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EJECTOR AND MANUFACTURI NG METHOD THEREOF BACKGROUND
OF THE INVENTION 1. Field of the Invention: 5 The
present invention relates to an ejector and a
- manuf acturing nethod thereof . Description of
Rel at od Ar EJEGTOR AN MANURACURING BT HED THEBF G or
a fluid is drawn froma fluid suction opening by a
vacuum force created by high velocity fluid di scharged
froma nozzle, IEACKGROUNDPORSHE { fitsy expands t he
high velocity fluid. Inthis type of ejector, the
1. Fitild ofi ingy énvefnitiond,  whi ch is discharged fromthe nozzle,
and_t he drawn fluid ich is drawn through the fluid
suctNEnPESER riavem r'?f-' EeF (8 2D reiectos ang i MaRwigediring method
thertBgn. the kinetic energy of the fluid mxture is
converted into the pressure energy at a pressurizing
2. [mscﬁpmn ()ﬁRdlatéqur portion), so that the pressure of
the fluid mxture is 15 increased. For exanpl e,
Jap&lh@s@asme&anpr@ywwm knewipeiedtontd Guid\s. dr20we freesasiiuid suction

nd usS 05/ 017.8
opebidk ¥ 2 Yactiit fofles Ereated b Pighovelaey i dischatgegfrom a nozze,
whléw ?.Ib resé(iigds 45§ x?ﬁn?é thé g'ﬁ Rsehd t?fﬁdlg.erﬁgfhl? type of ejector, the

SsSuril zi ng nea ressur Zl ng t
dlschargddeﬂmdf wihtieh dstdisdharddd from ¢hé arozrief ralndem trawn ﬂu:d which is

rive force of a conpressor is reduced by
drawﬁé‘ﬂm@sﬁrﬂ gu ieysudionoppesing naresinixadto frm thefluich mixture. Then,

e 2 0 L MM Skt S e .

redsatiging portlonCed diffu or6HYy, o/ Bt t essure of the fluid mixture is
P 2008/ 82%4097A%f the eJ ector refrigeration cycle ?s

incregged.ed to a veh| cle refrigeration cycle system In

anob e SEsTlen clapellers. Uagraringd Batens, PUbIZEOR: o, 3905-308380
(coﬁékgaohﬁf rid & Ua! 2%ﬁ!9b§ﬁﬁah8tl@?ﬁb§fb tBBq'ﬁl\TfEllsEBses an ejector

uce entire e ej ector re rrgeratli

refrigeratioraogcle o whigh ages ain ejemiiraiai @brefrigirapt deépresiueiRing’ means for
refrigeration cycle. In the ejector refrigeration

deprgesuEizing dhecReassure, of the dfrigesant. « Jndthis kiecten tefrigemtion cycle, a

b S5 g b A 5 B S ot eector, o tha

a coeffitiéntest RaforAiameqeor) dftRe rréfrfdg@%’dicg{r oRdle £ ﬁ? oved.

Therefore, it is also required t ange
t heFeﬂbermDuﬁat moﬂanﬁneﬁﬁeUaemﬂmedbEatehhd@bﬁgamm Nn 22907 057222

(us Izvpﬁzdzeq@?gﬁ 4561 GO Jefigerebioh; CVRle forabRliednde a vehick
renioh SRAE SPSER. |95 HACLBRSP R chO, tne o and anctrer
constituént device (é:@’) an evaporator) of the refrigeration cycfe are integrated
together to reduce an entire size of the ejector refrigeration cycle and to improve an
installability of the ejector refrigeration cycle.

In the ejector refrigeration cycle, for example, a flow quantity of the circulated

refrigerant, which is circuited in the ejector refrigeration cycle, is changed according to

a required performance of the refrigeration cycle. Therefore, it is also required to
appropriately change the specification of the ejector by changing the sizes of, for
example, the nozzle and the diffuser portion of the ejector according to the required
performance of the refrigeration cycle to implement the above-described improvement
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Furthernore, in general, the constituent devices of
the ejector refrigeration cycle, such as the
conpressor, the radiator, the ejector and the

i o] ANPT- 18 ' constructed and are

n t@%ﬁﬁé@@@*t‘%@gﬁ%’?‘gﬁﬁé gﬁ@hyr efrigerant pipes or. 5
t hr FughefnbRS ! inCABRGET, 812 cORSHtAEAE BevicBs HeA&fector refrigeration
where the ejectofl refrigeration cycle is applied to -

cyclej fsusheas thef compressonn they ahdiatyrs tthes ejestorc bntathe . evaporator, are
di fferent r@gui red, per formances

., when t . .
sepaalelys FonstTUica and carg Coppected” togstbet tggomrrg’é'lga@nt pipes or

&@h e S .the ejector and the shapes of the
thrc nﬁ%gﬁ?ﬁén%ﬁtn{rﬂe ej ector connected to the other 10
conJheteford, itethe ecasel whege rigler i ireffigeyation c?ﬂe is applied to
er

dnstallability of the ejector relative to the o
different trefrigavation oyl systares,nwhide havesiifierentheequired performances,

w64 300 . Bl el SR e e o
eje&bﬁ%rndcﬂﬁ@tsh?géﬁ‘tofqﬂ'\é ‘Eﬁnpé&iﬂrﬁr BP'tthc?%glg} t&:fnr[eﬁged to the other

ej ector refrigeration cycle are iIntegr oget her
conslitkent devibtes of She sefeigefatitmpeytls ethirinstaitability dfothengjector relative to

Publ i cation No, 2007-057222 (US 2008/ 0264097A1), the ]
the @ﬁf&& ensifdentievigesdextarnat deviess) ofdhedefrigaralien sycle may possibly
beélé’claﬁgfa@éﬁd t oget her when the outer sizes of the

ej éctor and the shapes of the connections of the

ej ePheicEry, haheceastuwhePe tthe ERstiol e 96 dther constituent device
installation space |[imtations of the ejector. 20

(extaonal vdgvica)tof thedejectarutefrigeratiparzycle are begiatéd dogether like in the
of the.ejector wi thout changing {he outer size
casg he°fej Wﬁndwﬁﬁ@@ﬁ‘gﬁesﬁa%mheﬁﬁﬁmgwi oﬁ?- o?z_q%_l%éowzzz (Us
_ i | . .
2008 FRUBO7ALE i LiRCdr i) UREDRA SncRert SE EahfbtBe integrated
together when ther duten sizes idfichejejedtor andithe shapes be tli@gennections of the
. _Where the ejdector Is connected to the other o ,
ejedtenafe changed siviedto, the existencecqat the, nstallationespaces limitations of the
e'ecﬁﬂ&uﬁa or refrigeration cycle, when the connections are '
] de by heating the connections to. the high"
t enprwever, Cit! iskgiffitult ® ¢AaRge thieh Specificitiond of LR ejector without
thermal deformation may possibly occur to the
chaagingetheoautergsipes 1of thee ejectorepndtthe. shapesi efvtié connections of the

cleckir e B S Sohreness BRIV PuecsiaR B the % of Faiacturing the
noz3I8 P HthE 'di Shion bptﬁ@gje%gﬁ,_ga% of the nmechani cal

fastening, t correspon rts of the ejector may

.posAisol Vinbkhe dase®vamstebthe fejéctox asonnettedl toothé asthkr constituent
stress applied at the tinme of tightening the union

devigag (tnecexigmal slaviges) of he eiedionrefrigersionatycles whanithe connections

are iadel by ARERBRR U heRAPRS 18 4o digl tEhebtule fike 1 the case of the
brazng; therthehnar 68fMELBSE TaF PBESBY occur to the corresponding parts of the
ejector. In view of this, it is conceivable to use mechanical fastening, such as

fastening using a union and a nut, which are tightened together. However, in the case
of the mechanical fastening, the correspbnding parts of the ejector may possibly be
deformed by, for example, the torsional stress apptied at‘.the" time of tightening the
union and the nut together. | |
When such a deformation occurs in the corresponding parts of the ejector, the
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of the ejector may possibly be deteriorated. SUMVARY
OF THE I NVENTION 5 The present invention addresses the
above di sadvantages. Thus, it is an objective of the

peri 3R (1 BALSHAgh SAToEr ) 868 Bl g performance)
of tﬂéﬁléﬁﬁfﬁmmslm‘ﬁb@d@@idm@d of the ejector to an
external device. It is another objective of the

present invention to provide a nanufacturlng met hod

of such an ejector ective of

t he present |nventﬁ%ﬁﬂgékxﬁjﬁ?ﬁbwéhﬂihgggtr that can

| i Mhipea PF@ééHftihQéhﬁtfh 'aHﬁrébgéé %@5@5\!&{%{%@&3@?&@% or THES, it is an

def ormati1 on of a correspondi ng par

ob]edtwetofmheqbresenmmbnﬁm th revide aor ejeetor, mrche@a@pe@hm change in a
ext ernal device. i s anot her objective of the

spegifigation antlt&nal%ﬁtor @nglr 69 denpiovie AT drstabiabilitynef 1ibe egeetor to an

ol 1P, At SR, e R bt rovie 2

maN\ifaéﬂmrin@%Eﬂﬁﬁj aNsuhesi Bfectornct i onal Un' t and a

housi ng™ The ejector functional unit includes a
nozitis arﬁdrthelbo!j}pcwa ef tioz presené mn\&m'mnl toeprowitde an ejector that can
her eto. The

pa h.pressure fluid
"m'Ea vat' ﬁ@&gpy rtaFmAnG @%’tseﬂfb»{) g atthrmf #eorresponding part of

i 1 A PR G sl o,

is ahgﬂ‘)Ert mjeme iofiehk| predemtuiriveation eNprafide at ManbRYANG method of

a vacuum force created by high velocity fluid that i's
suchiaggiaetgsd fromthe nozzle. A mxture of the fluid

d d f d the fl ' . .
i TB AR R Beubl e R he sBsted Pudriiond sié28 arovided an efector,
whléﬁ‘%clﬁﬂ@sS%Hr?éd?bg fOREdd IunTﬂ“Sn@‘éufibﬂﬂngs ?ﬁé‘fé&%fbneﬂmctlonal unit
orm an

Into a tubul recelves a
inclodes benmzm:and d body. oftse nonzle .debrossutizeg amddexpmﬂm igh pressure

a tes through an outer peripheral
ﬂu"ivé!llpp@ﬁ/ Oan'ﬁhfa Ofivi i Hirgetiy ghme%umnedaofthwoazle and has a
Auid S 5L i PR SR, PR S AR 3R iteror of the

bod#cthﬁm@fh the fllitiestictivn Openid 6l Nodybi aVWédﬂluih foret 'cPéhted by high

eni ng side external device, through which. the fl

'velqcsty atris dlschargedjfrdmshhemle obeniktuye cftha fuid dlscharged from

the P28 5o, I, b et Qﬁ?%@%ﬁ%@@ﬂ%ﬁ%ﬁn@‘m pressurized in the

preé’%ﬁﬁfng ?M‘ﬁoﬂg ‘Tﬂet h&%ﬁﬁljﬂt noz Lﬁ’l‘eﬂgmﬁ:& d F?Od‘" - form and receives at

manuf uring ne IS I nser

least na epartionobf athieo éyedtor ffunmcmaf euritt orA fhowsing reide opemng radially
unit. Then, the body is.inserted |nto an interior of
penghratgsn thronghy anawt@r pefipheralewalingurface gnd: pa woglzmenpheral wall

st B W1 L AR O th 4 SRR BB the ooy

Theél;lguﬂﬁgysiééeoﬁ&ﬁiﬁgtiEYaﬂHptéﬂdﬁd Airektly | & TfirdcBig €joite 'with a suction
opening side external device, through which the fluid is drawn into the fluid suction

opening. .

To achieve the objectives of the present invention, there is also provided a
manufacturing method for manufacturing an ejector. According to the manufacturing
method, a nozzle is inserted into an interior of a body to form an ejector functional
unit. Then, the body is inserted into an interior of a housing. Next, after the inserting
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al so the body and the housing are. directly or
indirectly joined together. Also, there nmay be
provi ded anot her manufacturing nethod for
manufacturing 5 an ejector. According to the

of themnozzie inieithg interino ef the hody pad he tmse@'aug ofiitlee body into the interior

o ARHIBE eSS N o AR of 5o e,

also®RB MRl Sthd th 61]5!@ a@@%&ﬂr@ﬁn irBL@¢ foindd fodither

upstream en port| on o econ cover 1s C nect ed
to Alseptimere mpg bergrovidedrandthercinanafdcburimg méthod lfogmanufacturmg
uni t. Next,

t hat receives the e ector functional he
an e&Eﬁ"or Aceprqingntn thei manyfagiuring canethad, ahaowé@samb a body are
f
con80 8RR P T 4R Aol YL ", HEFLY' counstream enc

portic?cef & st toviehes EbrrRictadues firsi b?‘eﬁnﬁ%ﬁlb@l@@ncﬁbl@@ an upstream
portion of the ejector functional unit, at whic

end poskien of 2i egopd covenisi conneckedeto, a second:opening df the iblock to form a

nouSfrHiAt Eoeites, il ek GingtBSal o W tae Siectp functional unit i

| fixen?aﬁt tHe h%ﬁ&@ﬁgeﬁﬁ@f that éll?h (g%‘(r;é%}‘n Qﬁiaeﬁhﬁﬂlow oy 'tﬁ@;er]@ctor functional

er manut dcturi ng met acturi

uniteptethich thie nozzlerigldaated)es meceited in the dirstetdvest, while a downstream
nozzl e and a bod}( are connected together to forman
u

sidechartipn of ithe @le@aaiungtional umibnat whlcapa,pres&unmagd@rtlon is located, is

el el 5487 oA L BGbo b,  lpficad wn

fluidSusioRD éﬁm@ofg-,esmnd cover of the housing is
connect ed to the 20 first cover after the connecting

of FMhﬂpmneezihem ohay e alsorprofidedea ditberomanufactiiimg imethod for
u it to the t %Gver sug%rﬁ_'hat th econd %8 &:
Wag G Qr a grmang yrhg methpg, a nozzle and a

t t
bmﬁ???.ﬂ%hﬂ%%‘@f’ toREfer @ formCon RO TR Hf g upstream
sideZorfibe ofrtherdjector fitrgiohbEunit) shwhitth theoneizleoy leesteds s connected
features and advantages thereof, will be best

to a firgecavasef @ housinge Next) a\ﬁeﬁgnd @guer pf thenhowsiag is connected to the

flrstjsﬂzfs’/gﬁ %ﬁ%{ awg ﬁgegﬁi’gq: HE ﬁlaea ﬁ@o El'l\r/ ﬂgﬁg{;ﬁm é’qiﬂe ejector functional

unthbGtﬁécﬁrsf @6\!’rér9§1cﬁtﬂh9f‘ 119¢/ SECORE 6N d&s rﬁd?t t%n%étfés downstream end

enbodi nent of the present 1 nvention,
portion of thedejectos functionabunit, at whichfa pressuanngrpodﬂon sdocated.
ejector refrigeration cycle according to the first '
enbodi ment; FIG 3 is an enlarged partial

cross-sectionap Rg,—ﬁ t t\MﬁFﬁSthe
ej ector and an e P‘e'ryﬁg{: ev?jcwaagf € ejector :
r ef Thg dneéntion, cmgbme@qwnhdadtﬁtubmlt blgef:twesi featbres and advantages
enbodi ment ; FIG is an enl arg:kW parti al

10

thergok 99l da, bEgintNderstaochfrom s g dascription,cthe appended claims
o BB AN BRRB PR, ' o Secona

FIG. 1 is a schematic diagram showing an ejector refrigeration cycle according

to a first embodiment of the present invention;

FIG. 2 is an enlarged cross-sectional view of an ejector of the ejector
refrigeration cycie according to the first embodiment; |

FIG. 3 is an enlarged partial cross-sectional view of a connection between the
ejector and an external device of the ejector refrigeration cycle according to the first
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enbodi nent of the present invention; 5 FIG 5 is an
enl arged partial cross-sectional view of a connection
between the ejector and an external device of an
ej ector refrigeration-cycle according to a third

em brent of the present invention; FIG 6 is a

n
Four 16 b SB Gualdet il YsisSkfiond iR ond cbBndjag between an
ejector an@rarFakiehsAHEARSSt 5ﬁ‘§'t§3t§gﬁ'trefgi'fg@ﬁ1ﬁn &fti€aEdrding to a second

accordi ng toafifth enbo e present
emhadiment ohtherp@sest inventioenl ar ged parti al

 ConhTe: 8 i 3DcAN Ok 8] ioBersecHNal W & aagBion dietween the
; ' I)s oy S [ - t] . .
e, 518, 41 HerBBP OB o K ramBebitiF 36 428 o a tara
embodimentobtid present ifventidl; i s an enl arged

cross-sectional view of an ejector of an ejector
r ef FIGeb ig a grossysaciionalewi ofan ejestariaccarding ol arfourthcgmbodiment

. L.nvention; FIG 11 is an enlarged parti al
oftliélgg%eggﬁﬁeghg rview of the ejector of the sixth
. enbett : . ) K : _
e o oy enfered CotisdBiopal JFEr S BRCRECakiing o a fiftn

embgidimbst of eeprtesentisvention; FI G 13 is an enl ar ged

crosszsectional view of an ejector according to an .
ei g Gy & M%@Pb?éaf-‘f? farial crossssagiionakview: showing panodification of the

co B S A Y S35 A AL 05 Bpociment

| NVEIG. 911s crbfbsEisectidhali view stvingla AddifiEftibn of the ejector of the
__.cross-sectional view show ng an ejector and a first ~.
fifthegmpedimeant; according to a tenth enbodi nent of the

t i ti .. DETAI LED SCRI. PT| ON - THE, .
P NVER R IS Eargeg rssoERuonak, Yiews of cAB ofieRtar: obran ejector

refvBRHRTASRE st R 9 U] cRBOHIGH I b Shadnge

an EJ@cibis aef enlgegent partial wedss-sedtionathvielw oftheldpsté@mof the sixth
ejector 16, is applied to a vehicle air conditioning
em @™ FIG 1 -5 schematically shows an entire

Eher 632, & ahlEnBhEd Aol i iBEaE MW & Bhraktinr Secording to a
sevehth\einbeimetit b tite pfdsent inveRionconpr esses the drawn

refrigerant. The conpressor 11 Is rotated by a drive
f or EK3. 13nisiamenlargecharosssectional wieva of ahiejectoraceording to an eighth

emiBAFES: 67 SR ALrgg". for example. ar

FIG. 14 is an enlarged cross-sectional view of an ejector according to a ninth
embodiment of the present invention; and

FIG. 15 is a partial enlarged cross-sectional view showing an ejector and a first

* evaporator according to a tenth embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
(First Embodiment) ,
A first embodiment of the present invention will be described with reference to
FIGS. 1 to 3. According to the present embodiment, an ejector réfrigeration cycle 10,
which includes an ejector 16, is applied to a véhicle air conditioning system. FIG. 1

-5-



10

15

20

25

30

5 el ectromagnetic clutch and a belt. The conpressor 11

may be a variabl e di spl acenent conpressor or a fixed

di spl acenment conpressor. In the case of the variable

di spl acenent conpressor, a refrigerant delivery rate
scheraatu@élyashm an entlrerﬁtngltlm@ of the gjecteneefrigefationecycle 10. In the

cieckf, BPigerafloR e "Bt o eaoprosgoi o Lo e, sfroerant (fuic) anc

b0 St B, SR, e e

WhIEﬂ Mammm@tﬁrcmd vehitle dﬁ’Wé éﬂgiﬁéf(ﬁot !hé\ﬂnﬁmr%hgﬁt fdréexample, an
npressor is used as the conpressor 11

EIECFf@man@tlﬁrﬂUtablame’# beltat e can be adjusted by
o Ti; Phessbtin oy SEGES ﬁ%ﬁ'ﬁg&éfﬂ’@?&m%t DTS or a fived
dispfacefftintt @mpréssér. CIANde! eskd %f Et!eﬁef/ér‘i plg%nlu@ﬁt compressor, a

openi ng of the conpressor e ra ator
refrigetantrdelivery rafeheamt beadjastgdrby uhangmgcmldisﬂamemrmfbf the variable
ressure refri eranttgy exchangi ng heat between the
r

dis C&H"%\te’é@'ﬂp'éesﬁ §ri Berthit Ca‘-iﬂnl‘lfhth% fixgds gisplagement ogempressor, a

ek S5 e B 5 B b e compresor

by dobpling hhdlc@:oum'l the eleblremaghitie cﬁ.@éﬁ ' Fﬁr&éﬂné?éﬂ‘ witéh an electric

The cooling fan 12a is an el éctric bl ower,
COMpIRSSOr inasedsaethe cempeassor2lj ther lgefrlgerent dEIwadmraite ¢an be adjusted

by st o Bneetbnndingpedt ofthe) AR HeEcof Hotstatswper yhE Hme) of 2
Conﬁﬂgﬁgmﬁ%éﬁifﬁéﬁmﬁﬁﬂon cycle 10 of the present
o

nt uses a typical chlorofluorocarbon
r ef Ai rgdistont 12sistdomnected e aaefrigdrant outien dipéﬁhgsofathe Compressor

sﬁgggﬁblcal cycle, - 25 in which the upper side (h
11. @tog1dels 3 beat weliating m%ts@mr@naaéyvmd: cealsetba hlgh pressure

e PR SACEbE ool SO, Sh oy, Bkl i, v

dischirgetiet 6iateattimprissordti i V@ﬁlclle%tbﬁe%fif‘ Sl‘h‘é d;ﬂP' at the outside

an outl et opening of the radiator 12. The
of tm@@@ssmgexmmmmngaisof ke ivehictadavettich is bloverh by a cooling fan 12a.

The; RS 157 124 i 1 EETHE Blavier Roceusional el ancait defuery rate) of

WS, PARSRIGE b 530l SRR S 841548 A conaoning

contedhiﬂ!mﬂﬂé(rltat shben)adi ator 12 and the |iqui d receiver
12b_are fornmed integrally However, it should be
not Qe telegtor e r&Q&!ﬁtﬁ}FbFYdQ hef the pregentiembediment ases a typical

chioffffg ?@?ﬁ&hgegﬁﬁﬁ?ﬁeﬁaﬁf@%?ﬁmﬁbﬁﬁﬁﬁ%ﬂt RCFoggisca, sphitical ovce

in WHKH ghefuppek e (htgl‘pgreslsﬁré?%fdlﬁcie]ﬁfﬁ ne dré&&l‘iré‘ dBE3Shot exceed

refrigerant outlet “opening of the receil ver

beyanth:a Eubcuttqcalnpressuxmlafetlm reﬁ'lg;erdmpr ea‘har regliatgr nb2nserves as a
J r Ssuri, z

con enser Whic condenseg tﬁe refrigerant. _

A liquid receiver 12b is connected to an outlet opening of the radiator 12. The
liquid receiver 12b is a gas-liquid separator, which separates the refrigerant discharged
from the radiator 12 into the liquid phase refrigerant and the gas phase refrigerant and -
accumulates the excessive liquid phase refrigerant therein. In the present
embodiment, the radiator 12 and the liquid receiver 12b are formed integrally.

