; e3ev6Tt ] O L SEPARATI ON STRUCTURE FOR REFRI GERANT COVPRESSOR BACKGROUND OF
THE I NVENTION 5 The present invention relates to a structure for separating
oil, or refrigeration oil, fromthe refrigerant gas discharged into a

di scharge chanber of a refrigerant conpressor which forns a part of
refrigerating cycle of a vehicle air conditioning apparatus. 1o This type
of oil separating structure is disclosed by Japanese Unexam ned Pat ent

Publ i cati on No. 10-281060. As disclosed specifically on pages 6 to 9 of the

eparat s by bSARADRNRIRUG PORE OB REREGERERE! COMERESSE RN “gas

containing therein such oil by introducing the discharge refrigerant gas
t hrough an 15 introduction passage into a separation chanber having a
cylindrical inner surface and then turning the discharge refrigerant gas in

the sepagaldiBRENABESE b gReTRW I ndrical inner surface. By so
I

separating the oil fromthe refrigerant gas, the anmount of oil which flows
out fromthe refrigerant conpressor to an external refrigerant circuit as:
reduced, and therefore, deterioration of the heat exchanger 20 efficiency
whi ch is caused by adhesion of oil to heat exchanger such as a gas cool er
and am evapor albe presehe ievdrdionalrelatedsr itges asttudtimec foit sepapitiegemiledr _1_
However, when the introduction passage is formed with a snall

Cr 0Ss- segld: Aar : : g

regul ati %ﬂlgﬁ?tl?ﬁg\?\},aﬁ?rhgﬁ%téjh{g%%ﬁggégﬁg’eﬁ%@gﬁ%@gj%gév%@g acggaﬁ{q%gtoh?schar ge
refrigerant, gas, with the result that the perfornmance of the refrigerant
conpr essRTIYRrage CPERERIFOT WHHish formfeadrask of taligerating cyfleaoion vehisle air

i ntroduction passage is set relatively large, on the other hand, the

st r eanl i pendifioniihg agpardtas.ge refrigerant gas flowing fromthe introduction
passage into the separation chanber is disordered, and the relatively

| ar ge- si zed opening of the introduction passage in the cylindrical inner
surface '

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 discharge 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 heat 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.



prevents the discharge refrigerant gas fromturning in the separation
chanber, 1o 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 conpressor and the successful oil separation. 15 SUMWARY OF THE
| NVENTI ON The present invention is directed to an oil separation structure
for a refrigerant corrpressor whi ch satisfies both the mai ntenance of the
desi red operat| acit f the refrigerant conpressor and the successful
oi | 20 separat e"‘ﬁ\e sg'ﬁ? ’i”ﬁ\?gHW RAS08es dorpedicwithear gmall
separating oil from a _2_ refrigerant gas containing the oil. The

ref ri ger andssgsectivaaldareahthegiatiotuctiorepasshgegarests as anthratts ceguidtirghthieor s a
part of refrigerating cycle to an external refrigerant circuit. The oiI
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surface, and a plurali i ntroducti on passages through mhlch t he
di schar géhe Esultdhatihe p@afgrmgnpwf beuekigeraptramiressyHs decaasedafen. The
oil is separated by centrifugal action fromthe discharge refrigerant gas

by -t usni nige thesdestitieal grea of tHaidtradliciispasyageds setlirdiaively Regs aipthat | on
chanber along the cylindrical inner surface. 10 CIher aspects and

advant agesndif phlle tavERAlind!drl 1nBG8ERARPRIArah rah @E%%gm §nt‘r<grg {he

description, taken I n conj Unctd onow € ac

illustrating b way of exanple the principles of the invention. 15 BRI EF
DESCRI PTllfm)Ctat iPRP2EFROR INtShEHREPRERTAN @anahyertin disprdeyedt andhihemelalivelyhat  are
beli eved to be novel are set

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
refrigeran{ 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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forth with particularity in the appended clains. The invention together
with objects and advantages thereof, may best be understood by reference to
the followi ng 20 description of the presently preferred enbodi nents
together with the acconpanying drawi ngs in which: -3 FIG 1is a

| ongi tudi nal sectional viewillustrating a variabl e displacenent

refrigerant conpressor of swash plate type according to a preferred

enbodi nent of the present invention; 5 FIG 2 is a cross sectional view as
seen fromthe line Il-11 in FIG 1;_FIG 3 is a partial perspective view

i |1 ustraf¢frgemnt gas sepk@ining dhecohnbee refrigerantagandesisghargedrram a is a
partial cross sectional viewillustrating an oil separation structure

accor di ngefrigerin®idoaipressdrahiel formed pamtofabfideatiiLefdé tbeRkiconal and
FIG 5 is a partial cross sectional viewillustrating an oil separation 15

structur rdi ng . et.anQther preferred embodi nent of the present

i nventi oﬁ?fﬁﬁéf%)i?fﬁ%"ﬁg@@hﬁ?@[%enfﬁ ¢ ﬁ% EI@@W%Q% n
separation structure according to a preferred enbodi nent of the 20 present
i nvent i owhigh thepeil isepaeatedifiara the dischaifger refrigerant gasdsaving eheinghical. The
present preferred enbodinment is applied to a variable displ acenent

refriger aiHer COMPARS SARA 04 SRRy RifalnBrobliBforl Pasdd§esd Nthrodd Mislen 3Rt
circulation circuit of a -4 vehicle air conditioning apparatus, or in a

e 9o BB ool T Bl R i AR SRRRE TGS L
rear 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 descfiption of the presently preferred embodiments together with the

accompanying drawings in which:



5 First of all, the refrigerant conpressor will be now described. The
refrigerant conpressor is referred to merely 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 cyllnder bl ock 11, and a rear housing 14 which is fixedly
joined to the rear end of 10 the cyIinder bl ock 11 through a valve plate
assenbly 13. The rear housing 14 serves as a cylinder head. The cylinder

bl ock 11 and the front housing define a crank chanmber 15 through which a
drive shaft 16 @t%ﬁo%'onﬂﬁléd@ﬁi %%ctmaf viewsllpgiralingranvanazbly dismacanent to a
vehi cl e engi ne E through 15 power transm ssion nechani sm PT, thus the drive

shaf t 16 réfeigagnt ebaipeskday of Bwash @iate tfpe h@cdrbiﬁ%ﬂb esgreferRécE E/bodinent
enbodi msnt the power transm ssion nechanismPT is of a clutchless type

such as_ y co@%é%ﬁ@a%'z}%ﬁt and pulley. That is, the drive shaft 16 is

const ant he engine E. 20 In the crank chanmber 15, a |ug
plate 17 is fixedly nounted on the drive shaft 16 for rotation therewth.
In the crank chanber 15, a swash plate 18 is supported by the drive shaft
16 so as to slide over the drive shaft 18 and incline -5 relative to the

~axis gf the drfug @Eﬁéro@@se&ﬁhdﬁﬁéwﬂﬁ@ﬁé@ﬁ fBlfeliimel INfIGF PRSSH between the
lug plate 17 and the swash plate 18, such that the swash plate 18 is

operatively connected with the lug plate 17 through the hi nge nechani sm 19
and, therefore, rotates synchronously with the lug plate 17 and the drive
shaft 16. In 5 addition, the provision of the hinge nmechanism 19 between
the lug plate ElG.ahis a partiahperspeictive viesy ilesingting ameil sepahatiphathamigert o
incline with respect to the axis of the drive shaft 16 while sliding al ong
the drivefghahthdingeferring to FIGS. 1 and 2, a plurality of cylinder
bores 1la is formed 10 through the cylinder bIock 11 in parallel to and
surrounding the drive shaft 16. (only one cylinder bore 1lla being shown in
FIG 1). In FIG 2, the cylinder bores

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

-4-



1lla in the rear housing 14 are shown by alternative |Iong and two short
dashes line. A single-head piston 20 is received in each cylinder bore 1lla
for reciprocating novenent. 15 The openings on the front and rear sides of
the cylinder bores 1lla are closed by the pistons 20 and the valve plate
assenbly 13, respectively. A conpression chanber 21 is defined in each
cylinder bore 1la, whose volune is varied in accordance with the

reci procating notion of the piston 20. Each piston 20 20 is engaged with

t he outer Reriphery of the swash plate 18 thyou%h a pair of shoes 22.

