Spe"(:i fi.cation Sealing Structure at a Casing

5 - Technical Field The present invention relates to a
sealing structure of a casing, and nore particularly, to a sealing
structure between a partition nmenber and a casing in the case where
there are both a high pressure chanber and a | ow pressure chanber
divided by the partition nenber in the casing. 10 Background Art

Figs. 4 and 5 show a sealing structure of a casing of a conventi onal
scroll fluid machine. Fig. 4 shows a scroll fluid machine disclosed in
Japanese Patent Publication No. 6-65880 (Japanese Patent Laying-Open 15
No. 60-190690), and Fig. 5 shows a scgoll . fluid machi ne disclosed in
Japanese Patent Layi ng-Open No. 7-31 ifigagion he pur poses of

conveni ence, conponents in Figs. 4 and 5 related to those of the invention
of the present application hav§ r fe&ﬁncqicha%ac¢ens allotted, and the

| abel s thereof will be SBﬁB DREWe A3y Bd €or r esponding to the
conponents of the 20 i nvention of the present application.

Referri@g toT%EﬂnkélFﬁQﬁ casing of the scroll fluid machine is
constituted by ‘an _uppér casing 2a and a | ower casing 2b. A fixed scroll 3,
a novabl e scrol | Zhezpresert inyention xelatas tormsealng structarewt @ casingrand
~incorporated nY\hrepie tf_ctlfaﬂﬁ‘,st!o!"%gs?saﬁlg gtr_ucture bedweBAR 2711360 hABEF ahd o OF

conpressi ng gas, rpgerant s rne qQf . fi1xed scroll, 3 an vabl e
Sorol | 4. NoUasng iacHieIqase whene dete arebeth adigh pressure chamberandadpe; 4t

for di schar giprasst@BRhasire deleddy tlgepartitiofniétiber in the 6dhg. 6 i ncl udes
an eCC(_J}-@tri c unit 6a into which boss unit 4a is inserted. A beari ng
nmet al is provided between boss unit 4a and eccentric unit 6a. 30

Mot or 22 i ncBatkgreundAet 21 and a stator 20. Crank shaft 6 is

I nserted inside ret i I ' f ' b Sype
sandwi ched bet V\ee%{lggﬁ%&n%éﬁ}%gfg@%g ﬁtg‘%{et%‘%gfjglcﬁéﬁ%ﬁ“l%%&geﬁ%? al
24 for seal i seralkfluid machinet Kige 4shovsor seuedk fhaidmaghinedisslosad impper
Japanese Patent Publication No. 6-65880 (Japanese Patent Laying-Open
15 No. 60-190690), and Fig. 5 shows a scroll fluid machine disclosed in

Japanese Patent Laying-Open No. 7-310677. For the purposes of

convenience, components in Figs. 4 and 5 related to those of the invention
of the present application have reference characters allotted, and the labels
thereof will be appropriately altered corresponding to the components of the

20 invention of the present application.

Referring to Fig. 4, the casing of the scroll fluid machine is
constituted by an upper casing 2a and a lower casing 2b. A fixed scroll 3,
a movable scroll 4, a housing 5, a crank shaft 6, and a motor 22 are
_ incorporated within the casing.

25 A compression chamber 15 for compressing gas refrigerant is formed
of fixed scroll 3 and movable scroll 4. Movable scroll 4 includes a boss unit
4a and an outlet 4b for discharging compressed gas refrigerant. Crank
shaft 6 includes an eccentric unit 6a into which boss unit 4a is inserted. A
bearing metal 7a is provided between boss unit 4a and eccentric unit 6a.

30 Motor 22 includes a rotor 21 and a stator 20. Crank shaft 6 is
inserted inside rotor 21. The peripheral portion of housing 5 is
sandwiched between upper housing 2a and lower housing 2b. An O-ring
24 for sealing is attached at the boundary between housing 5 and upper
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casing 2a. A suction pipe 10 and a discharge pipe 23 are attached to the
casi'ng. The conpressed gas refrigerant is discharged outside according to

the open arrowin Fig. 4. Referring to the conventional art
of Fig. 5, a notch stepped portion 25 5 is provided in upper casing 2a
to receive a peripheral portion 5a of housing 5. The | ower end of
upper casing 2a is fixed to the outer circunferential face of | ower
casing 2b by a welding portion 13. Housing 5 is secured by a spot
wel di ng portion 13a. In the conventional art of Fig. 4, an

