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EJECTOR AND MANUFACTURI NG METHOD THEREOF BACKGROUND OF
" THE I NVENTION 1. Field of the Invention: The present
invention relates to an ejector and a manufacturing

o caseli 1o ANpRARUFRETORING METBPB Ak REDE |

drawn froma fluid suction opening by a vacuum force
created by high velocity fluid discharged froma
nozzl e, 10 whi cBAMKGROUWNDI QR IHEANVENTAONS t he high -

- . yelocity fluid. In this type of ejector, the ‘
L F‘elq?ggﬁﬁéy@nﬂpﬂid, whi ch is discharged fromthe nozzle,

ang.Lh j o | chyd r h 1. .
sudnEoresEat el radtebed Garf ol STt B atusectilifio: method
theredfien, the kinetic energy of the fluid mxture is

converted into the pressure energy at a pressuri zing

2. Degoiptiamof Belatgd Ager portion), so that the pressure of
Sl AetAsE R it eNclSi e Biior. 2 fuH IRgrawpGETS0n i suction

I

0268644A1 scleses an”ej ecto rigeration _
whicle depressutizeshanc expandetiee high asloaity €luid.gdnabhis type of ejector, the

. depressuri zing nmeans for, depressurizing the pressure .
d'SChé'fgpqdhéU'Heﬁ’YﬁT'Qgﬂ%ﬂﬁCﬁﬁWthﬁgng@ﬂ@?Z’ﬁe pd JBeArawn fluid, which is

- drawf ¥ftia POy ueioh Uktl, Fe AIREEP Ryl e ACRTale. Then,

essuri zing ac 0 € e|e

| the lestid eperiyt obfiheeidiarmpaee (Cehhverted eor Bfe paeisard @fergy at a

cycle is I nproved. Furt hernore, in Japanese
pressurigngnporéionria diffuseuporiien), so that theomresare2of thesfluid mixture is
2008/ 0264097A1), the ejector refrigeration cycle is

Fied to a vehicle refrigeration cycle system In
t Wiy GHRMAE, TRPhhESS aln nﬁ_ﬁédz epafeh® PiiicaAbn 2RG, 2005-308380
: anot her 25 constituent device (e.g., an evaporator) o
(correspondifg taSa200570Ly8150Adr end niS200502686¢4Aedistloses an-ejector
- reduce an entire size of the ejectar refrigeration
refrigelation gyfde Whichueee aanqerﬁ'é:traﬁ aprafiigerapt SSpEzngrmeans for

deprosEpisife; B BbsEff B the gttt " T R Kiter fofigergpion cvce, 2
drive fi€eCifT £ borappsksbefs fedbted by théiWésétﬁizmgfﬂithﬂ‘ the e{j%kﬁtor, so that

: %J_e_ct or refrigeration-cycle, is changed according
a coefficient of performance (COP) of the refrigeration cycle is improved.

incre

Furthermore, in Japanese Unexamined Patent Publication No. 2007-057222
(US 2008/0264097A1), the ejector refrigeration cycle is applied to é vehicle
refrigeration cycle system. In this ejector refrigeratibn- cycle, the ejector and another
constituent device (e.g., an evaporator) of the refrigeration cycle 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
réfrigerant, which is circuited in the ejector ref_rigeration cycle, is changed according to
a réquired 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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30 a required performance of the refrigeration cycle.
Therefore, it is also required to appropriately change
the specification of the ejector by changing the sizes

in theoboeffigeneyppRItSrmaRe @O, e and the diffuser portion

of the ejector according to the required performance
of Furibermaone, garganeasal, drel eonstituent| demicas ohéhe e]ector refrigeration

L N e

sepa@}%l?é{:& H{qctéf?"ét Saref c&ﬁ‘ﬁecﬁé@‘:foﬂbtﬁé?'f ‘cl‘u%%lfgﬁt #’(ﬂﬁgerant pipes or.

as e conpressor radiato

throughediteat camkedtion. evaporator, are separately construct ed
and are connected together through refrigerant pip
or ThAFeloigh iai e tcasenwaers dhe ejector refﬁﬁer@tianecvqlew is rﬁpphed to

atferEf G HREH i Bl Suerfso b Bk JifE, fetufeH pformances,

wherdtid & Péﬂf[cétﬁ%“df%epé_fefcﬂir”%n% gedhed chBBge the outer sizes of the

specitication of the 'ejector is changed t0 change the
ejectouioad thez shapés tofiethe) eonmectiand ofhéhea lejpetor abnnbeted to the other

s BN ot BB T AT e e
the ot @r{sﬁm dt est@%tgibacﬁélﬁcégz Q?tthé( ?eﬁ@e{'%ﬁ)noéﬁ?é may possnbly

cons uen VI ces ernal

be detefiviaped.at i on cycl e may possibly be deterl or at ed.
Particularly, in the case where the ejector and the.

ot Rarticelatly; iim fbat casevwbere dhe jacor @nd Bae) offtert genstituent device

(exehg A i LR P GG S S ST RRR S her ke in the

case PWH | $aidriRRe '\bUnéﬁﬁﬁn@énﬁSteﬁquS ﬁ@&ﬁé@&ﬁ4QQJAl)zoo?hE7zzz (US

ej ector and th er constituent device.cannot
2008/01265!@951%)1 tthegejebior arde the btheautanstibient: davice bmnot be mtegrated

cond4L505 o A0 ST TSGRl hErecir o
e]ectépaoé"ch%éé’d‘ dfl@afbetl# '&J Irﬁf{énﬁf Eﬁ ﬂﬁ?lﬁg‘?}@; Jace. limitations of the

e]ectQIf' the ejector w thout changi ng the outer si zes of the _
ejector and the sha Ees of the connections of the o
ej sowsvegul tSodthiéUl etmchan@elttﬁeospemcaﬁm@h opribei sjastor without

changngt 1, PUES; Sred abr B et B0abd TR 4t b HEE coppections of the
ejectWhBUE tbHRe ?é@ﬁt'éi’geht% M@%gﬁgré@&bh% thE®ime of manufacturing the

consti t uent evi ces t er nal eV|ces
nozzlejmfctherdlﬁﬂﬁan;g}ehm|06ﬂ1@:y:;5ceor when t he connectl ons are
made by heating the cog}ectlons to the

t el dNUENE (CARR WhErenEhe KIRCRF I rr@nﬂestfﬁnbo thgeother constituent
devfe?ﬁﬁ@%x@%ﬁ%@ﬁ&#@ o‘ﬁﬁ%ﬂ. %ié&bp 'ré((fng@&tﬂfont tfircfe!1 %yhe%rhthe connections

correspondi ng par

are madé pydenerigvie orirfectinAs rtatth@rmghltefr@@mnrmke Y ehe @3se of the
fastening using a union and a nut, which are tightened

brazinggthenthermeldetormatiantay passiblyoccur te Hee serrsponsing parts of the

e o BT S BRI 3 GBS, such as
fasteﬁLﬁgeﬁﬁn@{B(%ﬁétSH g?\H \ﬁﬂgﬁt ;\Adlg‘ﬁh ;%:fre tt}gﬁ?éﬁrfgﬁll ﬁg%]egﬁﬁ'u ﬂbﬁl{é’f‘qﬂ the case
of theomeelsanicali fagteming, sthef cornespaindirigoparts lof the ejector may possibly be
deformed by, for example, the torsional stress applied_ at the time of tightening the
union and the nut togethef.

When such a deformation occurs in the corresponding parts of the ejector, the
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perforrrahce (the pressurizing performance, i.e., the
pressure increasing performance) of the ejector may
possi bly be deteriorated. SUVMMARY OF THE | NVENTI ON

perfoFfianee EeNbrdsBuAzihg Perfarthanss cise.} tiee pRgisare increasing performance)
di sadvantages. Thus, it is an objective of the present

_,OfthErﬁ}%G’ﬂOIr maytnﬂsptb@wbaélegermﬁte@t or, which can ease a

change in a specification of t he ej ector and can
~inprove an installability of the ejector to an
external device. kKyMMARY @ eHEARVERTTOR of the
present invention to provide a manufacturing nmethod of =
sudheapregest tioventidi addsesses thehabovebjdisadvartages.t h&hus, it is an
present invention tq provide an éjector that can limt-
at

objediveedl e DieseRt Inventian £ praYiEe apaEigekpnpyhisnfanopars: 3 GRange in a
specfisaflofi i€ RICPE AR of ey f L BF St Rip of offF Gctor to an

exte@RY | d&dcd.t 6 |§n@ﬁ6tﬁér adhjectiveY ®f ofhet ftﬁeﬁérﬁsﬂﬂkntton to provide a
i nvention to Frow de a manufacturing nethod of such an .

el suichvan ejestarbj ecti ves of the present

| na 3u§ﬁte€ﬁbach§ef%ﬁ?sﬁ% PEFSAP Yol osBRM{H oy ciepfer that can

Ilmlt | elilfior h‘f‘g& EQ%FmHHéé chle “%f(% a(\% d&‘?rﬁ (ﬁ] %\‘r‘éej géﬁ;@%&iﬁdmg part of

he nozzl e ressuri zes an

the djkttod ab t!m)tlnmioft tonireicting The ejeutiyr fosa dorrespd:r)dmg external device. It
~ indirectly joined to the nozzle and has a flurd
is angjber @h]%'ééﬁmgth@nﬂr&&em inventipg; tegpiayide anmappfacuring method of

drawn jnto an interior of the 20 body through the :
SUChquJ?J&Cé%ctl on openi ng of the body by a vacuum force

cr eﬁi@@ué‘% Hicobhjeehng 6ﬂ’th%| preSedtiabeticH, ThBRY i@qﬁoweman ejector,

the nozzle. A mxture of the fluid discharged fromt
whichodprzludes rah ejeetdrl mundtmlmdenit landugyhousiagt | The ejecor ofunctuonai unit
' in the pressurizi

includBe 3, 00518 LS dieh cahe naEcdepeasiizs shsf AKea high pressure
fluid rs%?h&ifhél‘%té iy Ijgadi’r%tdn%ﬁtlﬁ gﬁtﬁrcfdtﬁggﬁ{ d e Ble and has a

housi'ng Si de ‘opening’ ra penet rates

fluidtductiogopenirguaed apsiessintzid portion. SEMGN}EdEVd‘I attoiameterior of the

peri pheral wall surface of the housing and
bOdY:thfﬁugh she Eeidpudtionepening of Sk boew bypaswaﬁgmﬁo'fqeecreated by high

| velo%fydﬁwgmgdgl :i!j?#l‘[ﬁ?gga{;ﬁ%ﬁl? Q’?{ h&%l%.s Azrggﬂy 0 S&l&dﬂdﬁ %Eéc%arged from -

the ﬁeﬁzﬁ! aﬁh tHEe i@ drawh Qﬁﬁhgmt@ﬂ&lheslfdtlbhcbpe‘hmt{)@’\ﬁrés&ﬁr@zed inthe

e fluid suction Opening. 30To achi eve the objectives
presaﬂrimm@ porerentThenheusingris configared infbsa tpbular denm and receives at

least a portion of the ejector functional unit. A housing side opening radially

penetrates through an outer peripheral wall surface and an inner peripheral wall

~ surface of the housing and communicates with the fluid suction opening of the body.

The housing side opening is adapted to directly or indirectly join with a suction
opening side external device, through which the fluid is drawn into the fluid suct‘ion
opening. | o .

To achieve the objectives of the present invention, there is also provided a
manufacturing method for manufactur[ng an ejector, Accordlng to the manufacturmg
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 insert_ing
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manuf acturing nethod for manufacturing an ejector.
According to the manufacturing nethod, a nozzle is
inserted into an interior of a body to forman ejector

of the Witk IhR tfHérlh enoﬂb‘?'ﬂhe h@@y %ﬂﬂ%héﬁn%ﬁgﬁg of @h% By ﬂ'ﬁP the interior

Interior o ousi aft nser

of theﬁmusﬁa;lthelrmz@letm tm; bodparefdircaty b@dﬂd:ﬁetdiytjbmed together and
inserting of the body into the interior of th

also ma@dtgand Hee heusing aﬁ@ld“’ﬁﬁ'éy B tndirgcdy mrne@mgr—:tber

o s Sheve, ity e pi o RE Byt P e Rodihof g Midfufacturing

an e?é&@r t REESHIIRY 1o et PNl FECtRRRG N fetABA U Bagbiié N$hd a body are
od for manufacturing an ej eétor According to

conneﬂmﬂf tagathém go rfetrodn egectmzzﬂuac‘aomelaumb.dyThee, a downstream end

nnected -together to form an, ejector fu on unit.
pOrtigRdh 3 TGSk tlﬁéaﬁﬂeqtedﬁelatfa eﬁoefanegfq ' blogkant pigd an upstream

end &‘Ei‘&ﬁcéfeéjség)rﬁl éc{\feﬁs ase%l‘?&% eﬁiﬂg cﬁ"tﬁ?_el@@ek to form a

stream en Ion Oor a SECOﬂ cover nnec

housmgsamneceme ithe egéctbh eurdtionkl tpitl oNexe th@teqeatgﬁfmmronal unit is
recei ves the ejector functional unit. Next

flxedejfk’éettbﬁ heusing sueh that ani ypstoeam jsidel nomiam pﬁethaoejectng functional

ot e G RSN B B Bl  comnstrans
side bS&ﬁjd’Sfjtl-}é‘efﬁEﬁ)rffhﬁéﬁorFa?‘Sﬁ:tf }égnwgﬁclﬂaqﬁ%&m‘bﬂtﬂﬁ is located, is

portion o e ej ector uni't

receipeg ds tineé secandpboover,cand a thivd apeding of thecbiodleds comtriumicated with a
second cover, .and a third opening of the block is :
fluid éHﬁ’i‘RﬂwPE%’i"EE ofjithe bedy, ui d sucti on openi ng of the body.

o P eFTBRG gtk iy BB s pfinidedp HobHER riprloifh method for

manéfeturifignent gettoe mufcﬂﬁ%ltbl e ﬁeimmbtuﬁn@qﬁéﬂhedaradnézzle and a
body are connected to% er to forman ejector

bodyf aec connedted hogethar & foum ajpejacazrnﬂmctien@idumt o hen, tameupstream

side PRESACA el elestit yﬂéﬂéﬁ% iy 18 iy $ P68 s atery is connected
toa Hﬁ@ttqzov@r ?)F%Q*it‘ih e a?{ Eé%d?ﬁléd\fég dfthé %P%Hqg chfnected to the

Irst co e connecting o

~first apserr sfden thed eomedtingrofathet inestegae tside portioni oftle &ector functional

to.the first cover.  such that the second cover does not

unit £, HieyEirstayshaueh Erah g Fesend icoMelh foesh ok pentagh a downstream end

ortb 5 hE s By S G RO ot

i nvention, together with additional objectives,
features and advantages thereof, will be best

under st ood f r BRIEROESIRIEMONY QReIHE PRAVWENGEhe

o R Tvertioh, Badethet e SCRMERA b TemthEr etuish el agvantages
theré’dfew(ljj%erlﬁéé’t:}ﬁﬂe%tb@& ﬁdﬁ'tﬁe%ﬂ@%ﬂw‘ﬁeééﬁp@loﬁ' tfRé appended claims

enbodi ment o e present invent
and the accompanying drawings in which:

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
refrrgeratlon cycle 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 refrlgeratlon cycle according to the first
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- embqdigep

30FIG 2 is an enlarged cross-sectional view of an
ej ector of the ejector refrigeration cycle according
"to the first enbodiment; FIG 3 is an enlarged
pal cross-sectional view of a connection between
emb@ﬁeéﬁector and an external device of the ejector o
r eFIG g4 rieanognlasgedepatiabtbssgetlondleviéwrafta connection between an
enbodi nent ; FIG 4 is an enlarged partial. '

. ejector apd -areexienalidayvicepioan giedan eftigermtion: Gwstenaegerding to a second

ejector.and an _external device of an ejector
emb@é‘?’@f‘ﬁ@?ﬁﬁ Brr?sepﬁ\r@egﬁ%rbrdi ng to a second enbodi ment
of Fid?.eF 76 RCHialgRAHr Néross-sectiorfal Gievp of & @hrieplieh $Reveen the
partial cross-sectional view of a connection between -
ejectohand] & texteraad davice dfeam atjecter ireftigefatiom eycke tawcording to a third
refri ger ation Cécj e according to a third enbodi ment of

e5Ew PraseBhinveRtion;: "~ FiG 6 is a |
oL 15 8958 PR T SRRSO pfen pmbocmen

of thé prédent Mairiief; Cr oss-sectional view of an ejector

according to a fifth enbodi nent of the present
i n¥d@t 7ois; aFlealarged Lress-sentiongk yigwaof jal ejector according to- a fifth

. cross-segtional view show ng a nodification of the
emb‘l‘!ﬂﬁﬁ@tz?ﬁ@?ﬁ B@S\ﬁ@ngf’ﬂéo'éj ector and the external device

of Fifegfi hile Egiﬂﬁﬁ‘él;cr&&?&idnﬁl e Qﬁﬁviﬁg%\t indBflcation of the
view showm ng a ifrcation of the ejector of the
conné&&darf betvearothiengjattor and the external device of the first embodiment;

FIG. 9 is a cross-sectional view showing a modification of thé ejector of the

'fiﬂh embodiment;

FIG. 10 is an enlarged cross-sectional view of -_an ejector of an ejector
refrigeration cycle according to a sixth embodiment of the present invention;

FIG. 11 is an enlarged partial cross-sectional view of the ejector of the sixth

embodiment;

- FIG. 12 is an enlarged cross-sectional view of an ejector according to a
seventh embodiment of the present invention;

FIG. 13 is an enlarged cross-sectional view of an ejector according to an eighth

. embodiment of the present invention;

" 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 embodimeﬁt 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 refrigeration cycle 10,
which includes an ejector 16, is applied to a véhicle air conditioning system. FIG. 1
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FIG 10 is an enlarged cross-sectional view of an
ej ector of an ejector refrigeration cycle according to
a sixth enbodi nent of the present invention;

ek Sy A O SSRGS . 1 e

ejectBP | RIFAGEABOAS TyABCHONG! cYirpedior an1eidpalve’ réff§efagt NBiuid) and
to a sevent h enmbodi nent of the present invention;

compressesithe grawn eefiigegant. ciThescaraprdseonall Lvisenstatdany a drive: force,
' [ i ght h ' f th _
whiclgﬁggrt@ﬁ%m&\?ﬁ%gﬁgﬁgg ;vteﬂic?endﬁ\lfeg eﬂgin%%%g:sg\pvt@)&l@tugﬁ, for example, an

electﬁfg“léﬁl‘{&fé: ﬁﬁ@é:a gb’bﬁ_nal vi ew of an ejector according

a nint odinent of the present invention; and :
FI Ghelbompressparili sdayebé ai g@eiableodisphretricpib adonmpressor or a fixed
. showing an ejector_ and a first evaporator according to _
displacareenth cemperfisaentInothe gaserafside; variakiat displaceymy camppressor, a

refrigRTaY QNGO GO Do STHeter B Shen G YA AR IPGR R the variable
- displ?&_ﬁe@ﬁéﬂltb%gmﬂréikokef h eihee ché: FdfChhe Tkl Hisphsce éﬂtnaorf'lgressor, a

present enbodi nent, an ejector refrigeration cyc
refrigebantndielivery ratewaaenadjepted by ci#nging appbiking taie af the compressor
vehicle air conditjoning system FIG 1 chematically - .
by caupiiRe and degaup n_gttﬁw%@lq;?r@ nele clijteBy &mrﬁ*@rwg%r\ah%ﬁn electric
_ - . . raf G 5 _ _
comiEk 4 Bsoh 85 (hRFLor ! EhORPBERR LGy e an e acjusec

by ddj@stiigawn roeftionabrspeed (e GRMMBES P! rokdtions pratlt Bihe) of a
" adrive force, which is transmtted froma vehicle

‘corregppRéingral¢idc Maor.shown) through, for exanple, an

el ectronn ic cluteh, and a helt. The
 corth AR s cdnirctels S BPietsng autiet Aakiing of the compressor
L1, TETREBG 21 8 ks AP R0 Rl RAAR ool presure
refrigezént dyr axthateing ehgatr bebveam the hijhugiressiry  rdfdggianty which is
. .a displacement of the variable displacepent = .
d'SCf@éﬂ%ﬂf g’é’% the pampressepdd, andithe ven _ OHF%@ s {shair at the outside

o HESPRLEAIEE cotpdind 10 98 Ml NGRS i 3 g fon 120

- The eyoltRPRIN 1Pa a8 Gncélee@ierblbier, td eoitieabl HEENEA Gir delivery rate) of

_clutch. Furthernore, when an-electric conpressor is
whichsisdcentralled by ripicestol voltage fibal éf outpsitea fuenianesiy conditioning

rate can be adjusted by adjusting a rotational speed
Cont'i‘l?ﬁl@"'ﬁﬁzﬁ@fs'lﬂ‘k'ﬁl)ot ations per.unit tinme) of a

COrHRS BRI EEfAG&Btbh oy’ 2D of the present embodiment uses a typical
chlorofluorocarbon refrigerant as the refrigerant thereof and forms a subcritical cycle,
in which the upper side (high preSsure side) refrigerant pressure does not exceed

beyond a subcritical pressure of the refrigerant. - The radiator 12 serves as a

* condenser, which condenses the refrigerant.