- Ther ef or ¢€hidiR: airoeRRdivRNing \ARRBMUSS Of e & Vefsigeratiagecyde wifta vehisle @irat i on of
the drive shaft 16 is converted into the reciprocati ng novenent of each -6

pi ston ZQohwtmamﬁ(ﬁpﬁafr@tuﬁ.hnﬁsl_@a-, thRftr 86 R EWs boBprcksBfs thar@l dna t he
central region thereof a suction chanber 23 and in the regi on surroundi ng

t he suctiQn . er, 23 i scharge 5 chanber 24 which is C shaped as seen
in the ti’tg%ggﬁfﬁem??ﬁﬁ?her F¥t her words, the di scharge chanber 24 is

fornmed in an annul ar shape, but part of which is disconnected so as to
describe a letter "C', as clearly shown in FIG 2. As the piston 20 noves
fromthe top dead center toward the bottom dead center, refrigerant gas in

‘the syction ch#w@teroﬁéu,iﬁ],edrr@fﬁaeidmocarhsreggaprvﬁﬁﬁ%f;h%%pbé@. Fhet hrough

a suction port 25 forned in the valve plate asse e pushing open
a suction ﬁalve 25a fornmed. in . the valve plate assenblgoég. The refrigerant

gas thus" 'QW?'FrﬁO@Rrﬁas%ﬁpF‘f‘éE%?%ﬁ%ﬁ’?&F@\éraSzE PUNPIRE RiFRMEIASo a

predeterm ned pressure |level as the piston 20 noves fromthe bottom dead
center t®hamt inhlelG dp theawmpressor. hd&i bseauprasksyr hohsing ospick Sselddesfr i ger ant
gas 15 is discharged into the di scharge chanber 24 through a di scharge port

26 f or medyliftdrifod ! @ PdtitLRHREID Whickdis Wt jBMeR! bffar ge
val ve 26ayflorr¥ed in the val ve gjl@:te alsseﬁ‘n\ﬂiy ’?é tBhOREF Endlorie
cytinder block 11, and a rear housing 14 which is fixedly joined to the rear end of
10 the cylinder block 11 through a valve plate assembly 13. The rear housing 14

serves as a cylinder head. The cylinder black 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 the crank chamber 15, a swash plate 18 is

supported by the drive shaft 16 so as to slide over the drive shaft 18 and incline
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In the conpressor housing, a bleed passage 27 and a supply passage 28 20
are formed and a control valve 29 is arranged. The bl eed passage 27 is
formed so as to allow part of refrigerant gas in the crank chanber 15 to
flowto the suction chanber 23, while the supply passage 28 is fornmed so as
to allow part of _ 7 refrigerant gas in the discharge chanber 24 to fl ow
into crank chanber 15. In the present preferred enbodi nent, an

el ectromagnetic valve as a control valve 29 is disposed in the supply

28...5 t [ dj usti h ni f the control al ve 29
| 32;2?:3?ngglaHV%Eé|t§%%§ISo§B,ﬁ14 Hi\fégﬁaﬁﬂ%o?f ﬁ%%}%ee@w@ ﬂ%f:$i'@t@¥%9%dgas

flowi ng through the supply passage 28 into the crank chanber 15 and the

amount obetveden therlagtplafas 7f draidhegswash blatent 3 eichitaaikthe karddrpldfe tthisough t he
bl eed passage 27 is controlled in relation to each other and, therefore,

i 1 1 or ontP o BN, RERERREIBEIG plte 7 G AR B e UMIRTRAG, ccsur e

in the conpression chanber 21 both of which are applied to the Eéston 20 is
vari ed i Hhe{etsedratries synshreaprslyiwih e ueelgiect4 @nd tha drive hadihké.dnanber

15, thus varying angle of inclination of the swash plate 18. Therefore, the

st rokg ofdtitienptret pravisish obthedhingd ari@nisnof gtleeweanBie igPplatd $7 aigust ed.
15 Specifically, as the opening of the control valve 29 is reduced and the

01 “the. it plat fo PaRfTihevach Aa 1 ELHERR wib BB B Pradia™ ' "

Thus, the displacement of the conpressor is increased. The swash plate 18
inits nibe dtive slafhgmbilerslidinglaleng therdrive shediitb.by al ternative 1 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
inclination of the swash plate 18 is g_

Referring 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 11a for
reciprocating movement.
15
The openings on the front and rear sides of the cylinder bores 11a are
closed by the pistons 20 and the valve plate assembly 13, respectively. 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

-6-



reduced and the stroke of the piston 20 is reduced, accordingly. Thus, the
di spl acenent of the conpressor is reduced. In FIG 1, the swash plate 18

- shown by solid lines is placed in the position for its m ninum angl e of
inclination. 5 As shown schematically in FIG 1, the refrigerant cycle is
formed by the aforenentioned conpressor and an external refrigerant circuit
30 which includes a gas cooler 31, an expansion valve 32 and an evaporat or
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 i npﬁf%m%ytwmfgﬂh%mss@@par ation. chanber forming hole 42 having a
~cylindrical inner surface 41 is fornmed in a joint surface 14a of the rear

- housing 14 adjacent to the rear surface of the valve plate assenbly 13. The
separation chanber formng hole 42 is formed in such an orientation that

ctdi t1onal 1y, 118 2apPAyng 14, fat e, phine, et iR dibleot euspetion,

position In the rear housing 14 between the two ends of C-shaped discharge
chamber ghambgrgByanchin ther egiamaurawnding the suctirhehayebenaatzedisohiarge t he
| eft side and the second end 24b thereof on the right side-as seen in the

transyer ghamdet awHEh 8l Gshdpet asreehiii e/ trarfidrde 58&idre# ofM¥ Wdids 14, the
separation chanber formng hole 42 is separated fromthe discharge chanber

24 by a {ir | | at _the .fixrst end 24a and by a second wall 44 at
the secoftf @#&ﬂ%ﬁ? é’%@%ggr'ﬁu“?%e‘iHbﬁﬂe?””f‘g%?%’%&‘% p@EtS Pgwgfctha'ﬁged such
that its inner space fornms a part of refrigerant passage between the
di schar gdisshaneeted 20 asdo desciifs acleteeiC3 Bsi cleaithe shawarindtlGr @f Aisgibeant
circuit 30. For this purpose, an outlet 42b is fornmed through the bottom
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 & 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 gas
15 s 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 vaive 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
s0 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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5 surface of the separation chanber form ng hole 42 for making fluid
communi cati on between the inner space of the separation chanber form ng
hol e 42 and the external refrigerant circuit 30. A check valve 45 is
accommodat ed in the separation chanber formng 1o hole 42 at a position
adjacent to the outlet 42b as shown in FIG 1. The check val ve 45 prevents
the refrigerant gas fromflow ng back fromthe external refrigerant circuit
30 to the discharge chanber 24. The check val ve 45 includes a val ve body
48, a sprip_ 49 urging the valve body 48 in its closing direction, a case
47 recei V¥ ngm@s@ M ﬂ}%d@?l?ﬁrﬁa chgmiied 2t e flow ipto grany chambed 18al the a 15
comuni cation hole 47a formng a part of refrigerant passage, and a

