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DI SPLACEMENT FLUI D MACHI NE - 5 Background of the Invention 1PO>% o™
THe present invention relates to a ‘di spl acenent fluid machi ne such as
pqu,, conpressors or expansi on machi des. 10 Heretof ore, there
Hémg been known, as. a displ acenent, Jtype fluid nmachine, a reciprocating
fi"ui d machi ne, in whi ch repeated reciprocation of a piston in a
circul ar cyliider displ aces aworking fluid, a rotary type
(rolling piston type) fluid machine, in which a 15 cylindrical piston
.eccentrically rotates in a circular cylinder to displAce a working

fluid, and a scroll type Dirisprd oM er.uTd MaoHYME QAIr of stationary
and orbiting scrolls with spiral |aps arranged upridht on end plates

engage wittb each other to cause the swirl scroll to 20 performorbital
novenents to displace a working fluid. The reciprocating fluid
machi ne i s advBackgzound of the dImwentions sinple in construction and so
easy to manuf act ure and inexpensive. However, a stroke fromthe

conpl etion of sucti Ehet prefentoipventésnorediatesartee a displacemetort as
180 degrees in é shaft rotatin angle and so a flowrate is
hi gh during di & EaSPFﬂﬁesu as; p 'nﬁqq?§§ﬁ59ﬁ§<9ﬁ(ﬂx3ﬁﬁﬁﬁﬁﬁulon in
per f or mance du§? Lo I ncrease in pressure |oss. Further, in the

reci procating UIé nachine ‘its rotary shaft system

10 Heretofore, there have been known, as a displacement
type fluid machine, a reciprocating fluid machine, in
which repeated reciprocation of a piston in a circular
cylinder displaces a working fluid, a rotary type
(rolling piston type) fluid machine, in which a

15 cylindrical piston eccentrically rotates in a circular
cylinder to diéplace a working fluid, and a scroll type
fluid machine, in which a pair of stationary and orbiting
scrolls with spiral laps arranged upright on end plates
engage with each other to cause the swirl scroll to

20 perform orbital movements to displace a working fluid.

| The reciprocating fluid méchine is advantageous in
that it is simple in construction and so easy to
manufactu;e and inexpensive. However, a stroke from the
completion of suction to the completion of discharge is

25 as short as 180 degrees in terms of a shaft rotating
angle and so a flow rate is high during discharge stroke,
resulting in a problem of degradation in performance due
to increase in pressure loss. Further, in the |

reciprocating fluid machine, its rotary shaft system



cannot conpletely be bal anced since reciprocating notion of a piston
I8 required, resulting in a problem of great vi bration and noi se.
Further, as conpared with the reciprocating fluid 5 machine, the rotary
type f|UId machi ne, in which a shaft 2 rotating angle during a period
fromthe conpletion of suction to the conpletion of discharge is as
| ong as 360 | emati c .in an increased pressure

| oss during thgaﬂ?ggLggéglgiﬁhﬁzgﬁﬁ%03F§Eﬁ9r§é§qﬁm5?°19§°QQﬁ%ﬁP:ﬂ%ﬁ :

revol ution to gBvgl el gt rg .vari.ation i si on
torque, whi ch égsgl %Sgsﬁcfz kg E&%Xrgﬁ % ult ne, 0. & &ros::ll%&t 9 O%G‘fﬁa
noi ses, as in %Eﬁratlonrﬁﬁapheigé'ng f|UId nachlne Further,
having a shaft rotating angle of as large 15 as 360 degrees or

nore(normally in thpuetHer, Oﬁs9Q9mpareddﬁﬂEﬁe%hE0Ee%&%%o@%ﬁﬁhbp%Qdﬁa
ai r-condi tioning use) during a period fromthe conpletion of suction

to the 5 comptkinen thedrstasygeypesfiutdt aachine,386 &dgdcbea shaft(t hat
of those which have been practically used for air- 20 conditioning is
normal | y aboutrotatingrangle durisngral period fypam fthei complleitien wfol ves a
| ess pressure | oss during di scharge stroke, and generally conprises a
plurality of Ssuc %\BFkFﬁgtEﬁaﬁBEPéetéent &t dikacharigeniisn agad-ongnpse S$i0on
torque is snald o) V|grat|ons and noises are_low. 25 However, since
t he managenent ?%Feﬁscléﬁr fite preReematic igpppyincggased Erﬁ§§u€ﬁgagenent

or ocess havi no-af Sr=5ag L8 H: BEhAFER, ~PRSka heEcH: Bafattes onldy [ SCuI T
and accorqmn9|¥ve§ypéﬂQfE”k@@oiﬂﬁi8§s£gglﬁbglve a relatively large
variation in gas compression torque, which results in a
problem of occurrence of vibrations and noises, as in the
reciprocating f£luid machine.
Further, having a shaft rotating angle of as large

15 as 360 degreec or more (normally in the crder of 900
degrees for ones practiced as air-conditioning use)
during a period from the completion of suction to the
completion of discharge, is greater than 360 degrees.
(that of those which have been practically used for air-

20 conditioning is normally about 900 degrees) , the scroll
type fluid machine involves a less pPressure loss during
discharge stroke, and generally comprises a plurality of
working chambers, so that variation in gas compression
torque is small, and so vibrations and noises are low.

25 However, since the management for a clearance between
spiral laps in a lap engagement state, and for a
clearance between laps and end plates is required, a
process having a high degree of accuracy is required, and

as a result, and accordingly, a problem of increasing the



cost of the process. Further, since the shaft rotating angl e during a
period fromthe conpletion of suction to the conpl eti on of discharge
is larger than 360 degrees so as to be too long, the tine of stroke is
| éng so as to 5 rai se a problem of inreasing internal |eakage.

By the way, Japanese Patent Unexam ned Publication - No. 55-23353
proposes a kin S C ypg.“%.lt”' ; ' ' L0 2

di spl acer (or ble?lg%gggi g‘%n?gﬁgrESE' [ s%%écisﬁgﬁe@ﬁmo%ﬁ#ﬂ#ﬁkﬁn&ol ves
or orbits wit haﬁ?léodu&ﬂhét anpedlibd F2on dhe cRMpletid Y sidtidPtied i on,
relative to a cylinder having been charged therein with t he wor ki ng
fluid, in ordetheocdmphetdient b€ diskhagzge is flatgér Hhan B @kRfrees so

di spl acenent fluid machine is conposed of a piston having a petal
shape i n whi chaa teés5bepkapalong,ofttheeriges ofy stavker ddi dldng eda aslity from
t he center of the piston, ‘and a cylinder having a holl ow portion
whi ch defifes 52488 BgREPPLlemaRfipcrepgdngs inte weakadge> out er

peri phery of the pigston _and the_ nner periphery of the cylinder when
the piston and the B¥otB§ FA¥er JgPaneSE F@tSQttﬁﬂaéﬁﬂﬁq94M dsatigmer

fluia. Do ot Rs aRdsatokBobly AHinR0 k) dided stBuai, Hie, £1udt®’ ! N0
Japanese Pat eniakReX@TLACEUAl hBiLRTadly R8BI INE Lt A have

I
reci procating portions as in the recfprocating machi ne, and
accordingly, t&esplaaiigsgnbt waiktj.ﬁ? £luidC vl vesereiodos tinhanged Thus,
r

this does not cause so much vibration, and further, the relative
sl i ppi ng dfeedsubstahtiat2y tbhaspaatoradidst kdthputndelfi-rdtatizm,as to
relative to a cylinder having been charged therein with
the working fluid; in order to displace the working
fluid. This proposed displacement fluid machine is
composed of a piston having a petal shape in which a
15 plurality of members (vanes) radially extending from the
center of the piston, and a cylinder having a hollow
portion which defines a gap equal to an orbit radius
between the ocuter periphery of the piston and the inner
periphery of the cylinder when the piston and the
20 cylinder are set to be concentric with each other, the
piston orbiting in the cylinder so as to displace the
working fluid.
The displacement fluid machine disclosed in the
Japanese Patent Unexamined Publication No. 55-23353 dose
25 not have reciprocating portions as in the reciprocating
fluid machine, and accordingly, the rotary shaft system
can be completely balanced. Thus, this does not cause so
much vibiation, and further, the relative slipping speed

between the piston and the cylinder is low so as to



4. relatively decrease the frictional loss, that is, this machi ne

“has an advantage inherent to the displacenent fluid machi ne.
However, the behavior of the piston is unstable 5 during operati-on, and
accordingly, it causes a problem of 4 increased vibrations and noi ses
and an increased | eakage of the working fluid, which lead to

d dat i i . f ) . F h duri

suotion st rokdehntiiRly HeSiERen e Artctitral tosk( HERELS%A EhEfion

port and &%&ﬁw%g; ﬁ?gédw}é}a{ e COIRL Sarst Ofo R KT aﬂsﬁfaggﬁnpnd
e p a I ng angle o

the orbiting prston, varies pendi upon rota t he
shaft of the pg ,$§Eﬁgﬁ@pordingly, it is hard to ensure the suction
passage and tﬁ%ﬁﬁggc arge 15 passage which are necessary and sufficient,
causing a pr olHewewdr fegiadsshHeid e S8 NEe pistodUM/alYsEabIGE

-1 NVENTI ON An object of the present invention is to provide a

di spl acenest fdurihgresperetidn chandnersstdinglypl &t €8uséshavpooblen ef
orbiting piston and which can attain an i mprovenent in performance and

reliability. increased Twibrationis amdonoisestandhanpincveasedyieakage
there is provided a displacenment fluid machine in which a _di spl acer
and a cyl i nderofaréhe WRFHRE £ Heiderhich load £p degradafignsdBce is
defi ned between the i nner wall surface and the outer wall surface of
t he displacerﬁﬁﬁéb ©®the center of the displacer is aligned with the

rotary center lréhdP! e Pilladl dfed BUHLAY' L¥cPiofPREESKE" fnd
10 discharge stroke, which is defined by a suction port and
a discharge port in the compression working chamber, and
the orbiting piston, varies depending upon a rotating
angle of the shaft of the piston, and accordingly, it is
hard to ensure the suction passage and the discharge
15 passage which are necessary and sufficient, causing a
problem of degraded performance.
SUMMARY OF THE INVENTION
An object of the present invention is to provide.a
displacement fluid machine which can ensure stable
20 behavior for an orbiting piston and which can atgain an
improvement in performance and reliability.
To the end, according to the present invention,
there is provided a displacement fluid machine in which a
displacer and a cylinder are interposed between end
25 plates, and a space is defined between the inner wall
surface and the outer wéll surface of the displacer when
the center of the displacer is aligned with the rotary
center of a rotary shaft while a plurality of spaces are

defined when the positional relationship between the



defined when the positional relationship between the

5 di spl acer and the cylinder is set to the orbit center,
conprising a neans for orbiting the displacer between the end pl ates
t.hrough the internediary of Iubricatindgoil. Specifically, the

means for orbiting the displacer 5 between the end plates through the
i nt di , | ubri cat.i 1) f di

| ubr i cati ng oftaRkare o e dathinges £8 FeE Eactnd SEBLE, efhrafes (e
end prates, AledgaNa e #'ndlhd Ut orbilfidPthd "aldf) 28r PhathebaCLAd Ne

end plate forne erelrn wth a suction” por position ces

suct i on port. Gl ¥l d AR (s LSl ale 8CLB0E catifeotnd Pl ale

formed therein w arge port at a position which faces the

di scharge port. spédific | {Hd Ghedds THbr XMW iy dhe displat@r 1 is
a plan viewillustrating an orbiting type conpr essi on el enent

accordi ng 50 Hetrdmlithhaternd pletes thyswglenthe nimbérmediary of Fi gs.
2A to 2D are plan views showi ng operati onal principles of the orbiting
type conpressilotbmicaring ieil 20is t¢emposedi ofnr neans cfor cfeadingvent i on;
Fig. 3 is a laongitudionally sectional view il lustrating a displacenent
type conpr essér'ﬂ?ﬁ&ﬂ%ﬂ-% ¢Hl into jHhese imreaces of neherdisRlarftent i on;

Compr ossi on clUHAR ERneT offs nd piates afdedde Gre o phclale™ P°
i nventi oM formed i %ene dfa PISESPELLING W& Lhd ! BPALE! £0EnEE
10 therein with a suction port at a position which faces
sﬁétion port, and an hole formed in the end plate facing
the end plate formed therein with a discharge port at a
position which faces the discharge port.
BRIEF DESCRIPTION OF THE DRAWINGS
15 Fig. 1 is a plan view illustrating an orbiting type
compression element according tc an embodiment of the
present invention; _

Figs. 2A to 2D are plan views showing operational

principles of the orbiting type compression element in
20 the embodiment of the present invention;

Fig. 3 is a longitudionally sectional view
illustrating a displacement type compressor according to
an embodiment of the present invention;

Fig. 4 is an enlarged sectional view illustrating

25 the orbiting type compression element portion in the
embodiment of the present invention;

Fig. 5 is a perspective view illustrating an
orbiting type compression element portion in the

embodiment of the present invention;



orbiting type conpression element portion in the enbodi nent of the

present invention; Fig. 6 is a |ongitudinal sectional
view illustrating a di spl acenent type conpressor; Fig. 7 is
a..perspective view illustrating an Borbiting type conpression el enent
according to an 5 enbodi mrent of the present invention, Fig. 8
Is an enlarged view il lustrating an orbiting type conpression el enent
of a displacenent t§pg. 6 isc6n39@§§6¥“¥k%&&1§aq}ﬂqmaiwvﬁﬁxxﬁkﬁnﬁtxﬁtinga

pr esent i nventi Fig. 9 is a longitudinal sectional view

n, 10
illustrating 2 3P3P§Efnﬁﬁé'né‘ﬂ?et§=ﬁ E&FHOFSsor according to an enbodi ment

of the present inveption, . Fiq.. 10_i.s a.nerspective view
il lustrating an 18r it Mg Fﬁ@?&ﬁ%r"é'?si" el TSR hccor ding to

an 15 enbodi gggg_tg{.lgﬁ ?{?P%L%?ﬁ‘%eis‘@ér At ieﬁ.'érnent °°°rdiE‘:qgi§ir?glﬁ1ﬁ§\pteo 11D are

pl an vi ews show ng op I'ncCr pl'es of an or

conpr essi ors el gBBHimBn&Nof theCpRedeiRNtinenti®dr €sent invention;
Fig. 12 is a viewillustrating an air-conditioning 20 system to which a

di spl acement type cpiplesses aacendafged viewo AN v AR  ardloddit i psent
I nvention is applied, Fig. 13 is a refrigerating system to which
a di spl actypet coppeessipne el emeadtc oifdian glitsp lacemantd itypie of the
present invention is applied; 25 Fig. 14 is a plan view illustrating
an orbi'ting COMPreegAradcePILRARIt ot Be pmbodimenty of ithe present

invention;

10 Fig. 9 is a longitudinal sectional view illustrating
a displacement type compressor according to an embodiment
of the present invention;

Fig. 10 is a perspectivé view illustrating an
orbiting type compression element portion according to an

15 embodiment of the present invehtion;

Figs. 1ll1A to 11D are plan views showing.operational
principles of an orbiting type compression element in an
embodiment of the present invention; |

Fig. 12 is a view illustrating an air-conditioning

20 system, to which a displacement type compressor according
to an embodiment of the presen£ invention is applied;

Fig. 13 is a refrigerating system, to which a
displacement type compressor according to an embodiment
of the present invention is applied;

25 Fig. 14 is a plan view illustrating an orbiting
piston according to the present invention;

Fig. 15 is a view illustrating a method of
assembling an orbiting type compression element according

to the present invention;



Fig. 15 is a viewillustrating a nethod of assenbling an orbiting type
conpr essi on el enent accordi ng to the present invention;

7 Figs. 16A to 16B are views _show ng rel ati onshi ps ~ between
a.shaft rotating angle and a working chgrrber_ in guadr upl e | aps;

Figs. 17A to 17B are vi ew showi ng rel ationshi ps 5 between a shaft
rotating angle and a working chanber in triple laps; and

Fig. 18A to 18C are Riigsys 1i6a dxt 168 myenrvisper ahowing relatidmshiyps where
a wap angle of the conpression el enent is greater than 360 degrees.
10 Descri pti onbgtwesn & shafite Fatatdagangle and a working sthambemnin oned
features of the present i nvention will be nore clearly understood from
enbodi nent s of H@BSivention. At first, expl anation will be

her ei nbel ow made of . St.ructur 15 an orhiti.ng fl u d .machi ne
“according to the prgslg%t' 17K tion\?'gg T Wit rsg?"m&#c? ‘?j%s.q“lp?o 3.

[he present™i nbotiean & BHatlh SOy FOAN AR & h M RS 1 e

conpressi ve opeiraigl@N 1@fpd Narepnpression 20 el ement shown in Fig. 1, and

Fig. 3is a vertical sectional view a closed conpressor incorporating
t he conpr essi OFigl.eI8A tNQABT iareFiviews ifillistkadtird) an opdxdided
view illustrating the conpression el enent shown in Filg. 2, and Fig. 5

i s a perspectiva dheyvcasec whelreva wragh angils esSithe aomypards sion ialement
is greater than 360 degrees.
10 Descripﬁion of the Preferred Embodiments:

The above-mentioned features of the present
invention will be more clearly understood from
embodiments of the present invention. At first,
explanation will be hereinbelow made of the structure of

15 an orbiting fluid machine according to the present
invention with reference to Figs. 1 to 3. Fig. 1 is a
plan view which shows a.compression element according to
the present invention, and Figs. 2A to 2D are plan views
which shows compressive operation of the compression

20 element shown in Fig. 1, and Fig. 3 is a vertical
sectional view a closed compressor incorporating the
compression element shown in Fig. 1, Fig. 4 is an
enlarged view illustrating the compression element shown
in Fig. 2, and Fig. 5 is a perspective view which shows a

25 compression element portion.

Referring to Fig. 1, a compressioh element 1 has
triple laps having one and the same contour and combined
together. An inner peripheral shape of a cylinder 2 is

formed such that counterclockwise spiral hollow portions



Referring to Fig. 1, a conpression element 1 has triple laps having

one and the sane contour and conbi ned - t ogether. An inner peripheral
shape of a cylinder 2 is ~ formed such that counterclockw se spiral

hol I ow portions '8 8 2a having the
sane shape are di sposed every 120 degrees - angular intervals (having a

center O). Apluralit . (three in this case) vanes 2b projectin
inward are ah?%V?BédtBﬂ ﬁéﬂepﬁk?PﬁngrSfd%ﬁ??éeFEEE@Eﬂivézol999:3 s

rranged | o (BATRERE, FRRREYETe! ChaKaRT R, PERES= 0 ) oA BAuRRIRERE e s

2 whi ch : ' 1d] : : t hat of
vanes 2b) of t RpESHITKLIY Bage) walbHlop BRofSchinh KM SdT "D gap
10 having a ggﬂéwaéd%at En@opbtibadi ug) thasae%%d;c%&weep the

cylinder 2 and the orbiting piston 3 when a center 0 of the cylinder
2 is mude B0 cesuntepbllotRwisécspLral Rbllow pbieionhdi 2i.n@nporbitidg
Further, characters a, b, c, d, e, f denote contact 15 points where the

i nner peripherpistehl 3 28 atrahged insigei tHer cglinderv2nés 2bngaged wilth
orbiting piston 3 contact with each other when engaging with one

anot her . irner paripharalrwallshici inbicheprghpextons havingor t he
cylinder 2 is'coggosed Qf identical groups.  of curves 20 which are

smoot hly and chRAFPRTOHRAYUBoRReCREVRRRrehFREn that,psi vAsRS. ZRheRTatthent i on
poriphoral  CYRAPREEGZ and PRER, EABLvEHeRaAbnc A APREA LIS % B
spiral cune (h4Pifgds 8bnbEEn¥2REatRP (8EBiEOPEHIRETI i85 defined between
the cylinder 2 and the orbiting piston 3 when a center of
of the cylinder 2 is made to correspond to a center o of
the orbiting piston 3.
Further, characters a, b, ¢, d, e, £ denote contact
15 points where the inner peripheral walls 2c of the
cylinder 2, the vanes 2b, and the orbiting piston 3
| contact with each other when engaging with one another.
Here, the contour of the inner peripheral walls 2c¢ of fhe
cylinder 2 is composed of identical groups of curves
20 _which are smoothly and continuously connected at three
positions. When attention is made to one of these
position, curves which circumscribe the inner peripheral
walls 2¢c and the vanes 2b can be regarded as a thick
spiral curve (tip ends of the vanes 2b are considered as
25 a starting end of the spiral curve), that is, it is
composed of an outér wall curve (g-h) of the vane 2b
which is a spiral curve having a wrap angle of about 360
degrees (it is meant that a design value of the wrap

angle is 360 degrees, but this value cannot be precisely



25 a starting end of the spiral curve), that is, it is conposed of an

" outer wall curve (g-h) of the vane 2b which is a spiral curve having a
w ap angl e of about 360 degr ees (ié is meant that a design val ue of
t.he wrap angle is 360 degrees, butYthis value cannot be precisely

obt ai ned due to manuf acturing tol erance. The sane ds foll ows) and an
i nner wall curve (h-i) which is a spiral curve having a wap angl e of

about 360 degobiai due to,mappfagtuning rﬁ%‘r‘ﬁ?&‘ﬁ)‘héﬂ%ﬁ e 2S¢ at the

e 1 o AT L AR L.

three curves | l&ﬁi% aI equal
pitches (120 egreesl'ﬁlg’l;t ‘i{f'ﬁ ,;;._l(?l‘y gg.uq[ er wa c?‘rsvoz a e |%er wal |
curve of the Jlfhecf ¥Fethe Rindr P RHeTaA QLYK Gt HLTAKIvdY @

snooth curve (for exanple, i-]J) suCh as an arc to constitute a contour

of an innes paidntivnedlondPositicty s @REined By dle Gutde walElcurve
peri pheral walls 3a of the orbiting piston 3 is obtained by the sane

principle 15anss tHeatirofer waldbarweentThenespixedl ralemehts each

Al t hough it has been described that the spiral el enents each conposed
of three curvermpased of dheaefthznee | funves g cinumiagantially |y equal
pitches (120 degrees), .which accounts for unlforn1d|str|but|on of 20
a |l oad caused Waﬁﬂ‘ﬁ?{éé's %%ﬁ?&%w (&Y (ié‘s’iﬁh%d 0 deggess) gqngd

easi ness of ure Une i tches Ve t.he above
consi derati on?rg ot gﬁt Cg‘r" ahd the P%W’erefﬁ]élhaﬂ%‘ﬁe vﬁ#lﬂb% made

of the cofpresy{ent spiral elements are connected together by a
smooth curve (for example, i-j) such as an arc to
constitute a contour of an inner periphery of the
cylinder. A contour of the outer peripheral walls 3a of
the orbiting piston 3 is obtained by the same principle

15 as that of the above-mentioned cylinder 2.