Oring 24 is provided between 10 housi ng 5 and upper casing 2a. The
usage of O-ring 24 induces the fferbl emof increase in cost. |In the
case of Fig. casingsliuctAenctionmhpe dPasichy discharge pipe %3 aze attaghed ta that t er

of concern sichgR gt hOHRAR PR s@d gHQE@fnfeﬁ‘ﬁhf‘i’s ai%chﬁrged outsidd ﬁécno‘ildid'gtﬁb the
I nner side of, the opening ﬁggg | ower casing 2
ease

contrast, théh%PBBFé\WQ)Wm in cost due to usage of an O—I’I ng 15 is
not encountered i Refé@in®6y thd tonantinard aef of Fi. 5 asndteh sﬁ@pﬁédpaﬁnarﬁzased

Furt hernore, .t he ro(glemof reduction in the s 9 |nthe ﬂ

el | i nated SiRPEORPRRLI BRPeR GasE 44 B eING 7 PERRSTALRRon, 87 Af Bopsing
However, a wél diThe joweressl ofsupeerrdasingfa isvﬁlxbdrteihe(outemcmq:mafemﬁaﬂlg 2a
e AThAEBecd 1L 2 ByROSRIALE oK ubAYS. N AR 1B A7 20

caused by deformation o casrngs’ 2a an
process. spot weldisgawwtienck3a. he | nventi on The present

present f nveqt i Lﬁ*ﬁ?ﬁe%g?%bﬁfﬁgﬂzﬁtw? b/ AP (Rfhg 20 isprovid@bbbedtl (10
can hay® inc %@gﬁaagslepwpvmse%% @ﬂgr%a.#35 2@&@&%&@@ t he
casi ng and apheblen6f iRFOSe ﬁb@ﬂstedhothé basd 6. Yakddurtionhg giaséputing

Or. n and t hat. can have d

Wi t hout usi ngng { feJiflor nat | OH (%f t he housi Eg
nenber cause Be§ﬂ§11“15 § gomatter;gf cogeern since the ppen end p WARST £§S9E <41S
suppressed. fitted into the inAex sidei ofghe @pantenbnd of ddwerctasing @b. a casi ng of

the present inven?;étr%gPt,ia[s ,he Oﬁy{bﬁl&ﬁ%ﬂﬂcﬂeﬁﬁ%ﬁ%@s@d& ngosﬁsfﬁesbﬁn&}ace ond

casing that is ou I rcu t he
first ddsi ngis Batiencavnteretjimtheonvemtipng) case of Fig. 5 since no O-ring is used.

- 2- Furthermore, the problem of reduction in the spacing in the casing is
eliminated since upper casing 2a is outer-fitted to lower casing 2b.
However, a welding process is carried out with respect to upper casing 2a
and lower casing 2b. There is a possibility that housing 5 is deformed
20 caused by deformation of upper and lower casings 2a and 2b by the welding
process.

Disclosure of the Invention
The present invention is directed to solve the above problems. An
25 object of the present invention is to provide a sealing structure of a casing
that can have increase in cost suppressed by providing sealing between the
casing and a housing member abutted on the inner wall of the casing
without using an O-ring, and that can have deformation of the housing
member caused by shrinkage-fitting or press-fitting and welding
30 suppressed.
According to a sealing structure of a casing of the present invention,
the casing includes a first casing, a second casing that is outer-fitted to the
outer circumferential face of the first casing, and a housing member held by
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the first casing and having the outer circunferential face abutted on the
i nner wall of the second casing. A convex portion is forned at at |east

one of the outer circunferential face of the housing menber and the
i nner. circunferential face of the second casing. The second casi ng
I's shrinkage- 5 fitted or press-fitted to the housing nmenber. By this
shrinkage-fitting or press-fitting, the convex portion is deforned
to provi de sealing between the i nner circunferential face of the
second casing and the outer circunferential face of the housing
menber . As descri bed above, the second casing is

shrinkage-fitted or press- 10 fitted to the housing nenber. Accordingly,
t he convex pdheifisst casidgfemddving the out’éhelmuhffbreﬂtiailfﬁf:eabﬁttiedoﬂﬁf@ of

t he housi ng of n_abut
each ot her h(reﬁr; {r;eg (vaiﬁgf ﬁ{éosgé:f’ﬁgv(\:/aé\%g § convex pq%g%welg {Iﬂg ?eas% one

ci rcunf er ent |0§|thea@éem¢uc¢mf¢mu§nah§ami%be howsingmember andrthelmneut | of the
casing. As a ciﬁ:%ﬂfereﬁﬁal ﬁc@‘&'tﬂ@%@&ﬁﬂ Uasti.).‘? Pm\é' RLoRA cBs ig s shéﬁilﬁ\%e-