However, it should be noted that the radiator 12 and the liquid receiver 12b may be
-6- |



5 expandi ng the high pressure |iquid phase
refrigerant, which is outputted.fromthe |iquid
receiver 12b, into the internedi ate pressure
~refrigerant, which includes a mxture of the gas
formaseparately ﬁ'@ﬂ’aﬂ@crbﬂwef-he | i qui d phase refrigerant.

T R, 15 8 o e R o o
P 5 {CobpiEAEl. 16 RILIA DIRME e o blifiet! @W.@ﬁﬁ'lpeémlﬁ Hguid receiver

of the expansion valve 13 in 10 refrigeration
- 12bcyclhe expamgioni valeal 13 ,is ta edepressusizing wadans f&r depressurizing and

,em%)‘ﬁ]‘ﬁ{?g&%%nﬁigﬁp ergéﬂ/uzrﬂ_gkﬂ%gg 'iﬁn Tg \lﬁq?’ée@t%g\gbﬁhﬁgiégwﬁted from the
quuilEl%EéﬂgF 9h, iﬁgégﬁfﬁlé:él‘mé‘diateapreﬁﬁﬁ '&fﬁi&?pﬁ?ﬁéﬁ fncludes a mixture

ocated ont openit ng Sside O

of tiey gasphiase réffigerattsand thedlideit phdse refigerant. dTREKpahsion valve 13
super heat of the refrigerant on the outlet 15 opening
alsosseres As tthBowi quantily gsiustingr means foe adiustingethe flow quantity of the

; r e._an ressure of the refrigerant. on 4o s
refrigRlE g, At s Pl o BEHOsErean Sl st Srinsiop vaive 13 in the
refrigefsat f p. val ve 13 nechanical |y ‘adjusts a degree

of openi'ng (the refrigerant flow quantity) thereof in

sucBpecifieallyethe beparision valye d8 intludep arterperature sensing device 13a,

.refrigerapnt on the out]et _ opening side of the first 3
whigtyisiaced n a1k Evaorator 17 altiet apening side efrigerant passage (i.e., a

rerrBEATE pSRBREC Healhg ! Td T Bhdrig s B, (st syorstor 17
des@ribadh el safse ai degrek bR SuPEHRIAE 6 the réftigefanto on  the outlet
divide the flow of the internedi ate pressure

openiggrside ohtihe firgli evaposator 17dkased or thetemperatureand the pressure of
. throuagh . the expansj on val ve ,13.. The_.branch connecti_on ]
the feFrBfhe' A g BRRE PPty S 7 SR st evapqiateh LigThe expansion
h AN Le nj ’ : e J—
valv?l :Ellggn%%h}él n éél?/ gﬁu?iégt aoggﬁggﬁ ?)?eg%#ﬁeggggﬁeﬁrﬁogvow quantity)
thereof it sugheaimannexrttiat tiee degmeenofrguperheatf oft the reffigerant on the outlet
inlet/outlet openings are refrigerant flow outl et

opepjpg fide, of the,fiest eyaporgton habegomafs b predetesmingd @ugay

i anoyBrh SoreSB e et e 1051 CoisEhd i Ih€path of the
refrigerdtidft ¢tyele 168 diethed@oWwAstiBsmXide BF 8é @xpandieh VeRRr Bto divide the
passages, which have different passage dianeters. 30

flowrof the rintermediate ipressurefnefigerant, which is5depressurizedcardl expanded
to,one of the refrigerant__ fl ow outl et openi s.of the
throygh the EXRABSION oYANS 13 ¢ SHRCBRND: GRRRELRD afarms a three-way
i i i : i f 0 I 6 .
couffifie aFbrs, Whithadtnrde ALIPRIEYSRE oftritids: Bt te three fluid
inletyedtietospeningpispe réfrigerantciiow dulet dpenirig) andt ther repitning two of the

the refrigerant -7 flow outlet openings of the branch
thresowlee@ut apenings dne Sefrigrrank dow utigk opanings.  This type of the

orr "B {3 Rl 06 o681 o Atk SRR Sy Biterent pipe
diansitBrs Seapbctives, m@snétarelﬁfthées@ﬁth ZidtihettiSn 14 may be formed by

refrigerant, which .is supplied to the ejector

providing wefrigementfpassages; whige have differentl passage diameters.

Furthermore, a first refrigerant pipe 15a is connected to one of the refrigerant
flow outlet openings of the branch connection 14 to connect between the branch
connection 14 and an inlet opening of a nozzle 161 of the ejector 16 described below.
Also, a second refrigerant pipe 15b is connected to the other one of the refrigerant
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5 The ejector 16 also has a function of refrigerant
circulating nmeans for circulating the refrigerant by
the suction action (vacuum force) of the discharged

o CubE drmings BF the oiRBeh cbestion it 46 arivect between the branch

°°"£1E?° RS fRL K %fﬁés*#@g s Bperdiopiezs JIETEHORT, "
cr oémesqetturnlfﬂ hus ewfurictibh ofedepbsduritfng AeahBeoridepkddsurizing the
16 of the present enbodi nent includes an ejector -

refrigerant; avhich issuppliesbio thesjestorgla thraugh thesfirstirefrigerant pipe 15a.

The BRAIRAE al80 Ba S fHBEkion B8 reliierat, Otk Tatiy Mgalerfor circulating the
refrigetRe’ 9{ lMe %‘ﬁﬁﬂ@ﬁ?ﬁ?ﬁoﬁ C(SSélﬂﬁﬁ 1fg?rde)e‘of t &“ stlﬁr?@ﬂ Fefrigerant (jetted

j"oi ned toget her SI ng 'ncl u

refrigevant),1 &dhichn issdisohatgedy de.,1 @ jetted afrb|h10¢he Idezlemtiedd  Now, the
are joined 15 together.

strufhire it Ahe Hiogios 1ol Cberdepritiech bedétail oW seleeentbcta g, 2. FIG. 2

. | of metal (e.g.
Isaﬁﬁggﬁcéﬁgs QP@Q§6§%F§§%EQ%§SPg§ confi gured into a
genghal é]réctbﬂlmdf tise prédent ledibddinient inclides as é&oﬂ-ﬁlnctlonal unit
a cross- sectional area of a refrigerant passage,

'160y@i housing: 178fandyarsuction opening side papemaﬁheTheue;eator functlonal unit

160BHHEE HFF o2t i o bor 362rwnlchoarkintedrall Shundcted together,
i.e. pﬁgﬁﬁégﬁmoﬁ%ﬁ@fhgéﬁ@%@ﬂﬁ flﬁﬂlgii'm '012.73@ Sﬂéf@%ﬁl on%"ﬁgért:cover 163, a

roat

secarfd coeer dbdi ged an blgcks $65, whichiane moméctedegBthent i.e., are ]omed
ould be noted that the nozzle 161 nmay

tog%tg%rﬂae SYElign epenipg side piped&ibis rCQéﬁeCtﬂdzt@Itbe biqulelss

?gdghé(sa%?ﬂ? n{ﬁ# qyzgfagﬁeﬂ?ﬁ‘ﬁg@mh egé]rr eliragﬁ?% Laifiese alloy) and is

conggun@aaidtm §y$érlik§i'éll\ﬁeﬂyllﬁd'l"i’éﬂl éthbf.ul%rr”f {Ehe 1 We Lidzle 161, a cross-

i ncl udes I Xin ortion 162a, erant suctio
sectignahiangs offa o Efdlgemﬂtl nassage;ntmgmjcmﬂﬂa refageramlmg;upplled from the

B4t 55 153, By A AR AL i fr e e
refrigb St | f @ pté‘ééﬂg%?ﬁﬁ‘ﬁﬁmﬂn?% h6& dé ci%t |§ ‘.1'3 | nozzle that has a

r| gerant. ernore, an I nnher

throlab,dat Wlﬂch htheg erosstseationdls atean of thenrefrigéRint passage is minimized.
the functions of the above-described portions

Her%gash@@g be pekedott the norrle 46%i maypbet aleerativelyi formed as a
conﬁ%ggﬁgﬁéé%gg and fixing portion, into which the

is press fitted. Therefore, the inner

di aTRé Etfodﬁ)rf lﬁi"i’s E%uib‘f'?méhbbh%ﬁi’c |18 Inadk® of frﬁ&ﬁﬂ@@@ aluminum)

is S|I M l er than an outer ianeter o
andris £onfigu lnMem geherally &ylindritad tubalar fopmesThé |bodvot162 includes a

d d he fi 162
foigy PO 225 TaMigrFatb SycoD GRes i (Bl sUSHsbLoRenIngs) 162b, a

i R o s b 620 T DRI R orcer cne

aftenbnother imdi fiov dirextiom (s réffigeram fbbﬁdmeétiorgfoftthé rém@érant
162 to conmnuni cate between t he outsid
Furthermore, an inner diameter of the body 162 changes along its length in conformity
with the functions of the above-described portions 162a-162d of the body 162.
The fixing portion 162a is a supporting and fixing portion, into which the
nozzle 161 is press fitted. Therefore, the inner diameter of the body 162 at the fixing

portion 162a is slightly smaller than an outer diameter of the nozzle 161. When the
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5 and the inside of the body 162. Furthernore, the

refrigerant suction openings 162b of the body 162 are

communi cated with a refrigerant di scharge opening 161la
igerant, which is

h f
nozfle Jcis JERes iiad iocishis SEPU s Hhe fisingcadrtion 3622, the nozzle 161

oy St e el R R une 10,

i nnEacIdlrém%@aniptu@tlmﬂfdpeﬂthOflG!ZBelsbeﬁMeH685 aVihidu gh hole, which
extends 10 fromthe refrigerant suction openings

radially extengs thrayghdheiwall obthe body @szgo eonimeihigater mtwaed the outside

ancE B 8 BR0 83T, i O oedAns 1626 f

the SlGE%Téeét?nﬁ%ida?é’ﬂ vidth té1?ef?@€fér?c &@&harﬁ@e%ér%ﬁfﬁgwglsla of the

portion 162c forns a m Xi ng spac
nozile ¥61l.ch Theheefrigerange rvanich diss disahared’ from tahesecond evaporator 19

sk S s R s o 45 e rcern
suckg] PR W PSR B 3 b P By g6, whic et

frond 63e réfrl‘gbmﬂmsﬂtﬁw oﬁéhh\g@ N6283e tha rﬁ&ﬂ?_:! ?hhbﬁg&fﬁﬁigﬁz‘brogresswely

along its length. The inner dianeter
redugedt ardf th%domstreamh srdethhESnglptr sigieeirs FIG) 2) to conform with a

shage B & 81 i BprHiosn (3. AQANSH AR Ericbportigh ah ke noBAe 651
heTHif ' ——
hETHE AR i 823 A B S5 g i i
the demfgemnt dischiarged o thedefrigeranbdisehareel dperihg 18a of the nozzle

efrlggrant flow (the refrigerant mxture) to 1ncrease
161 i, gnic W'Hbf-flﬁwfemge@mmWHMmuglt the nefrigerantsstiction openlng 162b

o 5 1 ehTESRREBHARE, Hhe AEHGEE P 5162 i the midng
portrcfﬁlﬂizlersegﬁnerér :ﬁ@&% ggtf-. the body 25 162

changes in response to In the inner
di ahhe einnef dlamﬂ:tedyoﬂahe Bogybl162k at6%he sdiffuger oportion 162d is

progrEvely é’é‘%@?%@fl gOm ”“%ﬁsﬂ ﬁgt(%%m e, 376, CagreBy the cross-sectional
ored 8 1 BB G UL oA, JE3ET A rogresey

| mcreiasedftamrdlghel doasstream side. .In thiewhgithdi dlﬁ’@ﬁéroﬁﬁrtlaﬁ 162d reduces

nozzle 161. Furthernore, the bl ock 165 has first
the ‘(%!OG'FM pfi the refigarant Slove $heresigersat mlntwa)etoameeasleu umg refrigerant

prespli. o Tt B, 42° efh3RY ritioh 1621 eBbleh 158 VeRERL anéray of the

refn????;ﬂ Mtbahe pheédure eneky \be”ﬂf rem?%eﬁﬁr Tﬂé%ﬁé?&mﬂ‘f&t&#&f the body

openi ng 165a 1s gener sane as an I n
162 chargesiptresparnse ﬂmdheecdmgeop d!he mneraiameterroftthe rbmdg 162

exct B DiaeC RS 18 afe it BEtal 65 Gof SRBNWS,SY EORBET) 20 Is configured
e A e T
forng:flzg?:egﬁewm 2"‘? ?axmrdmﬁﬂbﬁl{ltﬁé réRidehéntadiis@harging direction, i.e.,
the jet direction) of the nozzle 161. Furthermore, the block 165 has first to third
bpenings 165a-165¢c. Before the assembling operation of the block 165 to the other
components of the ejector 16, the first to third openings 165a-165¢c communicate with
each other. |

An inner diameter of the first opening 165a is generally the same as an inner



‘5 openi ng 165a and of the second opening 165b.

Furthernore, the third opening 165¢c is communi cated

with the refrigerant suction opening 162b of the body
end Egrtlon (downst ream end portion)

. 162. ?h _ t he
diarptes of thecsecoRd qRenigi65bedFutbemare; .tln@,tflretpenemigg 165a and the

Y T e e e—

withoB&tH ﬁmmforﬁh@né'thﬁdugrphék |h6§\eaBI6ck *1‘55101?:8%&9 _opening 165¢
cover 164 are made of the netal is the same

extangdst inothe Hdirastiookgasaally a:&tpamdaculanfhogthecamattahrectlon of the first
t ubu bodi res tlve] er nor e, first )
opebiel 64870 of e wecbad e, 1656 FOEeTParedhe et apening 165¢

is c&i‘h@ﬁ}h%@&rl] g\){tsl'gt;r%ﬁl‘ %réhf %lét}ﬁ)‘d é!ﬁ%ﬁfng tlﬁ?bgig rt@é pofyde2.

p| p%e avd pbrtiom aiqwnstrsamendlmuonpoﬁme first/ e 1638 i€ connected
rmng process are 15 perforned. Wen the first

to tﬁ%\flﬁt Qpening d 65ae agd neiead nertiam {upsteegroienstipedion) ef the second

o) 5 gy B Y54 b8 ontind) RSE" 8 A coper a3 and e

secdrid Etb\fér %4 are e drahe %ﬁeg enhhﬁl ﬁltﬁét%rmé EEQ?&PBﬂhe block 165,

unit 160 is received int ousing 17
and ave eonfigarad: indo tubulah dodies; respetively.d Fusthermone, the first cover 163

and 1hB S oS aRoae 1oBieshtorthe bioH 165 bveaang. bady 162
FunaPEREeR i PR SRR i Sotnroyen L62LA8) Be refrigerant

pipesgcen Whichnal pipe regadtingd ProtadR GAdRR Bl Midle HoAWIHY process are
the refrigerant suction openings 162b) of the ejector

performed: dvaen the firstaomveni 63 land thersecond cover o4 ansipingdito the block

1657 et bhing T2y FRiEbeLEvBS g &f %;té’rﬁfeggteﬁ' Lt {60 ds formed.
i nt WltI'Pfef@FeﬁcBecofFKSStz ‘%ﬁ‘tﬁé St& where 9&% ujﬁoﬁfﬂm?ﬁ&ﬁél unit 160 is-

peri pheral surfade o e e| ector I ona
receh@@ nthe heusmg e‘lr70|pethe|cfirst goveral 63 secdivescthaf nbhrle fllﬁrlsslde portion

over 163 ¢ th each other w thout formng
(upéeﬁ?ﬂ@ ﬁ@ﬁ‘-’e%ﬁc’tms e eieror fupetignal wnit 16 ardthe Sgeond cover 164

983, 1950875 R Bkl P cicor s

- unitThé0.ef Pureherirel ehé i leERNIGSMédeiviat an | iBffmicdidtBeportion (a portlon
out si de through t he connecti on between the inner

aroungt therrefrigerant suction epenings b62h)ef therajecton fienctiveal anitl 160.

¢ oA HIS iR thB e ZRe Y81, sigR RarlibR S Bastzoiin Sids RPrtip) of the ejector
funclondh LAk 160 i%UéEc% élgfﬁrtﬁkélggt%?t RS théi | Cg‘?‘thetf?ﬁt cover 163, so

ej ector functiona nor e speC|
thattmdgauimzpenprmrala\daﬂiIszfadefofrthd ejedtor lfenaMTal Umﬁ 16end the inner
eri pher al surface of the housing 170 (npre
perifjie

W é!-' ce pﬁ the fiestover 463 contict yith each athes withewit forming a

gap HichebPGucer i Beerio; 1€ batfelr 318 Borlolor s Ghgpr functional

unit 46048 fluxd-Bohtiy eale8 dbahe firktoéaVer AB30 etn&efork Nehe refngerfant will not
upstream end portion and the downstream end portion

leakitacthe outside through the connection between the inner peripheral wall surface

of the first cover 163 and the outer peripheral wall surface of the ejector functional

unit 160, _

An annular space (annular gap) S, which circumferentially extends all around

the ejector functional unit 160 (more specifically, the body 162), is radially defined
, 10 :



5 ejector functional unit 160. The annul ar space S is
radially interposed between the refrigerant suction
openi ngs 162b and the third opening (housing side

e S AT S 3 S o
secrfri%P\t‘.’Eﬁérr $84) St tﬁgrﬁlb?i{‘)lﬁﬁ?%‘?ldaf It{.-r%ébﬁ@é@rwll Sfface of the

I et openi ng nore speC|

eJeqlmrr funmhioh8R dniti 169 Pmbke GDQCIﬁEaItWQh@W?/l@)CwbﬁCE)éaI intermediate
t he 10 i nner peripheral wall surface t he second
|0C3E'80ebetm¢nathe HpsieRMt end @iostian aedotl'qeodownﬁreamzewd podtion of the

e RSRA TP SR MEAIaP 5865 ol S8, et the

refrigeRsht uctibA tféiie?ﬁﬂfgslﬁézﬁ’fénartﬂé' third Jﬁl@h mﬂ?“{hbﬁﬁng%&fé‘bﬁ@nmg) 165¢

Side pipe 166 is a refrigerant pip con
to comynueicatey thenebetwden. f I‘[hej))utetSpequHmaﬂmWnsurface bhehe distal end

Wftfﬁ r&i‘%@'% i %ﬁéh@oﬁﬁéﬁg éﬁgéeétg%%%fg#riusgéarﬁ ﬂwv:jregtletoopenmg side
oSSRy WS BTSSP By o 9o

inneprpéripbietal Wl Slirfadee of Efed setomelvedvet A642dIPafdimdotneedisanénd portion

portion (upstreamend portion) of the suction opening
62¢i de pi pe 166, respectively. The first to 20 third

or g, @8 BoHIdR chon bt %ﬁéwcﬂ%o&? "Gt R st dpening side pipe
166 ngrjblr@@n td Qﬁe%iruvsbdmngmﬁg 8 Thé HISEE 469 &f tﬁﬁﬁng] The suction

consti tuent devi extern evl ces
opemngambe pipt riﬁ@es @ refrigerpat @ip) . which elonduttsethe refiigerant (the ﬂurd)-

o bkt iahafeieriGRront sueion opeingB 1620163, the ot her
ena ey o B mbliE @it TidBhersd 7 7w el
end porti on %o %ﬁhﬁi g chpgrelgr@w to the other

end rsertient (upstoean®Yert porid’ of Sha! fivdt ERRES lﬁu%eaﬁther end portion
brazing, welding or bondi'ng. Further alternative

(dowrmream send oportion) dofl the nsecobida cavatc 164y and the enthely end portion

t ti f,the first
(0P End s b B S oo S 6B vespinThe frt o
| thlrdprlgé&id‘q’%@g%gggﬁﬂvg% f,ﬁﬁck%eébﬁi ?ﬁﬁ@ﬂ%lﬁtﬂ?ﬁr& a suction
opemngthdecomm:dtlrgn poetior erespactivaly, wwcrﬁkamecoﬁméd kedthe other
consiXtern devj ces and the_carresponding union will be

Ieentrdeviges (exterpal davices) ofme\meﬁton rigaralipn Aaygleck e

82&“?%#5*'%?'3’ M SR ridhs’ 96781575 o580 185 Kuf o the otner

end poftforl oA thavfirstc SRl $3, e oiseredic pBAion oﬂﬂhéjg&cﬁﬂ cover 164 and

the nozzl e side external device), 'is connected to t
the ethestendnpastioneafathersigtion opening side! pipg kb6, respectively, by any other

i SRR SR R, S b At BB bt st
third GARNEI6 ﬁﬁﬁ@?ﬁﬁl}% Ie)rE d; ,éerg‘ltlgﬁforl?lfaauét P ottier HbdRioh of the first

supporte an
~ cover 163, the other end portion of the second cover 164 and the other end portion of

the suction opening side pipe 166, respectively.

Now, with reference to FIG. 3, the connection between each of the above-
described external devices and the corresponding union will be specifically described in
view of the exemplary case of the first union 167a, which forms the connecting portion
of the first cover 163. The first refrigerant pipe 15a, which 'sén)es as the external
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'5 surface of the first refrigerant pipe 15a.

Furthernore, the nut 150 is configured to threadably

engage a threaded portion (screw thread), which is
eripheral surface of the fi

formed in an outer
deV'G%i(g'l% nezzle sidg & device), ﬂ%ﬁ%‘\’/’éﬂﬂ@ﬁﬁﬁ)th&@rﬁidﬂtl@@rl57a FIG. 3 is

on s BS SRS MRS kT SEhEA gl 1855 e st nion

1674 hehichr#é cbﬂhémgrt@?étri@irpe 15a and circunferentially
extends all around the 10 distal end portion of the

f i r 8% shewni ieFlmt 3 pepwtitEl isTretatabiy \suppbitedtbyngn outer peripheral
t f_th t 150 f
surffd of ?F%?ffrsggqefgﬁpr%tbﬁﬂéé?a ?ﬁgﬁtheer%‘éme@@ng&t‘g’i‘ébgp sopfigured to

threS{jaElEeerIqap%ta r| ger éﬁ{tmgfg&r%gﬁtlﬂ'bﬁgface Ofoﬁ;i'n‘éﬂ in an outer

peripheral suufawoflﬂféaﬂrst inlﬂldrulslaﬁO Fuethetrofs, @mﬂn@mﬂmﬁﬁng portion 151
t he threaded portion (screw thread) of ‘the first union

is progided instheneuterperipheral isugface «f thgedisial epdmpmaa (dewnstream end

portil] YFCUE, i bt Tas i b, 49,2, Gduifetdifiau Rxestide 8 ground the

distal &5 BbrtldnTbf tR fiP&Y Féfﬁgera JplﬁeTD EU"F'hé {sﬁﬁw fffting portion 151

t he connection, i.e age o
limits erernogalr efrtthet rutt 150 from tieckirst nefriggrant pipe 16at ween t he
ion, 1

Fur Thvehdb the engaged fate:ot intirst Usip 167eihereaiherdisial end portion
of tﬁge"é@%f'%%?é IR, 258, 5" PR JF, RE BRSO B 18T the put 150 s

tightehedbadainsd GRE tmreadeﬂ pomnr dscreiv itBRsad)t oPithe fikt: union 167a.
That is, the third refrigerant pipe 15c, which serves

Therpby; the tisat aefrigerantupipe 15 israannecied togtheoejecton 16. dAt this time, an

O 85 e B SHE TS S L B it porion

h
1514 U1 ROCORDEETLT W It EABORI 2 ot o e

outsider wrough argapeietwienchelfigt pdfrigerantipipd 153 tind\the first wiion 167a.

