21 February 2006 O L SEPARATI ON STRUCTURE FOR REFRI GERANT COVPRESSOR
BACKGROUND OF THE I NVENTI ON 5 The present invention relates toyarslitgt2006
for separating oil, or refrigeration oil, fromthe refrigerant gas

di scharged into a d| scharge chanmber of a refrigerant conpressor which
forms a part of refrigerating cycle of a vehicle air conditioning
apparatus. 10 This type of oil separating structure is disclosed by
Japanese Unexam ned Patent Publication No. 10-281060. As disclosed

speci f i cal | g|LOSEPRRAFION smemmeedﬁh@m%mm%cgm%ésw 2 thereof,

the oil separation structure separates by centrifugal action oil fromthe
di scharge refrigerant gas containing therein such oil by introducing the
di scharge refrigerant gas through an 15 introduction passage into a
separation chanber having a cylindrical inner surface and then turning the
di schar FACKGRQENENDOFgEEIINVENT IONpar ati on chanber along the cylindrica

i nner surface. By so separating the oil fromthe refrigerant gas, the
anount of oil which flows out fromthe refrigerant conpressor to an

ext er nal refrigerant circuit is reduced, and therefore, deterioration of

t he heat exch ffrcrency ich is caused by adhesign of_oil to heat
exchanger sucﬂﬂgs paei?ﬁ InVepiI} r&me%mtoe\?a Soustuse fon seraratingr eih) or

refrigerant circuit is prevented. 1 21 Febr uary 2006 However, when the
i nt r oduceirigergimnsaily froirstheaefrigerantigasalissiarged Mtoaslisthatgooidmbeesf a t he
i ntroduction passage serves as a throttle regulating the

refrigerant compressor which forms a part of refrigerating cycle of a vehicle air

conditioning apparatus.

10 This type of oil separating structure is disclosed by Japanese
Unexamined Patent Publication No. 10-281060. As disclosed specifically on
pages 6 to 9 of the reference and Figures 1 and 2 thereof, the oil separation
structure separates by centrifugal action oil from .the drscharge refrigerant gas
containing therein such oil by introducing the discharge refrigerant gas through an

15 - introduction passage into a separation chamber having a cylindrical inner surface
and then turning the discharge refrigerant gas in the separation chamber along
the cylindrical inner surface. By so separating the oil from the refrigerant gas, the
amount of oil which flows out from the refrigerant compressor to an external
refrigerant circuit is reduced, and therefore, deterioration of the rleat exchanger

20 efficiency which is caused by adhesion of oil to heat exchanger such as a gas

cooler and an evaporator in the external refrigerant circuit is prevented.



flow, thereby increasing the pressure |oss of the discharge refrigerant
gas, with the result that the performance of the refrigerant ZORFHrEH§006S
decreased. Wien 5 the cross sectional area of the introduction passage is
set relatively large, on the other hand, the stream ine of the discharge
refrigerant gas flowng fromthe introduction passage into the separation
chanber is disordered, and the relatively |arge-sized opening of the

i ntroduction passage in the cylindrical inner surface prevents the

di schar ge. ref nigee@l WRsn | tHAMiktrbdlichen! P@Eg‘%éatef@?rsf@ﬁﬂéa‘ WiiRNReEmaf0 thus

inviting a reduced ol l separating capaci , In the prior art
structure of the zl-lbovetéef,ere ce, it has been difficult to satisfy both

t he mai ntreRgmeelidNel arra. the dtFRaycigR Passage sapesiasa Hirottiesregeiatingdhant
conpressor and the successful oil separation. 15 SUVWARY OF THE | NVENTI ON

The pr esfiow, thersbytinoreasihgdineeprieesuredoss ofithe skyvhaeje mfrigérant gasewitar a
refrigerant conpressor which satisfies both the nmai ntenance of the desired

P 2t § (e RRRACHaY 1l prRinidtide dHhe RGO DR PR 1l BEerBHEEEIRhEh o | 2

separ ati on. resent 1nvention prov ucture for Seéparating oil
froma 2 21 February 2006 refrigerant. gas containing the oil. The

r ef r iBger BRCroESSediopakaleay ¢fche intmdustion pessage imsetdslatively daigenwendhef or ns a
part of refrigerating cycle to an external refrigerant circuit. The oil

separ at i ethes hand] tee streamliesof thee plischirgen reftigebatt gas flolirg) fiohe thé! i s
separated fromthe discharge refrigerant gas having a cylindrical
introduction passage into the separation chamber is disordered, and the relatively
large-sized opening of the introduction passage in the cylindrical inner surface
prevents the discharge refrigerant gas from turning in the separation chamber,
10  thus inviting a reduced oil separating capacity. That is, in the prior art structure of
the above reference, it has been difficult to satisfy both the maintenance of the

desired operating capacity of the refrigerant compressor and the successful oil

separation. |
15 SUMMARY OF THE INVENTION

The present invention is directed to an oil separation structure for a
refrigerant compressor which satisfies both the maintenance of the desired
operating capacity of the refrigerant compressor and the successful oil

20  separation.

The present invention provides a structure for separating oil from a
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5 inner surface, and a plurality of introduction passages through which the
di scharge refrigerant gas is introduced into the separation chbssruar}2006
oil is separated by centrifugal action fromthe discharge refrigerant gas
by turning the discharge refrigerant gas introduced into the separation
chanmber along the cylindrical inner surface. 10 O her aspects and

advant ages of the invention will becone apparent fromthe foll ow ng
description, taken in conjunction with the accorrpanyi ng draw ngs,

oo DR BB A 1 BEBHR et I YBRAL oo 5

believed to be novel are set forth with {)artlcul arlty I n the appended
cl ai ns. refligerantesnmpiessoyutich faimsha gigreet sefrigartingveyisleateant edeast, nay
best be understood by reference to the follow ng 20 description of the

present |r!§fr?e¢érﬂrd"l%ﬂltemhédjll afidosthi@ireNntludeBar sassafiBReybbedimW ngs in
which: 3 2 February 2006 FI 1 is a longitudinal sectlonal Vi ew

illustrati.n r|able | ac refri eran essor sh pl at e
ype. ac oWVl iR B8's. Sghaptid BePCRE honaie roGCit gl Ty A rufRedi s Fi &
2 is a cross sectlonal view as seen fromthe line II-II in FIG 1; FIG 3
i s abparinhell spfaspeandva piwality| Dﬁsmtreduqugnapas&ageee;ﬂmaghowhmmartlhmr of a
rear housi ng;
discharge refrigerant gas is introduced into the separation chamber. The oil is
separated by centrifugal action from the discharge refrigerant gas by turning the
discharge refrigerant gas introduced into the separation chamber along the
cylindrical inner surface.
10
Other aspects and advantages of the invention will become apparent

from the following description, taken in conjunction with the accompanying

drawings, illustrating by way of example the principles of the invention.
15  BRIEF DESCRIPTION OF THE DRAWINGS

The features of the present invention that are believed to be novel are set
forth with particularity in the appended claims. The invention together with objects
and advantages thereof, may best be understood by reference to the following

20 desctiption of the presently preferred embodiments together with the

accompanying drawings in which:



10 FIG 4 is a partial cross sectional viewillustrating an oil separation
structure according to another preferred enbodi nent of the preseRébruary 2006
invention; and FIG 5 is a partial cross sectional viewillustrating an
oi | separation 15 structure according to yet another preferred enbodi nent

of the present invention. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
An oil separation structure according to a preferred enbodi nent of the 20
present invention will be now described with reference to FIGS. 1 through
3. The present f.err : [ LIS ' . ' [ cenment
refrigerant c%r%ﬁégg olrgﬂ%'ﬁms?@ﬂsﬁgbgélén?@@y sfrgpﬁ & glél/rf\édé@rglesg }agzgéfééﬁt
circulation circuit of a 4 21 February 2006 vehicle air conditioning

appar at ugfrigarantcampresseiefiavasiypleia tydesccardirg ta p referredcembipdimeant ng
apparatus. In FIG 1, the left side of the conpressor is the front and the
ri ght sigkehé lpessit inventioe, rear. 5 First of all, the refrigerant conpressor
w Il be now described. The refrigerant conpressor is referred to nerely as
a conpressor hereinafter. As shown in FIG 1, the conpressor has a
conpressor housing which includes a cylinder block 11, a front housing 12
-~ which is fixedly joined to the front end of the cylinder block 11, and a
rear Shousi ng HGRilea cressisegsignal yiewrasdcseen frara theline ldl inidGofl; t he cyl i nder
bl ock 11 through a valve plate assenbly 13. The rear housing 14 serves as
a cylinder head. The cylinder block 11 and the front housing 12 define a
crank chanmber 15 through which a drive shaft 16 extends.