cyli ndri pedsese preféfietl @nWudiment)ancelseirdiiag setld vaide aglsentid)&abedto 46
cooperates with the case 47 to novably support the valve body 48. The check

val ve 45disi)oisgggﬁ{ﬂeg%dpi%ﬁ?%agﬁ% ation chanber form ng hole 42 20 by

press-fittrng the's e separation chanber form ng hole 42. The
seat 46 serves as a partition nenber separating the separation chanber
formng hole 42 into a separation chanber 50 on the open side of the
separation chanber -10 formng hole 42, or the side adjacent to the valve

pl at es assenbl y Exfbrn@liydadjustitdrioes opeaingnoftieC Boths vares lovadpehdiy ok

accommodat ed. The separation chanber 50 is defined between the seat 46 of

Separat1 oRCTIS gt AT M8 ALE BBt gl SRl Be 'y 157

interposed in place between the cylinder block 11 and the rear housing 14.
A val ve pEpPPlysBsshge £8rintedthe arank ghambeldh anddheemoeunt gf oefrigerardfgashe seat
46 between the check val ve acconmopdati on chanber 42a and the separation

chanber §Bwingsutrdny eheP@iahk 4Aamber 45 st ghienblche p@wgﬁ DGy cdtrdied! N

contact with a val ve seat 46b of the seaf 46, so that e lo communi cati on
bet ween 1"irb‘r:“eE:§t‘|3c§)n""{o""(te:':lc noﬁ%?%g,r th%?e ope(zj, thg%ré:sbs%?le( irY %1'3/ grank 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 swash 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 29 is reduced 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 angie of inclination of the swash plate 18 is

-8-



acconmodat i on chanber 42a is shut off. The valve port 46 is opened when the
val ve body 48 is noved away fromthe valve seat 46b for fluid comunication
bet ween the separation chanmber 50 and the check val ve acconmopdati on chanber
42a. 15 That is, when the pressure of discharged refrigerant gas (discharge
pressure) is sufficiently high, the valve body 48 is noved by such pressure
whi |l e overconming the force of the spring 49 thereby to open the val ve port

46a, thus the check valve 45 allowing the refrigerant to circul ate through

the external refrigerant 2o circuit 30. Wen the conpressor displacenent is
nmi ni num &@cechapdfibeestrolie ofitbenRislpe gPeisstpdeiced, BeoRrdingly. nEhes.hibe hand,
the val ve body 48 is urged by the spring 49 to close the valve port 46a, so

that t he diptsdenvenit\of tHe compretos id Reucdd. In MG Uit sweasiPplatd 88 IsBbivnger ant
by way of the external refrigerant circuit 30. Thus, in the present

reahani < Y angEBpla gl B8 Aosfioht Sl 8RoB W TRl oo e

refrigerant circulation circuit in accordance with the displacenment of the
5 conpressor. As shown in FIGS. 2 and 3, the discharge chanber 24 and the
separation chanber 50 are in communication via a first introduction passage

51 ang a seconplsishopOSsEneRdAP SRETSSR. theNefiderit b RUBARGdILY greduct i on
passages 51 1o and 52 are forned through the first and second walls 43 and

44 of the.rear housing 14, respectively. The first. and_second. i ntyoduction
passages agfegﬁgﬁg@e%pgmp@eﬁga E’Bﬁ %@ﬁeéﬁl 5‘?%8%@? F’Bﬁ”'gﬁ@tw 'ﬁé’q‘%’f Sger ant
gas introduced fromthe di scharge chanber 24 into the separation chanber 50
t hr ough Brgasecqudgrsiiges expanniwnsalve 32 ahd aw avapniaigr 8 t he sanme direction
(or counterclockw se direction as 15 indicated by arrows in FIG 2) within
t he separation chanber 50.

The following will now describe a check valve and an oil separation
10 - structure that 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 the 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

-0.-



To be nore specific, the first introduction passage 51 has an opening 51 b
thereof forned at a | ower part of the separation chanber 50, and the

di scharge refrigerant gas which is flowed to the first end 24a of the

di scharge chanber 24 is 20 introduced into the separation chanber 50
rightward and upward fromthe opening 51, as seen in FIG 2. The second

i ntroduction passage 52 has an opening 52b thereof formed at an upper right
position of the separation chanber -12 50, and the discharge refrigerant
gas flow ng to the second end 24b of the discharge chanber 24 is introduced
"nto t he EduAEPANKNANAA At B serarvkans 24 e ReRgsainmehapberrTings seen
in FIG 2. 5 The first introduction passage 51 is provided by a first

groove S5halewR hairanjed BBch tHit dddhnéhepdderfoimyal part 8f idfrigdrant pasiageur f ace
1l4a of the rear housing 14 and closed by the joint surface 13a of the valve

| ol ar - . q . .
Br ovi ded tEyPecn 0k A EhasB Lashb 2R R 8, e RSN P s¥ el 1 44
in the joint surface 14a of the rear housi n% 14 10 and cl osed by the joint

surface ITefigerant siscuibBQ.d gl thiseouipesarsinoutet 42h ig formed daroigbithe hettémr st and
second introduction passages 51, 52 is fornmed at a joint between the valve

pl at esassefbty &8 #id sdparkhai BRAWbEP ﬂo‘imi@ehélbr 42 oty $RAGRE fluid
i ntroduction passages 51, 52 are so constructed that 15 the cross sectional

Covar ' ¢ RO EpUPAY eaMseRab i 3Rabe o i Sefaalioy chodberfdfFutd B8 <ccond

grooves 5la, 52a which are fornmed in the joint surface 14a of the rear
housi ng #2 andtheextemst refrigarant ¢ienuittdle cross sectional areas thereof
gradual I'y reduce fromthe side of the discharge chanber 24 toward the

openi ngs 51 b, 52b, 20 respectively. As shown in FIG 3, the cross sections
of the first and second introducti on passages 51, 52 are shaped in a

quadrangle. - 1%\ 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 to 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-itting 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 -



As shown in FIG 2, the first introduction passage 51 has a tangent inner
wal | surface 51 ¢ which appears as a tangent |line to a circle of the
cylindrical inner surface 41 as seen in its transverse section and an inner
wal | surface 51 d forned in facing relation to the tangent inner wall
surface 51 c. At the opening 51 b of the 5 first introduction passage 51 in
the separation chanber 50, the tangent inner wall surface 51c extends
further than the facing inner wall surface 51d as seen in the direction in
whi ch th? dLscggg e refrigergnt gas turns in the separation chanber 50 (or
count er c'YEKRE l%i%&ri@ $ife magcsit ot valve Platg: agsanakly oS, ik 8ge 51 s

so constructed that its cross sectional area gradually reduces fromthe

si de of whamber di2ec mandichc trenbeeck24alvewdd ds taceompeadaned. SThe Wephratiopr adual |y
decreasi ng spaced interval between the tangent and facing wall surfaces

5lc, 51d ggg%e? 8638 dehALY %@Wéérffheogez%qﬁoﬁﬂemcﬁ.v%ﬂ{égfg%nb firs rvaw%lnlj fi cal

surface Cc Wwhi ch appears as a tang he toacircleo he~cy

inner surface 41 as |5 seen in its transverse section and an inner wall
surface PElerseamRl h3 mitkithg arenandoef the separatipngeimberderming hole d2f ace
52c. At the opening 52b of the second introduction passage 52 in the

separ at i gloseddnbihie wive phee asgably 13 neerpoakl is wdrceethdenakb affigddrur t her
than the facing inner wall surface 52d as seen in the direction in which

count or PR} LA MR cRRRa M Ryt F5FE BRI Blo 8,52

so constructed that its cross sectional area gradually reduces fromthe
side of tcRatral rRYHan §éthasedld batweshihg cheek yplvaiangosmhodation chagabetual | y
decreasing -14 spaced interval between the tangent and facing wall

sur f aces 42gandoiRe . sephfitionschahiler B0r The aAfeSEs006a iNtIbesW GihepthedaRages 51
and 52 are both fornmed such that the stream ine of the discharge