17 is.a heat absorbi ng heat exchanger, which absorbs
heafurbye r@?@ﬁaﬁé ﬁ%@“ﬁrht!" Flat 1pthe\diEst evaporatar drclspnaected to the

out AT vl BRRRY0SE GhOTER e RodR 165y of the booy

lﬁzpﬂ'ﬁ'@@%ﬁ; arthlrﬂ%ﬂﬁérﬁﬁmblpéflﬂch TS CHR) thirdefrigdrantopipent Sc, which

lower fan 17a, so that the 1ow 30 pressure
Serve5fas dbeaextersak deviseat(ad paessuniaingi m‘tlmwdeaemernal device), is.

connibfed to ¢ sefthd: (Pigr” 18704 ciie rl'v’f rerBFRR Aipe i and the second
un:oﬁ%?’boﬁlleegormécﬁed %ﬁ'ila(th@} in’q! rh %ﬁ'hlai""to?ﬂ%l{)lii Eigéjmﬂ{st refrigerant

fromthe air condi oni ng con evi ce
pipeASaednd the first uniar 167a deseribeg aﬁowehe conpressor 11 is

ected to the outlet openin -12 of the first
ovalli SrSh evaporatan ¥&ds chdieat @bseriRg Meat ewshangess swkjeh absorbs

ey, e  BB 16 rd e e 248 Hdrged rom the

ejectoir PEs Hid th@blém%hldré‘%ﬁdé%w ?th% Qﬁpétewlinﬁdé‘%f the passenger
- means for depressurizing the refrigerant to be

compartment ©f the vehicle), which is blown by a blower fan 17a, so that the low
pressure refrigerant is evaporated at the first evaporator 17. The blower fan 17a is an
electric blower, a rotational speed (an air delivery rate) of which is controlled by a

control voitage that is outputted from the air conditioning control device (not shown).

- A refrigerant suction opening of the compressor 11 is connected to the outlet opening
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intodhg seFand evapoptor I In

5 into the second evaporator 19. In the present
enbodi nent, a capillary tube is used as the fixed
. choke 18. Alternatively, an orifice may be used as the
_ fixed choke 18. The second evaporator 19 is a heat
of thgypstievagoradar 18xchanger, which absorbs heat by

Fr oD (hake etk MVIRER pabtageptndied rossssectiandcaize) 18 and
te 3tand Syt A2 s AN ] Vot fffomhy S 1552 e e
choked8nid & depressurzing Ineaies éor deprebsurizing e pefrigesantlib be supplied

pl aced on the upstream side of the second )
gvﬁ PEssest emhodiment & eapillaryiube is used as

kr I the, . d '
the fized Chidke 1K, AertiofAS), b tlindE mal et 3 e Peed Poke. 8.
f . - H t - . i 1 -
Che e SO00RG CIPRRLH 83,19 8 heat!dIBoMiRY hebt Ehafiferluhich absorbs
heat by exchanging the theatibebueen the fefrigerant rdischboged fromm the fixed choke
t he

18 antheyhiowr veticls 1Bside i, W i, BloBFB KA Blower [@Borya, so that the

\ [=T-N PR g (o i ge .

ow BHELERE BRI int kol 15 SeEA ol 100 Hgre, the it

evapdratdrel 3 &cpladed evaper ?streaw sitleoof thee Sedopidnavaparatbedn in the flow
with the refrigerant discharged fromthe fixed 20

direghiyk ef the aipuwhichrisblawn bydheddewar fan 17aedamther perdsthe second

eval gt 25, Bt obyiBerdlibtPear "B BF e D BBoretdt 173n the flow
dire@foeftRait,0 the refrigerant suction opening 162b of

the ejector 16. That is, the second refrigerant pipe
15bThevsis which vie dlownt by the tblower fare\iZae floavss irc therdirection of an

0 LNng 25 si. external device), .is nnected to the .
arroph1Po %h'nlgf%. L arrfarsty the aire thigheisa l%wn Ew tﬂfslalow.&a fan 17a, is
e ' . . h i 0. e
coolt*aE S8 MY RAPoHAEE SR BSEh A 356 Bkol it rerigera:
dischargednfrohethéi efeictamilén Thém, ddtis rdibes faleee. codked .at the second

~the operation of the ejector refrigeration cycle 10
evapgraforyl® dpen exehanginghenheatewithithe refsigerantgdischarged from the fixed
chol%f@sm tted fromthe engine to the conpressor 11, the

‘onpressor 11 draws and conpresses the refrigerant,
whi gilivth N ks edafti hgineOHBp &3S sl i
hi ghlmrte?rrprg%f utﬁg an ngi g Igreggsituﬁger g? ?i %e?%nnr#&e\ﬂw!@hthe suction

opemisg slde giipe g6, f s tihath the @uplet sopeningl of ithecsedoad evaporator 19 is

i s .condensed at the radiator 12. = Thereafter, at the i
coneceR 40 Wieerefagerast, sUCHEN oRariiig 462D PE the Fbdoe d6i. nidiat is, the

o ) o ‘ L <o _

seccrrdBedht g 158, e 66381 B, Hlfeghalllod 8 icion opering

siderexteinak device), ibicohnected abathatthitdainibRa67cdUTHe third refrigerant pipe
receiver 12b, is deconpressed and expanded at the

15¢ apgdheiserond union 367aare iioenedtad together i grmanoer similar to that of
the fIRE N PheRine e 158 3Me e A3t fioh 1675 3EcBEG abdvs!’

Next, the operation of the ejector refrigeration cycle 10 will be described.

When the drive force is transmitted from the engine to the compressor 11, the
compressor 11 draws and compresses the refrigerant, which is then discharged from
the compressor 11. The high temperature and high pressure ‘refr‘igerant, which is
discharged from the compressor 11, is cooled and is condensed at the radiator 12.
Thereafter, at the liquid receiver 12b, the refrigerant is separated into the gas phase
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5 superheat of the refrigerant (the refrigerant flow
guantity)-at the outlet opening of the first
evaporator 17 (the refrigerant supplied to the

e S
f . .
ot (e TR presSueIgdd AERSPRbERE, i 5, SRR o the fiauid

recaivernkzh, usmleﬂ:émpa&sseﬂlarhl expandetiratateoatpansion wamhen At this time,
into th refrigerant flow, which is 10 guided to th

the degege p ppegl@ga@ft the expansion valve tifeis aditstgsr such tha{avthe degree of

sl A 1 rorBSEE BL ARIAL g By perin o e

firstt evapsratdrha 71 (il réfigetsHt! §G%plld2! RS #he.co conipressor 11} substantially

i sent hal pi cal I'y depréssuri zed and expan roug
coummbsl\@lthalpmdatermlnemualudx s'ﬂ’lmmermedlate pi'essure refrigerant which is
16la as the hi

f t di sch
dep%e%ﬁﬁé?qcbgﬁg 'Fgﬁ%ﬁgagi@gptﬁ anei, value 1 Iuppliedbenthe branch

confA1 18 f SLCE Y BRI e s B3t fow, whien i
gwdademtth‘e ﬁ:’SEr mgarant pipe t5a (S thedrafrigefapt o, vl'rlhéih is guided to the

refrigerant, ich is di scharged fromthe second
Sec@iﬁb@fflﬁ‘@l@ﬂtﬂme 18b.drawn into the interior of the body

v S0 nElRerante i RERRIEe &5 YA sRR1S B8 ARoRAB firshrefigerant

plpet i@a ﬁkﬁsérﬂhﬁlﬁicbll g%’s@ur&é‘tﬁaﬁd o%i??h&% {ﬁﬂu@h%ﬁeeﬁ zzle 161 and is

is di sch m Xeo

thenMdlstchargedjrfmm hhef refggerant , disdhiarge | opaingl 61ah as Uhle hlgh velocity
t he rehrl gerant suction tﬂpem ngs 162b. Thereafter, th

ref”ﬂ???élﬁ @Wr i gbh@tht dug, &9 rihge MaRHUM, Retipn:)of; Eh%J@ﬂlg%nt which is

s 1o SRR, ShehE,Fd 3. gt th vacuum

force s (suutivairige dorde) 0 thee refrigeraite WARKIYs él@d'?é?gb&afroh'i"ethe second
pressure of the refrlgerant IS increased.

evapasatargéPailg drawndnto shedntrriareodf the dmdyhé63| lﬂTruls@n the refrigerant
dto the f t 17.
suctiH daeifings 620 SioligRRhe Sitich pBSaingi e BIREO TG cosur o
f i ol T
{ﬁsmgﬁ;?ﬁt Iﬁ Eéﬂfgs ;Etf‘rhoﬁe%zf:,hgﬁglt g\%ﬁﬁ&g& ‘{’%ﬁlg‘élrﬁt which is
dlscharcmd from thef nozpbe 461, |ssrrmmtbmmtthé diawn héfsigepant, Which is drawn

ehjcle inside air, which is blown 30 by the
thmﬂgﬁmme f%fﬁtgflmt $Uctiono PpaNings ckH2h. he Thereafivssthe mixed refrlgerant

e TV —

1624 #rsvelbzinf eABRsy o Fefrid8faint 9 chbevsrbed uﬁtbocﬂe &l
is suppli g’g to@?he secondgr efrigerant pipe 15b, F‘Mé € energy, so

that.the pr@mmamfpthmrefyg@@ptaﬁsmasm a?!u'hee’eﬁ'aganadt twmolmgsl outputted

front i diirSS SRR Fo2ch X supbiiebitpithe first evairetor 17 © 1"
oot e r%ﬁ%w@#?\/\@? o e ﬂﬁgrh&?pr&&g&' PefribBfant absorbs the

heat fro e al
heatsfrpm thedblowrt hehlslecmsldeeamwdﬂah @s bidiviv pgrthechioweblfami 7a, so that

é’ the blower fan 17a and
the refrigerant is evaporated. In this way, the blown vehicle inside air, which is blown

"..Fr

by-the blower fan 173, is cooled. Then, the gas phase refrigerant, which is discharged
from the first evaporator 17, is drawn into the compressor 11 and is pfessurized once
again. -

The refrigerant flow, which is supplied to the second refrigerant pipe 15b, is
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5 passing through the first evaporator 17, so that the

refrigerant is evaporated. In this way, the bl own

vehicle inside air is further cooled and is then bl own

into the interior of the passenger conpartnent. The
isentiealpicgiiy adepressurizadi andueppandad fthroughhdheefixed choke 18 and is

ther?e‘é@:gg é@ﬁ)ﬁr 2 g}!gsﬁ%glm%rabgt@goagg .a. ec%&rggé(a ,lh{ygurcghhlls supplied to
the $8coiiC Evaibr iR 1g) %s&ﬁ%%ﬁg‘fﬁefgq}h'ttﬁg%gé\kﬁ‘ﬂi‘é&hidlé‘ insie air, which is

ej ector refrigeration cyc resen

supplidzbth e tsecoigt dvbpawvatai 19 wgorc beirg bloswn b ythehislower fan 17a and
bl ower fan 17a, passes the_first evapagrator 17 and

 passing thraughstheofitst @vaperatietol 7,190 thatthel refrigerapkiorvaporated. In this

wov: 4 by 4 A3 35 RRBE RS9 EHERIH R B S, terior o

thePﬁﬁﬁéﬁPéfﬁbﬁlpﬂﬁrﬁéﬁ.fi rst evaporator 17 is made higher
: han

he refrigerant evaporation tenperature of the
secdhe refrigarant, owhich ds dudputbed Heorp rthe ssecond reyapotdaton 19, is drawn

.. of the diffuser rtion 162d. Thereby, it is possible . .
intothel BiscEtrAD  T1rbglh the CoucHion; eneana: side. Ri¢ Figbogng the refrigerant

suct?tﬁ“ Shinbd§ehpf rigerant  evaporation tenperature of
e$§| rs geéagorator 17 and the tenperature of the

bl ows @@scribedaabwed,! imsthehejettdrl irefrigeiatiohytiet 10eof the present
di fference between the refrigerant evaBPration '

embaglifpent:t theeblown pis, whidhis blayb byt e blowerdfannt7a, passes the first

cvabgFRF 3 o Pbn 8 B ol 2 M e bt cooing

spaﬁgﬁﬁéﬁg’é?édrﬁﬁar&%ht BAtHd Béhi@e) | et opening) of the

st evaporator 17 Is connect e?:f to the suction
opeAt tljs dime, Hibecrefipgeranbevdporatiore terdperatlire getheenfirst evaporator 17

o ko B s Ko Bl vaporetr
N s

to rmplani@t tiheC OsUTficient t kemperiturdetifferencenebefwieny tHee refrigerant
coefficient of performance (COP) can be i nproved.

evaperrtion tamperature of khe diysihevanarater t/handijthe tempesature of the blown
air 33 ief oS 1 Suffeitomiroetire dhterene BRBitnie gt Bvaporation
rempEOty® 9EUR SR RpAatE o 488 Y 1EARRRIITEE Ui blown o s 2

result) ¢he biowre alkGchnabresl effeetivabdygodléd. are connect ed t oget her
the nozzle 161 into Iheabnter

by press-fittin [ or of .
theEPrtﬁeﬂgom%r&m?%th%ﬂawrﬁﬁ@ sisley pargion (the outlet opening) of the

st ARSI £7 1 SBRRRLELY 0o WIBTMALEY 48 ompressor 11, the
refrigeeahit} ovhidho id prevstifiged et the diffdserdportioh€8 A, | dd b&&drawn into the
bl ock 165, the first cover 163 and the second cover

compgessobdd: hés. a spsit, fiheanle, pressureraf her coropressor 11 is increased to
redléq%g%t rﬁg:npﬁ?@%r F&%@{e? n m%&g%gs fcli,rv‘c\’l ic Oi\:/;eI'Et=:q1ue|3r?e’:da&fI compress the
refrigerant. Therefore, the coefficient of performance (COP) can be improved.

Next, the manufacturing method of the ejector 16 of the present embodiment |

will be described. First, a functional unit forming process is executed to form the

ejector functional unit 160 by connecting the nozzle 161 and the body 162 together.
Specifically, the nozzle 161 and the body 162 are connected together by press-fitting |
the nozzle 161 into the interior of the fixing portion 162a of the body 162.
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5 portion) of the second cover 164 are tenporarily
fixed to the first opening 165a and the second
openi ng 165b, respectively, of the block 165. Then, in

the_state where th ope en ortLon streamend
porfﬁgﬁf’ l’BPr&[,hf@P@lﬁit@[Yoﬁ’ : é’ orgHing Jrocess, a housing
fOITﬁI gﬂﬁb%éé % t%%eéﬁ%&étﬁﬂfg'i’%&' I‘i&s{i’rﬁﬁ?ﬁ% gé‘qr%ng'?ﬁe block 165, the

firstvaowdr 468 varsd dheaserontli cavefreb®s todéthien t Spécifieally, @ne end portion
brazing material,  which is previously placed over the

(downstsearsend aeios) efhther firsttcover db3 188 onaecenslipertion (upstream end

~porfify fEfuCbeddy SRR fa BiternPoraP ol 18 B st orARG 165 and

the kB aﬁemagm%sw rédpe cﬁvelgobf e higek 985 e iﬂ?ﬁ, ?Ii}] glﬁ’é’ dtate where the

cool i ng, the bl otk e first cover
onesmd)rmrhme(downstreanmdenﬂqxstlon) oh thpesiuaignsopinipg [side pipe 166 is

tempgtariin EiXkd 60 1B Kardopeniag 16hs of e bigek 48Bcthe Wepsing 170 is placed

I &g R el pB et eehd T ot “cover 163, the

S eC o cthizo vy, wﬁmﬁgtmate‘rmt which @?ﬂ?éﬁ@uﬁydﬁaéé@%ver the outer
166, respectively, E/hthe bra2|n Furthermore, in

surfaeg of Wﬂ%fléﬁt qover ﬁﬁBs a outen |suu‘aqemﬁhlse secxmdmwerd:ﬁd and the outer
surtafé BF @ Yot oBERFB. e P 168, Ry e et e, Brazing material i

~ solidified tore8 \4y: lrilﬁ E?@gfd?‘tﬁé%i&&vﬂﬁﬁ e fi 90\Fe'PGIG§Ufﬁé 8Econd cover

openi ng SI respectivel'y, before or aft

164tdne thmsmutg)n cbpnnmglgldw pipesk66 N@(jomedwm@m@’( by brcrzmg, so that the
functlon:} unit 160 is placed in and is fixed to t he
hougipgst 764is feredy a non-thermal fixing means in,

or oPE28 HER, exSRRiG Chading o hﬁ(éff;é%#%m%i\rateto third uniors

16789687 canay ®e jolifedetoeteofirst ¢beér PER! thenddcoRrl @oler P64 Shd the suction
fitted into the first cover 163, 'so that ej ector

openingcside ripe 166 raspectivelys by dhe thrazihg. hﬂmthermcrepm te case where

e P 165 SBT3 S gy welang
A 01T M T S v 1

andf thes tsuciiore ropifiingireide fpipe e186) drespeetivebf4before or after the housing
respectively, and the refrigerant suction openings
formipgpragasse onmuni cated with the third opening 165c of

16, Mo e Qe I beFoI AR 167 0% B, b G EofiyBithe housing

170"Drfaehon1-tﬁeﬂﬁ§ﬂ flxﬁ@] hitdinst |heaaﬁ>¥iﬁﬁt;§’r€)€éséjes%ﬂéci¥ﬁﬁky, in this fixing

ow can npl Eénented. In the“ejector
progesssthe nezztie dibieside pontdore (epsteean lsldﬂ portidn} wofi themecuos functional

unltsfﬁlgvﬁges'ﬁﬂ‘giﬁ g&ptﬁu %ﬁ%é%g@rl&gé e;é) ‘that SJ%cPorV\é‘& ctlona(? unit 160 is
fixed to the housing 170. ,

In this way, the ejector 16 is formed such that the nozzle 161 side portion
(upstream side portion) and the body 162 side portion (downstream side portion) of
the ejector functional unit 160 are received in the first cover 163 and the second cover
164, respectively, and the refrigerant suction openings 162b are communicated with
the third opening 165c¢ of the block 165.

In the present embodiment, the ejector 16, which is manufactured in the
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5 unit 160 are changed to change the specification of
the ejector 16, the outer sizes of the ejector 16 are
not changed. Furthernore, the flrst to third unions
a/c, which are chanj nnected to.t
aboys dhshRE Buae); Thilser d0i Wi e pHNtpges desGited below can be
wnléﬁk ond cover 164 and the suction opening side
plpe respectively. Therefore, it is possible 10

to i[m@h@ejedtdaelﬁ vf tihe pedrent eynisddiment GUheCé]éttoilﬁJﬁaioi'lhBunlt 160 is
external devices. Furthernore, the nozzl e 161 and

recaives, in the hewsing dBct Baerefaye; ﬁuen wherothe SIZEEeO%thﬁ:e]@ctor functional

ur 55 B b, e AL SA8H o Bt gt iz o

_theéfétt@eleap@ggﬂchi@endently As a result, the change

in the entire s fication of the ejector 16 can be _
eas Fu;thennel:e,athjs tfinst tosthild aimiong 1638-167e, t\hh:lchj a& mechanically
external devices can“yf i npr.oved

th
conBeee tnihe, KGRl RYICaS care Bravidach Fonthe lishesNer 163, the second

coud 4 3B HE B8R oBUHA SRk (S LS ATCHARRTe, i possi

to :mpmwermeahsﬁuaﬁuquhetéjectéeqsrté tﬁ@‘&terhﬁﬂde@’&@i efore,
it is possible to reduce the of the ejector.

Fur Fughgonere, dbe nogzle H@Itan;:} thﬂ bo aﬁatare g:oﬁuecteddngemer to form

e BB PG e B SR e e 161 an
spediflE&idrPbf gie bB H@dYeaktBe "éhaﬁg@d ‘iqc??ia I:leﬁﬁfr ﬁ §'fediflE the change

ejector r rlg ation cyc e ore

in thehfirgspetification oftthe lejedtor 46 candgw eadilyr méade camnd b installability of
Al'so, at. -the tinme of manufacturing the

the SJeééqrollid iosthe external deyices Gaptheskaproveds 160 and t he

£ oo, *Hfe #ﬁ@%‘%t St S5 1< ol St dE f quter peripheral
Surfé@e of theedjettor fopdiomd Wit 160 @Peemew Ltnétbcsuwahszp'ahd the inner

60 can be avoided. Therefore, the thernmal defornmation
perlphenahcsuﬁazeluf the1seoondt mebolrf;A ﬂemrefwhe,cih is qmssnble theaeduce the
ms of ,its s

w3 BEABE o 65 B uBERG Rkt of i
o o i, 6 HOSIOR' 1k AR, P RIE000 e straeat

the RtEROOBEHIOBAdY 18R @t ¢hé e of operatikg l&redejtebl%rfréfﬁgferatlon cycle 10.
constituent -device of the refrigeration cycle are

Thergipkey the saolingycanasity at e first evaperaton 14 asicbe imprioved.

contiPs ot e thd bt naAR RRERIE lecoTh b e, efbctaycfynctional unit

IGOWtﬁé"ﬁoﬁﬂﬁg' 17¢- g ﬁﬂe@ftogéme?mc{r@ ndi- érnﬁlﬁﬁg means at the

the outer sizes -17 of the ejector 16 and the
timepof forening rthe cxjectgr 36¢ t Therefore, theating eft the agéctno fnntl:tlonal unit 160

can S5t et e kSl BeiRebEn S P i 5t the by

162 eW?ﬁtﬂ F@?:ELﬁre Eh%ehibhrﬁfbﬂgfbhoiﬂ R ofits sBEYSEH baSvbided to avoid a

reduction in the performance of the ejector.
Furthermore, in the case of Japanese Unexamined. Patent Publlcatlon No.
2007-057222 (US 2008/0264097A1) where the ejector 16 and the other constltuent

| device of the refrigeration cycle are integrated together, the installation space of the

ejector 16 may be disadvantageously limited. In contrast, according to the present
embodiment, even when the specification of the ejector 16 is changed, the outer sizes
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- the (¢annecting epartign o of

5 the connecting portion of the ejector 16. In
contrast, according to the second enbodinent, as
shown in FIG 4, the connection portion of the ejector
16 includes a flange 167d, which is forned as a
of thaﬂgﬁthGrmd)ﬁle ahapeseobthascomectqngr portions (af therejedor 16 do not

t, the fi t ht t
chaf s SRl Bletn el e A BoveEr o7 | o
(sédgétmpgaﬁﬁe,%gi% J_OI ned to the bl ock 165. Furthernore,

ange 3 is fornmed at a connecting end portion

(dolmshe darst embodimentythe first lopionf 1634 is discugsadias the example of
pi pe 15a. The flan%e 167d of the first cover 163 and
heeejectart 16ef dngeenirastpigrsondiag dioe the second

e RS S, S 1 160 o B S Bl ey 7 ncuces o

flanQé:lr 1674, WHicH i §rmeﬂe§§'é’%§te\ﬁir§y\’|:rﬁ%nib%? & e[é 0('futif'leiL(Send portion

of the present 15 enbodi ment , components,
(upstréarh encke peitian)aof the firstseovef ]t&iiethatrlstopmsitedﬁmnthe end portion