FIG. 3 is a partial perspective view illustrating an oil separation chamber

of a rear housing;

10 FIG. 4 is a partial cross sectional view illustrating an oil separation
structure according to another preferred embodiment of the present invention;

and

FIG 5 is a partial cross sectional view illustrating an oil separation

15  structure according to yet another preferred embodiment of the present invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

An oil separation structure aCcording to a preferred embodiment of the
20  present invention will be now described with reference to FIGS. 1 through 3. The
present preferred embodiment is applied to a variable displacement refrigerant

compressor of swash plate type for use in a refrigerant circulation circuit of a




The drive shaft 16 is operatively connected to a vehicle engine E through
15 power transni ssion nechanism PT, thus the drive shaft 16 bepngetohdteds
by the engine E. In the present preferred enbodi nent, the power
.transm ssion nechanismPT is of a clutchless type such as conbi nati on of
belt and pulley. That is, the drive shaft 16 is constantly connected to
the engine E. 20 In the crank chanber 15, a lug plate 17 is fixedly nounted
on the drivei shaf t %6 for rotation therewith. In the crank chanber 15, a
swash plY@uclegir condiiiopiig aRPaRtih 0N gereligarating ysleaef Aoveliclgealbyver t he
drive shaft 16 and incline 5 21 February 2006 relative to the axis of the
drive shgnditioning\appaigéusrde ird@i 3 nthedeft sidenetthemomprepseriedne friost aod pl at e
17 and the swash plate 18, such that the swash plate 18 is operatively
connect dtewighh sidectherepf|is thtecredr. t hr ough t he hi nge mechani sm 19 and,
t herefore, rotates synchronously with the lug plate 17 and the drive shaft
16. In addition, the provision of the hinge nechanism 19 between the |ug
plate 17 and the swash plate 18 permts the swash plate 18 to incline with
respect tot X} f h | S Liliens! k&, N t drive
_ shaft% 16. Repgﬁili dr)lg a;“’o tEIEGge.fﬂgéeaéﬁa g@ﬁgreégaml!ltséoiﬂ}éy??# feb;ég‘bof@es lla is
f or med . u l. ] r. block 11 in parallel to,and surroundi ng the
drive Shréﬁ'{gte?%r& %F&%gﬁg '%ggﬁ%ﬁ@gjr P%H}eée%as @eFﬂ'a‘Pé?ﬁi% Weﬁe'ﬁﬁgff ‘1 In FIG
2, the cylinder &grﬁs 1la in the rear housing 14 are shown by alternative
| ong an MhBIE- hathsecomprassor Ras; s gprPRRSRPr fiausilg whighsing v@d in
each cylinder bore 11la, for reciprocating novenent.

cylinder block 11, a front housing 12 which is fixedly joined to the front end of

the cylinder block 11, and a rear housing 14 which is fixedly joined to the rear
10 end of the cylinder block 11 through a valve plate assembly 13. The rear
housing 14 serves as a cylinder head. The cylinder block 11 and the front

housing 12 define a crank chamber 15 through which a drive shaft 16 extends.

The drive shaft 16 is operatively connected to a vehicle engine E through
15 power transmission mechanism PT, thus the drive shaft 16 being rotated by the
engine E. In the present preferred embodiment, the power transmission
mechanism PT is of a clutchless type such as combination of belt and pulley.

That is, the drive shaft 16 is constantly connected to the engine E.
20 In the crank chamber 15, a lug plate 17 is fixedly mounted on the drive
~ shaft 16 for rotation therewith. In thé crank chamber 15, a swash plate 18 is

supported by the drive shaft 16 so as to slide over the drive shaft 16 and incline




1.5 The openings on the front and rear sides of the cylinder bores 1la are
cl osed by the pistons 20 and the val ve plate assenbly 13, respecFébrary.2006
conpression chanber 21 is defined in each cylinder bore 11 a, whose vol une
is varied in accordance with the reciprocating notion of the piston 20.
Each piston 20 20 is engaged with the outer periphery of the swash plate 18
through a pair of shoes 22. Therefore, the rotating novenent of the swash
plate 18 with the rotation of the drive shaft 16 is converted into the

reci proceldtive fONRTERE d¥ftheafivebsiait FBDNURRYe 40E&hdRishOD 29 ift¥rpMa¥gof the
shoes 22. The rear housing 14 has fornmed inthe central region thereof a

i Schar G RRRaNG 370 Bt A7 ahdTal BHERR e SUch et tie Ve hilaser Bussect  on.

In other words, the discharge chanber 24 is fornmed in an annul ar shape,
but par topsratively kongected witbrthe dugeplatn 1z throoghl techinge nedretrtisn 19Gnd, as
clearly-shown in FIG 2. As the piston 20 noves fromthe top dead center

tovard tiRgrefoie QBIMEAEyf@RéRSusly Wa n@rthg% iat@aisi éﬁt?]rtm?dﬁ%ts'hgﬂ @gver 23

S dravvn into the corrpressmn cha thro suction port 25
for [ he v | ve plate nbly 13 mhlle h|n open a suctlon val ve
25a rﬂﬂf’f- Han, tt 8 Rray'sian of gﬁl w?etﬁﬁ?@arl?n h&ﬁgeqwge% Werlyaiplatgaly apdis dr awn
into the conpressi on chanber 21 is then conpressed to a predeterm ned

pr essur dhe ewsishgdatetis peratitsth wash ptaté r6to inutin etithaespectdo tiseaxielof t owar d
the top dead center. Subsequently, the conpressed refrigerant gas

the drive shaft 16 while sliding along the drive shaft 16.

Referriﬁg to FIGS. 1 and 2, a plurality of cylinder bores 11a is formed
10  through the cylinder block 11 in parallel to and surrounding the drive shaft 16. '
(only one cylinder bore 11a being shown in FIG. 1). In FIG. 2, the cylinder bores
11a in the rear housing 14 are shown by alternative long and two short dashes
line. A single-head piston 20 is received in each .cylinder bore 1'1av for
reciprocating movement.
15
The openings on fhe front and rear sides of the cylinde~r bores 11a are
closed by the pistons 20 and the valve plate assembly 13, respective.ly. A
compression chamber 21 is defined in each cylinder bore 11a, whose volume is
varied in accordance with the reciprocating motion of the piston .20. Each piston
20 20 is engaged with the outer periphery of the swash plate 18 through a pair of
shoes 22. Therefore, the rotating movement of the swash plate 18 with the

rotation of the drive shaft 16 is converted into the reciprocating movement of each
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15 is discharged into the discharge chanber 24 through a discharge port 26
formed in the valve plate assenbly 13 while pushing open a di 3achesrgery\vabge
26a fornmed in the valve plate assenbly 13. In the conpressor housing, a

bl eed passage 27 and a supply passage 28 20 are fornmed and a control valve
29 is arranged. The bl eed passage 27 is fornmed so as to allow part of
refrigerant gas in the crank chanber 15 to flow to the suction chanber 23,
whil e the supply passage 28 is fornmed so as to allow part of 7 21 February

2006 r ef pistpr 2nby 9 dfihé BRogd sghar ge chanber 24 to flow into crank chamber
15. In the present preferred enbodi nent, an el ectromagnetic valve as a
control valve 29 is disposed in the supply passage 28. 5 Externally

adj usting the opening of the control valve 29 depending on cooling |oad,

t he amount of high pressure refrigerant gas flow ng through the supply
passage 28 i ntlha rearcheusing: hdasr foifiednid theeceatralirdgiod therbof geswtibngas
flowing out fromthe crank chanber 15 through the bl eed passage 27 is

cont rol | ghmbdr 2§!aﬁaiigftgéé gggaﬁfwﬁdﬂmﬁir@%e iR bér% Brcﬂgélﬁl\'gei n the

crank chamber 15 is 1 m ned. The “pressure differe al en the

ressure. n th rank .chanber 15 and.the pressure in the conpression
Chantler JERRTRA WIS -shaped s seen inthetrrnsyesesechion; b qther wardsy

.accordance with variation of the pressure in the crank chanber 15, thus
varyi ng theglischerge rablamberi 2shisoforimed isvars lanpllsr shafe, Bhepeaftasfewhichhie stroke
of the pistons 20, or displacenent of the conpressor, is adjusted. 15
disconnected so as to describe a letter “C”, as clearly shown in FIG. 2. As the
piston 20 moves from the top dead center toward the bottom dead center,
refrigerant gas in the suction chamber 23 is drawn into the compression chamber
10 21 through a suction port 25 formed in the valve plate assembly 13 while pushing
open a suction valve 25a formed in the valve plate assembly 13. The refrigerant
gas thus drawn into the compression chamber 21 is then compressed to a
predetermined pressure level as the piston 20 moves from the bottom dead
center toward the top dead center. Subsequently, the compressed refrigerant Qas
15  is discharged into the discharge chamber 24 through a discharge port 26 formed

in the valve plate assembly 13 while pushing open a discharge valve 26a formed

in the valve plate assembly 13.

In the compressor housing, a bleed passage 27 and a supply passage 28
20  are formed and a control valve 29 is arranged. The bleed passage 27 is formed
so as to allow part of refrigerant gas in the crank chamber 15 to flow to the suction

chamber 23, while the supply passage 28 is formed so as to allow part of
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Specifically, as the opening of the control valve 29 is reduced and the
‘pressure in the crank chanber 15 is also reduced, the angle of21 Rebriuagtioos
of the swash plate 18, and hence stroke of the piston 20 is increased.
Thus, the displacenent of the conpressor is increased. The swash plate 18
in its maxi mum 20 angle of inclination is shown by alternative |ong and two
"short dashes line. As the opening of the control valve 29 is increased and
the pressure in the crank chanber 15 is also increased, the angle of

i ncl i nat 'rem%&fant §8s F@Ehisett§e EBambeP24 1o BRI iHES drrﬁﬁg(%ﬁaﬁ@%gsdl d the

stroke of the piston 20 is reduced, accordingly. , t I spl acenent of
the conpressor is reduced.,.In FIG 1, the swash plate 18 sho by solid