Although it has been described that the spiral
elements each composed of tﬁree curves are _
circumferentially arranged at substantially equal pitches
(120 degrees), which accounts for uniform distribution of

20 a load caused by compressive operation to be described
later, and easiness of manufacture. Unequal pitches serve
if the above considerations are not problematic.

Now, explanation will be made of the compressive

- operation of the cylinder 2_and the orbiting piston 3

25 constructed as mentioned aboﬁe. Suction ports 4a and
discharge ports 5a are arranged at three positiomns,
respectively. When a drive shaft 6 is rotated, the

orbiting piston 3 revolves around a center o’ of the

stationary cylinder 2 with a turning radius of & (which



operation of the cylinder 2 and the orbiting piston 3 25 constructed as
menti oned above. Suction ports 4a and di scharge ports 5a are arranged
at three positions, respectively. \When a drive shaft 6 is rotated, the
orbiting piston 3 revolves around a cent@r o' of the stationary
cylinder 2 with a turning radius of [err] (which

10 Is a distance between the centers o, 0') while not turni ng on

its axis, so as5t8 GEEtABCe, befyeen: thencenters o, & )i mhideinathg piston 3

a plurality of kin hanbers . 7 (tho . a pluraljty of closed

spgcg; dgfynedt§%§ﬁ% %°g %tst%%IPﬂngP 6%rgﬁﬁgP§&ﬁ %§%“ﬁﬁl€ﬁ%uﬁﬂﬂﬁ§;(ﬁ_the
i nd t A L [ | t . of th

o bt [irg pi st oST5Ehe! BEREKLAD BIBLARCHS) of BalZalTLY) of Wolllird] dnlibars, o

after conpletion(ghosdChbieOR Piu2keitd of closld %%g%%t ,'d@%ﬁ.?xfedcw | on
d tinme t

stroke, these spaces 10 | Ssappear and at the sa e suction stroke

i s corpl ethd, iandrspeklipheryPefned’ HaldYNcRHtatrORE the cﬁq\e@é@r in
the case of being used as a punp, those spaces are comuni Cated with

t he outside thRoagd the outerdperhphgeypsideSanllhncohtotrbhod il , three
working 15 chanbers are always defined. That is, the same nunber of

t he worki ng ch@fFBéFingspigkenoB,t in vhiach gompdessiod. (dischaxgelle case
where t he nunbe o& t he vanes (the nunber of spirals) is, for exanple,
4 (four), foursIv'xB? enyScRifigeted afteg, goppiletiennpénsustionnsityoket.i % i s
det er m ned in-%ﬁ ve_nmanner mentigned §gg e. That is, one working

20 ab
chanber is def chv@i?géﬁ?rg , CSBPTREPAPeS e, ckhesg spaces,
conpressi Qi ar 8 ghiEehfUah8 LPC+HENEERePRikhbO/he®Bdction stroke is

completed, and so these spaces are counted as one.
However, in the case of being used as a pump, those
spaces are communicated with the outside through the
discharge ports 5a). In the embodiment, three working

15 ch;mbers are always defined. That is, the same number of
the working chambers as that of the vanes are defined.
In the case where the number of the vanes (the number of
spirals) is, for example, 4 (four), four working chambers
are defined when the configuration is determined in the

20 above manner mentioned above. That is, one working
chamber is defined every spiral, so that pressures caused
by compression are directed to the center portion, and
accordingly, there can be offered such an advantage that
less nonuniform contact is caused. The relationship

25 between the number of spirals and the number of working
chambers will be explained later.

Referring to Fig. 2, explanation will be made with

respect to one working chamber 7, as surrounded by the

contact points ¢, d, and shown by hatching, (the working



accordingly, there can be offered such an advantage that | ess
nonuni form contact is caused. The relationship 25 between. the nunber of

spirals and the nunmber of working " chanbers will be explained |ater.
Referring to Fig. 2, explanation will Bd made with respect to one
wor ki ng chanber 7, as surrounded by the contact points ¢, d, and shown

by hatching, (th Ki . . h divigded_int
c%angefslgg tgﬁpé#gégc#£§’dlv%%ﬂ%lﬁ??%ntg?agger %%gs?#gkggbﬁéaﬁfg%ggupled
nt ) . . ¢ i )
Fg. 2A shovs SOPRArOHS, OF WdBson s TR OBRE R-8 £BEE1LY 1fith BRET e
wor ki ng chanmbegy Zmib i %&éﬁeﬁé‘%gnc&ﬁﬁfession4§t£§kéoﬂﬁ| ih@@iaEEa)dZB

shows a condition I n whi drive shaft 6 is clockw se rotated by

an angle of 90rig. 28cgliews 4resndieiohoifWALERNSAceoHi bEOA. wbitkihgr

Fi g. 2C shows a condition in which rotation is continued by an 10
angl e of 180 demwidsidhtonthdewarkimgathambseri Bnthaodghki ghe suctibnspowt a
condition in which rotation is continued by an angl e of 270 degrees
fromthe origi4alipoctmpbetedhcighe2B showst at conditienninnwbdchythe angl e
of 90 degrees fromthe condition shown in Fig. 2D, the condition is
returned to 18Fiv¥ReSRabhné | +s Friockrisenretatad gErﬂPnQnSﬁﬁnﬁgrg?

docrasc | 1" ShiHEaoe L2 L8 Lo RLSBI S8R BEEEROEN UL L 1o
chseharne vel 8o s HWhas ol £EURLESE, NEoLUEBECES B
di schar ge 19al Vgng1d Sof Ui FBEbGRLLY PPERCENRY 021 BEASEUpBsition, and Fig.
2b-§hows a condition in which rotation is continued by an
angle of 270 degrees from the original position. When the
rotation is. continued by an angle of 90 degrees from the
condition shown in Fig. 2D, the condition is returned to
15 one shown in Fig. 2A. Thus, the working chamber 7
decreases in volume as the rotation progresses, and
accordingly, the working fluid is compressed witﬁ the
discharge port 5a closed by a discharge valve 8 (as shown
in Fig. 3). Further, when the pressure in the working
20 chamber 7 is higher the outside discharge pressure, the
discharge valve 8 is automatically opened by a pressure
differential, and accordingly, the compressed workin§
fluid is discharged through the discharge port 5a. The
shaft rotating angle from the completion of suction
25 (initiation of compression) to the completion of
discharge is 360 degrees, and the next suction stroke is
prepared while the compression stroke and the discharge

stroke are carried out, so that at the time of the



differential, and accordingly, the conpressed working fluidis
df scharged through the discharge port 5a. The shaft rotating angle
fromthe conpletion of suction 25 (initiation of conpression) to the
conpl etion of discharge is 360 dedghZes, and the next suction stroke is
prepared while the conpression stroke and t he di scharge stroke are
carried out, sQ th t, at th% t.L me. of

a

12 conpl eFPBR 8F18Ps8 P@gchfgﬁesFﬁgkﬁefp c Bt SOPPpRessiony ( gke s

initiated. troke £% %? Qgg above, the working chanbers 7, in which
conti nuous conpre55|on IS e ed, are distributed at 5 substantially

equal pitches arounﬂstﬁﬁnéibﬁédsaﬁa§e6 the wbo2k3h§d cRhmbl®sC9Nl §h Whildhe

orbiting piston 3, and conpression with différent phases'’is effected

in the woeshtgnabasbesfipressiioh s, efifblteds ake! B swRibutad at
chanbers 7, the shaft rotating angle fromsuction to 10 discharge is 360

degrees. H&wevsubstanthalilyneqdakepitches arbusd thekdrdvehshiadts 67 are
defined and permt discharge of the working fluid with phases which
are different 1peated atohheocmntepyofinthegbsbitingOpdesoees, andt hat when

it serves as a conBressor t he morklng fluid is discharged 15 three
times over t heCOWBFESFHPR: Fhkhadifferentcphasgseds. effected,dn tthe s

Found i 1 & roclBF5Eas: Hokbpes - Bha% bea ywithoeng O LBRORPTRIBE. Now
assum ng t hat %ﬂ&mbers §PagRs gggggegogﬁgkg nkggﬁgn%gﬁﬁfsﬁgggl t|§? of 20

conpression (t spaces Surrou pOi are a

singl e spage, &thﬁHﬁé@slﬁaﬁéﬁ'aﬂgfﬂéssuﬁahager, inSthekcemBddifEntnaces
carrying out conpression stroke are
three working chambers 7 are defined and permit discharge
of the working fluid with phases which are different from.
one other by an angle of 120 degrees, so that when it
serves as a compressor, the working fluid is discharged
15 three times over the shaft rotating angle of 360 degrees.
Thus, it is possible to advantageously reduce pulsation
in discharge, which is not found in a reciprocating type,
a rotary type or a scroll type. Now, assuming that thé
spaces defined at the instance of completion of
20 compression (the spaces surrounded by the contact points
c, d) are a single space, the spaces carrying out suction
stroke and the spaces carrying out compression stroke are
designed to be made alternate obtained even in any
compressor operating condition, and accordingly, the
25 = operation is shifted to the next compression stoke just
at the completion of previous compression stroke, thereby
enabling smoothly and continuously compressing the

working fluid.



designed to be nmade alternate obtained even in any conpr essor
operating condition, and accordingly, the 25 operation is shifted to the
next conpression stoke just at the conpletion of previous conpression
stroke, thereby enabl i ng snoot hly 1&hd conti nuously conpressing the
morklng fluid. 13 Next ,
explanation will be nade of a conpressor which I ncorporates the
orbiting type conprregtonegp2anatién\willl be madbebEnae compriegsor3 which
Referring to Fig. 3, the orbiting type conpression elenent 1 includes,
in addition £n¢orpheatgbihﬂerotbatdngheypebbbhpgepiibnneaemsndeﬂawﬁﬁh
above, a drive shaft 6 having an eccentric portion 6a fitted in a
beari ng porti ocheferencenhtocEags: §o#9|§n B@ferrlngh§°oﬁbgtlﬁg #het on 3 and
for driving the orbitin I ston main b arln 4 and sub- beari ng

5 serving az ﬁﬁbbE%an SrFPHH§eFEF°PoEFﬁHFPt splﬁ?b949¥&§Pﬁg
' 2

chotton poRt 465! bRfeaPLindRE KurRdsERR AEEsEISg P‘ﬁ%ﬁf‘sgh?&’ggeﬁ'&ﬂ%

formed in thedgggvgeaéSBg ??eren havgh cg§ ggcgﬁh¥gc %%E%°5F%g-valve

type (operate press openi n osing the

di scharge portfééteahﬁnahoﬁéaﬁﬁﬂ?'ﬁBE@;BﬁbBB'Eﬂ Ehét&&n%er por®igmIeE W th
the i nner peripheral wall 2c of The cylinder | e béi ng nmade

eccentric by atherorbgtingi piskonr 3 hudt fexr drlv&ﬁgemhblQrbﬂthm@ﬂpﬂ&t@h t he
drive shaft 6. Further, there 20 are provided a suction cover 9 nounted to
an end surface3, a maintheaming Beandng gubecbdakring & sescviog alsanber 10,
and a discharge cover 11 nounted to an end surface of the .
10 bearing portions for journalling the end plates closing
opposite end openings of the cylinder 2 and the drive
shaft 6, a suction port 4a formad.in the main bearing 4,
a discharge port 5a formed in the sub-bearing 5, and a
discharge valve 8 of a reed valve type (operated by a
15 differential pressure) for opening and-closing the
discharge port 5a. The above-mentioned orbiting piston 3
engages with the inner peripheral wall 2c¢ of the cylinder
2 while being made eccentric by a turning radius &by the
eccentric portion 6a of the drive shaft 6. Further, there
20 are provided a suction cover 9 mounted to an end surface
of the main bearing 4 to define a suction chamber 10, and
a discharge cover 11 mounted to an end surface of the
sub-bearing 5 to define discharge chambers 12.
A motor element 13 is composed of a stator 13a,
25 which is shrinkage-fitted or so forth onto one end
portion of the drive shaft 6, and a rotor 13b. This motor
element 13 is composed of a brushless motor for

enhancement of motor efficiency, and is driven and

controlled by a three-phase inverter. However, a motor



sub-bearing 5 to define discharge chanbers 12. S A notor elenent 13
i*s conmposed of a stator 13a, 25 which is shrinkage-fitted or so forth onto

one end portion of the drive shaft 6, and a rotor 13b. This notor
el ement 13 i s conposed of a brushless ridkor for enhancenent of not or
efficiency, and is driven and controlled by a three-phase inverter.

However, a notor 1 other than a

brushl ess not Pthex cHaR 3 la':"és.h%f%rm%F°ﬁ' sucl.:i ABuBt éoﬁ'nﬂ?'c}?," R&y *oe
used. i$3h§t15¥fﬁfgggqgﬁﬁ§gﬁg Q%e&be drive shaft 6 is

subnerged in aTubrrcating ol ored’Tn the bottom 5 portion of a
closed contalner 19mgUidies ehdl$Ereibn of tREOHEIH Snarg! 6oRsPi pe 16 and
a

a di scharge pipe 17. The ove-nmenti oned wor ki ng chanber 7 is defined

by the inner guhb edNbh o4 Y@btidetOhgt He1CYli BH6fed, ihheheapettsdh and
the orbiting piston whi ch-engage with one another. 10 Further, the

di schar ge ghanpertiéniasfiaothbsedfeontainerplbsskruethert hthekesatecont ai ner
15 by a seal nenber such as an o-ring (which is not shown).

Further, sinceprovideddhsshatien pipeulé andsaugdacharget papeubii.cFheng oi
14 stored in the bottomportion of 15 the closed container 15  the

| ubricating oia¥bavermentioned workingnchambered ks defipedshywiher dpReF in

t he drive shaft 16 . from the | r end.of .the_latfer which.is
subnerged in tREFIRRPFRL ¥ ¢ af the EYLERdex ¢y okngs vanes b apd, | f ugal

D 1 o AR SEELLING LR ORI L8 Sl UEH Bhe! ofLD OF2r)
hole 6b aR@ a Phither, the discharge chamber 12 is isolated from
pressure in the closed.container 15 by a seal member such
as an O-ring (which is not shown).
Further, since a high discharge pressure acts upon

the lubricating oil 14 stored in the bottom portion of

15 the closed container 15, the lubricating oil 14 is led
into an oil feed hole (not shown) formed in the drive
shaft 16 from the lower end of the latter which is
submerged in the lubricating oil 14, under the action of
a centrifugal pump, and is then fed into sliding portions

20 such as the main bearing 4, the sub-bearing 5 and the
working chamber 7 through an oil feed hole 6b and a oil
feed groove 6c formed in the drive shaft 6 so as to
enhance the lubrication of the sliding portions and the
sealing quality between the working chambers 7.

25 The front and rear end portions of the rotor 13b in
the motor element 13 and the lower end portion of the
drive shaft 6 are provided with balancers 18,
reépectively, in order to cancel out amounts of unbalance

during rotation. Further, an oil cover 19 is provided on



feed groove 6¢ fornmed in the drive shaft 6 so as to enhance the

l~ubrication of the sliding portions and the sealing quality between
t he worki ng chanbers 7. 25 The front and rear end portions of the
rotor 13b in the notor elenent 131&nd the | ower end portion of the
drive shaft 6 are provided with bal ancers 18, respectively, in order
to cancel out anmounts of unbal ance during rotation. Further, an oi

cover 19 is prehediewen end of the a discharge cover 11 in oxder to (he

| ower end of the_a discharge cover 11 in order to educe the agitating
resi stance of ??QPF%bF?%a?ghﬁaE+?g resigtaney B% the }Béﬁ?FBFLBF Pﬁg

b anee 50 Tttt B o LBNGTcE ML B 1l kS
constituted. 3 uer endﬁ%ﬁi@f&ﬁ'gg Phé affvgagﬁafé %k?“ﬁ?%ht@ﬁigork'ng
.~ As shown by

fluid (coolant) wth ref®erence to Fig. arrows in the

figure, theg Wfk&ﬂg%é,sﬂ%&iéﬂhﬁ?ﬁe éQoséaOésngpeeaéakn% 15 through
WS

t he suction pipe 16 o} into the 'suction chanbéer 10 in the suction
cover 9 necmseithtedhe end surface of the main bearing 4, and

then flows into the conpression elenent 1 through the suction port 4a
where it is conpresBxplasatien\wiklnge aaddecbfinfdow7ofsthHecweonkdngi n vol une
in the orbitiqg moti on of the orbiting piston 3 caused by rotation of
the drive Lnidt (gookmmtl oWbFlssefieneneengof Figd 4+ oh8 ShP¥BghYt he

di scharge port 5a forped in the sub-bearing, 5 and_into t he di sgcharge
Charmer 232 ot REEREE AROthE $1uEs o Fhe (Rotling, Brulagsusker. LRRE TBRK o

fluidis h%g igigségecggégfngg 15 through the suction pipe 16 flows
' into the suction chamber 10 in the suction cover 9
mounted to the end surface of the main bearing 4, and
then flows into the compression element 1 through the
‘suction port 4a where it is compressed as the working
15 chamber 7 is decreases in volume in.the orbiting motion
of the orbiting piston 3 caused by rotation of the drive
shaft 6. The coﬁpressed working fluid flows through fhe
discharge port 5a formed in the sub-bearing 5 and into
the discharge chamber 12 while pushing up the discharge
20 valve 8. Then, the working fluid is led into the space on
a side of the motor element 2 through discharge ports Sb,
2d, 4b, 9a formed respectively in the sub-bearing 5, the
cylinder 2, the main bearing 4 and the suction cover 9
and communicated with the discharge chamber 12 to cool
25 the motor element 2 and then discharged outside of the
compressor through a discharge pipe (not shown).
Referring to Fig. 5 which is a perspective view
illustrating the orbiting type compression element shown

in Fig. 4, thg main bearing 4 is formed in its center



a side of the notor elenent 2 through discharge ports 5b, 2d, 4b, 9a
formed respectively in the sub-bearing 5, the cylinder 2, the main
bearing 4 and the suction cover 9 and comruni cated with the discharge
chanber 12 to cool 25 the notor el endfit 2 and then discharged outside of
t he conpr essor through a discharge pipe (not shown).