A liquid receiver 12b is connected to an outlet opening of the radiator 12. The

| I_iqUid 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
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~15A radiator 12 is connected to a refrigerant outl et
openi ng of the conpressor 11. The radiator 12 is a
heat radi ating heat exchanger, which cools the high

formﬁcﬁgﬁﬁ% ﬁfoH gg@ﬁng{h&y exchangi ng heat between the

ure refrirgerant, which is discharged from

th@«memrs&ﬁptzfalifé 13 nfhicheis Ve thé&infoRatic iestpamdion alke of a known
air at the outside of the passenger conpartment of the

.Wpe,v§h¢m1r@):teclm ahliggdmphase Iefrigeroobloutlgt opaningaof tee liquid receiver

fan 12a ic blower, aro

12b. SOt WonRGoh akd B8 8, & iprEsstirie, s R sRPRissugaing and

| | [ '
_expaﬁgﬁg”fﬁé) highP 'prégierd hﬁ]&lédﬁ)h%&% ﬂ‘gﬁﬁg%?ﬁhﬁﬂ B! 6utPHgted from the

it1oning control Ice

liquiccrezeiver 12bf mitg elnaintennedlateepmsmfe teffidggrant emhich includes a mixture
enbodi ment uses a typical chl orofl uagrocarbon

 of thegasi hasgief ré&erawéam(éfthe javidnphasedictidgerant Tbedxpansion valve 13

atso SHEE i Bout oy unich el BE HIRBGH ECnallgfoncty of e

refr@i#&’i"?ﬁ1 HCHP H;bﬁjpﬁhba 3In tHecGGNhStrédm tshtfe betHd égiahdlon ﬁh% 13 in the
radi ator 12 serves as. a condenser, which condenses the

refrigasatiory eycd@D. C A qw d re_cel ver 12b is conn_ect ed
SR B S o
T I T

refriggantp ipassageeﬂcmag@d agr thedomtetu nipbamgs sidee of Xz Eﬂrst \evaporator ' 17)
[ iquid phase refrigerant therein.I'n the prese

descebed dialewt to spRSe Adidggise 0F superbert pf cxbedraf@g@ao*'eron the outlet

* operfid st PRTA: SPSATRRK 7 RESHT KT thel briifahfl 378t Bessure of

the fefrigdranied théﬁﬂ!t@t%pérf rﬁgﬁ%id%aéﬂ“tﬁﬁ figst: evaporator A, The expansion
expansi on val ve 3, is a thernostatic expanSI on

valva/a‘lem&o:hancan\ndngts@ degremmﬁe@perdng o(thelnemgerammﬂsw quantity)
refrigerant outl Q en'n of the | rec er '
therdgtdh S AMBRNG S 10 Hedres 6 svarbest of HiE FatHeianbon the outiet

operfifRSB M the Kitet ARbTHErIY AohiS *P@?e?ér@@ﬁ?ﬂ% e

r eqeibyanichl 2bnnéation MGsnnsatemam ale, fs espnected to the path of the
refrigerant, which includes a m xture of the gas phase
refrlgee”awr@ syelatllang the downstiear idecof berepansion. vatye: 13 to divide the

PANS a
now KPR RAIEINE Pkt refkEhecinio i oEHBbi angoxpancen
througfrf rthee&giinsiod valvel 135UPFHd dffafith tdaRndeims tIL Foid Cbe three-way
the expansion valve 13 in the 10refrigeration cycle

coupling structure, which has three fluid inlet/outlet openings. One of the three fluid
inlet/outlet openings is a refrigerant flow inlet opening, and the remaining two of the
three inlet/outlet openings are refrigerant flow outlet openings. __This type\ of the
branch connection 14 may be formed by joining pipes, which have different pipe -
diameters, respectively. Afternatively, the branch connection 14 may be formed by
providing refrigerant passages, which have different 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‘refrig_erant

;7_
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- secopd aVEr dhthabdi arblack 48P, whick raredcannects

togelfi THAEubl ooBhiR ek BRI bRl R B 15

Specifi-cally, the expansion valve 13 |ncludes a
t enperature sensing device 13a, which is placed in a
first evaporator 17 outlet opening side refrigerant

flow %%I%?preﬂm of %hgrﬁlfa][ltﬁer;cﬁ’fﬁteﬁ&"?sﬁﬁ?o 20 RBWEES the branch

outl et ropem ng TSt evapor at or

connéetiai M%\@hd@l'emﬂgérant SU@!ﬁ)mog@Jth&b sfuperdjedbr 06, t he
refrlgerant on the outlet 15 opening side of the first

diber ajesior 116 bas edfunstionoftdepsessuriaing eeansifer depressurizing the

refn%far?ti&{"ﬁﬂ?iﬁ UG0S et B Borined Bt Bl ORRTehstaoipe 150,
The N & @aldoy hﬁégJauﬁJh%tré’n ‘3)?% ePdn B?EUI %H@ans for c:rculatlng the

“refrigerant flow quantity) 't ereo In su

‘ refrlgdnamt byrehdegyctien cdctionp@atwan fofce)hef thef disgearged refr:gdnmt (jetted

tl et opening side of the first evaporator 17 bec

rem%r@fr\fédé&”%'ﬁ% isedisghanged, dea by daked chame dhe opozze .1@ “Now, the

struchFRCH b bfReidr- 1 il B SBRBRELPR RGP FeferBlcd ﬁIeG 2. FIG. 2

is. an%@b@sé@bﬁﬁl vidwl oF tHie\djel@of g, f | ow of the
~ - internedi at:ﬂgressure refrigerant, which is

deﬂ'r’r&emctor aﬁdhemes&iﬁoemmdm@mttmdué@anﬁjeﬁov&mwtlonal unit

The branch t 14 f
160, G hRNARG 14T g4 a It Srenias St Bielr 6l TR ertgt fgtional unit

160 MRRRIEY e r%?:%leoi i Eﬁd@f)?&){ hbYi W hl%l I‘?&éc%’r%ﬁ{/ Hneﬁed together,

openings is a re Tigeran Fow i openi
i.e., aperdntegraliyt yeined tbhethiehr €Ehe rH(ﬁ!s(r@utWBtlnolmdes reyfirslr €over 163, a
refrigerant flow outlet openings. This type of the
cﬁﬁqgetbppelse, are joined

by 'lFHéJ\Hditlég 16¢f (sl afdcRN lof PAREAYES g, WBiE8 BlaVétalnless alloy) and is
di fferent passage di aneters. 30Fufther nore,

configeed jokoarnat gﬁnpmllysa/lmdrlcainttdmlmd foron.onén d]het hezzle 161 a Cross-
ow outlet o

SectibGanies] o 181108t REP OB CAEICh e GRETHRATR is suppled from the
first ?ﬁ@@%?éﬁtoﬁpéwgg ?ﬁr%d%d&[)tc? : !ﬁ?gﬁgllf‘ d@:@?@és@nﬂ@%nﬂfexpand the

€] ect’o

refrigerhnt. gén dhie mepentlémboaimemtnehe edbztle 16k ipbNevabnezaé¢ that has a
the refrigerant flow, outlet openings of the branch

thfoa,’forﬂtelﬂ;\t"'l(iﬁh the creseaeciongl peeacenthe seliaerm passREet isominimized.

~Here 15%11@6% rl"{Oqg(jj aﬂﬂ%]:ftﬂéj bgn%é) pfitgl ng@}g?e?@ﬁ(f@(r}i%ﬁrem formed as a

conv@ ,ﬁsf&gpem ng means for depressurizing the
~refrigerant, which is supplied to the ejector 16

t hr'ﬂ@body\élazu issa tulmilar geeraiber, pihieh kbmadehef pjebalt (@.g.1@luminum)
and f5,2ORigERATIg SemEralhe Evingsital ibyar Fai | diecpoBe dpg dndludes 2
flxméeﬁ&lﬂfgg‘r gﬁ??e}eﬁ{getﬁﬁ &ﬁﬂﬁﬁbﬂ@ﬁm@gf (ﬂﬁ@rlﬁlgcijoéjt ?ﬁ%ﬁﬂgs) 162b, a

mixifg portidre 162¢ ahe alﬂiffusébworﬁdiﬁwzd Jwhichrareddrrarited in this order one
ejector 16 will be described in detail wth reference

after angther irpa flowadirection (@rre&maﬁntﬂ@wgifmonb phthe, refrigemnt.

Furtrtlgr?noerleegxt'i ?nner 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 supporti'ng_ 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

. _8_ :
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10The ejector 16 of the present enbodi ment includes an
ej ector functional unit 160, a housing 170 and a
suction opening side pipe 166. The ejector functional
nozzM.61 Kobress fittedantd Bl ROGEPed Bd tRE Fixihgsshion G62a e Rozzle 161
are integrally connected together, i.e”, are
and thet baghal 63 ajeconrbctad)tagether thkorhnotinei ejgctd Cundtionabersit 460.
fir cover 16 a_.second. cover. 164_and bl oc

whiEBENF rlﬁ%ﬁﬁﬁ’cﬁuseowa@wm 162bels formed g dirough hole, which

. ) . . I . . . - .
adal] SSSHFoU R i BF 2889 265 3 HNITOLAR hitecp th outsice
and thediesiee ofethalbady. 162. anmherr@asre?_tl;@é réfeigeramlt IsaitiormBPenifgs 162b of

configured into a generally cylindrical tubular form

the body H&2nate; cemipanicated rwith - @ gefrigarant dissbarge aepening 161a of the

ef,ri, ger.ant ssa to. which.the refriqgerant is _
"OZZLeu&&lr odl 1 dﬁﬁf%gweﬁfr\yﬁ'cw;ﬁ idizenarged,fiin 18 seqopd evaporator 19
fo i S e el N _
desciged Al &, UERA, IpIGA B 48 KA 69 rAERhe remgeant
suction opleain@11 62b. aAh inredr dismeter dffepotims ef thbrboaly, 168, which extends
ea of the refrigerant

ich_the cross-sectional 1€ . o
fromﬁgsrsa&a@nw tienQnenings, 1621 fo i Mi¥ng ORI 4646 ds progressively

redubdf 1BABA ne Hodfibtrdin A& (B ERLSA I HIGE 2k, gonform with &
shapehtfendistal ehdeorfioméd dowretreéam ahd porion) cfIB8Ghozde 161.

configured into a generally cylindrical tubular form
Thelhsoyixing partien ddde fermsya myxipgr spase (ecmixing chamber), in which

the FRSg A5t Aen 3t BBl e taL oPRoRBCTAE! e noze
16 ! : . _ _

151 RS WS B R EROBEAT A AR 4on openin 1620

to fodir tua irefifgerantt mixtoe, r Mher imner diameterr ofothe, bedy i162ein the mixing

dianeter of the body 162.ch_anl%§s along its length in.
portieg dod£ s apnerally cansthst alonstito®BgBT. t he above- descri bed

gt Aot Uy e WA, J6F e, S D 1620

© proghdyisielyt ereeed tewbed the dovassirdant lsRié, aRderRiatethd Bebss-sectional

i nner dianeter of the body 162 at the fixing ‘portion
area1eR dhe srefligeyant passage of theadiffuseopartionli todst és alfo tphegressively

incre3 844 kGt doves feam A i Pk the Siseh p5Higrm 1620 reduces
the ﬁ%cil@j"gfcfH@re?ﬁﬁé’raﬁﬁﬁo Ghé ‘?’Bﬁ’@%ﬁ'ﬁ& Ra6Ed) 8 ihereb8E The refrigerant

tor ctiona nit 160.
pressure. That is, the diffuser portion 162d converts the velocity energy of the

reftigerant into the pressure energy of the refrigerant. The outer diameter of the body
162 changes in response to the change in the inner diameter of the body 162.

The block 165 is made of metal (e.g., aluminum or copper) and is configured
into a generally cylindrical tubular form or a generally prismatic or polygonal tubular
form, which extends in the axial direction (the refrigerant discharging direction, i.e.,

- the jet direction) of the nozzle 161. Furthermbre, the block 165 has first to third

openings 165a-165c. Before the assembling operation of the block 165 to the other
components of the ejector ‘16, the first to third openings 165a-165¢ communicate with
each other.

- An inner diameter of the first opening 165a is generally the same as an inner
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Each refrigerant suction opening 162b is forned as a
t hrough hole, which radially extends through the wall
of the body 162 to communi cate between the outside 5
o e oD Herkig 1838 O hg el TS obdifino J67a and the
secorud mpeningal 65b wixtdnd in ¢hie iaxéal aditection cbfatige nogeailed difd @ooperate
the nozzle 161. The refrjgerant . whi [ ' '

' _of which is . )
- with gpgh piheiete foramoRedBEREh Bolepbr teoblogl 165scihgdhird opening 165¢

oxterfl B sne S, bBAy B p S HE BN on of e it
openiny €658 bhadRifaheecand Ypehiiy stﬁ.hemmfévmb@éﬁ,,thwhﬁﬁl%ozegnng 165¢

] extends 10 fromthe refrigerant suction openings
is compuriieatad withytheoraftigerant suctidrsopening d62bwfithe bedydéea.

1o Bisend poliia P ERtireno entl wirubnf Ob i Bt dhuer 63 % connected
to theF1YeE bp&RiT: %aogj’ggj' @g@r ﬁ@ﬁ ad&ﬁoﬁgéﬁéﬁeérﬁ]?ng H]og(tilo@ﬂ?eche second

m xi ng portion 1 m XI g’ space

' - coverNérbisr gonneatathte ithe heecosd rapesientL 68bs ¢ The dfdt fdooar 168 and the

, refrigerant discharge opening 16la of the nozzle 15
secon® fove bk ate wade ehiher Betalgdigh isoihesrne es that ehthe block 165,

and 4 BB S bBlr TR Rt A ore, st cover 163
and the%ecBnd leevél X640 BrdPfiinddPth Afe2BloLR 168 ™My Brakingconst ant
along its length.- The i nner dianeter “of the '

bodytenaatively, tthe first EoserlGloand dine s6anhd soverddidenmiyved vefrigerant -

* pipes,, GOc AU [ Pe SOPAEID IOCRE N0 & IS REding: pcess are
o : ! . >°
- perfdrfed 'Whgﬁ %he fﬂ?%f Jf'cﬁ@r él@%darlcﬁtl'@ scéﬁoﬁg Q:%I(rﬁls ?ﬁ{ g#%o)}r’leq o the block

I NCreased’ t owar ownstream Si

165, dhé hioasing A0, whichL feteiviee dhe egedtrefuretionalt vhie160,1e formed.
refrigerant f|OM[§the refrigerant mxture) to increase.
t hdVitia frefegenemto Gz-s%umet.heT%éte where hae gjegtors Bnctional unit 160 is

recih 1 e RPUFEC/ G 8 5P S50t o 161 s poron

(upstr8drhi 98¢ Pottion)sF fie éjec%raﬁﬁ‘kﬁbnélfuﬁif‘qt(]ib%ﬁd 4hé%&cond cover 164

changes in response to the change in the iInner
receidésthe body 62 siddpastioh6@lownstream 3ide puortiok) a6the ejectmtefunctional

e 0T Kok e R, SETS h BisroiS BAAR o portion

~ arouid e %ﬁiﬁﬁﬁ{r{g SUBidE PB%ri'niflgls 51%95)"‘%{ Eﬂﬁjﬂg orffﬂﬁa?iqﬁﬁ? LAl 160.

exten e axl a ctiron rrgeran

di ¢ththisgime, the reiAl®@n61iside poition q(wistrébl‘rﬁﬁdé partion) éfhe ejector
nozzl e 161. Furthernore, the block 165 has first to

- functignal anit3b6d e Aeeiyely prmss fétrd imeftbednteriorpfstheblirsicover 163, so

vt SRSGHL 10 Sl A%, %, K BB HETHA Sl v e
perip}Fu_@FﬁT‘WBlFs’lIrﬁidéﬁ dfitheasbe eé\ft?rl-q#bﬂtﬁéﬁhitﬁ IRPR bherlithO& forming a

irst opening 165a is generally the same as.an inner

. gap thesehmtercen! Inhatheewonds, dhenipstreasbside fartidre ofrthes ejectar functional

. st_aqpening 165a and the second openi ng 165b extend .
unit W !%%U'Esﬁ‘!&ltﬂ/oﬁeﬁif& tooﬂ'eoﬁrst I‘FQV@{o%Q?r-e_TBGfﬁ%ﬁ'f?@l the sgfeiggrant will not
o _
ek e SRR T LR RE0R BN 1 AR o surtce
of theefist aovir NEB Rttt batert perifirerakinall dlirfagetdfothecéjetite functional
first opening 165a and of the 'second opening 165b. :

- unit 0.t hernore, the third opening 165c is comrunicated

wth the refrigerant suctiop openi ng 162b of .the body.

Tedth SASUF ShadC LA BonPS et EfcdRfeaRtal §ABRA all around
. . . - q , ot ] _
the GlchSuhitgll SHENER Tnads SHRIRAISIE Lol L6zt rely efinca

portion) of the second coverqd64 is connected to the

second opening 165b. The firs ~cover 163 and the
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10 second cover 164 are made of the netal, which is
the sane as that of the block 165, and are configured
into tubul ar bodies, respectively. Furthernore, the
betwééﬁ the GRN&Y éﬁﬁn@ﬁwah sURReNsF ﬂf@’ﬁbuélﬁé BIE (mer@ §6eé|ﬁcauy, the
the bl ock 165 by brazing. Al ternatively, th
secortd |c9vercdﬁérancsxharhiomihé65bcamddtl”cﬁmater1ﬁenpimrabwall surface of the

eiecth fisonahunB 145 KRG SPBGAVALE: Dogk Fehndiooh AKaH intermediate

locatleel%éetbjnfei%b @%‘e’ﬁg?&ééna%}gj bBEbo?ﬁ%ﬂH%%oq%ngtﬁv\ﬁarﬁr&d portion of the

Oousi ng

ejectore fmctional haite] 68t orhef antitlapBphcalSi is eyl mtélﬁb@ﬁ between the
Wth reference to FIG 2, in the state where t :

refrlg@r@ﬁtwctfpumnarwagﬂ 162k @nddie; thindeopsnig (hausing sdmgp@rgng) 165¢

to co%%%ppgﬂ&? Gfa rlseir'ngﬁlyr%/ . ]ﬁ}?o %ké’griqﬁqr}ﬁ%\%% é%fr@}cglofs the distal end
portuSNV(GBWﬁﬁﬁfbaMnbhd 1&9‘t|oﬁ]2“i6t2Beat5ﬁ‘F@ri€frf§éY§ﬁt #i6% outlet gpening side

20recei ves the body si de portion T downstream si
(moraspeclﬁnallwithe Iuia‘fmescﬂoohlori w6zd |sn:lmp0nh:nn9 of Re body 162 contacts the

qer e block 165 receives a i nter
'““erd?ﬁftl? \aa%éw A6 Oh £ BRCANGLCOVEF b ed [aa[mg\gig{ﬁeo&stal end portion
162e°pen' ngs 162b) of the ejector functional unit 160.

At this tinme, the nozzle 161 side portion (upstream

si @mepend ipurionf(dbv@seeaet efid fportdn A khe! rsutt{da%pb,ﬁmg side pipe
securely press fitted into the interior of the first

: 166 tsojobied 6@, theothirsl ppamningnl Gha ef therhlptlensh bypitraziogf atie suction

f unc f_%ll onal uni

openig, $ bE 681 5 3 BrTaR b PR en HPONCHEE: theb ETgerant (the fuid)
to be"ﬂhﬁﬂmﬁﬁfﬁgﬁi F?Fgéfa‘n@%&h&r%?éggﬁg% 188p, t her ebet ween. In

ot her words upstreams rtron of the ejector

' f uiFirst tovshird: ohions&@astening uembege)t 167asbefedrd provited to the other
first cover 163. Therefare, the refrigerant wll not

~end pagion fupstecasnt endiartioru gh theelies rver i Jeﬁﬁ,b@lﬂ/\@ﬂ?ertﬂld EJOI’UOH

(oo RS S BB B S 2006 49, G B 5 prtin

- (upstredmtenenpdrtion) lof tRE suction operfifig 3k pipe mﬁafres;ﬁ@ﬁwwarrhe first to

gap) S, which circunferentially extends al'l “ar ound

third ep@@ﬂ@rlﬁlawéﬁfbrfarmuﬁi’at amd S{attoné ecpmﬂctmgapmgt;onshmd a suction
openlng sudle c)ohneétlr'{gadﬁorbox respec?' vely, which are connected to the other
constituent devices (external devices) of the ejector refrigeration cycle 10.

AiternatiVer, the first to third unions 167a-167¢ may be joined to the other
end portion of the first cover 163, the other end portiori of the second cover 164 and
the other end portion of the suction opening side pipe 166, respectively, by any other
j’oining means, such as brazing, welding or bonding. Further alternatively, the first to
fhird unions 167a-167c may be directly formed at the other end portion of the first

cover 163 the other end portion of the second cover 164 and the other end portion of

- the suction opening side plpe 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 serves as the external
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 distah g portiam ef

bet ween the inner peripheral wall surface of the

housing 170 (nore specifically, the second cover 164
‘ and the bl ock 165) and the outer peripheral wall
ceicE{U12RaA B R RS LORTIaMIS ORLTRIG 167a. Fic.3 s
an enlggd aosbebutimmal e wistheefrst eaftigevant pipeatBh &hé the first union

downstream end portion of the ejector functional unit
167a@bichave copnecied topahers is radially interposed

Cns SRRkt e rdod M LT bR ubBSn2H BV 8h bkl periheral

 surfab@'BAE FRSE refRfepiiftt pBEM Sal NFuptHePmoRe! thehahk 5845 lconfigured to

surface of the™distal end portion (downstream end _
threagablyi emgages aettweadee poeion gscrawt thiread), owhicht isofpemiedgin an outer

‘peripBeal sines BhjcNTSLBION 4§/ 2 FURDRITRBI, RG] ARBing portion 151

is pr&?&éoog'?ﬁlﬂéeo | Sl"lt%qﬁ'ﬂj;l{]egﬁgsor ack %%g&’i%l %ﬂ}ﬁeﬁo&%igﬁ e(ﬁébvnstream end

aroun ron'1
porticrd)y 6f Ehe fierwesiderant grpé DS4 tandndircimfefentiillgtdx@ands all around the
openi ng si de ﬁlp?‘lﬁ is joined to the third opening
she dirst exfriggrant pipe d.SaThEhe wemayal ﬁpémgwgortlon 151

... Side pi 166 . refriggrant.pipe.. whi conduct s
imits; e} Bt at 50 oty P B TarBeb@eatiiSento the.
re e i i ; ' i
T DEAe e, Sl SR R TR Alion 67 whire tHe distal end portion
of thehfirsit fefrigeradt (pipe i ba (uptacedaim &mel fiyst wintor) 16Vaj biee nut 150 is
first cover 163, the other end portion(downstream.e

d
tightenad asjnsbs then dhiaadieeld POBRN (geievirtiread) 6f ribe Ziet Union 167a.