_refri_ger%%yg&@ iisnﬁ'lr %8%%9 v;[/iﬁ] tahﬁ“/azlve 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 46 is opened 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 through the external refrigerant

20 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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5 separation chanber 50 is substantially tangent to the circle of the
cylindrical inner surface 41 as viewed in its transverse section. In the
separation chanber 50, the discharge refrigerant gas flows turning al ong
the cylindrical inner surface 41 and, oil contained in the refrigerant gas
is 1o separated therefromunder the influence of the centrifugal force. The
di scharge refrigerant gas fromwhich the oil is renoved flows fromthe
separation chanber 50 into the check valve 45 through the opened val ve port
46a. Wth_ the check valve 45 thus opeped, the discharge refrigerant gas is
suppl i ed Ar6vipfien @imer redroerant by ey the reétﬁmalar@fﬂgﬁr@ndgwcvﬁ@%%ﬂugt in42h of
the separation chanber formng 15 hole 42. Providing such oil separation

st ruct ur ¢ghe t presambuptefeiedi bmblodirhents ir algdh et diitoRebSetgRME®eSOr to
the external refrigerant circuit 30 is reduced and, therefore, the

o1 | 1o naaT SR Fer BRRAT Rl o hEaeek Jafih 18 SRR o toBl AL e

gas cooler 31 and the evaporator 33 is prevented successfully. 20 In the
cyl i ndri €aseithadefriggrant ciculation cirpwit iegrposdanse withsedisplacementbptiieng 28a
of the supply passage 28 is fornmed. Therefore, oil in the separation -15
chanmbgr %@niptesddppl i ed into the crank chanber 15 together with the

di scharge refrigerant gas through the supply passage 28 on condition that
the control valve 29 is open. Thus, the supply passage 28 which

i nterconnects the separation chanber 50 with the crank chanber 15, whose
pressure is |ower than of the 5 separation chanber 50, doubles as an oi
returni ng passégshons isidae. 2englGthadischargemhaimher 24taret thesepastiond

i ntroduction passage 52 is forned closer to the seat 46 than the first

openi ng ghamblr 81 afé fi§ tconithUREESH Uik %aﬁﬁsﬁgﬁtrééuctiﬁpeﬁaﬁ&gbhﬁ d‘%/rld pdri cal

inner surface 41 lying between 10 the opening 52b of the Secon
I nt rOdUCts'e&gn&) ﬁ?o%%%tigr% pggéjagtehgz.s‘?ﬁé fiﬁs? a%% geec%rﬁd introduction passages 51

10 and 52 are 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

15  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

20  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
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in the axial direction of the separation chanber form ng 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 passage,

is located in this area "A". 15 Afilter 29a is arranged in the control

val ve 29 on the side of the separation chanber 50 adjacent to the supply
passage 28, so that the oil and the discharged refrigerant gas flow ng from
t he separation chanber 50 into the supply passage 28 are supplied to the
control %I ve 2@1 aBd ghe cre%nk chanber 15 20 only after foreign matters
cont ai nedY ANchB&AISCHAIGE: ETHIENE MasyiRWRReto Hihoeron ande2¢b |afethe2oa. The

oil which is supplied into the crank chanber 15 |ubricates sliding surfaces

in the cdgzhasgochaniodr Abissntrdduees ibiel the eephhatiop chadttser 50 lefidardlfom t he
shoes 22, and between the shoes 22 and the swash plate 18. The

af or enen&ﬁé)aﬁgniﬁg‘l%@dggﬁhr%sc%%hfiﬂr _4he following features. 5 (1) The oil

separation structuré, I'ncludes a plurality of introduction passages
51, 52 through which the discharge refrigerant gas is sent fromthe

di scharge chanber 24 to the separation chanber 50, nmakes it possible to set
the cross sectional area of each of the first and second introduction

passages 51, S5Zherfiedtlineoduibnipisshbe 5diis phaviged bﬁfdfiﬁegﬂfﬁve@’ﬁa Wwhichake the
desired turning 1o novenent in the separation chanber 50. In addition, the

the 11 rsts SREThIARNhe TR 8RN IS bR0E R & heE8] hEa Tan o

the discharge refrigerant gas to flow smoothly in these passages 51, 52.
Thus, sué@sdsdesad by thejejsdsttfaesm 188 chdhe Hpliainiatedssaaly 1 edGimilaglyt the
operating performnce of the conpressor. 15 (2) The first and second
i nt r oducsketnd anforieEo® basEged B2t iBeprouRika 5y d 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 51, 52 are shaped in a quadrangle.
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enbodi mrent of the oil separation structure are in comrunication with the

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

di scharge chanber 24, respectively. Therefore, in conparison with a
structure in which the 20 di scharge chanber comrunicates with the
separation chanber via a passage forned only at one end of the discharge
chanber and, therefore, the refrigerant gas tends to accunul ate at the one
end, the structure of the enbodi nent works -17 effectively to suppress
the occurrence of pulsation of discharge refrigerant gas resulting fromthe
accumul ati on of\StSReWH IBdHSG gethedsl '@HP%H@t'%Bassﬁﬁsﬁ Raeadangeydpanelt i on
structure of the invention contributes to reduction of noise devel oped by

the conpmesisuifacs Sdpevidth appedrs(@s)a HMgeRLNEY R4 6ifcle bRfHRetyliharisalngndiol e 42
in which the separation chanber 50 is defined is formed in the joint

of 1 ho vaniate o SR in i8Rt Pofoh Snf <Py el Afirach £l fufped” T

enbodi nent, the separation chanber 50 is defined by 1o utilizing the joined
st r uct ur & Rsingelatianetor thgtangrryiimrermalbsigfageed 1alAtéhg lopesingssdndli hel3. I n

conparison wth a structure wherein the separation chanber 50 is defined in

the regar firQuRidtiiclidn Wab84H 54 tHezdsparatitth EHEMBEr 50, tHE taHRnP fHineR Qralt he rear
housi ng 14 and the valve plate assenbly 13, the present preferred

enbodi nent di spense, w t cover .used.excl usivel or .closing the

Separat; ohees BRI AngAD S B fing el dtafp R FRRb o et
the valve plate assenbly 13 doubles as a cover. Therefore, the nunber of
parts of dirgetigqoimpwbichdhe aliskhange hefugerfapit gas durms! inrthe tsepatatiopr desaberar e
reduced. (4) The first and second introduction passages 51, 52 are provided

by the _2(50f('rt]>i‘ shuRefclea6MsE direemiem PG @). FRA firstapRE&hdneRl passhhb o Rr e
formed in the joint surface 14a of the rear housing 14 and cl 0sed by the

joint Suré%%%reastlrggtegfthétqtes cross sectional area gradually reduces from the side of the

10 - discharge chamber 24 toward the dpening 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 52c¢

which appears as a tangent line to a circle of the cylindrical inner surface 41 as

15  seen in its transverse section and an inner wali 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 52¢ extends further than the facing inner wall surface 52d as seen in the
direction in which the discharge refrigerant gas turns in the separation chamber