Referring to HlptfonMwith & maie Soriny epéﬁ:@ﬂ\bn 4c Jbuktal fihgothde
orbiting type“conpression el ement shown 4, the main bearing 4
is formed in idiivensiedft, and three suction ports da 16 portion
with a main bearing portion 4c journalling the drive shaft, and three
suction ports clarcumferentially entranded sat aageal gpitches aboghethabout the
center of the nmain bearing portion 4c. Further, three 5 pressure

equal i zi ng holeantar i of tthe fmain dearing pertion 4cs Furthes, hthree a

di aneter substantially equal to that of the dlscharge ports 5a are

formed at PosiRFYFAUre equplizing l?@?ﬁe“‘éh%’%h"&?ﬁef‘hﬁhg 53 FOPRERTTN the

Centor of 1 HHPn Bl BV F HLoRSESH ST ARE 5T Adoal £07pnat

sub- beari ng S o S eg | ol es 4e, and
t he vane porti ongﬂg% &:?Q:?}gap% nder Ew ﬁg g?}éﬂes%cﬁtr:e%g%y&g%#em t hr eaded
in thread hol epddsing to Fetid wscﬁxfg%&@@asanﬁoéméa {Qrerd shsrein with

cut- 15 out portlons 49 for returning oil. The sub-bearing 5 is

forned therei ibediing 5 s D ptfdrdit LTI NeGEAE pitéhes abohibethe

di scharge chanber 12. - The cylinder 2 nounted to the main bearing
4 is 10or mmhtdmwref nthe tieiw| B=sa2ing roxticn dent The ¢hiinden 2 and

the sub-bearing S are fastened by screws threaded in
thread holes 4e, and the vane portions 2b of the cylinder
2 are secured by screws threaded in thread holes 4f.
Further, the main bearing 4 is formed therein with cut-

15 out portions 4g for retﬁrning cil. The sub-bearing 5 is
formed therein with a discharge port 4b communicated with
the discharge chamber 12. |

The cylinder 2 mounted to the main bearing 4 is

formed therein with holes 2e for attachment to the main

20 Dbearing 4, and with holes 2f for securing to the main
bearing in brder to prevent radial deformation of the
vane portions 2b. An end surface of the cylinder 2, which
abuts against the discharge port 5a formed in the sub-
beﬁring 5, is formed therein with an inclined flow

25 passage 2h. Further, a cut-out portions 2i for returning
of the o¢il is formed in the outer peripheral portion, and
a discharge port 2d alsc formed in the cylinder 2 is
communicated with the discharge chamber 12 formed in the

sub-bearing 5.



20 bearing 4, and with holes 2f for securing to the main .
order to prevent radial deformation of the - vane portions 2b. An end

surface of the cylinder 2, which abut s agai nst the discharge port 5a

bearing in

formed in the sub- bearing 5, is fbfned therein with an inclined flow

25 passage 2h. Further, a cut-out portions 2i for returning of the

oil is forned in thghgubgb RS R 8sonP @' tjigon, szg}% e P05t 2d
also forned in the cyllnde% 2 pr connunlga tﬁ?:ﬁﬁa |sc arge

17

bearing porti oef3bhei diravehisbhftthé dscdmniseirtead)r tamh sdpressurdf the drive
serted, and a pressure comuni cation hole 3c are forned

shaft 6

isin

chamber 12 fOrABBeaﬂlhbeportloﬁUbbbedhthgwﬁlch the eccentric portzon 6%\

The orbiting piston 3 is inserted in the cylinder 2

in the center gemmpBAcgtionshofle dcharendopmedoind the [cegrteny gor3eian eof

f or med
respect
portion

with a sub-beaPPRGp 8?‘5 gﬁ"gg Jgfe} %FFFF&St ﬁ%r g’fﬁe\/é’%ﬁwg Pisten g \r/]vl ts h
I’ e
bbout the contSeEBRERAYRLE | ig%e%takc?*%g oSPPR eae%%;e@?gﬂge‘*aaﬁ

in the

iva%/

3b.

per _and | ower end surfaces of the orbiting piston 3

u
aFBﬁg°FgétFH9éBl§§ﬁ§s33d°é%tSFGPW&Sfﬁ@n@@ﬁeforme ddy ithe
in its center portion

ports 5d in thgearingf pbBtebnaapount er - sunk hoIe havi ng a di aneter
substantially equal fo that of the suction ports 4a formed in the mai n

bearing 4 are for nethet sub-beairiagnbeienFoamed SaUak sPideslies: PR drhre

center
pi t ches

of the
10

15

20

25

sub-bearing portion 5c at circunferentially eqau
with a sub-bearing portion 5c journalling the drive shaft

6, énd with three discharge ports 5a circumferentially
arranged at equal pitches about the center of the sub-
bearing portion 5c. Pressure equalizing ports 5d in the
form of a counter-sunk hole having a diameter
substantially eqﬁal to that of the suction ports 4a
formed in the main bearing 4 are formed at
circumferentially equal pitches about the center of the
sub-bearing portion 5c at circumferentially egaul pitéhes
to be positioned opposing the suctibn ports 4a. The
discharge valve 8 is secured by screws threaded into
thread holes 5e, and the vane 2b parts of the cylinder 2
are mounted to the main bearing 4 by screws threaded into
holes 5f while the sub—beﬁring 5 and the cylinder 2 are
secured to the main bearing 4 by screws threaded into
holes 5g. Cut-out portions 5h for returning of the oil
are formed in the outer peripheral portion of the sub-
bearing 5. A discharge port 5b is communicated with the

discharge chamber 12 formed in the sub-bearing 5.

10



to be positioned opposing the suction ports 4a. The 20 discharge valve 8

I=s secured by screws threaded into thread hol es 5e, and the vane 2b
parts of the cylinder 2 are mounted to the main bearing 4 by screws
t hreaded into hol es 5f while the §Gb-bearing 5 and the cylinder 2 are

secured to the main bearing 4 by screws threaded into 25 holes 5g.

Cut-out portions 5h.far t Mo A i 14 f ogred ':Q?{?Qﬁ_.outer
peripheral portion g?kﬁhghgugggba “gﬁgépﬁﬁg EFar I'SC §yg§g%bﬁ; |§_
communi cat ed Wahiaih%ing holkesCla,08dCkarhen 12 R TR NN i9d0-O/Md NY
5. 18 Wth the above-nentioned
arrangenent, tRgRePsGbsSbefring ScUridlfozmnigeh preasshitesSadctandetipon tthe nai n
bearing 4 and t he sub-bearing 5 uniform ze pressures acting upon the
upper and | oweupped andf doeeroentheusfbicesngfpitheorrbiting piettoad I n a

space defined by the end surface of the nain bearing 4, the end
surface of S.helogptedainng Space defined byylthedend syyface oicithen maimoke

and di scharge, _and _t he stabl e behavior_ of the_orbiting piston 3 during
oper ati on bgpripg donjthes 854 E&SfDEeOBFaFHQdFuhﬁkﬁ?qﬁﬁas%lﬁﬂﬁiﬁﬁ? 10
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sub. ear| 195, 8961e0betle B/ Bha 3 INLER ouareley ol AL oo

pi stons, the iBEeEhﬂaEEm?ressQE_EEﬁ p¥l bBiaineddNfelte WLY fRdeidhn the

orbiting piston 3. The orbiting piston 3 orbits wthin the space
defined byLg hewdall bef ekbgadyledider 2 and the nenbers i nt er posi ng

thereof. As for the sliding notion, sliding
A suction and compression (discharge) space is
defined by members (in this embodiment, the main bearing
4 and the sub-bearing 5, each of which serves as both a
bearing and an end plate) which interpose therebetween
15 the cylinder 2 and the orbiting pistons, the inner wall
of the cylinder 2 and the outer wall of the orbiting
piston 3. The orbiting piston 3 orbits within the space
defined by the wall of the cylinder 2 and the members-
interposing therecf. As for the sliding motion, sliding
20 between the both end portions of the orbiting piston 3
and that portion of the main bearing 4, which serves as
an end plate (a surface of the.main bearing 4 opposing
the orbiting piston 3 in Fig. 5), and that portion of the
sub~bearing 5, ﬁhich serves as an end plate (a surface of
25 the sub-bearing 5 opposing the orbiting piston 3 in Fig.
5) is substantial.
If such sliding is excessive, metals rub together to
excessively wear due to abrasion, and as a result, a

suction space and a compression space (discharge space)



20 between the both end portions of the orbiting piston 3 and t hat
portion of the main bearing 4, which serves as an end plate (a surface
of the main bearing 4 opposing the orbiting piston 3 in Fig. 5), and
that portion of the sub-bearing 5,1%hi ch serves as an end plate (a
surface of 25 the sub-bearing 5 opposing the orbiting piston 3 in Fig.

5 is substantéégacent to ?Aéhsgﬁﬂ £ éngghﬁegégﬁsﬁoégthggtglS&Fﬁ wgrn

togef[ her to excessi vely wear rasli on
suction Space;ﬁ&gtﬁoﬁoear§§§é9naSﬁf&ﬁl&ﬂ'éfhﬂﬁgfeigéﬁelnteﬁnal leakage,

19 . adjacent to each other are connected together at the worn

portion to raifmdaaPpodbEshodf | FEAEEEL6N| Dhethal ol-egkilicadiabatdbd a
probl em of reduction in the overall adiabatic ef ficiency due to

i ncreased nechefif talehcy sdeausedingreasedunbchanbeadetossheaustd by

The above-nentioned problens are solved by the provi sion of oil supply
means for Supprybbinarbetveen the metaisces of the orbiting piston 3
opposi ng the end plates. That is, in this enbodi nent, the provision of
the 10 oil gr oove%h%ea%ve mtw%dapr%%eeat arg splveddbyr t he
shaft to the bhoth end sur%acgf of ﬂi orbltlgg pi sto 3 enﬁbles t he
orbiting pistdFIIT LT Ut HOERPHAKPAYRS OT BAPBLYIRA: A7t RELb5Ph end

plates to enhajceed. ugaéfr@he o 99ﬁ+#2§1 %MB?heéggsgg%a Qt eSRaces. 15

By the way, test results have 3h visron of the oi

grooves 3e cayspst&HNIPeht bes Wesd this éxﬁﬁo&iﬁ%ﬁt”gtﬂésfni’&vrﬁsi‘ﬁﬁ beefiad

surfaces of the main bearlng 4 and the sub-béaring 5 I nt erpose
10 oil grooves 3e for supplying a lubricating oil fed from

the shaft to the both end surfaces of the orbiting piston
3 enables the orbiting piston 3 to orbit without making
contact with the both end plates to enhance a sealing
quality between the adjaceﬁt spaces. .

15 By the way, test results have shown that only the
‘provision of the oil grooves 3e causes contact between
the orbiting piston 3 and the end surfaces of the main
bearing 4 and the sub-bearing 5§ which interpose |
therebetween the orbiting piston 3. This fact will be

20 explained with reference to_Fig. 4. Since the working
fluid is discharged against the ocutside pressure from the
working chamber through the discharge ports 5a, a force
for pressing the orbiting piston 3 against a surface
opposite to the discharge ports 5a acts at the discharge

25 ports 5a from the outside through the discharge ports 5a.

| Thus, the orbiting piston 3 is pressed against the end
surface of the main bearing 4 in this case, causing

nonuniform contact.



t her ebetween the orbiting piston 3. This fact will be 20 explained with

reference to Fig. 4. Since the working. fluid is discharged agai nst the
out side pressure fromthe wor ki ng chanber through the di scharge ports
5a, a force for pressing the orbitdthg piston 3 against a surface

opposite to the discharge ports 5a acts at the discharge 25 ports 5a from
t he outside through_th discgﬁrge o%%s sa. . . f1§#§7 éhe.orbi inqﬁﬁéston
3 is pressed againsFufﬁgeﬁnd © °gu 8c¥OFkipge Frit ARG ESFW s
case, causing uni.Lok RLC : .

20 CMSI Y grom, BARUBLLESHRCRREREE. 5. SrPR BE HPS.SRHRROBSTES 24 rom
the outside oXfhyn Fa568s3tnbNErBIELhGpRALLA 43againseiliheh diPSses the

orbiting piston I nst the en ace of tRAe sub-bearing 5 in this

case. Accordi ngh¥faceScEhenar bub-B8aRifif08 3ni thBkCeasd.aad inlddy,

sub- beari ng 5, causing nonuniform contact. In order to solve
t he above- rient theedrbithhgnpiston 3 ist preassetodgadnst the pubsbearing
equal i zing holes 4d in the formof a counter-sunk hole having a
dianeter 10 Subcausingl ngnugifibrmocoh&actf the di scharge ports 5a

formed in the sub-bearing 5 are forned to be positioned opposi ng the
di scharge ports 5a. TRcesAgFn§PysScive Fhecabove-mgptiionnd prebdems: Ag

DO oL et SEHaL® DLl o omeua, S aA TSRS rad s B B
o oo FBER"S, B phUBHECEAE Bhthhdiaf 8 BSaptaa 1S

10 substantially equal to that of the discharge ports 5a
formed in the sub-bearing 5 are formed to be positioned
opposing the discharge ports 5a. Accordingly, the force
pressing the orbiting piston 5 through the discharge port
5a also serves as a force pressing the orbiting pisten 3

15 from the pressure equalizing holes 4d through the
intermediary of the working fluid as a force transmitting
medium which flows into the pressure equalizing holes 4d.
Accordingly, the both forces cancel each other, so thét
the orbiting piston 3 can orbit without making contact

20 with either of the end flates. The same is the case with
the pressure equalizing holes 5d formed at positions
opposing the suction ports 4a. The diameters of the
pressure equalizing holes 4d, 54 are set to belequal to
those of the discharge ports 5a and the suction ports 4a,

25 Dbut the depth of the pressure equalizing holes 5d
(opposing the discharge ports 4a) is set to be greater
than that of the pressure equalizing holes 4d (opposing
the suction ports 5a) in order to balance the pressing

force with the force for canceling out the former.



Accordingly, the both forces cancel each other, so that - the orbiting
pi ston 3 can orbit w thout making contact 20 wth either of the end

pl ates. The sane is the case with t he pressure equalizing holes 5d
formed at positions opposi ng the &liction ports 4a. The dianeters of
t he pressure equalizing holes 4d, 5d are set to be equal to t hose

of the discharge pqQrts Ha.a t he suctj.on rd,s. 4a, . 25 t e depth of
By TR B o B S pefion, ¥ ol

t he pressure equal pPpo nd‘ arge ports 4a) is

set to be gre ; at, . Qafs 4t &gﬁﬁHg | prd s 4d
(opposi ng aﬁt&%‘gagi?ctaﬁc:n orts aa):L i@iargr er teg1 %]ggrfic% t e%‘gssi ng
force with thgfr¥atls U QAU Hdi) Budritlf 4 Ud®'the sub-bearing 5,

21 As a result, since the orbiting piston 3 can mai ntai n an
equal axi al .gamilti efierfostntidrelRittheen tifdrdrioising piwtormi3, beptth ng 4
and the sub-bearing 5, whi ch interpose therebetween the orbiting

pi ston 3, 5t loil5 fGilms iHhesrekiedvweest weiari,ctfion targh abrhsdomsium thie to
nonuni form contact and the |like are elimnated and the orbiting piston
can orbit witmomynifigrm qentactiand the Hekeare rekiminaked apg|thes, thus

ol i abi i Ly AR Py 0 (PN HIY T A Srrgracihd Rbpl 5
e o 1 e, A B i LR o R 4
L o oSS i Wipegaadd SPEETLnd ity TSR cpi
adi abat i c16f f iy V¥mpaaEy h&@ﬂ%%@)ﬁ@fﬁgﬁ% RIS il supply a
conpressor w thout both pressure equalizing holes.
means. Further, the radial gap in the sliding portions
between the orbiting piston 3 and the cylindet 2 can be
held to be uniform, so that it is possible to provide the
displacement type compreséor havigg a high performance.

15 The results of tests have shown that the overall
adiabatic efficiency can be enhanced by 6 % as compared
with a compressor without both pressure equalizing holes.

Further, the pressure equalizing holes 4d, 5d ar§
arranged to ensure the suction and discharge passages,

20 and accordingly, fluid loss during suction stroke and
discharge stroke can be reduced to afford enhancement in
the efficiency of the displacement compressor. As
mentioned above, the action and effects given by the oil
supply grooves and the pressure equalizing holes can be

25 similarly obtained in embodiments which will be explained
below. In this embodiment, the pressure equalizing holes
are provided for both discharge ports 5a and the.suction

ports 4a, but even though they are provided only for



Further, the pressure equalizing holes 4d, 5d are arranged to ensure
"~ tthe suction and di scharge passages, 20 and accordingly, fluid | oss during

suction stroke and di scharge stroke can be reduced to afford
enhancenent in the efficiency of £he di spl acenent conpressor. As
ment i oned above, the action and effects given by the oil supply

grooves and the pressure equalizing holes_can be 25 sinilarl¥ obt ai ned in
enbodi nent s wRiHheF | the Aischarge Ports 3a of, the $RetieRpBarkenta i he

& | F29
i zi ho) : id f th disch ts 5 d

Phe cuction - subeihdelat estacth okt e Hfeqcoptifed o iau %0 o 1o, 0t 2"

22 ith th i i t :

substanti:: ef;ect?h%gﬁﬁ%grgﬁggﬂgﬁégﬁﬁgﬁ& §Q§5§&&élQEU$€%é??é?ﬁgFang flow

passages 2h arg,dlpude DR of the (&FLINAES ZDiRf thdOvE¥LALEP of tHel hE
vicinity of the 5 discharge ports 5a, and so the pressure | oss and the

fluid | ossscangieckifgé |poressey shdi$§ €hechrégdsure lossrakd, thus
enabl i ng enhancing the perfornmance of the di spl acenent type
conpressor. Futlund, léode carsdhargeeatly séedudedodutimgcdipcbasgen el enent 1
in this enbodinent is 10 |longer than that of a conventional rolling
pi ston type strekaprihus cenabbingtienkancing the pesformancef ofhtheor ki ng
fluid during discharge stroke can be | owered to reduce _ the fluid |oss
(excessi ve corftEREACAMeRE sTYP? HERUPTesSQR o HiFRREReT oy Hae ngi8chrIgRacenent

5

Lype compr oseoly I e 48 Sollbale PELICLIEASEe 1 o sy AlbltANC 1o
equalizingduﬂfghégg éﬁgﬁféhggrgfqa conventional rolling piston type

compression element, so that the flow rate of the working
fluid during discharge stroke can be lowered to reduce
the fluid loss (excessive compression loss), thus
enabling providing a displacement type compressor having

15 a high performance.

Although explanation has been made of a compressor

in which the preséure equalizing holes 4d, 5d are formed
in the main bearing 4 and the sub-bearing 5,
respectively, in the above-mentioned embodiment, similar

20 effects as mentioned above can be obtained even if
pPressure equalizing holes are provided to be positioned
opposing respectively the ports of the sub-bearing in
the case where both suction and discharge ports are
formed in one and the same component, for example, the

25 main bearing. Further, since the pressure equalizing
holes may be formed in the orbiting piston 3 and the
cylinder 2 in terms of dimensional requirements.