251 d PeCiRA réie &t Union
Ther@y e st HERLEBAERARE 1 S2]< LoHHeckid I fhe BRI P ARG time, an
O-rinGNi SN AR PoSRT Betich fhier fist anfbrs EERNENE PHe e&mbRdl limiting portion
portions and a suction opening side connecting -
151 ofliddighthyespaldhieveannection chea to lisghirakage afdhenefrigerant to the

ot IgBRSodHEPLe S A SR S Aol B 4 iom 1672
t hesyfhehokd déé“hﬁéiNH h #ig, ]lﬁiﬁle e eggyorg 51397 t%ﬁgoﬂrﬂected to the

t he ot her efdd portion of thé rst cover

outlebtdpenirendf fbe tajectoof1d (spexifially tey diffukér pantio? 3 620eof the body
r end portion of the suctlon opening side pi

h
 162) Fowuohc Htd IefEOganG PR} 5ot MBAL jsolh HYthERIigEIAek BIpesLSC, which

agzi el g 4ar: hopdi Eurther -al ternatiye R
serve 351 M et 9 aBlicd @sﬂ%%ﬁ@cﬁ%@g}lbg u%‘g‘%r?l'?' device), is
connb&ede® e s&®nelt Bsibnersymomheahiref reffigerbht pipeC0¥€tnd the second

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

union A67btare rcopneactedr togethesfintah maruner iskmilapenthay ofithe fpspeefrigerant
. 6, I ctjively. Wth. reference to FIG 3,
pipe tJIE@ a@&ﬁiﬁg?ﬁﬁ%ﬁm&ﬁ @%ﬁl\g%&gﬁneg@bﬂﬁ%’ ‘above- descri bed

extgy X2 i | i ' i

cuat Pl igeRorD 18 RS SSRMBIA Seht Sl B absors

_heat &fy xehafgingtthatieab bébXeen tike low prassard fefrigerant discharged from the

ortion
eject'?)r 16 and the blown vehicle inside air (the air at the inside of the passenger
compartment of the vehicle), which is blown by a blower fan 17a, so that the low
bressure refrigerant is evaporated at the first evaporator 17. The blower fan 17ais an

- electric blower, a rotational speed (an air delivery rate) of which is controlled by a

control voltage 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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of the first cover 163. The first refrigerant pipe

“15a, which serves as the external device (the nozzle

side external device), is connected to the first union
FIG. .3 an enl arged cross-sectional view of

167
Ofth?ﬁgaf‘?‘fa?mqtef |1?'gerant p| pe 15a and the first union
167 at
éaf gﬁkue?( 1@89@3 r ot t&%\% & u%];)%rf |txg yﬁgsnédgiﬁwglréiib) 18 and

the seeon@mapd)ramn 19 @ee dhsthlted in tm seedrd pefrigetanpipise 15b. The fixed
Furthernore, the nut 150 is configured to threadably
choke righlisea AapressaiisngpMeans oy deparsyiizag dhe rmg,aﬁantsto be supplied

into 45! 509k hyABaOT L b he BrBherb My Seimel. i Epnihorgibe s used as

the fik%a dh’i)k@ @i M@éhaﬂvélb&mpbﬁﬁte Rely Bdas&d as wid ﬁR@d @hoké‘ ¢8.

di stal end portion (downstream end portion) of
fi e semndgeuaanratpr A8 isSaheaaidaksarbimgf marﬁxchlanger which absorbs

heat )y(/,tré)gr}: ngﬂn[g Ppﬁa Iﬁ heeégghtsagf% iwend @F;ct:ﬁq?agg qpén?he fixed choke
18 ar;?(ﬁ’ vgﬁ_’%hicla {rﬁldeeé?ﬁ\@gﬁicﬁfis bib?wr{‘liig tﬁé%lé\)ﬂr?r"’fa‘mﬁa so that the

rigeran

‘Tow mm@d@hg@r{an@ﬁs telvapiﬁnat@d abrthensetbrid Wapomtbhagdl blepd, the first

end portion of the first refrigerant pipe 15a

| evappraet@éamﬁ piasgdion the upstsaameside of flae ﬁ@@omisevamrator 19 in the flow

divectprl Y GHE S W 5 10Bnc8 HR BRuRRiToh W, H Gtk Wi the secona

evapgfa‘t{ﬁ 998 Madedh H@@dbﬁm@@@aﬁps.aé dFehé *fﬁ‘s@b@éﬂd?éto%eﬂ in the flow

his tirme, an O-ring 152 is interposed between the
directiongdf theiaim 167a and the renoval limting portion 151

tofluid-tightly seal the cpnnect .
| casyaToNRIS bW BY-e BOWaRdoBuL L w8 g drection of an

i'rst “uni on er nor €
cooldd ratt tHRY fipstr a/gporaior $17CQpOﬁCéﬂﬁahglnghme?meaut\lth the refrigerant
openi ng of the ejector 16 (specifi callé‘,( the diffuser - :
dischasged ditorme bhi cﬂ]eqrtné Yody Then) thisr aifgis l‘th!ﬁl‘r gooled at the second
15c. h rd

evapbﬁ%rgr g@r an gggmetgeggeag H\Q”Eﬂ’l ggerag h%rge%rﬁ'om the fixed

| arro@afb(fgﬁéf\ﬁﬁqn 1@@;1' Furrtst‘lthel ﬁ?rﬁﬂkhﬁﬁﬁoﬁﬁ%\ﬁpﬁ BE)QNEEr fan 17a, is |

. chok@rgesuri zi ng portion side external device), is

connected to the second union 167b. The third _
r effurtharmote pithe smondnmfmlgm'aaqum 156 i cbéfibctedeto the suction

- connected taogether in er simlar_to that of the: '
operying s4dg @ing égﬁaﬁp thal claRaching of ¢ seRERA evaparator 19 is
conr%%iefc{ 'ttgestgerzgféﬁﬁ rant suction 1 ?eﬁlr{%pg%a@gg@% giecﬁtg atlé AThat is, the

secoft Glefmgerast bgjé mglﬁlt \Ah&ih/\@@ﬂe!ﬂﬁ theverteass Wevice (a suctlon opening
refrigerant schar ed fromthe ejector_16_and the

side mxtemak/éemm)e is ﬁ@l’lr@ﬂﬂ@d o (thedhisd windan 164c.i ddieddbirgrrefrigerant pipe

- 15c B e REaric TR 18/b off chriiectil tasthan hp dBairier SiiBr to that of

the ffpgg f%rﬁgw 7 a;?]e %g@%ﬂﬂ%@‘?lrﬁfe uhiBR fﬂ%sdes%MB@d’éBb@é 17.

‘ _ als an ctric blower, a rotational
s peNekt( ahe coperdtibn v the @ajtonfremgecatlors cydet 10| widdbéydescribed.
a control voltage that_is qut uttedfromth air

Whegothg driyei frjce o'ﬁt wansmitad: érqrﬂoié esRBANE. o ther eorgeresser 11, the
comﬁ#@s@o EF. ecﬁS\ng;%dogo&B?es%SﬁHS%ﬂ{geHnﬂ WHATREBA&EH distharged from

the compressor 11. The high temperature and high pressure refrlgerant 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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theny dischaig

of the first evaporator 17. A fixed choke (a
choke having a passage of a fixed cross-sectional
- size) 18 and the second evaporator 19 are installed in
&l inPSEQ RefriBERMt 15b. The fixed choke 18 is
refnéaé?%-éggggg%r{@ Sgrgreans p (5epressur| zing the

remheghighnpréssu:tmllqmmpbhm reftigetamé, séicnds eeparated at the liquid
19. In the present enbodinment, a capillary tube i

receivel §2Bsistdasompressedraiceemandad; atr thet @XF@“?IOHaYﬁWE .131 ot this time,

the ABYEBEREN o U5 EATGLONGLE rapvssed BRGEFER e cegrc o

supevﬁéatfbfathé %ﬁg;e'?éﬁt(tlbé’ rEgeRIHE i fledv HDENtg Ztat lpé WaERt bb@'ung of the

refrigerant discharged fromthe fixed choke 18 and
first t&vapnratehuﬂ dthengiefrigesant, swpplidd ite B vaonbyressor ﬂllbmbstantlally

coincidi ki e Emnea ol cUhg iRETBRSIzS PresSire fafubSrant, which i

évapor at o |re'ct|o

conn@ttion Vi, it which! thienrdfsigéranat il divided alitolﬂm rdfrfigeraheflow, which is
wor ds, t he second evaporator 19 is placed on the

guidedim the Eissh refrigerant pipe 1595 abd ébgpsemleaantiﬁpw, imﬁlé i§ guigled to the

L,rection of t air. 15The air, which is blown by the
second'ﬁﬁ'pe[acm q%qui ows in the di rectl on of an arrow 100

shopye fféfngét@nt Iwhikh i$ 5 pﬁlfé@ t® t‘he %@tt@h 163£hpdd§M‘tI@futs’ﬁ?efngerant

bl ower fa S coo ed at the rst evaporator
pipe Uban ieisehthalpicallyt teprbseatrized tand expaneiedi theouglit the nozzle 161 and is
dischar%edfromthefdector 16. Then, thlz ir ish . .
dotiray the refr %@%H@%@%PQ?B‘F‘M Gf@)(?ﬁ't e high velocity

refriﬁéﬂ'g ?I 321 nf fﬂ%eo‘l’(t‘ce)t ﬁ-éé NRGH | #ﬁbf\ﬂéi; ?rﬂgrégpéfﬁ@fjant which is
disciﬁeﬁ*géﬂ%fcﬂfgl'i e @émgeram diStharge apemee] @614 aridereates the vacuum
sucti on openi ng side pipe 166, so that the out]|et

fOFCQJD@Hﬂ@'"BQ fmeebeawdrainmnbt avhigly iss Cllf&ha@ﬁdecfﬁifﬁ the second

evappgaet ré‘i{ %23%5 a eiBi'n é}ﬂz %Bﬁwﬁeftrlbggﬁ} ﬂ'ne refrigerant
suctiof dﬁgﬁe‘h)i(rfgzsriégbgfg @gﬁ]ﬁ%e Q@étlo?zeopﬂéhlﬁ Gldeopt @I%B' ng 25

I'S connecte to t e third union
16Tﬁ1enThmtﬂtruer anixigr |pgue1mamt 16i2q) e theé cdiactaryee sea‘ngﬂrant which is
uni on 167b are connected together in a manner si

dischiasged {ForBrthe oz Ié 16 L BrPIXGar Aip theplraMareArigeran which s drawn
throg%liscgl@ul%fﬂg?ljaﬁﬁas&ﬁﬁﬁ rbﬁ&ﬂnﬁ? 2b. . Therea A tIISt H’ﬁqu refrigerant

€ ejector refrigeration cyc
(ref r@ssmbiEnes. is Wopplidd intd the eliffgser epdriion ridrdn Att ¥ diffaser portion
e enél ne to the conpressor 11, the 30 conpressor 11
162d1rtlnnsv ocityc engrigy sefedhet regrigerant geeﬁcamﬁerte,dqlrtta the prassyre energy, so
ressor_1

h ed f
that B PSR i TG rm?@eﬁraﬁﬁg%meqss 1 TOF arirbBmte pohich is outputted
fron#trfeC&mg@dpéme ROLRIARY tb the firbEedh@radr apd 1s

condens at t e radi at 12. Therea at the

i qM: tha.f ¢est evapotator 14 dheefuppied dow pnsessm'ﬁarﬁngeranhiabsorbs the
t he hase refrigerant and the liq % rﬁ
heat; @pm ’g@ E\q)wn vehicle inside air, which is blewn by the blower fan 173, so that

the refrigerant is evaporated. In this way, the blown vehicle inside air, which is blown

- depr{e#u?fze@‘éaehglofsaé%ianﬁéd 1@*&:?%%@“% RENBPES T Radohl g& tﬁfthe branch .

by the blower fan 173, is cooled. Then, the gas phase refrigerant, which is dischargéd
from the first evaporator 17, is drawn into the compressor 11 and is pressurized once
again. ' |

The refrigerant flow, which is supplied to the second refrigerant pipe 15b, is

-14-
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The high pressure Iiquid phase refrigerant, which is
separated at the liquid receiver 12b, is deconpressed
and expanded at the expan3|on valve 13. At this tine,

B SRR bR RAT . Fid e 10 o0

there'éx?cfel‘ isOBpIR td Eﬂéeséc%hﬁ' ARbaRdtof How 'ﬁ#@?éfhgér)an@t whitf is supplied to

~outl et opening of the first evaporator 1
the seecﬁrld gm;mratarmﬂ)Iabedrbsdheﬁmato‘rqund:hed:rlowm)vehlcle inside air, which is

‘ tlaII CO|nC|des th a predeter val ue.
suppﬁeﬁ i seeal teéfaapr@éeru YRAN PE {0 rwq e;lower fan 17a and:

passH AR e Wb PrSERToad ok AR FaBaH Mevglea. 1

way, tihe blovfri vaisitienihside it igi flatler bolet hd ieftheg vt irfftbawe interior of
which is 10guided to the first refrigerant pipe 15a,

the P@ﬁ%ﬂﬁgﬁé Cﬂ@'fnal’@'@@lﬁnt flow, which is gU| ded to the
d_ref ‘
i D retfacrglfy @ dst%pgﬁeétfaqmlt@et REon8eRErRp 20, is drawn

‘ I e i I fh&e
o 5 et 0, seching sl ppd SRRt rgan:
suctldnspbaingedGQbom t he refr| gerant di scharge openi ng 161a

asthe hi eIOC|ty1 refrigerant flow Then e _ '
t o AShdesd a&@ve.orm et wieqter refigesation \@vcien 10s of %the present

T A e

evapbRoF €7 andethent theVddicehd isvapbiathia1ged cbbbthe i‘tﬁnmoﬂﬁ)]ect cooling
- evaporator 19, is drawn into the interior of the body

space@nassangetgmmpartmt Dﬁéh%mehlﬁi&!é-t i on openl ngs 162b .
¢ ndC i e Big TesroaBE SvatkrStipS cRmRBstRe of Rt ikt eviporator 17
is mé{tﬁé H@Pg%ﬁérrg ﬁji@ger gefdﬁﬁé@ﬁaﬁﬁﬁﬁbﬁﬁﬁw{% ;65 EP\%‘ ﬁgcdﬂd Bvaporator

' 19 dueftoitherprassiwizing aa:tmpeﬁthl@difﬂﬁséb oty eéﬂd.er'[hareby, it is possible

mxed refrigerant (refrigerant m xture) %ﬁ &)Ile
to imilemene Ehefagﬁmmr teatveraipe ﬁuffqrﬁacej. n the refrlgerant

evenBEHEk Btk RS SR P By BLTAGAAFR the own

air abWesisy theadurtitient ﬁé‘mpaﬁttﬁétdlﬁéren&é Raxeen tHd fefrigerant evaporatton

refrigerant, which is outputted fromthe diffuser
tempevature of :cbeaecci)@d svpporaedr 1D anddheitespesatapp ohthe blown air As a

! 17 lied |
resuf e et Y BRBER RN Sopi o The b ow e~
] nﬁ*Lﬁiﬁ'héi‘Hore WGheD the dUvitiitrddim tdde %rﬁﬂﬁ’f rgfr%”o&ﬂé\: oﬁ@nlng) of the

t ha e refrigerant is evaporated 'S way,

first Evaporatehil?| B corriedtediito thm‘sudmonsopemmg cS‘Otheb;zombeessor 11, the
bl ower fan 17a, is cool.ed. Then, the_ g B
refrigesapt, gebishtis RuRseiized ati thendiffyser ppamrt ﬁ@ L F@% be drawn into the

| | com[g\r/eggtﬁfjﬁ og%slé rcegﬁlg,ggfe\fl"fh érlﬂéperséplfe ‘8\9 ﬂ%?ﬁﬁ%&eéﬂ)rﬁ 'ﬁ‘acreased to

redut APk 8lvd o SE e tonfirebasr 20! WHide id ¥8quitéd to compress the
i sent hal pi cally depressurized and expanded t hrough the

refrigerantl Ehe:tdoma the doeféicient 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 togetheﬁ'
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.

15
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167as1oemaydeaisined te the

operl S0 16 RREAD By, Oyt GABRSC! PhRghi T Shé e where

t hereaft er supplied to the second evaporator 19. The

refrigerant, which is supplied to the second

evaporator 19, absorbs the heat fromthe bl own vehicle

| gy R Iahatt & §endtorial finfiefRRfing process, a housin
FuRSiefhbre "%‘p%?afe@/efr%HP@H g R’ t'Eengﬁe gp ; using

evaporat or 19 upon Bei ng bl own ower fan 17a

formimgchroasss is @xebutmdgio fonm therlsdusingahdd dydntelgrating thenblock 165, the

~ the refrigerant is evaporated. In this way, the bl own .
first geverc 63 #rd dheasqcond €qyer nth? Lageiagr andPguficalyn OBe &l portion

ok Sabend) BEEROY offnd LR 180 B Bt fyosteam end

portiGYPOP R 8kcakll chverdlévard Eérﬁpéﬂéﬁgﬁfiﬁé@ @b the firsf @péﬁin? 165a and
" the suction opening side 166 and the refrigeran

the seosnd bpeningpkhtiby ges;mﬁbely,pgip te;ae biogk d65crTharg imboz state where the.
one 4R fohcor e85, TR B4 1Pe Bith B)SRD sce e 161
19 00 58 A SEERIIL S SnBRRABS o 170 s e

in a feviaes Whidobémves sisackedtimpmenagsr conpartnent of the
vehicle). 15At this tinme, the refrigerant evaporation _
t epetid way, @ bradng; materia)apdiich ds Previoysiyeplaced giver the outer

curte 30 ST SE R € R R0 g SRR ol 12 the cuter

surfacBrdhbfsueaon Rpehirtsidé #ibe Th6! Bveltbd. \WWhew3é BEiRd material is

I mpl ement the sufficient tenperature difference
solidifiedverme adein upbniagelingt thevilpds 465 othet finsh covarutés, dife seéeond cover

164 fQ'IOé iﬁ%@%\éaﬁéﬁ%}ag@gégg@g&ﬁé}f@é 5??%@%@5%&%&9%33 b?allZ?r\{\g, so that the
housﬁ'\é{%’% ‘?n‘féﬁt ween the refrigerant evaporation
! eratu

re of the second evaporator 19 and the

t emethatiithe offexeeating ohe hausingAsrmingeprdckss,tthe firsbtwthird unions
air_can be effective écool ed. Fur t her nor e,
Ir

decqyer £63nthe sreopdrqaver dpdrmndthe suction

the fé\gt 4 thifd PARMSUEZLIGAL alcpirftid Bwigf eﬁé’rhbielf) {boht@ﬁfg, oC@BIding, the

drawn i-nto the conpressor 11. a result,
first tonthitd pniems ur6d aet6idwmay begowesidhe first sovarchtSa el secnd cover 164

- reduce the drive power, of e conpressor 11, whigh i )
 and {56 ko BPE0IGr 06 WG 156 FeIRHVS efaiEobe it cthe housing
'formﬁ@@fd.'cgf.m of performance (COP) can be i nproved.

€ manufacturing nmethod of the ejector 16 of
t heNgte 2i6d lejentbo dinatiohaBOniti 160 epldead rin e isHixert to she housing
functional unit form ng process is executed to form o
170 thyea epast-thgrmal fding magangmiin. al fiding peesasect Specifieally, in this fixing

orockR b AR S BRon Gp-R3RLDACaRER] bt ¥ gy nciona

~ unit tkiﬁgpi?ep?ésé Fitteldngitd e rmgtzb&/e%%j,ggootﬁgg%jéabeﬁhﬁuﬁoﬁél unit 160 is

iI'Xxing portion 162a of the body 1

 fixedFto tHechowsieg 138parately from the functional unit

form ng proce

s, a housjing _formn rocess i's executed .
{0 Wotlls (WY, 1BRLSIRGIOT 4 B Foresh HER 1ot Bee 1908k Hais Side portion

(o] BRSPS YR o555 S0 e BB oo o

the éﬁégﬁd’ﬂﬂ‘uﬁéﬂcﬁal aniter60L& readived en el fipstrdoven 168 sidrtkasecond cover

en :
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 rhanufactured in the
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- surfageeeft the Ejﬂmr tungtiopali unit

,penqu@rrs’lt 0\;1 Eléé ﬁég@% Sto‘ieoigaor.ntlgrré qtq"e? Halg aﬁéﬁgbl?&g reduce the
 weight &t Ble % ot fF[lFfﬁQlJﬁHFé“ dlj@trt]? dﬂf%ﬁiag %ﬁﬂ 3t ?unctlon of this

5 portion) of the second cover 164 are tenporarily
fixed to the first opening 165a and the second opening
165b, respectively, of the block 165. Then, in the

| abovét&és%ri &g[fla{’lﬁgr 41415889 sBOH Ofhel ngﬁgéﬁ?gg%ed below can be

ortion suctioh “openi ng si
imp |e§mem1@darlly fixed to the third opening 165c of the
bl ock 165, the_housing 170 is placed in a furna

whilBthe @isdar 46 O&thrém-?@trﬁé@b@dlm@ot,rtherﬁlgctnéyunqwnal unit 160 is

| recetgﬁc‘[il %Eﬁg@égi{r ;‘gh&é@é gggﬁé vﬂﬁ@ﬁe{oﬁg&e ﬁﬁ g]\,’eeéje&b? functional

unit 590 fa@é %hﬁﬁ%édWo TRERGE tﬁ@gsécuﬁéého?n ef the eféﬁcﬁ* 16 Lﬂhteatﬁﬁer sizes of
he sucTion opening si de pipe 166, is nel ed.

the a]demtobfléarelgtot‘rahmged is solidified once agai n upon :
I h f .

| coduimots, Hhe Tia B VL LIGR JuRT IR G W pre Tegshanically

conn%%dJ 8 ?@? r;eé(géiﬂ%f” %vﬁ%%?éﬁgﬂgndéd’ t#; Rk fiRe cb%f’ 483 %he second

executi ng

covenB4iand thersuiction peargssidé pipd 166, respedtivily 'HiErefaﬁe it is possible

167a-167c may be joined to the first cover 163, the

to srrmwm:@sauaww afthe ejectoncit ntheporergl devieedpi pe

o iR b8 iz 141 g B by 1B AR ol Rbreg! ot fiRr to form

I [
re GBI PR, el e 161 e

| specfﬂcaht)n ofithe bbdly, 16hears daeocrhhngedand&;ﬁ@hchamﬂy.t Hes auesulbrthe change

peni ng si.de pipe 166, respectively, before or  a
in theiRatip éeenacawfn@ep%s@islﬁ can be eaﬁﬁwad@h ang Jté‘émﬁta"ab“'t\’ of
fixed to th
the ofef10F 1§18 3b¢ ByterhAbaded Glf e IpRYR%kane 1 n a Tixing

pr apeadditibReahe i sahdlyr Qpﬁcéfﬂ;sisffom'@ﬂ béﬁvéﬁr@‘tﬁésoutéh%énpheral
nozzl e 161 side portion (Ggstream si de E)ortl on) of the

Q éspaciinallyi theebodwntlé2) rand the inner

portion (‘Upstream side portio

annuylar spave, (isvwossitdaho dintie tmmeuapmatloh of Aet Imlcéjpdﬂasem'efngerant in
functional unjt 160 a‘ﬁg rece ved i.n tFe first cove
the inkeriof Af thedoslycHiiak \:!mfeq operghiag @@@Ft%ming%ﬂon cycle 10.