20 50 (or counterclockwise direction in FIG. 2). The first 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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val ve plate assenbly 13. In conparison with a case wherein the first and
second -18 i ntroduction passages 51, 52 are fornmed by drilling, the first
and second introduction passages 51, 52 have hi gher degree of freedomin
shapi ng of the passage (shape of extension and transverse section). This
manner of shaping is advantageous in formng a plurality of passages such
as the first and second 5 introduction passages 51, 52 in a limted space.
(5) The first and second introduction passages 51, 52 are so constructed
.that the cross. sectjonal areas thereof gradually reduce fromthe side of
the di scﬁQ?@gE&%Lﬁ’e@@%mﬁF@%aBﬂé%‘?'H%Waﬂfuﬁ,acg?ﬁ,zcsr%becti vely. By so
constructing the 1o passages 51, 52, the directivity of the discharge
refrigerant gas being introduced into the separation chanber 50 is
enhanced, and the discharge refrigerant gas is introduced fromthe first

Cich a manner tRAL & 0 FRAROESoH intGalBidh bASAERN LRI L AR Rt ne

separation chanber 50 is not hanpered. Such arrangenment 15 of convergent
cross sed@imad g4ch that the gteamplineseidbadisoherariefigeranpers inedusad tathet owar d
the openings 51 b, 52b is easily acconpanied by formng the first and

secong | rsbpatw@hidhanmseqssuﬁétanﬁalﬁbn?m tb Ghe ERCIB OF WRESyInAAcAI8AReNOUSI NG
14 and the valve plate assenbly 13. 20 (6) A sonewhat deep hole is made in

the sepaPalian amm YidPed PSR B RE B ERAT LGl o *l2 19 Ut tised Tor

recei ving the check valve 45. As conpared with a case in -19 whi ch an
‘addi tional hole for receiving therein the check valve 45 is made in the
rear housing 14 apart fromthe separation chanber form ng hole 42, the

preferred In the separation chamber 50, the discharge refrigerant gas flows turning
along the cylindrical inner surface 41 and, oil contained in the refrigerant 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 caused 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 separation chamber 50, an

opening 28a of the supply passage 28 is formed. Therefore, cil in the separation
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enbodi nent of the invention is advantageous in that the oil separation
structure and the check valve structure are sinplified. 5 (7) The seat 46
of the check valve 45 serves to forma partition nmenber which divides the
separation chanber formng hole 42 into the separation chanber 50 and the
check val ve accommodati on chanber 42a, and the valve port 46a is forned
through the mddle of the seat 46 thereby to establish fluid 10

conmuni cati on betmeen the check val ve accommopdati on chanber 42a and the
separation cha r refo e, with the check valve 45 inserted in place
I the. SEDAMBE o ErRRRUFS PR ARk Shamibef N5 WEBRA W ien AEEAES0. ahe

t he check val ve accommdatl on chanber 42a are defined in the separation

chanber frefrigerant lpakd¢hrbighibe sapplylpassage 28iomcorcditionihat #id conthstvaRen t he
separation 15 chanber 50 and the check valve 45 (or the check val ve

32?32*33%?'3@& PFze Saﬁﬂg)sds’?’éf?’%gﬁ%néT‘”“%Hdﬁ*ﬁcéﬁﬁ%CJS b AR e

seat 46 as passage whi kes the check valve 45 to communicate with the
separ at i Gha?ﬂ'i’&fr@ wifh th?r@?‘@b)ﬁhamh@ﬁlﬁ Whpe peessure i pavert then eftthect ur e
and the structure of the check valve. 20 (8) The first and second

i nt r ogluctseparation haathed 50, S2ubled as ancsineturBRetpaeRager ms a quadrangul ar
shape, have the wall surfaces 51c, 52c, which are tangent -20 to the

circle of the cylindrical inner surface 41. |If the introduction passage has
a circular cross section fornmed, for exanple, by drilling (such cross
section for the first |ntroduct|on passage 51 being shown by two-dot chain

line in FIG 3As shewn inddf. 3i theuvraning PRD of theraseprntsinfedustiampagaaget o t he

circle of the cylindrical inner 5 surface 41 of the separation chanber 50
by way of2ajssforeehicldsenetol il akEABOYhAIO the dirkd 'Ebﬁe'r'lln" BAb FbiGthe3 firdthus, the

oil separation structure of the present preferred

introduction passage 51. Area on the cylindrical inner surface 41 lying between

10 - the opening 52b of the second introduction passage 52 and the seat 46 as 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 passage, 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 crank chamber 15

20  only after foreign matters contained in the oil and refrigerant gas are removed by

the fiter 29a. The oil which is supplied into the crank chamber 15 lubricates

sliding surfaces in the compressor such as surfaces between the pistons 20 and
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enbodi ment havi ng introduction passages 51, 52 fornmed with the tangent wall
surfaces 51c, 52c permts a | arge anount of discharge refrigerant gas to be
i ntroduced easily into the separation chanber 50 al ong the cylindrical

i nner 10 surface 41 and, therefore, the turning notion of the discharge
refrigerant gas in the separation chanber 50, hence oil separation, is
inproved. (9) In the preferred enbodi nent, the opening 28a of the supply
passage 28 is located in the region "A" |ying between the seat 46 and the

openi ng b of t 15 second .j ntrodugtion passage 52 which is closer to the
seat 46 Eﬁ%ﬁﬁ?%ggp%m brfween tb‘?s&ﬂ%séé@ptﬁﬁtsw D¥atgni®assage 51. The
turning of the discharge refrigerant gas is weaker in the region "A" than

in a region which corresponds to the openings 51b, 52b of the introduction
passages 51, 52, and the oil which is separated fromthe discharge

el v gerant gasnohdyldhBReASHIIN ARSI bl AIBARAL el Theref or e,

the oil thus separate rom charge rerrigeran as I'n"the separation
chanber 50 is efficiently sent out of the separation chanber 50 through the
openi ng 28a of the supply passage 28 arranged in the region "A". -21 The
present invention is not limted to the above-nentioned preferred

enbodsnerfl) bulThesyil Bepamtivhi steliotirehiwhitth endgae a0plurdiRy afPAREeGctInal M8, as
exenplified below. 5 In the above-nentioned preferred enbodi nent, two

51, 52 PR TAlRe gy RE BRER, nich Wer g SaerOR e EERB F¥ ERHGYSM R The

nunber of such introduction passages is not limted to two. In alternative
enbodi nedissherge elarpbes 24 tathersspangdisa chambert3t: rrakeasdt pessiblate setitei on

passages nmay be nore than two. In the above-nentioned enbodi ments, the
first andrescsuiohaldredwtchen op#ssAGeand becdid MtddRERY Paskayesivt mat the

first and second grooves 5la, 52a

small enough for the discharge refrigerant gas to make the desired tuming

10  movement in the separation chamber 50. In addition, the above oil separation
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, successful 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 the oil separation structure are in comhunication with the
diécharge chamber 24 via the first and second ends 24a, 24b of the discharge
chamber 24, respectively. Therefore, in comparison with a structure 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

-17 -



which are forned in the rear housing 14 are closed by the valve plate
assenbly 15- 13. In alternative enbodi nents to the enbodi nents, the first
and second introduction passages 51, 52 are provided by a first hole 51e
and a second hole 52e which are fornmed through the rear housing 14 by
drilling, as shown in FIG 4. In alternative enbodi nents to the

enbodi nents, a cylindrical body 55 is 20 arranged in the axial center of

t he separation chanber 50, as shown in FIG 4. By providing such
cylindrical bo 55 in the separation chanber 50, the discharge refrigerant
gas in tgdest éﬁﬁHﬂp@ﬁﬁﬁB@OCﬁB”?@%§f Pylsefigy, of ischarge refigee@nsmasal - 22
direction between the cylindrical inner surface 41 of the separation

chanber fegutiimg frioal ¢hed acandulation witiae di@diﬂaﬁ?@rréfrlg@ﬂérﬁta@@ SBusfthé st
cylinder 55, and the turning flow of the refrigerant gas is stabili zed.