Nexf, detailed explanation wil; be made of

relationships between a wrap angle 0 and a shaft



in the main bearing 4 and the sub-bearing 5, respectively, in the
above-nenti oned enbodi nent, simlar 20 effects as nenti oned above can be

obt ai ned even if pressure equalizing holes are provided to be
posi ti oned opposi ng respectively t ports of the sub-bearing in
the case where both suction and di scharge ports are formed in one and

the sanme conponent,..for_exanple, the 25 . maj | n u , since the
pressure equal’F% Ela.ng an%g eslo %ﬁ%ﬁ%‘?n&%b?ﬁgi én%ﬁ%‘l;ston 3 and
the cyl i ndetagsh flc G Wilnd&d iy M Ging the wrapNext,
detail ed expl anatal'%'ﬁ %%ﬂ%géé rra%le ioif re# ati o%s | pséjl')%?weeen grv\?ap_
angle [err] anghgi&éh8f! For example, when the shaft rotatingZ#ngle from
rotating angle [err]c, as ment i oned above. The shaft rotating angle
[err]c can be thangempbgtidémngfnguthionr ap the cempletionFof diarphRzgewhen
the shaft rotating angle from t he conpl etion of suction to the
conpl eti onSof i$ swade gemaltl by mwakingathebyrapkanglenhsmaddpraten 368 | er
t han 360 degrees, the discharge ports and the suction ports would

be comuni cat PIFERS eathe ofherhasde BQEts prdpthm spction peEkeeFPRYH of
ked fluid, d t ' f.th fluid in th i sch

Ches S0k T 4y o el S AR UEART Bl e, v ik 8 SR TAECHESE

th haf t tagj [ f ' Lt

conpl et on of oteerelpd s Conbd hhlERATPRuES, Bul +8 Bipllaifn BE the |

having differ epiaghzes 866 debinRiqdlphed, SpaEthad, 4Rk the! BRagenpl etion

of suction to the tinme of communication 1 th a space having a
di schar ge 100r trotaiting Canglaoiy madle largéhByCasRing BReNghEFedratating

conpressor, an i-ncrease in pressure of these two working chanbers are
different fronangle from the completion of suction to the completion of
- discharge greater than 360 degrees, two working chambers
having different sizes are defined during a period from
the completion of suction to the time of communication
15 with a space héving a discharge port, and accordingly, in
the case of being used as a compressor, an increase in
pressure of these two working chambers are different from
each other, so that irreversible mixing loés is caused
when the both chambers merge with each other, resulting
20 in not 6nly an increase in compression power and
reduction in the rigidity of the orbiting piston.
Further, if it is used as a liquid pump, it does not work
as a pump since a working chamber not communicated with
the discharge port is formed. Accordingly, it is
25 desirable that the wrap angle 6 is 360 degrees within an
allowable range of accuracy.
Japanese Patent Unexamined Publication No. 55-23353
(Document 1) discloses a fluid machine in which the shaft

rotating angle 0 c during compression stroke is 0 c = 180



each other, so that irreversible mxing |loss is caused when the both
chanbers nerge with each other, resulting 20 in not only an increase in

conpressi on power and reduction in the rigidity of the orbiting
pi.st on. Further, if it is used as2#liquid punp, it does not work
as a punp since a working chanmber not comunicated with t he di scharge

t isf d dj , <Ll ] 2 desirabl e that the. v . I
e 360" degr esioFERRR WRILY shbpndn Pachlf bASkSataan, byb1tcalidaine [T
J Pat ' ' ' = 5 1
I ool oses a 1o e oaofyr EoRlphErS) (R appdndsd Parent URBEMISG) 1y 0

conpr essi on stp@kPitsti6h! K6, -HE8980758 (Document 3) disclose a £l g 24
degrees whil e Japanese Pat ent Unexam ned Publication No. H5-28% 69

(Docunent 2) amscHipensfiewkgéRNthoNgKaFtNEStatingPullleatg &naheindi6- 280758
(Docunent 3) disclose a fluid machi ne i.n which the shaft rotating
angle [errBc deomppessioncstpokesisl ot= A0 idedréesd C The lfeft@d cEfom The
period from the conpletion of discharge of the working fluid to the
initiation of mﬁtcewngsenoﬂf(%ﬂghéwenoﬁf thecwpoking fluidr tespbeds to

a shaft rotatip .gn #e of %08 degrees in |, the case of Docunent 1 and to
a shaft rotatiﬁgl h% O3 OF 1hext cgopprestion ) (epmplations of heugsdamint 2 or

ki g chans SeeTSApRRENCES £ SOARE SLLRIBE SS90 SE' 968 ShoblSe 1o ||
b v a0k b8l Dana o SUbhat® LUESRIR5 WIERE bEC,.
vv_heLQ thelounbeSo degrébsfihaphel Sade 30 ERE'adLENbAt ghagbgrs are formed
i Fig. 16 shows a diagram of compression stroke of the
working chambers (which are denoted by the reference
numerals I, II, III, IV) during one revolution of the
shaft in the case where the shaft rotating angle @c
15 during compression stroke is 210 degrees where the number
N of laps is 4 and four working chambers are formed with
the shaft rotating angle @ c being 360 degrees. The
number n of the working chamberé simultaneously formed at
a certain angle is n = 2 or 3. The maximum number of
20 working chambers simultaneously formed is 3 which is
smaller than the number of laps.
Similarly, Fig. 17 shows a diagram of compression
stroke of the working chambers in the case where the
number N of laps is N = 3 and the shaft rotating angle 0
25 c during compression stroke is 8 c = 210 degrees. In this
case, the number n of the working chambers simultaneously
formed is three which is n = 1 or 2 and the maximum
number of the ﬁo:king chambers simultaneously formed is 2

which is smaller than the number of laps.



the shaft rotating angle [err] c¢ being 360 degrees. The nunber n of the

wor ki ng chanbers sinmul taneously forned at a certain angle is n =2 or
3. The maxi mum nunmber of 20 working chanbers sinultaneously forned is 3
which is " smaller than the number &3 | aps. | Simlarly, Fig. 17
shows a di agram of conpression stroke of the working chanbers in the

T Ul Sl Sttt 8
e, e pUroSkebug! PBon oL E-EITRGRE" B RECUSppi o0

chanbers. o mi 4 0E0Maks 16" BBdabd %o make"dll 6§1k5-8€8kLRG hidEakhe number

of | aps. I'n such a

condi ti on, theeseefkéagtshenaeaﬁbatﬁna%ﬂaéon exc@bbiob,aragndtifg dhi 4@
shaft, so that a dynamc - unbal ancé is caused to make a self-rotatlng
monment 5 exghtedsed tbatacki Load bPeswaencrhessrbitingsplisitog andathe 5
i nceased contact | oad between the orbiting piston and the cylinder to
raise a problecybinderihoreaieeia Pheblem offrahadnczkeadei ¢ni dhel oss and a
probl em of degradation in performance due to_increased nechani cal

friction | oss, mechangagl fpighiem bpsg aadr aapsablem ofi degyadatien ino
per f or mance due tg abra5|oaﬁof t he vanes order to solve t he

- above- nent i one®®h 1?ﬁF§a€ﬁﬁoﬂFﬁEﬁP1°Fh fﬁ%F@FﬂQI 1B&8irpher a
Con o e B oL AR TR RSB o T
??EKF%)?E?REE ggg$§§§§és ?errf£'§ﬁ§%g§on of tRbl githag.formila:

Ia order to solve the above-mentioned problems, in
this embodiment, the external peripheral contour of the
orbiting piston and the inner peripheral contour 6f the
cylinder are formed in such a way that the shaft rotating

15 angle 0c during compression stroke satisfies the
following formula: (((N-1)/N)*360 degrees) < Oc < 360
degreeé (Exp. 1).

In other words, the wrap angle 0 during compression
stroke falls within the'range given by the formula 1.

20 Referring to Fig. 16B, the shaft rotating angle @0c
during compression stroke is larger than 270 degrees, and
the number n of the working chambers formed |
simultaneously is n = 3 or 4, that is, the maximum number
of the working chambers is 4. This value coincides with

25 the number N of laps, that is N = 4, Further, referring
to Fig. 17B, the shaft rotating angle 0 c during
compression is greater than 240 degrees,-and the number n
of the working chambers formed simultaneously is n = 2 or

3, that is, the maximum number of working chambers is 3.



degrees (Exp. 1). In other words, the wap angle [err] during

conpr essi on stroke falls within the range given by the fornula 1. 20
Referring to Fig. 16B, the shaft rotating angle J[err] c during
conpression stroke is |larger than 270 rees, and t he nunber n of.the
wor ki ng chanbers forned sinmultaneously is n 3 or 4, that is, the

Maxi mum nunberphig vﬁiuéhéofﬁégbaﬂdiﬁénﬁsrEhbsnﬁmeE'ﬁ B%'!QPQOIQQhﬁﬁs with
25 the nunber N of laps, that Ts ="4. Further, referring to Fig.

17B, the shaftigpt®t&ng,angle [err]c durlng conpression is greater
than 240 degrees, and the nunber n of the working chanbers forned

si mul taneously is nThuf,omaking €het hawerslimié ralineumEn thiee shaff twor ki ng
chanmbers is 3. 26 Thi s val ue

cor respondi ng totahinguahgileNdot dtm‘mgtd:mpressidm strok@. greater thafthus,
making the lower Iimt value of the shaft rotatln%Pan lL.e herr] o

during conﬁieSEhSnV§%P3k8ngEﬁtE%g?ﬁahandSSlgﬁe°§aFB§ 3 Iy FESNAtS
d f the f t hat _th nb f Ki
chanbers | SRnERal,EERSPY%LBPRLEUARSE, BF, BPTRRER CHEARSer N
iral, th t the d
shaft to |ﬁp\r,\g\£/e £h3:Ehanhely Fofnd] 18" Grlalpl Chil' e numpliow [ OC TV
exerted to thesﬁibbi'nﬂhe worRifagOBhhabbeduaed. uﬁﬂ@o&ﬂi&haﬁst&ﬁﬁuﬁﬁataCt

| oad bet ween the orbiting piston and the cylinder i's also reduced,
t hereby enabl i agoutipthei 8givrBeshafFtotsnifprove the dynamte¢ubhilanceN)

mechani cal friction loss and reliability of 15 the contact portion.

: 10 thus the self-rotating moment exerted to the orbiting
piston is reduced, and further, the contact lcad between
the orbiting piston and the cylinder is also reduced,
thereby enabling improving the performance due to
reduction in mechanical friction loss and reliability of

15 the contact portion.

Méanmhile, in view of the expression 1, the upper
limit of the shaft rotating angle 0 c during compression
stroke is 360 degrees on the basis of the formula (1);
The upper limit of the shaft rotating angle 0 c during

20 compression stroke is ideally 360 degrees. As mentioned
above, a time lag between the completion of discharge of
the working fluid and the initiation of next compression
stroke (completion of suction) can be set to 0. Thus, it
is péssible to eliminate reduction in suction efficiency

25 caused by the re-expansion of gas in the gap volume which
occurs in the case of 0c < 360 degrees as well as
occurrence of irreversible mixing loss caused due to

different pressure rises in the two working chambers in

the case of Oc < 360 degrees when the two working



Meanwhi l e, in view of the expression 1, the upper limt of the shaft
rotating angle [err] ¢ during conpression stroke is 360 degrees on the
basis of the fornula (1). The upper Iimt of the shaft rotating angle
[err] ¢ during 20 conpression stroke 4% ideally 360 degrees. As

ment i oned above, a tinme |ag between the conpl etion of discharge of

the working fl ghedmbasst Bergaist tagethe?!. A% 1GHEY $htirdhenon willOR
(conpl etion of suction) can be set to 0. Thus, it is possible to
“elimnate reduekplainedswithorefereticendy Fig. asused by the re-expansion
of gas in the gap vol une which occurs in the case of [err]c < 360
degrees as well as The shaftr retatinl ahgdecr®cbtarihyi 8empeasstatsed due
to different pressure rises_in the two working chanbers in t he
case of [err] §t€°860°§e§h§e§1ﬁﬁéﬁ°9wemﬁmﬁhnid< ine shown in Fig. 18

27 ch ers g&&gﬁ% toget her. The_l ater phenonmenon w |l be ]
expl ai ned W t h*PeférefE8TeEsE §191g18A shows a giraten,dp whigh sychigme

o111, 9U000 GATBLgSS\tha. up. cihl 868 BN BRSSP ! U ImElL e
Ut on | LBpREEBEETen) BB MY G el ekl 8o

chanbers 15a, #BRkahg eHHabeks 2880 95BChrkOBRal to eaCbitRRAHES Ps.
The di scharge port 82 is |ocated 10 between t g'mo?kfﬁg chanbers 1%%{%15b,

and so the bot buctionwptkissgreh@sherhelddschaRgar pot@!l 8a0BUNLEARYE W t h
each other. Fig. 18B shows a state, in which the shaft rotation
advances 30 a besweenothei ngrkangecbamberdedbSags15b, ahdowot thesbaitk and
so the discharge port 8a and the_two 15 worki ng chanbers 15a, 15b are
posi ti oned jus?°5£FBge°Pﬁgpers 15a, 15b are not communicated with each
other. Fig. 18B shows a state, in which the shaft
rotation advances by a shaft rotating angle of 15 degrees
from the state, and so the discharge port 8a and'the two
15 working chambers 15a, 15b are positioned just beforé they
are communicated with one another. At this time, the
volume of the working chamber 15a is smaller than that at
the time of completion of suction shown in Fig. 18A, that
is, compression advances with the pressure in the working
20 chamber 15a higher than the suction pPressure Ps. In
cdntrast, the volume of the working chamber 15b is larger
than that at the time of completion of suction, that is,
the pressure therein is lower than the sﬁction pressure
Ps due to expansion. When the working chambers 15a, 15b
25 merge (communicate) with each other at the next instance,
irreversible mixing occurs as indicated by arrows in Fig.

18C, and the performance is lowered due to an increase in

compression power. Accordingly, it can be concluded that



are communi cated with one another. At this tine, the . volume of the
wor ki ng chanber 15a is snaller than that at the time of conpletion of
suction shown in Fig. 18A that i's, conpression advances with the
pressure in the working 20 chanber 1538higher than the suction pressure
Ps. In contrast, the volume of the working chanber 15b is |arger

than that at the tinme of conpletion of suction, that is, the pressure
therein i s | ovetie tigppet hkimiitt oS ntipe eshafe rotatPagdangle dkpadsrimg \Wen
the working chanbers 15a, 15b 25 nerge iconnunicate) wi th each other at

t he next instaﬂ@E919831°$r$E¥@¥%ib*elgﬁﬂ 3y 860uPegrSeBndi cated by arrows

in Fig. 18C, and the performance is |owered dye tg %R I ncrease i.n
conpressi on power. PREBR@FngEhe shathrptatyRg) angde: A5 the compression

28 th limt.of th ft.rotati | i
Sgpggfﬁsignefggggée?tn}dtglE§1§6%H§%é+é%§g igg3?8?:Sg%§%%LgFgg;hggfhaft360
degreesgfr§ﬁ1t%@apigg%gﬁgpgtggﬁeg?nsa%?$%% |%?t?gtféﬁbofggggg?g§§ion to

the . conpl gbhetepiofli 8£NALBERaRRd, 28RAT QEEGE&in?IQ?XE fdktl 8lction
stroke is set up While the conpression stroke and the di scharge stroke

are carried oustBekéhbs &8¢t apnphtléothe comprekBiofli sehokgeandsttheniti at es
t he next conpression. 10 That is, since the working chanbers 7 undergoing
conpr essi on ardigchbargéustdoké ageacapriedicoutir sontthakethe compiletion of
the orbiting piston 3, the respective working chanbers 7 continuously
under go sucti o®fsthekdigaharge jushpinitiatest thRengkt: FABPEESSdPNphase

from one %%other, 15 and so torque Eulsation of the drive.shaft 6 becones
That is, since the working chambers undergoing

compression are distributed at equal pitches around the
center o of the orbiting piston 3, the respective working
chambers 7 continuously undergo suction stroke and
compression stroke getting out of phase from one another,

15 and sco torque pulsation of the drive shaft 6 beconmes
small per revolution to attain decreased vibrations and
noises of the displacement type compressor.

As mentioned above, in the compression element 1 of

‘this embodiment, the working chambers 7 having a shat

20 rotating angle of 360 degrees from the completion of
suction to the completion of compression are distributed
at equal pitches around the eccentric portion 6a of the
drive shaft'G inserted in the bearing portion 3b of the
orbiting piston 3, so that the point of action of the

25 self-rotating moment can be made close to the vicinity of
the orbiting piston 3 to be advantageous in that the
self-rotating moment acting upon the orbiting piston 3
can be extremely decreased in configuration. Further, in

the compression element 1 of this embodiment, the shape



smal | per revolution to attain decreased vibrations and noi ses of the
dr spl acenent type conpressor. As nentioned above, in the
conpression elenment 1 of t his enbodi ment, the working chanbers 7
having a shat 20 rotating angle of 3@ degrees fromthe conpletion of
suction to the conpletion of conpression are distributed at equal

pi tches around the eccentriccﬁg tion ga of - rive shaft inserted

t AR 6
in the bearing®boPRFBE3E BF e por 6PBFtP%StﬁFSPE%1§F“§bﬂﬂiﬁ9qi%aﬁﬂﬁrﬂ
f ti f ot . -cQt @i . d | tQ.t
of et on o1 "Vige 20 50LL 8! ST BANAL 50" 38 FUEIOLIAT b U
sel f-rotating FRpRAR 2R tA .Hﬂﬂnbégﬁiﬁébbthﬁg okl to aweP%PlQ%?e
extrenely decreased in configuration. Further, in -  the conpression

el ement 1 of tghgvawliedi B8t thhkeasBaBling quality during discharge can

29 of engagi ng arcuate portions of the orbly}ng pi ston 3 an t he
cylinder ir5theevensareéyd €b phkevidachadgepfacempat typel ecompiesadrhe
sub-bearing 5 are forned to have a | arge curvature, so that a sealing
qual ity duri nghavingaagbighnefficheneysuFudtherpr dni dhea compressdonnt type
conpr essor having_a high efficiency. Further, in the conpression

el enent 1 of tﬁigméﬁﬁoaiﬁﬁngblﬁ sphedigenteaaaslifding area at whilch: ithe

pi ston 3 and the, cylinder sl Lde, .and on whi ch the self-rotatin
noment 1 acts,°F§1§ngn§éﬂ%Pﬂ %h@ndl i CYALRGesr 2t Rdidget ABA P8 WhASYY or

(e vorki 7o, T\ 44 pene- LRGN MRk PSLELLT 8500 Bl bl S0 1,
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having a high temperature and a high oil viscosity, so
that the self-rotating moment 1 acting upon the orbiting
piston 3 can be reduced and the mechanical friction loss
in the sliding area can be reduced, thereby enabling

15 providing a displacemént type compressor having a high
efficiency.

Further, the cdmprassion element 1 in this

embodiment can complete the compression stroke in a sﬁort
time, and sc the leakage'of the working fluid can be

20 reduced to improve the performance of a displacement type
compressor. Further, the compression element 1 in this
embodiment dispenses with a spiral shape and end plates
in a scroll type compressor, which enables achieving
enhanced productivity and reduced cost. Further, any end

25 plates are dispensed with to eliminate action of thrust
load as caused in the scroll type compressor, which
achieves enhanced performance of the displacement type
compressor. Further, the compression element 1 of this

embodiment can be made thin in wall thickness, which



15 providing a displacenent type conpressor having a high efficiency.
Further, the conpression elenent 1 inthis enbodi nent can conplete the
conpression stroke in a short time, and so the | eakage of the working
fluid can be 20 reduced to inprove theGerformance of a di spl acement type
conpressor. Further, the conpression element 1 in this enbodi ment

di spenses with a spiral shape and end pl ates in a scroll type

conpr essor, whmadnifihés cfreedorvingmanufacthaingdppoodssesystighand aeduced
cost. Further, any end 25 plates are dispensed with to elimnate action of

t hr ust | coanchinguprdceast hBurther| theesbsppr ofsthe whmpression
achi eves enhanced performance of the di spl acenent tyie conpr essor.
Further, the cehpmentfpcififakes mgpagament of axpdd ASFULrasy $@ made thin

in wall thickness

which . .. 30
Tagnifies frecoRAPIA HERGPYLRG, Ehe BFOSBCLivity.nAtslgast ong REthe
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managenent ~of en roving prodactivity. At

least one of tigner QHifﬁﬁg??iQQEiabc“@E';ﬁ?ngg%EHEeQVEiEE”QuBé%EQBd3tg”g.

the i nner peripherar \ 2c of the c er 2 1's subjecte
coating treat ngstaedbltengi 8PedtindhB0weBAr aCheghSbliéding chazBeergaric

control on the sliding area between both the orbiting piston and the
cyl i nder duri ngnablésagappeoatroh ofi0thef sihdirdygspleacbhetweenpbothmthessor
to prevent degradation in the performance of the displacenent type
conpressor at ereitinmgipistongandf thhccypinderoduring inagtimdr operatiche
arrangeneqb Ofoéhghéngggéiggémégg type compressor to prevent
degradation in the performance of the displacement type
compressor at the initial stage of the operation.
Further, with the arrangement of the invention, the
absence of any reciprocating slide mechanism such as an
15 Oldham’s ring as used in a scroll type compressor.for
preventing self-rotation of an orbiting scroll provides
complete balancing of the rotary shaft system to enable
reducing vibrations and noises from the compressor.
Further, the invention can contribute to reducing the
20 size and the weight of the compressor.
Further, the arrangement disclosed in the above-
mentioned Japanese Patent Unexamined Publication No. S55-
23353 is problematic in that when a single space (suction
space) , which two adjacent spaces are connected together
25 to define, forms working chambers from the connected
state, flow of the working fluid is induced within the
‘suction space following the orbiting motion of a piston,

and the working fluid moves from the space, which is to

form the working chambers, toward a suction space, which



absence of any reciprocating slide nechanismsuch as an 15 d dham s ring

as used in a scroll type conpressor for preventing self-rotation of an
orbiting scroll provides conpl ete bal ancing of the rotary shaft system
to enable reduci ng vibrations and 3bises fromthe conpressor.