(doWgstzpalh anEkoraion) of Kae DRStGOveE s a9IRg0dp AP RGCK 165. Furthermore,
a ﬂ%\oq%c gﬁ%r A %H“’Fﬁgp I #ggﬁég ﬁo% tﬂlﬂvrfwe%nﬁ ®nd portion) of the

flrstrlfeflﬁg@antipipeplm The flange €67d\ef thelfirst cévet 163 and the flange 153 of
t heret hrough. Furthernore, a threaded hole 20 is

the ffisstrgafrigera ntepipﬁah@ae are 7eprvectask togetber doveonnest between the first
d.th the th h hol f th
cov?rl g%éﬁqégég 'Qewgléé'ﬁg s:cur [elo;genggg:dowl t he '
the FI(E hg Q§®Sﬁ§fﬂé§‘axg§1 Ft?ﬁéesf ﬁ&gioh}él ylw? of e tﬂé&??’ I‘Bf of the present

t he threaded nge 1

embminaenﬂ.63[nl RIG.hi% wylponentst lwbthrafels]ﬂnlanttoplthasél&a‘ the first
the fjrst ver are conpected together. The
ent, il b HQ}P icated vume sAMeefeERee sumetalss TS is also true for

the ?ﬁ*&fﬁéﬁé@ﬁak@%“'@%&%ﬁﬁ%ﬂ BEISRT pe S‘SELECF.VﬁS et on

of Sbemﬂcalﬁﬁt@fthﬂcﬁ.lgl'ﬁ%ﬁéﬂiﬁqéﬁned\’fthﬁéugﬁ ehei fian 1159 of the first
t hose of the first enmbodi nent, can achi eve

refrigerantipel 168 tadeeeive iaabolt 554stbemtlurmlgherFumermare1 aethreaded hole

s forpect L eLbaiiae 20 B B it Bver (5 08 0l 15445 ikeved through

the }ﬁrcﬂ]d?? hbR? of et hSnié 3 %ﬂgel"s ﬂ'ﬁéaﬁ%%r &@%ﬂ?ﬁbéﬁﬁaged with the

t he suction opening side pipe

threaded ble dpecifivatiyta pcreev tHread oy the theadedthole) ofgmehﬂange 167d of
a manner. simlar to that of the first refri

- the ﬁirﬁecor@a 1634 ImEhis way, the fiest refAoRIB0E PinR-453 Fpdcthe | first cover 163

ore T RBORORT e, el et SheClFEREL R Rl g i the same

as thaldoftmwstémb“o@ﬁmegprant pi pe 15a. In contrast, in a
third enbodi nrent of the present invention, as shomn

i n Even vghen ribe (larigey 163d iSsU&eldl o rﬁarm@eamnmmegapomon of the
o ded.to limt akage
elei§7 16, BHBURS SHBIch, At Siilas Ja Bbse ot e Figst embodiment, can be

. achieved. Here, it should be noted that the second cover 164 and the third refrigerant

pipe 15c may be connected together in a manner similar to that of the first refrigerant
pipe 15a and the first cover 163 described above. Also, the suction opening side pipe
166 and the second refrigerant pipe 15b may be connected together in a manner
similar to that of the first refrigerant pipe 15a and the first cover 163 described above.
(Third Embodiment) |
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5 refrigerant pipe 15a and the first union 167a. FIG
5is a partial axial cross-sectional view of the

ej ector 16 of the present enbodi nent. Specifically, a
flared portion (diverging portion) 155 is formed in

t he In &b fisst pmbodimentathe Qrringolink is- menpesed hetweem the first union

f i Laer L.pe 15a. . The.fl aged, portipn
1673:20q' 8¢, sk et B ABE, Eodl I Bontzaid, i FRFL ERtiacent of the
. i I R iHG t e aa| r ;
presiinvcitn] deahiin 10,8 e O g 121l 8] 8548 et sal 1
provitledh tohbmgathehdeakage ofhthd irefigeraritr thgeughtthei gap Between the first.
uni. on 67a is sealed ipn.the above

~and the first [ . . i . .
refrigeLat DiRg 15haed tha fd UlgBS164mm EHG b ds @ Parbial axig! cross-sectional

: ' ' : b hi eved. Here,
vie BF B cftctorofo of U pRERRERIBSHIMER 6% cover 164 and
t he Spheifidallyyf &i Fraredt poition Xdvergingd poredmectsd is formed in the

together in a manner simlar to that of the first

conp iNgy endnporsiope(dasvnsiraam lend porion)oofethe dst reftigerantt pipe 15a.

e S 5P RO RSEEagt S50 e Fion 1572, e

othdro¢8hfafiing NsBufRPE Cbf Sthgi Eﬁe’ctéro.ltﬁh% e ts%ﬁléiésﬂthat of the first
f the ‘

refrigerant pipe 15a an first cover
emhtidimenked above. 20 (Fourth Enbodi ment) In place of
t he_ej ector %éi of the ejector_refrigeration cycle 10

of EMenwhen the gaahetween the firsk kefigeranti pipe 15ai andithe, first union

1673 4 S50 G TR b8 BARE Cho G, e, RO s 0 those
of the firkt EhtboRiMERt)icanch® ahivel. aMereSiithalldtse hBRsEtt the second
the first enmbodi ment, and the funcfions of the 25

COV@]hb&i @ndzmeomimefﬂgeaehp;mrﬁﬁdifnmnbeauoanet(:jheﬂl tmgether in @ manner
L ' 16 of. i i o .

smilgtdpangt of ﬁ%ﬁ%&éﬁi&q@ﬁw‘et 2 b the,frteove 063 dissssed above.
s 5 oo e 13 TR s VeI 150 may be

conseated togethef in bemanmeart similabtoridt dfehd st refiderant pipe 15a and the
detail wth reference to FIG 6. FIG 6 is an axi al

fil’_St&q;ggl%&imggd dbeve-of the ejector 26 of the present
(Fouith EFERRITERN: « "260"nd = cover (housing) 263 The

o b O e L el Sl [ geretioh efle A of the first
embpeinest, canf eiggtard 26niso provjdedrial lay foyrth nembodiment of the present
e, By PS5 ke e of e pese
emioRfingA®aft BAIH 1 thdkerof e ditst SHESMBE che THE Rhttlons of the

ejectorz28 ef 86 presenb embotkment afeasimibr té tisoseoaztte djedtopi16 of the first
the first_enbodi ment. Therefore, a refrigerant
embgdipent g Tharefireg the @pgration of dheogiestori refigeration gysle 10 of the

presefit eflbodifieRt RSEBtHERAY HIE Bimb %sthat OF b first embodiment.

Now, the structure of the éjector 26 will be described in detail with reference
to FIG. 6. FIG. 6 is an axial cross-sectional view of the ejector 26 of the present
embodiment. The ejector 26 includes an ejector functional unit 260 and a cover

- (housing) 263. The ejector functional unit 260 includes a nozzle 261 and a body 262,

which are connected together. The cover 263 is configured into a generally cylindrical
tubular form and receives a portion of the ejector functional unit 260.
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5 depressurized refrigerant therethrough. Furthernore,
a joint surface 261b is fornmed in an inner peripheral
wal | surface of the other end portlon of the nozzle

iﬁé;r hﬁ@%ﬁiﬁf@%&it@e@fﬁ%ln 5 Al S{ia@tsomfd ' SChar%ea generally
oy e S, P 0B SRR o 6 BD s G as that o

thefriozzlelﬂﬁﬁldfembl first enbedidient.si Tiserefare, %%fngémﬁh discharge opening
conducts the refrigerant (fluid) to be su from™.

261phis alse formed rin gtémeamzzpﬂ B6110fathen present amlzodrmemtstp discharge the

‘ d 0|n face 261b of the nozzle
dePE%#””ﬁéfg ‘?TIB'Q? E@té 267 is a pipe nade of

COPPRFthefmBAZ A ikt S8 f %ﬁﬁ Is“l%lrm@Hr h'é?ﬂn%@f%ehﬁheral wall surface

formed i n an outer per surface o

of thpsotheanerd gergian tof die ﬁSZz!Jé 261¢e widizhlis qnpmltelﬂD@TIZﬂia refrigerant
ed with the first refrigerant pipe 1

sc%gd i s connegé
discharge, Openings261a;t k- rtagzlneerspa@plé&mbwae\h syréage; ef t%rttpstream end

porB3FF 1 bkl AL WBRAE 0B PR B ernt o

diregtitn.aA nezdl@sitle piperX67s WhidiEondudtot
refrigerant pi pep ?5a by brazi ng. %eﬁ@g%fyﬁg%a‘gﬁl(gumtto be supplied

from the Figstsieftigerant pipel lﬁa tntal the nozzie i26d; isdconmested to the joint surface
al cylindrical tubular form The basic
251&&3@?&“@'&% lie body 262 is substantially the sane
as t ; I ; :
Theﬁl‘g Or}dgzlé H?eaﬁﬂé zrjg’:grzltslcgo Rfﬂ%egfaﬂésdf &@%I gé’KfHB%zle side connecting

portiorc 262a i formeatin élﬁ louter periphieral walksurfase of Gatupsbéam side portion

distal end portion (downstream end portion) 262e are
of the @@alersﬁ@ pine 262 aﬁdd§ cpppededwith the fissk refrigarent piper 15a, which

sendes o R HER I uflk Sharh beARE, Mok rePEsivg e oz Side connecting

portflrfn tg7afl isxa r}:ﬁ)rﬁﬁhtbfome?%ézléfﬂfl@ eﬁ”twh@ﬁ%gfpﬁﬁ:garazing joint

does not nerel y . -serve as a wal ace, to whi
surface that iz ained tprtheﬁursifna‘mgeiaahpmeslBa Impbrazﬁag her, t he

AL 5k Pt o o i s
cylintiical futhftdr o?'rrFo'?'HEtha%f& & u&ﬁ?ez?f‘ﬁhe b@#@?é? %ﬁgb&gntlally the same

outer perip eral sur ace o

as that bf tie B6dy K62 vPthafirst SAbbdiatdntg Theraforelaffdasg portion 262a, a
whi ch the inner peripheral wall surface of the cover

refrigemntssuctionneperings(flbidy suetipn peningsinzi62b and a distal end portion

(oS SR o) T3, o e 1 5RB28 b present

emHodIRERPTM & madrierEimilatid Piose of tﬂé%gggﬁ%g ofthelfit& embodiment.

function of the diffuser portion the first
enbAdi inmer . periphenal piadssurface of thpofixingnp@idn, 262& of the present

e RE 568 6k REH i 52 bl et S e 261 s press
fltteg%erﬁ]d W’%b%eiﬁe pr g% Hﬁpéﬁl heﬁﬁcgzw.'b%mg portion 262a

servesfas Ielnramng( ot saacd)ttonwhich’ the hdzzle 261 is connected by brazing.

‘Similarly, an outer peripheral wall surface of the distal end portion 262e serves as a

brazing joint surface, to which the inner peripheral wall surface of the cover 263 is
connected by brazing.

_ Furthermore, a pressurizing portion 262¢ is formed in the body 262 of the
present embodiment to implement both of the function of the mixing portion 162c and
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5 increased. More specifically, as shown in FIG 6,
the i nner dianmeter of the body 262 at the
pressurizing portion 262c is progressively increased
toward the downstreamside in the refrigerant flow
the dundion oﬁtha=drfﬁlser portign 162d d:égheeflret embodiraert. i In tie pressurizing

porli 225 B Eerigeins alsnrprand, fin thgRividprank Hischards opening 261a

of tﬂgqfd‘iﬁleog ei gé;gggé;t? I\Aizll}?\ngﬁe réfﬁgéfarlil é@g%eghrﬁﬂe Ig?ﬁt\a/ Tefigerant suction

opesimg 262b thite Ut Emum of M'fegnﬂne@n@fﬂgm‘aﬂp\(mg@@ﬁt mixture) is
side region at the pressuri zing portion 262c an

increasedi vely large in the internmediate region between

' oo Mite SRERRlcad gﬁ‘%"?ﬂéﬁr@%t@ QARRLE SRSt the hody 262 at
the%?ééglﬁ@'n@f drtiGn 262218 ph IpI 5 difreEvE mér@agﬁiztcﬁﬁﬁﬂ%e‘%vbnstream side in

- surface of the pressu ng portion C I ntersect
the wiefiigeraoh flovh ediredtion. c dfurthermore, dheedegres obumardasendn the inner

diarier Jzsechord 265 6&%ﬁ§?nﬂé£ﬂmﬁn@é§22%igfs&%|ytmnged such

o8B SELSAFAT, i Ot HE g 8 e

portiére 2620hé ¢é|at|$er§;rsmall iméhe 0 Qlfréaw sié regidnoand ehé 'aléwnstream 5|de
downst ream si de region of t pressurizing portion

regigpoat thﬁemr@!ssurmmg tpostion el&!nr Ezdnlg reletivel iagecin the mtermedzat

reg|8§§ﬁtﬂ,§ g&gdl 60 Iglgﬂa%f{ﬁri@?{)nﬁgfl ri gir ant @Pschar ge -

dr awperd Fé’%ﬂ?lné hﬁlohgf\&hi‘éﬁrt‘ﬁ@t aﬁé!cél‘ogﬁ sr@gtﬁdﬁ B F?éZ? and the inner

are m xed Whi | ow of the m Xxe ger ant

perlplaemi ewalt eurface iofithe goressurizing portgen aﬁﬂcnnmrseutamtﬁfwch other, is
the pressuri zi n(_:b?25 portion 262c converts the :
Con\&@f it ay diregtiongioward the ads of ke giectone$ inen prea; sukigh is from the

o354 el B Bt 5 b o RGBLP oo 262c, oo

is cOMVEs! inda airetiesn avalyTroaiE 38 of the ERRES2ZE in @n area, which is from
pressurizing portion side connecting portlon 2621,

the vintarmediate cregiore te dheodownstreéamdsidef regign afitthei pressurizing portion
262gserw ng as the pressurizing portion side 30 external
evice) 15c, is formed at the downstream si de portion

ggegﬁﬁl%ﬁfﬁfﬁé résbuf %b F;gdrmaﬁer a%?:f tﬁ%‘%ﬁ%@tﬁ&s?ﬂmb@d from the

refrigeeantr disshargei ogeningt |26ma softl ¢he onorerte 1261 Bﬂd_t the réfritferant drawn
V@@t as the brazing joint. _surface, which is
throuighride: efTigerank SUCHPR @Peang 362 e pnixed 18Bile, ghe flow of the mixed

1o SRR e BB e SHAEh, b resurizng

ortidt$262¢ ebivetflthe velbdd ig¥ith 4@& ROR
P the fixing portion %ga 0 yt he e Igzegaz toft?g'ﬁtfnﬂréﬁgure energy of

the e’ﬁﬁnganant unthe ouker diametesof ﬁ‘iaebeﬂp@ﬁZ whanges in response to the
ion of t t he ejector functional
chaiige Tn Gy fie giaimater oL B podt 28¢.

Furthermore, a pressurizing portion side connecting portion 262f, which is

-connected to the third refrigerant pipe (serving as the pressurizing portion side

external device) 15c, is formed at the downstream side portion of the bressurizing
portion 262c of the body 262. More specifically, the outer peripheral wall surface of
the pressurizing portion side connecting portion 262f serves as the brazing joint
surface, which is connected to the third refrigerant pipe 15c by brazing.
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5 (upstream end portion) of the nozzle 261, which is
opposite fromthe one end portion (downstream end
portion) of the nozzle 261 that is received into. the
body 262 of the nozzle 261, aX|aIIy proj ects

out WAEMGrEion o9 theenearl 26d2 whick it ddeatedon e refiigerant discharge

opefifREREL PO nGRIE 2Bt Bobdti IrRHELE, carBftasPfY hifiping portion

2628 GPkRe i Bbdy 'ZSQrth?élﬁ*ﬁttH@ %ctorl@ulﬁttfdi'l'aﬁfdmtr 2602S Therefore, upon
shown in FI'G 6, the cover 263 of the present

compleiign ofthe azsemnbling ofhthepejectorfunttionad unitd260,6thecsthenend portion

(upgitgam gind BSiond ahtad dosgE Atin Wit &5 GPBoRRF et the e end portion
| (do%ﬂ%ﬁé‘aﬁm"@nd@é o?ll)?cq‘]thh%ddﬁl%eﬁéf%at @%céﬁ@d d intg the body 262 of the

ressuri zin connecti ng porti

nozﬂetzelﬁagiau?@m]mmmv@lv fratithebddgd6. | y protrude
out war dl romthe cover 263. 15 Furthernore, the

i nna’hepr@a/epaéaas made Of Geppareans is eanfigured intesa igenerally cylindrical

btk R 0Tt ERveles oy bRASHRea Y, arfiid BBIn pefrigerant pipe.

Fur&@h’h@&? ﬁ Iﬁ&ﬁn Gh 16! 68 3He&%‘2/ ?83 (cﬂ’oﬂ’{g%r’e@ém erfbodiment receives

port i on) Y822 ot he b ect or
the portidan ohEhe body 265 @f tme]ech@' fumational Lﬂ'piaZ&O SInhotlierwerds, the end

bet ween the inner er surface of t
PO"'E!%%@PSZ@?"%@G tﬂ%‘t'@& @ E)P%Vg\%h} inka whigh, ﬂf‘%&'@zé? 26 ds inserted,

andzt@&?*f%%éﬁi%@@@‘&ﬁ@%ﬁa hechinPoRRBA 405 S b rpeiyad  the cover

263?eﬁ1|'tFa>Elf§W ﬁ+dtwwémdwémqhetcbeer 2§8j ndrical tubular
wa 0]

e cover 263 to communi cate between the
i nt Eurtberraate,tthe inren peripherafwalhsurface:of thescoves 263ds joined to the

outé he rﬁﬁ{é@ ﬂ r%gét 7 oﬁﬁﬁg,ﬁgﬁ %Of tc? Elaéej X to|5eri|:|heral wall

surl%l:é*%fctﬁé 631 ehd tﬂ{loﬁ *@o%%ﬁ%?ﬁgséléﬁziorf ioh} D628V Rheody 262 of

cover Side conne tlng rtron connect1 ng

the pjedtop iinctidghdbunit 2600 \andettheasnmdarspane his lf@dm@l between the inner
portion of the cover side_ogpening 263a in the ?
perlpsﬁrqsmibsum of the gewer,26 r@dc&\eeput@wasmer@ wall surface of the

cieqhfREHabdu: 25 imorg sPEHNEY, B bBT26E o 266 <

nmada Qivef @Rﬁ%péﬁiﬁ% tRSusind'sRIR Gpeting PI63P Fitiglly éb&ends through the
porti on 266a Ichis connect ed to t he cover sid

cylindnicat tubulgr pmlltofdne_ aneb _263ttoacmnmmcraéeubebnelerpiblne intarior and the
extalinn e 455k o8 e s tarftagapB strtion SpeRNaR ek Gthe ejector
fun&ﬁﬂﬁ?%ﬁ:dZé(P aré Eﬁnﬁﬁ‘ﬁﬂg% cbShith g.‘ﬁ eP Efgé é@%ﬁﬁ@] '%gﬁsof the cover

uction openrng si externa VIC

263pr Buithexnaone, heovetside pemnedtimgaportioh! (heousingcside fcohhecting portion)
sucti on openi ng side age 266 at an upstreamend .
263pds Previded alom & peripberab pdae pgriiony ef ieyeovesesiderppening 263a in the

outbrPefitial WH SLBRER 0 iftef 26m e i EoilestE B 1) Soined to the
suchibn @beﬁmgcgi@é Biﬁehﬂiﬂ.ef rigerant (fluid) that is drawn

The suction opening side pipe 266 is made of copper and has a pipe side
connecting portion 266a, which is connected to the cover side connecting portion
263b, at a downstream end portion of the suction opening side pipe 266.
Furthermore, a suction opening side connecting portion 266b, which is connected to
the second refrigerant pipe (serving as the suction opening side external device) 15b,
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5 into the refrigerant suction openings 262b, through
the suction opening side pipe 266. In the present
enbodi ment, the first to third refrigerant pipes

15a- 15c are formed as the copper tubes. Next, the

is previdedin the n@temmpbet:m wallesurfaset @’rtrmesumonmqmngs gide pipe 266 at
d t | bed. .Fi
an ipdtary B pabbion of Fué Edian Shenitg ik ipe fb” °

r ef
R e ey A
to messel:mml refrigerarteipetlebj whiahf contiuctothe Addgerant (fluid) that is drawn
nporarily fix between the_body 262 and the nozzle

lntoz%mi refrigerabt Auction-operings Qﬁgbpﬂw@ug@. the suetion gpening side pipe 266.

In bt oPafiriit e (3 7Rl rathbbaPd bipd, Eaastog ere formed as

the @bpp&etubekOi Ni ng between the body 262 and the nozzle
E by the brazing. 15 Then, a body inserting process
i s Neatt,ﬂmlmnufactdnmg mmw@f the 2jedtor 26 ofdj1eqlresent embodiment
260 in the tenporal formis, inserte

f t
will 8 GRsCHBOG et g1 ROFIq ntserting, BIOCEES s Xttt ih that the refrigerant

disdiBHy®BRening ;fftﬂ‘ée ggﬁeﬁaaﬁ&nbhﬁ(aﬁhg\%g%grﬁ BR4 ?ﬁ&@ 4 tHe nozzle 261

is mme@smto th@riﬁterl&r of ke dsexdiyt 262 € Qém@bra?ﬂy ifix bétween the body 262
enporal state, which is before the execution of the

andJ thennegzlecltleerin the spede dnsemlogf precess nktereiis tprowided rthe ejector

fun%lﬂ@al guﬁg:oéﬁi g’f tpé\:ﬁg'lq?:?%l @ @5 ﬁ%%?"pglsg‘gmima I:@zorey execltion of the

joinRRy betWeer( HRBIRANEF bAS e 'hbtﬂ@ 2621y 12 Giafigo"

fdnctional unit 260 tenporal formis “inserted
i nt dhehg ajbmdstlnemlmgnnrqness ||savexea‘:utede51mbwdiat2&ié bady 262 of the
261 side end portion, (upstream

. thi [ h I
EJe%ﬂb%ﬁrt@h[aer@ht Niindo0H eﬁweesemp@@fﬁ@r%dstmw drtopthe interior of the

cov%PQ@% lt&gggpérflg) 6&&@? ttﬁg SP?%%%W tﬂg)egéﬁaggg{ctlﬂnal unit 260

in thé eempoﬂl fkni.€ Ch ithe botly tiﬁser@m? Ehﬂi‘ esg Stheldl i Pl‘bwﬂédethel djector 26 in
t he bod i nserting process 262 o

a t%meeltabrs atenovhichds hefore memcuﬁtm DélﬂJerJainlmg)rbﬁtWeen the ejector

fun({:t@% HP&%@: r#'légﬁl nter|%?)|ig €1e cover, gﬁuﬁrggt;hat
VVI t 'Spb&ﬁcﬁwe[n e ggn’ Btﬁ? Ee‘}#etl‘féjvﬁdzz@?gl side portion

are radi al the cover si

(upsuueamngdeematloﬁ) tdfeﬂmoe;actdﬁmnct‘ bﬂal uhite260 [in medtemporal form is
conpect [ stream end connectin port on

ins inge t BgéP RS (@ﬂﬁn Wrgoguqfet cRVErAp3. %&ta@e@me the nozzle

261, 3, 50 6t Aot rbRBIGH) o A by ption s

conhé@tzng E&rtlbwaiov%ﬁreﬁm g mirﬁéh)) 2626 of thé b@d?@ﬂzobﬁi]ect outwardly
form Furthernore, the nozzle side pipe

from tberqover 263tindhg@xial directian @fztbetgjemraﬁ i Eurrtbemrwel, in the body
nsefiRa BERGS ¥ b 2b03 the artoF o, BOE 2685 Efbporl form
is 1r§e§§HgPtd gie.lni'rgﬁé’ritﬂ* SC@EScdver 968 Hichtha e tetRbetdi® suction openings
262b communicate with the cover side opening 263a of the cover 263, i.e., are radially
aligned with the cover side opening 263a of the cover 263.