Thersik) B RIS haly AEETLARE shaPter L TR ik sg,

pr emied! atetiotiEedf mdrifaguAfg thelSectohi1@) the ejector functional unit
manufactured in the above described manner, i s used,

160 sndt thet hmwmdvarﬁragf@gacbmﬁthweby e wrcthermal fixing means at the

time, o GRTUHEN e Siectar 161 oTierelce: BRaind;ar Eha eictd RiicBonal nit 160
can bECRIOKRY. ‘Tfhéltéffor'éo%ﬁé Reerd @ d%ﬁhﬁﬁ@ﬁ tR¥ §idyRe s gﬁd the body

Slzes 0 he ejecfor functional unrt 0 are change
162twhmhatege:re tthe dyigle iprecisibnan tefms fof ity sizésrcahthe bleided to avoid a

il n e Barimance o he gectsg *1 ot hanged

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

-émbodiment, even when the specification of the ejector 16 is changed, the outer sizes
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Furthernore, the first to third unions 167a-167c,
whi ch are nmechanically connected to the externa
devices, are provided to the first cover 163, the

o SRS e DB 0RO Bl B o 16 o e
changgp"r‘h‘i’se st\}g?\//bﬂ%EWé ﬁ‘ﬁe‘rh‘r‘s?@f% tu’i’s‘ial?étﬁfht acéS to the

Xt er na eVi ces. ernnre e nozzle 161
(SecemdiEfrtbedioeht) 162 are connect ed t oget her to formthe

ej ector functional unit 160. Therefore, '

spéauthﬁcférﬁt smbadimget, foefiest upion1§7a ke défp;@éwd aatthgexample of

the (aplstfind bt of Shen EihRtCAB! - SRCSRATARC adkordilo S, ghe second

emb@dhﬁ‘fetrﬁfaéﬁhéﬁﬁ iREF162 5], lthe RARectHs thibri BB tiRd bfét'td)ﬂ 14 includes a

15t he ej ector 16 to the external devices can

ﬂangﬁwriﬁé'dedvhlch is formedaadi ai tastening rammbeairatsptheeowarsend portion

(upsE RS RS LR e ot DESHAR: RUbbgSerkobifye end portion
(dowh@ﬁ%aﬁf‘%nﬁ Bﬁlr']t fc{\)‘rtgg rfir?ﬂ”&ﬁ\@r 1%§rjéﬁ'fé%tt%fthbgﬂ ‘[‘Eﬁﬁ‘d Furthermore,

cover 1 I'S possi Qre

a flangé 453 igffotrhed &jtes tonnedtingt &ed portion Gd@wnstrédm dritepomion) of the
insulating function of this 20 annul ar space, it |

first pefsigemné pipe 1dad tTherlanggalvtdaef B st ca\éen 16f,apd ;tjhéélange 153 of

the (< B5aRh: bihe, 4%, BeCFhtested 1BGRRT o Sipint Bpgen the firs

. coverl 165 &indMtfe ﬂrﬁ?réfﬁ@é#aﬂﬁ pfrﬁaoﬁséty at the fl rst

evaporator 17 can~be inproved. ' Al so, at the
ti rGof mﬁaaba!uaxmlgcmls&sepmmmew oft e e]ee’mro:tG of the present

nction uni.t 160 and the ho Sln 170 are fix
embedgitior 1y Hlte oRONRONGHES { WG NEASTIA thahpse of the first

emb{)%lﬁ?elﬁf wilP g IHgIC%II on ‘Eﬁé %f‘%:nifgf)efy@{cgfrﬂfrﬁer#a‘ﬁh@|s°a§Iso true for-

e|ector func e avol

the other ﬁérﬁanm é:}dhemh@smetusbeﬁd:rMJ on of the nozzle 161
.and the bo 162; which require the hlgh precision in
terSmcﬁfcallv,sasw@ugh dwle vis &wmedemrpug vidiedflange 153 of the first

refrigeiAnE bRy 3t iteRE £ LIy RhetniGu BB rmeres tigaded hole

is foPrHQJ:I‘lﬁ #hé PRNYE- 1639 GOE ﬁﬁ-i?c%%el( Y63 20f% B8R4 i8ceived through

wnere the ejector 16 and the other constituent device
the tirougk Incﬂérofgdneatﬂamgecyﬁiﬂ earad ds ithreagablye detorply lemgaged with the

| _threﬁ%b&éﬁ@ &3, STt el tndcad By 6 e fgnoe 1670 of

the fil2f CB{I(?F’ ?E% ttheeﬁlest? ﬁéﬁ%{érﬁe% ﬁ@eﬁaf él?@ttfgg %ir& cover 163

the € nged Zes

are Gbrméttéd tob@tt@étd Tlli@ osthapesnaihirighstreare of thg efetor 069s the same
of the ejector 16 do not change. This is very

‘as ﬂ‘@tfcﬁcth@‘flésﬁ embedimends the installation space. (Second

R Reh, the flapgta7E i bidh SBTRRTH, T8 o8t ‘poktion of the

| e]eclfb?”IB?%d\%Q\t d '\Mﬁlcl‘i’farér@nﬂb?%%oéé of'tﬁecﬁ%ﬂeﬁﬁﬁﬁ)diment can be

according to t he second enbodi nent, as shown in

“achieved. hHers) ntnshnulcb bepoted dhabthet sexoafemyer 164 andcﬁhedhu'derefngerant
- flange 167d, which is fornmed as a fas
pipetag '@?HQE ‘@ﬁlﬂ’eﬁ’éﬁdt tagetherys g Banneh §’"EJ'I§F ct???t 8?%@1@”51: I‘Efrlgerant :

v 5 A i AP . 80, B SUAR g sce e

- 166 e Bite Bbesid HeigeRanit! pipemosie.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)
| | 18-



10

15

20

25

30

10 a flange 153 is fornmed at a connecting end portion
(downstream end portion) of the first refrigerant pipe
15a. The flange 167d of the first cover 163 and the

fl 3 ] j refy] 0t pi . .
o950 3% BHnbdt the (ORI kbR Befen s rt unior
167al83d ane fiflke refrigerartepipeIESANtInPEMrdstain i@ third! enfbodiment of the
partial axial cross-sectional view of the ejector 16
presesit inventjore ssrehons ierfdod iSyeie O-ring RIS is liminatpdnand 8, metal seal is

oo T B! N el b SBRCoAT P the s
e B 4 A TsCLgh L7, A 488 i ross sctions

viewiof the ejedor b6 ofi tie preseht endedirhéniof the first
refrigerant pipe 15a to receive a bolt 154 . )
h&pechicaligh.a Hlaredepadicn (givargiegdaertienk i iig formed in the

- con 3555 el phRF] LAYRRRAS e PR, B 48 b FToefak pive 152,

The flargsortiod BIWisi darhped ®eaRban He Ut 8bY AAom@etrsWuhibn 167a. The
the threaded hole (specifically, a screw thread of the :
other memaininghstrerture ohehel ajeptor 6l isf thehesaime sas dbakrof the first

3. Ln this way, the first refrigerant pipe 15a and

: 1
embedimenty st cover 163 are connected together The ot her

| WERR WA e SelecheciE ot B SR he st union
167 isaegtedLi/thd sboweededcpibbdrmanhe, advanttayés)ovhiehtaresirailar to those

the ejector 16, advantages, which are simlar to those
of theffirshemboedimeaibean hemchiaved. hbers; HE shedld beneted that the second

cove B4 S g SRS G A SR S35 Y8 B g o o e

'simil%gtcﬁtﬂﬁrb”fghef’firgﬂ teﬁggér,@nf PFHe Pha BRE thé FiRét éRver 188TdMtussed above.

pl pe 15a an first cover 163 described above.
Also Athsosudtion epeningrsidep eipent66 iatd ihepsecodd refidgerbet pipeohsh may be

refrjigergnt pipe 15b may, b onnected_together in. a ,
connggiedkioashign iBd menpREEINYkar tpdhal 6 Eher@ﬁ?@@ﬂsrﬂntm%ﬁa and the
first éﬁﬁergi& H%@ggeasatboggver 163 descri bed above., (Third

odl men

In the first enbodi nent, the -

* (FouRthrEmbodifdkerity | nt er posed between the first union 167a

and the first refrigerant pipe 15a. In contrast, in a ] .
t hilndplaggoefi Hiehejestor 16 of ke rajectay gafriganatiers cyelewhl iof the first

el A f 12 BT 0 ey Tl rsn
inveﬁ%&uﬁgetﬁ@sgﬂférﬁ%mﬁ dritBediedbr %ﬁ@éﬁﬁfnaﬂ{cilfl Fﬁ%f the present

15a a Irst union 167a. "FI G I's a par _
embadimEntcares similac tto ok e \ofethieofirdthembpdiotent, B8dothet fumctions of the

‘eject,%g ,ezt%,egftnth%gp?r\%gélgqe %bg@imqrﬁ@‘g %g'giilq]:rist?%{o%’g @?it{a,tle %Epz:%ér 16 6f the first
embfARTHE, , Theftnd Ol GRerpRHNGE BE Biccttr RefidefHorloyeid 10 of the

- preséhteambadipéntas Bubsiantially thelsamne at ikatl off thie first embbifent.

The 10ot her remmini.ng structure of the ejector 16 is
t hd\Newtheystrugaire of tge]@jwtarstzs 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 funcﬁonal 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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enbodi nent . .Even when the gap between the first
refrigerant pipe 15a and the first union 167a is
seal ed in the above descri bed manner, advantages,
whi D o : : : ]
oo RIS el RS SI0) 288 TR @ sencraly
cylindricad habulab formv.e ITHSBasio gtrubkure lofrifiermdzzleg2é huig thel pame as that of
be connected together_in a manner simlar to:

: 15
the qngne”g& tafethe; Hist erabodigenknt Therptoresa refidgerpat discgarge opening

 2eraE0R MR TR 84,0 B RS BRI RRER Moo tre

_ depr?guﬁwe@ﬁ-ﬁgdrﬂqﬁéf@hﬁl@h@ manner simlar to that of

.the first refrigerant pipe 15a and the first cover 163 ,
- di fuaheanosd oy jointafrifane 2l iEisbiedinedrin)an inner petiphgrabwall surface

: of the ejector 16 of ‘the ejector refrigeratjon. cycl.e )
of theoofier st mordien Qb REFAe ht, ayliER ds SRPGSLS oM ey refrigerant

sy HRHGL 2SRRI ! EHER Nt BYEOL B ogeom enc

portid® obtthé hezde @ednwricbidooatet! @ thesupstierm tsidd inake refrigerant flow
the first enbodi nent, and the functions of the 25

direcspac thnozaie sida piperars sitich GerdiiGis e sefgerant|(Bid) 6o be supplied

rom YR 55EechOBrk B Lo St i 2 ST EAMAERDL o e fin urace

_ 2‘61btc?fe¥h% Hfzrf 26 e present embodi ment is substantially.

- sane as that of the first enbodi nent. Now,
t hdhet norzel skideopipehtb7ejsea pipe Atada off cdppate sk nobzle side connecting
detail with reference to FIG an axi al

. . - g EIG 6 i‘? . .
- portigh 26dada ferrapdin gnewter perherpbwad subigce of @ncupstea side portion

). enbodi:aer i i og. " . .
o PR Hie 2810 S 8ol ARRUAETErSHGEHAE pive 150, whic
servéd &5t nde bidenddtetial Hevics. iMereUshreiffalipzhe o28é gidelconnecting
a bod;é 262, which are connected together. The cover

portigg 264 isoaf pgikiondof the nozgiensidel pipecidh i, nwhichaformgba | brazing joint
for nd receives ortion. of .the.ejegtor. functi onal
surfaggthabgqoined to the ArsbrfHagiant iE 139 Y dXSERY1 ho
St o S - >
oy i ody P ridtte be LROSAMLLS A6 s BGEEtNNto a generally
cylinddeal Itabglat forsmi Mehesbagic givuttue obtthe hedy @62 is substantially the same

.as tf{ﬁ?%&bé?ﬁp@ﬁ%ﬁ ',@‘%ﬂé 'fir-srtb or f ofrﬁ’gntg &EE%&%@”EWW rportion 262a, a

.Nqzzl ¢ odi t ' - .
ernd33 Syl S 30 AR BRSS! 6 365 St i porion
(dowristrebat @lﬁeﬁoﬁjdﬂ)i D626 Wrkagleo 2@kmedsirf eheEsbdyn 282 of the present

i nner peripheral wall surface of the other end portion

- embodimen imaznapnaegimilanie those dphediady 16Daf theefirst embodiment.

etk 616 beoRe R SRR o or e ARORCH e presen

embbfH e it melly Sprvctas 8 WHICE kel 16 wHiSt HREMbRIER6L is press

fittegh iapdli_ﬁﬁiZ(edV\maiheg ahd uoher pdriphezalrvg sarfacd bf thalFixing petion 262a
supplie

- serves as a brazing joint surface, to which the nozzle 261 is connected by brazing.

Similarly, an outer peripheral wall surface of the distal end portion 262e serves as a
braz?hg joint surface, to wh_ich the inner peripheral wall surface of thé cover 263 is
connected by brazing. | |
Furthermore, a pressurizing portion 262c is formed in the body 262 of the
present embodiment to implement both of the function of the mixing portion 162¢ and
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fromthe first refrigerant pipe 15a into the nozzle
261 is connected to the joint surface 261b of the
nozzl e 261. The nozzl e side plpe 267 i's a pipe

e R G B G R BB o 43 e
portic’girﬁ 2%2‘8 s F@Fﬁg@ﬁd’r@t\; c{?ﬂ:htaﬁ%ecff’roh‘i‘ thE e g&rﬁ@&sﬂﬁa‘?ﬁi é)g)énmg 261a

'S’ connec Irst refri ant pl pe _
of thehczales26V ¢ maged dthnther tefrigedet erbwnrhroutghy thee refiigerant suction
speC|f|caIIy, the nozzl e side connecting portign 267a
opening 26g6r While the PrrssHEy of dhei fuxesd ;r@frman%reém\geranwﬂxture) is
S‘%ia2|ng joint surface that is joined to the first
incre B i gerant pipe |.5a by brazing. The body 262 is nade

of Mdie ﬁie%lf(&aﬁ?sa@sh@\hm aﬁoFIGs s:cmtel .anee@.amét@r af the body 262 at
general 'y 20 cylindrical tubular form The basic

the presswrizingepartiont®2b2ads prapessigely uncreasad towardtthe doarnstresm side in -

the TatgaeRsE Jiow Bredtion. p ?qﬁ%ﬁr&%&zt h%ng%erﬁ?gera?ﬁrease in the inner
dzamgt’é}t 6f°fhe°g8(’g}lé rﬁt@?oéntf t'p&o e§ %PI%H HESY | %@%@Jﬁpﬂﬂg cﬂanged such

nd portion

~ that &the defgrueef |rlcf’e3§eelnbmé>fnﬁér2 di#méthﬁ ofthe dudyezaet thenpressurizing

in a manner simlar to those of the body 162 of the
portipn r2ét2c:eiﬁrtr@tatwelyt smalpin Mhpe |UﬁﬁB’ﬁaﬂ$'e$!ﬂ9H'GQ&ln aRd the dewaskeam side

oo o, bG8 7S PSR I A8 e

regldFPBét\A%e?lﬁcﬁe'Lii)sﬂfeﬁﬁ?s;ﬁétré@@n% the ddwisstredrasitRr regldie

"1 nner peripheral wall surface of the fixing portion '
26 ZEhesefovesa disen atmgzwhg:hj hienaxialicfoss esection whiFdG. 7hand the inner

e ol bt SV e o S s o
- convggrlﬁ'a‘)?ﬁ@(% fcﬁﬁé(r%lstlﬁhaﬁs %Qti:f'l?zéja&ok %en ?Hr ré‘&e\mhfitﬂ is from the

I Nner per i pheral surtace o
upstr@e iskleCRIISAT te thd intermediate region of the rﬁré@gumrr@ p@rtlon 262c, and
pressurlzﬁxg portion 262c is formed in the body 262 of
is convex jiy agtiractiontyiniram the axipiof vbacjedon26fin tanearea which is from
n_of the

‘the fniRgbedRdFeding @ fd BohAsheah, S s&iGe dine bsurizing portion

&nbodi ment. In the pressurizing portion 262c, -the
refrigerant discharged fromthe refrigerant dlscharge
op€Thargby, Ghathef prebsurizoay bertR:fBﬂZG%c rtheertfigarant discharged from the

refrlég@H rpgé o dcg?pméqr@%é] Irh?eGUJ%,r @g S %fg,% eégﬂ.f a&cﬂ (Ieor%fngerant drawn
thro@ the FaAYerdd %lsdtﬁ)gl; '%%ﬁbﬁ%r&'\ ﬁ'gkébf Wéecﬂe flow of the mixed

€ Specli IC& Y, I nner

refrlgér@ﬁ’@tsedec@ierbtéﬂ t!@ﬁm}tre%@é thé réﬁ?emmqﬁessmen grheeid, ithe pressurizing
2c is progressively increased toward the downst r eam

pOI’tIQndlﬁZCrEQIWéFtB éhe |vgh)c5;menﬁrgmoﬂtheerﬁfn@erantuﬁ@rtbﬁ phessure energy of -

f. the
the fligeRts. afferolieF dBEetd: bE Tae iy, 253550 ipbidipprse to the
charfRARRE iSd& diameter of the body 262.

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

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

external device) 15¢, is formed at the downstream side portion of the pressurizing
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 15¢ b_y brazing. - .
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open

10 that the degree of increase in the inner dianeter
of the body 262 at the pressurizing portion 262c is
relatively small in the upstream side region and the

SRR R0 2, YGRS AT R BBt acrre

(MRP2OTE BEHEABAN 26U PR InSaTRG 6 drelisUdnABEtcdN® the fixing portion
déwnst ream si de region. Therefore, a line, along which

262at be thei kodyc 262 stas datm oiheokjeria@. fundiionat wait 2A8r Therefore, upon

- comilier phER: atSimbiig ofke Seeiad TuRHETES WpE 2y e otRer end portion
| (upsfgl?éergcédﬁﬁ%ﬁﬁﬁf@bf tﬁé“ﬁoﬁﬂbszﬁif wiién § gﬁéé’sritezﬁoh{‘tt@‘%%e end portion

romthne upsl’ream side region to t

(downstreameshidportior)igfithefndzale P6 e tisatr is reogived intocihedfitly, 262 of the

and is convex in a direction away fromthe axis of the

nozzlgj 26k, awially prejests eutwardivfram the bod¥rbne i nt er medi at e

L? @3‘#’%{ ?g%dg?pmg@% 5@3@1%@%9%& %géocf{hﬁ%?é E@t’o. a Igepﬁré'llly cylindri(;al
tubu@? FORH! | Thdd GoPet D69 rﬂn%?%@fohhédw HimRGa hot &f Bae@fsbrant pipe.

_ romthe refrigerant scharge openi ng~26l1a of the _
Furtheraore, 26 shewd inHdG: &, rthgetoxar 283 avfrthehpresgint embodiment receives

the o 7T o 55 2 o e 52368 e s the e
o SUBF R 53087 B B9 240 md Mty e 261 i s

and Biepi@¢s@izind portiii side'canhectiricppotion262fsare ot mrecalyedn the cover
the refrigerant. The outer dianeter of the body 262

263 anc ayiedy protredpovenardly frow Eranyer 2A3¢ he i nner

di er of the .body 262. - JEUrt hernor

or GLEHTTTORE e nenPaTafierabyAb suiHE BERI bive2sa is joined to the
oute?"@'eﬁ hérd! Q\Pdﬂnﬁﬁa?.‘é &OtH AixinG! pottibRT 26 3CaRA theidifter peripheral wall

(serVing as the pressurizing portion side 30external
surfatevofcie distal ensl portivad(dowrisheadoendt partion} 262e mfrthiedrody 262 of

of the pressurizin orfjion 262c of the baody 262. More .
 the Spgior fuBIona] UGEUIAd i AARGARAPIGa B ISqPREEE Bepween the inner

periRFo ST SUiE D 00 CHhEE 28 MO B6Ie RN Raf o of the
ejectoP FoS&iop@i LAt Be (nvredspeeiicalls thabody P62).5¢ by _

brazi ng. The portion-of the nozzle 261, which

i s A coweresid®apenisgr(bousigarside operibah2§3a spdiaihn gxtepds through the

oylingeainGolf el §ohe bivessisd b ComBBiGe AcweRRRGE itriar and the
exteRbE Bf Be E%ti% &o it E%??@Frig@?ﬁ{t?&ﬁén dpRAthgs 262b of Fhe ejector

conpl etion of e assenbling~o e ejector functiona

functional @60 260 rere addnemuritdiqubwithotine Eoven side epeniagd263a of the cover

portion) of the nozzle 261, which is opposite fromthe

h .
- 263.ofarheampER1a 6AVRIUYIAR SONBEFHRG Bopian (Ralsing sidgecanpscting portion)

2698 et Aoh5 5 Eherd @k Dok ARR it 0D 262 1

outeFeripherdl wHiBsinfadegetivd comnPza3 and is Sonnadted uogtle, fbired to the
a generally cylindrical tubular form The cover 263

suctiemyopeningsite iy 266i | 1ing a hole in a refrigerant
P! p‘Fhe 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 de\iice) 15b,
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10Furthernore, as shown in FIG 6, the cover 263 of
~ the present enbodi nent receives the portion of the
body 262 of the ejector functional unit 260. In other

s PrOJgA GBI oueD ARHPERT RETIBTACE e, Weia SPEbiRd siig bipe 266 at

an updife BRG BorioA 9r B LUARDPOSENIAGEIRGIREPeRO! 1 on 262f

re not celve e Co axially

Pr qiates thetosves bwefcﬁpmnuﬁ@Qsea\tﬁrthé@esélﬁl:emmemItes connected
the inner_ peripheral wall surface of the cover

to thp siesend tefrigﬁéar‘rimllaﬁ! 1pbr whitdy candugts therefdeerapt (filtwd) that is drawn

*nto W BBt b 28R 20 o 54 SUBKE Bl s e 26

Int Sﬁﬁebé’ﬁ'l? erfPo8iniént. ke *Pfi’éb’tozﬁﬁruofefnb@l%nﬁlpﬁﬁésoISa 15¢ are formed as

ctional unit 260, and the annul ar space S fornmed
the doppeeribeshe i nner perl pheral wal | surface of the '

cover 263 and the outer peripheral wall ace of
S0l the MaRUFIGHANG dethod e | ﬁ@a%ctgbaé@%g nrysemth%“bodlment

i GEAED, s, o g PSit AR BB SR e o

discHa‘r@é' lopenitiy 261 siﬁbeerfﬁop@moaﬁ@lmstm endqio@tibﬁ) meare nozzle 261
he |nter|or and the exterior of the cover 263,

s mserhed irthe theﬂntegmra:ftthglmdyo%za;t@rtﬁr@@rmiwf%bewn the body 262

and B 2 A0 LT e HRte 2ot SO, EREds Hiblicblithe eector

A IEDA i S (SRS BROA T Tt o e

joinig behhesratheebgdy R62 andrthefnazide 26dviey te beaziqgeni ng 263a '
in _the outer peripheral wall surface of the cover

andrhen, cahiaslyt gerting precess jis; exegutes sueh dhak s bo%v 262 of the

e;ec@@%ﬂpﬂ@ori&*l glgnig 285@ E‘bgﬁ {emparal f r:golgp@rsérrggtasiﬁfé e Interior of the

covep '2@3 t3QeRHIR Sl Tix BeFdeNthebenver PEBCIhd ﬁ\ecéjemtf@ﬁtttdhal unit 260
~ the cover 'side connecting portion
in the temporai form. In the body inserting process, there is prowded the ejector 26 in
a temporal state, which is before the execution of the joining between the e]ector
functional unit 260 in the temporal state and the cover 263. |

Specifically, in the body inserting process, the nozzie 261 side portion
(Upstream side portion) of the - ejector functional unit 260 in the temporal form is
inserted into the downstream end portion of the cbver’ 263. At this time; the nozzle
261 side end portion (upstream end portion) and the pressurizing portion side
connecting pottion (dowristi'eam.end portion) 262f of the body 262 project outwardly
from the cover 263 in the axial direction of the ejector 26. Furthermore, in the bbdy

insertihg process, the body 262 of the ejector functional unit 260 in the temporal form

is inserted into the interior of the cover 263 such that the refrigerant suction openings

262b communicate with the cover side bpening 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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263b, at a downstream end portion of the suction
openi ng side pipe 266. Furthernore, a suction opening
- side connecting portion 266b, which is connected to

* cove 63 SSRESANE LESHAPe By RBud B " BN 5kl Rl s pps

267 9 MrteRab! ﬂﬁ@gbﬂt suphte 2816 agRich(is ‘fdﬂ@né?dllﬁ tHeM@BRE so that the
- Si

‘de pipe 266 at an upstream end portion of the
nozzle A&l and tpendzzle siddgipe pe7 a66temporarily fiked. i s, the

o FREERLTIONS Arhgociat doind-pratess ks XU S tha th, Sector 26 in
the tﬁ@g ¥ FixR8 ﬁ&eg Lrgﬁfh?dﬂ tHd Littih %@Lng %ﬁfér Bﬁ 2%6' dHPthe nozzle

|ger an I On openi ngs

side ﬁmtlﬁmamoﬁfmm'aﬁlydﬁxeﬁ As pkied lhto hhﬁeanmgsfem.ace to SImultaneously
enbodi nent; the first to third refrigerant

and Dbagroly jainetheonasie 2611 fle Dogletos, Uheccover 283 andulhe noze side
EZ nuf.acturing nmethod of the ejector 26 of the
P’Peg radffodi ment W 1| be described. First, a nozzle