Further, the invention can contribute to reducing the 20 size and the

wei ght of t he conpressor. Further, the arrangenent disclosed in

t he above- ammwammmwmmw@mﬂmtm tw. S55-
23353 is problematic in that when a single space (suction space),

whi ch two adj adefingpa@es that eoiviedamed afodheharorkimg £lid reonfiined in
wor ki ng chanber fronlthe connect ed state, flow of the working fluid

i s induced vvit porking chambers becomes,less dhamdhe RAXIRPINILHMR! a
Pt e vor kI AE S8, BP0, e R 5 R e ' fudade
L e o SRR, SO WL IR P il end 0

so that a volune o con chanbers

becones | ess tl&?a&%;@'d@@h@'%ressoﬁfaﬂ&ww WL S to cause
reduction in suc 5 efficiency f the suction”efficiency Is reduced,

t he capacireduted. The contitastsosudh fdtdbldnadindt lthvolved eghiced. In
contrast, such problemis not involved in this enbodinment, in which a

cl osed space (tdhdswemboddment, dmanddch/)a icldsmdrspgaest (tHe twoarkime when
the suction 10 volunme becones substantially maxi mum Furt her,
t he di spl aceneghampex adn&rsemedqmts at therfiiow nwhen hhie isustiomi gh

ressure s ten1|n whi c
P YS volume Becomes substantially maximum.

Further, the displacement type compressor in this
embodiment utilizes a high pressure system in which a
discharge pressure atmosphere is produced in the closed
chamber 15, and so the lubricating oil 14 is acted by a

15 high pressure (discharge pressure) to permit the above-
-mentioned centrifugal pumping action to readily supply
the lubricating oil 14 to the respective sliding portions
in fhe compressor, thereby enabling improving a
lubricating quality between the working chambers 7 and in

20 the sliding portions.

As mentioned above, although explanation is given to
this embodiment, in which the number of spiral bodies
constituting the shape of the outer peripheral surface of
the orbiting piston 3 and the shape of the inner

25 peripheral surface of the cylinder 2 is three, the
pPressure equalizing holes 4d, 4d and the inclined flow
passages 2h may be arranged in accordance with a shape of
the compression element 1 having any practical number (2

to 10) of spiral bodies. The following advantages can be



di scharge pressure atnosphere is produced in the closed chanber 15,
and so the lubricating oil 14 is acted by a 15 high pressure (discharge
pressure) to pernmt the above- menti oned centrifugal punping action to
readi ly supply the lubricating oi B214 to the respective sliding
portions in the conpressor, thereby enabling inproving a

| ubricating quality between the working chanbers 7 and in 20 the sliding
portions. obtained ifnthennumbesyvef §h9h§Bgﬁaébeéh§§|éﬁfF§1§9v§heto
this enbodi ment, in which the nunber of spiral bod constituting the
shape of the othapepefibheravrtes,pasipheral suFﬁécﬁrBfchﬁ BFOLEANg and the

E?ZEEU?L éﬁ&lé‘i‘? h€ %ed&? 1BhaR8 PRCEPRCEPES PERPheral AUEAREE o may
naving any praBel oy AR, 2  be “aBABE1  snereb B’ %“%?éi”?ﬁ%?“??ow g

advant ages gcan, ge. obtained if
t he nunber of the spiral bodies defining the shape of t he outer
peripheral surface ¢f)the orfdfdqid varia®idd Gtar BaddétPesse@ctof rédigcd Nner
peri pheral surface of the cylinder 2 is gradually increased wthin a
practi cal 5 range. vibrationg land noilssiue variation can be decreased
to reduce vi brations and noi ses; (2) On
condition that the €3)inder P® ¢enditien that the cylindemsclitkaveli theter,
the cylinders 2 can be 10 reduced in height for_ensuring the
sanme suction same outer diameter, the cylinders 2 can be

10 reduced in height for ensuring the same suction

volume, which can make the compression element
1l small in size and weight.
(3) As the self-rotating moment exerted on the
orbiting piston 3 decreases, the mechanical
18 friction loss in the sliding portions of the
orbiting piston 3 and the cylinder 2 can be
reduced, thereby improving the reliability.
(4) .The pressure pulsation in the suction and
discharge pipes can be reduced to attain further
20 reduction in vibrations and noises. Thereby, it
is possible to realize a fluid machine
(compressors or pumps) with no pulsation, which
is demaded for medical and industrial use.
Further, although explanation has been given to the
25 method of combining a plurality of arcs as a method of
constituting the contours of the orbiting piston 3 and
the cylinder 2, the present invention should not be
limited to the method, and a similar contour can be

formed by combination of arbitrary (high-order) curves.



vol une, which can nmake the conpression el enent 1 small in

si ze and wei ght. _ (3)- As the self-rotating nonent exerted on
t he orbiting piston 3 decreases, the mechanical 15

friction loss in the sliding portions 33 the orbiting piston
3 and the cylinder 2 can be reduced, thereby inproving the

liability. : 4 The. .pul sation in th ti d
i scharge pi pes carfif (LR d YRR EH0aT norartRepL Stew sRowiRs Heuucton i n

vi brati ons a”Qﬁggfgﬁéméyfrﬁﬁ%g%ﬁ%gfe83°= acﬁ%5%§ﬁaf?§3595§hF9 realize a

fluid machine sors or p no pulsation, which

is demaded f org sl Lidn@ sl | 1BISpFdSént'SEnvention. InFthibcembabinaHeh
expl anati on has been given to the 25 nethod of conmbining a plurality of

arcs as a net hgfe 0donfigufHEsdn Lo | tifle t BELLODAGUEPpET chitprasbibhng piston 3
and the cylinder 2, the present invention should not be limted
to the net Bod, ekement sdiffers cBrndmuthatnshewn in Fogoell, bandodbfferent of
arbitrary (high-order) curves. 33

Fig. 6 is a vepoinks will ibmadetabledhnberepelow. RefiespingebenFigypé,
conpressor according to anot her enbodi ment of the_present invention.
In this enmbodiFegtsSane reference pynesaldasf thage ot F19§- t ypEOcanPFressi on

5 el t diff f t hat in Fig. 1 d diff . i nt i
e ter o ed horeRa) Horaeite AR el Spdne Rl FRLLEISEL 5o pufhihd
nuneral s as thﬁ%&hé% ;g €h$§b5i€ffi%%. 3u§gd5to denote the sane

a ne n

conponents whicC ct 1n e sa ner as in.those in Figs. 3 to 5.
10 In Fig. 6, a compression element 1 according to the

present invention is arranged on the upper end of the
motor element 13 for driwving the compression element 1.
The érbiting piston 3 being the compression element 1
engages with vanes 2b of a cylinder 2, and is formed in
15 its center portion with a bearing portion 3b fitted with
an eccentric portion 20a of a drive shaft 20. The drive
shaft 20 is rotatably journalled by a main bearing
portion 4c formed in a main bearing 4 to support the
orbiting piston 3 inserted into the eccentric portion 20a
20 of the drive shaft 20 in cantilever-like manner, and the
drive shaft 20 has its lower end portion submerged in the
lubricating oil 14 stored in the bottom portion of a
closed container 21. The closed container 21 is provided
at its outer peripheral portion with a suction pipe 16, a
25 discharge pipe 17 and a cufrent introducing terminal 22.
The operation principle of this orbiting compression
~element 1 is similar to that of the compression element

shown in Fig. 3 and explanation therefor is omitted.



10 In Fig. 6, a conpression elenent 1 according to the pr esent
Fnvention is arranged on the upper end of the not or el enent 13 for
driving the conpression el enent 1. The orbiting piston 3 being the
conpressi on el enent 1 engages witB4vanes 2b of a cylinder 2, and is
formed in 15 its center portion with a bearing portion 3b fitted with
an eccentric portion 20a of a drive shaft 20. The drive shaft 20 is

rotatably journalled by ﬁsnfha%g ?%én p?rfopgrihoghécf%angd kHed MainN

bearing 4 to support the ston 3 1 nserte 6 the eccentric

portion 20a 20 rﬁin?hflﬂi&@lé@ﬁﬁé ZRebNer@NtLb8uAr cbhkgifBRNey, and the
drive shaft 20 %as ITs lower end poOrtion subnerged.-in the | ubricating

oi | 14 stored tRréBghbehéosueeibhopipé B6 flows! 2fitd ehaet abfpresdsionhe
cl osed container 21 is provided at its outer peripheral portion with a

suction pipe lélement5l Hyswaprgof ai pectioanchamberr 0t defiinedubyne
termnal 22. The operation principle of this orbiting conpression
el enent 1 5 ssuctient covant 9ohountedohpransend shcfange of thehmadni n Fig.

3 and expl anation therefor is omtted. .
34 bearing 4nandadcgusiigr Basti Aas hBhepgthe drave Shafﬁo?Qing

flows info tRetBoRBFBEeRcHY tha BPERE PLeRBsm A3 oFhA SERLFSAIRAASER 20
delirea b o GoBHEh 48 BANE sherVHThER b wBodd dpmeRt e LT
bk oo’ A bdagh Eol! Spht 20100} Ncdpran e8| endochicatiars Ue
conpressed0 working fluid pushes up a discharge valve 8 through the
intermediary of a discharge port 23a formed in a
discharge cover 21, and ié conducted into the upper space
of the closed container 21 to enter iﬁto'a space in the
motor eleﬁent 13 through a discharge port 24 to be
15 discharged outside of the closed container 21 through the
discharge pipe 17.
Fig. 7 is a perspective view illustrating the
orbiting type compression element portion shown in Fig.
6. Three pressure equalizing holes 4d in the férm of a
20 counter-sunk hole having a diameter substantially equal
to that of the discharge ports 23a formed in the
discharge cover 23 are formed in the main bearing 4 to be
positioned opposing the discharge ports 23a and at
circumferentially equal pitches around the center of the
25 main bearing 4. Further, inclined flow passages 2h are
- formed in the end surface 2g of'the.cylinder 2 which
abuts against the discharge ports 23a formed in the
discharge cover 23. Further, pressure equalizing holes

23b in the form of a counter-sunk hole having a diameter



10 working fluid pushes up a discharge valve 8 through the

I-ntermedi ary of a discharge port 23a forned in a di scharge cover 21,
and is conducted into the upper space of the closed container 21 to
enter into a space in the not or elB&ment 13 through a di scharge port 24
t'o be 15 discharged outside of the closed container 21 through the

di scharge pi pe_17. . Fi I s, a, perspective.viewillustrating the
orbiting type %%RﬁF@ggfﬁﬁlglﬁﬂﬂg} %SrﬁPaﬁ g%o eiﬁuEFépn port .k?hree
pressure equal gZ] hol e Lot f ntar wsu ; Vi ng
a di aneter subgégﬁgéa?+y§%§ua in ﬁga%gﬁghgtag %&gﬁggé%%apéeggg??égggg_
formed in the opnogdh§CRREISuELYEH B3r8bCahORBIalN clRamFReAtIa2Ng 4 1O
be posi ti ohed opposing the discharge ports 23a and at

circunferenti abakop@tcheschagsundoynd teAteenber the dhiechargenicaveeari ng
4. Further, inclined flow passages 2h are formed in the end surface 2g
of the cyl isnde232 whi ch: abut s agai nst the discharge ports 23a forned
in the di scharge cover 23. Further, pressure equalizing holes 23b
in the formof a coWihthrthenkbhvecnentioped drampgement, effects

35 substantially equal to that of the suction ports 4a formed in
the main beariﬂguﬂvﬁiﬁnFoFﬂEHhPﬁebEaBB§9tPSﬁEdexPlalBEﬁogFﬁ§ rrRESE8BCrON

i schar ge- covero EEg5, 4°ake obtainpa, “PiEenBy, C¥A8 B dNg shoFs Gen L
effects’  eguiuabegh 19 LUASe:DAYEN:DeeR exalalogdabll Wkl ence

to Fig. 4 are I ne he drive s
10 components such as the sub-bearing 5 shown in Fig. 4, so

that it is possiblé to achieve reduced cost and enhanced
productivity due to a decease in the number of components
for a displacement type compressor.
Fig. 8 is a vertical sectional view illustrating a

15 low-pressure type compression element portidn according
to another embodiment of the present invention. The
compression element in this embodiment differs from that
shown in Fig. 4 in that the closed container is of a iow
pressure type. Such point will be hereinbelow detailed.

20 The reference numeral 1 denotes a compression
element 1 according to the present ihvention,_and 25 a
closed container 25 in which the compression element 1
and a motor element 14 are received. A suction cover 26
is arranged on an_end surface of a main bearing 4 to

25 define a suction chamber 10 communicated with a space in
the closed contaiher 2, in which the motor element 13 is
located. In like manner shown in Fig. 4, pressure
equalizing holes 5d in the form of a counter-sunk hole

and having a diameter substantially equal to the suction



supported in cantilever-like manner dispenses with 10 conponents such as

t-he sub-bearing 5 shown in Fig. 4, so that it is possible to achieve
reduced cost and enhanced productivity due to a decease in the nunber
of conponents for a displacement t3fbe conpressor. Fig. 8is
a vertical sectional viewillustrating a 15 |ow pressure type conpression
el ement portion according to anot her enbodi nent of the present

i nvention. The I:ﬁonPressmn el enent this_e odlne t ff%rs from

t hat ShoWROFHS 8, Eahad, T, EBRcARIBORRREIRgaA EFS, Cospe

Pressure type oSkehs SOLA! olbblale bCCLONELEN SLaLl gnzgne e

reference nu a comnpressi accorgnng to the
present 'nventé&ffaéado§5aasub-be££Qﬁ§d5Coaﬁa'Bﬁésgﬁrbne&ﬁhihziﬂ holes

conpressi on el enent and a notor efenent” 14 are recei ved. suction
cover 26 a8 ﬂﬁrﬁﬁeeﬂoﬁﬁ 8f &ngdotintédcsunk RollBi Anlehawtiggdat 0 25
define a suction chanber 10 comrunicated with a space in the cl osed
contai ner 3 idiametéertsebstantialtyrequal te that bfcdischakgel poetsanner
shown in Fig. 4, pressure equalizing holes 5d in the formof. a
count er - sunk h®aeformedaku hhei sybsbeaningeh subsfanmaélty bgual to the
suction orts 4a formed jin

t he main bear|R©sﬂtbPEe¢o?HEﬂs%ngEhe dlsﬁBéFEPoR@HtﬁpgﬁsPﬁS PRe a8y RN

pOrLe 48 O, Ongehlen gf BHelRESR SaRsi HSTRkEREs, S GRIREAL ey ng o0
fhg'gggtggarlEgég@é?eéi%?ﬁggéigég%éﬁain°£r9h§%23589t98555of the®Jah@sMd I N

10 2b of the cylinder 2 in the wvicinity of the discharge
ports B5a. With this arrangement, as indicated by arrows
in the figure, the working fluid having flown into the
closed container 25 through the suction pipe 16 flows
into the compression element 1 through the suction

15 chamber 10 defined by the suction cover 26 mounted to the
main bearing 4 and the sucﬁion port 4a, and when the
drive shaft 6 is rotated by the motor element 13, the-
swive piston 3 orbits to decrease the volume of the
working chamber 7 for operation of compression. The

20 compressed working fluid pushes up a discharge valve 8
through the inermediary of the discharge port 5a formed
in the sub-bearing 5 to flow into the discharge chamber
12 to be discharged outside of the compressor through the
discharge pipe 17.

25 As a result, action of the pressure equalizing holes
4d, 5d makes the pressures at the upper and lower end
surfaces of the orbiting piston 3 uniform, so that the
orbiting piston 3 behaves stably during rotation thereof

to provide a highly reliable displacement type



posi ti oned opposi ng the discharge ports 5a and on an end surface of

the main bearing 4. Further, inclined flow passages 2h are forned in
arcuate portions of the vanes 10 2b of_the cylinder 2 in the vicinity of
the discharge ports 5a. Wth this 3frangenent, as indicated by arrows
in the figure, the working fluid having flown into the cl osed

contai ner 25 tgQg sggf_3fﬁ££ﬂggpiQeréé%%ioggge?n aig%§d%H§ ¢oapr essi on

el ement 1 through the suction cha 1 I'ned 848t on cover

26 nounted to béeween thE HrBeeihgipfses §hEndUehbOByRhlesan aRHiugen the
drive shaft 6 is rotated byrt he rr?)?%rsel ement 13, thgy Heng\?eggll%?on 3

orbits to decrimfluémcesohpon the!peérformainbekbfIth8aagbaprésker , 0B&hakEON
of conpression. The 20 conpressed working fluid pushes up a discharge

val ve 8 - thatntainéed comstantaty pfovidedasdbapliacemehtSeohprassor

in the sub-bearing 5 to flowinto the discharge chanber 12 to be

di schar gedSouthd¥ngfa tlnigh dperEermance ofignther, the incihaedefpope 17.
25 As a result, tion of the pressure equalizing holes, . 4d, &d
nmakes t he preé@%ﬁ%%g%ﬁqﬁﬁ Fped %ﬁdgh%mﬁyléﬂﬂer 2 axqreffestive: in

orbiting pistog L for so that the orbi.ting, pi ston behaves
stably durirm;#%é%#ﬁ%ﬁg?%éﬁﬁﬁﬁ pressure 19%9 and #ighayi?ﬁFi Bréng
di spl acenent t . . 37 conpressor.
Further, a rao‘ll a| .gapg? ns%r%]f?’di%%e%er% enabh%%t%/\%%ﬁmt’ﬁ%go%?ti ng piston 3
and the cylin o rid, ' t nce of the

yli ngsgr é&d of a diéﬁié@gméﬁt”ﬂ@%ed?%ﬂ?ﬁ%égag?

conpressor, can be mai nt ai ned const ant spl acenent
conpressol0 5 having a higthee; f cldtdictidn éiidibet NE0 | 84| BRE £1o¥eqd

passages 2h formed in the cylinder 2 are effective in
container 25 are communicated with each other, so that a
suction pressure (low pressure) is produced in the closed
container 25. Thus, the closed container 25 is made low
in pressure to offer the following advantages:

15 (1) Heating of the motor element 13 effected by

- compressed working fluid having a high temperature
can be reduced to enhance the efficiency of a motor
to improve the performance of a displacement type.
compressor;

20 (2) Owing to low pressure, the working fluid
cbmpatible with the lubricating oil 14 such as fleon
is decreased in a rate dissolved in the lubricating
oil 14, so that a bubbling phenomenon of the
lubricating oil 14 in the bearing portion or the

25 like can be suppressed to enhance the reliability;
(3) The closed container 25 can be decreased in

proof pressure to achieve reducing the wall

thickness and the weights of components in the

compressor.



greatly reducing pressure loss and fluid |oss during di scharge stroke,

thereby enabling inproving the performance of a displacenent type
conpressor. 10 Furt her, the suction chanmber 10 and the cl osed
container 25 are communi cated with eac®®ther, so that a suction
pressure (low pressure) is produced in the closed - cont ai ner 25. Thus,
the cl osed container 25 is nade | ow In pressure to offer the follow ng
advant ages: 15 Incid¢ntallycthengonpreasinpt elementeht of3acdPdct ed by
conpressed working fluid having a high tenperature | can be reduced
to enhance t hePEEBBBrEntYPEf agcRsddng to the inventien,wan Re RhSbrnance
of a di spl acenent res gto

2 . (2 O
| ow pressure, Fﬁ@l%aiitﬁgaf F&F'E’Feggl n e %ﬁ’ﬁa& Sﬁaé"\ﬂé ﬁ? tﬁfeaqiifpcra}%ati ng
Cubricating - manB8d 2 o, 30) bF RBIET BhaiRS doplitiINg Hhg briaife
| ubricatings oi heldpgh oht&s:bga&kgﬁe{etay QR £Alce! BE (%‘é orbi tidd HiGAbPS

suppressed to enhance the relia The cl'osed
contai ner 25 capdbendeshapecds fhe inner peRfiphlerilesutfade o Rit/e

reduci ng the wall t hi ckness and the weights of conponents in the
conpressor. cylinder 2, and a cantilever suppd®t type displlavsmborit al |y,
the conpression elenent 1 of a | ow pressure type according to the
i nventi on can bomprressor. IFugithed,t the exrengevent siferthe prefsune a
practi cal nunmber (2 to_10) of spiral bodies constituting the shape 5

of the outer peAMBRdZARTsholese 46 BFeagdithendnslingd Flow passages 2h
10 can be applied to the low pressure type displacement

compressor in this embodiment.