~ Then, the pipe side connecting portion (downstream end connecting portion)
266a of the suction opening side pipe 266 is placed into contact with and is

temporarily fixed to the cover side connecting portion 263b, which is formed in the
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5 the tenporarily fixed state, in which the suction

openi ng side pipe 266 and the nozzle side pipe 267

are tenporarily fixed, is placed into a heating

furnace to sinultaneouslg and integrally join the
em

CoveR 263 @fib@,ejﬁﬁ@k';l?@gm the p@’abﬁ?rm. ?Tﬁsﬁmmwﬁethmnm side pipe
. : e . prasaL oI Ao

26735 S, R i D28 unchET k5t 4 P Rt i, so that the

nozﬂfeszm%d) neRY sioe Hive 959%?s<ée@§sfam{)?ixtegt er surface

of the nozz e outer surface o e body 262,

~ t he Farthermete, faacejectortjbiminm proces & exduitedisach shatftheasjector 26 in
of the ﬁu%lion openi ng side pipe 266 and the outer
the fempgrarily fixed statsz 1 whichithe, suctiorsepening side:pipe: 276 andg the nozzle

s gk SRR 5 o b, e P Smutaneousy
andsipteghafly §einotheenaadd 261) thé Hodly' P82, theScdver2le3 8Rd the nozzle side
t he body 262, 15 the cover 263, the suction opening

Pip& 262 byilyazings and the nozzle side pipe 267 are
7 or WPERDCElNG dfofhen ettt Bracess, e, brasing ptcHal, which has
s ERRELADdd B, LTSl 8 31 Bleer st o

the rbgidyi 262 attte puter surfadesof theeoverd 263, the out@Z slifacd BF the suction
connecting portion 267a of the nozzle side pipe 267,
opeping side pipe: ¢hb anddtheauter suface pf Pae norzle siceopipe A6Jof the ejector

26 A SRR RS  FRBESLSRLA o et R ur the

i . ; . ; L t L
braZifg materianis sdiRfFidPents a8 th Qﬂlsz?ﬁg,f ﬂﬁ@b%ﬁ?ﬁ%égﬁ@ body 262,

portion side connecting portion 26
the Tiover 26B¢ tke stintien tpeyingo sideopipe 2266 andothe, nGH%E sidecpipe 267 are

syl by 6 by e raziniiss som oo iy 2
o FuiRefhBRE T, A8 it BF opnBturd fhd, Wy R eRRRG0I 8 to the rest
of teme :efl;éntaz reftigerstionl efce 16ethd fiFsterefigérans pt;ieeﬂéa) iisﬂt@ﬁ]eé:ted to the

1out using a nechani cal fastening nmeans (e.qg.
nozzlgi ¥de)connecting portier n26%1es dthee nozzle reide qpipe 62675 Jarids the second

G 1 P B Al S it o 2
o (83 0BEnALISP B I6q A 5 8 rBAetlR GG 158 s comnected
to the pressurizieg purtiemsiddi cormecting pociom262f offthe bddyc26Xr e

joi? dip the ejector joining process, :include the .

¢ ail iFRsdese copneeing pokiasss26a, bbby db2hareomesta tre refrigerant
PO ' b ' [ .
podsh e, 4 Bl Ated 150082 by chEl Mol ke "adtbing to the

presEmer efnbodimentt, t S thiE ety dfoicBhRECtNPARES ejedtdt 126Sto the ejector
brazing material (silver brazing alloy) is used as the

refrigeeationgCyete 40, tie breringds solaly bsed forgexesuting dive joiningdaithout using
a MG S5GBRHG ARt 115, Bigluripy " CorPonent s and s

In the present embodiment, the nozzle 261 is made of the stainless alloy, and
the body 262 is made of the stainless alloy. Furthermore, the cover 263, the suction
opening side pipe 266 and the nozzle side pipe 267 are made of copper. Thereby,
according to the present embodiment, the connections, which are joined in the ejector
joining process, include the stainless alloy to stainless alloy brazing connection, the
stainless alloy to copper brazing connection and the copper to copper brazing
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5 brazing. Therefore, in the single ejector joining
process (sinultaneous ejector joining process), the
nozzl e 261, the body 262, the cover 263, the suction
openi ng side pipe 266 and the nozzle side pipe 267

- congeetian. nul taneousl y and integrally joined.

Fur&ﬁ g the time. of, connectin ?e ector 26

to t 'rbl De c@?c@fr Ioiping; REQCSSS gf BVGE ﬁzlﬂg material (silver
I t

bras saﬁ'oﬂfz s gL O WEEAND bl g (e Beng Il ncudes

sitveth coppersarag ginpas i enéior cormporsarnts @ﬂonwmblé)fazﬁﬁgmetal to metal
For exanple, at the time of connecting the

Conne%F% P
brazing st Theseforgeinahe q‘dngl@ ejeder jeining: prasess ésamuﬂlanpop@ ejector joining

R R e S e ———

26608PEe hEzzROSEE pifs 287 Ak § i
Therefore, the (?(')l%{)er brazm%n{gtogl?llyla dln?ép%ﬁﬁy or'g% ng

al | Gyytheemotss atstbe. tmna ofreonnepting the &iecigr 26tter thel other devices of
onents_ and

the el FRHSEaHON e Fhyipe torch Brapoer stped: rgersfore, T i possibe t

B e

brazmc_m renhectiorf Fohexampis, | attheutimecdr esréetihgWhe irdt refngerant pipe
heating the entire bra2|ng subj ect product unllke
e

15arteathﬁ=rr@zwrsn@%plpe22ﬂ and meﬁcommgrmmseconé refngerant pipe

15636 Suhon.dhiito sl BB 248, the sorPRt U3 69AREA Gezing connection is
fornfi’éﬁS CThégforee 'tﬁévcéﬂﬁlerblﬂ'azmg%?@?‘% E’tgalpgﬁg Elfézirﬁ) a@é;*)écei'[rpbe used.

the case of the ejector 2
t he Theeaopper bedaing enatetialpinpl:des wepper ting rzirpas) itsg‘namota:mponents

eXtetNﬁ deyi.ce) 15b is connected to 25 the cover
andjg sui B AT £hs CORRET tr Cnpet braziag pdiurthermere,tit should be noted that

the Sbgér‘l;llt ﬁgazi g;‘.;%?p%g Qgg"latrq%(scg ep%&@ﬁ?%eét'ﬁp tfé%n%ﬁ connection of the

bmmsubjecapr@uumfw:tmn ¢ RIgOthe? BnERNbREING QNS Bbbduct unlike the
. changi ng the specification of the ejector functional

heating furnaée. wi t hout changi ng the shape of the suction

oPoTH e hikSefiC MTRBRAG o Bipda e, Whichgs' manufactured in the
ameé‘QJ’e%EﬁlS@:l rhanniet, ROSSES)! §otﬂ’lat el m@ﬁ%ééqaesacnbed below can be

| nst al 'ty of the ejecto econ
implesianiteer ant pi pe 15b.. In addl tion, the nozzle side

con ectl pQrtion 267a IS prOV|ded in the nozzle

si dBIrh E%ﬂfﬂn theetaseo P thet ejestas o2l iofi ther presest srabodiment, the

A % B B ATl ] s cares

the tover 68,! WhichDfegeiveb @it leddt thieeéMionZoMtheP &) e‘kt):grg'”ﬁﬁ\'cﬁﬁnal unit 260,

connectin portion 262f is provided in the
throygh the lon topieRingoside pipe 266L niiher&oreh ¢he entlre specification of the
the t

*eiec 36t B gt s S e b SPALS gecor onctonal un

260SHRLE N e 33 S0 SR Eopry B rind i 256,

which is provided in the suction opening side pipe 266. Therefore, it is possible to
improve the installability of the ejector 26 to the second refrigerant pipe 15b.

In addition, the nozzle side connecting portion 267a is provided in the nozzle
side pipe 267. Therefore; it is possible to improve the installability of the ejector 26 to
the first refrigerant pipe (the nozzle side external device) 15a. Furthermare, the
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5 the ejector functional unit 260. Therefore, the

specification of the nozzle 261 and the specification

of the body 262 can be changed i ndependently. As a

result, the change in the entire specification of the
pre%ﬁ‘-@t?tflﬂ postien nside ﬁ@m&@mﬁaﬂemmoﬂ&feiﬁ msovidedbin ithe body 262.

TGy 8 56lfe . i P 35 et 8,0 th
AR

t he Huntr!rmrmpee itheenczzle 261 and dshabodv 26Qoarercotiiected together to form

Ther ef it is possible reduce the weight of th
the giertep Unctienal Hait 2oPe. 49D, Thiretare, Hie:speriication efsm%muy 261 and the

 speblRBHARE e Y0 ATV oG i itertfZ b ekl the change

in the entife spédficaion0df thHecejelter V626h Bé eTaBiW hia‘ﬂ% @hd the installability of

operating the ejector refrlgeratlon cycl e

~ the Bjester 26 8p the extersalodeyvicascandpaimprovad. t he f| r st

o o2kt GrAnuianemace,S apined RAOWERR THe duter f@_ﬂpheral surface of
thevﬁb&‘br fhﬁctﬁ&%%ﬂ?%b"@géﬁﬁhﬁw thi mﬁﬁ) 'a?lﬁl- ﬂlrLe'P peripheral

e ejector roj ec axil a

surfage of ¢hé Gbvert 263 eﬂﬂ\ep@fot'e at |SJpo$§iIﬂe ktodﬁdaﬁétmw qu of the ejector.
essuri zi ng portion si de connecting portion 26
Fur&%m%@,y daeotoy g dbermagli insulativg: fundtion of shist aenyar space S, it is

posS8 18 4 53 5eb, A PRSHA rBGe BRLI b ertr o e

bod?om 2B Zhanié e w&nﬁng?ﬁﬁe Be ré!f'r@k%ﬁé efdé”medmerefore the

romthe outside of the eje tor 26 refo
cooling sbpaditytat thidinst elmpdratord 7ocambe irmproviedi | ure (a

jOI?F&% failure emstiat t he connecti on between the_
oz FHBNEETOR, In the R5seart Ambodiment e pAoR;ofdie nozzle 261, which
is pliEWER the Wﬁdl@ﬂ?)’nr?e@ﬁloﬁg fochfiGn G Ve efeﬁ'ora%@, é\@fe? gxially outwardly.

connect1 ons ween respective

Alsd, 3he HozzlerRb1t side @neqportior of the 6o V\E 262¢arf the plfessunzmg portion side

exanmpl e, a ressuri zi ndg means, ich closes two of

conpeeting partiono2e2f; ofcthecho éﬁ%nromcrpawau\saumwerm the cover 263.

t f,.th 26, t h t
TP ohE ol Bt o e BT i, SR By A ana e
conﬁé@o?ﬁﬁetv@’één“ﬂh‘é‘bodf‘zéi‘ Snd LIS gg&eﬁ@%ﬁ*ﬁét\n%ﬂlﬁ obE&RRd from the
of e pressurizing portion 262c is set suc at the
outsmienef thiz ejeeten 26.t he refrigerant passage
cro?ﬁ'@sectl opal] are of .the pres urizing portion

262d NEFRIBES | Lshaﬁ e th&heels rwhethgs na mectien failure (a joining

e, 81 oy JGEBR de 58 S 22, e

connectiorbbetwieen thei odyh 26 ahe the covéroP6 aindl he @:@hﬁ@étmcmween the
of the ejector 26. That is, in a case where a steep

respaciing é‘ﬁffmﬂtompﬁ ilRa-1i5¢ ansktheoejecton26 Hvough rusemf for example, a

oy o 8 s 8 S L L et e B 5 ae

' pressufiees the® MES&Sof el gjbtoP 26 ol iR FetRdthing one of the first to third

refrigerant pipes 15a-15c. |

Also, in the présent embodiment, the shape of the pressurizing portion 262c is
set such that the inner diameter (the refrigerant passage cross-sectional area) of the
pressurizing portion 262c smoothly changes. Therefore, even when the thermal
deformation of the nozzle 261 and the body 262 occurs in the ejector joining procéss,
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5 side of the refrigerant di scharge opening 26la of
the nozzle 261 in the interior space of the body 262,
when the discharging direction (the jet direction) of
t he refrlgerant dlscharged fromthe nozzle 261 is

it isSpqsgibla fo it thedleteriomtionof dke pesformapcejof the ejeztord2fe

Rty 3 AT §9§$ BT Brstehlly HaRTIAL Bakfon s 1hYthe boundary
betWBEs htHeS réiist i6® 16% Hnld YA&" difdsEE gj;gﬁgg%%i&) I which the

contrast, at e pressurizing portion 2
refrmeea@pamﬂgedcmem’sectimml arbasteely tdiangess existsz bndthe downstream
gned such_that the refrigerant

SIC%EE S &l 'gégagﬁseﬁﬁr%ﬁpeau’eama phthe nezdardbd; ingthe interior space

o O 8RG8 B b o e

dlsdhargédffrbhﬁﬂ@ﬁbﬁlél Q610a5 slighth?8@Aated fFom HRSakIS of Hie efector 26 due
ossible to limt the deterioration of the perfornmantce

th@rnaledeformaﬁon,lshmmiesurable velocibe distsibutiorris trieated in the

e giee“tefioz'”ﬂnc TosPPiss & 18 imisel BOMBRARE ol

def gf 'E%tnh%%oitl %H@gfég.éﬁhﬁn%%}?@ﬁ‘ dzsz'Eeotfq%V Plﬁe%nt embodiment, the

Parti cul ar sira olimt

shapefofrimet pressurizing iperiie 1268¢ ris designed suchethap ehe nefritfetant passage
in order to lipit the deviation of the discharging
croggr-sactionaharaan ef jthe pressizing, podion R62¢ eﬂ‘ﬂﬂQ@ibl’YaﬁhaﬂEi&Sm Therefore,

e YR o 0 Mo Wk Gt e fizng ortin 262

As & PSSUItY &7 i3 PossiBieP® Iirhlk the deteriatiss of thé gérféﬁﬁﬁﬁ%ibfﬁge ejector 26.

connecting portion 263b of the cover 26
suctHane, epemiindthei casepivher@dbe predsurizing |pnsluon 262¢ of the present
[ connected tqg the zzl e 26

embalieh S Heed:df 5 deSranle 57 GAngaFS the aETAIGIRIATTAGN Of the nozzle
261t 4Hd ﬁw@ﬁo&ﬁfiszge?é@&u%rgé it}is Uelsh Bl%%el%ﬁ‘{gg"chg@@?t deformation of

pressuri zi n Ssi connec Ing por

thetl'efngemﬂt26@ch5|’qer @pening t26da nif brderetd Kimit Gﬁ@edé\ﬂétlon of the
provj ded between each heat applied portion, which

dlsd@rngQtCE@CBQﬂ f{kre fetr diredtion} iof ghe aefrigarant &om the axis of the ejector
26, di scharge openi ng 26la. Thereby, the thernal
deformation of the refrigerant ' discharge opening 26la

can 1R &idw fottﬁiir; age?l Cag§ L] tﬁ@%@ﬁéﬁ@ﬂ\bb P‘?e{%, glﬁé‘ second refrigerant

enbodi nent, i on of ej ecto
plpef dbbt is cmrtmtedmutthen ¢dveb esidie conheetihg Bsnwm@ﬂ?:bnoﬂ:tﬁe cover 263

the gjector 26 Qf the p ent nbodi ment, the _
thf%'ﬂes .%!lFHén pQJ?Qm'a& %‘F‘%ief"@%néégt ang e firgnrefdgerast pipe 15a is

conﬁé@c Eé?ﬁoz%l?. Oze x dﬁkémtﬁgf@?é'g \M@e b@gn?éfsﬁﬂﬁhéﬁﬂgre the third

refrigerantombeOISCI IzecdmieCté’cﬁ%oltﬁe rpressuiRthg Boktith SleStondeting portion

Furt her nor e, pressurizing portion side connecting

ZGZBth@an%aﬁat erﬂf@ﬂﬂe, thersufficient; dissemce opn ABSprovided between
eaclg oq% %??%hec? p}ol?'ﬁoﬁ’ "R he&eHQby ir?é‘ tgr?:ﬁcbl%z%%, eand the refrigerant
discharge opening 261a. Thereby, the thermal deformation of the refrigerant
discharge opening 261a can be limited. |
(Fifth Embodiment) . ‘

In a fifth embodiment, a modification of the ejector 26 of the fourth

~embodiment will be described. As shown in FIG. 7, in the ejector 26 of the present

embodiment, the pressurizing portion side connecting portion 262f of the body 262 is
-27-



5 (downstream end portion) of the cover 263 to connect
with the third refrigerant pipe 15c. Mre
specifically, the pressurizing portion side connectlng
_portion 263c is provided in the outer peripheral wal
elinfiatede cangt thﬁepEﬂSﬁH@ZIB@am@ﬁB p62¢ i side &nd pertion downstream end

porii SEMRIBNE 2% ftfledinbe Bvdio i e sc oy °

br azryfthertidrd hg ;fr@é@uhﬁinggp&*t"bh%&é ?:oﬁﬂé%tﬂﬁ: Ese i (qq:v&lstream end

net hod of the ej ector are simlar t
connheding pertir)i 23wt is providedtihdhejpressurizitty pbrtiohezmc&sdetend portion
es simlar to those of

enbodi nent , can oV} advant
(dopmgtrea, end a%tb&? e Gouar 265 to cRBNeRANB the third refrigerant pipe

15eET e SEREICA 8, sk 560l 8 Enlesl bon 265c

proviged rin athedewte? gseriphierdlewalsuefaed - of lthemHowhstreamneend gbortion of the
t he Eresent enbodi nent, the pressurizing portion si

COven o nseryer 8s on brezngi ioimtorswifce,n which dspeennectedrto the third
t he connection between the first
refrfgg??'?tdgséﬁ'tso&yp%ra ¥'9- and t he nozzI e side connecting
00F trian o : . h k
conaﬂe:'gt r%ﬁz@e SI:n t rg éé%grr? e¥r rﬁg?’ﬁ‘%ﬂ’BPpé‘c Pg% %Tﬁgtor 26 are

similarete dhese wfdthe doulethtembodmnenton THush the &jeetoro¥€rof the present
and the connection between 20 the third

emb%ﬁmﬁgte FARPrpYige advantages simily: tsthaseofthefourthembodiment. That

s SETTE sl 0 8 B By e, e

mstallubmwraf thé ?émaﬁgs ith ¢hé @Qté?hSFdéV‘cé"ﬁcéer(]‘: nﬁ.;l,fava
t

devi ces of ej ector refrigeration c It is
posfumermcreyame tl1ﬁe m*eaeﬂotemlmdnﬂmt,b;thexqace&mngmgt lpertion  side

O LT A T —
e ESVE € A0 15096 981058 1 5 ) B 63

the heezikiside pipe26i, the onnectipr betwerrcthe @é@hﬂﬁ@m% erant pipe 15b and
facilities in the case where the two di fferent brazing

the gayer; side SoNRAFNG Rartion 263b of the caven Zﬁeg sl mesg:ommtxon between

e Y5RShokc i 80y hEGrERLLS0B BlbaE S0 B5iast porton 263

of thél@oxmrezﬂ% H B& rther
i mproved. /fliso Mﬁ@?&gﬁ%?ﬂnﬁég ttogcr%gﬁégpgézezlﬂ g facility

i s Ebetefoze,tcatrthectime of eopneating thecejedtor 26 ) thet other devices of the
efri reqwredto use

ejeqy.refige ' e Ciﬁ ‘%aﬂ%%%b#eém mqrfse;@le connestigp anhyby executing
the Word tﬁ‘?ilhg gl?lgnﬂt?% &@ EP%II’\%h m tiéﬂ?ls (ﬂ{%q{oﬁﬁbpgbrazmg alloy).

mat er i aZ|ng

Therabyyfthet ejecty carstiee ebsily 2Bnhbeted) By ithe dtﬁeﬁc”tfevit%s of the ejector
reduced. Furthernore, the ressur|2|nP portion sid
refriggration: cyige pby tthensingte: torehp bazing: facility wﬁéloubvrequms(g two torch

e P Lo S i B b s, which e

diffefeRtciitiify PHIRT, e 284d it 8 BRazZing b'@ie &rf&pohdflgYconnection.