[ nes T SPIRBALRITa e BTIDEIT P 8 e ag AN 8 & CAOhYANR AT B, 5 As
shown schematically in FIG 1, the refrigerant cycle is fornmed by the

af or enendisposetl tdhprseipplyrpassdga28ext ernal refrigerant circuit 30 which

I ncl udes a gas cooler 31, an expansion valve 32 and an evaporator 33. The
following will now describe a check valve and an oil separation 10
structure that are incorporated in the conpressor will be described. As

shown in FIGS. t hr.ou 3, a,separatio hanber form ng hole 42 having a
cyl i ridri cal i%’ﬁsfnaélﬁr?quHg'”ﬁlthesBP%'?'ﬁﬁcPr}i tﬁeac‘?’ﬁfcﬂtvaé‘(?r ?g&epﬂ‘éﬂ"& Ofhe rear
housi ng 14 adjacent to the rear surface of the valve plate assenbly 13.
The sepaceadlingnioatiaitiee anfamtiafichigh gresstize i refrigeramtdgas flowdly aroaghehgat i on
that its axis extends in parallel to that of 15 the drive shaft 16.

| o RSP ERIE S Ut T4 SR S R B D g
‘ flowing out from the crank chamber 15 through the bleed passage 27 is controlled
in relation to each other and, therefore, the pressure in the crank chamber 15 is
10 determined. The pressure differential between the pressure in the crank chamber
15 and the pressure in the compression chamber 21 both of which are applied to
the piston 20 is varied in accordance with variation of the pressure in the crank
chamber 15, thus varying angle of inclination of the swésh plate 18. Therefore,
the stroke of the pistons 20, or displacement of the compressor, is adjusted.
15
Specifically, as the opening of the control valve 29isreduced and the
pressure in the crank chamber 15 is also reduced, the angle of inclination of the
swash plate 18, and hence stroke of the piston | 20 is increased. Thus, the
displacement of the compressor is increased. The swash plate 18 in its maximum
20  angle of inclination is shown by alternative long and two short dashes line. As the
opening of the control valve 29 is increased and the pressure in the crank

chamber 15 is also increased, the angle of inclination of the swash plate 18 is
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chanmber 24, nanely the first end 24a of the di scharge chanber-24 on the

| eft side and the second end 24b thereof on the right side asz2sgesruaty 2006
transverse section of FIG 2, respectively. 20 In the rear housing 14, the
separation chanber formng hole 42 is separated fromthe discharge chanber
24 by a first wall 43 at the first end 24a 9 21 February 2006 and by a
second wall 44 at the second end 24b. The separation chanber formng hole
42 is arranged such that its inner space fornms a part of refrigerant

passage re%?l%%ﬁe%é rfl’?? dé.tﬁf(}éaﬁf}?lé%_ Oﬁr%(%‘}s a3duklg g@@orﬁﬂ@!yre ;’l{%i et Ne

ext er nal rigerant circul I'S purposSe, an o b T’s forned
t hrough the bottom 5 surface of the separation chanber form ng hole 42 for
maki ng fdigP@cerertohinetarBprassenisdrduerd. iinfide. Lptheswsshatesthahawnon
chanmber formng hole 42 and the external refrigerant circuit 30. A check

val ve 45py solitt ke @iiced innhé pesitiopasrdts mmirah lelo®indlingtionl0 hole 42 at a
position adjacent to the outlet 42b as shown in G 1. The check valve 45

prevents the refrigerant gas fromfl ow ng back fromthe external

refrigerant circuit 30 to the di scharge chanber 24. The check val ve 45
includes a valve body 48, a spring 49 urging the valve body 48 in its

cl osifng di r ectAwRhown sghemalizally tneki@. g thé egfeivarant eysleris fgrnaed dydthehe val ve
body 48 and having a 15 comuni cation hole 47a form ng a part of

ref ri ger gforernentic@d cainpredsel hhd ahi @ rnabRAligetnt Sirotil IO whith ifeR@ed’ 1S
fixed. Thus, the seat 46 cooperates with the case

a gas cooler 31, an expansion valve 32 and an evaporator 33.

The following will now describe a check valve and an oil separation
10 structure thét are incorporated in the compressor will be described. As shown in
FIGS. 1 through 3, a separation chamber forming hole 42 having a cylindrical
inner surface 41 is formed in a joint surface 14a of thé rear housing 14 adjacent to
the rear surface of the valve plate assembly 13. The separation chamber forming
hole 42 is formed in such an orientation that its axis extends in parallel to that of
15  the drive shaft 16. Additionally, the separation chamber forming hole 42 is located
at a position In the rear housing 14 between the two ends of C—shaped discharge
chamber 24, namely the first end 24a of the discharge chamber-24 on the left side
and the second end 24b thereof on the right side as seen in the transverse
section of FIG. 2, respectively.
20
In the rear housing 14, the separation chamber forming hole 42 is

separated from the discharge chamber 24 by a first wall 43 at the first end 24a
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47 to novably support the val ve body 48. The check valve 45 is installed in
the separation chanber formng hole 42 20 by press-fitting thetggatiag@006
t he separation chanber form ng hole 42. The seat 46 serves as a partition
menber separating the separation chanber formng hole 42 into a separation
chanber 50 on the open side of the separation chanber -10 21 February 2006
formng hole 42, or the side adjacent to the valve plate assenbly 13, and a
chanber 42a in which the check valve 45 is acconmpdat ed. The separation

chamber 8Ad b ' SdapadvAIEdaeihe! R oRBZnd Y0 TheRpahafh dfimterianing t e

valve plate’assenbly 13 wth the open -en separation c

f 1 N ole 42 5 cl osed t val ve plate assenbly 13 interposed in place
bet ween PR 43 & STEISCRUSIANGS R el eaPe doToa SGT e rigeTon BASS9ge: 46a | <

formed axially through the central portion of the seat 46 between the
check vabetwesnc therdlisthacge chanibsr 242andaie tdes sepleradi dn tieaskierndl0. The
val ve port 46a is closed when the valve body 48 is in contact with a val ve

t 46b. 9§ eat ; e ' j
epar ati SRt SRRl 0 £of it Bapdse®ad SuBNIMS TR AR LY ik bk, | :
hut off. Th t 46a i s opened when the valve body 48 is nove
vy T oHTR VAl VBeE@spaifory aERd fOEDRELIIRY Agn 186 MAKME Hiuid

separation chanber 50 and the check valve accommodation chanber 42a. 15
That i s, covhenunidatioprbetweere th inthes space efitheasepagaticintharaber fdraiHeh e

42 and the external refrigerant circuit 30.

A check valve 45 is accommodated in the separation chamber forming

10 hole 42 at a position adjacent to the outlet 42b as shown in FIG. 1. The check
valve 45 prevents the refrigerant gas from flowing back from the external
refrigerant circuit 30 to the discharge chamber 24. The check valve 45 includes a
valve body 48, a spring 49 urging the valve body 48 in its closing direction, a case

47 receiving therein the spring 49 and the valve body 48 and having a

15 communication hole 47a forming a part of refrigerant passage, and a cylindrical
seat 46 o which the case 47 is fixed. Thus, the seat 46 cooperates with the case

47 to movably support the valve body 48.

The check valve 45 is installed in the separation chamber forming hole 42
20 by press-fitting the seat 46 in the separation chamber forming hole 42. The seat
46 serves as a partition member separating the separation chamber forming hole

42 into a separation chamber 50 on the open side of the separation chamber

-10 -




pressure) is sufficiently high, the valve body 48 is noved by such pressure
while overconming the force of the spring 49 thereby to open therysLM§ 2006t
46a, thus the check valve 45 allowing the refrigerant to circul ate through
‘the external 20 refrigerant circuit 30. When the conpressor displacenent

I's. mnimmand therefore, the discharge pressure is |low, on the other
hand, the valve body 48 is wurged by the spring 49 to close the valve port

46a, so fhat the, check val ve,45 preyents the 21 February 20Q6 circul ation
of s e lofingt gieT 45, 01 458 $foe iRt i dhe e Blats SSemaLc 18, 599 Shue. 1

the present preferred enbodi nent in which the clutchless type power

t r ansni s&iasnbefedBain Whicl the chesl valyr 4bhiscaceammedatedd diltsl eeparatiopen and
close the refrigerant circulation circuit in accordance with the

di spl acechamberf 54 Isedefhecoginvesadhe skat 48 mfrthé chétkgalve 4bnahdBthe valvei schar ge
chanmber 24 and the separation chanber 50 are in communication via a first

i nt r oduglanasupsislg d 3ditiniie epers eAQH the bepatatibh Rambes AthiRg holgg2 f i I st
and second introduction passages 51 10 and 52 are formed through the first

and %ecoélgsé@ﬂl%hé%ﬁ/@ﬁaléé é’gseﬁﬁlﬂgﬁ%%t r@@é@d l?\gp%ée bregﬁl & te/ E}'/ﬁaf{rrc]le-lrhe first

and second 1 ntfoduction passages 51 an are torne n suc

24 Tt o 48k 1A EncAR REL ARG "o AVt BRACHECE i pR8n BSHARYES LT

| ndi cat GPTIH RPISRON RS preal 46 Peliesi fe FduieararmeRaRion chambes be nor e

speci i C42&1t ggdftihgséepiar}ztatrignd%(r:\gim%rclarpSaC)S.S'Igr?ee vgﬁlehggrta4n6aollosegliors]gd SV%hSn the

valve body 48 is in contact with a valve seat 46b of the seat 46, so that the

10 communication between the separation chamber 50 and the check valve
accommodation chamber 42a is shut off. The valve port 46a is openéd when
the valve body 48 is moved away from the valve seat 46b for fluid
communication between the separation chamber 50 and the check valve
accommodation chamber 42a.