As mentioned above, in the compressor in which the
orbiting type fluid machine according to the present
invention is used, either a high pﬁessure type or a low

15 pressure can be selected in accordance with
specifications and use of equipments, a kind of a
production facility or the like to greatly magnify the
freedom in deéign.

Fig. 9 is a vertical sectional view illustrating a

20 displacement type compressor incorporating a self-
rotation preventing mechanism. In the figure, the
reference numeral 27 denotes a compression element
according to the present invention; 13 a motor element
for driving the compression element 27; and 28 a closed

25 container 28 which received therein the compression
element 27 and the motor element 13 and is provided with
a suction pipe 16, a discharge pipe 17 and a current
introduction terminal 22. The compression element 27

comprises a cylinder 29 having arcuate vanes 29b



and the shape of the inner peripheral surface of the cylinder 2, and a

cantil ever. support type. displacenent conpressor. Further, the
arrangenent of the pressure equal i zi ng hol es 4d, 5d and the inclined
fl ow passages 2h 10 can be applied to38he | ow pressure type di spl acenent
conpressor in this enbodi nent. As mentioned above, in the

i n_which t.he. . biting.type fluid ' i th
prebent - "R dnmas adR e e FetlRie Ry EE 488 of 15°
. i ¢ type f
ot prent oo e Fairsed 126 60 ALty de & mafP Yodtfy PESEAM 29€ ©
magni fy the gor ({RB4EMIING S @five shaft 30 dn ScbStnypisesh 31

sectional view ill'ustrating a 20 displacenent type conpressor
i ncor por ati ng sdsitdd to endaddiwith PEIY evdndy 291 hofi tite dyliddedisire,
t he reference nuneral 27 denotes a conpression el enent accordi ng

to the preSentandparovicied 1th dtwtcentepottion with alrbeaninghmole
conpression elenment 27; and 28 a closed 25 container 28 which received
therein the canution ¢, inte|which 27 egcentriepertiorndfr a8 thel is
provided with ~~ a suction pipe 16, a discharge pipe 17 and a current
i ntroduction t&FHNFhIEL 50 Dingreeceniris Sy mn rbit radipsi §d8 a

O 2 o or, 52, APt AR5 Ay || ner
oo " e SR 00 R one LALLM TBLLLBY 3001 U
of the cylpndeingdyed, and provided with a sub-bearing portion 32
journalling the drive shaft 30, a suction port 29 formed
in the cylinder 29, a discharge port 32b formed in the
sub-bearing member 32, a reed valve type discharge valve
8 for opening and closing the dischargé port 22b.

15 Further, the orbiting piston 31 and the sub-bearing
member 32 are provided with a pin type self-rotation
preventing member 32. Incidentaily, the vanes 29b of the
cylinder 29 and the orbiting piston 31 define working.
chambers 34.

20 Further, the reference numeral 9 denotes a suction
cover mounted to an end surface of the cylinder 29, and
35 a discharge cover mounted to an end surface of the
sub-bearing member 32. The suction cover 9 and the
discharge cover 35 are shut from a space on the

25 lubricating oil 14 side and a space on the motor element
13 side in the closed container 28, respectively, to
define a suction chamber 10 and a discharge chamber 12,
respectively. The lower end portion of the drive shaft 30

is submerged in a lubricating oil 14 stored in the bottom



5 and provided in its center portion with a bearing hole portion 31,
tnto which an eccentric portion 30a of the drive shaft 50 being
eccentric by an orbit radius [err] is fitted, a sub-bearing nmenber 32
abutting agai nst end surfaces of cyllnder 29 and the orbiting

pi ston 30 10 engaged and provided wth a sub-bearing portion 32

journal l'ing t & éﬁa&ae3913€e§ueahga;aa£t 289 #R6"R¥scharge’ chfiber

cyl i nder 29, I SC arge port or e sub-bearing nenber 32,

a reed val ve typeidli edas@8-Maa¥eng memBef0B20R8NcBfimBAN cated withhehe
di scharge port 22b. 15 Further, the orbiting piston 31 and the _

sub-bearing spac@nbsrtha nonﬁréyeﬂeﬂtWLBhsﬁdplnhrppghsalf-rotation
preventing nmenber 32. Incidentally, the vanes 29b of the cyl i nder 29
and the orbiticompusicationdpassageodfii nBurtherghihbemotss. elpgpent 13
Further, the reference nuneral 9 denotes a suction cover, nounted to an
end surfac® ofisheonpesederfon stpior 13a3and @ sekargd3bo¥bichodfted to an

end surface of _the sub- bearlng nenmber. 32.. The s ctlos gwgr 9 and _t he
di schar ge covef1X¥8d te ap end BarticRaef the fxivesshpfiy 50, grs oF

26, rospect | velyeorsade-EokEnR S8 Ehe, Fikec ERGEReTo RTRCREECAL BEC
chamber 12, prol£308CLLVELYnt Thaq! PUEE EHASPOE! kAR Sbeble14H,Vananah! 30

i s submerged i ricating oi I'n the
40 porti of DéwbhCerdOSLULRENERE HEM sRELLTEO ébseba@getahgnaahcel anl2

I n the sub-bearing nmenber 32 is communicated with the space on the

mot or el em@nt dmodhteof hunbghafice during rotation. Further, an oil
cover 38 is mounted to a lower end of the discharge cover
35 Eo reduce the agitating resistance of the lubricating
oil caused by the rotation of the balancer 37 mounted to
the lower end of the drive shaft 30.

15 Fig. 10 is a perspective view illustrating fhe
compression element portion 27 shown in Fig. S. The outer
peripheral surface of the orbiting piston 31 is shaped
such that three spiral bodies constituted by multiple.
arcuate curves are combined to be smoothly continued at

20 three locations. At one among the three locations, a
curve defining the outer peripheral wall 31b and the vane
31lc can be regarded as a thick spiral curve, and the
outer wall curve thereof is a spiral curve having a
substantial wrap angle of 360 degrees while the inner

25 wall curve is a spiral curve having a substantial wrap
angle of 180 degrees, and the ocuter wall curve and the
inner wall curve are continuously connected to form a

tangential curve. The inner peripheral wall 29a of the



communi cati on passage 36. Further, the notor elenent 13. 5 is conposed of a

stator 13a and a rotor 13b which is fixed to an end portion of the
drive shaft 30 by nmeans of shrinka?e-fitting or the like. Further,
bal ancers 37 are provi ded on fronfland rear ends of the rotor 13b, and

on a lower end of the drive shaft 30 to conpletely cancel an 10
anount of unbal ance.durig. rotati tsher n_oi . r_38
nounted to a Ic@%’?n%?#d %#]glﬁe °sts€%‘f€éje&c%6e?§ sg&é?f’é"?e@%%eaghghit
agitating resist agge d 410 oi | caused by the rotation of
t he bal ancer S#rmuntéeg %%ﬁ&lﬁt%l ower end of the drive shaft 30. 15

Fig. 10 is a perspatid Hin'itged |selF-ritaid ol preven SR RS 2l £h eIrEnt
portion 27 shown in Fig. 9. The outer peri pheral surface of the
orbiting pistaomprises Befing membEls (3P4, t SeeenBpic anebdires3Bbpst it ut ed
by nultiple arcuate curves are conbined to be snoothly continued at

20 t hree | Bcatbhemsing\tmemiserso3dc tdned tprimenéniars 033d. aThe besping defi ni ng
the outer peripheral wall 31b and the vane 31lc can be regarded as a

thick spiral cemker ;33ptare fittediin apd|seguved:terboless3didsphigh curve
havi ng a substantial wap, angl e_of 360 degrees while the inner _25
wal | curve is %r%rﬁ*mwgﬂa%;ﬁg %P%‘B%‘gt%ﬁ:lt gnpafw%tches argredFhegg

degrees, and the outer I rve. and

| h [ |1 .
conti nuously cETHER et 9 57 iﬁxng-p%%ﬁa%n§}aj§€§£g%§,Tﬁ%&{%ﬁg&ﬁgrlc

peripheral wall &9 f . . . .
cylinder 29 i sAconég:f?tsu %?%ey ft%remes%rr%heprf.?lr']%i?) 'léhagcg[:%%j[:rxc ho%%stﬁge

orbiting ppst Q0 Slstance betwedhothd Ncdtfér S6f f e4Oh 3b&EEnPESE CRENBEr
mechani sm 33 conprises bearing nmenbers 33a, eccentric nenbers 33b,
33b and the center of the associated hole is set to be
equal to an eccentricity & (turning radius) of the
eccentric portion 30a of the drive shaft 30, and the
eccentric members 33b are slidably inserted in the holes
15 in the bearing members 33a. Further, the bearing members
33¢c is fitted in and secured to the holes 33e of the
eccentric members 33b, and the pin members 33d fixed to
the sub-bearing member 32 are slidably inserted into |
holes formed in the center portions of the bearing
20 members 33c. The pin members 33d are fixed in the holes
32c formed at equal pitches around the center of the sub-
bearing member 32. The pin members 33d and the central
holes of the bearing members 33c inserted in the
eccentric holes of the eccentric members 33b are
25 respectively coaxial with one anothef. With this
arrangement, the pin type self-rbtation preventing
mechanism is constituted.
The sub-bearing member 32 is formed at its centér

with a sub-bearing portion 32a journalling the drive



5 bearing nenbers 33c and pin nenbers 33d. The bearing menber 33a are
fitted in and secured to holes 31d which are circunferentially formed
at equal pitches around the center of the orbiting piston 31. Further,
the eccentric menmbers 33b are ford@d therein with eccentric hol es 33e.
0 A distance between the center of each eccentric nmenber 33b and the

center of the gnaeei gbgdahal Rith aebcharfe portse32sl arFadiexr@ntricity
[err] (turning radius) of the eccentric portion 30a of the drive shaft

30, and the cireamfarentiaklpeegqualbpitehes drbund ther ehter dfe the es
15 in the bearing nmenbers 33a. Further, the bearing nenbers 33c is
fitted in and sububedringt pertibns323ec EFurther, pressuze: equaldiag 33b,
and the pin nenbers 33d fixed to t he sub-bearing nmenber 32 are

slidably inserhedej 3¢ in theofezmf gf Bd CPHntRE ~seRke hoder @nshhaying, &

bear i 20 nbers 33c.. The pi mbers . 33d are.fi in the .hol

35¢ 1o med St | GUARELRR: SHDE CAPBIAYLFNASER &P Shatngtodhe SUCTigh Harts
mber 32. The.pi rs.3 | | { i

Tenber s 33c | n2at SAERAS, g the B1iHResCRY Bre ormb 8h ¥nd LTI IO,

33b are 25 1 8REshby akiineaashakobblpads ta0ALRCLEpWld it suction

arrangenent , e pin-type self-rotation preventing mechani smis

constituted: ports 29dTBadSHB- _Esiﬁhﬂﬁe&émralig eguiadr Pt cles Ex i er
with a sub-bearing portion 32a journalling the drive

42 shaft 3He eedteirt bfdithehsuhebparting3tiemberad@ed Fatrther, the
circunferentially equal pitches around the center .of the sub- beari ng
portion 3Z0 Feubhbearpngsmembesqd2l isi sgcured to the cylinder 29 by

means of screws inserted in holes 32e, and the discharge
valve 8 is secured by screws inserted in thread holes
32f. Further, cut-outs,32g for returning of the oil are
formed in the outer pe:iphefal portion of the sub-bearing

15 member 32. Further, there is formed a communication
passage 36.

Three pressure equalizing holes 29e in the form of a
counter-sunk hole and having a diameter substantially'
equal to that of the discharge ports 32b formed in the

20 sub-bearing member 32 are formed in the cylinder 29 at
circumferentially equai pitches around the.center of the
main bearing 29c¢. Further, inclined flow passages 29g are
formed in the end surface 29f of the cylinder 29, which
abuts against the aischarge ports 32b formed in the sub-

25 bearing member 32.

Next, explanation will be made of the flow of the
working fluid. As shown by arrows in Fig. 9, the working
fluid having flown into the closed chamber 28 through the

suction pipe 18 is conducted into the compression element



hole 32d in the formof a counter-sunk hole and having a 5 dianeter
substantially equal to that of the suction ports 29d fornmed in the
cylinder 29 are forned in the sub- bearing menber 32 to be positioned
opposi ng the suction ports 29d and*&t circunferentially equal pitches
ar ound the center of the sub-bearing nenber 32: Further, the %0

sub- beari ng neghe | u L gt Lhdar . a . _SCrews
i nserted ig ho esEggé?bgngﬁéhéﬁgFégﬁagggﬁ%LE i@aFégl gFS egﬁgbggﬁﬁégﬁ%ems
inserted in thpgadshobasrormed32h. thi EY2indet! 20UhRE3 20l Yuctabl RodaOf
the oil are formed in the outer peripheral portion of the sub-bearing
15 nenber "32. §yrahdrwhéhictRei rioeNBHaftCE0NHBI ¢3thtad by thesSmdddr36.
Three pressure equalizing holes 29e in the formof a count er-sunk hol e
and having a delement 3Bpsthetozbiying pistioal 3loorbitsoftol decteaseathe
ports 32b forned in the 20 sub-bearing nenber 32 are formed in the
cylinder 29 atvolumecpfcthecwerkingl ghagber Bit £nssopesatdonhefcent er of

t he mai n bearing 29c. Further, inclined flow passages 299 are

formed in the %ﬂﬂp§ﬁgféeﬁ-2§FeoF°FH€e§99¢nuerkeyg WwARdR pusheghyps thgai nst

di sch 2b fornedgipn the sub: 25 beari nber, 32

tNgit - expl anat %ﬁffsebxg e fﬁﬁgﬁf%&%%iﬁﬁggﬁ?p&% | ?ﬁagif Forpedhs
arro

Cl'osed ehanbor 3acer, Sinroerefd hbillr 22 £b be)gBltbiter AEe BB,

conpressi on el 8i88harge chamber 12 to be discharged outséés oF £hé through
the suction chanber 10 defined by the suction ports 29d tTormed in the
cylinder 29 andompresssii BhréayR' the .cofimunldathen hBtedBiye thbahbtd® i S
rotated by the notor

element 13 and the discharge pipe 17. At this time, a

high discharge pressure acts upon the lubricating oil 14
stored in the bottom portion of the closed container 28,
so that the lubricating oil 14 is conducted into an oil

15 supply hole 30b (not shown) formed in the drive shaft 30
by a centrifugal pump action, and then is fed to sliding
portions between the inner peripheral wall 29a of the
cylinder 29, the outer peripheral wall 31b of the
orbitihg piston 31, and the like, through an oil supply

20 hole 30b communicated with the above-mentioned
communication hole in the drive shaft 30 and an oil
supply groove 30c. Further, the lubricating oil 14 having
been conducted into the working chamber 34 through the _
sliding portions is solved into the working fluid to flow

25 from the discharge chamber 12 and through the
communication passage 36 into the motor element 13 to
cool the latter, thus forming a feed oil path, in which
the lubricating oil 14 is separated from the working

fluid and is then returned into the bottom portion of the



el ement 13, the orbiting biston 31 orbits to decrease the 5 volunme of

the worki ng chanber 34 for operation of conpression. The conpressed
wor ki ng fluid pushes up the di scharge val ve 8 through the discharge
ports 32b formed i n the sub-beari menber 32 to be conducted into the

di scharge chanber 12 to be discharged outside of the 10 conpr essor
t hrough the co Lgation_haol e tor . 13 and the
di schar ge pipeggggegtcPﬁ ?lpeﬁeég %ﬂ'tg%F °&FSEH§P g é??mﬁﬁb
the | ubricating,0 1 e n;th 0 _RAQL,

@nOithe élﬂaFemEEQ% 34 b.%hg EF& RRhieq u% 3%

cont ai ner 28, so t rrca 471'S con n oi

15 supply hol pedflBniBat 33h0wak Eﬂénﬁemhﬂni@ﬁtﬂﬁ‘Wﬁtﬁh%ﬁb:yabrlca%gﬁﬁéen

centrifugal punp action, and then is fed to s portions

the inner peripharak wal kheé9bottohhportionCyiei RAGr ci%se@%oﬂﬂa@.hel&efjaoher al
wal | 31b of the orbiting piston 31, and the |like, through an oi

supply 20 %ol &hSObghomirilm'suppéy holbst formkdy dnthel disdharge cover 35
comuni cation hole in the drive shaft 30 and an oil supply groove 30c.
Further, the IQBch&?FﬁgeaﬁlS}dehaﬁlhge pin pembersndid:.cFhust,0 thiee wor ki ng

chanmber 34 throu sliding portions is solved into the working
fluid to fl ow eFPoﬁPPﬁ§1&P§&HﬁrQgecﬁaﬁb§NP92s&ﬁg‘Fﬁﬁéﬁgﬁnthe :

comun. 1 o0 BRRRAELES RahiEnTs0art! SRS kg, ARk B

separated fro ki fluid and is then returned into the botton1
portion of thnbﬁﬂﬁ #BEXbHY 44 cl osed

cont ai ner 128. Fur t hedxt Di dxS1ERA i 69! #51 8M6e R4GEof an opdrhbEoRli GeMENbErS
33d in the self-rotation preventing

the compression element 27 and the pin type self-rotation
prevénting mechanism 33 with reference to Figs. 11A to
11D. The eccentric portion 30a of the drive shaft 30 is
fitted in the bearing hole 3la of the orbiting piston 31,

15 and thus the orbiting piston 31 and the cylinder 29
engage with each other while being'shifteamfrom each
other by an orbit radius &. The outer peripheral surface
of the orbiting piston 31 engages with the inner |
peripheral surface of the cylinder 29 at contact points

20 a, b, d, d, e, £. The orbiting piston 31 is formed
therein with three holes 31d, which afe disposed on a
circle at cicumferential}y equal pitches around the
center o. Further, the pin type self-rotation preventing
mechanisms 33 are located respectively in the holes 31d.

25 Further, a distance between each of centers ol of the
holes 31d of the orbiting piston 31, the bearing portions
33a and the eccentric members 33b, and an associated one
of centers o0l’ of the holes of the eccentric members 33b,

the bearing members 33c and the pin members 33d is made



mechani sm 33, and are communi cated with the |ubricating oil 14 in the
bottom portion of the closed container 38 5 through oil supply holes
formed in the discharge cover 35 on a rear end side of the pin nenbers
33d. Thus, the menbers constituti A§ the pin type self-rotation
preventing nmechani sm 33 are |ubricated under centrifugal punp action.