of 1 oct | vaFpAratbR S Flehrd AN R bR BuS) B RGSe SRkbredar 4o

which is in turn fixed to the separation chanber fornmng hole 42. The

openi ng 283he cormeessgpH opgyatiedge 28 is located in a region in the
separation chanber 50 adjacent to the valve plate assenbly 13, where the
turnipg of the refrigerant gas is weak. 1o It is noted that the cylindrical
body 55 need not be hollow as shown in FIG 4, but it nay be made solid. In

this cas t he lid ¢ |ndr|c dy .i s row ed a om the seat 46 so
t hat the?%)al veTﬁg g%é 1?7 ‘H’Eﬂa‘% g%%,"n%n OlFi d6q™ V\ﬁﬁg éfeﬁ?f%’ﬁnchanber
formng hole 42 by using a circlip. i5 In the above-nentioned enbodi nents,

t he firschamiessfdadiefined iglfarmesninghs Jaigt sudace dgaafdhe seanhsusingtidd t hat
the inner surfaces of the first and second grooves 5la, 52a forned in the

rear houghfds tfbskamy thBgoinhBeFaveh Ba DAtHAGHGe ?flatb %sbmﬂiypq@ Cth&ns passages
51, 52. Specifically, the i nner wall surfaces of the |ntroduct| on passages

oot ool mSes Rt beéﬁ?s%te?h%fsepﬁ@a i S0ambas S0 i hier By

10  utidlizing the joined structure between the rear housing 14 and the valve 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 vaive 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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alternative enbodiments to the enbodi nents, as shown in FIG 5, the grooves
5la, 52a are fornmed with the cross sectional area that is |arger than the
desired -23 cross sectional area of the first and second introduction
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.
The use of such wall nenber 60 rmakes it possible to adjust the shape of the
first andMEQAUSHAN| PRISFYEEL Phn SHadEafegned by xnllgs piheo firsdx padsserpnsnd
transverse section) by nodifying the shape of the wall nenber 60 w thout 10

changi ng irtreiustiapeasbagde 5162 Haveshigbherldegree dfeesdumnan ahabltry of freves 51
a, 52a. Preparing a plurality of wall nenbers 60 having difrerent shapes,

N aPPG s Pabdid (e I Toh. A ARs S AR, TR BB b p R Tor v

characteristics (or the turning characteristics of refrigerant gas in the
separ at i Gdveniagapeys Juyorming g aluraliv oftpassages sueh msuthentirst angf sedandsane
shape can be used in conpressors having the different oil separation

char agteﬁﬁtﬁd&ﬁoﬂgdssédwﬁ,mn atmﬁitémggﬁ@(_:turi ng cost of the conpressor is
reduced. In the above-nenti oned enbodi ments, the suction chanber 23 is

formed 20 in the mddle of the rear housing 14 while the di scharge chanber
24 is fornmed so as to surround the suction chanber 23. In alternative
enbodi ments to_the enbodi ments, the suction chanber 23 is forned
sur roundi(®g t h&hgifissiidgecond intrashugtibe pageagesi &h 52sard ebicoedtructetitibatni ddl e
of the rear housing 14.
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 51, 52, the directivity of the discharge refrigerant gas being introduced
into the separation chamber 50 is enhanced, and the discharge refrigerant gas is
infroduced 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 housing 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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In the above-nentioned enbodi nents, the first and second grooves 5la, 52a
which formthe first and second introduction passages 51, 52 are forned
only 5in the joint surface 14a of the rear housing 14. In alternative
enbodi ments to the enbodi nents, at |east two grooves are fornmed in the
joint surface 13a of the valve plate assenbly 13, as well as the first and
second grooves 51 a, 52a formed in the joint surface 14a of the rear
housing 14, so that the first and second introducti on passages 51, 52 are
formed by combinipg the first and second to grooves 51 a, 52a forned in the
rear houstHg" #2 #%&@?Hakf%acw@gg}h%mm eheridvalve dids vaade ipihe e
assenbly 13 on the other. In yet alternative enbodinents to the

enmbodi menesr halsingy4apeas frun te separatidrectiarmisér fandingatsa d2i thermrefgtddon
passages 51, 52 are fornmed only in the joint surface 13a of the valve plate

assenbly : = ! i il eck valve 45 is
e comuuepdmepfof . Ave R AR FIRI IRIbE ol SBefRER wtE
separation chanber 50 is defined. In alternative enbodi nents to the

enbodi ner@d thashedieralvg syrkire apapimrdiiiedom t he separati on chanber forning
20 hole 42 is fornmed in the rear housing 14 and accomopdat es the check

val ves45 therein. -25 In the above-nentioned enbodi nents, the piston type

swash plate conpressor is of a variable displacenment type. In alternative
Cype. 11 UL nor D s of 14 Rptk faREchn Rl 4 i matiIBoie cvesh
pl ate piston type, but the 5 conpressor includes a scroll type and a vane
type. Thavuehyrdvidesdhpr separatien sehsnelerafuming duilersd dnter the separationsi der ed
as illustrative and not restrictive and the invention is not to be limted
to the dehahlber 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 vaive 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 quadranguiar shape, have the wall surfaces 51c, 52¢, which are tangent

-~ 20 -




given herein but may be nodified within the scope of the appended cl ai ns.
10 -26 What is clainmed is: 1. A structure for separating oil froma
refrigerant gas containing the oil, the refrigerant gas being di scharged
froma refrigerant conpressor which forns a 5 part of refrigerating cycle
to an external refrigerant circuit, the oil separation structure
conprising: a separation chanber in which the oil is separated fromthe
di scharge refrigerant gas having a cylindrical inner surface, and a

pluralit f iptroduycti opn passages through which the discharge lo
refriger itp,?h%ggclpso ithe c¥ E’éﬁ”ﬁ?ﬁ spfiace ghal dhe dredustipr passdge Bas apei ng
separated by centrifugal action fromthe discharge refrigerant gas by

turni ng tcireuldr sndsargetior foringst, dot exsmplenby edilliogd suoh erddiessutipafet ihen
chanber along the cylindrical inner surface. 15 2. The oil separation

structure ac i t LAl efel ef L .ant _C oy Is of a
pi st on til{)%qgﬁé&i?ﬁ%lnu@ae%agbg Pﬁ}g@réiﬁd%tb&:t\%oﬁ%&agﬁ'ﬁg%ej 'ﬁiﬁ?‘e ?E'rﬁ?ce and a
val ve plate assenbly having a second joint surface, the cylinder head and
t he val vémsirgtieulss ssathel therassaag ia tangant de Jee ciralebel thanaindrieal finneit j oi nt
surface and the second joint surface are joined together, each introduction