15

That is, when the pressure of discharged refrigerant gas (discharge

pressure) is sufficiently high, the valve body 48 is moved by such pressure while
overcoming the force of the spring 49 thereby to open the valve port 46a, thus
the check valve 45 allowing the refrigerant to circulate thrdugh the external

20 refrigerant circuit 30. When the compressor displacement is minimum and
therefore, the discharge pressure is low, on the other hand, the valve body 48 is

urged by the spring 49 to close the valve port 46a, so that the check valve 45

prevents the
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thereof fornmed at a |lower part of the separation chanber 50, and the
di scharge refrigerant gas which is flowed to the first end 24a2pFebragry 2006

di scharge chanber 24 is

20 introduced into the separation chanmber 50

rightward and upward fromthe opening 51, as seen in FIG 2. The second
introduction passage 52 has an opening 52b thereof fornmed at an up
right position of the separation chanber -12 21 February 2006 50, and the
di scharge refrigerant gas flowing to the second end 24b of the dis

chanber &chlétidrﬁéftﬂ@%ﬁ%e?érﬁt%)g\%yé_%‘F@?érﬁgtieﬁfarlg%‘ﬁ?%ﬁngiuc{ﬁ?fsb‘."%gs,f jnpom the

opening 52, a
provi ded by a first
in the j@?ntprgﬁ‘?'?tac%g

SO as see C

surface 13a of the valve plate assenbly 13. Simlarly, the second
i nt r oductramsmisaesagechanisim PTayided, tiye 2hsek 9aNe 3 dvabliaoWbper ahd

t hrough the second wal |

10 and c : WPk f 1 Y .

s, "eacrci05y theplerliérahP i it AficacEbdEe Wil eRigh B ARgs ke
a joint between the valve plate assenbly 13 and the rear housing 14. The
firstd antPBRESHA"i nt roducti on passages 51, 52 are so constructed that 15
the cross sectional areas thereof gradually reduce fromthe side of
di scharge chanber 24 toward the openings 51b, 52b, respectively. Th
the first and second grooves 51 a, 52a which are fornmed in the joi

surface 1l4a ofAé Fﬁm&ﬁﬁ“@?ﬁé

secti onal areas

10

15

20

her e gr adual

chamber 50 are in communication via a first introduction passage 51 and a
second introduction passage 52. The first and second introduction passages 51
and 52 aré formed through the first and second walls 43 and 44 of the rear
housing 14, respectively. The first and second introduction passages 51 and 52
are formed in such an orientation that the refrigerant gas introduced from the
discharge chamber 24 into the separation chamber 50 through these passages
51 and 52 will flow turning in the same direction (or counterclockwise direction as

indicated by arrows in FIG. 2) within the separation chamber 50.

To be more specific, the first introduction passage 51 has an opening 51b
thereof formed at a lower part of the separation chamber 50, and the discharge
refrigerant gas which is flowed to the first end 24a of the discharge chamber 24 is
introduced into the separation chamber 50 rightward and upward from the
opening 51, as seen in FIG. 2. The second introduction passage 52 has an

opening 52b thereof formed at an upper right position of the separation chamber

-12-
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reduce fromthe side of the discharge chanber 24 toward the openings 51 b,
52b, 20 respectively. As shown in FIG 3, the cross sections of1 Féigudry2806
and second introduction passages 51, 52 are shaped in a quadrangle. 21
February 2006 As shown in FIG 2, the first introduction passage 51 has a
tangent inner wall surface 51c which appears as a tangent line to a circle
of the cylindrical inner surface 41 as seen in its transverse section and
an inner wall surface 51d forned in facing relation to the tangent i nner
wal | surgmc 5 r t ssage 51
in the séec?;a?r}i(?ljE g?\ ﬁ\%ﬁﬁdgg(? qgfg@bﬂ%t g%s;ﬁlé)gmé P ﬁrﬁé? ssécio'nﬁséﬁ ace t@@ext ends
further n the faci I, hner sur face seen_in the direction in
whi ch t HISEa5g@ 5hg %Pégfll'%‘)@ﬂgﬁf'cﬁé@t? U?%%el?%a?%f;h%@ﬁﬁf ab ieflvarddramer 50 (or
count ercl ockw se dlrectlon in FIG2). The first introduction passage 51 is
so consttheopeding%, alscasseasirsiel. i2onal area gradually 10 reduces fromthe
side of the discharge chanber 24 toward the opening 51 b with a gradually
decreasi ng spaced interval between the tangent and facing wall surfaces 51
c, 51 d. The second introduction passage 52 has a tangent inner wall

surface 52c ich appears as a tangent |ine to a circle of the
cylifdrical Hﬁ@rﬁ@h}”ﬁr&é CQPP passager 1 1§ proyided 63 dirsicareeve Hda vdreh an i nner

-wal | surface 52d formed in facing relation to the tangent inner wall

sur f ace iS2ermedt tHrbegto frenfimgwal @ 3dh thegointsafabe 144 bPEHECidRhARBFRROE 52 i n
t he separation chanber 50, the tangent inner wall surface 52c extends

d
.fﬁ”mﬂ.‘eéhér{aﬂ@’%%‘—% e Wint oz P o HE BV, 03 FieediQl iy sy, ol "ot "

second introduction passage 52 is provided by a second groove 52a which is
formed through the second wall 44 in the joint surface 14a of the rear housing 14

10  and closed by the joint surface 13a of the valve plate assembly 13. That is, each
| of the first and second introduction passages 51, 52 is formed at a joint between

the valve plate assembly 13 and the rear housing 14.

The first and second introduction passages 51, 52 are so constructed that

15 the cross sectional areas thereof gradually reduce from the side of the discharge
chamber 24 toward the openings 51b, 52b, respectively. That _is, the first and
second grooves 51a, 52a which are formed in the joint surface 14a of the rear
housing 14 are so constructed that the cross sectional areas thereof gradually
reduce from the side of the discharge chamber 24 toward the openings 51b, 52b,

20 respectively. As shown in FIG. 3, the cross sections of the first and second

introduction‘passages 91, 52 are shaped in a quadrangle.
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chanmber 50 (or counterclockw se direction in FIG 2). The second
I.ntroduction passage 52 is so constructed that its cross sect4

gradual ly reduces fromthe side of the discharge chanber 24 t%ﬁg@ﬁu?QEEOG
_opening 52b with a gradually decreasing -14 21 February 2006 spaced

I nterval between the tangent and facing wall surfaces 52c, 52d. That is,
the first and second introduction passages 51 and 52 are both fornmed such
that the streanline of the discharge refrigerant gas introduced to the 5
separ at i Ah sbawRbBFISo 2, $he fissk introfdEetign passpaa 51 dashr tangentdniegr wak
cylindrical inner surface 41 as viewed in its transverse section. In the
separ at i sanfackaitewhish, appeardi aschdangenteling tpeaainclegab tid oylindricahinngr al ong
the cylindrical inner surface 41 and, oil contained in the refrigerant gas

is 10 senppfaeked tdL666N M i Geinsidsel sédtivpnand dn tiMvercwal rduriseal 51@rce. The
di scharge refrigerant gas fromwhich the oil is renoved flows fromthe

separ at ifgﬂngéjlmﬁ(gn%ﬁgléaEBHQQtths taA§EHt ALY Waﬂ}tffﬁg%%_%ﬁh%% al ve

port 46a. Wth t val ve 457t hus opene e di scharge refrT gerant
gas is | i t : refrigerant. ¢i kL 3 h e outl et
355 o1 ohy oh gfe oot thleBb hansali STEhnihe. SubAmbbn ohdnibet 30, iF,
separatioon structure, the anmgunt of ojl  which is _brought out fromthe
ot os480%T inHe WAl shrasS BaF S riapF Hlan thaapiod, deerouall suiface
therefore, the deterioration of heat exchanger efficiency which is caused
by adhdxlidoas seeniin the ditegtioreit whithethe dischargedgifrigesant gag turgeimthe cir cui t
30 such as the gas cooler 31 and the evaporator 33 is prevented
successfagpayation chamber 50 (or counterclockwise direction in FIG.2). The first
introduction passage 51 is so constructed that its cross sectional area gradually
10  reduces from the side of the discharge chamber 24 toward the opening 51b with
a gradually‘ decreasing spaced interval between the tangent and facing wall

surfaces 51c, 51d.

The second introduction passage 52 has a tangent inner wall surface 52¢

15  which appears as a tangent line to a circle of the cylindrical inner surface 41 as
seen in its transverse section and an inner wall surface 52d formed in facing
relation to the tangent inner wall surface 52c. At the opening 52b of the second
introduction passage 52 in the separation chamber 50, the tangent inner wall
surface 52c¢ extends further than the facing inner wall surface 52d as seen in

20 the direction in which the discharge refrigerant gas turns in the separation
chamber 50 (or counterclockwise direction in FIG. 2). The second introduction
passage 52 is so constructed that its cross sectional area gradually reduces

from the side of the discharge chamber 24 toward the opening 52b with a

gradually decreasing
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20 In the cylindrical inner surface 41 of the separation chanber 50, an
opening 28a of the supply passage 28 is formed. Therefore, oil2{ pefrlgy 2006
separation -15 21 February 2006 chanber 50 is supplied into the crank
chanmber 15 together with the discharge refrigerant gas through the supply
passage 28 on condition that the control valve 29 is open. Thus, the
supply passage 28 which interconnects the separation chanber 50 with the
crank chamber 15, whose pressure is |ower than of the 5 separation chanber

50, doubimfcedsn@bvalibetwedn!tHy tAgg éﬁtséﬁﬂ%\cm?swéiPQMWadé% 435529, the opening
52b of the second introduction passage is formed closer to the seat 46

than the first opening 51b of the first introduction passage 51. Area on
the cylindrical inner surface 41 |ying between 10 the openi ng 52b of the
second introduction passage 52 and the seat 46 as seen in the axial

di rection of t hatdeptiheafiisband Isesbed iftooduatign mEssages bdianyl 82sargrisdted by
“A" (or shaded area in FIG 3), the opening 28a of the supply passage 28,

whi ch al I r | cated in
Phi o o DAmBaiSHeR R the sRRARIITE oPthe B cRulge @“@@ it S‘Etr doed B S L e

side of the se rat o anbe adj acen pIy sage 28, so
t hat & he"Hda tgﬁﬁc b8} @lﬁ'ﬁrﬁ)@iﬂi‘ QYP iﬂt ﬁgj’ﬁ"ﬁ%ﬂﬁ@ﬂ@er
separation chanber 50 into the suppl y passage 28 are supplied to the
cont r ol suifage PRammigweddeindts dransvemetsactiab.