1§3$er¥:?1‘?&8|1 p @O&gess %rgg&Hﬁ@d ?ét“e%g} B b‘ré‘ﬁng material, which has

i geran Opéni ng la side end portlon

: -been(pkwuslyedaddetﬂomthewmeosutfhee obthe ao2da 263, theseutes gurface of

e huab e . e s e 360 S Bl e sucton
opeF S A PR B RSB SRR of e icor

26 id ﬁﬁ@kerﬁﬂbﬁﬁrw fixea Wt ivmdlteel. | Thehpthd efjets26 Infcdmidd until the

and the nozzle 261 by the brazing. 15Then, a
brazmgsmltermg ipsolidified ianceagain.e dnstiish waathe ﬁ@ﬂ!ﬁé)@ﬁl:zme body 262,

the Gayek 463, HEED Rf&ﬁ?ﬁlﬁ%ﬁ@ﬁ?@tﬁ 366 a4 W pb ¥ Yk, pipg 267 are
smu#tﬁnct?tl_l%%b"léi uflﬂeit‘f] %Igd g t eC1PESh o?fﬂcthbft?ec%le%or

uni e tenpor form In“the body

I nsRrthergope oatetie, tm'lleemfecormautlng|tl1e¢hus1éora]|m:be;ectdr&6 to the rest
- a tenporal state, which is beforethe xecutlon of cet
of tneoeﬁg&g refrigesation mecla;ilh the Tirst reftioeemnk i Pips| 532%0[“&9 ed to the

ozl S PRl AR J8H°0 1€ 008, e e 77, e the seco

refrifféyaat Pipeoiss idieomrictedPto (e stictrsTopeniag Bidd tenBectihgtpestion 266b
ej ector functional unit 260 in the tenmporal formis

of thensustioacbpeming side pipaA66r A liE Hhind: refiigerant Pipeckhrels connected

to the pres RS RARIAR Se Ay o Paa of e B 282,
5 Ggﬁ‘n@rf thise! E&‘(’lﬁébg gg%ért@ﬁs (2@%‘“266!?3263%% RShEH ¥8)the: refrigerant

proj ect outwardly fromthe cover
pipegSiei, rth"ehextexmzﬂld@lnamcllsmmf by heratj brazing.2eHere, according to the
Furthernore, in the body insertin c% Erocess the%ap
preseab embedigestte citothe tifbei 8hatonnacindethe reieser ¢ 2ok 4he eJector

Bt L B M Sl o i i vt g

a mEQTEME Fﬁ@nungtrﬁea*d%e(ecgwme ghidasppeni ng 263a of the

cover 263, i.e., are radlally 30aligned with the cover
si di thﬁapresgnizesﬂnodfmemfe tbenezzize2h1 is made of g stainlgss alloy, and
Lde conne?& rt|o

the Bofi 2B R ga0r o o6 eSS ot FUEENBANS Ui gyes 263 the suction
opefihgSsidé dipe Z%a&rﬂj thé‘%zﬁl@”ér&étp|iﬁ\ét167aﬂn% hfade 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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tenporarily fixed to the cover side connecting portion

263b, which is fornmed in the cover 263 of the ejector

26 in the tenporal form Furthernore, the nozzle side
e 267 is inserted to the joint surface 261b, which

'Con“é)%toporrred in the nozzle 261, so that the nozzle 261

an pﬁ#é?nﬂéozuﬁ' theS | EctBi ﬁ%}ngriﬁ% ﬁl‘b@eéﬁ”&%ﬁéf'&aﬁh@je aterial (silver

Furthernofe, an ejecto i'ng process is execlte

brazngdﬂoﬂ‘lm ubdxd agj Eet braziy immateriak hd' I‘Ieearbmabratmgfnnatﬂtlal includes
. state, in which the suction openlna si de B pe 266 and
silver; 6RPRRSABNLZECES 157 Fain Epmpanents b aﬁusujta lexfon the gnetal to metal

brazu?gjht 33%5‘%@;@ i ﬁgﬁ@gﬂﬁ e&%cft@fa;@_nlfnﬁt gzﬂo'gg d@?@ggﬁh%(%&ngjector joining

procé%@)’,%e%ﬁ?zz@n%I Ngenead) 263) B eowre 23 thy ducash: ra@emng side pipe

Specifically, in the ejector j oi ni ng process t he
266 anchmmm side pipe 67 are simultemeouslyangr istagraliy jpined.

BURRGpE, at e e béfguornfﬁg%?né’ Hae Bl €6ytp 386 ghe devices of
the eiek%c)lcl‘é‘fﬁéevéﬁan cé)xl?l%z%tt 58%(3&%%? IIS tsdér@g 2 ?‘eﬁe'g?fﬂr% it is p055|ble to

use t‘neZ@p@r@]:»rihtepbmm@haiénalhewla]chcisarapaﬁ)prmte hfer the corresponding
tenporarily fixed state, is nmelted. Then, .the ejector

brazing cosnedisined Fahexample b thei figenelt eannacting tbsmrat fefeigerant pipe

150 BfE REgiotiioe Do o7 40 ok SfinSBE Ebfinécdtha e o288y séfiggrant pipe

15b' {dhe SdctioR éiﬁn@'sﬂﬁ ?i%é 286 tﬁerﬂdpbéﬂt@ltémelaﬂszmg connection is

Integrally jOIned by e brazing to formthe ejector
formed. Therefore, fEbe tcbppemlnmzlngt material {capper brazing atloybgcambe used.

thu forned e ector 26 tyq%ﬁrest of the eJiq

r eflfegfePRer & %%lf@a fﬂa 't“ﬁ r@lpp%faf‘ﬂgzé’ﬂ% %'tﬁ ‘B@'”l@o{“m"e"ts :

ana 53 3B bl DR 3 T RO PRIR e rocd

the torfli ilg&singtuses e ghsbfiarmectonpartiatly heatt te bl:azllng)rmonnectlon of the
' openi ng side connecting portion 266b of the suctio

.brazmgembgg:tg)rqdu@q yihogsheating the ieatire, .brajzlm@fsub]@ét deuct unlike the

h t@ ﬁe 15¢c is connected to the pressurizing portion side
ealifgfHAEng portion 262f of the body 262. Then, -

th‘lﬁetrfeogi’@é"ént NEMBOHIHRS tﬂ@@}ect%ﬁ% whth & ehdrifa@dred in the

tothe réfrigerant pipes, i.e., the external devices

| abovébdedtbibetdymaanel ibrusedpgo Heatetheaadwantiaggs tdesciiped Below can be

present enbodi nent, at the tinme of connecting the
'mpl@PQB'ie(S’r 26 to the ejector refrigeration cycle 10, the _
br azing.e S SRl fhey &Egdoff ﬂ'[e %ﬁbﬁl bBYof e Jsﬂ}%géﬁtgembﬁdiment the.

w thout™ usSi‘ng a nechani ca eni ng nmean
secoHﬂ'r@frﬁ_:])erant pipe (thestidtivrpogsring sidibegierwal tdevidey 15048 lcennected to
IS made of the stainless alloy, and the body 262

the ¢cyemikﬁé mhuclmée@awsqab@sbrthepomm tohdheroriector hangianat unit 260,

througqu the Qﬁctls'olﬁcopenmg side pipe 266. Therefore, the entire specification of the

‘ejector 26 can be changed by changing the specification of the ejector functional unit -

260 without chaﬁging the shape of the suction opening side connecting portion 266b,
which is provided in the suction opening side pipe 266. Therefore, it is possible to
improve the installability of the gjector 26 to the second refrigerant pipe 15b. |

| In addition, the nozzle side connecting portion 267a is provided in the nozzle
side pipe 267. Therefore, itis pos'sible to improve the installability of the ejector 26 to

. the first refrigerant pipe (the nozzle side external device} 15a. Furthermore, the.
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| Also,sulmsj rezzlepGliside ang pariion

30 opening side pipe 266 and the nozzle side pipe 267
are .made of copper. Thereby, according to the present
enbodlnent the connections, which are joined in the

oresHSELEFHAT e DG SHRC 2558 5 BANERE L L oty 262

Theréﬁ*ot'é’yltt |§ PERME thr Adprade Gcﬂéni%tdllﬁﬂlhwﬂ%ftﬂﬁﬁ 2 r26 Qo the third
copper brazing connection. Therefore, in the ejector

. refrlgemanm pipe fthecpressurizing postrorbmde ienternal devied) {5 | ver

o FiMehans ke nozdp 21" sud iy BoSE pPY aFe Ghpatied Jiether to form
the eﬁe{i r ﬁ.fﬁétl[)ﬁit-ﬂn?ﬁig rzgglrrﬁg{b‘?%er Z\fﬁ% %Dsecﬁ’iﬂaflﬁhlcﬁ tﬁ@rndzEI% 261 and the

specificeid® of jtieé biodg 2820cas be (chanyed andependentig.t asrs a @esultn Qihe change
process), the nozzle 261, the body 262, the cover

in the ieatisg epeqﬁmat@@mfr@eseja@mp 2pecardee gasiiv madaoand &he m&allablhtv of
_ nult neous and integrally joined.
the %ﬁ?ﬁé&gﬁ?@e eg{erpﬂl & |9?§Q§¥’%W9V Yy the ejector 26

oy é”fl 1th U bﬁeﬁ:%bgfls & %bﬂgeﬁ %é'(ﬂ&éfibbﬂﬁheral surface of

e tor razing 1s use Ther ef or e,
the gjestr h‘UacﬂimalQuBte 268 e(sppgifioglly, ahe Hodyz2632) aaﬂehheainner peripheral

e L e
ot O €A ABER, Rl BRSBTS 98 . 1 s

possibib td dimibehé evhporationest the Faule ghase eildgerbhe it oo fiterior of the
to copper brazing connection is fornmed. Therefore, the

- bodyc2@det thedimeapfreparaiing the gjedor befsigerafion cygje 18an Therefore, the
, The co r bra terial ncl,udes copper
coollaa&aaﬁﬂ@%thet@p VPt 7 Crche BnarqUdl s bl ol T or

fifdf-&fé?%ﬁé AnAREREsdHiGhBSIAL HRY BBItR df iUl 261, which

be noted t e tor razing uses a gas.

is plamdt atetheyradiadly mmmm:sgon dntlee ejeoton?6 | vjdataaxiady outwardly.

ubj ect product w thout heating the entire brazing
th%éi’%ﬂbf 62, AMMENE PRSAHI ARG Portion side

conngEfiig @b{tu(ﬂp gg im(?f‘ﬁhe é@@(/ 2152 ;Dtrgfecﬁgélaﬁfg rggjgubl%lg frog) e cover 263.

Thergforthahet Benrstriant beBfedieInei Regri®e®W sah the body 262 and the
i npl enent ed. First of all, in the case of

connehior pebvesn te bedy R62 gndsbe coven2ol renbe visusllyahsawed from the
r.ef I‘fl erant Hpgge (the suction openi ng side external
outsigg\g tonnected to 25the cover 263, which

rec‘ﬁiéf@ﬁ)rﬁt it! ?saifé)é;%iﬁ% ROTEHeRR Rheti® 8 ESirRiction failure (a joining
functional” unit o -

failure) exists at the connection between the nozzle 261 and the body 262, the
connection between the body 262 and the cover 263 and the connections between the

respective refrigerant pipes 15a-15c¢ and the ejector 26 through use of, for example, a

pressurizing means, which closes two of the first to third refrigerant pipes 15a-15¢ and

pressurizes the interior of the ejector 26 through the remaining one of the first to third
refrigerant pipes 15a-15c.

| Also, in the present embodiment, the shape of the pressurizing portion 262c¢ is
set such that the inner diameter (the refrigerant passage cross-SeCtiohaI 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 process,
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| dlscrtaogedaﬁpnh tj'nepnezzl@ a62631s

t hrough the suction opening side pipe 266. Ther ef or e,
. the entire specification of the ejector 26 can be
changed by changlng the specification of the ejector

t s R B Bt e BbA e o AR ends Se BEGEct 2

| S TP vs dafl d Radd QvIsatet b OsteBp! ntﬁ%g%ddﬁoﬁlo?\e(lﬂ@m the boundary

Ther ef or'e, I's possible to Ol mprove th

- betweest Hid abnxlngt )pooh‘ion hE6 2] emtlorchezechffusemeposummitﬁzd), in which the

refrlgerant pe 15b. In addi tion, the nozzle s

refrigesaite PassAgep PRs-5ACtNAh area (A canges nexiis 2 on etﬂg.%@vnstream
side Bf 'Elﬁ%ﬁ%lgeﬁ?ﬁ §¢$fa‘?gle ogelé@ppfé%gt ?h% ﬁ :ZQieintﬂPlE interior space.

of théelﬁédyg%znwwéhﬁﬁe( dnbﬁwa?gm@ diredtitn @héqéﬂ@ire 69 the refrigerant
5a. Furthernore, loressurl zing portion si

ighthpdeviatpedirom thecaxis af tlmzjector 26 due
e to

o i TRl T Sl bEEA e Hpppon 15 e it
refn%e?%ﬁﬂﬁ&h hichl |E%u%@ﬂ¢?d 1248 E’rﬁ?&ifﬁﬁééﬁﬁ% i Widht1gy, Si de

ernal evi ce) urt more, the nozzle

26 Inaguhttast, dothe aﬁ@sarmngqrm’aon eZﬁZEO@‘etHeeprasenf embodiment, the
the ejector functional unit 260, Therefore

shapepfar-ifia BEsFWIBg ROfom Zb2cds Higsigned U %@ééheur@&tgeaant passage

crosaest el e B G eRS o RIRT BT ZRRE RN, ks, , Therefore,

the lﬁitﬂdr&{e aftheadfierafsflow 88dkeh2HELUrsth tm:sp@sb@muhg birtion 262c.

of the ejector to the external devices can
As awemlt)ubls possible to limit thegtetetioration ofitthe pgp‘atmaﬂz:& of the ejector 26.
d between the out gEerl pher al surfa

876y SVERJN; tieacagh vy hes BessiriZng |RP @@&d?’e the present

| embé@@er@qg u‘s?& ftriﬁ‘%sﬁ’:%lé%%ﬁam%rﬁ@ e%afﬁ@feﬁﬂl}égﬁ? og fthe nozzle

herefore, It 1s possi e to reduce the we

261 thd the dridyr262. FPattivedanty, 4t isddesitable ttellmitelrhmﬂhermal deformation of
i nsul ating function of this annul ar space
the ﬁ@@!ﬂebﬂll'& discherge QReRiRg adfolaatiNoATERr ttﬂellwtqltha gﬁ\aa@on of the

asc oS3 ok 6 HEE81 oy A58t i B i f e cloctr

- 26. Therefore, the 15coo0ling capacity at the first

" evaporator 17 can be inproved. Furthernore, in
t helnpvieweoft thissbactionding, tot the prasenb amifodiment; She|second refrigerant

. piper a5 &y cboBrdSE toping seve”SiPdrpesiaaation J5° chd cover 263

throg@izehé 6o %geﬁfﬁg Eﬂet 96! HhdP Ry Ree ré % pipe 15a is

ssurtzing p n Sld connettlng porti-on

conrideted tthe2AdzAle @b thraughatteynozdesidd! pipé 26m thetlerrere, the third
263. 20Therefore, the connection between the nozzle

refriggrank pipa A&C b@d:pnzegtedn@ thee pressHidngi Rattiga sige gonmRecting: portion

262078 ok B At o fohe Bl SPGB A BEHEHiged between

| -eacH heh® apSiisd Pb&ldrp WhieR ks ‘ME%E&P hyatheOriReEle ‘l:iré’ﬁn%7 aghdiBe refrigerant

a ] Ol nl ng ure exi sts at:.the connection Detween

‘dischdargenopehiag2@bland Therdbydythe6themtal 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 cbnnecting' portion 262f of 'the body 262 is
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25 connection between the body 262 and the cover 263
and the connections between the respective refrigerant
pi pes 15a-15c and the ejector 26 through use of, for

cmiGHRED g P SAIDIEON 2620 e BBl Bowhlem e

‘portiGieeftie Bty 262id feiceive@'in Bhe theerel@gkt or 26 through the

remai ning one of the first to third refrigerant pipes .
15&untbermeonl & predsorizing poréos reide sboneatingt portios tream end

cconngac:ﬁi{tg;l}q Sg&m%ﬂcﬁ{s ﬁoﬁ@%{jhﬁ@pé%&ﬁ@gi@ﬁ%@ iéﬁ%tsiélg %nd portion
(dowhEReSmS&Rd i?%ﬂ%‘rgaéf}ﬁ?gr %‘gvér%?fc?%éhﬁéc%i\ﬁ% Qﬁ%gfpiﬁglr@ﬁ%%rant pipe

snoot hl y change ore, even when the t

_15c¢. deMoraredpedifically,t tree pregdueizBfyl ponton hsidd ochnn2élng cpontion 263c is

“in the ejector joining process, -26- .it is possible .
providgd [innthe ewter dedriphiers] valbsupface 1Rf ther dowRslireamognd pertion of the

coel B8 Sve: an 3 RdMBn Tk TeBeReHPRLTReih R S the thir

.nﬁﬁgéﬂhwﬁpéq@dﬁybﬂﬁ#@.and the diffuser portion 162d), in
whi ch '

he refrigerant passage cross-sectional area
st ddal yerobining: struskiuret and nmahufatbuning meelinodi of thé ejhetor 26 are

s o BRI g TR S RO I S hofhL 56 2 e present

e chardi ; . . . y .

embdHRE cih HrofuE et i 1 MGE 8k Rlithfmsodiment. That

is, theeshanigednftheraritine spacificationt betieg ejeictur ZBcshv betaastinenade; and the
thermal deformation, the undesirable velocity :

instatialjiity: efutheciector 2bdatthe exernakdevess gut BAIMPTAYRd. which
o H Rl . b5 SGHRE Bt S, pHilring porion sie
connBEGSE Bbrtﬁimgéiwl%nformbﬂ%fthé%p?ér Eb\ReriIe3s SYRErEfdle, the connection

portion 262c is designed such that the refrigerant
betweean $hgdirst oafsigesntipipeallSararad the hbzzleskksconneactigg portion 267a of

ortiqn 262c_snoothly changes. Therefore, fhe. ,
the riale) Se O105 2B fehecrnnGEPaR Derwesh Has SefnIrigerat sipe 150 and
te ek BREPERELRG RANGP2BR 308 ule 263 3 phinkion berween
the thfrdtrefrigdrast pibe A6 akfe theepressiaiZmg Ebﬂtdnﬁsidaﬁenmmrr@ portion 263c

the pressurizing portion 262c of the.present
of theraewer Aehcan delyaaed by the capper HbrePRES bAZNGH ze t he

thecmal . def arpmtion of the nozzle 26 he_bad : |
551 TRl B M copnelRg Shf efeiedor o6 Ui 3B devices of the
; N e fepi h&f i
cecth SEPRr 84 L/ 10 el BBRINEIS) kS She Smedtoly by et
the trehhbrazimg whing dhieonogpdre biagingli matariabnfthef capper brazing alloy).
refrigerant fromihe axis of the, ejector 2026. . .
Therehy, gy ejgctonican Be & Vn@ﬁﬂ?cﬁ%%r ﬁ¥h9é'n8%‘ﬂ$3%ﬁf ,the ejector
: :SEC ref b [ S negk
rerid 55N 1] IAOSIANE e DL SEIRPEGHANL Pl two tore
brazingr fi¢difict A thectasenwhieedithe twolelifftreat Brdzingndaterials, which have
first refrigerant pipe 15a is connected to the nozzle

- diffepst reeltiog geintsecarcousaddindhedrazipe afdhe cpurespriding sonperion.

t hil{sda result, the installability of the ejector 26 to the ejector refrigeration cycle.
can. be further improved. Also, only the single torch brazing fatility is i:sed to connect
the ejector 26 to the ejector refrigeration cycle 10, and it is not required to use the
muiltiple torch brazing facilities, the number of which Correspond to the number of
types of brazing materials used in the brazing. Thérefore, the manufacturing costs of
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25 refrigerant pipe 15c is connected to the
pressuri zing portion side connecting portion 262f of
the body 262. Therefore, the sufficient distance can
[ each heat applied portion, which
thee&%iﬁéggggﬁg§H%ﬁgaﬁgrch brazi ng, and the refrigerant

di Fehheaponnahengedhitiring’pertiobysidé kenh&eingeportion 263c is provided
deformation of the refrigerant discharge opening 26la

in the Kovee 268 nivhidh deey rok difecthbeentashihe nozzle 26iln sg tha the thermal

oo " R D0 i 548 e arecvey
limited at thd tiRedrabb ehrcdordlinghe present enbodi nent, the

pressurizing portion sidé connecting portion 262f of
t h&Heoahyov26eambsdimentsimayt imoaiified he falosessur i zi ng
portion 262¢ side end portion (downstream end gortion

of (LhdnpideyfirssemBodimesty the Qiiingel 2bieinterpsed betweeh the first

uniof 467 G redo PEE MG BERIAEA P Ao Ve REBEAIGE of the O-ing
152 B @it dpaitdd t6 RIPIRSBUR! ZFBE BARiPIONags GRowsl fe FBd 8, an annular
portion (downstream end portion) of the cover 263 to

receivingngroovd, t whidie reecives riser Qydngni5pi peaysee fepned in the outer
peritBial wal Sy o, R oMol sind A%l BREPERE el B ng 152

‘betwdhtAE First uhiBR 169 t‘l‘q%_f?ir%f‘?emgékirﬁf%é 1E5‘.e cover 263
- to 1 C

serve as a brazing Joint surface, IS

con(@dhetietrirst be thikd ediboelimeges; dhé genpectirigs postions of the first and
brazing. 10The renain“gg_structure_and manuf act uri ng
i

second aYer Sot63, Hbdegnst they Sutiionrepening sigle Ganneridg: Pertionyefl the suction

+ oenyfl 5 AR A0LrEFS, smeht b dbc Blerteaftiy ¢fE BbBEGHo portions

- of thd FirktorhlNsephadidiné 1H3t1684 andhehe 3aBleh idpehit® side connecting

entire specification of_(he ej ector 26 can be easily
portiond¥, therstictibe dpesing sideipipe 66fmaybedosmed differently.t fror example,

o L U0 Bk B, PO BELRO T . 16 e
e GEREHIGHRRNPSHA ST g, BORRIGAAL i 0y 4Rl prion o
the geebni geveniedlikeirlfie seoont enbodimentsi de connect i ng '

portion 267a of the nozz|le side pipe 267, the -
contettisothe eonpadtingrrortiens @ therfinshandniecangcoyers 163 164 and

* the SRS0RNE R 5o RERBHG BaPJiL kP Bof SR phting YR pve 165 may

be abﬁméri&émorﬁig@@eé!éfégaﬁdingh@q Rhe Scomhketing statturenthetedt, which is
connecting portion 263c of the cover 263 can be braze

connegtachdoc tpatortasponglipgr estesmalngevice.  Thusheinethe ecasat where the
the tine of coQgectin t he ejector 26 to

] th th .
connggting JBeR1oc rRIch; &t g pF (ONGINGs 1S Yeade a ahe Gonpection to the
exteﬁ%ji:’qe%c% %fe Wﬁﬁe&%ﬁz ﬁ%@@‘?ﬁft' r%bboo% )bebé’or%)ﬁ‘il%lfgg ﬂ%{rLEﬁe fastening

brazi ng usi € copper brazing materl

‘mentseppeat iy ardchenighipYaste@éd. Fuettebmorg him dHeecdse where bee external

‘easily connected to the other devices of the ejector o
devigfcangle ativesHy cspnected thdheithijdeopeiiog oezphghe block 165, it is

possifé el R suECH bbb bRECIS 77 et ant br azi no

mat &) @l the mgjsﬁtg Favingipkb&iserdr the! firsP do PRk efnbodifients, the first
used’in the braZing of“the correspondi ng connecti on.