10 Next aofealll @R AMiY ARIAIE Ghidh 9BCeduadn tof a distdie
conpression elenment 27 and the pin type self-rotation preventing
mechani sm 33 hieitiveer dhancenterd-icgof ihe taxrbiting Kistidre 3T cand rilwe porti on
30a of the drive shaft 30 is fitted in the bearing hole 31a of the
orbiting pist@ender of5ofarthe oylindemi38+4ing piston 31 and the cylinder
29 engage with each other while heing shifted from each ot her by
an orbit radius [ eNpKt, TREPABRAELIRE, Wifdr e B@de, @ oPergtiane off biti ng

pi ston 31 engages wi th the_inner peripheral_ surface of the cylinder 29
at cont actgpoi reggion. Hhep the drive ‘Fﬁ@%‘fb? iy @R the forned

therein with three.hal es i e dis ed o . ' e

ci cunferenti aﬂ"{l/ngtd'glg %&st%é%eé@lrl%rle?‘%%éej J'rpo&‘ece %&%‘f’&tﬁéﬁ%ﬁn ta%oea-pi n
type self-rot Q;:lé,q sor);q_;égmd' Nhe cent®l ié.g@ g:ﬁf ildSP i vely
in the hol es 31d. t 2 urt he.re, .cae!%:ll ;t rz}?]f;e ets\’l)\t;hei?‘]i%?ic. o) cenft er?%l of
the hol eg,s3( thle hEQTRY vl Sk 9nsé_1thmeab§§ﬁhaﬁie?r Wo2Ring 332
and the eccentric nenbers 338, and an associ at ed one of centers ol' of
t he hol es of idhamerentdd arerdefinetBaround the denremn pfettiercrBbeingd
the pin nenbers 33d is nade 45

equal to B9 omdisttamadi us [err] which is equal to a distance bet ween

the center o of the orbiting pistgon 31_and the . . L.
One of the working chambers 34 (which is d1v1ded

into two working chambers 34 with the discharge port 32
therebetween at the time of completion of suction, but
the two working chambers are connected with each other

15 dJust after the initiation of compression stroke to make a
single working chamber) surrcunded by the contact points
a, b behaves in the following manner. Fig. 1ll1lA shows a
state in which suction of the working fluid into this
working chamber.34 through the suction port 29d is

20 completed, Fig. 11B showing a state in which the drive
shat 30 is closckwise rotated by an angle of 90 degrees
from the state shown in Fig. 11A, Fig. 11C showing a
state in which the drive shaft 30 is clockwise rotated by
an angle of 90 degrees from the state shown in Fig. 11B,

25 and Fig. 11D showing a state in which the drive shaft 30
is clockwise rotated by an angle of 90 degrees from the
staté shown in Fig. 11C. When the drive shaft 10 is
clockwise rotated further by an angle of 90 degrees, the

working chamber in discussion is returned to the initial



center o' of the cylinder 29. Next, explanation will be nade of
gper ati on of 5 conpression. Wen the drive shaft 30 is rotated, the

orbiting piston 31 inserted in the eccentric portion 30a orbits around
the center of the stationary cylinder 246 with the turning radius [err]
, so that a plurality working chanbers 34 are defined around the
center of the Qildd 0 .0 stsQN. t.he working chamhers 34
(which is divi %g% %Qlw}ﬁ (%mt v%\td'(%]\or ]'lAn'g %%cf ceﬁrh:g&, V\tnt}t% 'f%é‘ﬂ?%c%ﬁ%%ef)ort
32 therebaiyeRizriladdi® il RR1Ume U t8ld Uri¥fe UHA£10™0 MY rotatdd® tWO
wor ki ng chanbers are connected with each other 15 just after the

initiation of ebillectheoidcheyd P B is cldddd) &\VHd I dKdanber)
surrounded by the contact points a, b behaves in the follow ng manner.
Fig. 11A showswarking flatiel iirs \wompremseid.on of the working fluid into this
wor ki ng chanber 34 through the suction port 29d is 20 conpleted, Fig. 11B
showi ng a state in Fartherhewhenytshe presisure3dni shel sorkinge chambiead by an
angl e of 90 degrees . fromthe state shown in Fig. 11A, Fig. 11C show ng
a state | POFRTEF fHheL Fbamfhe g4 schagas ipressuns aulbise the an

angle of 90 degrees fromthe state shown in Fig. 11B, 25 and Fig._ 11D
showi ng a st at 2’°F§“\ﬁﬁi 5%’] ?rdr&%‘@tsﬁ'éf't the pressure g e cifed ed by an

angl e of 90 de L t he t at own..n.Fig. 11C_.\Wen the drive
shaft 10 is Q:Bsg%ég’l?\%im éeg'r SEECE i'isurcﬁ'hfgerﬁftéﬁla usSs dﬁg’r 9% he

wor Ki ng chanbek,ah Rredigs ¢ds i 2% 18 0 LI e 24
46 state ?hovevn I n F?g%ffilc%ég'gpg’%ﬁb'ytal?lt%heéyvct\o&rtkﬂllr?glgl‘far%‘eer

decreases 101 Vebmpreasedfotking Fafid 3@ IS JcPadRdE through the

34

discharge port 32b. The shaft rotating angle from the
completion of suction (initiation of compression) to the
completion of discharge is 360 degrges, such that the
next suction stioke is prepared while the compression

15 stroke and the discharge stroke are effected, and the
time of completion of the present discharge is the time
of initiation of the next suction. That is, the working
chambers 23 undergoing compression are distributed at.
equal pitches around the center o of the orbiting piston

20 31, and successively undergo suction stroke and
coﬁpression stroke while being shifted out of phase, so
that torque pulsation per revolution of the drive shaft
30 becomes small to achieve reduction in vibrations and
noises of the displacement type compressor.

25 Further, the pin members 32d héving equal angular
pitches around the center o’ of the sub-bearing member 32
and secured and supported in the same direction as that
of the turning radius & are slidably inserted in the

holes in the eccentric members 33b in the pin type self-



whil e the discharge valve 8 is closed, so that the working fluid is
eonpr essed. 5 Further, when the pressure in the working chanber
beconmes hi gher than the di scharge pressure outside the wor ki ng chanber
(that is, the pressure in the closed 4 container), a pressure
differential causes the discharge valve 8 to automatically open, and

accordingly, thgealfofi0pRROSARInYORELRING bitnd 355 piovi DR ithigpugh ¢ he

di scharge port 32 ating angle fromthe conpl eti on of
suction (initigtboBifng PLBRGASSLONNiItR thEs arratg@iletit ORthef edicemitarige is
360 degrees, such that the next suction stroke is prepared while the
conpressi on Ilhembeprke3adbdihbertiedchar gthesthariee hodesf 3dad ef thed t he

time of conpletion of the present discharge is the tine of initiation
of the next suerbdtinghpiston Bhewithkthg pin membersr 3223 amddisgsenter
conpression are distributed at . equal pitches around the center o of
the orbitify we#ﬁamzerhéﬁlagdmg‘&é%s§F%E§ruﬁee|t§éts@é‘t ithe oxbdiEdnghd

3| troke whil e bei i fted f ph , t t
COmPr 981 0 SUEEEMLLe BELRS LS 2ot ol 360, 2R b o' O1°
hi duct | Lh.\i heati ' f, t '
cchieve 1 e0UCL LS8 LBt BSGERES,20a, con RARSSR. 54 Hic e eASGIRY 00

conpressor. 2 . | M Menpers™3 Ing €
Bnd support od {EREEoERTing trpudt SUMARER' OMELON ing, 1n "BesicuE
are slidably instakedsi ghkhBearinghfbfibeirs BRA ,casclhown TRTMGLE .33a n the
pin type self- ' 47 rotation
preventi ngdonecheni3sns 33 provided on the
As a result, the action of the.pin type self-
rotation preventing mechanism 33 permits the orbiting
piston 31 to perform precise orbiting motion while the
gaps at the contact points between the orbiting piston 31
15 and the cylinder 29 can be maintained constant to reduce
friction and abrasion to provide a highly reliable
displacement type cbmp;essor. Furthér, the pin type self-
rotation preventing mechanisms 33 can be arranged inside
the working chambers 24 defined between the orbiting
20 piston 31 and the cylinder 29, so that it is possible to
reduce the diameter of the compression element 27.
Further, the pressure equalizing holes 29%e are
formed in thé bottom surface portion of the cylinder 29,
against which the orbiting piston 31 abuts, to be
25 positioned opposing the discharge ports 32blformed in the
sub~bearing member 32, and the pressure equalizing holes
32d are formed in the end surface of the sub~-bearing
member 32, against which the orbiting piston 31 abuts, to

be positioned opposing the suction ports 29d formed in



orbiting piston 31. Wth this arrangenent, the eccentric menbers 33b
Fnserted in the three holes 31d of the orbiting piston 31 with the pin
menbers 32d at its center 5 performorbiting notion simlar to that of the
orbiting piston 31, with a distand® between the center of the

orbiting piston 31 and the center o' of the cylinder 29 (that is, the

turning radi useR&réfilinter ©29) | 86 Nehaf thé pressiifessatl th@euppaki add
menbers 33a, as shown in Figs. 11A 10 to 11D As a result, the
action of the Yowex y@redsecdf -the orbitihgopiptencBli bgcomebannhiffod pernits
the orbiting pi ston 31 to performprecise orbiting notion while the
gaps at the coluxingpsactiohesbecketandodbschayggei stonkel therebwd t he
cylinder 29 can be nmmintained constant to reduce “friction and abrasion
to provide a (eRabling making the orbitingnpistenpdlcskpPiysbeharingher,

the pin type self- rotation_preventi nechani sips, 33 can, be arranged
insige Y trﬁ?ﬁ&ﬁﬁiﬁ@eﬁﬁﬁhﬁ%rshg4adﬁ??ﬁggrbEPﬁeeﬁggﬁénsrBFFFﬁﬁ géocag
pi ston 31 and .t cylinde SO that it i ssi bl : educe the
di anet er of t%gf%r%?%gs?%ngé}?em Wltuaepge%" t%ﬁgr ,anfihgﬁﬁr ure
equal i zi ng hol r LNagh o L parti t he
ool nder Do, Srfafed Se the P1 Sl 2b End LhATbAILAREIRG" haHbRE )

positioned oppesi NBethbesli WEIEK JENE06L:B1 82Rg! BL8RENI Dot B8 interpbbelsari ng
member 32, and the pressure equalizing hol es 32d are fornmed in the end

surface of thewkitbe bppoviding anneédbefidm, iAgthasgapbi cithékebyr hikt isg
pi ston 31 abuts, to be positioned opposing the suction ports 29d
formed i n10 possible to provide a highly rellgable displagemadsr tgpe so
that the pressures at the upper and
compressor free from friction and abrasion caused by
nonuniform contact or the like.
Further, the inclined flow passages 29g are formed
in the arcuate portions of the vanes 29 of the cylinder
15 29 in the vicinity of the discharge ports 32b, whereby
pressure loss and fluid loss during discharge stroke can
be greatly reduced to achieve enhanced performance of the
displacement type compressor. | .
Further, with the compression element 27 of this
20 embodiment, the working chambers 34 having a shaft
rotating angle of 360 degfees from the completion of
suction to the completion of discharge are distributed at
equal pitches ‘around the eccentric portion 30a of the
drive shaft 30 fitted into the orbiting piston 31,
25 whereby the acting points of self-rotating moments can be
made near the center of the orbiting piston 31 to offer

such a feature that the self-rotating moments acting upon

the orbiting piston 31 can be made small.



| ower ends of the orbiting piston 31 becones uniform during suction

stroke and di scharge stroke, thereby enabling making the orbiting
pi ston 31 stably behaving 5 during operation. As a result, the orbiting
pi ston 31 can hol d gaps of the saf® magnitude between it and the end
surfaces of the cylinder 29 and the sub-bearing nenber 32, between

whi ch the orbiting Rusther 2% n sthig espivsdiinent, théi cglindsrdl8gian oil
filmin the gaps. Thereby it is 10 possible to provide a highly reliable
di spl acenent tgpmstructednpuchsthatr thef cydindert 2oandndhebmadinobesnisagd by
nonuni form contact or the |ike,. Further, the inclined flow
passages 29g af esheyRedn Fig.id ape wrdeaintparelond th easd PARET 29 of the

cyl i nder 9 t he |an|t t he di sghar S 32 wher eh

pressur e Ioss éﬂ |ﬁe E%nﬁu¥?ﬁgnHF§8ﬁaP gP8E@ 1q§§%¥%§%
reduced to .achj nhan .performance of the dlsplacenent type
com:)ressors’a thd P§°Qﬁﬁﬁfﬁé?§ wth the conpreSS|on el ement 27 of this

enbodi ment, the worgi tkRg |l e of
ﬂﬂw&n%{et SR S & coppreb8ba! 1R0LARY

360 degrees fromthe co SUCtIO completion o

di scharge are ghBbaikehedidtof a hegHaprBskaRes tﬁ:@uﬂ.@l WhS cBC@entric
portion 30a of the drive shaft 30 fitted into the orbiting piston 31,

25 whereby thdischangeppressupé iel produaetdndnnthenclosad lentainemde
near the center of the orbiting piston 31 to offer such a feature that
the sel f-rotat2Bg Bnnthis typengaupdgh presshzeor(disichgrgesPaesdunsdn be
made smal | . ] . . 49 . Further, in

t hi s enbodirengctenerey| theetubyirating oil 14 to permit the

lubricating oil 14 to be readily fed to sliding portions
in the compressor by centrifugal pump action, thereby
enabling improving the sealing quality of the working
chambers and the lubrication of the sliding portions.

15 Although explanation has been given to the_above-
mentioned embodiments, in which the number of the spiral
bodies defining the outer peripheral surface shape of the
orbiting piston 31 and the inner peripheral surface shape
of the cylinder 29 is three, they can be applied to the

20 self-rotation preventing mechanism 33, the pressure
equalizing holes 29e, 32d, and the inclined flow passages
29g, in which a practical number (2 to 10) of the spiral
bodies is involved.

Further, the compression element 27 of this

25 embodiment has been disclosed, in which the pin type
self-rotation preventing mechanism 33 is used. However,
various self-rotation preventing mechanisms such a crank
pin type, an Oldham’s key type or a ball coupling type

may be used depending upon the configuration of the



constructed such that the cylinder 2 and the main bearing 4 shown in
Fig. 3 are nade integral with each other, t hereby reduci ng the nunber
of conponents and inproving 5 the productivity. Further, the

di spl acenent type conpressor in this 50 enbodinment is of a high pressure
type in which a di scharge pressure is -produced in the closed contai ner
28. In this type, a _high pressur discharge pressure 10 .acts_upqn the

| ubri cating oi$°$a=98388?n??eyﬁa% &1£ﬁlgﬁFiEHg¥ﬁ§ | the Spigal BReP fed
to sliding por Lgﬁﬁical in the conpressor by centrifugal punp action,

t her eby abl'ing 1 nproving the sealing quality of the working

chanbers and the |umfgcais %g;@%tm éiéﬂéw%%?‘?%h%%ggﬁ%odi meAI t hough

expl anati on has been Qiven to the above- nts, in
whi ch the nunbehcetpbiatify’ @hereintB0di assgthcBmBat! kopaUempRasispier al
surface shape of the orbiting piston 31 and the inner peripheral
surface sh&pe accordinghtocthengeesefiti intrehetont hEhecatirbeondptiofing t he
20 self-rotation preventing nechanism 33, the pressure equal i zi ng
hol es 29e, 32dsyahbemt&uplaybi acheatopuppseggie which?@égabileswkooliag
practical nunber (2 to 10) of the spiral bodi es is involved. -
Further, the c®RfrBeafingde| apdnrompriseshthe dispiagementntyR8s been

di scl osed, in which the pLp type .. el f-rotation preventing mechani sm 33
i s used. Fbmevﬁ??Press°§a#poﬁéggﬁﬁ+990§8tFBﬂ Bresenti AFVRBLASRrsA8 such a

LK qepniaNBEegs, FLUISERGBIL S Pl 52 ko QURLLAS BMRE- T
50 CQPr e8RbRENGLETRD! wikhNat BenNETDeL, Obxblfis$Bh $h108948S an
indoor heat-exchanger 43 with a fan 44, and a four-way
valve 45. An outdoor unit 46 and an indoor unit 47 are
indicated by one-dot chain lines. The displacement type
compressor 39 is operated based upon the operating
15 principle shown in Fig. 2A to 2D such that when the
displacement type compressor 39 is started, a working
fluid (for example, fleon HCF”” or R410A) is compressed
between the cylinder 2 and the orbiting piston 3. '
In the case of cooling operation, the compressed
20 working fluid'having a high temperature and a high
pressure flows from the discharge pipe 17 intoc the
outside heat-exchanger 40 through the four-way valve 45,
and is then subjected to heat-radiation and liquefaction
by the action of the fan 41. The working fluid is then
25 throttled by the expansion valve 43 to undergo adiabatic
- expansion to become low in temperature and pressure.
Then, the working fluid absorbs heat from the room
through the indoor heat-exchanger 43 to be gasified, and

then it is sucked into the displacement type compressor



practi cal . Fig. 12 shows an air-conditioning system
i'ncorporating thereinto a displacenent type conpressor 5 accordi ng to the

present invention. The air-conditioning system enpl oys a heat punp
cycl e which enabl es cooling and he&ting, and conprises the
di spl acenent type conpressor 39 according to the present invention,

2Tan 41, an c3BahoreHeh.rhe  shotinn B4 T80 MeRRNRILED 4R G ad o2 L
fan 44, and a EQHE:‘L y eratx hvetﬁé wé?k‘iﬂ?dﬁh Wfth% qid a[arbf:.:[%ozymt
ain ine n -

47 are I cate one- di splacene

conpr essor 39 réveegéatsdthaﬁednuma t:aseoaer @do&&ngl% AP easshown in
Fig. 2A to 2D such that when the di spl acenent type conpressor 39 is

started, a worshegn by akkows 6Eobrekafplénef, amd Hehe' compREl¥ad is
conpressed bet ween the cylinder 2 and the orbiting piston 3.

In the casé of woukingggepehaving, at héghotempesatura) and =k high [priessuns ng
a high tenperature and a high pressure flows fromthe di scharge pipe
17 into the £louwgifrom khet dischanger pipe: Aodgito rhef dmdogsy hedbtre 45,
and is then subjected to heat-radjatjon _and |iquefaction by the action

of the fan 41. 2REeKi Ad FPEPHQPStPﬁeﬁ°“§5"aﬂhP89WFbé4b¢' si on
o 451 SRR SRy o BB SR SR AR
ke o | hESA,xEPRLog ERIAS! 24 5ckel OGSl 48 el nrordtl
o1 10 the expansion valve 42 to undergo adiabatic expansion to
become low in temperature and pressure. Then, it absorbs
heat from the ambient air in the outdoor heat-exchanger
40 to be gasified, and is then sucked into the
displacement type compressor 39 through the-suction pipe
15 16. |
Fig. 13 shows a refrigerating system incorporating
thereinto the orbiting type compressor according to the
present invention. The system employs an exclusive |
refrigerating (cooling) cycle. Referring to this figure,
20 there are shown a condenser 48, a condenser fan 49, an
expansion valve 50, an evaporator 51 and an evaporator
fan 52. | |
When the displacement type compressor 39 is started,
the working fluid is compressed between the cylinder 2
25 and the orbiting piston 3, and the compressed working gas
having a high temperature and a high pressure flows into
the condenser 48 through the discharge pipe 17 as shown
by arrows of solid line, and performs heat radiation and

liquefaction by the blowing action of the fan 49. Then it



39 through the suction pipe 16. Meanwhile, in the case of heat i ng

operation, the working fluid flows in a direction reverse to that in

t he case of cooling operation, as shown by arrows of broken line, and
the compressed 5 working gas having ®%igh tenperature and a high

pr essure flows fromthe discharge pipe 17 into the indoor heat-

exchanger 43 t¥§ dhFrtrked v -the exparsiant valivieepGoto undarge radi ati on

by the bl ow n% ction of the fan 44. Thus, t he. wor Ki ng gas IS
| i quefied, an AL (FRARTARP e Becop 1oy pinstemPesrtera2apd under go

Quet & . P g under
' abeorbs | BEAERT: pd AEETET feaky b BRCELRRobh HBA: SYAERARGEF
40 to b i f i 5, t | _ i 't

Compressor 30 ThrmIee e e PAHRE i 8qcehq aieplalenBhe E0BE, 1V

refrigerating FEBAIE IPOERAESibh the SUSELORIPipEC16! bLhbDdeh¥RE1y,
conpressor according to the present invention. The system enploys an

excl usi ve a redf1 O rd iy C@.Di-i-diléhdw&bﬁinéie&gétéﬂgwl&ﬂchhiﬁ figure, 20
there are shown a condenser.. 48, a condenser fan 49, an expansi on val ve
50, an evapor axgeblentdimrermaxgyrefficiencyf awhdéh involves loWen t he

di spl acenent type conpressor 39 is started, the working fluid is

conpr essed betVikratirnsgand,noises psandwhick bsohighlyprelbable, ahd t he

conpressed wor ki ng, gas having a hi gh tenperature and a_hi gh pressure
flows into °b’i%e‘9%‘§n%?é?ﬁ%rﬂﬁ% Bokh %S tems (PR Fkgpi ph2 1308s13hown

o7 14 Pl bfye e PELSLITRRERY, £ASh Lbbeg0dor 2 Lidhslesy
52 to the present invention. Although the displacement type
compressor 39 has been described as being of a high

pressure type, the displacement type compressor of a low
pPressure type can alsc function in a similar manner and

15 provide similar technical effects. Further, the use of
the displacement type compressor 39 according to the
present invention dispenses with a silencer and the like,
thereby enabling reducing the cost.