Inthe separatlon chamber 50 the discharge refrlgerant gas flows turning
along the cylindrical inner surface 41 and, oil contalned in the refngerant gas is
10  separated therefrom under the influence of the centrifugal force. The discharge
refrigerant gas from which the oil is removed flows from the separation chamber
50 into the check valve 45 through the opened valve port 46a. With the check
valve 45 thus opened, the discharge refrigerant gas is ‘supplied to the external
refrigerant circuit 30 through the outlet 42b of the separation chamber forming
15 hole 42. Providing such oil separation structure, the amount of oil which is
brought out from the compressor to the external refrigerant circuit 30 is reduced
and, therefore, the deterioration of heat exchanger efficiency which is céused by
adhesion of oil to heat exchangers of the external refrigerant circuit 30 such as
the gas cooler 31 and the evaporator 33 is prevented successfully.
20
In the cylindrical inner surface 41 of the separatioh chamber 50, an

opening 28a of the supply passage 28 is formed. Therefore, oil in the separation
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20 only after foreign matters contained in the oil and refrigerant gas are
renmoved by the filter 29a. The oil which is supplied into the

chanber 15 lubricates sliding surfaces in the conpressor suchzggggﬁ??éggg
bet ween the pistons 20 and -16 21 February 2006 the shoes 22, and between
the shoes 22 and the swash plate 18. The aforenenti oned enbodi nent perforns
the followng features. 5 (1) The oil separation structure, which includes
a plurality of introduction passages 51, 52 through which the discharge

refriger agahmBas 50Ss séilgggéstli gf{gtthg crahi Eﬁ%‘hﬂ‘ér ﬁ@%’gg{r}e?‘%m{ tﬁehgisﬁfj?l%r ation

chanmber 50, mnakes It to set t Cross ct1onal "area gach of
the first and second introducti on passages 51, 52 small enough for the
di schar gEefFigerant gas froydl the supmk PAREAGR48 tBanditian-gat thenesndrabvalven t he
separation chanber 50. In addition, the above oil separation structure

perm ts RBdstapenl. Thuss he etippinphssugen28fwhibh ihtaresnridiis 39S @@Paidtiohoduct i on
passages 51, 52 to be large enough for the discharge refrigerant gas to

flow s i 2 S essf ul | separation is

ncoonpant iinge: 50, W e RRGTE SRAmBEr 18 Wb preHAEE B e than 8 BPessor

15 (2) The first and second introduction passages 51, 52 of the preferred
embodt nefePatiomehanbesadfathiemas ap edtretusningdasaagemuni cation with t he

di scharge chanber 24 via the first and second ends 24a, 24b of the

di scharge chanber 24, respectively. Therefore, in conmparison with a
structure in which the 20 di scharge chanber comunicates with the

separation Chagbenowhin #1828 Y8 Opening 52b of the second introduction passage

52 is formed closer to the seat 46 than the first opening 51b of the first
introduction paésage 51. Area on the cylindrical inner surface 41 lying between
10  the opening 52b of the second introduction passage 52 and the seat 46 vas seen
in the axial direction of the separation chamber forming hole 42 being designated
by “A” (or shaded area in FIG. 3), the opening 28a of the supply passage 28,
which also serves as an opening of the oil returning péssage, is located in this
area “A”.
15
A filter 29a is arranged in the control valve 29 on the side of the
separation chamber 50 adjacent to the supply passage 28, so that the oil and the
discharged refrigerant gas flowing from the separation chamber 50 into the
supply passage 28 are supplied to the control valve 29 and the cr;':\nk chamber 15
20  only after foreign matters contained in the oil and refrigerant gas are removed by
the filter 29a. The oil which is supplied into the crank chamber 15 Iubricates

sliding surfaces in the compressor such as surfaces between the pistons 20 and
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formed only at one end of the discharge chanber and, therefore, the
refrigerant gas tends to accunulate at the one end, the strucjuf&nQhryi2o06
enbodi ment works -17 21 February 2006 effectively to suppress the
occurrence of pulsation of discharge refrigerant gas resulting fromthe
accurul ation of the discharge refrigerant gas. Thus, the oil separation
structure of the invention contributes to reduction of noise devel oped by
the conpressor in operation. 5 (3) The separation chanber form ng hole 42

| N Wwhi ChiHghorRRAY 3ht BetwEedRIReEn 25 &ihé‘ﬁ\gaéﬁ & Pfg.d in the joint

surface 14a of theé rear housing 14 an IS C sed y the joint surface 13a
of the valve. plate assenbly 13. That is, in the present preferred

enbodi ment, the separation chanber 50 is defined by 10 utilizing the joined
structure between the rear housing 14 and the valve plate assenbly 13. In
conpari son w t Theaforementioreed\bmbetdimértpesfepas dhe folloaagteatured. i s defined
in the rear housing 14 without utilizing the joined structure between the
rear housing 14 and the valve plate assenbly 13, the present preferred
enbodi ment di spense with a cover used exclusively for cl o;si ng élhenb i

se arat| n 15 chanmper formng hole 42. In the present preferred enbodi nent,
thg vid)pl at-ﬁh g’gsﬁﬁﬂr 'C?LrB%HHGWr%sWQ!sCham@B@@ﬁ a‘lm{é'faéglopfa intraglictigfber of

parts of the conpressor and man- hour for assenbling the conpressor are
L ;d ;Jﬁ gd. pdsbagehes 1,52 thrangh sericindhé rlisobars refrigermt agesis Eent FmitRe pr ovi ded
discharge chamber 24 to the separation chamber 50, makes it possible to set the
cross sectional area of each of the first and second introduction passages 51, 52
small enough for. the discharge refrigerant gas to make the desired turning
10 movement in the separation chamber 50. In addition, the above oil séparation
structure permits the total cross sectional area of the first and second introduction
passages 51, 52 to be large enough for the discharge refrigerant gas to flow
smoothly in these passages 51, 52. Thus, succ-e.ssful oil separation is
accompanied without reducing the operating performance of the compressor.
15
(2) The first and second introduction passages 51, 52 of the preferred
embodiment of fhe oil separation structure are in comrﬁunication with the
discharge chamber 24 via the first and second ends 24a, 24b of the discharge
chamber 24, respectively. Therefore, in comparison with a structﬂure in which the
20 discharge chamber communicates with the separation chamber via a passage

formed only at one end of the discharge chamber and, therefore, the refrigerant

gas tends to accumulate at the one end, the structure of the embodiment works
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20 first and second grooves 5la, 52a, respectively, which are fornmed in the
joint surface 1l4a of the rear housing 14 and closed by the joi éMﬁ&ﬁ%% 6
13a of the valve plate assenbly 13. |In conparison with a case mﬁerel tﬁe
first and second -18 21 February 2006 introduction passages 51, 52 are
formed by drilling, the first and second introduction passages 51, 52 have
hi gher degree of freedomin shaping of the passage (shape of extension and
transverse section). This manner of shaping is advantageous in formng a

luralit ; C LISt . Se j Nt I i passages
1. 57 ey B IAPBrete he ol ferch! G p ARG Bitandrge Il Sgs e age
51, 52 are so constructed that the cross sectional areas thereof gradual |y
reduce freswiingdram dbe gccupuilation: ab e disshargserefigerantvaag. Thes.ofienpihgs 51b,
52b, respectively. By so constructing the 1o passages 51, 52, the

di rect i \@eparationt Seudtirecdraneanveritionassributed o beduidioh s 88velbpéd t he
separation chanber 50 is enhanced, and the discharge refrigerant gas is

i ntrodu r i second introduction passages 51, 52 into the
o el el

separation cha a manner that the turning of the discharge
refrigerant gas in the separation chanber 50 is not hanpered. Such .
arrafgenent 15 of convergent cross section of the first and second

i ntroduction passages 51, 52 toward the openings 51b, 52b is easily

acconpan@gd byrHeolsabagatibhe chambder affinge HoRd 4Nt OdiidH QRe PSSTAREEsH 51, 52
at the joints between the rear housing 14 and the valve plate assenbly 13.

ggpg?;t i%&%%e% isdgeef%emls Pforirrslec??ndﬁ\ei jr(])i|1tthseL| aca 1 Apaogfs {.hrgzgre%lér1 h%ﬁsf[nge14
and is closed by the joint surface 13a of the valve plate assembly 13. That is, in

the present préferred embodiment, the separation chamber 50 is defined by

10 utilizing the joined structure between the rear housing 14 and the val\}e plate
assembly 13. In comparison with a structure wherein the separation chamber 50

is defined in the rear housing 14 without utilizing the joined structure between the

- rear housing 14 and the valve plate assembly 13, the present preferred
embodiment dispense with a. cover used exclusively for closing the separation

15  chamber forming hole 42. In the present preferred embodiment, the valve plate

| assembly 13 doubles as a cover. Therefore, the number of parts of the

compressor and man-hour for assembling the compressor are reduced.

4) The first and second introduction passages 51, 52 are provided by the
20 first and second grooves 51a, 52a, respectively, which are formed in the joint
surface 14a of the rear housing 14 and closed by the joint surface 13a of the

valve plate assembly 13. In comparison with a case wherein the first and second
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chanber form ng hole 42 which forns the separation chanber 50, and part of
he holes 42 is utilized for receiving the check valve 45. As FRSL hEh
a case in -19 21 February 2006 which an additional hole for reggl Vi ng@%‘oEs
therein the check valve 45 is nade in the rear housing 14 apart fromthe
separation chanber formng hole 42, the preferred enbodinent of the

I nvention is advantageous in that the oil separation structure and the
check val ve structure are sinplified. 5 (7) The seat 46 of the check val ve

45 serv m | t§10n591e{Re ' Livil.ge e L] chanber
form ngqﬁg{’guéfgini r?t% ggﬁéeé ts£’j(g|b215r at| onforg\#gnb%gr g%hgnghé Egrsghec as\?ac%%
accommodat i on chanber 42a, and the valve port 46a is forned through the
m ddl e dpregiection passageratleify bave Siaheridegres of reedompimshariag idihdet ween
the check val ve accommodati on chanber 42a and the separation chanber 50.

Ther ef orgassage lishdpe ohexténsieh wad4farisversd ssttion). AIHE tnarher ldighagipgrigt i on
chanber form ng hole 42, the separation chanber 50 and the check val ve

accommo ' r a 4N ' a | on. er. _formng

ol o 42 nanieediR IR roffihe™s BICtEHy 6 pathdds AERCRSh MesCaNE Sepond T

- chanber 50 and the check _valve 45 (or the check val ve accommodati on chanber
42a) 5i s inEequsfion passages Phed2 ibaa limgedspare check valve 45 is utilized as a

partition nenber and the valve port 46a of the seat 46 as a passage which
makes the check valve 45 to communicate with the separation chanber 50,
thereby, sinmplifying the oil separation structure and the structure of the

check va(Ls)/e. The first and second introduction passages 51, 52 are so constructed that

the cross sectional areas thereof gradually reduce from the side of the discharge
chamber 24 toWard the openings 51b, 52b, respectively. By so constructing the
10 passages 5.1, 52, the directivity of the discharge refrigerant gas being intl.'oduced
into the separation chamber 50 is enhanced, and the discharge refrigerant gas is
introduced from the first and second introduction passages 51, 52 into the
separation chamber 50 in such a manner that the turning of the discharge
refrigerant gas in the separation chamber 50 is not hampered. Such arrangement
15  of convergent cross section of the first and second introduction passages 51, 52
toward the openings 51b, 52b is easily accompanied by forming the first and
second introduction passages 51, 52 at the joints between the rear housinvg 14

and the valve plate assembly 13.

20 (6) A somewhat deep hole is made in the rear housing 14 as the separation
chamber forming hole 42 which forms the separation chamber 50, and part of he

holes 42 is utilized for receiving the check valve 45. As compared with a case in
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20 (8) The first and second introduction passages 51, 52, whose cross
section forns a quadrangul ar shape, have the wall surfaces 51021F&&ua&@b@@
are tangent -20 21 February 2006 to the circle of the cylindrical 1nnér
surface 41. If the introduction passage has a circular cross section
formed, for exanple, by drilling (such cross section for the first

I ntroducti on passage 51 being shown by two-dot chain line in FIG 3), the
inner circular wall of the passage is tangent to the circle of the

cylindri ﬁrﬁlch'é‘mgéldrﬁoﬁé'lrFﬁcﬂé?oﬂrgec@fvrﬁq%e?@rﬂath@tdﬁé@k%W@@S i hadie .wet)reof a

straight line indicated by dotted 1ine "L" . Thus, the oll

separation structuyre of resent erred_ enbodi

|n!ro r oduct§35A° Qggglée%o%&m@ ?5?%‘@“&& amp@rlf%m{j@%go&gﬁ’ tﬂ%ﬁﬁfgﬁ@g 51c,
52c permts a |arge anount of discharge refrigerant gas to be introduced
easi | y i embodimerd apdhainventiohasradvarigedbusnin thaé they bil sdpamatibnistrieturéo
surface 41 and, therefore the turning notion of the discharge refrigerant

gas in Rty re&impBfgae oi | separation, is inproved. (9)
In the périef er reg a‘Rﬁa ment , %e (I)rBEnr ng 28a of the supply passage 28 is
| ocated in the region "A" lying between the seat 46 and the opening 52b of
the %5 second introduction passage 52 which is closer to the seat 46 than
‘the opening 51 b of the first introduction passage 51. The turning of the
di schar g@)r ef ritgeseat 46 gafstheschezakerive A5t Serveedo dorm A’ phiioni membeggi on
whi ch corresponds to the openings 51b, 52b of the introduction passages
51, 52, @At 8Ridds! i ieBatation chamber forming hole 42 into the separation
chamber 50 and the check valve accommodation chamber 42a, and the valve
port 46a is formed through the middle of the seat 46 thereby to establish fluid
10 communication between the check valve accommodation chamber 42a and the
separation chamber 50. Therefore, with the check valve 45 inserted in place in
the separation chamber forming hole 42, the separation chamber 50 and the
check valve accommodation chamber 42a are defined in the separation chamber
forming hole 42 and, at the same time, communication between the separation
15 chamber 50 and the check valve 45 (or the check valve accommodation chamber
42a) is achieved. Thus, the seat 46 of the check valve 45 is utilized as a partition
member and the valve port 46a of the seat 46 as a passage which makes the
check valve 45 to communicate with the separation chamber 50, thereby,
simplifying the oil separation structure and the structure of the check valve.
20

(8) The first and second introduction passages 51, 52, whose cross section

forms a quadrangular shape, have the wall surfaces 51c, 52c, which are tangent
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separated fromthe discharge refrigerant gas tends to be accunul ated in
this 20 region "A". Therefore, the oil thus separated fromthezpi:é&{]g,ry%%
refrigerant gas in the separation chanber 50 is efficiently sent out "o

t he separation chanber 50 through the opening 28a of the supply passage 28
arranged in the region "A". -21 21 February 2006 The present invention is
not limted to the above-nentioned preferred enbodi nent, but may be

nodi fied within the scope of the appended clains, as exenplified below 5

S
In the appye- dRE bPHRAANGTEAI RfershRde BN f tﬁé"’f?\trjoﬂgijﬁﬁ’ggégéﬁdge RASages,

nanely, the first and second introduction passages formed in

th h ' 14, |t | ted, however, that the nunber of such
int(:a r(r)gﬁzz?'fo o7 %g§§§§%té°'1 Srﬁ‘gg qurﬁxlagilf\ﬁ Xﬁﬂmngﬁs‘éﬁ giosasecton f@idhenent s to

the preferred 10 enbodi nent, the nunber of introduction passages may be
mor e t hafirst wdroductibm @asbage -Hitebeing rshdwanby divorddt chairt liee fin F$G. 3))dtheecond
I ntroduction passages 51, 52 are provided such that the first and second

grooves mhar cipdflar WA tAE DasQaE % tdhgbhftd B iy He Hiiddifatifngd by the
b y 1 fFL% N g%a gr%rb tneenbo

val ve plate asse ternatrve odimrents t di ment s,

the first and cond introduction passages 51, 52 are provided by a first
hol e 551e3‘£?ﬁfea2§@26}i‘ﬁj sgppeation chamher by Way pha straightgine: ndicated i/>Mousi ng

14 by drilling, as shown in FIG 4. In alternative enbodinents to the
enbodi nedotted nectl”imEtG.CAITHusdthedil deparatibrastrudtgredofithe phssedt pdfefreat er of

t he separation chanber 50, as shown in FIG 4. By
embodiment having introduction passages 51, 52 formed with the tangent wall
surfaces 51¢, 52¢ permits a large amount of discharge refrigerant gas to be
introduced easily into the separation chamber 50 along the cylindrical inner

10 surface 41 and, therefore, the turning motion of the discharge refrigerant gas in

the separation chamber 50, hence oil separation, is improved.

(9) In the preferred embodiment, the opening 28a of the supply passage 28
is located in the region “A” lying between the seat 46 and the opening 52b of the
15 second introduction passage 52 which is closer to the seat 46 than the opening
51b of the first introduction passage 51. The turning of the discharge refrigerant
gas is weaker in the region “A” than in a region which carresponds to the
openings 51b, 52b of the introduction passages 51, 52, and the oil which is
separated from the discharge refrigerant gas tends to be accﬁmulated in this
20  region “A”. Therefore, the oil thus separated from the discharge refrigerant gas in
the separation chamber 50 is efficiently sent out of the separation chamber 50

through the opening 28a of the supply passage 28 arranged in the region “A”.
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provi di ng such cylindrical body 55 in the separation chanber 50, the
~discharge refrigerant gas in the separation chanber 50 tends $prihQufiddos
the circunferential -22 21 February 2006 direction between the cylindrical
i nner surface 41 of the separation chanber formng hole 42 and the outer
peri pheral surface 55a of the cylinder 55, and the turning flow of the
refrigerant gas is stabilized. Consequently, the oil separation in the
separation chanber 50 is effectively perforned. The cylindrical body 55 is
5 fixed to the seat 46 which is in turn fixed to the separation chanber
formng hole 42. The opening 28a of the supply passage 28 is located in a
region in the _separatiaon chanber 50 adjacent to the valve plate assenbly
13, where the TH&PHSRNt JRVEHON, iss petylpH t@égei%b%amenﬁ@qcf preferigded t hat
‘the cylindrical body 55 need not be hollow as shown in FIG 4, but it may
be made smbbdimént, bt magasemddifiedswithidl thglscogei afahe ppended pigivisidad away
fromthe seat 46 so that the valve port 46a is not closed, and fixed in the

separat i rmng hole 42 by using a circlip. 15 In the
above- m%r(ﬁ)ﬁ@@?%%@i ments, the first and second introduction passages

51, 52 are so constructed that the inner surfaces of the first and second
grooves 5la, 52a fornmed in the rear housing 14 formthe inner wall surfaces
of the introduction passages 51, 52. Specifically, the inner wall surfaces

of the introdnctthen apeveagestidned Sgrefereddidemibadiraerit! 2665 tfoduetidn 52c,
52d and the 20 surfaces corresponding to the bottom surfaces of the grooves
Sla, 523pa§s'?:|ges, namely, the first and second introduction passages 51, 52 are formed

in the rear housing 14. It is noted, however, that the number of such introduction

passages is not limited to two. In alternative embodiments to the preferred

10 embodimeht, the number of introduction passages may be more than two.

In the above-mentioned embodiments,_ the first and second introduction
passages 51, 52 are provided such that the first and sécond grooves 51a, 52a
which are formed in the rear housing 14 are closed by the valve plate assembly

15 13. In alternative embodiments to the embodiments, the first and second
introduction passages 51, 52 are provided by a first hole 51e and a second hole

52e which are formed through the rear housing 14 by drilling, as shown in FIG. 4.

In alternative embodiments to the embodiments, a cylindrical body 55 is
20 arranged in the axial center of the separation chamber 50, as shown in FIG. 4. By
providing such cylindrical body 55 in the separation chamber 50, the discharge

refrigerant gas in the separation chamber 50 tends to flow in the circumferential
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alternative enbodiments to the enbodi nents, as shown in FIG 5, the grooves
51 a, 52a are forned with the cross sectional area that is |argeFebrary 2000
desired -23 21 February 2006 cross sectional area of the first and second

i ntroducti on passages 51, 52. A wall nenber 60 which is separate fromthe
rear housing 14 and the valve plate assenbly 13 is inserted in each of the
first and second grooves 51 a, 52a so that the wall nenber 60 forns a part
of the inner wall surfaces of the first and second 5 introduction passages

51, 52. &Fﬁgféﬁeb%e%i’lcﬂﬁe"‘@wndﬁﬁgpHne@%dﬁ%'é@%1 tofplﬂég'étgéé?a@@ %gh”ﬁ)tert he

shape of e first and second 1 ntroduction passage ape of
extensi on apnd  transverse section) by nodifying the shape of the wall
menber 6OTNGhBYE 42oand gy ST PeEPLRhsUGAcE Raa of the rylindes §51anddhet he
shape of the grooves 51 a, 52a. Preparing a plurality of wall nenbers 60

havi ng diufring €lotv ofitbe esfrigevantgas tpstabliiged VEbhsetesbey, thE oilaepagtioRensui t abl e
shape is selected for use in an oil separation structure having specific

oil sep t 3 LSERC . ' a LSt | f.

et i gortia SaRratd Bamberths, elotelf fafchird. THRGARALNDodEs8 e  car
housi ng 14 of the sane shape can be used in conpressors having the

di f f &r erfixesh o theseabds yhighisriaduey fidxd todhe sepatationeghanebertfaemingrhedect uri ng
.cost of the conpressor is reduced. In the above-nentioned enbodi nents, the

sucti on 4haTheropedings28arofetie Sbpply paksage P8 B Rcatdte i @afedidh!s Mge 14 whil e
t he di scharge chanber 24 is forned so asgéto surround the suction chanber

23. In aslép%rr%ri ‘éﬁa&%’@P%”EH}a%ehP b t.{ﬁe valve plate assembly 13, where the

turning of the refrigerant gas is weak.

10 It is noted that the cylindrical body 55 need not be hollow as shown in FIG.
4, but it may be made solid. In this case, the solid cylindrical body is provided
away from the seat 46 so that the valve port 46a is not closed, and fixed in the

separation chamber forming hole 42 by using a circlip.

15 In the above-mentioned embodiments, the first and second introduction
passages 51, 52 are so constructed that the inner surfaces of the first and second
grooves 51a, 52a formed in the rear housing 14 form the inner wall surfacés of
the introduction passages 51, 52. Specifically, the inner wall surfaces of the
introduction passages 51, 52 include the surfaces 51c, 51d, 52c, 52d and the

20  surfaces corresponding to the bottom surfaces of the grooves 51a, 52a. In
alternative embodiments to the embodiments, as shown in FIG. 5, the grooves

51a, 52a are formed with the cross sectional area that is larger than the desired
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enbodi nents, the suction chanmber 23 is formed surroundi ng the discharge -24
21 February 2006 chanber 24 which is defined in the m ddl e of iﬁ@b&g&&ZOMS
housi ng 14. I n the above-nenti oned enbodi mnents, the first and secon

grooves 51 a, 52a which formthe first and second introduction passages
51, 52 are fornmed only 5 in the joint surface 14a of the rear housing 14.
In alternative enbodinents to the enbodinents, at |east two grooves are
formed in the joint surface 13a of the valve plate assenbly 13, as well as

the firs . Ny e 1Qi rf 14a of
the roar RALSPREFE Sréd SPYETBLafy sBEind RiySEleudliottdd it 5 8 ages
51, 52 are fornmed by conbining the first and second 1o grooves 5la, 52a
for med imember fGhwhigtuds sgrawate drasndha diear Segsinge 14 rans dke vebienolateé n t he
val ve plate assenbly 13 on the other. In yet alternative enbodinents to

t he enbaghisBRiMI 131§ thsdited\if adhidf hd Afshahb&ekbhd gred\dsSBrpmPa ddthgpduct i on
passages 51, 52 are fornmed only in the joint surface 13a of the valve

plate a nh| . 1500 the above: mention epbodi nent t he check val ve
a5 a0 M magt B Pt 8 G PR ol 0% Bist 283 SPASTR ch 1 ne
separation chanber 50 is defined. In alternative enbodinents to the

embodi méntredudiiondguassages hdl 82.separate from the separati on chanber formng

20 hole 42 is fornmed in the rear housing 14 and accommodat es the check
valve 45 therein.

The use of such wall member 60 makes it possible to adjust the shape of
the first and second introduction passages 51, 52 (shape of extension and
transverse secfion) by modifying the shape of the wall member 60 without

10  changing the shape of the rear housing 14, or the shape of the grooves 51a, 52a.
Preparing a plurality of wall members 60 having different shapes, an appropriate
wall member 60 having the suitable shape is selected for use in an oil separation
structure having specific oil separation characteristics (or the turning
characteristics of refrigerant gas in the separation chamber 50). In addition, the

15 rear housing 14 of the same shape can be used in compressors having the
different oil separation characteristics and, therefore, the manufacturing cost of

the compressor is reduced.

In the above-mentioned embodiments, the suction chamber 23 is formed
20  in the middie of the rear housing 14 while the discharge chamber 24 is formed so
as to surround the suction chamber 23. In alternative embodiments to the

embodiments, the suction chamber 23 is formed surrounding the discharge
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21 February 2006 In the above-nentioned enbodi ments, the piston type swash
plate conpressor is of a variable displacement type. |n altersagiptgary 2006
enbodi ments to the enbodinments, the conpressor is of a fixed di splacénent
type. It is noted, however, that the conpressor is not limted to the
swash plate piston type, but the 5 conpressor includes a scroll type and a
vane type. Therefore, the present exanples and enbodi nents are to be
considered as illustrative and not restrictive and the invention is not to

be limt k | 45,6 SH ' : hfied within the
sgopiamof t @%@iﬁ@%ﬁ%@p@ Kﬁ@e&ﬁfo@éﬁ?ﬁgﬁe;g%%mghi s clainmed is: 1. A

structure for separating oil froma refrigerant gas containing the oil,
the refrigerant gas being discharged froma refrigerant conpressor which 5
forms a part of refrigerating cycle to an external refrigerant circuit, the

oi | separati dn thé aboveHneentionpd isshivgdimentss it filst and seaohe grodvess ) the oi |
Is separated fromthe discharge refrigerant gas having a cylindrical inner

surface, 53, whtéhggi@ %fr%cpﬁrsit ohé QdEGhd R oRRRRAPESs S Qugh g?%irtéﬁgr%ﬁé&iphar ge

10 refrigeran I'nt roduced 1nto paration i1 being
separated by centrifugal action fromthe discharge refrigerant gas by
t ur ning intthe jeinksyrfacge14a et thgdeanhoysingi: Inalieraative emhogimeaisdpdbe on
chanber along the cylindrical inner surface, and

embodiments, at least two grooves are formed in the joint surface 13a of the

valve plate assembly 13, as well as the first and second grooves 51a, 52a formed
in the joint surface 14a of the rear housing 14, so that the first and second
introduction paésages 51, 52 are formed by combining the first and second
10 grooves 51a, 52a formed in the rear housing 14 on one hand and the .grooves
formed in the valve plate assembly 13 on the other. In yet alternative
embodiments to the embodiments, the grooves which form the first and second
introduction passages 51, 52 are formed only in the joint.surface 13a of the valve
plate assembly 13.
i5
In the above-mentioned embodiments, the check valve 45 is
accommodated in the separatibn chamber forming hole 42 in which the
separation chamber 50 is defined. In alternative embodiments to the
embodiments, however, a hole separate from the separation chamber forming
20  hole 42 is formed in the rear housing 14 and accommodates the check valve 45

therein.
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wherein the refrigerant conpressor is of a piston type and includes a 15
cylinder head having a first joint surface and a valve plate

having a second joint surface, the cylinder head and the val ?gﬁ%‘%ﬂm
assenbly defining a discharge chanber when the first joint surface and the
second joint surface are joined together, each introduction passage

i nterconnecting the discharge chanber with the separation chanber, the
cylinder head 20 having a separation chanber formng hole formed in the
first joint sugf , € R‘ﬁﬁ{ i ] r r { i sed by
the second j oi Irrl]t ﬁfé;uarbfotgggrét ee?teggﬁbaﬁﬁggh%haﬁggegsg% Egﬁﬁe%%g pﬁ%{@t he
separation chanber formng hole. 25 2. The oil separation structure
accor di ngeBressar it of a ypriakle displacement typg rla Altemative crmbpdimgstsstodheck val ve
in a refrigerant passage between the discharge chanber and the external
refri gerembodiments theorcopipressdri ity of he fixedf displicaniergaypér omis Indtéd)g back
fromthe external refrigerant circuit toward the discharge chanber, the
conpr ess I i i L . i .S | d,.J he
epar a1 DowBYSTHaRH CorfipRRkbt 'R IFREN . 0 B R B Bl ke
formng hole into the separati on chanber on the valve plate assenbly side
and & che@Rpiasseeinghilsmeoeraell Bipecanchd¥ane &Pe.accomodat i ng t he check val ve
therein. 21 February 2006 3. The oil separation structure according to
claim2, wherein the check valve has a valve body for opening and cl osing
a refrigerant channel between

Therefore, the present examples and embodiments are to be considered
as illustrative and not restrictive and the invention is not to be limited to the details
given herein but may be modified within the scope of the appended claims.

10
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t he separation chanber and the external refrigerant circuit, and a seat for
5 novably supporting the valve body, the seat being served as $fhpemahafyidoosn
menber and having a val ve port formed therethrough at the center of the
seat between the check val ve accommpdati on chanber and the separation
chanber, the valve port being opened and cl osed by the val ve body, the

di scharge refriwasatisiclajaed ist om whi ch the oil has been separated in the 10
separation chanber being introduced into the check val ve through the val ve
port. 4. The oil separation structure according to claim1 wherein the

I ntroducti on paksageA stuctufedfonespapdtinglod fjom ateftigdrasieyastdoatainihg theail, head and
15 the valve plate senbly. ,5. The .oil aration structure according to
ol'ai m 4. “wier oi 1P RECSAT B8 bRngoCrReasrh B8R LerBBerdt{ Svaiesedi THEL ¢ e
cross $ecti onal foameaspart berefidergtiradoyald 1o ae déuxteend refiigélaat dirciith éegeil chanber
to the separation %.0 cEar}ber. 6.. The oil separation structure according to
claim 4, wher ei FPPRFEUPRELYCUISGERSINe i r st joint surface of the cylinder
head and the second g ciephrationf eltenbesf int vhichalthee qill &t eeparateabfrgmhdlse a gr oove
fornmed therein,

separate from tﬂ%cm%ﬁqe{?h@%?ﬁgtas %ggﬁg%@?@i?%}éﬁrﬁép@ac}sgﬁkl ;EHPﬁ; m: fh >
menber being insert eal pluralitheof ginrosectioaneastagesi thgoughpavhichothei diserargel |
e R e R TS ek e
second j oi nt suwedpacstediby cendrifugd datige froerthe discharge refrigerant gas by turning
the discharge refrigerant gas introduced into the separation chamber along
the cylindrical inner surface, and
~wherein the refrigerant compressor is of a piston type and includes a
15 ‘cylinder head having a first joint surface and a valve plate assembly having
a -second joint surface, the cylinder head and the valve plate assembly
defining a discharge chamber when the first joint surface and the second
joint surface are joined together, each introduction passage interconnecting
the discharge chamber with the separation chamber, the cylinder head
20 having a separation chamber forming hole formed in the first joint surface,
the separation chamber forming hole being closed by the second joint
surface, the separation chamber being defined in the separation chamber
forming hole.

25 2. The oil separation structure according to claim 1, wherein the

| refrigerant compressor has a check valve in a refrigerant passage between
the discharge chamber and the external refrigerant circuit for preventing the
refrigerant gas from flowing back from the external refrigerant circuit toward
the discharge chamber, the compressor also having a partiton member

30 which is inserted in the separation chamber forming hole thereby dividing
the separation chamber forrhing hole into the separation chamber on the
valve plate assembly side and a check valve accommodation chamber for
accommodating the check valve therein.
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30 7. The oil separation structure according to claim4, wherein the
refrigerant conpressor has a check valve in a refrigerant passage.heiNeB06
t he di scharge chanber and the external refrigerant circuit for prevenfing
the refrigerant gas fromflow ng back fromthe external refrigerant
circuit toward 35 the discharge chanber, the conpressor also having a
partition nmenbes. V\hl'rhblbni sepangiontsdciure htverdinpar elaind, whersihethefcheck ng hol e
t hereby dividin \% 21 Februar 006 the separation Qanber form ng hol e
into the separa f(?n %M@'?’e;&??d;{'h FQRGNNY A {AloSIgs AnfsiTo Q check
val ve accomda:tetmemhanber for accommodati ng t he check vaI ve there| n, the
separation cha and.a k chanber essure, i s | ower .than of

t he separation %éﬁﬁgﬁt'%’ BIE‘?'H dalg'ﬁrﬁﬂﬁr ﬁrq@rﬂn CILGUI alndraef‘fﬁtr{?

Eassagie an gpemvw)oéudpbﬂmglthe va%mdniyng\ermsagmglser\téueasemapatmmn chanber
eing located in the cylindrical inn surf tmee enin of
the introducti dRe 'Bg h%’i‘%ﬁ vagre ‘?%ﬁ%@eglt %fﬁ'ih“%/”&“tﬂ ﬁ&e{’{é{ |°gH] nbe?
tEan thalt gf tr@aobétw]tceeh ﬁﬁdatha;ktvém aqcamamgatuandwarﬂmermutthé isoparatiorber i n

t he axia irection of the separation 10 ch er for hol e . The oil
separation str fCRP8" a@%dﬁﬁﬁf&ﬁ%’@?ﬁﬁ?% a anpg' bty c Blgsboc’%/eﬁ}lon of

each introduct idbschaagesmmgdrarrtrmsafrqmadrhmhghéaoﬂ bésa peen ISeplratekhén thd

A e e T
port.

4, The oil separation structure according to claim 1 wherein the
introduction passages are formed at the joint between the cylinder head and
15 the valve plate assembly.

5. The oil separation structure according to claim 4, wherein the

introduction passages are so constructed that the cross sectional areas

thereof gradually reduce from the discharge chamber to the separation
20 chamber.

6. The oil separation structure according to claim 4, wherein at least
one of the first joint surface of the cylinder head and the second joint surface
of the valve plate assembly has a groove formed therein, the refrigerant

25 compressor having a wall member which is separate from the cylinder head
and the valve plate assembly, the wall member being inserted in the groove
and forming a part of inner wall surface of the introduction passage, the
introduction passage being so formed that the groove is closed when the
first joint surface and the second joint surface are joined together.

30
7. The oil separation structure_ according to claim 4, wherein the
refrigerant corﬁpressor has a check valve in a refrigerant passage between
the discharge chamber and the external refrigerant circuit for preventing the
refrigerant gas from flowing back from the external refrigerant circuit toward
35 the discharge chamber, the compressor also having a partition member

which is inserted in the separation chamber forming hole thereby dividing
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t he separation chanber are in conmunication via an oil returning passage.
10. The oil separation structure according to claim1, whereiny{pgyy &?2006
refrigerant conpressor has a di scharge chanber whose cross section Po s an
annul ar shape but part of which is spaced in such a manner that the

di scharge chanber has a first end and a second end, the introduction
passages havi nghatsepamtion ahfimbst fdrmtngohlele tintornthp aspagtionichatmbentetie®nnect s

e teond oe St Pt SSRREAEARAER Ak RSPl LN sFHRBR o "
di schar ge chantsrcomniduatiing tise pheckt valwe cthemsierthe separation chamber and a
crank chamber, whose pressure is lower than of the separation chamber
5 being in communication via an oil returning passage, an opening of the oil
returning passage in the separation chamber being located in the cylindrical
inner surface lying between an opening of the introduction passage which is
formed closer to the partition member than that of the other introduction
passage and the partition member in the axial direction of the separation
10 chamber forming hole.

8. The oil separation structure according to claim 4, wherein the cross
section of each introduction passage forms a quadrangular shape.

15 9. The oil separation structure according to claim 1, wherein the
separation chamber and a crank chamber, whose pressure is lower than of

the separation chamber are in communication via an oil returning passage.

10. The oil separation structure according to claim 1, wherein the

20 refrigerant compressor has a discharge chamber whose cross section forms
an annular shape but part of which is spaced in such a manner that the
discharge chamber has a first end and a second end, the introduction
passages having at least a first introduction passage which interconnects
the first end of the discharge chamber with the separation chamber, and a

25 second introduction passage which interconnects the second end of the
discharge chamber with the separation chamber.
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