bet ween he circu nt| race of S|ng
i nner wl | L OF REpeRgHitterdp srhé)usm%e or, g% ror e,

since a convq»re@@ﬁtuﬁg, tlﬁe eaiw&tpomlon 1§rd@901<iiﬁ§ﬂﬁdpﬁdv1&@§§éhﬁ@%ewbéﬁ the
circunferenti.al face o Fﬁag%u nenbgr o @nﬁ \H/\? of the second
casing, the &BH%QHB‘(’J ?]ESW B?eeg i Pﬁé: 8’d{ge?n EAMHSrential face or
20 t he i nearcunderentiak face tof tke bousing meadwrfi tting or press-fitting to
be def or TPl Oidve. pMELECRRSEIIEA Intnkhfe BB GFIAE, St eSS

exerted or pr fitting
processian Hitted to the hauemtgdnemb@ent Ageardinglyhthe eonwex mmtmndﬁ deformed.

Accor di ngly, THEow®R ¢icupiferential fa‘é@fof’l:lﬁ‘@hbﬂé‘lr@f mbﬁﬂ)e[?%ﬁl fHb ﬁﬁigg a]%rofa f
caused byth% hrlnk(ftgeflttln ess-fltring can be_re

ef fectivel y. the second casing C?Heaqﬁ’&cﬁ?é" d’é@@f i‘Sb‘Het’}ﬁ o @iloﬁ’r%ﬁf amgpy a

Cﬁs |m';g of g Sbélthén ftheliodter c1rcumfﬁi@ht1@l?fadé Oﬂth@fhdiﬁsiﬂtﬂg gléihbér ﬂﬁ@%ﬁétz” e f
chanber and a_lo resent durin ra on 0
the scrol | f P ﬁ%@ﬁ?‘?ﬂle CAsine. Asd rﬁ?‘éﬁ ’3 PECEIRATE P P gﬂ‘dl%l%

pressurl®d chambeg betveeqmthie Oummcluynféﬁentla]tﬁwepélth@heuainmemhm afd tltre

housi ng nmenmbey g;%}gce helsgd pofﬁéfl%gox%f the cost ca%ﬂ?e meﬁgrﬁﬁﬁpe?hdrrgt

nount ed on the en ocate
casing. A coONR&R:2 BORYEoPORtM fscsalect PH@Vléé iabdlaastidetquiar of

the housing wBEQaiferentilofdcs of thé hbb@mlgﬂﬂ@fnbé@'dr the ihfier §REPHCHeASIcHAd
-3 casing, the convex portion is pressed by the outer circumferential face or
20 the inner wall at the time of shrinkage-fitting or press-fitting to be

deformed with priority. More specifically, the compressive stress exerted

to the housing member in the shrink-fitting or press-fitting process can be

made to concentrate at the convex portion. Accordingly, the amount of

deformation of the housing member itself caused by the shrinkage-fitting or
25 press-fitting can be reduced effectively.

The above-described casing is preferably a casing of a scroll fluid
machine in which both a high pressure chamber and a low pressure
chamber are present during operation of the scroll fluid machine. The
high pressure chamber and the low pressure chamber are partitioned by

30 the peripheral portion of the housing member. The peripheral portion of
the housing member is mounted on the end face located at the opening side
of the first casing. A concave portion for receiving the peripheral portion
of the housing member is provided at the inner wall of the second casing.
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The. peri pheral portion of the housing nmenber is sandw ched by the wall
face of the concave portion and the end face of the first casing.

As descri bed above, there are both a high pressure chanber and a | ow
pressure chanber in a casing, and a concave portion is provided at the 5
i nner wall of the second casing to receive the peripheral portion of the
housi ng nmenber. Accordingly, the peripheral portion of the housing

menber can be made to abut against the wall face of the concave portion by
the difference in pressure between the high pressure chanber and the | ow
pressure chanber. As a result, the sealing performance between the 10

peri pheral pgrtion_of the hou5| nber and the inner wall_ of the casing
can be furthdme peyiphexal portion o?%hwiousrnfemmléégndwhedabxabfpngalbf a

scrol | | Ll 3' dﬁar?gﬂﬁe (%dihcwé 9Brﬁ16’l€and the exﬁiemedﬁ(méﬁi?t édiinghe first casing
are wel de efo i on ressi on rtion for essi

def or mati on of t h W If AFe bogh fSpmgth ‘gb%g{’ %o

def or mati on thﬂmssmsﬂ ulgtmbamda bysingeantl aveonvavdipogtion is promded) ab\thded

bet ween g he qﬁﬁélngr n&- tthl(l eg&ﬁi ggﬁn m@&ewe the Ipen\%eagldpéﬁ:m%eéf{l%b ed