As a resuit, the installability of the ejector 26 to the ejector refrigeration cycle
can be further improved. Also, only the single torch brazing facility is used to connect
the ejector 26 to the ejector refrigeration cycle 10, and it is not required to use the
multiple torch brazing facilities, the number of which correspond to the number of
types of brazing materials used in the brazing. Therefore, the manufacturing costs of
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5limted at the tinme of the torch brazing. The above
enbodi ments may be nodified as follows. (1) In the

first enbodlnent the Oring 152 is interposed between
the fi nion 167a and the renoval limting portion

-ﬂ'leﬂgcl:or @ e rediceGcat i on of the O-ring 152 is not

- el 968k Blve Sl 49E SunBy LR g s provide

in théeoler 263, Whith d@as h6t HrRedRd cormtach the wbgsle 28 isBP&Rthe thermal
wal | surface of the first refrigerant pipe a'to

deformationoof thee refrigerant1 8izchargewepeninge 26ia scam rbeo furth@n effectively

_ the firs efrigerant pipe 15a (2) In the first to
I'mieqﬁﬁtdthgntﬂﬁﬂlqt%h?@ cﬂﬁ@ a¢Blnecting portions of the

f
olpreﬁh?gd% ge connectl ng Ewmor%&‘?ﬁfé@&?f%;l 025

ope(it ) dn sheefirst mmbddiment, thenO-engy132 s integiosed between the first
Al ternatively, the connecting portions of the first

unl%é%@@ﬂﬂoﬂ@or@m@ahbmlt"mnom itht. Hewewss, a@m@on of the O-ring

152535 R LD bR, ot B 138 S0, PEFIBLS, an annutar

‘ n b r n Ny
ret;%i?ih? gFeove ewﬁfcﬁV'ré’@i'vésO the @-ﬁﬁ?he?%‘ Py g‘glﬁhggt in the outer

hé first cover 163 like in ‘irst’ e
perlahelradz walkhsydfaom pfithepfikstirafrigerantt pipe 152 tooimberposedhe O-ring 152
S UeER: urfon,LB7a SREBe Bt Earrigemnspina tha of Thot"
f 4 .
I ﬁﬁ%?ﬁ‘%é ke ﬁ'ﬁl’beéﬁ\bﬁﬁﬁ?eﬂtg oﬁ@?gnﬁé@g@”@é}ﬂt@ﬁg of tge first and

openrhg si de connécti ng portron’

secondleovars 4635 864uind the fetioe Ripehiry) side %ﬁhé@ﬁrﬁ;}ipomon of the suction
dependi ng on _the connecting structure thereof, whi

Openmg Fdamipg 66 ase sinailariyt c@ﬁﬁmmg Alternatively, the menectmg portions

of 8 st rOB8 Falhes 165" iedhatie Hec SdfhurBbPBfo, S8 connecting
porﬂi(fr? of EHé ShEFn Sﬁéﬂgﬁgishdeép gfeofﬁﬁeﬁ‘iéypﬁe ﬁger ] ﬂfﬁé?ﬁ@ﬂ&.t For example,

be constructed tenin

a umienmaay el prpvided: nfotm the t@m&utmg portiohhef thasfirstizever 163 like in
an be direct|y connected to the

the &E&r%ﬁ“ E@Pmaflﬁg a%%éle Cfle@n%?rreawb@cnzroysis d to form theseenngicting portion of
166. 30 (3
the sfcdfld BUARIB41IKE k. SBERPEMERRIRRNE PiPC, "00 tiira

enbTHat)tthe dombetting iporticits 6F e dirstoxRd Sedbvd cdéetsal63, 164 and

connected to the block 165 by brazing. Alternatively,
the suetign ppening ide: conredingapartion nf Muwpnmemmsudeqﬂpe 166 may

be 3hrbBfatH 5arigded depdticing St Fg@iei‘&‘ B stpyidure Piereor, which s
conhéctedi fd tﬁéb??r')l('lé%ﬁnr@e %%1 t&lﬁfl | Thug! %9 1%"’"&5%& Swhere the

used as the so that the nozZl e

conoéctirige megthod,osuch wscweldivd arnbondifg, is used watethe pom?atlon to the
fltt d.intg the first cover 163. Al ternatlvel an
esppledeviee Bie rernedtion; dpes et Bead forke G9BsiTUGHEd from the fastening

megﬁﬁé\”ﬂjla%is IiedHnicN) HEENEE! Ehrth&%nore, in the case where the external
device can be directly connected to the third opening 165c of the block 165, it is
possible to eliminate the suction opening side pipe 166. |

(3) In-the housing forming process of the first to third embodiments, the first

and second covers 163, 164 are connected to the block 165 by brazing. Alternatively,
the first and second covers 163, 164 may be connected to the block 165 by, for
example, bonding, welding or the like.
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5 neans, another fixing nmeans, such as swagi ng,

bondi ng, nmay be used. Further alternatively, as

anot her fixing means, screw threads may be fornmed in

the outer peri pheral surface of the ejector

f undd) dnatheufnxmgl@ﬂcessjof the Hirsi mlethlmeembod!mdnts the non-thermal

surface ., of the housj 170 to th eadably
X, TSt inkisecd PR SPITE B16aS, S AARING MOZERch6iaside of the ejector

] TR 60 8858l R it 4 TES0Ee 463, Apratvet any

othereapsropriite fixingvmedas nﬁ;hﬁbé ekt For SRMPIE] 68'thy noﬁﬂﬂ’lbrmal fixing
meldnuﬂhna be used to inplenent the f|X|ng (5)

meanﬁe anathern fhdng fmeamﬁ,eﬁmbd|aﬁreﬁuagmgh@0$1dnm,en'anpbe used Further

o Ry, S RSLE e, R iy B8 5908 e e
per?tﬁh@ral %urﬁh'%*df%é ge;dﬁ;%gﬁﬁ?gﬁ?l t%lgﬁ Va\:‘g\gqﬁ'ttﬂgqnﬁé} p&ipReral surface

e cover (housin

of the hvouapingal 20 tothreaddtily fidtherebetweenns with t he shapes
of the nozzle 261 and the bodg 262 (the ejector
f unEUrHgEMOLR:; as lopg)ascthe therma defprwaaen doegrmatceur i the ejector

8 4 2 e e Bt e s the g,

Speanrltanmp@tlwmﬁgaﬁ@; Bé u%@é'tb% érﬁéhttmetfwﬁ the fifth

dinent. In view of th IS e nozzl e si ecover ‘
manﬁé) Indbe fourtht and fifth gnﬂmshmentsnghpcanglerplpe cmember is used as

e B SRS T B e i, v s
in FiGY 9! nRfpR! plﬁﬁ%eﬁ\%ﬁe b@%orr%’ié’d rt}%'fé\’ﬁ%@é CBE% dusing) 263.

an t hat' of € nNozz si'de " cover e

In thizewhyputhehapprdptiafe bover2ey, veritls cohformsosithitheeshapag of the nozzle
process i s _executed after "t he nozzle i nserting

261t thesbody 264 éthe ejretos fuactionsh uartci’&o)@antbeeeaﬁdwnaties

not THERORFE GR e By 256 B AR . R BOBRF" S B1¢ boay 262,

whu@lﬂoﬂﬁ% tHS BrelsS@riZing poktich QBE@rha(’?GI?ﬁ @{)tér el 8maller than that of

nozzl e 261 may be inserted int ody 262 recelve
theififth knbodimenk6dn viewt o thisy the avzzléside ceverf member 263d and the
jector 26 to

PrE%EE'E%Eb&%otaﬁgeé Pueh mermben 2636 afb combined £ forra the Sover 263 in
suchd Hlaﬁi frthFI onkﬂ,ﬂ—%rﬁ%'doﬁéﬁ%deo%?v%l Enﬁé?‘eZG% has the pipe

t her ma d €r a arge

outemdiaimeter2érhall@fthshehavae tie ﬂ@z]z!edﬁidé Co0ér srRnsiReralBad.
troubl e, the nozzle side pipe 267 may be elim nated,

and (@hdnr ithe { fouridy angk fifth wb@dlmtsrat«h@eboﬂw daseriing process i

oxeE RS e b S, BB LB BRERCordiE b e oy

pnse?ﬁﬁg Brgcdie Shd 'Ehé‘fﬁcﬁﬂle mséQl ”6rdc§§s 2FE PRt Imsitdd 96 éﬁﬁt order. For

pi pe 15b - nay be directly confiected to the cover si
exatrmlmetheu bady 262 iray be:%ihse:teal lirtociineecovet 263y damdathemgthe nozzle 261

may b8 diseiiedt B tg Bodhe 268 Tacaived b aBkagban cycl o 10,
the rghiemBRANSt iR bPec cﬁﬂ@cﬁi‘iﬁ' e %ejelRPIBIto the ejector

refrigeration cycle 10, if it is possible to have the multiple torch brazing facilities, or if

the thermal deformation of the refrigerant discharge opening 261a of the nozzle 261
does not cause any trouble, the nozzle side pipe 267 may be eliminated, and the first
refrigerant pipe 15a may be directly connected to the joint surface 261b of the nozzle |
261 by brazing. Furthermore, the suction o_pening side pipe 266 may bé'eliminated,
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5 may be used w thout executing the torch brazing. (7)
In each of the above enbodi nents, the ordinary
chl orof  uorocarbon refrigerant is used as the
refrigerant. However, the type of the refrigerant is
andnthe serond defrigeramti piperdBbeianpbe, dirsdiyocennasted to the cover side

conpEeinBodn 23t AR sbier e BerRG: “Fur t her nor e, ¢ he
ej ey, & tHd ¢ins Q?%nnk@hh@"cﬁ@t %)%E‘tdf?%B %I gﬁbﬁf&hﬂéﬂces of the

~a supefcritical rigeration cy
e;ecnoes:eﬁmgeratlam cvdérl(gehhenoﬂmremealms sucheaslthé hspot weldmg, bonding,

[?%tl Cé essure SB&I?n eai’h of the above
mayé utiexeculing the toreh bragh@t i on cycl e 10,

gﬂ C|elé of; Ir;tglﬁeé@g% qrﬁﬁoe@ﬁq'@%@&nﬁ- Slbaﬁ’ﬁaery chloroflucrocarbon

| refrtg@mhtt IsOUSéUJ Y Hee Refridermter HowierPiid ﬁﬁﬁé ‘b‘FthiEe feffigerant is not

resent invention is not 15 limted to
limitadatepthis. tFor ejaspley hydfocaenardfdgerant lor cadbbomyiddde may be used

as tﬁﬁeret{ed a0t e %égﬁé%gpéwﬁé{ 51 FUstherors, deckiector of the present
inve %ﬁ”h’\%“ngg GTCL 'tﬁ‘ eﬂ{pﬁ?cr'irp[;t% drrEf‘r‘i &S@@rﬁ hcg)éle‘l,:g:glgﬁlhlch the high

pressnwe sideqafnlgérlanb predeaty exvedduthd crifiél prasRire. 20 to
FIGS. 10 and 11. The present enbodinent is a
mod($) dateagh of thereaboves embhadimentserthe: gjestorr refrigeation cycle 10,

it gl e Mkl 1524 o the S AFBAAHR R A5e 30 th venice

air @6ndlﬁén|hbe§ﬁtén'ﬁ”m&héﬁéﬂ thé 4 edtio] dfl B Present invention is not

functional unit 360, a First - 63 and a second

limitegl ter thig4. Foﬂm(aa)[:de,tthe €jectori refrideration cyélé 1®may be applled to the
lncl udeis pzzl e 361 %nd a body 362, }M’]I ch are
statjonery retrige S¥eled Alsgethe@pplication gf &he @jeger 16y of the present

Invén?ibﬂﬁ’g Qéﬁﬁﬁﬁﬂéﬁrm tﬁaeref e%e?%tl&l‘? 363 and the second

are  connec ? to forma housing

. (Slxﬂ-BEnfbmdhmemgl ve the ejector functional unit 360. The

nozzle 361 is made of netal (e.g., brass or stainless

al | dysixtimembediraent of thal presest m\@\t@nawmybewesmbed:mth reference

o B3 L 15, RREAE gk FodREASH Y e e
emﬁd&f e’ @E)bcifﬁ:aw APkl Sector 96 6ﬂ“ﬂ',epfllé%:5§m5&fhﬁie9ﬁ r|§r|’ép!aced with an

ipe 15a, i1s narfowed to |senth y depressurize
EJecﬂmd3&1dmuslsetd1helowefr| gerant. In the present

errb i ment,, e nozzle 361 is a_Laval nozzle that has . )
%Pﬁ?ﬁoaﬁgmp Hie prasest sgwhasiment ingludsscan jectprefunctional unit

60,5 Y4353 SRS I , Sl A5 Bl REKHA e 3

inclidese@fozde 361Cmava bady 3620which arkid
tubul ar nmenber, whi acy S6apwich ar té@ﬁﬂwv éérndcteditogether, i.e., are

integralliti jaingd tegether. cofie dirskdcavar 6363 gambrtHEI gecond cover 364 are
conﬁé@té@ %g&ﬁer E& Péjrlmaﬁ ﬁo%%{ﬂg J&F anbg %ce%?ez thengjjecfjorsfunctlonal unit 360.

The nozzle 361 is made of metal (e.g., brass or stainless alloy) and is
config_uréd into a genefally cylindrical tubular form. In the nozle 361, a cross-
sectional area of a refrigerant passage, to which the refrigerant is supplied from the
first refrigerant pipe 15a, is narrowed to isenthalpically depressurize and expand the‘
refrigerant. In the present embodiment, the nozzle 361 is a Laval nozzle that has a
throa_t, at which the cross-sectional area of the refrigerant passage is minimized.
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- downstrepmesids

5 fixing portion 362a, refrigerant suction openings
“(fluid suction openings) 362b, a m xi.ng portion 362c
and a diffuser portion 362d, which are arranged in
this order one after another in a flowdirection (a
Hergpfity isbeuldnbef hoteddithalc themozale 364 mayr ibgealtetnatively formed as a
Furth €rnnre an i nner dianmeter of the body 362 changes .
conyergegt Peel®engt h in conform ty with the functions of

SRS TREDANESER 1 RSBy bRl WRCR gl nflig o, ahuminum)

andf isxdionfigaegd irdto, a igeherallyi @Wintih%l nbukrefod®l The ﬂicﬁﬁﬁ362 includes a
fitted. Therefore, the inner dianeter of the body

fixing poskon | 3627y refdgeranh ssetiani epeningst(fiyids suctien apemmgs) 362b, a
i SO, S oA 522E e e oo i orer one

A S e 1 o e %ﬁ?ﬁ@# i Tiouk BB of e phigerant
Furl;keﬁnogf; drpininer dfam%elr'] afithe \lzgdv ﬁﬁzw?nglels akmgpits ?ngth in conformity

. I as a roug |1 C radl a ext ends .
with He g oRS ot e Soaver ReSCHOY REStoRS 6 amAban a the body 362.

ot RECTAPG S0 B g i

noztle 3610 prés2fitted. ChHErEfure 2fhRdinfek Hla?nét%f' "o'f@ﬁé %Hy 362 at the fixing
di scharge opening 36la of the nozzle 361

portiasi 36d@ sustightivh salles thars ahzouger diamehemﬁ tl;ea'mzdle 361. When the

nozﬁ'vg'@qégtf%ﬁ ﬁﬁﬁﬂs' Rerid, %?%L!F%ﬂw Blf'c DR Regton ﬁé ?, the nozzle 361
and\}vﬁé*qug eftferohtl B ej%atbPﬁerﬁBKaﬁ%t 360.
| C xten ron1 e rrgeran Su | ON openi

362&ath> refrageram sgction tapemn@6362bl [ fwrn@uea§la/tlhnough hole, Wthh
duced toward the downstream side (the right side.in

radipfiyext eextepds thraughrthewall ohthe @@@\paﬁaﬁo &omrawmcat@rhetween the outside

and%@é%@&;n tlﬂgyggylﬁggh Iﬁ.@ﬁ-& ﬁig & ff;zé%%n 1 S‘genmgs 362b of

the 'Bodyn36Z fErebeimmunitatéd Gith t& ?eﬁ@fefér&eﬂﬁﬂﬁarﬂé%‘é?ﬁﬂ&%ﬁla of the

fromthe refrigerant discharge opening 36la”of
nozzlezdfle Thelrdfdgeriantawhvichhist Mnechafgedg’emmnmmsmd evaporator 19, is
to form

dravm 0 e ok o 15 K, Tou(hrpHaR v rafigeiant guctig openings 362b.
An gy cﬁ’ﬁrﬁeﬁe{ﬂ 6fh§ ﬂi‘S‘r(?f N bf tﬁaf%&;g%?zmaw ot n@?'ﬁé’m the refrigerant

const ant ong |ts engt e f nner

suctidreopenings 382bttotthe rdlbdrngp@ItloanZcQI’s Bfotffessively reduced toward the
rogreSS|vek% i ncreased toward the downstream si de,
ythesight side inEIG.0A0) to LoBEDraT Withea shape of a distal end

portidiL {4 B At 5oion) BE 48 hbEE 61 e ngﬁgf Feam
si dhe IrfidrY poMh 362€ fokmd BS@ixi tbPF% \%/5 r9§9I"|‘§rﬁ5er), in which

-32 the velocity of the refrigera reas
the refsigesnti dischanged fross ithe. reﬂ*rigarants dlschm'gedo;bémngeﬁﬁla of the nozzle
port. of the

361 '%M’F%@M%if&%ﬁegveé!taﬁbtﬁlh@i@%%%b thg,reBIdaraE suction openings 362
o A NE, HETAE o 54 1550 .
bortttim%:ceis gﬁnei'iﬂhy dondtaritGilong lts length. o

The inner diameter of the body 362 at the diffuser portion 362d is
progressively increased toward the downstream side, and thereby the cross-sectional
area of the refrigerant passage of the diffuser portion 362d is also progressively

increased toward the downstream side. In this way, the diffuser portion 362d reduces
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5 The first cover 363 and the second cover 364 are .
formed as generally cylindrical tubular nenbers nmade
of netal (e.g., alum numor copper). Alternatively,
the first cover 363 and the second cover 364 nmay be
the rvelodityeofathe ptfrigerantiflowhitolinerease fthe efeﬁ'agmmigpwssum s That is, the

o i B a3 9550 e e St o v s
et gy oy 4 e e e

thes:hdng@m theoimnef didmeter of U boélydedi onal "unit 360 (the
upstream si de portion of the ejector functional unit

360,Thgt firsthiceven 363nand| td‘IQBGEBCOBdIchareﬂM ane formed as generally
g t out er, peri er surface of the. n
oyl tlibiia® MehogR BAR o mi (e 8En D Qucomers. 7 Aemativel,

the Fﬁ’r§§ toleér 869 dref the Qg%déﬂf‘@évé?eﬁl%@ e\fabe\’@ﬁll Sraht % on which a

he 15 first cover so th outer perip

plpm@kpandmgqm'eceé.s ahé/onc Hote $eriningdprobess are performed. - In the state
wal | surface of the first cover 363 contact

er| pher al
thg'ﬁ he@dﬁﬂobflﬂf&tlonﬁt HBiL 360ris raeeived inytie firstreaver #63rand the second

covd 368,30, 155 kel FsSChABe: bl BB A, B Ffgion of the ejector
funmnaprumassmquhe opsfrag® Sitetputtibh et tr@éﬂct&ﬁﬁmcﬂaﬁal unit 360, at

t he outer peripheral wall surface of the ejector
Whlﬁlmﬂ%ﬁ nozeke 36iiis lgeted)20 A second cover 364 side end
of, the first cque

03 SBisiiRE e, B AesoPgtal el sgace OhHhe: RoRAS a3 of the ejector

i) SR S e GO B B el il Surce o e

firstf oovari 3633 so tivatt tHSButek peripHersicwaly ﬁﬂa@édoﬁﬁitbnbz?z!e 361 and the
wal | surface of the

formed in the inner periphera
'nnee'xwﬁ'eeﬁ well susfaceoef Busfirstheover 363 caatast ymah@agboother without

ol S TR, AR B A B e e

thro@@ﬁ théhﬁnﬁ@@ﬁtm' beRvedn %nhéﬁ Béﬂ@?eéf‘uﬁaﬂtsﬁfﬁ@@ 'OFEI?e first cover 363

- portion (a portion around th erant suctio
andctbe mtﬁgspeﬁ]:ﬂwaltwalhsmage Gﬁmesejeetquum:hnnad)imtﬂ%O

jegtor functio 6 recei ves t
Gowhetecond Coved Tt i neaé waéoréj(slgmstrﬁaﬁbﬁnermrtlgm of the first

cove:rgr@rgl3 nrl?ér%gérlggér t;iaﬁcleél ?ﬁfo‘?ﬁgctcf@ré%; lﬁl@?.h O@;ﬁbﬂ Qﬁnépgmeter larger

thamiancbuties digrnetert dfathet baterqsmpreehimau isQFfaté lof théséjéét%mfunctlonal
side portion) of the éector functional unit 360t hat

unit; 360. o Acfiv srew thieead 36 bctsnﬁ@'m@sm the lnnﬂrsparinlreralaﬂa" surface of

e 5B B b ST, SRS Y D o s
thre@dt 3540 s4hieh 6 fornyed in SH'dLRER g?f Bﬁéﬁkﬂ%‘?gﬁ@g ng the second cover

functional unit 360 (specific
364second cover 364 is fixed to the first cover 363
ut con actlngséhe entire ejector functional unit

360, P .SECONG,COKRILEO* KBFRIVRS AR dnigRediate Rortioma qjaskiem@round the
refrigdfiit's2Efbn YpkhingE B62b) to a body 362 side portion of the ejector functional

unit 360 (i.e., receives the downstream side portion of the ejector functional unit 360).
That is, the second cover 364 receives the remaining portion of the ejector functional

unit 360, which is other than the received portion (the upstream side portion) of the

ejector functional unit 360 that is received in the first cover 363.
At this time, an annular space S is formed between the inner peripheral wall
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5 Specifically, as discussed above, the outer
peri pheral wall surface of the first cover 363 side
end portion of the second cover 364 has the second
screw thread 364b, which is threadably engaged with
surft'ane afi thet secondveavier 864 aBibhe \Outer pesplierak watlcsurface of the ejector

fungined sl 350 RePegials fedandy 368hedhakecans bfﬂ?!rgﬁﬁéﬂéﬂﬂxec’ tothe
w3 o O B AP Ry o, i

contangieigrenty. pai of thé efecBiSfunetibomilanimoseol bet ween the -

first cover 363 and the second cover 364 to limt

| ealoRgEiricRIY, RS db‘wssgdrabwet &he uteru peripherah wallgekurfacé of the first

coudSeS EHE hiion & 624 37 85 mb0 e S5t 96 tread 354,
hieR g
SIS oty endied i nTise et bveld 87 IpPAY st srew
threadc 363b andetheGecond screwthraaal 864k tare cthr édiabiyntepgged with each
erior og t he second. cover 364. The through

Om?roalacﬁ g gf“é.enelsio\ylt i858 Pthey, S finsh caver 3@3tand the second cover 364

are [BhALA8ABhohF oheBrenERiaBogdfgh of Lhe B ector
l S /@i Dathg 36518 mtéfmse@ ihelbaken TAé Firdly céver 363 &sd tié8&cond cover

gh spot welding). 20 First and second unions
354(ﬁ0a ttriaalgagﬁsnf)m%yefsgeant 30 theanutsidedbeaughyalgap between the first

covfl 3% 8ﬁ? 1B sbrGd FoGr Fher 65 and  the of her end
poth .ai;@gsé trialy ﬁrl‘\%lé’ Eb%i')sﬂégbgﬁm%gg”for ifig side opening)

t secon uni ons

364eonrau|61llyl edends tthrmgh ahdylindeical tubuiarcivall dfothiehsecopidhedver 364 to
constltuent devi ces (external devices) of the ejector
conmyaynicaler Betwaer: fhe dntegor andathes exterioreofy the second sover 364. The

throle S 0 8 o e T by BRYe Byt ferfieropf suction openings

362865 thedejettor Manewei Uro360. 3k Sxcondnieffbdiant | biqg]mlg is joined to

means, such as brazi ng, welding or bonding. - Fur
the alnnoelghahqiwaﬁﬂa bytawp:mingsmearmj(e;g.g spot waldmg;) 367a, 367b

be di tl t he oth
oSt A secahd Ehibre, ?féﬁte@&ém%@%i@é? 4878 cargngespectively

providéd at 8- otﬁ@r RNy, npdéf’gfgﬂ Cgﬁgﬁé @oﬁﬁs)céfl hé Bst cover 363 and

connect| on bet wee
the ether ead poetior downstrédre et pe dommwaecvmmwerbsm The first

speci ficall described in view of the exenplary case
-ando%cp y rohoait

Rd uniensg 364a,030 45 farm aanRecting: n@rtnong, whitheate eenpnected to the

othdfgisifier? et Ko Helcedl iy e Sigktor FemidRrndib ot 1o,

(t hAItéMatWé?il tHE firse andi §ec%ﬁﬂ”ﬁﬁ’bﬁ§ d363/at p7b hidy BB jBihed to the

367a. FI G is a parti al enl arged cross-sect i onal
otheriend pertiones, reapectlveiy,rofqbeén'st pwmf mamh of tthe secomt cover 364 by

any itbF Joihing mednsecfiss et ek or tonding. aFughes atematively,

the FR6t BB 8dcond unions 367a, 367b may be directly formed at the other end

portions, respectively, of the first cover 363 and of the second cover 364.

| Now, with reference to FIG. 11, the connection between each of the above-
described external devices and the corresponding union will be specifically described in
view of the exemplary case of the first union 367a, which forms the connecting portion
of the first cover 363. The first refrigerant pipe 15a, which serves as the external
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. 5 surface of the first refrigerant pipe 15a.
Furthernore, the nut 350 is configured to threadably
engage a threaded portion (screw thread), which is
formed in an outer peripheral surface of the first
devigei (lhe 23tRrnal device), i$ connectea tothe firshimiongB67a: t FIG 11 is a partial

en'qrﬂsd&rs CoeRaiet of ek eGarM e A5 argheirst union 3672,
wh&]’?%ré clrt% %%qggft pi pe 15a and circunferentially

exten he 10 distal end portion of the

firgs s’.heMn UeFIGL 10) anutBs0 Ehetstaiiiy slipported betn outer peripheral
sud%ortlon 351 |limts renoval of the nut 350 fromthe

re f therfirsgdefrigerantpipesida Trlalﬂhermqrnetm@ageasossawﬂgured to

bbb o BEBER Tt St oS Bl RO TR i an ovter

per?hé?él suffaed g?fiﬁé £ir6H Anidpt %@%’ 0% additii, @ REnGRE Pﬁlﬁn?’ portion 351

I
he t hreade ortion of t irst uni oh 367a. TIhe

is pronddéd msthaﬁuterf periphexalt syrfgue dfbthe dlstairambpeldhmo(ddmmstream end
an Oring 352 is interposed

' 3 Al h
PoriR) b ES Flest Tefgerant sWpesa58 andicraumikesmially Sxtands aj around the

dist@ﬁéﬁﬁ @i o'tfﬁp uﬁPﬁE rei*r@%t‘%ﬁep W@é f#ﬁn e‘l’ﬁ Hg?r?d\igm mithg portion 351

Ilmltselfe”m@ﬂ afithe ﬁupBSO%n@'ﬁﬁe fingt refrigdrantnpipe 1357 a.
Furthernore, the first evaporator 17 .is connected to

t he 'l'(djaam ];tEt ﬂ'@o@iga@dostatmef theofirst auiasy 3%23 w:]newyie distal end portion
5 hi
of {her Fisefatfibdandind e §s plasedoin, e firsf wioten 367aq the nut 350 is

S Soplrt 1AL AR Potith F S, e, ey, the s
refrigepanti pipet 15avis lcohrected cioi thed ejectorsB6. WAt hhlsetlme,eaneo-ring 352 is
to FlI 10, a fupctional unit form ng process

integneseg; nfidenhitsh dnigrne30éa andnide laﬁamvamlticc@oﬁ}on 351 to limit

o HGE R lErhF ) e ks 3488 e st rerigra

pipe§8a and thefmirscusign 3gFact her by press-fitting the
nozzle 361 into the interior of the fixing portion

362§urﬂ1ermne, dbe\firstevaparatar &/ is cmnectﬂdwtmthmgutlet opening of the
SS IS execute connect t zle 3
eje gllz 3? ﬁ"’?%m%ihﬂa rgg'lqeg@@ BIPE Ct h agj |g,cﬁ1ﬁ i?.hlra3 refrigerant pipe

e B 08 55 Ve SRRrhd AoV, S Bl 1o R gftdnd unjgn 3670,

fi rNexb,oaenamﬂ‘SctLjﬁmt hethod of thesqectmﬂ 3500f &ied iphdsent embodiment
process i s executed to connect the second cover 364 to

WllltheedeSCFIBed Fosbrwith refespacs tg EUG. 10, a functiopak uait ferming process is

e S b L0 AP ¥ o 51 ar e

body 362 dagéthef NISHEMriAIND tRaThb2I861 and! thé ebédyg RE2N&kE connected

with each other, so that the second cover 364
togetbanbvtm'ess-ﬁltunga the inozzle 3fleints &Be witehion of ¢bctfamg portion 362a of
h bhﬁ g&l re ejector functional unit 360, i.e., wthout
the body 382t ng any part of the ejector functional unit

360 Nekilea Fir8t SonhEctildf pidte889s executed to connect the nozzle 361 side

“portion (upstream side portion) of the ejector functional unit 360 to the first cover

363. Spécificai_ly, the nozzle 361 is press fitted into the first cover 363. Furthermore,
a second connecting process is executed to connect the second cover 364 to the first
cover 363.

Specifically, the first screw thread 363b of the first cover 363 and the second
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5 connecting process, the first cover 363 and the
second cover 364 are fixed with each other by the
fixing means (non-thermal fixing neans), which does

not i nvolve h In this way, the first cover 363
screw threads 364 of 6@@5@69@(1 covere 364 rarﬂdhr@awv engagediwith each other

ancl3fd ksl W, S 440k 08 el A a4 i comnected o the

first obwsrnBsh wlﬂmmrduneéttmgh&neoeﬁﬁﬂeo@ eatcgumcﬁaﬁal t36g i.e., without
refrigerant suction opénings 62 to the

Conbacmlé!gpanvu patt of {he ej¢cion Gunttumal |m1|hl3&mn| tTlﬁiiefor'e'hm the second
t he secon&1 E%r 364 éicelv S the ownst ream si de

CO"BSF'?’?%HVQFFS% et Vet 3 comer 34fiarR fied with each

o0 B e SRS A Ayt et

I n Thithiswegy, thheflrst eoWerB@rec%nmsmeﬁizlel 361 BRle portion (upstream
present enbodi nent, the ejector 36, which is

Sldqrﬂﬁmcm)t Qfr the eiectarefuncionalownit 369cr Fuahermere; rthei second cover 364

el g bR oo s 5 1 ogls Biton oprings

. 3628yhpdiheepbdy 1362 §|Hé Tors &%@”gjeﬁtﬂrolnuﬁctléﬂéérg@%ga That is, the

are provided to the first and second covers
secongd pover 364 yeceives the dowhstrearsit sidé gpoirtion Yof dhe téjector functional unit
to,the external devices can_be inproved.

) 3 20
360FWHIfa isrOher then the WRShESabY SisnRaRion of Hie-ejackan fgstional unit 360

3
recd PR SoRd 3, 6 B v s ElecBlr 95 78O0
~ t he Inethengrexent remBdédiment, d e raiBetor 136, WhiRASE Heﬁu\‘éttured in the
limt the deformation of the ej ector functional unit

abowe (esgpibed fmaanety is aised, whethat hies adwantages afesatied below can be

. d ‘upon application of 25 a torsional stress to
""pgﬁ&gﬁggbnd cover 364 at the time of tightening the

n t d i .
5t 8 e o5 o
35739367@@&@ peovided th $he dirstcandi secardi Eovers 363, 364 prabpectively, so that

co 4 to_the ejector_functional unit 560 since
the ¢ Ritallebili GhvBe SiRrtaca6 bt thentextemahcdeigas: 6an be improved.

| Fu@ﬁ@ﬁ%ﬁ, té‘tgﬁﬁttﬂgge f ecg)ﬂbkctfrﬁ@?q tlﬁ%l aqfﬂ %@@B&n@ﬁg 5895, 367b to the

firstTaved eécorel réfh?el%nmﬁp’eéoi% t 15, deb@éttively, Bvén Wieen the second cover

def ormati on of the ector functional 'unit 360.
364iis deforned, itlie QOGSlblﬂ talimjt theridefarmativet ef the ajector functional unit
360the performance of the ejector 36, which would be
~“*taused by the deformation of the respective

cor Sﬁéélﬂé‘&lly'f“%gﬁrgvgﬁrg@é Bgréfﬂge&g :}‘:62 igf(qéfBﬁn\E& o’ application of

connect1 ng erna

a torsional stress to the sexorel covee 364zt thedfiie df tightening the RGS of the first
nected together to form the ejector functional

and Hhird redtgerpnb piRes: §5a1 KC 49 dberfitshianehsesondhininns 3673, 367b, the

torslcﬁﬁéln gl‘é?gs# E‘?ggts g@zﬂc{t@ﬂﬂf@ Itﬁ% (ﬁteggntﬁ’ ﬁ:§¥er3 884 1885 ejector functional

unit 360 since the second cover 364 does not contact the entire ejector functional unit
360, i.e., does not contact any part of the ejector functional unit 360. |
Therefore, it is possible to reliably limit the deformation of the ejector
functional unit 360. Thus, it is possible to reliably limit the deterioration of the
performance of the ejector 36, which would be caused by the deformation of the

'respective corresponding parts of the ejector 36 at the time of connecting the ejector
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5 specification of the ejector 36 can be easily _
changed. Al so, the annular space S is forned between
the outer peripheral surface of the ejector
functignal ,unit 360 (specifically, the body 362) and
36q4¥5 aha?WEﬁ%ral surface of the second cover 364.

o) cLERTERngl, the (PRl abd HEBHAY Jedrerk T eibely E‘OBEther to form

the teim:t@:r ﬂﬂ'tcabnéﬁunlt BGOS eTHEIefcre) e getifidationl ofthe! foZzk€361 and the
first cover 363 by the non- t her nal fixing nmeans.

speqifieatigror ef thﬂebeﬂ\écﬁﬁz camnbeu cherigedniindepgmdentinot Therefore, the
f ble to, | t the th
spef]figgforof B Sietfof.36.fart Be 38l changedh unit 360, and
thenpgdey the drihubfs éﬂeestlg Pgﬂ’%& He?ﬁeeﬁ%b@&%t.ﬁé?‘bb%h@?al surface of

t he pef for mance, |ch wou e caused

the @é«tomfﬂn«mmabfumm 860 specifieally, \the dsudye362) aéhd G:hIEaTrhér peripheral
e ejector 36, at the tinme of manufacturing t

of t
SurféfPee? he seepnd: ﬁWﬂféﬁfedTh@fﬂf?l‘eA i @Mﬂsmleﬁ@)mdmthe)mlght of the
qedéﬁ present invention is a nodification of the sixth
odi nent. Specifically, as shown in FIG 12,
acc i ddamion? at tke BHRS Sf'héﬁmé&l.lﬁﬁng & 3G‘ﬁﬁfshecond cover 364
el enent éserV|n as a resilient nmber
is fl)&ed]tlb She Elgsti cover 363 dyyethal hon-tlyerimal fixirsg meahs] arhefrefione, the ejector

OVId in th S, no specjfically in the
6 01 P NOE 6., Imesdarant tsheoéﬁlm)éu%r“m't the thermal

defdg@ﬁﬂ.o@ﬂ?@ﬁf@sﬁé  ARRSBAG P SAISHEPHAO, I s to it e

deterioration oﬁfthefpdrfmmaf'nte,t Whidtb adulte be - catBed | ﬂ@déﬁjrmﬁtlons of the
axial cross-sectional view of the ejector 36 of th

respecve orrespppdingeparts (of thecejector 3Gnpb theittime wafi manufa.tunng the
eje&#n lar to those of the sixth enbodinent, wll be
ti cated by the sanme reference nunerals. This is also
(Seventls Ensiodifeat)ot her remai ni ng draw ngs .di scussed '
bel ow. Specifi'cally, the rubber el enment 370 is made of
a rAtsmnentlnembaﬂiment gf the mesmpnmmlmwbtmmomﬁtatidreof the sixth

rubber, o E ne- ph | ene rubber), which is highly
embogjneat. OEDE‘F' g@@r ghts 9 iR T fley gémrﬁtngat@dthawﬂresent embodiment,
a rdb‘rl]btﬁ('i;'%égfgng;(%ﬁvgﬁ fl% gg%kglgh?ﬁ%bpgﬁogﬁ, GHtH " Bffigured into a

genérally fegtingrical tebularfermpPry prdvided inStHd apate0S, n'kh‘é specifically in the
rubber el enent 370 resiliently and fluid tight

gap dhefwees 'ﬁﬁeswﬂnﬁo\tﬁww 36, thesdlfﬁuseumrhmrﬂ&ﬂddelde end portion

(douietath b, BBrigtiar tRE'esbe dundionalinip 36D I8 e efecton 36 of the

_ SIXﬂ{Eﬁ,bbbﬁﬂémrectlon of the refrigerant, resiliently

engages the outer peripheral surface of the diffuser _
por Fi®n126i3danf axigle crassesecti6tal Wew fofrther eLecaor 36 of the present

embgawnsueagn Slil(die b ortcbr%%oggmt:shewlt'urt]:rl%egrepesrﬁllar to those of the sixth
embodiment, will be indicated by the same reference numerals. This is also true for
the other remaining drawings discussed below.

Specifically, the rubber element 370 is made of a rubber material (e.g,,
isoprene rubber, nitrile rubber or ethylene-propylene rubber), which is highly corrosion
resistant to the refrigerant and the lubricant oil. The rubber'element 370 is configured
into a generally cylindrical tubular form. Furthermore, an outer peripheral surface of
the rubber element 370 resiliently and fluid tightly engages the second cover 364.
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5 the rubber elenent 370, which is |ocated at the

downstream side in the flow direction of the

refrigerant, forns the extension of the inner

peri pheral surface of the diffuser portion 362d,

whi &h upstreais sideopoition ofnareinnes mepipber| ssofateof thé rubber element

ressuri zin rtion 362d in. the flow directjon of .
370, wihicta s ioitad at the URaiTeameidsviRsiee Hawsrliection, of ithe refrigerant,

. . - _ _ ;.

sl Enb 385 e AUE R AL 46l UiRREr SURIBR 3620 of e

bodyB62. Pertheimod, ssdowasteearh dide pditidr o€ thedrier Periphetal surface of
to forma conical surface that defines an inner

the qubbest lementi3Zl, pehich isslocatedyatl ther dowstreana sideadin the flow direction

o GRIFETER, s e et 5440 R s of e s
porlﬁr?‘?(?%, 3fhich &XBnds TForfStHe fin f%rﬂ:ﬂ'ne?élxkﬁrface of the pressurizing
enbodi nent .

I'n the ejector 36 0 pr esent
portiorh @é2deim the flow diteetior| afinthe réfYigeranty isdethat ithet Hewnstream side

fluid-tight seal to lim¢t the | eakage of the. )
porijefy ﬂ?gtﬁﬁalnﬂ,er ripheral sirtasar aletha ruﬁa&rh@en@p&&?& continuously and

s 45k i, ARG G o D Boion 3520 to

fornfr thsicaps@afady thdtedéfimgs ah iAREMBiaetar, iWisicR] ohRsssRely increases
to the external devices, even when the second Cover

towaisl the dewostream sidei in jbloe Slaw edirectioni of the hkefrigerant.  The other
deformation of..the.ejector functional, unit 360.. 20 .
remgfrugd SBhite 3 the BIREOT36 s i SAme g ol ahe oeh apbesiment.
ol o . O . _
per Toone Sfettor36 o The pftsent eiRihRBAt, e sLbbiogleRitR 370 provides
the flaidstighe sealdol limitdhe ledleagecof therafrigerant, ewbichi isiowputted from the
performance, | ressure increasing. performnc

ejecker fupctignal it 360, (I%E?"ghﬁm mchﬁtwsﬁn)tr@swwnméoveer) 364 and the

e loRbash s ABeS50%, 3t e b B CHBPectAPBRY cjector 36 o
the AxtthapHEVIEky, e@Ft Whhthe! Secdmdetdliel f%saﬁﬁOdéfesﬁhéggEti iﬁgpossible to

the present invention, as shown in FIG 13, an

limizthe deforrnation of the ejecton fupctiomad nitr 360.F1 G 13 is an

o Bl SRR o Bk S e ek s ormes o
e SREIBACh e peipnEal e FEine b B 96, e s posive

to infrolve atktesy eperforiiancer €prasgerizing , paidrmharice, oé.pupriessure increasing
fromthe ejector functional unit 360, fromthe gap
perfoemanes) ofibekiedon 36over 364 and the ej ector

(E@ﬁﬂﬂgﬁh?@mbﬁﬁﬁit 360 is limted by the 0- ring 371

_ ted with the sinple structure. -38 (Ninth
Enbpslithe Ndevehth Teh%cfdi?ﬁbht,eﬂ"féogél‘i@BHY éyhﬁdr%ﬂfl %tblﬁgr element 370 is

peri pheral wall surface of thé nozzle 361 o
use@jas dheresilient memberu Aliterddtively aceandirg fo pn eighthieambaodiment of the

ey st s SBHWAL FAls, Then ST B i tesent member
FIG 1898 afERtialCbrobS8ectional view of the ejector 36 of the present embodiment.
The other remaining structure of the ejector 36 is the same as that of the sixth
embodiment. In the ejector of the present embodiment, the leakage of the
refrigerant, which is outputted from the ejector functional unit 360, from the gap

- between the second cover 364 and the ejector functional unit 360 is limited by the O-

ring 371, i.e., is limited with the simple structure.
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5 present invention, as shown in FIG 14, the fixing
portion 362a of the body 362 is constructed to cover
the entire nozzle 361, and the outer peripheral wall
_surface of the body 362 of the ejector functiona
(NinghiEmbaimesitsecurel y press fitted to the inner

5 T 50 oo Ol s o e 361 o

the el BHeNF, il PRy FHBsCHAEH JlR R periptera vl
surfabe of itke Hfirstroodem363.. Alcenativedy) ddeording ¢db @ niifthigmbodiment of the
constructed in this manner according to the present

presenbJaveRtian, arshewadastiGwnl4nthe Bxingnporion: 362 @f ¢herbody 362 is

conbiced 53 A EPBRERARRL 1o B0 3BE SELUR! S RERERT P surtoce of the
bodww;erofetm@gécta?%ﬁwérm Ghit 1380 ¥ Js)ecuu_@gmge&ss fitted to the inner

simlar to that of the .15 seventh or ei

periphealiwaliraurface afttbe firstccaver 3630f. t he present .

mbodi ment . (Tenth Enbodi ment) | tenth enbodi nent
of El TRl PHL aFosrseciongh e of Fhes Se@or 3 of the present

emtERRABA c e othef repiihg Sinhurd of B citbtcr 36 Bt sarag as that of

previously conne

the tsixthhembodirhestpe nEven afhdrhehé i djettor V39 as adopistrueRiaY imdhis manner
as_ the external 20 device) 17. Therefore, the second :

accqrAinghtas s presentterpbediswandadvantages;nuhishrarecsimilar to tthose of the

s SRAUHENE o oFHELE PR PachiYe, 0 fossbld LMl the resien

merhbér {theStubbepRIEAERE 376 or &eis‘bsﬁneﬂs'i?%”%%ﬁ iﬁ':éiﬁilall?o that of the
\ shOw ng the ejector

is a partial cross-sectiona
sevegghaneighth émbedinmmpty theoejetfords ofithe presestrémbodiment.

(Terfh EPRROGMERRT onbodi mont | & a known tank — and. 1 ube
ovaih P FanR SPERARent BEEhe Aidsant helfion 3% showp in FIG. 15, the

secanehtover B64 igpformicdnds 3 fipe, SwhRRI i§ iprevibasly idannaaie ttei i.e., which is

simplicit lurality of tubes 17b and corrugate

- : y), a p |
pre-instajledz &0 t)hﬁemj@tp@peam pHtbe firstkevappiatar o(sepdrg asothe external

, l-ate and distribute th frigerant. The tuybes .
devigSF 17" ke, e Scond it 7Bl et sbectkaite theend portion of
the SEEBRH 3641 VE&eh - whi

© SOOI coRC 30, [ItEMDRRE B (eMErahE B, 146 which connects
betwrenc the iefecherc 86 anch thed finsteevapotator t1h és alsabeliminatefotRG, 15 is a
n%?e heat exchange,_FuthernDne, the second cover 364 '
partd crops-ssclonak VIEwmshawing: theseigetovidbuang the Sist-evaperaton 17 of the
j L pre-installed to the first evaporator 17 '
pres%gtgmbgedw%gt'.t he second cover 364 (nore specifically,

a Cm@maglygﬂmofitét@aﬁﬁ‘é@oﬂ? bR mé’FFe%bn?éh-ib%ﬁﬁéﬁt is.a known tank

surface the second cover 364) to the correspon g

and.ttglpﬁ( typmhgauﬁthppger. t Specifiealiyhthe firstavaporitor 1hinglgdes upper and
Ioweg}gég; ;1{% fﬁrﬁ}{;'t%ﬁé&ﬁ‘ﬁer' E’anf(ug% Iise Otli_etp?ct(tecll1 %out 'trr1é¢’ tsake of simplicity), a
plurality of tubes 17b and corrugate fins 17c. The upper and lower tanks 17d are used
to accumulate and distribute the refrigerant. The tﬁbes 17b ektend between the
upper and lower tanks 17d to communicate between the upper and lower tanks 17d.
The corrugate fins 17c have the wavy 'shape and are placed between each adjacent
two tubes 17b to promote the heat exchange.

Furthermore, the second cover 364 of the present embodiment is previously
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-5 other remaining structure is the sane as that of the
si xth enbodi nent. Therefore, according to the present
enbodi ment, while advantages simlar to those of the

confedietl G ik /A re-aaaUgR e HekiaBHormbE f¢ by seldering the second

coues6¢ ref ShethealSlcohHicuTl ruod 3632 EHAE S ffperl surce

of thesséqontadevers 36Ky tanthe cbrrespomding hianki 22d 1@he upper tank in this
Furthernore, the ejector 36 can be easily

. redyctjon. t . i )
'nsteméieéﬁmghowhm the eefrigerantvis caipplied 4o thenfirst evaporator 17. The

' . at i ' r.3 he. ext ernal. devi ce

other Vet S ok S8l pstul 28 the 8o srrerimesy
exarThefafotd) Gacebrieg t6 TRBSSre&M drhbolfferit Wﬁleci’ﬂ%‘ﬁta%% similar to
and the second evaporator 19 may be further | ntegrat

thosenof; the sixthegmbodimentr cart be achieved thecejecton fuinctioriat enit 360 can be

d, the ej . i h enbodi nent
recciiet It B! e Fornestedctonih Bk 14d- 1 Dnvihe EEPMaR davice and the

et 38 i 56 BB TROHARER o, LS P By B P aow the size
redudtionr RfrthalnwsreNthe sjetcr36 Edirbe rhsiecdimet®d to the external device.
functional uniit 360, i.e., does not contact any part

of A58, e integrationcef thesejedtari363and theiextarnal deviee is not limited to

the BRE0E Bbalfhei aPhet *AF bxarhile, Bl blarich fnnection 14, the fixed choke
18 difdVee é’&ﬂmﬂ%ﬁa@?rﬁt@% }9 Jﬁg\l BE fARPet 'ihtégf‘étﬂﬁ%‘i f ﬁ'@:g@l%i’éd structure

t he second cov not contac

of the extieonal BRitesantbthmdjegtort3Gn (downst r eam end
por unit 360. For

'og? of the ejector functional _ . , :

ex aﬁb? X fotentl eeﬂasﬁlmﬁatb‘edlsﬁ@sge @baye mayehe swmdified as follows.
congac ~puter rj A rg.ac t n le ..
SONUEE I the Sy B AR or "GPt A 964 & e to the

firstetovet B63 20ch that e aecord (co?6P 368VEbes'RaH chtick 366 Ehtire ejector
cover 364 is deforned at the tinme of connecting the

- fundligpahtunit 3A9; iz64dees nak cortact anylpatibof the ejectorsfunctional unit 360.
' siple to Li.mt the deformation of the _ejector .
HoWRRE it Tk Serti vengion ts 250t RNl b Rhigk, Srecirieal, it is only required to

fix tﬁé’%ﬁebﬁ@gé\ﬁer 364 td'thehint cBber §g%§f?s{1¢]ﬂ Etrnéiﬂ'}’e‘?':etgﬁpawé Second cover

connected to the second cover e expand prpe

364pioes not 86Atact sther diffudend portiorh 862d0sifie rerid perion $@dwnstream end
and the second cover 364 is fixed to the inside of the
pO@F’Séﬁmaﬁeﬂﬁ%@rW'PBﬂl WyBE68f the first cover 363.

A ETMINGE R TV S
peripieeral sifidcd of tHeendas 961 @!dfoﬁ?‘gi)oﬁ?mﬁ?ﬁéﬂn@id@ g@&idri)%? the ejector

of the second cover 364. in"the secon
funclionale unitnd6Qyr evers svhermdhei second ceaver t 364 ési deérimed at Htbe time . of

coneekRl it Setasith o 36 ctoy i cxbatal dgyitend: s Bossible to fimit the
defofIRNGA of S eiRtar ARCHBRANNIEEET fer non- her mal

fi x{2)dnnihersixtheto tenth 2ethddiments) @it thd edseerhere the first cover 363 is
connected to the second cover 364, the expanded pipe portion 363a is provided in the
first cover 363, and the second cover 364 is fixed to the inside of the expanded pipe
portion 363a of the first cover 363. Alternatively, it is possible to provide an expanded
pipe portion in the second cover 364 to fix the first cover 363 to the inside of the

expanded pipe portion of the second cover 364.
| -40-
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5 the second cover 364 and the first cover 363. For
exanpl e, other fixing means, such as press-fitting,
swagi ng or bonding, may be used to connect between the

d 363.
Fur CAD I et 3o arobaes, HaF Tist srieu Hiead G3b of the fist

'cov@roBBQCéHéf the séélﬁlcﬁécﬁ?&vofhreéd‘ %ﬁb% ctona ver t%dﬁlsare tightened

pOSSI e to use I XI ng neans I nvol ves

togetharl to. conm:chlmtvdeenafth@ seqonid \wevelt FE64TBBnd3€théS¢ﬁstt Qover 363.
|l ement the fixin In each of the above
Alte IYreatiys otharen glermql fbing maeanso mayabe dised to connect between

the SEEGATEG .36 o3 e et P16 SPRF BlambB ARG B means, su

as mﬁmtﬁng,hk{ﬁéﬁi‘h@f 8© hohel , o‘?‘rﬁe QIEe ove it @cﬁ’ﬂe@ﬁe@ﬁ‘%e second

be used as the refriger t he i ment
covauB%endrtheﬁrsmmréﬁBor of the present 15 invention

T R BB ) B e bbb S oF sSLE i e efcor
nSEEAFURNLID, 3¢ GBS e e e st

Spemcally, ispot wé&ﬂng intayobe veed ite avprptertithetfiding6, s
plied to the vehicle air conditionjng system

Hovvé@e An egeh apbitheadboye mbodiments,e tie i mMmaryonh!omﬂuorocarbon

el e 58 oGO, OB B0 57 e rerigernt s

limitedetd RIS Wor " hpgé r ﬂ?dl%al‘b?@' %fr:ﬁﬁéh?%? 'E'éﬂfon tl¥kide may be used

application of t 'sj ector prese

as the\refrtgemnt] of thet above embodimerits. Fuettiepmore; fthegseetor @ﬁ the present.
10. Add|t| onal advant ages. and nodifications wl
'nvqnglgau MaYobeueprlied fo %memr&lﬂ:al wefrigesatign cyglee in whlch the high

Presse Bk B dra R ECExck BT el BResiRcnt ot ve

app e pan seachndf ithe Ustidvat ewﬂ)oﬁmﬁéﬁése&héh@éﬁtoﬁmféfrl?eratl%m cycle 10,
descri bed. Furthernore, any one or nore ‘conponen

whighinclidesitbe above disausskdrejector:36 is appligd tmthewehlcle air condntlon;ng

syt iRl 8 Siblcafon ofshe stasent L@ﬁ‘e’ét?qﬁi’s”ﬁoﬁmmed t this. For
exalﬁﬁﬁé f tﬁ\@t ?jé@ﬁ}ft tﬂéﬁ‘ Fatfdh fgdg e i) eﬂn BE abbg& O#d ﬁe statmnary

For "exanple, the's tlon eni ng SI pI pe

refngetattom eptledi Farthermprd) ethg0 applivatidadof ¢hé hejectoe @8I of the present
ver, 364 of the sixth to tenth enbodi nents. Also, th

'nver'FlPF'dS n%llf@itedéo@h@femt@r fefrigerabiensackest): nay be

e R ke au HhaTBBRLARReS T Bl ofEl (AR s i
the dhiat Tie eiventiBd inSits brodderctedfisOls EHEFRfOrs intt: |Il'ﬁﬂ'% to the specific
detagljaeCt or functional unit that includes a nozzl

.prrgssisenh?-myeaauparamnaad hlilgstmhmsxampﬂemlshown and described.
Funﬁgﬁ'ﬁpr ?da%gﬁélt% m%gdb%&ﬁé’ Ismolfcgné SofJ tﬂ'enaegm}eoembodlments and
modifications thereof may be combined with one or more components of any other
one of the above embodiments and modifications thereof to form an ejector, if desired.
For example, the suction opening side pipe 266 of the fourth embodiment may be

provided to the second cover 364 of the sixth to tenth embodiments. Also, the third

~ union 167c of the first embodiment may be provided to this suction opening side pipe

266 in the manner similar to that of the first embodiment.



a fluid suction opening, through which fluid is drawn
into an interior of the body by a vacuum force
created by high velocity fluid that is discharged from
' the nozzle;, and a pressurizing portion, in which a
Whah igclaimedfist he f1uid di scharged from the nozzl e -and
the fluid drawn through the. fluid suction opening is
pressuri zed; and a housing that is configured into a
. tuby i e eives at |east a portion of the
L ej ecwtngtf’]e{f.tg?lgi)l ng[r@ﬁni t, wherein: a housing side
opeahngjectali filndgiiopahemitatieat inthelegha anozzlg, ewhich depressurizes and
eripheral wall_ surface and an inner peripheral wall
expgmsr pressure fiid supeliedhthereionand cabedy, which ishisined to the nozzle,
[ j..openi ng of the body; and the housing
Whé;#%ﬁetﬂgg%b%)n I's adapted to join with a suction opening _
side extgrad steort 8pehifgPHBulhi ivittict Rtid lﬁLﬂr@Wnsinto an interior of
drawn into the fluid suction opéning. 2. The e} ector
the bodyrhy ayatuuml force treatied byi high tvetoaity dfuid thétuiscdischvarged from the
nit is formed by joining a portion of the nozzle to
no ﬁ'aﬂ%strean1end portion of the body in a state where

the porti o e S t ) ¥ hogy.

and {he uaRrEestrbidiBaRicR, i Wit Rty Sie Ay icharged from
the hbezieandithe fluld Urewm tardughithe fluid sudtish oering ¢4 ressurized; and

-~ outwardly fromthe housing. 3. The ejector according

t o 8lhausing Watis configured iotmatubulay form apdireecives:at fegst a portion

' ' conducts the fluid to the housing side
oftli%gﬁcﬁ%ﬁ%@%%%m@” eam end portion of the
suc e . oi Lo h o o
2 G2 SR 10 ofeARoPlel e b shOUe peripheral wal
surfpee ahdaniisner peripleetal wal surfpee oE thve hodsing antlicommbinicates with the

Auid P rRpeRi PEIE BORAIAG 1 de oxterhal devico. 42 4. |
- T i L.aq: . i ] .
Fur Hicp ing? S EbBAk? 5"a6a0081 %, i il 2 sligton sopening sie

exterhal devide] throughewhiehzhe fluid Ry drain ints! EHEAGIHERRIBA Bpening.

portion of the nozzle side pipe is joined to an inle
opening of the nozzle; and a nozzl e side connecting
ream end portion of the

- porii.on.i rovided in,an ups s
2. nozﬁ'gré%é(i%'p %cﬁé&gﬂt}oi%a'%;p?’bﬂrq% connect with a
noz ' I ' t |
[o" B CRety fnctbi i Srkiby BRI Bokl o e poce o an
upstreamrendiportion, oftherbwdy. in a state where the portion of the nozzle is inserted
into the body; and _
the upstream end portion of the body, into which the portion of the nozzle is

inserted, projects outwardly from. the housing.

3. The ejector according to claim 1 or 2, further comprising a suction opening
side pipe that conducts the fluid to the housing side opening, wherein:

a downstream end portion of the suction opening side pipe is joined to the
housing side opening; and 7 |

a suction opening side connecting portion is provided in an upstream end
portion of the suction opening side pipe and is adapted to connect with the suction
opening side external device. '
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a downstream end portion of the body, at which the

pressurizing portion is |ocated, projects outwardly

fromthe housing; and a pressurizing portion side

connecting portion is provided in the dowstream end

portion of the body and is adapted to connect with a
4, pre ldjéd i _ -

Conduat o] PRIk o onf it £ EIURE comprising a nozzle
sideppipeitbat cahdutis:the fluiddo theawzdiepwhieeeiany one of cl ai ns

1to 4, wherein: the downstreamend portion of the

bod§, dAWNskFEanR endPartienQitheinagziecside gipe is joinggktioean inlet opening
of the Bfﬂ@i%{ in the housing w thout projecting ‘

ou{'vvard'l y Tromthe housing; a pressurizing portion

si da rozaleesitié ROnAGEHAE PortfonPik Prt if e e ' the

end portion of the égggiﬁb; g¥bﬁﬁggﬁﬁﬁﬁe pressu?@ghﬁgﬂon(fthe
nozgeraide pipe andcist adaptaddta nenmectswith i  inogzlposidé exteindk device that

n N ontion i s adapted to connect wiith a

C°“§‘?‘3§§'ﬁ‘% ﬂk’&’nﬁ’ 'P‘i”g:lF'si de external device that

conducts the fluid outputted fromthe pressurizing

portion. 7. The ejector according to claim1, wherein:
5. t heThewjectgr accdrdihgsto any dmes bf claims 1ttbas, wiseremaf i gur ed

into &&ubul ar formand receives an uRstream si de

wi

por 8i ¢VRtreaim- &nd pesiort of thedrady, @i whichtthehprassutizing portion is

locaFRf S ol B MMl g "Gounat r cam o do

por §ipresurizii peHssi eidef éﬁrﬁfécﬂﬁg'pdfﬁbﬁ is @)lﬁ'%\)ggé& bn ttﬁﬁ.acisownstream

pressurizing ~ portion is |ocated; and t hat
endfpaorontaf the bady@nd isyadaptedctio amma:bmnﬁﬂmiacptes&unitin? portion side

-43 each other erein: . a downstreamend portjon of _
ext%é gevics t%@E\FePd&&S jtﬁe fluid oumUedifroms:the (RERSSMGIZING Porsion.
bl ock; an upstream end portion of the second cover is
joined to the second opening of the block; the block

6. is ﬁbebjemstdoedingimmnyoonéw@f@hm Orto 4 ReHdreipal uni t
such that the thir openi nghof the bl ock, which forns
t hetheodewnstreameengh partian of the besunat whith the prassarizing portion is

I o) i of .t he body.. and at | east e of .
Tocaled. i et 1B, 1A IR g with6 i 8¢l Sserc Hiom the housing;
dove préR i i T8 éaa@

_conngct i ng 'Sgiﬁrgﬁf' g\ﬁﬁ1 gﬁ'ﬁqéstﬁgg pt e@qg%ﬂmdnec é‘\%owastream end
portioncefr thedmusihg gt evhieh bl prisssurizing $ortivre issipeatiedr and

accgr di n% tQ.claim.7, \_/cvtperei n the connecti r&g Porti on

i ncﬁ'l?d@’? sgurizing portion side connecting portion is adapted to connect with a
pressurizing portion side external device that conducts the fluid outputted from the

pressurizing portion.

7. The ejector according to claim 1, wherein:
the housing includes:

a first cover that is configured info a tubular form and receives an

upstream side portion of the ejector functional unit, at which the nozzle is located;
| a second cover that is configured into a tubular form and receives a

downstream side portion of the ejector functional unit, at which the pressurizing
portion is located; and

a block that has first to third openings, which are communicated with
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fasteni ng menber that is adapted to be nechanically

fastened to the correspondi ng - external device. 9. The

ej ector according to claim7 or 8, wherein a space is

efined,.between an outer peripheral wall surface of
eacﬁt%h%'j?meﬁmfuncti onal unit and an inner peripheral

wal I hPSSn tlﬂﬁf 27 : L] AL _ .

accor%l%g to a%‘?d ne !gﬁ‘bgfﬂg??r@ﬁfqvg}gs, Joﬁ}ﬁ ﬁdeﬁgﬁ'%t opening of the
blodgnpri sing a suction opening side pipe, through which ,

the fluid is conducted to the fluid suction opening of o

t he 8fodRstreane endnporkiop Afidersecend rovenis jamedto the second opening

4 | on opening side pipe is joined to the third
°ft§%$’ﬁu¢°$‘ng of the block; and a suction opening side

CONRBE bidtk I8 PositiRet Tetio itd eHe dje@Br ARTHORAMUE Such that the third
portion of the suction opening sfde pipe and Is

opeaimoofet'i:a glocl_arwbich faims tt]lmh hpﬂﬁngihsid'ef Iopggngnigdcsimtwnicated with the
.externa VI C tnr Ich the Id i rawn -1 nto
ﬂUlﬂfﬁg&hm?aﬂfﬁ{mﬂ?m& %eg‘zgawﬁh 11. The ejuect o? accor di ng

| ¢ . B iy e _ |
conasaeatt b B e nkuledh, 8HA P ol IR YBT3k ver and & downstream

endapaitibadftthe Fecoms tevercidd & cohnedtiitegortion! Whichstddapted to connect
eni ng side external device. -44"12.- The ejector

.0p A .
withya corgsaendipg epdermalidevit®r ei n:  t he housing i ncl udes:
a first cover that is configured into a tubular form
and receives an upstream side portion of the ejector

8. f Un%bogﬁbtdrmédcordiﬁg?’tﬁi ﬁﬁinﬁ e REEIT the éoﬁﬁg% p?@:?bnrnl includes a

a second cover that-is confidured into a tu
fastenithgr mesmbersthat doadapteshto bedmephanically fistéree & tleé @orresponding
functiqQnal unit, which is other than the upstream
EXt%'PEEd%‘ﬂF%i on of the ejector functional unit received
in the first cover; at |east one of an upstream end
portion of the first cover and a downstream end

9. por Therejeftor Ecoriiy Eb RIA7 BAS, WHGBIRES lspAce ROAIMEY between an
which is adapted to connect wth a correspondi ng

outenperipharalowall serface of the: ejestorf functivnalaunituand aaridnehperipheral wall
Sur@gégﬁg_lcover qare fixed to the first cover; and the
E v ENG OVl xed wi t hout contacting at |east a
downstream end portion of the ejector functional
unit, at which the pressurizing portion irs |ocated.

10. 13. Theejedtor aorordingotodamgohe of Ictirms T2to @) furthier doheprising a suction
connecting portion includes a_ fasteni n% menber that
OPEMNg HES PiRe, tBraughwbichringfiulg is sendurded fe the dluid suction opening of

the BBHY, SaRGRHNG

a downstream end portion of the suction opening side pipe is joined to the
-third opening of the block; and

a suction opening side connecting portion is provided in an upstream end
portion of the suction opening side pipe and is adapted to connect with the suction

opening side external device, through which the fluid is drawn into the fluid suction
- opening.

11. The ejector according to claim 10, wherein the suction opening side
" connecting portion includes a fastening member that is adapted to be mechanically
fastened to the suction opening side external device.
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external device. 14. The ejector according to claim12
or 13, wherein the second cover is fixed wthout
contacting any part of the ejector functional unit.

15. The ejector according to any one of clains 12 to
14, wherein a resilient nenber is provided in a

spa e second cover and
lz'theq?ﬁb hﬁggha¥ﬂﬁktjec or 2@@%?@ hg to cl ai m 15,
mhemhenoughg|naadésent menber |s a rubber el enent that

is configured into a generally lindrical tubular
form and Bsfifstosaveedhab is Iﬁénﬂg rréara dubulpoformnand receives an

upshPEEHRE Forior F Fid, RRkor Dcrol ol Bhubich e wrles located; and
surface o %ét%nfi“é?ﬁ/%{ tﬁhﬁﬁe&%rg]fi@]rgﬁ iAth SXUBDRrY {l‘ﬁf afd receives a

i nner peripheral surface of pressurizing por

dowisireame side drortionnof lthei ejeetor fufetipnali pinit] aJvhlthrfsa@mer than the
ressurizing portion in a flow direction of the

of the
UPSH?Q!THS'dE portion ok the: elsctardupekipnal uni received i thevfiestaiower;

acc B s T8 afgiaistisant Pofl doddn o o FirgF obli a8 a downstream

endgsortiog dfCthe lsechitd @oﬁéﬂ%é@%&nhéctmmﬁéhabdh% k%da'b@ed to connect

correspondi ng external device he ef ect or
Wlthaaccorr@isngnd!ng@@emabdeme;l ai rrB 1 to 18, wherein a

dl s Fg@‘rtn%g‘l’ﬂ‘ﬁ@"@ Upfe2 eégng X EﬂYG\FAr{] ﬁqwhfl;gfiéeutﬁeoﬁrst cover;

and N the interior of the body 20. The ejector according
to any one of clains 1 to 19, wherein: an annul ar

S patlme setonghcaver daifiked evithoat Cpniexting &t Iadst acdswinstrdai end portion
radi al |y defined between the body and the

of ﬂ% Glécﬁ@{ L@ﬁﬁomalélrahmmvdwc&ﬂmaresgunaag dnortyon miecaiaded
between the fluid suction opening of - the body and the
housi ng si de opening of the housing to comunicate

13. t herpbedjeeer accdrdind to R RifPED UWhEEelﬁEthE%nB@f:tlrég portion includes a |

nanufacturlng an ejector, conprising: 1nsert

fasteningl membes that iissadapted td be medyarticalfyofastenedetce th®rcorresponding
funcélonal unit; inserting the body into an interior

ext @i ng: and joining the nozzle and the body

together and al so the body and the housing together

after the inserting of the nozzle into the interior of

14, t heThedsjeetod ddeording aot ¢lgien 19 of NS, hekbteimtse tsb@ond cover is fixed
interior of the housing. 22. The nanufacturlng met hod

witheuit spatasing @nyl parbobihe gjestasifunetinngl oniti ng of t he
nozzl e and the body together and al so the body and the
housi ng toget her includes sinultaneously brazing the

15. nozthe &jeetdrnscderding! e dinyebnd ok Blafifis [P tBORY, WbréRea resilient
member is provided in a space, which is defined between the second cover and the
body. _ _

16. The ejector according to claim 15, wherein: _

the resilient member is a rubber elerhent that is configured into a generally
cylindrical tubutar form and is provided to the downstream end portion of the ejector
functional unit, at which the pressurizing portion is located;

an inner peripheral surface of the rubber element forms an extension of an
inner peripheral surface of the pressurizing portion, which extends from the inner
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housi ng together. 23. A manufacturing method for
manuf acturing an ejector, conprising: connecting a
nozzl e and a body together to forman ejector

[ ik [ .Q C Str nd rtiha
peripHBfd sBft3be BEbhe prélNgb st 7 it RGeS0,
al so an upstream end portion of a second cover to a
second opening of the -46 block to forma housing
17. t haiTheegjectoe according tacclaim flop whieoeinlthe mesilientrmefriber tgan o-rmg
the ejector functional unit into the housing such that
an. upstream side portion of the ejector functiona

18. UN! treddjeltr iclitfind'F 2hY ohé drdfahiia telgg@ﬁb}’qiﬁ 3hé second cover

cover omnstrean15|

is atthbe emaqscprefmued)tcamemwesminmwy eXtefnal RleWfceyr i zi ng
portion is located, is received in the second cover,

and a third opening of the block is comuni cated Wit h

ndPsceReteh gBhuaREEt nd pap O A L. anhesein aidpwnstream end
porﬁé}i? dfi tﬁé‘%o&ilet icl%) f3FM8 a fdi&él’fdrgéaéunc t df”f:ﬁé ?zle, is entirely

housi ng i ncludes fixing the eject ona

receivet mttmnhbemrrqfthegmdyer by a non-thermal fixing
means. 25. A manufacturing method for manufacturing an
ej ector, conprising: connecting a nozzle and a body

20. oA eEieBr sl Aafie & A5 fhe bE PR 15 {iobhsreiny,,

f unghi anAdiak fﬁaceatwmﬂh ClircuRffershillp é)&eh@ﬁﬁlleﬁrodrﬂj ghe body, is
first cover of a hou5|n and connecting a second

radigly, defined bﬁbNaemﬁ‘lmgodsoandéhe ihossingpand af ter the
cong&ctln

OB SRR snate iS TRl Tatercser betuien thefliidhicHion opening of
the ggﬂ? %ﬁd%&q{oﬂ 5id€'op %ﬂg@a&mﬁ,%\foﬁﬁdﬁaﬁpﬁlﬁfé Eﬁé?@between.

he ejector uncti
pressurizing portion is |ocated. 26. The manufacturing

met hod according to claim25, wherein the connecting
2.of ATRENUGSBIING BRER0d FPrTaNHIREB NG AR EJCke) GorpBrising:

fi xil{ggrﬁﬁl_fﬁao%gﬁ |ﬁ%ﬁ|ﬁ gﬁ%ﬂgf@? a %i)%lyq:g f6mi En e;Egt%rtfunctlona;l unit;

inserting the body into an interior of a housing; and

joining the nozzle and the body together and also the body and the housing
together after the inserting of the nozzle into the interior of the body and the inserting
of the body into the interior of the housing.

22. The manufacturing method according to claim 21, wherein the joining of the
nozzle and the body together and also the body and the housing together includes
- simultaneously brazing the nozzle and the body together and also the body and the
housing together.

23. A manufacturing method for manufacturing an ejector, comprising:
connecting a nozzle and a body together to form an ejector functlonal unit
connecting a downstream end portion of a first cover to a first opening of a
block and aiso an upstream end portion of a second cover to a second opening of the
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block to form a housing that receives the ejector functional unit; and

fixing the ejector functional unit into the housing such that an upstream side
portion of the ejector functional unit, at which the nozzle is located, is received in the
first cover while a downstream side portion of the ejector functional urnit, at which a
pressurizing portion is located, is received in the second cover, and a third opening of
the block is communicated with a fluid suction opening of the body.

24, The ma'nufacturing method according to claim 23, wherein the fixing of the
ejector functional unit into the housing includes fixing the ejector functional unit and
the housing together by a non-thermal fixing means.

25. A manufacturing method for manufacturing an ejector, comprising:
connecting a nozzle and a body together to form an ejector functional unit; |
connecting an upstream side portion of the ejector functional unit, at which

the nozzle is located, to a first Cover of a housing; and
connecting a second cover of the housing to the first cover after the

connecting of the upstream side portion of the ejedor functional unit to the first cover
such that the second cover does not contact a downstream end portion of the ejector
functional unit, at which a pressurizing portion is located. | '

26. The manufacturing method according to claim 25, wherein the connecting of
the second cover to the first cover includes fixing the first cover and the second cover
together by a non-thermal fixing means.