20 passagerfabé erconhecidpagatidrecirabbabQdychapiafa ¥irdight e sRAGH LAY IHN
chanber, the cylinder head having a separation chanber form ng hol e forned

in the fig QL L 5 he. s ration anber rm.n ol e, bei,ng

cl osed by Of[ %g l'géc%n@ﬁ@?gﬁ h_%%'e 8@%?%@@?” %ﬁﬁc@é%g{ ipcgﬁg%'ﬂ%@”egei ng

defined in the separ ation chanber form n%

: embodiment having introduction passages 51, 52 formed with the tangent wall
-surfaces 51c, 52c 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 corresponds 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 accumulated 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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hole. 3. The oil separation structure according to claim2, wherein the
refrigerant 5 conpressor has a check valve in a refrigerant passage between
t he di scharge chanber and the external refrigerant circuit for preventing
the refrigerant gas fromflow ng back fromthe external refrigerant circuit
toward the discharge chanber, the conpressor also having a partition nmenber
‘which is inserted in the separation chanber form ng hol e thereby dividing

t he separation chanber formng hole into 1o the separation chanber on the
val ve plate assenbly side and a check val ve acconmodati on chanber for
accommodating the check valve therein. 4. The oil separation structure
according to claim3, wherein the check valve has a val ve body for opening
and cl osi ng a iteérprgserininvehtioméd noétimeted tohthelabowparemtionad ¢ghaferedd and t he
external refrigerant circuit, and a seat for novably supporting the valve
body, th nﬂﬁﬁﬁ i £ b r i | ve port
for med tﬁ%ret'Pgﬁ%Eﬂgﬁﬁﬁﬁggg@%?@%?gﬂﬁptgk%§§¥ﬁﬁg?ﬁgéﬁﬂ?%£E%Hg% val've
accommodati on .ch er and the separation chanber, the valve port being
opened aﬁﬁeEW%@%ﬁ 8" he val ve body, the di scharge refrigerant gas from 20
which the oil has been separated in the separation chanber being introduced
into she check val ve through the valve port. -28 5. The oil separation
structure according to claim2, wherein the introduction passages are
fornmed at the jpi b e | i e | v . assenbl y.
5 6. The oil slerga?%ti%é\a%ﬁlgbpﬁ?&eaabg%g ?Qg%tq% C a%BnEST{%\?\hgpﬂ)@ﬁﬁwg

i ntroduction passages are so constructed that the cross sectional areas

t her eof §PATRLAS. Pameds ke firsd andecand dnfsrdystion Aassageso51.He2 smptaraedon
chanber. 7. The oil separation structure according to claim5, wherein at

| east onén the rkar hbasihgrist. If isinateds Wdwaser,ahat ihe nthbédsTTsUzhaatrémectione second
joint surface of the valve

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

10 embodiment, 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 second 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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pl ate assenbly has a groove fornmed therein, the refrigerant conpressor
having a wall nenber which is separate fromthe cylinder head and the val ve
pl ate assenbly, the wall nenber being inserted in the groove and formng a
part of inner wall surface of the introduction passage, the introduction
passage being so 15 fornmed that the groove is closed when the first joint
surface and the second joint surface are joined together. 8. The oi
separation structure according to claim5, wherein the refrigerant

conpressor has heck valve in a refrigerant passage between the discharge
20 hanbdiregicn brbvean M syindsica d@?%n%g'%i‘%ﬂﬂtoﬁ‘ the peraahen rhamber

refrigerant gas fromflow ng back fromthe external refrigerant circuit

t owar d t ferndng tbler 42 aod ahd eutertgeripherglrsesiaoe 5alassf the\oylder B rdndtthen nenber
which is inserted in the separation _29 chanber form ng hol e thereby

the val vATng R bEh R oRR Yo s en” LB b et B S B by For

accommodat i ng the check valve therein, the separation chanber and a crank
chamber , théhsspargfier shambes 4G iseelfesivalyoperioranasi. sk edindsisat hadp 6 Bei ng i n
conmmuni cation via an oil returning passage, an opening of the oil returning

passage fired hetregait At Whick iaein fged e thecadRiatioh ERempyt fonfiiRblel Nner
surface |ying between an opening of the introduction passage which is

formed cl,gs t tifL,on er_than at of .the other. introduction
passage g’%der{hﬁeg%%rp'ﬁ%’%%r nof’rg%oggsﬁg rt)%sgag% %#1 iiloGated IR HIeYiRR 18B8r ati on
chanmber 1o formng hole. 9. The oil separation structure according to claim
5, wher eFRpPaNREOR kasc0 adiagend dehthenvalyguelate mspambhy d 31 avhese dhe

guadr angul ar shape. 15 10. The oil separation structure according to claim

1, wher etdrn IR pEfageaRt gasdRearRNd a crank chanber, whose pressure is
| ower than of the separation chanber are in comrunication via an oil

returni ng passage.

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 surfaces of
the introduction passages 51, 52. Specifically, the inner wall surfaces of the
infroduction passages 51, 52 include the surfaces 51¢, 51d, 52¢, 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, b2a are formed with the cross sectional area that is larger than the desired
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11. The oil separation structure according to claim1, wherein the
refrigerant 20 conpressor has a di scharge chanber whose cross section forns
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 having at least a first -30 i ntroducti on passage which
interconnects the first end of the discharge chanber with the separation
chanber, and a second introduction passage whi ch |nterconnects the second
end of the di schar ge chaq?er with the s kﬁ}lon chanber .

. Au. AF. AETO8S/gechondl apa of the fifgt angdsegend pntrgdyclionpaggages 5&’: ﬁ&t /Ayvaﬂ

.A) . A . AF. AF. AF. A) A) . A AAP=Ul) xoPF=

8} xsni d_7#Ajemberapo ajvbighcis] ssjacafechdeaitea s kalging cid] aali cliabewdioa]piatecal cal ca

]ca]l ca]ca] calca]calcaljca]calcalcall0 7

| caTcal caredy oo ErcaretyE) €80 L Ea 04! SRR agbid! BT B B TR e v

cal ca] ca}ca] cal ca] ca] ca]ca] cal calca]ca] cal]ca]ca]ca]c Lca] cal ca] ca] ca] cal ca]
ca] ca] ca rtqayvg]]n}eg)'\laer 60 Torms a part of the inner wall surfaces of the first and second
LWL g" " #VE###BSSS" % 99&38} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca]ca]rﬁa]dc@]@abggd@scaﬂ &2) ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 3&y&&
(5(}((0)j))*M**+N+Q+++5, | v-}--.f../>/}xsnid_Z]ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal! >/ //#0x001ul12b222233nB34[ 4445\ 5551666877778} xsni d_Z] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca%ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] cal (8888799%he use;of suck wadxreraker 60 makes it possible to adjust the shape of
=r ==>] >>??h???K@’'@ wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
caV] ca] cae dkstahnd] serbad] inebaadtor] pabsajesabsalspalshipd CGEERAMNERGBR

, E| EEEDFFFAGGGHZHHHLI 11} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

; ?5?3‘5 KRR B ABRIN ot B DAeRs i B, SRIG R 6 vl caj cay c

a] ca] ca] ca] ca] ca] ca! cal ca&wa] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c
a] calf SSThIMUREthe 4 70Ahg Bhpaé [of the grooves Zllacadaa) ca] cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] capegpafing & bldrhiit)ict Wil mefibers 60 having different shapes, an appropriate

ai aabSb[ bbb ncpccd ddd} xsni d Z] ] ca] ca] Ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

R e T e e iR

a] ca] ca] ca] ca] ca] caj ca] cal ca] caLca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca! *n{ nnoK
oMboo&pv FideiteR) ANarIngy sspesificpt @ilii sepgratiekwicherdcteritics aj(on] d¥ cturniapca] cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca

! KVWW\P/O(V%KMra\éYe’é‘ﬁEéQ of tafige ]gélshn the separation chamber 50). In addition, the
}B~~~1"}xsnid_Z]] ca] ca] caJca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

W
ca c cal ca al cal' xs/" YD- %13 caj ca
ca} c %’ }%%{] ﬁ%‘]sd'}ﬁ] ﬁ% 8§]t|&ed%sgg1 + %&3 cl?;\‘%’ &t?ﬁéa'rc%?fea {%%}Wﬁc Z]a] c!a] c!a
] ca] ca] ca] ca] ca] ca! 0@ =f ZA
}xsnid: zp]f@a@raiaqma@w]abam @aptaaqt@as]tlca]ar@] thegrefdre ajheahaaltauriie apstadica] cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! Sge43! sdl *"} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca]
caj ca] ca]]q‘ea];&ﬂbgé]sgaisq@hggé&a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca! V3l U W\ T<I } xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! DL*vf dB} eV} xs}xsnid_Z]]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] cadP=Ui K- #10%& () -1 109%& ()-!10%& ()- @ 109%& ()-"109%& ()
- F 10%& () - Shrottesaiovetnritionedoérbbesifients,ithe GLuiidihdmbe) 2Pl ifméd( ) -
i &0! 109& () -i1s$! 10%<& ()- i3"0! 10%& ()-!10%& (