above, the second casing casin fhd a
def or mati on %\Wﬁﬂ%memquor tAcgr dmgl}s lﬁbp PETH ahpmmmoﬁthe husing

mai n body of HaapBeUsH Be IHE&@% abﬁt agawseleﬁe Redipese &fhﬁe%aﬁem idd By 20
housi ng rrenbeé gap pr.ovi ded t ween tg ESI ng g‘?x{a eh

casing is an'ef P’@“&PlPl?é’eﬁﬁ;W@ Veen the digh presvnrg the low

ﬁrow sion ?TL piblidilr@ cﬁ@ﬁﬂﬂirLO\ﬁﬁs @kéﬁﬂmhb@t@anh gt diﬁ%ﬁ% Kzaftwl@éﬁ&heto Ej he
ousi ng ymenber ro asj n en the i i nwar ds

by wel 40, PrekbeseLb ot S R Mt E R e liEy DA B inhe Rall o e dERg ° 25
body caused lgnve filirtlgerciamptoreduppr essed to a mni num Bri ef

Descri ption of themlr fJAdS ¢in %jsaca%mgof &roﬁﬂflﬁdaxpgéﬁr}%leghvﬁﬁ@ t?x%a' view

of a scroll fluid nmachine acc
present i nvese¢wl cadng and the ﬁrsﬂ:ucgsmg are weliiede nAndefoumadion smairessiow of a

region 16 of pok@on ¥or suppressmg defoﬁhgtloﬁ df$he 8 hARRLE Me%t?éiﬁ%" ng an
exanpl e _of astrgctur pl i cab (gti% press-fit the asjpng to

the | oddr cadpepgber according to d&g ugat:,@n, eﬁéﬁ{qgﬂa‘ts@éthyoﬂ’éﬂ VEWvEr1Rg
exanmpl e of aisgprordded betkeen the casing and the housing member.

As described above, the second casing and the first casing are welded,
and a deformation suppression portion for suppressing deformation of the

main body of the housing member is provided between the casing and the
20 housing member. A gap provided between the housing member and the

casing is an example of the deformation suppression portion. The

provision of such a gap allows alleviation of the degree of press to the

housing member body from the casing when the casing is deformed inwards

by welding. Therefore, the amount of deformation of the housing member
25 body caused by welding can be suppressed to a minimum.

Brief Description of the Drawings
Fig. 11is a partial sectional view of a scroll fluid machine according to
a first embodiment of the present invention.
30 Fig. 2 is a an enlarged sectional view of a region 16 of Fig. 1.
Fig. 3 is a sectional view showing an example of a structure
applicable to press-fit the upper casing to the lower casing.
Fig. 4 is a partial sectional view of an example of a conventional

-4-



-4 - scroll fluid machine. Fig. 5is a
partial sectional view of another exanple of a conventi onal scrol |
fluid machi ne. 5 Best Mbde for Carrying Qut the Invention

One enbodi ment of applying the concept of the present invention

into a scroll fluid machine will be described hereinafter with reference to
Figs. 1-3. Fig. 1 is a partial sectional view of a scroll fluid machine
according to one enbodi nent of the present invention. 10

Referring to Fig. 1, a scroll fluid machine 1 includes a closed casing 2.
Cl osed casing 2 includes an upper casing 2a and a |ower casing 2b. Upper
casing 2a is outer-fitted to lower casing 2b. In the present case, upper
casing 2a is scnell flvadendchtined t o housing (housing nenber) 5. The | ower

d d
gPrCl(J(r)Tngiazgl Sln )%I:J HPQ%J ﬁ?ﬁé%gfﬁgnélbsww a a wePgPﬁ%g&gl ﬁ%‘%,f;% ng\_fentlonal

A fixed scrolSCr daaghinescr ol | 4, a housing 5, and a crank shaft 6
are incorporated in closed casing 2. A conpression chanber 15 is forned

by fixed. scr and able s An outlet 4b for sending conpressed
gas ref?‘?ger%ﬁ tﬁ\é‘i scg @;}’3%5 §BU8Rovi ded within crank shaft 6 is
20 formed at m@n@bmlmdmleht 4f applydng theicondeptiof the priéstad iavehtignback

si de of . cent ri ni.t.6a. of ank shaft 6 is

i nsert ed insilagw\é@pdlfgégdssﬁu&%lﬁ ?eﬁ@.l%%_ %%ng%gﬁé%ewﬁgeri BOCSEREGE fiRen
eccentric uniigeal-8nd Higskis a partialiaeational vizwef asteaéll fid snaedtideby housi ng
S through a r&hbidlﬂr%féhb%ﬁo&ment of the Séé(frfthﬂ%ﬁt ibg, Provided around boss

unit 4 A suct i on, pi pe h {)er casing_ 2a to feed gas
refrig i nto nm@ggt@ 1g 1 a scrg maghine 1 includes a closaditaging 2.

plr essgr e Chaf@l@éed—é’as’iﬂg ZPinchydey ﬁﬁf%pb@r @lﬁlsl'??l eZa ddd %rlﬁwer casmgpﬁl?seUhF\Q%t hin
cl osed casin i n SCr o chine 1.

pressure cha%’ﬂ u%ah%@lq%ﬁ?@&ﬁ’r‘%e'b% ?’égge Qé??qnctl‘@ﬁédubl}e%o
housing 5.  casing 2a is shrinkagelfittpd hdmsmgc(heu&hlgmémfb@_r) 8 CThedyweportion
2a2 for receiefdGponing end) HUPRIUind2h il BitarBedto BRUSLAG S 1S Provided

at an inner wa
circumferential face of lower casing 2b via a welding portion 13.

A fixed scroll 3, a movable scroll 4, a housing 5, and a crank shaft 6
are incorporated in closed casing 2. A compression chamber 15 is formed
by fixed scroll 3 and movable scroll 4. An outlet 4b for sending compressed
gas refrigerant to a discharge gas passage provided within crank shaft 6 is

20 formed at movable scroll 4. A boss unit 4a is provided at the back side of
movable scroll 4. An eccentric unit 6a of crank shaft 6 is inserted inside
boss unit 4a. A slide bush 7 is inserted between eccentric unit 6a and boss
unit 4a. Crank shaft 6 is held by housing 5 through a rolling bearing 9.

A seal ring 8 is provided around boss unit 4a. A suction pipe 10 is

25 attached to upper casing 2a to feed gas refrigerant into compression
chamber 15.
A high pressure chamber 12 and a low pressure chamber 11 are
present within closed casing 2 during operation of scroll fluid machine 1.
High pressure chamber 12 and low pressure chamber 11 are partitioned by
30 housing 5.
According to the above structure, a concave portion 2a2 for receiving
a peripheral portion 5a of housing 5 is provided at an inner wall 2a1 of
upper casing 2a. A convex portion 2a3 is provided at the bottom of concave
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upper casing 2a. A convex portion 2a3 is provided at the bottom of concave
- 5 - portion 2a2. Convex portion 2a3 preferably has an
annul ar configuration to be pressed by the outer circunferenti al
face of peripheral portion 5a of housing 5 to be deforned when upper
casing 2a is shrinkage-fitted. In ot her words, the conpressive force
exerted to housing 5 is concentrated at 5 convex portion 2a3 according
to deformation of upper casing 2a caused by shrinkage-fitting.
Therefore, the amount of deformation of the main body of housing 5
caused by shrinkage-fitting of upper casing 2a can be m nim zed.
Specifically, the inventors of the present application confirnmed

t hat the anopottied 2d2f oConverx portion lZeSiprreﬁsrraHl)ahns an éamilar Iuenﬂ@uratxdmusi ng

when concaveypr bl o0 A3 | emrel o ehE oL bEIRBEAY G 5

anount of de Fon i nner |arre er gh re uced to
20 [ err] m dubousingdy tmbe defarmethwhen ynnpericasinea is s rmkage-ﬂtted In

Fur t her nor e, oifig @&%etﬂea&hw@sw@fdree agertbd kb h@ﬁsﬁién DY caf@hkfed at

bet ween upper casing 2a perr ph era ortion ousi n ut 15
the pro%isi ofPRfeXRPLEID; Higd el%)’h’elaﬁopr ‘%}H@rﬁ%gﬁﬁﬁgs?‘ggﬁl | ow

reduct i ig | Pshi‘iﬁk@gé-tﬁttmg Therefore the gmodns bbrlefomaeidmemmmbogys
regi on o) t WO _COonvex tions 2a3 are
provi ded at ?ﬁhg‘ﬁwﬁ%‘rsemE’R}’e‘nkage‘ﬁtﬁb‘%r‘lf.‘m?efa?ﬁsmﬁr ﬁ%ﬂ%’e’r of concave
portions canntiBimidedct (Spearﬁnaﬂ}yathd: ynveadors ofthespresenanapplicateon | | ust r at ed
with a gap bgg ; ee@'t’{r%f tid ?&%%?%fabf&bgt%?? the mné%aﬁoe“ﬁ@f Rpxