20 the displacement type compressor of the present invention.
This cycle is a heat pump cycle for a cooling and heating
machine, and comprises a displacement type compressor 30 of
the present invention shown in Fig. 3, an outdoor heat
exchanger 31, a fan 3la of the outdoor heat exchanger 31,

25 an expansion valve 32, an indoor heat exchanger 33, a fan
33a of the indoor heat exchanger 33, and four rectangular
valve 34. A single-dot line 35 shows an outdoor unit, and

a single-dot line 36 is an inside unit.
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& ()- L (HCFS22, R407C, R410A, etc.) is compressed between the

5 cylinder and the displacer.

In case of operating the cooling machine, as
shown by a dotted line arrow, the compressed working gas
having the high temperature and high pressure passes
through the four rectangular valve 34 from the discharge

10 pipe 14, and flows into the outdoor heat exchanger 31.
Further, the working gas is blown by the fan 3la so that
the heat is radiated, the working gas is liquefied, is
throttled by the expansion valve 32, is adiabatically
expanded, is changed to the low temperature and low

15 pressure, absorbs a heat in a room by the indoor heat
exchanger 33, and is gasified. After then, the working gas
passes through the suction pipe 13 and is sucked by the
displacement type compressor 30. On the other hand, in
case of operating the heating machine, as shown by a solid

20 line arrow, the working gas is flowed back contrary to the
cooling operation. The compressed working gas having the
high temperature and high pressure passes through the four
rectangular valve 34 from the discharge pipe 14, and flows
into the indoor heat exchanger 33. Further, the working

25 gas is blown by the fan 33a so that the heat is radiated,
the working gas is liquefied, is throttled by the expansion
valve 32, is adiabatically expanded, is changed to the low

temperature and low pressure, absorbs the heat from an
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compressor 30.

5 Fig. 23 shows the cooling system mounting the
rotary type compressor of the present invention. This
cycle is exclusively used for the refrigeration (cooling).
In Fig. 23, a numeral 37 denotes a condenser, a numeral 37a
denotes a condenser fan, a numeral 38 denotes an expansion

10 valve, a numeral 39 denotes an evaporator, and a numeral 39
denotes an evaporator fan.

The displacement type compressor 30 is started so

that the working fluid is compressed between the cylinder 4
and the displacer 5. As shown by the solid line, the

15 compressed working gas having the high temperature and high
pressure flows into the condenser 37 from the discharge
pipe 14. Further, the working gas is blown by the fan 37a
so that the heat is radiated, the working gas is liquefied,
is throttled by the expansion valve 38, is adiabatically

20 expanded, is changed to the low temperature and low
pressure, absorbs a heat by the evaporator 39, and is
gasified. After then, the working gas passes through the
suction pipe 13 and is sucked by the displacement type
compressor 30. Since the displacement type compressor is

25 mounted to this system in Figs. 22 and 23, it is possible
to enhance the energy efficiency, to reduce the vibration
and noise, and to obtain more reliable cooling and air

conditioner system. Where, the low pressure type is



" 10 10 10! @*#10%&' ()-! NF*#10%&' ()-  }~<r S10!! DY" #10%& ()-yl "10%& ()-y!: |

"100&' () -yl 4" 10%4& ()-! 6l 4" 10%& ()-s10%& ()-rS10! 3" 109RR& () -z, FL0%& () -3
10 10 10! DYf, #109& ()-!1Yf, #109& ()- Y"#109& ()-y)[}[9r S10! ! 6YSHI0% ()- @ ;
" YSH100& () - @S109& ()-!# #109%& ()-Y IQ% #1098 ()-Y 21 July 2003
3"10% & ()-z)rS10!, @10%00& () - zS10% - 10 10

0 e i i SRR Sl A
XB%;§;H¥¥¥E"19&r%§?§5;gﬁgghiéB%?&é?éﬁgfg&¥kéo%gﬁ 5¥§Q“fHHHE£gHHHEB
similarly so that it is possible to obtain the same

effects.

5 According to the above embodiment, the compressor
and the pump are exampled as the displacement type fluid
machine. Aside from these example, the present invention
can be also applied to the expander and the motor machine.
Also, according to the embodiment of the operation of the

10 present invention, one side (the cylinder side) is fixed
and the other side (the rotary piston) is not rotated, but
gyrated around substantially constant gyrating radius.
However, the present invention may be applied to the
displacement type fluid machine for rotating both of sides

15 according to the operation relatively equivalent to the
above operation.

As described above in detail, the deterioration
of the performance can be restrained in a practical opera-

tion according to the present invention.
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having an outer wall surface, a rotating shaft around a
center of rotation of which said displacer orbits, and a
cylinder disposed between said end plates and having an
inner wall surface within which said displacer is
provided, said inner wall surface having portions
protruded inwardly towards a center of said cylinder into
a space formed by said inner wall surface of said
cylinder and said end plates, wherein the inner and outer
wall surfaces are shaped such that one space is provided
between the inner wall surface of said cylinder and the
outer wall surface of said displacer if a center of said
displacer corresponds to the center of said cylinder, and
a plurality of spaces are formed between the inner wall
surface of said cylinder and the outer wall surface of
sald displacer when the center of said displacer is
offset from the center of said cylinder, wherein said
protruded portions of said inner wall surface are fixed
to at least one of said end plates.
2. A displacement type fluid machine comprising end
plates, a displacer disposed between said end plates and
having an outer wall surface, a rotating shaft around a
center of rotation of which said displacer orbits, and a
cylinder disposed between said end plates and having an
inner wall surface within which said displacer is
provided, said inner wall surface having portions
protruded inwardly towards a center of said cylinder into
a space formed by said inner wall surface of said
cylinder and said end plates, wherein the inner and outer

wall surfaces are shaped such that one space i1s provided
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between the inner wall surface of said cylinder and the
outer wall surface of said displacer if a center of said
displacer corresponds to the center of said cylinder, and
a plurality of spaces are formed between the inner wall
surface of said cylinder and the outer wall surface of
said displacer when the center of said displacer is
offset from the center of said cylinder, wherein said
machine further comprises a concave or convex portion
formed in one of said protruded portions of said inner
wall surface of said cylinder and a convex or concave
portion formed in one of said end plates at the position
opposite to said concave or convex portion of said one of
the protruded portions.

3. A displacement type fluid machine comprising end
plates, a displacer disposed between said end plates and
having an outer wall surface, a rotating shaft around a
center of rotation of which said displacer orbits, and a
cylinder disposed between said end plates and having an
inner wall surface within which said displacer is
provided, said inner wall surface having portions
protruded inwardly towards a center of said cylinder into
a space formed by said inner wall surface of said
cylinder and said end plates, wherein the inner and outer
wall surfaces are shaped such that one space is provided
between the inner wall surface of said cylinder and the
outer wall surface of said displacer if a center of said
displacer corresponds to the center of said cylinder, and
a plurality of spaces are formed between the inner waill
surface of said cylinder and the outer wall surface of
said displacer when the center of said displacer is
offset from the center of said cylinder, wherein said
machine further comprises a groove formed in at least one

of said end plates opposite to one of said protruded
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portions of said inner wall surface of said cylinder, and
a retaining member inserted in said groove.

4, A displacement type fluid machine comprising end
plates, a displacer disposed between said end plates and
having an outer wall surface, a rotating shaft around a
center of rotation of which said displacer orbits, and a
cylinder disposed between said end plates and having an
inner wall surface within which said displacer is
provided, said inner wall surface having portions
protruded inwardly toward a center of aid cylinder into a
space formed by said inner wall surface of said cylinder
and said end plates, wherein the inner and outer wall
surfaces are shaped such that one space is provided
between the inner wall surface of said cylinder and the
outer wall surface of said displacer if a center of said
displacer corresponds to the center of said cylinder, and
a plurality of spaces are formed between the inner wall
surface of said cylinder and the outer wall surface of
said displacer when the center of said displacer is
offset from the center of said cylinder, wherein a
through hole is formed in one of said end plates opposite
to one of said protruded portions of said inner wall
surface of said cylinder, and said protruded portions are
fixed to said one of the end plates through said through

hole by welding or with an adhesive.