: ) -
|O:‘ E(L)J ooo/iré@‘(é)ﬁﬁ'({d% Ot%plgu%: ép@ﬁ%@i"fﬁ‘ v&%e Bé g&@‘;‘@é eRARBLOIE fohmed so

\ 1109 () #109&' 82‘ 1109&' ()-c !'109%& ()-!10%R' ()-109& ( %
as o surrolnd the suétion chamber ’23. In  alternative embodiments to the

embodiments, the suction chamber 23 is formed surrounding the discharge
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8i K- Kc, ) 10%&' () - $10%&' () -3"! 10%&' () - 0! 10%&' () - cp#10%&' () - VO! 10%&' () - ! 10%& (
.10 456

i)KA701010F:10%&' ()-| 9109%& () - FA109%& ()- 2! 109%& () - &0! 109%& ()-- 10%& ()-6 7

'z} A7c10y! 109& ()-"109& ()-! 109& ()-

| 109 () -#! 10%& ()-!10% ()-10h_i K- 7$10%& ()-3"! 10%& ()- =

109& () - F109%& ()-S109& ()-!109%& ()- 0! 109%& ()- 0$(i K-7)3=109%& ()- Y7

109& () - FASHL109& ()-=2! 109& () - CO! 109& ()

1(%?/;{? 8 Cﬂﬁﬁ%éﬂ%fgggas'% ‘7"4 %@&5”6“@5 % : i 1*K:/G&a&35'@755@1%18;40‘(*;|)pafxf100/<><& () - &1L0%X&

"()- P"109X& () -
| 109X& () - FS#109X& () - 3109%X& () - =15678F\ RH 109%X& () 10X10X10XF3=109%X& ()-9!1
0UX&' () - <70! 109X& () - FAS#1006& () -

ig(}/gW?(;(&#l( )10086[*} &f,eg}i, e }eb @iﬁ%dh%%“gtpé)ﬂrst%@&sééond grooves 51a,

cf) S#109& 109&' ( 109

11%)%& 0 58%%@&@ %@fr[ﬁomzd(%e@nﬁufmm'w@aﬁ% ylg2iamdorpedpnliosg: () - F
Ap#10%& () - COMLO%& ()- .'109%& ()-j]}_A710\0! 109%& ()-"10%& ()- i0!109%& ()-c
1 109&5() ir@th@%t(shﬁﬁbé@%&'df)the &) kpuSing 14. In alternative embodiments to the
GFESHLO% & () - $0! 109! () - 3" I10%: () - | 10%: () - FS#10%: () - VIO%&' () - c10% ()-

| FasionPHBe o fraH p(eiookdy i ot it B e AR o e’ () 10

10 10) =10% () -] 9! 10%& () -
g" #V###BQHBM@@#@UWV 1S 1avell agths fitstand sepand groovesdda( F2afarosels () -\ 0!
109R& ()- "109R& () - B$$$" % WWRAEDCGF&SH#10% ! +! 10%9& () -

FI') S#10%G the jeihl QURECE )14aSofl 698 fedn) hBUSIAG AA 4o tHHt UBRPrst lndSsaoh@
"i'mn' o dE:/ 10?7 10?F=109%R& ()-90! 10%& ()-<7! 10%2&" () - FAS#109%R& () -

i 18-25;'?&&'(9%{0@%6%)5%@85% {084 O o3 187Bifg \RE Ul sl O-¢

10?$! 109&' () - P 0! 10%&# -1109%& () - Fp#109%& (1) VO! 109%&' ()-!10%& () -
+N+QLe+5 grepves S1a, 52a ormed in the rear housing 4 on one han and the grooves
10?20! 109%&' ()-CO0! 109&' ()--0! 10%&' ()-+10%& ()-Ff)109%& ()-&10%& ()-,, & v-z-{
-|-}--xnti§fmed 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.
15
In the above-mentioned embodiments, the check valve 45 is
accommodated in the separation 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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0! 109&' ()-)#10%& () - ull2b2222dEnbC
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34bC 10?7 ! 109, ( 09k ()-110

10) 3=10% () - 961 @/&a gvey W@ﬁﬂ%@%ﬁaﬁ%@%@e&%ﬂ@%pﬂo%ﬁﬁ}& gyashholate) -1
y#10%&' ()-"10% ()-!109%& ()- 55J666877aBbC

107?+! 10%Rbmpressobic 02K vajiable Hidacam@httOp&: 10)alietndtieercbediments to the
"109& ()-777Q888888dE:/ 10 103=@L0%&' ()- 9! 10%& () -

Y7! 109& - R -+ Q%R (R-88 A i I 1 :

10\ 100/&%&’%% 6 the %B}.{F&F%’?" 'S;L%{q% }k‘e?‘?d%%%’?@?’? M’fo%&'i yoted. - a;
L

103" 0! 10@&“’@)"3@“1&'3@%? CYTPREEEYE Mot lipiletdodhe pwash plate pjston bmebylthe<<<

=r==dE: / 10&00! 10%&’ ()--0! 10%& () -

+10%85 () cBpEOSERT (e &R érotl BRIl Bftka(Manetype:???22dYNC 10 10 10

10=@.0% ' ()-]90! 10%&' ()- 70! 109%&' () -

F4p#109%&' () - 20! 109%&' () - ?h??2?K@@REYNC .10 10%&' ()-10%&' ()-!109%& ()-c¢

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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10%
° 10  refrigerant gas is introduced into the separation chamber, the oil being 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.

15 2. The oil separation structure according to claim 1, wherein the refrigerant
compressor is of a piston type and includes a 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

20  passage interconnecting the discharge chamber with the separation chamber, the
cylinder head having a separation chamber forming hole formed in the first joint

surface, the separation chamber forming hole being closed by the second joint
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accommeodation chamber for accommodating the check valve therein.

4, The oil separation structure according to claim 3, wherein the check valve

has a valve body for opening and closing a refrigerant channel between the

15 = -separation chamber and the external refrigerant circuit, and a seat for movably
. supporting the valve body, the seat being served as the partition member and
having a valve port formed therethrough at the center of the seat between the
check valve accommodation chamber and the separation chamber, the valve port
being opened and closed by the valve body, the discharge refrigerant gas from

20  which the oll has been separated in the separation chamber being introduced into

the check valve through the valve port.
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5 B. The oll separation structure according to claim 5, wherein the introduction
passages are so constructed that the cross sectional areas thereof gradually

reduce from the discharge chamber to the separation chamber.

7. The oil separation structure according to claim 5, wherein at least one of
10 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 compressor having a
wall member which is separate from the cylinder head and the vaive piate
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
15 formed that the groove is closed when the first joint surface and the second joint

surface are joined together.

8. The oil separation structure according to claim 5, wherein the refrigerant
compressor has a check valve in a refrigerant passage between the discharge
20  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 partition member which is inserted in the separation
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5 - separation chamber 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 befween 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 chamber

10  forming hole.

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

section of each introduction passage forms a quadrangular shape.

15 10. 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 retuming passage.

11. The oil separation structure according to claim 1, wherein the refrigerant
20 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
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introduction passage which interconnects the first end of the discharge chamber
with the separation chamber, and a second introduction passage which

interconnects the second end of the .discharge chamber with the separation

chamber.
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