Fig. 14 is a plaﬁ'view illustrating an orbiting

20 piston 53 according to the embodiment of the present
invention. The orbiting piston 53 has three spirallléps
in which three contour are combined. The outer peripheral
shape of the orbiting piston 53 is such that
counterclockwise wrap outer peripheral walls 53a appear

25 at every 120 degrees (around the center o’). The
individual counterclockwise wrap outer peripheral wall
53a is provided at its end with a plurality (three in -
this case) of arcuate vanes 53b which project inward. In

the case where the orbiting piston 53 engages with the



is throttled by the expansion valve 50 to undergo adi abati c expansi on

t‘'c become low in tenperature and pressure, and absorbs heat and
gasifies in the evaporator 51 before it is sucked into the
di spl acenent type 5 compressor 39 thr®3igh the suction pipe 16.
I'nci dent al |y, a refrigerating/ air-conditioning systemwhich is

excellent in e fi gl y LCR..LR%O S : VA %51?%% and

noi ses, and whi %ﬂ%gﬁ%rg saﬁeffggFg?“Fgg 48 8%§§?ﬁﬁglgﬁh%2 the both
systens shown EhgbathZedndrldutd? peRépPhRead! 4alha Shz)! &3AYHE thee
conpressor 39 according to the present invention. Although the

~di spl acenent tgpbiting paspoasS3rbdtohas gheatetdethanbefhaas ofeiideall a hi gh
pressure type, the displacenent type conpressor of a | ow pressure type
can al so funct curvesa.aWithi thismarrangement]sitpisypdesibliel o peevendal
effects. Further, the use of t he di spl acenent type conpressor 39
according tD t Ree orbifingcnistanchBi Srom Fptatdngnarbundsithencenten t he
i ke, t her.eby, enabli reduci.ng the cq Fig. 14 is a plan

in st.
view illustrat fH§ 58 8r 6PEFNGAUSEA BYsRoAedS-zotatdnggme & &di nent  of
t he present l.ayentiLqQn, . Th rhitin l.ston 53 has_three iL.ral | aps
in mﬂich threerﬁgkggﬂrké ea%oﬁg?ﬁea? ?ﬂ%agan}C E%Fﬁ%ePgﬁn%s Be, A& of t he
orbiting pisto 3abkfii Bk ] n (@ ' uter periphera
wal | s 53a appeglrl5 3%53?!%96?93%38 aggggés %r%gﬁgw?%g’ggﬁggg 0'). The

i ndi vi dual cougbfEtieakdsSeny! 8BmBYbakiBA" bBRGEAL Wakh be malRtalihidd A ded
at its end with a plurality (three in this case) of arcuate vanes 53b

whi ch projldct optimdm vralues tbhpreesidewAcetosba eybe! cogipResisdr havamgages
wth the a high efficiency. Incidentally, the curvatures of ocuter
peripheral walls 53c, 53d ére determined from the gaps at
the engaging contact points between the orbiting piston
53 and the cylinder, which constitutes the compression
15 element.

Further, the outer peripheral wall of the orbiting
pPiston 53 may be subjected to surface treatment which is
excellent in sliding quality, and heat-treatment, whefeby
it is possible to provide a closed type compressor which

20 is excellent in reliability.

With the above arrangement, if the center of the
orbiting piston 53 is made to correspond to the center of
the cylinder, their contours are not similar as shown in
Fig. 1.

25 As mentioned above, the structure of the orbiting
piston 53 in this embodiment is applicable on the
orbiting piston 53, which involves a practical number (2

to 10) of spiral bodies.



53 cylinder, which constitutes the conpression el enent,

eurvatures of outer peripheral walls 53c; 53d of the orbltlng pi st on
53 becone greater than that of ideal curves. Wth this arrangenent, it
is possible to prevent 5 the orbitin§4piston 53 fromrotating around the
center due to a | oad caused by a self-rotating nonent. As a

result, radial gapayestt e"&?ﬂlﬁ%@%ﬁaﬁilﬂ%étﬁa&tweﬂ metho8hg£o0r bi ting
pi ston 53 and the cyllnder whi ch constitutes the conpression el enent,
can be maint ai agfefibling aOpbmprEsEfbiicalbfentoncdordingoted thepe
conpressor having a high efficiency. Incidentally, the curvatures of
out er per epbedahentis| ef58he Pfdsant deventiocad Referciagydes Fag.

the engagi ng contact points between the orbiting piston 53 and the
cylinder, whi chScwhieht iBeant AEPLBRPLOSY| YAew  Sorethisnmethod, when the

Further, the outer peripheral wall of the orhitin plston 53 may be
subjected o sEriackepréagnéniswhPche; Bount edef@eﬂh@h qual i ty,

9
dh b d I d
ol o) el ke R0 B
arrangenent, '%g&@foﬁgnkﬂé RLvifg ﬁma 5&?@& &E 2E0RhaR hoTRIRH O

correspond to e center thelr contours are not
simlar as shoyphifrary cghgenérlczélrcles é? RAreenade?pRéBenit'dn the
structure of the orbiting piston 53 in fthis enmbodiment is applicable
on the or thkre80spisaldnlapgs 1A ehisnefbvaiment)aolf (ttheﬂJlﬁpﬁfra(lZ
to 10) of spiral bodies.

10 bodies constituting the inner peripheral wall 2c of the

cylinder 2 is inserted into a space, into which the
orbiting piston is inserted. The assembling jig 54 is
provided at its three arcuate portions 54a with three
sensors 54b for measuring radial gaps. The assembling jig

15 54 is inserted into the space 55, and the cylinder 2 is
mounted to the main bearing 4 temporarily at such a
position (centers of three circles) that values measured
by the three sensors 54b become equal to one another,'
thereby enabling accurate positioning. At this time,

20 setting of the radial gaps is determined in accordance
with dimensional tolerances for the outer peripheral wall
of the orbiting piston, the inner peripheral wall 2c of
the cylinder 2 and the eccentric portion of the drive
shaft. It is noted that this embodiment can be applied to

25 the case where the cylinder 2 disclosed in Fig. 3 is
independent from the main bearing 4 journalling the drive
shaft 6.

Further, although explanation has been given to the
case that the number of spiral bodies which define the



Next, explanation will be made of a nethod of assenbling a conpression

el enent according to the enbodi nents of the present invention.
Referring to Fig. 15 which is an explanatory view for this method,:
when the 5 main bearing 4 is to be nfiinted to the cylinder 2

tenporarily, an assenbling jig 54 including three arcuate portions 54a
havi ng smal |l er curvatures than those of arbitrary concentric circles

2j (three are puesenperiphbéfal surfhceeshppeabf! ¢he beblilkifgephetdiorean of
three spiral 10 bodies constituting the inner peripheral wall 2c of the
cylinder 2 is theeinneripeviphepatesurfiacewbfclbtheheylindeor hist ithgepi dhon is
inserted. The assenbling jig 54 is provided at its three arcuate
portions 54a whhstfrbedimentschheraboye assenbiing mgthadi sangkes. The
nserted jnto the space 55, and the cylinder 2 is

assenbling jig 15. %4 .is ] ]
mounted to theaﬂaiheaeﬁ?iFbe4c?§ﬁpBPﬁFiF?eaP eF 9f sPirpdsPerAdms(denters

of three cigrcl hat . valugs sured by the three sensors 54b becone
equal to ogé éﬁ%%ﬁ%%?al ?b ?ﬁegggy enabl i ng accurate positioning. At this

time, 20 setting i S 15 i ] nce W th
di mensi onal toler arﬁsa%{?%%%’ pée%l:p %%? \Q/\gldY’M &?&%%H?he orbiting
pi ston, the |nﬂﬁﬁeﬂ@ibﬂh@ﬁé&e“@hén2Ew8fworkf?&héhQMBEBQeErg andahBed

eccentric portion of the drive shaft. is noted that this énbodi nent

can be appli edatoun@5théh@rieseshliete éhehcyki RHeENn2hdssal eradtin Fig. 3 is
i ndependent fromthe main bearing 4 journalling the drive shaft 6.
Further, althoogbatingsanglencfiasubstantiakthyt 360hdegreescfisemt hht t he
nunber of _spiral bodies which define the
100 completion of suction to the completion of discharge, and
the pressure equalizing holes are arranged in such a
manner to greatly reduce excessive compression loss
during discharge, so that it is possible to provide a
displacement fluid machine which ensures stable behavior
15 - for the orbiting piston, and which can enhance the
performance, and which is highly reliable. Further, such
an orbiting type fluid machine is incoporated in a
refrigerating cycle to provide a refrigerating/air-

conditioning system which is excellent in energy

20 efficiency and highly reliable.



55 out er—peripheral—sturtace shape of the orbiting piston and t he

t nner peri pher Ls§%g ace qf fhe-cylinder Is thr - +-hi-s—erbedtrent
t he above asse 2 placeth e applie
e 'uﬂﬂ ﬂ tical (2 P6 10).
I nvention, nore t
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of spiral bodi
according to th
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rotating angle of substantially 360 degrees fr
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orbiting piston, and I ch can” enhance the performance, and which is
hi ghly reliabl e.disppldedr anlhsaid cylimddttang iyperpobsed, nandi gae is
I ncoporated in a refrigerating cycle to provide a refrigerating/air-

condi tioni ng sysixiveshaft shaxing |amtaxis epfrpytabions f andenberadn Ai ghly
reliable. N 56 Substitute sheet - 27
March 2001 O &iRAce defined heptmer AR PuEehi WRhhcRPRE2CRNPENSRABI udes a

di spl , | A - W d} L ]
ar anged i hor chetprac e et G e 4af) GAPLACE] OB ial B A LARF

surface of the GHdWdercaieAoPUdLid @l spTacéate Rhdaéheodesptaspondefine
t her ebet ween one space when a center of the displacer is made to correspond

with an axis of totsaidmxois t¢f xhitabichadf, thadduipeéushaftywbilepaces are
defined therebetween when the displacer and the cylinder are |located in an

orbi t position, RIYFISIEHIOLARRRRR PFarcetined thagebepraea Fhghofaidet i on
Surtaces of oai Qe oS i Bt "Bpl ok SHRTILGA0eR AEPRATEENEY Do i
a second of sai ¥} SndPHOSEREr t GolPt dsihgSheans for orbiting

the orbiting displacer between 'said end plates through

the intermediary of an lubricating oil. -

2. A displacement fluid machine comprising a
displacer;

a cylinder; end plates, between which said displacer

and said cylinder are interposed, and a drive shaft.

having an axis of rotation, and wherein a space

defined between an outer wall surface of said

displacer and an inner wall surface of said cylinder

when a center of said displace is made to coﬁrespond

to said axis of rotation of the drive shaft while a

plurality of spaces are defined therebetween when said

displacer and said cylinder are located at an orbit

position; and wherein said end plates are formed wiﬁh

a discharge port, and said end plate opposed to said

end plate formed with said discharge port is formed

with a hole which is opposed to said discharge port.

| R




end plate formed with suction portions, said holes being provided-at
‘positions in the second end plate corresponding Tﬁg§£§h:ien In said first
end plate at which said suction ports are provide *dpl acement
fluid machi ne according to claim1, whé&Z%in one OFMHHI ﬂ I " es is
formed integrally on a nmain-bearing and anot her o tes is
formed integrally on a sub-bearing. 3. In a displacenent fluid machi ne,
whi ch includes a displacer, a cylinder, end plates with the displacer and
the cylinder arranged, tfhenebphwedRentN@1aid maehinaf bs @Rt ifdrathiigh an

i nner wall surface of the cylinder and an outer wall surface of the

di spl acer defi necladmelet wherednconpaof shdd eadcplhatesofist imteigxaldyer i s

made to correspond with an axis of rotation of the drive shaft, and a
plurality of spafesmedewigbf pnBainhbeapéngecanshihe; pEhers ongcof aadd he

cylinder are located.in an_ orbi osttion, a first of said.end .plates

“hcl Uding a pl ur 8Pt FLaEeR 18nIPGEORaLLY TorBerh Mishe e AEE-BORFFG ng means
for supplying a |ubrigatjng: Qi f ' ' ogposed to
said end plates, and ﬁbl%s&;€%¥%%%m§ﬁ£a?ggggnﬁgg?iggigbéﬁgﬁgﬁggeg opposite
to said first eadsplaterf;oameglwntardi apdaplates,t betweendiwhitdl eailkei ng
provi ded at positions in the second end plate corresponding to positions
in said first endippdacest andi shidacyldndeirapge ipherposed.paod ded.

57 4. The di sgl acerent fluid machi ne according .to claim 3, wherein one
of said end pl at 85ive ehpfEqbaving: ap #x38 anﬁﬁ-a%éﬂﬁ"nf‘gnamra of

said. end pl ates_] 0 Lnt || - hi . .

di spl acenent fl ufgaﬁ%cﬁ‘lg%g?e%nlggﬁgﬁﬁiél u eguz:g%i g’%ﬁ%c%?‘?:fg ccgylal n %‘r",d end
plates with the digphaetr afd bhcigvbrNaallachdtacd LEcisARA WALndd a
drive shaft, and in which an inner wall surface of the cylinder and an
outer wal |l surfawbenf at kendesplficenideflisplilicer discmaden tonecosprasponiten a
center of the displacer, is nmade to correspond with an axis of rqtation of
the drive shaft, t@n&249pP¥ig PLy rotatigne of,theyfrived shRsite ¥LA® R when

t he di spl acer an i nder._are_| t I n,.orbi L4 a first of
said end plates g%‘é’?%&lg)r% gg.plsﬁ’%g !st %‘i%f (aglflé'g’ﬁar %e%g%ﬁ%%%g%q@egeggﬁ of
said end plates ghgpldicag andl 8aad tyl9hdadChirah 10Raled bR anRx®s’TENt
conprising nmeans for supplying a lubricating oil to surfaces of said

di spl acer opposepositiend and phatrein aaddhends pllatesd are famhekd naitthof
said end plates opposite to said second end plate forned with suctjon

portions, said h® 84ckiPRgPRrsvi @38d gRifoePg Biatenopresed o &3ddent

corresponding to It Ign L.d 0 a t .whi BE .SuWction
ports are provi dgg?%gngggg‘ﬁg‘s w?%?‘rr?%ial ﬁug's?%?%lggc?rzl’&%oﬁ\ggai e?dqﬁ At €5
opposite to sai dhbileSwhees a,lsabg,ﬁagbae%o Walid @uetidndpor@.ts, said holes
bei ng provided at positions in the second of said end plates correspondi ng

to positions in said Bir &t displpicamendt fliuich maahdngé sushamede feortlhs dar e
provi ded. 6. The displacenent fluid machine according to claimb5,
wherein one of sSt-8i8n8 pMheEeins opgr REJ sAice SR PJat®sy 18 iinteer3ldy and

another of said gndyplAle%H & ;ngﬁ.ﬁegearing, and the other one of said

end palates is integrally formed with a sub-bearing.

6. A displacement fluid hachine comprising a
displacer; a cylinder; end plates, between which said
displacer and said cylinder are intérposed, and a
drive shaft having an axis of rotation, and wherein a
space defined between an ocuter wall surface of said
displacer and an inner wall surface of said cylinder

when a center of said displace is made to correspond

* € L M § * '




integrally on a sub-bearing. _ 58 port is
fformed wth a hole, which is opposed to said diSCﬂﬁﬁﬁénﬁgﬁkuuam@md A

di spl acenent fluid nmachine conprising a displa [ ; end
pl at es, between which said displacer afBsaid cyli mHI\Lmn maﬂmsed; and
a drive shaft having an axis of rotation, and wher defi ned

between an outer wall surface of said displacer and an inner wall surface
of said cylinder when a center of said displacer is nade to correspond to

said axis of rotabi saidf akhs 6fi ¥otakabh ofhithe drivel whalfit whidle aspaces
are defined therebetween when said displacer and said cylinder are | ocated
at an orbit posiplunalibty aficspasesnsref definedndherebetveen whegp said
formed with a nmai,p bearing, and the other, one of _said end plates._is
integral Iy formedLfPL{RCersfBdp8aLAnGYlinder are located at an orbit;g gpg

plate formed wt | yctign t Siti d i s

suction ports. B°§§£S9ﬁA é‘lhsprg%%rgmiﬁt g?‘?‘ﬁi Sg%ﬁf%%%a?%%g%%fg%ﬁ%{l%h claim
8, wherein one of satf#isAdpBka! 8fd & HikeHh#bk) por®, @il hd plRite
bearing, and the other one of said end palafes™is integrally forned with a
sub- beari ng. oppéSedAtdi splidcemdnplaltel dormel wd thomadidsisugtiorncy| i nder
provi ded between end plates and having an inner wall, of which ]
cross-secti onal BREpeifsfaEmpdeNithyachalenu¥hd chudse SPPRSEds o Gadid

o e, el e eSS R, 246 oA, AL BA TR, el e, B0 B,
said inner vall gydeaardrmdiiCli®h! baid discharge port is formed with a
hole, which is opposed to said discharge port.

7. A displacement type fluid machine as set forth
in claim 1, wherein one of said end plates is
integrally formed with a main bearing, and the other
one of said end palates is integrally formed with a
sub-bearing.

8. A displacement fluid machine comprising a
cylinder provided between end plates and having an
inner wall, of which cross-~sectional shape is defined
by continuous curves, a displacer providéd between
said end plates, and having an outer wall facing said
inner wall of said cylinder, and defining a plurality
of spaces between said inner wall and said outer wall
during orbiting motion, suction pérts formed in the
end plates and communicated with said spaces,
discharge ports formed the end plate and communicated
with said spaces, means for supplying a lubricating
oil to opposite surfaces of said displacer to said end

plates, and holes formed in the end plate opposing the

AT




during orbiting notion, suction ports forned in the end plates and
conmuni cated with said spaces, discharge ports fornmed the end plate and
comuni cated wth said spaces, neans for supplying a lubricating oil to
opposite surfaces of said displacer to®hid end plates, and holes forned
i the end plate opposing the end plate fornmed with said discharge ports
to be positioned opposing said discharge ports. 11. A displ acenent

fluid machine a%m%&&f%%ﬁéhf$gme§|ﬁiEh1sa¥ﬁe§ﬁhEigﬂeEQEt§aEg f@d plates is

integrally forme a mal n bearing, and the other one of said end

plates is integrpbsytiona@dopbbbingssiiesuttiion portsl2. A displ acenment
fluid machi ne conprising a cylinder provided between end pl ates

and having an i nner Wil A dbsplacehentofiuidcinachiheshspeetts fdestthnda by
60 continuous curves, a displacer provided between said end plates, and
havi ng an outer Sh2imiBcivhezain PARePE Gald epdspilates ifdémntegkald¥rining

orbi t1 ng mot on, ZEBRRE NEHT € caf b BBeF Fhencand e tBeR RRec fniriEht ed”
with said spacesend paEReEseiROihtelbPa IRy EBEnERIWRLA!S SUS-SRERIAGCAl ed
wi th said spaces, neans for supplying a Tubricating oil to opposifte
surfaces of said displecer dbsphadement flaidsmachineheogprising eand pl ates
are formed with a suction port and a discharge port, said end plate
cylinder provided between end plates and having an
inner wall, of which cross-sectional shape is defined
by continuous curves, a displacer provided between
said end plates, and having an outer wall facing said
inner wall of said cylinder, and defining a plurality
of spaces between said inner wall and said outer wall
during orbiting motion, suction ports formed in the
end plates and communicated with said spaces,
discharge ports formed the end plate and communicated
with said spaces, means for supplying a lubricating
oil to opposite surfaces of said displacer to said énd
Plates, and holes formed in the end plate opposing the
end plate formed with said discharge ports to be
pPositioned opposing said discharge ports.

11. A displacement fluid machine as set forth in
claim 1, whgrein one of said end plates is integrally
formed with a main bearing, and the other one of said
end plates is integrally formed with a sub-bearing.

12. A displacement fluid machine comprising a

.cylinder
provided between end plates and having an inner wall,

of which cross-sectional shape is defined by
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opposed to said end plate formed with said suction port is forned with a
hol e, which is opposed to said suction port, and said end plate opposed to
said end plate forned with said dischaQﬂf port is formed with a hole,
whi ch is opposed to said discharge port° 13. ‘A di spl acenent fluid
machi ne as set forth in claim12, wherein one of said end plates is
integrally fornmed with a main bearing, and the other one of said end
plates is integrally formed with a sub-bearing.

continuous curves, a displacer provided between said

end plates, and having an outer wall facing said inner
wall of said cylin&er, and defining a plurality of
spaces between said inner wall and said outer wall
during orbiting motion, suction ports formed in the
end plates and communicated with said spaces,
discharge pérts formed the end plate and communicated
with said spaces, means for supplying a lubricating
oil to opposite surfaces of said displacer to said end
plates, and wherein said end plates are formed with a
suction port and a discharge port, said end plate
opposed to said end plate formed with said suction
port is formed with a.hole, which is opposed to said
suction port, and said end plate opposed to said end
plate formed with said discharge port is formed with a
hole, which is opposed to said discharge port.

13. A displacement fluid machine as set forth in
claim 12, wherein one of said end plates is integraliy
formed with a main bearing, and the other one of said

end plates is integrally formed with a sub-bearing.
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