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

| examp'le, bonding, welding or the like.
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As a result, the i nstalllability of the ejector 26 to
the ejector refrigeration cycle 30 can be further
|rrproved Al so, only the single torch brazing facility

el okt f&%@?ﬁfﬁ@g%f‘sﬂgﬁgﬁ# pothiigh EFBRRITERS; &he,qon-thermal
ﬂxmg V\ﬁl%aﬂy id WBLE JsAHeNY; )@ihﬂzrhﬁgn 'tﬁé ndﬂre gﬁf%?de Bf the ejector

correspond to tfe nu types of brazin

functiohsleanig | 160Uis estcurely ipeeds Aized gntoTiﬂner ffshropvet 063. Alternatlve!y, any
manufacturing costs of the ejector 26 can be reduced.
otherpamrﬂrémai@rfmn@ iReg ISRy rhe, umﬁ p5PE E¥ample ésdideren-thegmal fixing

mearkEh 0 L B S8 4 AN S, 0 1958 e

aiterrfaﬁ%ﬁabsd&ﬁ&hﬁﬁtﬁﬁﬁg Ghedmte dcpbwi BREANY nshhys ®Rafdifhed in the outer

openi ng 26la can be furthér effectively limted at the
perlphenaia saffatehef ther ejectorfznctipnal biaitakédyend imths inmer peripheral surface

‘ be modified a In the first
of the heweingdd0 t ottﬁgeagl.a,bm’éx{@gepgt\qléﬁ rposed between the

fi Fﬁkhéﬂh{)’r%é !3? '39 tﬁ@?h% dﬂrfo '%ngé’ﬂbf b fi ]tge ejector

Howeve oca Ion O IS Nno

functiopal Ghig 160 at isopossihe t@merthe fixirsg mﬁam whidH (&vo&res&he heating.
' annul ar 10recei ving groove, which receives the 0-ring

‘Specumsally, sagt wgldwm may beusedteimplemsstithe Exing. val |

e i 123’ af b AaRRHtr HRF sihoR, b, HFRRE S used as

the cB'lr/%rSiﬂ efHdv@ﬁfe?%epéd%r 288-is nellinlited ftﬁtﬁlé r %r *e&ah'n‘b'lé Gs shown

odi ment's, tHe connecting portions of the first
in FIGBGpnmlhpiewlps rﬂ@abeﬂsﬁmaarhe tombinack tooforn'péhe ngven (dheus:ng) 263.

i SR e oS4 es RS A SRl Sh A P oz
21 GRPERAOEL P Tl (T B R e

POFLiBBrrAokd) ansiiet &xdimplapNicase of FEGPI) ehdGfortiap diﬁ?the body 262,
f or med dlfferently For exanple,. a union nma

y be
whiclp famsithe pr@ssmzm@ portininA62¢,ihas therautendiametae smalier than that of
st embodi nmen

e A SR ST OB S b5 e e
- press%lgtzf?@ ﬁﬁ‘lﬂzi%ﬁdsiaé"t%(/etl%ﬁbé?e%s‘é hhe coppd esTRsteh IFEl‘i*t‘S‘tcover 263 in

e connecting portions of the first and
such s ouavher chat $hé GResdfivirn gottion sidet cweromembay 263Hehas the pipe

Outeé@g%ee%r' saligghapingt of teapreie o %%zea%'p&%ﬁr@e?&%dt e
Zgﬁgﬁﬁ 1 >fo Stoh \‘ﬁf Wikt b leé?'ébod}ﬂie?t tlﬁ&:rhﬂ% process is

spo I hg ext er na evi ce hus, Tn'the

‘ execﬂﬁéﬁfﬁtérftﬁe nozzle inserting process. However, t_he execution order of the body

inserting process and the nozzle inserting process are not limited to this order. For

example, the body 262 may be inserted into the cover 263, and then the nozzle 261

may be inserted into the body 262 received in the cover 263.
~ Furthermore, at the time of connecting the ejector 26 to 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 opening side pipe 266 may be eliminated,
0. _ .
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pressaie érdea"tefr\vg.ﬂ@n

25 connecti ng net h-od, such as wel di ng or bonding, is
used-at the connection to the external device, the
connecti on does not need to be constructed fromthe

astenin mber .t hat ical ly f
and 5 SERHE refFiBRRncH BB L0 TRaY Y [y <DRBEGE, fn. the gover side
conn%ﬁ'r@{(ﬁ&%hﬁﬂ%%ﬁﬁb%vépzw‘bytHHaflPlgOpen' ng 165c of the |
- It is possible to'elimhate the suction
opAlson gt stihee tipiep of maneamga)the rejet¢ter hdtu $o ribef other rdevices of the
rocess of the first to third enbodipents, the fir %
ejectah fefEgRERIPN: SR dl0: 48e qtgr neansy fhe %ﬁjtﬁl% spAk Wsidjeg, bonding,

Iﬂ-:.aﬁcl e first and second

may %%%g?&mﬁ@'@ﬂt%%ﬁcﬁr@e e cgﬁﬁécqmﬂ@to the bl ock 165 by,
f og7exaneheh 6PRHENEbovee|dhibsdinfentd)ethe kerdinary chloroﬂuorocarbon
(4) 1n the fixing process of the first to third

refrigemdntdisnused ast the nefiigerantraHoinevendgtheetype bk tbeer@frggﬁrant is not
t he ozzle 161

timit o 1S o ERRle.” Bvard2amion: ehig&aRe o) camdit ofidelfay be used

as thlerl’eﬁ' e!?'ﬁntf of ?‘FEXW er"hﬁédm*ﬁérftﬁr W%Hh&ﬁlnére AR éljrp{tﬁf of the present

rate I Ng neans nmay Deé use or exa

1nverttima nay beeapplied |tfz4|mgsumm'rﬁtlcalarrefrm'ammm|oyg!emaanwh|ch the high
such as swag |n?a bondi ng used. Further

@sawa%eefiﬁs %gﬂ PEESSEER-ew t hr eads

ci 48 8p' PatEr dhel it SRR, e, el erfloelalbn oyce 10,

whuclwwm@@g He é}é’cfcﬁfC% 036 o ehd asdve EriB&difrent hi‘sei}ﬂﬁbﬂyto the vehicle
. fix therebetween. Furthernore, as long as

-air cohditiohimgnaysteet. or ewever, dbe sappiicatiore of the phesant dovention is not

Ilmttch) ﬁ% é:p;sexa%ﬁlgéﬁ;q]g@}cg%? ([?ieérlﬂ tlart? IctM e Ic’d9 rrtla@ebe appiied fo the
statu?%zﬁ frlfei)’(rlfgﬂéélfl’éfon Hak. mglé:)@', l@ﬁe {%h bdr%f' E)F' tﬁ% éf]%%tbﬁ"i%néf the present |

inverstonoid i lifited: toethe refifigerptiore cpeleber is used as the

cover 263. However, the cover 263 is not limted to
(Sixth fnabodimenBxanpl e, as shown in FIG 9, nultiple pipe

26? E‘%@T gﬁ%ﬁﬂk&@“%ﬁg%k ?ﬁ% pggqung 6&%‘[@ \glvlebe %@%Eﬁ@ﬂf@h feference_

~ to FEQSf apRang .t henhghpreene! embedingt! & %63méﬂﬁ|cé'd’tﬂ1 of the first

‘body 262 (the ejector functional unit 260) can

‘embedigidny. Bpseifically, the eectanelrof the Finst @mbedmﬁntaﬁ yepiased with an

ortion of the body 262, which forns

| eﬁ@ﬁé%ﬁ%@ﬁ?‘ﬁ EFV’? ‘portion 262c, has the outer dianmeter

| tSLm{LSHee@ﬁEﬁﬁnBé Pf“th@f ré%tférﬁwd Wﬁgﬁ?glgtgg ahﬁé&tgi“’ﬁﬁcﬁonal unit

€ Nnozzke side cover ne

' 360, pa efstirdoven @6Boand o seicdrd cawer BGSIUbeThe?@ﬁ@:ter dunctional unit 360 -

conbined to formthe cover 263 in such a manner that

inclugpe amozeledt 1zand) admdy; 302, svhieh abs tearaiiy @an@@@d fegether, i.e., are

mtegl;%lﬁyz ugﬁgpdgéiegb%} aﬁhgep%ga%fer §E§naﬁ@a@3 ﬁ&ﬂﬁde cover 364 are |

connlelted tagaftbritbifbFim &RAMING 3BE andhecEed the @:§@;'tél* Aictional unit 360.

process I's executed after the nozzle inserting :
pr ofres swozelewB6er is medee of cmelain(@gdebrass ohestaiotiss 2alloy) and is

t th t
conflaBied 1 aoperely SORUBEal RIS e, 10 WL RIS GRL @ cross-

r 0 I,
B S AR TS i o
first irgfrigeeartopipe £533.is narrowed to isenthalpically depressurize and expand the
refrigerant.  In the present embodiment, the nozzle 361 is a Laval nozzle that has a 3

throat, at which the cross-sectional area of the refrigerant passage is minimized. -
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‘Furthernore, at the tinme of connecting the ejector 26
to the ejector refrigeration cycle 10, if it is
possi ble to have the multiple torch brazing

Here, & Shoiaht WhisErMotonaEas 614G DheGoanEy dgrmed as 2

ause any trouble the nozzl e side pipe 267
conve%@@ﬁ%ﬁ&%z]e?m nated, and the first refrigerant pipe 15a

nasrhbebodjyrm Y aqubnﬁctrﬁdmber twaleich ds mhade of am&talzeag afluminum)
the nozzle 261 by brazin Furtherrmre the suctiaq
and |sp:@mﬂggraﬁ tnfo gsn@@dyr@{an@récaatuhuhatf@an "Hiri bedg 362 includes a

run 57, Y5 B, 2SR, By, SHGBSH BB 6o -

mixir@ﬁﬁorl%nb.?@%' dHnd a dlfﬁlg]ser pirEen I dt PehiéH BR Qlfraﬁ@émﬁ‘?th@@rder one

e ejector 26 to the other devices of the ejector
after mabthaydn at flow dingction (@ refrigerattiflow direction)afdhe sefrigesmnt.
cut j.n

“Furth%%&%’fa'&%'n%%sﬁ@gfe? B the bogy e reRaRs giong eiselsaaﬁry% conformity

d
wien ARSI B A0 o8t Hpiohy 962 988 i bogy. 302
t y meofixingepbfoni 862&1% a %uppbrtlngfahddﬂkmgtpmmoanxnto which the
exanpl e, hydrocarbon refrigerant or carbon i -diox

~ nozzlee361bis pu‘ge.'dflﬁgdt hﬁeremegmGawnebdlam%tea@S&l@e body 362 at the fixing -

portigR Sesan N SR BB 28 Qe AHTpERL A e L. When the

nozzl?a?fér_l: %jﬁ%%é ﬂ&e&ﬁﬁﬂoeand 13 él?éﬁ th e Figin H:Scﬁ‘ﬁé# 13628] #f: nozzle 361

ant pressure excee he criti ca pr essure

and th) bddy 362 breoforirfeetetbmgetieebndionarihe, ejetter &jretivoal unit 360.

refrigeration cycle 10, which includes th t ' .
26 ech; Kelrigerant SHRHRR GRERING (362 Qpﬁrﬁgmﬁdogs %%@%& gole which

el S P B S DR A 500 the ot

~and mp&-ﬂmaidé ,oftthe HRIYE6Y. Feithémrore) v rmgérant@uomn bpenlngs 362b of

plied to the stationary refrigeration cycle.
the body 362 ammcommwﬂcatﬁé wthca defrgeramnt dlﬁéhmg@s@nemng 361a of the

nozziessin Thk e et s it diskraer b oI Kt Bftorator 19, is
drawnHES the htébior oPfeSou 3@2%:‘8\19“ thef rRFRiFEnt suction openings 362b.

An inner diameter of a portion of the body 362, which extends from the refrigerant

‘suction .openings 362b to the mixing portion-362c, is progressively reduced toward the
.downstream side (the right side in FIG. 10) to conform with a shape of a distal end

portion (a downstream end portion} of the nozzle 361.

The mixing portion 362¢ forms a mixing space (a'mixing chamber), in which

_the refrigerant discharged from the refrigerant discharge opening 361a of the nozzle

361 is mixed with the refrigerant drawn through the refrigerant suction openings 362b'.

~ to form the refrigerant mixture. The inner diameter of the body 362 in the mixing

portion 362c¢ is generally constant along its length. |
The inner diameter ofi 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 towardthekdownstream side. In this way, the diffuser portion 362d reduces
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' wth an €]
the veipcHy @fh@epveé@geﬁan

first govey,

inner, REHAneR) VARG, B i EAvet P65 GorSRE it ach other without

'formFde aq%éwmer@faem&rf.efnhba@%aé;tthe&éfﬁg@éﬁ@w rih [esl0es the outside

20 to FIGS. 10 and 11. The present enbodinent is a
nodi fi cation of the first enbodi nent. Specifically,
the ejector 16 of the first enbodinment is replaced
ect.or 36, di scussed bel ow. . The ejectar . .
b RGBT brrense. Aif serigRragtaiessire.  That is, the

o 55880 08 AR, SR A58 BERCERS e presr

enerdy BPuYd Fefdgérantd Thelmtyr d@fnetehiof thebedy 362gthahbes in response to
connected together, i.e., are integrally joined '

the chapge irethe mner diamsgter of/the Bedy 30d- t he second cover 364
e dbEy Bt 60t OB Arhnttts SREPG, (B 8 g, as generally

| j(.:ylin(ﬂ{;rfi’ﬁzaug L;?b@lﬁﬂ memBELemale 'Brtrabtal ¢e 9., aldhiEm%Gr &per].e Afernatively,

and 1s configured 1nto a~generally cylindrical

- the firsbabuer 863 randl the becomuz edver3B3 ey beswitigirase pipespah which a

. area of a refrigerant passage, to which the _—
pipe eXpANGIBERIOCESS J0HIINidofs §AMIAG RIOFeSS Ae PrHfermed. In the state -

eS8 R OrARRSP U 360 Y6540 I B BB S8 socona

covet BB4NAAE! firsBhviep 363l PatlveRol® Rokhet3aiaside pbrtid of ahe ejector

which the cross-sectional area of the refrigerant

- functiensl amdt 360 rithe nipstréam- sidle postion, ofi thes riagter fumckionaldunit 360, at -

. that th zle 361 may be alternatively, fornmed as a -
Whlch&ﬁ%é‘%ﬁﬁ%ﬁd&i@‘@?@d)- The body 362 is a tubular
e _ | Chod ! > ¢ . -
TR Wy Sy 8 e of DO I e cectr
functidreal urity 365 & settirelyeress fitted igtopthe inaer pedipheral wall surface of the

refri%erant suction openings (fluid suction openi ngsg
63neRithgt pae outer Bemeherabiwallsurfassee! Pt Npgre 361 and the

I"fanet er of the body 362 changes along its length in

" througimthe connection hetween the: irinen pecpherad wallsusfage of the fist cover 363

ortions 36 of _the 2._.10.. The f

and i ¢4iGh PedpASTAL Wall supaer of Rae Listtar cnptonarnt 60y i o

whi L Sl BSi2ich i
Rl 2846 3673 S0 B[S S Bordl of the i

coveB®H3 has sin givdndesinpipeeportioan363a,owhich Hasaet mneofdiameter larger
nozzl e 361. Wen the nozzle 361 is press fitted into o

thanaan autersdiemeser 06 the outers pagphsat well sistace ehiheslestar functional

onit 350 SRIEEEcRYF 28 B FHOBEY o8 RABDRF heb Pl Bay surace of

the SYSANdEY PRRN BRI 363aSah@' iTethréadably @n@ggbdhﬁltﬁ»a second screw

whi ch radial 'y extends through the wall t he body
thre&b 364b, whinkuisi formeddntane outar rperiphesaldsath surfaee of e ¢econd cover
of the body 362. Furthernore, the refrigerant suction
364-openi ngs 362b of the body 362 are conmunicated with a
1 ef-Hi i ing;

ThelteF R RORRRES A el Brie e Bodibh around the
refri?rah@ sattiun dfenings 382byltawrbddyt 362 bidei purtion of thé ejdutor functional
ody 362 through the refrigerant suction openings - N
unit 368 Hi.eAreceives the dewngtreask sidepertioprofdheraiectss fiynctiopal unit 360).

ot ik SRk 4 BBl SRR 300 3B Mtr oo

unit E'i% U‘G\?ggﬁ ABfHEr tthen %@T‘E&éi@éﬁ’pﬁrﬁ& QEHteubétﬁtFEm Sslgd’@ pbRtion) of the

to conformw th a shape of 'a distal en
ejeciorfundionzh udih36dX thabin macdivedrinitbe firgf caviee 363zz1 e 361.

At this time, an annular space S is formed between the inner peripheral wall
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. contacﬁage?éyd@art ofthelejegtor donpiianad 4Rt

25The m xing portion 362c forns a m xing space (a
m xi ng chamber), in which the refrigerant discharged
fromthe refrigerant discharge opening 36la of the
nozzl er ant, drawn thro

surfaR g 10 Se5aRd FOVa, 260 m&%ﬁpﬁ%@rﬁwe@ o4 Sirepct 8F e eector
functg)gmfff LAR %ﬁ dBetitaty Eeodd?g%izzc)d' ?H@%@Eorﬂi‘ cbing f%lﬂ)é flxed to the

X|ng ortlon I'S genera const ant

first ad:mgsea mﬂhe[lgfcbnta%ﬂfﬁge:hermﬁlrechjactet éunctfonahelnltom 362, without

at the diffuser portion 362d is éfrogre33|vely
and t her eby t he

o PPECHiFd ooﬁ%?cgpﬁc@%g oqugbgf e Bpt%eééﬁlﬁ%ﬁﬁﬁ glupécég)‘? the first

covet 98‘@%&'1&6?@1 Aot JraAEsBESIR cd)\FértS*BéIShaﬂhe screndiscieis Biread 364b,
portion 362d reduces the velocity of the refrigerant

Whld’fl Ilmhneedainivremﬁgedhmtln dhe ifiystr screwpttwead 363bThthensthe first screw
threagf S68b anif Hiey Paand SHie teop: So45 e dnisasipbly Engased With each
othet glt“?] 69@ E@H{eneﬁr\ﬁltﬁ léta?% o?hé‘”?r‘i@hr&fcdvaf ﬁ@gdéhdgt@% second cover 364

ntresponse e’ ch

are c@hﬁéﬁbﬁ'to@éthbh%nb@ﬁ sé@ired togetherThe first cover 363

d the second cover 364 are fornmed as general Ia/
cyIAI’h@rmI@BGE ipi Lmtarpqss@dﬂmtweﬁadae dirstheever 363, and the second cover -

364 &SE or Cgflg%e 5&@@“ t ' Veltglgetlilﬁ%!'[eﬁaqﬂ%o%%\éesen the first

cove?@ﬁ?‘é‘nﬁhthé SechiRd %6\5@%419 process and/or a hole

rmng process are perforned. In the state where the
ej €atrierforet a tmaughiide 86 @over side @ipeaing, net, Housingsside opening)
cover 363 and the second.10 cover 364

fm
364a: sdially3 gxtanssdhiaudh pecylipdrical Bipuilas &@"# &%Eéan¢ Rever 364 to

comBUFEGE: S4AEH) 52, R0 PSR F TR SpEBeiérion. The

throligH RbR: §@4’a IsSpdasm@ieﬁﬂﬁo communicatétwitthitise réfiigerdriiguction openings
outer peripheral wall surface of the nozzle 361 of the

362tept the ejedtercfunstianalumit 3680 The §@@anbrgfrlge@s1§ pipe 484 is joined to
into,t er. per.i. heral wal,l surf he 15
the throgah Beleebeeal S JoR RS (& g arob SRighal o vl
t
el 1 R, secend ofs thidfg r”‘%é'*s”‘i‘i?m%??' %‘5? babre respectively

provididdest the bther émd nortg)m(lgmbreahemkiepmlen) of tbe dirst epver 363 and

the refrigerant wll not ak to ut si de t hrou i
the ether @ngnBertiosn(doevnaeam ﬁ@ .mr@pni@? .tﬁﬁeﬁespn%pver $64. The first

anc SECHRE e ! 57 (8 or 50 BB e ar e to he

othe?%@nst&@ténﬁe@\ﬂe@h f@&@*naﬁ@fw@@g}&nf@hé efedtor efrifeation toyelamo.
en ortion firs

Algernatlvely, the first and second unions 367a, 367b may be joined to the
other end portions, respectively, of the first cover 363 and of the second cover 364 by

any other joining means, such as brazing, welding or bonding. Further alternatively,

the first and second 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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is prayided jrofhe ensero@ertm@r@h ase af

cover 363 has an expanded pi pe portion 363a, which has
an i nner dianmeter |larger than an outer dianmeter of the
outer peripheral wall surface of the ejector

e R R ot A SBT3 pore

eniarﬁﬁ?%%@%e&[ Rﬁé\k'd?ggé?ﬁé‘t %‘Flg%éﬂ%nf: w&aﬂﬁ‘#’éﬁg ‘iﬂ@?ﬁﬁdumon 367a

a seco SCrew hrea or red

'whlciﬁﬁr@e@rﬁfectandgjeth@{ wal | surface of the second cover

The second cover 364 receives an

i nﬂsrs«h’@wmtne%r 11,0m nuk 350risiretatablyusupnoried: by angytahperlpheral :

urtaE PR R BB 5 BSATErS F BY 550 Porured o

threaggg@%@%ﬁ’é_rh 5! Heeb@Ed Igﬁ)&l(ﬂ{ (&@@mﬁtlﬁ@h&% WHIRR lsof@hetlnint an outer

at 1s, second cover 364 recelves the
peripherahisorfage pbithe oirrsbﬂnrbhe%ﬂaecimadﬁmlmt aareanovah fimithgpportion 351
whi ch th th th [ : t th t
ich is other an e recei V?ﬁ%@tpglréﬁé%%ggw%@%%%@hgﬁﬁeam end

oriy), B 154, e it 19550, AFnep s 30 o e

distabehdl poptidn @ﬂth@ffn’cb@eﬁ@ém pipe e5a36Fheremidval mitirtg portion 351
peripheral wall surface -of the ejector functional unit

IlmltSSI&DI’IQ\abe:the but BS0 fltcm e fiyst3efrigeramicpipeddad cover 364
L Theds ﬂ] i Saded sthee Qe iRt ult gipn Bion"96a w?\ﬁ,tré"ﬁ]ﬁﬁgtatl &fd portion

| ', of tl’%(sg"ﬁqéfﬂger%@ epﬁ?t?tﬁ%{ id 'b?ac%tleﬁ ?ﬁe fﬁl’@\?tdrﬁ’dﬁ"bﬁ?ﬁ' the nut 350 is

as di scussed above,

~ tightenddagpinst ;thermlreaMd psmdraoé the first dn[ont3&7@veﬂ' I'féﬁéay, the first

si de end ortlon of the second cover 364 has

th
refrigaseninBipect2avis kPBRBCISd 49, thmﬁlaﬁ:twrs%méﬁ&laamtgm@naag@dmg 352 is

e S A AT e OB By d P 3 o

| IeakzidéIr Gﬁ&ﬂ';bi'éfngémﬁt@ et Butelde Birbegh @Qa@'bétﬁvla@ﬁttﬁ@qﬁst refrtgerant

each ofher, the first cover 363 and the second
p!ped.Saemdfihe firsaupion3fvect ed t oget her. and are secured

t ne i eoRe, e 158 eReair Lol fanrtsted B8 Ehe PRbAAPening of the
e3ectb?a§6baﬂ'ﬁ'\cl)\géh ttﬁﬁ th rﬁe@‘? éaht bgaé Ec Oufipirde, Hi ghiedi‘ réfrlgerant pipe

|rst over 63 and the second cover
15¢, &ﬁﬁch E&wtehesﬂrbe extanbhdedd) i$ obenddied by the seabmd union 367b.
openi ng, | housi ng si de opening) 15 364a radi al

ox (N&¥ls 2t ADUAGHAING, M6iRPY @fl theBIgLir Jiof the Argeent embodiment

o R oM, JOLGRI L ok oo

execlfietoRfmn the Seetdri fanesbriap mnsamw@bﬁnmﬁg tienozzle 361 and the
refrigerant suction openings 362b of the egector

bodyf 362t togetherunSpedificallyf tbesnozirl 36df angethenbogy #6218 connected
tbge’lgi%.r{ﬁy B%dgg%foq;@g gptﬁgjro_oz%%o%gf gftoﬁl@ |g€%p505f$§%olﬂwgng portion 362a of
the 5&0@55‘692” ng menbers) 367a, 367b are respectively

Next, a first connectirig process is executed to connect the nozzle 361 side
portion (upstream side portion) 6f the ejectdr functional unit 360 to the first -cover
363. Specifically, the nozzle 361 is press fitted into the first cover 363. Furthermore,
a second connecting process is executed to 'colnnect the second cover 364 to the first
cover 363. .

Specificaily, the first screw thread 363b of the first cover 363 and the second
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provided at the other end portion (upstream end
portion) of the first cover 363 and the other end
portion (downstream end portion) of the second cover

screof gl Do e ROl 04 e Hiamal Ende iy ach ot
and &n@nﬁghtbheatwuﬂe\ea@ﬁ%th@xts@rtnat tiske ¥beRR) covert 364 & emireicted to the
refrigeration cycle 107 25 Al'ternatively, the first

first aonirs3aDmithout costeing, theeamiiraegjedor jfunetianal ainithaso, i.e., without

ol 6 T i, B e o
’conngﬁ‘l?rﬁ th%i:‘é\glé‘,l @1% e {?& 3(¥§3|a§t1 rtﬁe%r BRA Ho0Er gg&; Lk g%gg with each

the |rst an secon uni ons
othemnby thefidingaathys (monthkratal fikingotnkans) whigo does net lnvolve heatlng
respectively, of the first cover 363 and of the sec
coJe rthway,ibe fistCovar 36 acaives dhe mozpiebl side ggtion {upstream

sde SRR e LR hoA bl SR LSOl et cover 36

recei\??@ﬁilé ir&éimé{dlﬁtésﬁéﬁmd(thé ﬁdrlfi’dh %Foﬁrh:?ti@( PeTEiheFant Gaeon openings
of the first union a, which forns the connecti ng

362b) dot thmbo:ﬂy 362 side sporbonenf the3ejettor fuinckonal adnit §60anThat is, the

pe 15 ch s s as, the external ce
secoB KoV abaderauss e SopRRaertcte mﬁﬁorﬂ q?itvlém g functional unit

360 %il\?lv-l Oigloﬁherl@" Slih% @ﬁ IFé(_Zjaz'llI:I aﬁé Ebpe 15a an ]‘Q“%ﬁérl @ﬁ%ﬁ?nal unit 360

recenvedi o tESTiest cobecB63r en thisveay ek ejertdr3s is prodabedhn in
11, a nut 350 is rotatably supported by an outer

perInpthﬂ a;eswtsembaﬁlmerﬁ, the gjeetor (?f whgt@r Enmaybactured in the
o et el S8, SRR Sty o o o

|nﬂﬂ%h ds forned in an outer peri pheral surface of the
rst unlon 367a. In addition, a renoval limting

porRirsbnindhé ejectpr 66|afethe|p1resem: ernbediment, {hecirst and second unions
surface of the dis end portion
3673 JTDATE PVICRd 1o et 'ﬁSEFiF' SOEaRE chvars S, o Fespectively, so that

| the E@ﬁt?%ﬁt&f% ﬁln# yg% sﬁ &l oéﬁgrﬁa{i‘ggé\q%s“@eln Eb’éd improved. -

the rlgera p1 pe e reno
Furthérfidre)et B tm@oﬁédnﬁeonhg she dfirel ahd Gecome unldns?z§67a 367b to the
fromthe first refrigerant Blpe 15a. Then, in
first end sasgagaefrigesert pipes H&aj iLbe: raspeelively 2vepnwhen the second cover

‘304 4 b 2 Do U e e ol B Fnctioal i

60.ti ghtened against the threaded portion of the first
union 367a. Thereby, the first 15 refrigerant pipe

- 155pexifinatipeetardwhentthe seicond @ova6364Ais dlaﬂ:rmedmporaappllcation of
O-rin

- 352 | i nt er posed he first upion 367a
a torgianal Hacreiihg SaOnRPNEr 450 oF e S0 pblgtefing fé\%&é of the first

an SIS 156 eI S, g s o 307, e

torsmlﬁaloétr%ﬂ@ ndtuddriadeicter Broni tite becorid emaira3en oo the eya:tor functional
connected to the outlet o n|n of the 20ejector 36

unit 8P iRge thessacand Cover 364 icpatars ¢he enfite gigctarfunctional unit
t.hi f t {
S04 S LR o B i D R,

367‘ﬁ1erefore, it is possible to reliably limit the deformation of the ejector
functional. unit 360. Thus, it is possiblé to reliably limit the deterioration of the

‘p'erformance of the ejector 36, which would be caused by the deformatio_n of the.

respective corresponding parts of the ejector 36 at the time of connecting the ejector
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Next, a manufacturing nethod of the ejector 36 of the
present enbodi nent will be described. First, with
reference to FIG 10, a functional unit form ng
C ' .ecuted to formthe ejector functional
36 t_"%fg-teg@%%'aw&%@%ecu ng the nozzle 361 and the 25 body

36 Rurpeahbes, thEmeerikildrdl dnd thdbody 362 @rd@bnaedet tegether to form
body 362 are connected together by press-fitting t

he
the ejector &urgsionahurit 866. i Theselase, die sieaifiGaiioR Pribetagale 361 and the

2362a of body 3 xt, a.fi nect
SPEC@F%%%% s°'it Zfﬁsxﬁeﬁ\’ egé oty n%%c&'eaﬂggdn 6%p§%§é§&| de-[L H¥¥efore, the
Bk ey ' ' the ej ector
59“‘?8%%?’??2QW@W%%&?‘S“?%EE‘P??%?@E&H 30 363.
Spedsd, i thel dnnulathspacez$lis faated baiwees thetauder ipatipheraé surface of
nne

first cover 363. Furthernpre, a, secopd ting. ]
the giegiossunconsldiiik 880 (GpeahRel: ThRdaCaRd) cBdehesime peripheral

he fi. el 363, Speciid.calid i ;
sutebf e e e FOYE ot AFEHRES LA K8 Bt B weint o the
ejectppr ew thread 364b of the second cover 364 are

threadably engaged with each other and are_ti ht ened
wi tih asditiorytaidhe tioe Of manufactudogribe qieder 364thessecond cover 364

. ..cqnnected to the fjrst cover, 363 W t.hout contacti .

s fixgdodhe st EpNel a6 Bt PORENStTL o8 Mo Tigrefide, the ejector
zontactd r t hergd riif § &g Niirhi \erT
funcdifl G MeGTH, Rt heflbd; 1TIRBRIEY 1t OHASIR 18 Wit the thermal
defofrhaiién of\the 6&orfidndtivnab eriin8b,card tid-¢byrikid passible to limit the

wi th each other by the fixing neans (non-thernal ) .
deteriprationg rnfemespgrfqnﬁ%@wedmdhd?oulﬁ\hﬂ 9%(&# By #@E.n%eformatlons of the

ety e b oty B o 7 S g it

_ chﬁﬁector functional unit 360. Furthernore, the second

cover 364 receives the internediate portion (the
(Sevpoitt Eoibodiment) t he refrigerant suction openings 10

7 obieusnh SRPodia of the p@3ept BeBligh &€ aglhBRitagon of the sixth

| embﬁ)aﬁﬁ%ﬁf‘?ss éﬁi&ﬂ%ﬁm% #eGPPsL é&%{ﬁgﬂttﬁ%éj[ﬁ%éﬁt embodiment,

unctiondl unit whi ch i's other t he upstream

a rubbee akemehio(satinghes & eesitent mermberh 370 nivhicR61d configured into a
received in the first cover 363. In this

_ , th - .
genesply: aylindrsal subyilar ferey . is provided in therspagce ?/@ggﬁgpec:ﬂcally in the

oo TRV B 581l S BBk BEHIGE 80508 end porion

ﬂﬁ%hb Wthbeég@&toe Fon&forialRINNB60 @4 the ejector 36 of the
, in the e ector 36 of the present enbodi nent,
sixth bmbbdimséntand second uni ons 367a, 367b are provided to

ol ni2: con) P8 FIosy SSEiona Kiebt o 1eo Btan, g6 of e present

.embt%?lfnrﬁérgﬁl ﬂ'?‘ﬁl@e.slfa?g@ﬁph@ﬁfsov\ﬁﬂich':%i‘é gﬁﬁﬂaf %o BoskhEf the sixth

connectind rst’and secon nions 367a, ,
embd@ithenty wiled indidated bystheosame etfargeceanumerglss THis s also true for
-+ 15c, respectively, even when the second cover 364 is
the didtesramaining drawipgs sissLesahbbeiow. t t he def ormation of

whespericdlye i hUTRE' albiane 32 Shtds, B A ppBéEinaterial (e,
isopﬁnﬁﬁb%%@f%?ﬁﬁbe@éf éﬁﬁrlérfé-?u%y&?féqnu%bé@\/ hidPh ﬁ[:jhl corrosion

tightening the nuts of the first and thir _
resistaht tatherdfrigénaet atdhe 1doricant oile The sibbenelensenindi/0 is configured
uni ons 367a

 intoca generaly I A P ?hi@%@?@her&i surface of

the S A0 31 S PP SRR ShemeS dedptoer s

e., does not contact any pgﬁ_ of the ejector
* functional unit 360. '
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the M—@[ﬂhﬁlﬁ@ab to limit the leakage of the

30Therefore, it is possible to reliably limt the
deformation of the ejector functional unit 360. Thus,
|t is possible to reliably limt the deterioration of

&E&%&ﬁgf@eg&;ﬁﬁ% e%{dﬁf ﬁ)g?gpg\éhbaééyﬁ/\gg log tﬁg rubber elément ‘
370, WIEI‘?%SQBE’ét@ﬁ é’cafﬁes ugfstré%gl §h@°1h°fhe3ﬁoﬁt d{r&gldrf BE thé refrigerant, .

fconnecti ng e externa evi ces.

resiliéntly Rayages the fwmwpehphé@l sarfdce hef thadl difi&2r grcetion 362d of the
connected together to formthe ejector functional unit
body3#®. THBheropee, a Aewnpeam; gde PORIAT of Hee insies IReripheral surface of

e 3Rl BRaBREEY SRR oot B adRena i RS ow et

of thél r%?ﬁ%raﬁ@ ﬁﬁ%sttﬁeeé&éhéioﬁ 'b"f'tﬁé%ner periphé¥ap Qurfédf@ of the diffuser

annul space S fornmed between the outer peripheral
pOI’tIBIllIGGﬁCE whlchhexhendstfmmftl'ra:umrmrapempfneraBGOrface of the pressurizing
speC|f|caIIy t he .i nne

| bod
portigq r364dk inhith etflo\@ § éo%fefﬁ%éa ”gﬁﬁ%'?tefs&r Eﬁer 'ﬁpgownstream side

B RS TER  y ra

smodthli‘/ eRepad fte@methé%erSpérrpmalt surfhee ©Of the diffuser B6Rion 362d to

by "t he non-thermal fixing neans. Therefore, the

- formes eoninal surface shall defines @ponnsr dirmelest ‘dblChﬂH‘élgéﬁ‘-Sﬁ\@'Y increases

owas bt BOR R g e, ) o St 5 G et e otrer

-rema‘?r‘?iﬁ@ | R Rtlr2 of t(ﬂé r ?'Sﬁ%fhe%;%é% bt bf‘fhe sixth embodiment.
_ pe I ch would

or mance, e caused by .the defornmations
of Thhtheldeetnp 86toftbeqresartpmbodimend, the mibbeh elmpmtt?nﬂo provides
at the time _of manufactur] n%eisr%%r% ect or. ( Sevent

t, which Is outputted from the
ejector functional unit 360, from the gap between the second cover 364 and the

ejector functional unit 360. Furthermore; at the time of connecting the ejector 36 to

the external devices, even when the second cover 364 is deformed, it is possible to

limit the deformaticn of the gjector functional unit 360.

- Also, since the inner peripheral surface of the rubber element 370 is formed as

the extension of the inner péripheral surface of the diffuser portion 362d, it is possible

to improve the performance (pressurizing performance, i.e., pressure increasing -

~ performance) of the ejector 36.
(Eighth Embodiment) -

In the seventh embodiment, the generally cylindrical rubber element 370 is

used as the resilient member. Alternatively, according to an eighth embodiment of the

' present invention, as Shown in FIG. 13, an O-ring 371 is used as the resilient member,
'FIG. 13 is an axial cross-sectional view of the ejectdr 36 of the present embodiment.
‘The other remaining structure of the ejector 36 is the same as that of the sixth

embodiment. In the gjector 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 t’h'e ejector functional unit 360 is limited by the O-.

ring 371, i.e., is limited with the simple structure.

-3 8...



10

15

20

25

30

A seventh enbodi nent of the present invention is a
nodi fi cation of the sixth enbodi nent. Specifically, as
shown in FIG. 12, according to the present enbodi nent,
a ubb el enent (serving as a resilient menber)
(Nmté%@nb s configured into a generally cylindrical .
t u?ﬁ“tl?é EI'nHo‘EII ERKY HHE Dutdt PethHEPARalPsurfdicor the nozzle 361 of
specifrcally I'n € gap between t he second cover 364
the ejectot Ifanchtdrfallaﬂnt 360t isosectbely pieds fithet! forthieoimner peripheral wall

(downstream end porti of the e ector func |o
surfagaan thedirshcovRr dec )r@%tw@Iv,ta@s 1Ging [0 &nbl ﬁB}aItod'ment of the

B R

consﬁeﬁﬁaf‘c@rtb%er 15 éﬁtn%f ifo&le"B6 BraridtHehoster peripherab ivall Burface of the
enbodi nent, wll be indicat ed by the sane reference

- bodynBé2rafl the 'Bjeetor Sunttional ruait 300 ihseouiely presmifitiedgto the inner

gr aw n scu d bel OoW. cifically, the rubber
perip %‘I’t? BAIT8Y COVer FFer material (e.g., 30 '
er. | I I
e W i 5 B e e
embcﬁcﬂﬁfe'nﬂermﬁ othedt rehminingrshazhirecof theTejectardteis meesame as that of

370 is configured into a general |y Cé| i ndri cal bul
the shditmerhacimentior Bverwien dhe pePCiske st iScgansadktest M igls manner

accogﬁr&ggstﬁ{e?@%g@}to%%bggﬁé%ﬁtsggbé’nt%ggsfINHIc‘I’I fa@g‘ikInPér to those of the

ng) BerachikVedl FRthePimeie ETd phsitié t6 prdvide the resilient
SMﬂﬂémﬁégﬁFibb§§1e enente370 which is | ocated atwthe

men'llnpst(tlmnmlsb&teelemelnhe?m omthi Qecing a3V 10f whieh is similar to that of the
' fri I t t I
sevelft p5EGNG! ciodlneRty o e SR 6 85 e Praet SISt

EIEﬁ a downstream si de portion of the inner
Ue“g‘g% P era‘IJ-5 ;urface of the rubber elenment 370, which is

| ogat gcteath tehshotimest rofaimes prisent inventibhpwesdshowet iRFIG. 15, the
of the refrlgerant forms the extension of the inper, L
secopdrioyResaft is femaed asia Pie, MHiGh EePrayitusbroEsted thii@y which is

e TR 68T, S8R 18! SARPRED. R, po e eemal

deVI('E%f 17.95haRdforeS Cth&%@:bﬁ@%n%ﬂ@éﬂb 2 ALE CORnEAsd it@Rhe@fend portion of
e inner peripheral surface of the rubber el enment 37

~ the senmdncml%ébnd:Mersmmt they third eaﬁmgeraratnplpﬁeﬁmrvﬂmch connects

h I di ff t 62d .t
betwRen ihe EiBRcT 36 andrie J"fsﬁaQV'aaeI”q SE9%% 2R Ratkd; oFIG. 15 s a

o A S I S S ptr 17

pres@hh@mbbéiiientl ng structure of the ejector 36 is the
sane as that of the sixth enbodinent. In the ejector
36 Sﬁeaﬁlf@|lw,r1$@efrm5t evapaiBtasnt/ of the piasset emb@ﬁ@?ﬁntsgr@ known tank

ana 5% B o b She S D ot 57 R per anc

Towek] B8Rk A gﬁﬁlgqﬂé' rt taPR017d 19 BeplttedFor BRE VAR df@?mphcnty),

second cov the ejector functional unit
plurdity ofl énbvey £7b and tdoerugateefing 160nﬁ&mtwm:gartaml Iewectanks?;lE?d are used
to the external devices,

to agRUMIBEa NS RETIDNE HeS SetGamil + oTlq (Woss 1db SR between the
upp%oéﬁcil‘&kéroﬁcnggtﬁbetoeb%hﬂmééfﬁer atﬁ)égur E'Lgap%?%nrcli lower tanks 17d.

€ InAer perip

The 'cdPRRfALE FRBEITC Rtk ithe Wavweshape ahe are tptacadobetwfeenheach adjacent

. inner peripheral surface of the diffuser portion 362d,
two tubéss1 ot pmmote)therﬁﬁﬁ\ﬁiﬂ:hm%er f or mance

ég:ﬁyi L 2] nggﬁg[s%:gcrl 2:@?%; bg%m‘ te eBPeléeﬁt eﬂ%o%ﬂ"ﬁéﬁ\.gis previously |
-39- |
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-reductidpo drurghermare; the- EEctﬂre“éeean be gesl

(Ei ght h Enbodi nent) 25In the seventh-enbodinent, t he
generally cylindrical rubber elenment 370 is used as
the resilient nmenber. Alternatively, according to an

conn@ét@&_tt@ ?gbqg gi‘@gﬁstﬁﬁed g@ fﬁtfz gﬁgﬁ;g\éé S ﬁwe A fﬁlé&r}ﬂ‘@ the second

cover g @ﬁoré:kﬁeqﬂéll?/ﬁa mnaw&ig porive 3640 atotna ou'ﬂee\wenpheral surface
: the ejector 36 of the present embodi nent. The oth
of theemondngo\eﬁrr geflite e cosesasging taekiL/d rﬂaﬂ%meagank in this

a5 St AOOEBELTE b % 5 B e

otheﬁ’}%gfd??lhg li8¥hé sametdahat Bf tiy siktefbedrhentni t

t e gap between the second cover 364 and
t hé’heréoua;racmmi]j @0 dhe preserte@mbedimant; wihileyadviastages similar to

those of fhessiePAUIRGNE can be gc%“eﬁé‘%tri‘x%a%é&%ﬁ%%@&%% tnf 360 can be

SRR o L B 2 PPt an

ejectbP36@nl b@%smﬁmt ted (v be%asﬂyamda‘ as hee unityto allow the size:
cover 363. Alterna |ver,_accord|n3 to a ninth
Y

eennegted ipthe external device.
s Sne U0l G B etbr 2% bt BB adfa fsinot imited to

the a%%@ rdeE&“ B’ ﬁfa"f‘llne}“’ai:br ék'z!ilﬁg%e tRé pracrPeshhedfidn als ‘tﬁ@ fixed choke

ector unctlona uni t s securely press fitted

18 ade the sedomieevaporatoh dOanaydiel fustinef actegreted e the lm:egrated structure.
cover 363. FIG 14 is an axial cross-sectional .view of
oftheM@’p@l:@@#t%en@th@ﬁ}?cmre%fbnt 10 enbodi nent. The

ﬁi’ e X F@S%Htﬂ%rﬁlh@diﬁ‘f Vlﬁdgﬁ%&g nen%trgéyéﬁg v';h&dih?ﬁ as follows,
eJ Q@) 9 the SuﬁWW@éﬂtﬁ%mﬂodlmédts stesesnda e d6:id fixed to the -
the present enbodi nent, advantages, which are simlar

first toverhd62 suicht tﬂiat sthﬁtsecenﬁdeﬁEraﬁ"l daes et gontasidhe entire e]ector

foncl SIS 4 oo BOL AR RS e Bl unt 360

.CH v e
iowdgehe oS et gk B3RS “Spbdmay Sy reured to
fix th’ﬂTb@tsdind&mver B&4 b therfsidcoven3p3 in such a manner that the second cover
364 does not contact the diffuser portion 362d side end portion (downstream end
portion) of the ejector functional unit 360. |

For example, in the case where the second cover 364 contacts the outer

-peripheral surface of the nozzle 361 side portion (upstream side portion) of the ejector

- functional unit 360, even when the second cover 364 is deformed at the time . of

cbnnecting the second cover 364 to the external device,' it is possible to limit the

- deformation of the ejector functional unit 360.

(2) In the sixth to tenth embodiments, in the case where 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.
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| COVe'f Béétana\mg&raft

as tl’@)ﬂ&ﬁ%ﬁirﬁgp phthe gbeyriembedimenys. (Rstheraee;

In a tenth enbodi nent of the present invention, as
shown in FIG 15, the second cover 364 is forned as a

pi pe, which is previously connected to, i.e., which is
f . . .
g;g%jonﬁ iic E?&npsflzdnrgr%ggﬁ{; HrofRBN kg Pt ddiew ﬂh'i'ééd 363b of the first

coverTBEB efrer the sdrondestpes thrdarh 3860 ofi thenseicond roeet 884 tave tightened
the end portion of the second cover 364. Furthernore

~ togethge thigoanest rhefweant tmﬁ peceBd, co¥arc 3660 e the b@fﬁkleénver 363.

jector,.36 and.th r r a
Aerbgliyeih oot tiioriial fstlg PR B8 o (el hatfhegs between
the s%E@Hl‘J RV £EREERE FF6t VertIW. f FosbxAMBIRO DB Fixdrig Pheans, such.
e present enbodi nent. 25Specifically, the first
as pmsaﬂmlagpswaglngf ot bendings enay é:ﬁaumdréotcormeat lbebmeen the second
and t %{pe heat exchanger. Specifically, the
Vel 269ncl udes upper and | ower tanks 17d

?b@‘thieprﬂok’é) pa%rlohg:ﬁgsl tli'ntegchgfmgle@ ﬁ@%&% EQE‘P? @‘égfr% the ejector -~
funcﬁoﬁhff uhitc360, e id'pastibland dsevigie fixdng mddits, arﬂlﬁclmfimd)l\tes the heatlng |
“accurul ate and distribute the refgﬂ%erant The tubes

Specnﬂuaump@hwewnmy baelseecboupp@m hed#ng.t anks 17d

4&8?}}“ e e qﬁ:t e Evé]geaggsﬁ tbﬁwﬁg nglplgr(%luorocarbon

refnq?%qréﬁﬁeat s tﬁé‘?@f ENHdwWisel, U’ﬂﬁé tpd of (thérﬁém%é?ant is not

ange. rthernore, tHe second cover
limited to ltkispr Eoregtanapiizp Hiydetarbon mfagemn&lqr cacbom eiméde may be used
re-installed to the first evapor&{or 17

ecgierter of the present

BT 18 BRBHAR1575 Suflirh oy RIS RECA SRIE iy ycp cne i

presﬁlﬂ'@‘%[d@ feffigaant b?@su?@é%ceeﬂstthe %nt[@ﬁtmes;ﬁh'e t hr ough
which the Fefrigerant is supplied to the first
evapdrku each oof above remmgmant@ the girdtere refsigerasion cycle 10,

whichqBeuges éwha%ta@vfsar ?ﬁgf%% B de B APPls 50 the NehiclgAiy gonditioning
systé}ﬂvaﬁb\ﬂr@@ bBﬁ font HPE’nee Bies(eﬁt‘E |ﬂéﬁf|6nqm'lmﬂéd to this. For

e ac feve e ej ector unctional unit 60 can

' exar?ﬁler eihel \edekton rtelﬁlegeratlencomiectled may the a;zpiiedltd the stationary -

the external device and the ejector 36 ca

refrigeretiny eyslee or RUERETMR, BBe eﬂi%ﬂ"F?t'%d?f trse @Jf‘étqrngﬁ) ok ghe present

e 3B B AT, "ol 22

Al sgqditibeall aveatRidsoan@imbdiscaicies @Jﬂi 3éiacﬁllydo¢dme to those skiiled in
external device is not limted to the above descri bed

the aanné'hemeeet{ompm df{s breader deunhsdsrihetaforn not limited to the SpelelC_
d choke .18 dth t

PIE O T I A T C——

Furtﬁé‘ltrﬁo a'angre&'&é%rat%ré %Egio?n%h&r og%nre%gﬁ ?ﬁ%?ﬁggéoemﬁﬁaiﬁents and

scussed above nmm

mocﬁfidaltiows thereof may bk combined wntht ¢ne ortraoteh components of any other
enbodi nents, the second cover 364 is flxed to th

one pf the abeveembediraents andamodifisatiens Fhereel & fosauany 61?§t0f if desired.

| ~ For Egém%%gg@? #ﬁt%ggoéé{@ﬁg a%@&bﬁ:?e ) Ec{n* Q‘Y@ lgf{ﬂl'aterﬁggdlment may be

provfdtri:FEd aeketttd cRRP-36PURYIRS sixtingo RERTEBINbOAIRANONAIS, the third
not lrmted to this. Specifically, it is only reqU|red

uniohol 64t 6fi thet fiiest embmdiment eray3se! pr@ndedatm this tsuctiore opeBiag side pipe

iin such a manner that t nd coyer 364 does not
266 iy Hhey Fannge 5@“'&\" 9 éﬁabﬁﬁﬁleoﬁsg ETWAEEend portion

(downstream end portion) of the ejector functional.

unit 360.
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For exanple, in the case where the second cover 364
contacts the outer peripheral surface of the nozzle
361 side portion (upstream side portion) of the
£]-86 .25 functional unit 360, even when the second
mma“%é%@?&%54 is deformed at the tine of connecting the
second cover 364 to the external device, it is
possible to limt the deformation of the ejector
functional unit 360. (2) Inthe sixth to tenth
1. eh@@ﬂmﬁ%n@@?ﬂ$$9the case where the first cover 363 is
rb?&ét&dﬂ%netléd?:\? lﬁﬁcﬁﬁg lﬁ@é{c%rs 3640zzié19wl§2$tﬁ)&iééﬂéi;sﬁhié% and
ortlon 363a I's provid first cover 363,
expaném ightsessacs fied sopmlied meretoS amﬂ %é?PdUoW'E“ﬁ'é s lnEweddo e perte.
whaeﬁﬁﬁéﬁg&fhﬁipe portion 363a of the first cover 363.
ernatively, it is possible to provide an expand
pi pe pafitidsuction enesinge HrerBTCWYIER ﬂ%'gdfs E’@“’Pl’&t"taﬁ‘émﬁf'%?f the
Baed B s vodipe @%mr’%ﬂ&ﬁecm 6 thedRozzle:
tmdyéfyeie segkﬁﬁﬁcoeer§ %% ° 9 - (3) in the second
and connecting process, the first screw thread 363b of the
first urhnty 1 N8 whRFCD Fhixd e the Miga disdhage@trom the
t he sec%w% coverﬁgg% are tightened taogether to copnect
nozzictancibe fuichisawe Sopphdbe BHidFeRIGI PTG 1F PrSPUZSHefNs 63,
A, th%ﬁ{ﬂgﬁ kn4e 'isyconﬁgé(reetnhs fa t0BMat REH Y rbieiditatIBR0S pBRion of
be used to conneCt between the second cover 364 and
the ejadier ftingtionalamitenhd®: For exanpl e, other fixing neans,
SH%L@% p£|8 'pfeth%' %la"?%leﬂgtegrth A1 510 oufBRYpehi hék%ﬁdvaii
to conn he Second cover 364 and the first
surfacecaneiraFBIBBer penpheral wal spiaeehelr e hausiag ang semauinicgles with the
fluid sP&%?\'H?JIenﬂﬁf @{Hgagdggnargpes not occur in the ejector

trona IS possible to use the fj iqg
nirenusingi side omﬁrmg/@saqaﬁ@dﬁea@m Hath 21 Bgdie ioppRIae Rffé external

devncé(; %’r{)r%\‘?&vﬂm Jtd Redr%\gﬁ thtd Ehe' fmiﬂ SUBBBA opdreind; | lahtir\}ﬂwerem

eac ve enbodi nents, the ord ry.
¢ hh @nbtilauenase awhieh ciremfieraatialit extandssallpraend e body s radially

defineld eﬁ\h&e‘?{tﬁegodw th%fhou%iﬂe dnpe of the refrigerant is

I's. For exanpl e, hydrocarbon
r ﬁferargwiaaﬁpam isgadiBliningareqsedebatusen the fligisyliop pgening of the
body 5&; t'i'\ 91%[13?& ﬁg Egﬁln %f’fh% HMRRE teTBathunichitel thereBBv@en] he
eje or 0 resent 15invention may be applied to a
supercrltlcal refrigeration cycle, in which the high
p ssure exceeds the
2 %ﬁ%%té;ﬁ;rﬁkgcgghgfté bl Q%hé}%ﬁ) In each of the above
etﬂmoejen'@ntflantth@l ejitcist formedfhy ipining @operigR: |of the "%HP dp an
| & Rdinkérted
upstrgeif S Ep o1 AP B ints SEREUnGIef Borith, of he ABRIE
into theppidiycand on of the present invention is not linmted to
e I g £le i
18165 et S FRARnCof, RS uEh PR M HDpGTan B s/ Roste i
mseney¢#qed§@uWh€WMﬁpmtheheuﬁpwl|cat|on of the ejector 36
of the present inventionis not limted to the ejector
refrigeration cycle 10. Addi ti onal advant ages
and nodifications will readily occur to those skilled
in the art. The invention in its broader terns is
therefore not limted to the specific 25 details,
representative apparatus, gnd illustrative exanples
shown and descri bed. FurtH&rnore, any one or nore
conmponents of one of the above enbodi nents and
nodi fications thereof nmay be conbined with one or nore
conponents of any ot her one of the above enbodi nents
and nodifications thereof to forman ejector, if
desired. For exanple, the suction opening side pipe
266 of the fourth enbodi nrent may be



30 provided to the second cover 364 of the sixth to
tenth enbodi ments. Al so, the third union 167c of the
first enmbodi nent nay be provided to this suction

s SRR bISERFRL AT | B AR R L3R

pipe thej egfdactstionfuid & thg housing side@peripgcwimreinunct i onal unit

t hat includes a iy zzI de, z
S anbRaR g Rl o e SR BRERP ik D Mbined, to the
housinhaitie, opshinghand JOIned to the nozzle, wherein the body
has: .. . .
JhFustiop openjng sids o \r)\ﬁeclft h# ggrﬂEH Gd @r%%@& ﬁ'ﬂ%ﬁ‘ g%stFeE\ﬁ"g&QE ortion
of the sudion wpéning side et @dl ibpdhptgh to edroeict with ihei S&IlCtlma@par@g S!de
o c%q; harged fromthe nozzle; and a
© mn%r ¥§8r|2|ng portion, in which a mxture of the fluid
di scharged fromthe nozzle and the fluid drawn through
the fluid suction opening is pressurized; and a
housing that is configured into a tubular form and
receives at |least a portion of the ejector functiona
unit, wherein: a housing side opening radially
penetrates through an outer peripheral wall surface
and an inner peripheral wall surface of the housing
and communi cates with the fluid suction opening of the
body; and t he housi ng side opening is adapted
to join with a suction opening side external device,
t hrough which the fluid is drawn into the fluid
sucti on openi ng; and wherein: an annul ar space,
which circunferentially extends all around the body,
is radially defined between the body and the housing;
and the annul ar space is radially interposed
between the fluid suction opening of the body and the
housi ng si de openi ng of the housing to comunicate
t herebet ween. 2. The ejector according to claiml,
wher ei n: the ejector functional unit is fornmed
by joining a portion of the nozzle to an upstream end
portion of the body in a state where the portion of
the nozzle is inserted into the body; and
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the upstream end portion of the body, into which the
portion of the nozzle is inserted, projects outwardly
fromthe housing. 3.The ejector according to claim1
or 2, further conprising a suction opening side pipe
- that conducts the fluid to the housing side opening,
4, vx,hahele]ector accordingitawasy oaemferiaimsot tto ch fuftheheomprising a nozzle

s GPfahSTGARRRLS BEhS BB8 dedk MR ahS ne i
[T e T TR
| of thathaptledahd connect with the suction opening side

external device. 4. The ejector accordm§ to any one
-of adhezziesside onpecting padioncis mypvided gn @nmepstreans iepd portion of the

i t hat conduct,s the fluid e nozzl e
nozz' §f 6% ARl 5 GoSotelte, cObedt dwif o e e uad €I device that
'condUéHs"tﬁéfMd&f‘thé“hSizlé’pen' ng of the nozzle; and a
nozzl e side connecting portion is provided in an
upstrean1end portion of the nozzle side pipe and is
ad ed to connect with a noag‘e si de xternal devi ce

5. th ec@iﬁ@&ﬁﬁé@@ﬁ‘?ﬁﬁ'&%&f) a3 A 1@ 4, WhergHE ej ect or

ac 0 a I | .
| RS E R BBFAY o P Bady, ot Fnich e pessiyeing portion s
| Eocat@diepl@giédtgbnﬂrvw\} from te h@m*igwbndorm ects outwardly

' fromthe housi ng; and a pressurizing portion

S| @epESHUNdENg ri:g)rb@m tsiden corNgstiogi monriStpfevaadnsttheaalﬁwnstream

end FOR0BCGE, RS, bRy T AtaPtRd L cBnABe fith 2 EPevsdiizing' bdrtion side
_exterﬁ%f‘gé‘\ﬂ&étﬁég‘cdcﬁqﬁt% PR bﬁ?ol.gtfl A rbRPLHY @%g%\éﬁlzgl?d‘ﬁomon. |

portion e ej ector ac g to an
clains 1 to 4, wherein:

6. The ejector according to any one of claims 1 to 4, wherein:
the downstrearh end portion of the body, at which the pressurizing portion is
Iocated is received in the housing without projecting outwardly from the housing;
a pressurizing portion side connecting portion |s prowcled ina downstream end
portion of the housing, at which the pressurizing portzon is Iocated and
the pressurizing 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 accoi'ding to claim 1, wherein:
the housing :ncludes ,
a flrst cover that is configured lnto 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 fubular form and receives a
" downstream side portion of the -ejector functional unit, at which the pressurizing
IDOI’tIOI'I is located; and |

a block that has first to third openings, which are communlcated with
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t he downstream end portion of the body, at which the
pressurizing portion is located, is received in the
housi ng wi t hout projecting outwardly fromthe housing;
eachcotREE siréiat Ng portion side connecting portion is
provided in a downstream end portion of the housing,
at avlownstream gndspartion iofi ghe birsti eover §s joingidt taothedirgt opening of the
_ t he pressurizing portion side connecting portion is
blockidapt ed to connect with a pressurizing portion side ‘
ext [ ' [WeF P
& HIBIER R b R S Rol Ikl 1 I IS VR <Lt opening
of thelbddeR; 1, wherein: the housing includes: _
a first cover that is configured into a tubular form ]
andhe ddegkis poshionedtretabive o 3Be [Eieatpo funstionpleur} sughothat the third

f ' ni [ the no S |located: . . ,
openitt Gt i BoghehichTprfS S bGP RTAT fegTiaoy aarimupiseied with the
fluid 3DELGPOPLNIAG of tHEMAaY! §@dn Si de portion of the ejector
“functional wnit, at which the pressurizing portion is _

| ocatleast emad ofahl upstreahaentaportionsaf the fitst coverpamd agdownstream

,which are communi cated with each other, wherein; a :
end BRFHIQ Ol SERANS GPYEroRRs,# CORRSRHNG: BORiope WHIGh fscadaplied tp connect

. ' j ne bl ock; an upstream end
W'th%ﬁrféogﬁﬁhgmgﬁéeﬁggggQg\tngg'ver is joined to the second
openi ng of the bl ock; the bl ock is positioned

relative to the ejector functional unit such that the
8. thiTthe sjeskemacerdingetaprisiir, 7,vherein dhescanmecting Pordpn includes a

-fasteg’liyg;;;e1 iﬁ%ﬁﬁérnmiig ﬁf@ﬂ&ﬂ;ﬂggﬁeegnec. tarrl]ictq Iye fésltgri}éjd ) %é o(:rt]arrest:)onding_

external device.

9. The ejector according to claim 7 or 8, wherein a space is defined between an
outer peripheral wall surface of the ejector functional unit and an inner peripheral wall
. surface of the second cover.

10. The ejector according to any one of clafms 7 to 9, further comprising a suction
opening side pipe, through which. the fluid is conducted to the fluid suction opening of
the body, wherein:

~ a downstream end portibn 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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at least one of an upstreamend portion of the first
cover and a downstream end portion of the -second cover
has a connecting portion, which is adapted to connect
Wi th a correspondi ng external device. 8. The ejector
according to claim 7, wherein the connecting portion
12. i ncThedgiector faastreingitp daimbdl, wheseint s adapted to be

nmechani cal l'y fastened to the correspondi ng external
devthgdwousg ingides:ect or according to claim7 or 8,

wat | sur PabEEoUeR MG I EpRBAEE Thith tHhilr BREMEAT Fecenves an
" upsticahe 5idegidrafe o thavejdctgrufuhegsndlfunith at SaEEheAYLe is located; and
10. The ejector according to any one of clains 7 to 9,

further  @squongi cayen thatid configreredrigte adwibplgreform and receives a
: downﬁﬁqﬁﬂsiﬁ%éﬁ@ﬁéngp {tﬁ'@dgiﬁsgﬁro o IEQFI%[ tu%it_t, hv%hlfcbu%sd other than the
PSRN RS LS RN SR Ty

- a stdeastorgpef bng.gﬁ rant @ndeedrtiog afdhki fst icover and dedownstream

t
- in_an upstreamend portion of the suction opening side
end poitionefdhiessesang cever bas 8 feppecting portios, yhieh isnadapted to connect

with 3RO NE SE T BRELLcr on opening, 11 The

e] apkOsjed®s Fufttthal At 8hd AL schifd bler BRe ?b&é& it8Nthe first cover:

openi ng side connecting portion includes a fastening
and nenber that is adapted to be nechanically fastened to

~ the, suction openi ?&Sal dﬁﬂ ext erpal. device. 12. The : .
 ej dBESFCARA PN Fked WiHIGHE LONigEing; at: Ieasia ABwBstigam end portion
of th%ﬁ%&ﬂ?ﬁindctiloH?l unit atbwpicﬁ tﬁ% ﬁéssﬁ@%ff@ cﬁcﬂ'abn'Isc‘located. : |

rgure 0 a ‘tubul ar m an el ves an
upstream side portion of the ejector functional unit,
at which the nozzle is loca' ted; and a

13. seckmeinstarr agaesding Socdaim dds evhareinothe eannaciingfportion includes a
rste PRGOS B SR 20 L HcRBEhRY kedF 558 msponcing

‘exteffill Hedieeof 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
portion of the second coyer,k has copnnecti ng porti.on, o

14. whi e FIECHRIABECHOING ko RIFEBt 1400 Wherele Raseegnd cover is fixed

; : oy =30M | ' . j uni.t and the
with&Ut &Yr@é‘%tg) rg]gﬁ\g ﬁart d?echgjeﬁtgét ?EgJ#ﬁrﬁé{:IOtﬂﬂJc

secon e fl1xe cover;

15. The ejector according to any one of claims 12 to 14, wherein a resilient
member is provided in a space, which is defined between the second cover and the
body. ' |

16. 4 The ejector according to claim 15, wherein: |

- the resilient member is a rubber element that is configured into a generally

" cylindrical tubular form and is provided to the downstream end ;portion of the ejector
functional unit, at which the pressurizing portion is located;

-an inner peripheral sutface 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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and the second cover is fixed w thout
contacting at |east a downstream end portion of the
ej ector functional unit, at which the pressuri zing
portion is |ocated. 13. The ejector according to
claim 12, wherein the connecting portion includes a
periphérabs e faice of the pbessutiting porsiomdapfied directive ofttellid. cal | y
fastened to the correspondi ng external device. 14.
The ejector according to claim 12 or 13, wherein the
17. SEro)Ecteacebrdirg thicktd 16 wvheretn the nesiient mgmanyispar@-riog.
the ejector functional unit. 15. The ejector
according to any one of clainms 12 to 14, wherein a
18. IBfd djectot agrerdiey toi shyne\wf dmiing h2 & $hadereimliecsedogd cover is

h bod 16.
a tube et PR RO S PO TS N L8 R ai e the
resilient menber is a rubber elenent that is
fi. d . I bul
SO B8PSkt B ST RGP T 1P fPY B enc
portiorepfané avzAie) meHidhoioerhs anfischage openiap of the mzelesigrantitatygreceived

: porti Locat ed; an inner peripheral surface
in the 'g%”f’h ﬂPﬁ%B el enent forms an extension of an inner

peri pheral surface of the pressurizing portion, which

t d f..th
0. SF R Al B o BEERRS Beshl 5890, 0,
Lﬁser'ﬁh@ aeheziecintcaac cﬁntela‘msrgofta) bothaitenfdr, anieeckirfunttional unit;
;ggl i%ﬁe ﬂ‘t& l{%ﬂrﬁg agﬁlét%@?r OJ| cﬁ,;é nszb,%tch Tl%? aﬁjvaiﬁ%lgf %pa%clcqa which
circumireafilly @Rients iafl avodndbiae thody, is sadiaky defsied|bebyeencthe Hedy and

h ereqﬂ%ondi ng external device. 19. The ejector
the houipg #i%g to any one of clains 1 to 18, wherein a

d@miragt freano2idapd the bndpﬁogelﬁmrrmmlzaiec thmm@uy fandntbe ehousing
f 1
conrfh SRS SRR e e Bt L 8 e i o

the bolRirie thefinteriomatui@bbdusingng an ej ector, conpri sing:

21. The manufacturing method according to claim 20, wherein the joining of the
nozzle and the body together and also the body and the housing together inciudes
simultaneously brazing the nozzle and the body together and also the body and the
housing together.

22. A manufacturing method for manufacturing an ejector, comprising:
connecting a nozzle and a body together to form an ejector functional unit;
connecting a downstream end portion of a first cover to a first opening of a block
and also an upstream end portion of a second cover te a second opening of the block to

form a housing that receives the ejector functional unit; and

46



inserting a nozzle into an interior of a body to form
an ejector functional unit; inserting the body
into an interior of a housing such that an annul ar

AP e Bl SR AR Bleplne, e it 3h R ghcsce

portiorhaftbé B@thmMCttona! unit,jad whichghe ngzalﬂ)@jqn@tq:h@ fegeivesbinthe first
cover tv?rﬁlgt je, ov?rﬁgre%s Qigk h&%rﬁé}ﬂyof apd Q&op%ﬁtlﬁﬂalt l?fgﬁt'ﬁe{?vhlcp a
I'nserting nozz e Into the intérior o
presswhmgbmdt}oraladmtdﬁ@i um@emedgn dhie serondoyel and & thisd opening of
turing method
the bideRiEEornuRbalelFTRHB Sgtof bperk iy TEKBE o1 "The
nozzl e and the body together and also the body and the

| e I I egys); n
25 B AR el SR B AR EL SRR BhIRY e
ejectohbusfiong! umgmtchthe houzmg lm!mmm tltrﬁued@:tcrfe‘umﬁil@nwdm and the
npri si ng: connectlng a
hous'rﬁggg%g&l dJ" a bo y %Igge hrg?&{tgo forman ejector
functional unit; connectlng a downstream end
24. DR g& q%ﬂac?ljrm@ rﬁétﬁé& fo?%‘?\gfatcﬁmﬂ? ah'efctPEsthpiiyt @ bl ock
an~upstream en T a second cover to
' acmoimg @p@mlen@ﬁCba bochetogefbcktqf@rm an gieston finstional YRkt
r Y of
¢ 4ok, N EpSkaigh Qe P O cifbdr uB0nal pt, &t which the
nozzlesadncatdutato mﬁrstlp@ter ebarheusiey; godt i on of the ejector
TS fﬂ‘g;a!a sg{f'(#]r{d’ ?&Er WHEMJuam Q??ﬁé Brst EolP GRtbLthe do?’mectmg
recerve rst cover downstream s
of the ppstréam s pdmiorepfdbe eiectarfendtional|unijie the frst epviee ﬁu%h that the
[ r
seconH %§§ dﬁdcezgvrﬂg cBRtraéf % Bowﬁsttﬁ%‘?‘%ﬁcﬁj ohl% Ot?ﬁigé ¥J%9tok ﬂllf'kh&a' unit,
at whlckmmpmasuazlmjpwtcomnsatotﬁateﬂi d sucti on openl ng of t he body.
23. The manufacturing method according to claim 22,
wherein the fixing of the ejector functional unit into
25. t Mive hensifactyring chetbless a¢gording ta Rleine Récvberenuiie ccramrating of the
t
secorficyer 16 e et KR b Bk AF BFie K ol Bver AR oG over
togethen bg paohdhermabfopng sieays. connecting a nozzle and a
body together to forman 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
ej ector functional unit to the first cover such that
t he second cover does not contact a downstream end
portion of the ejector functional unit, at which a
pressurizing portion is |ocated. 25. The
manuf act uri ng net hod according to claim?24, wherein
the connecting of the second cover to the first cover
includes fixing the first cover and the second cover
toget her by a non-thermal fixing neans.
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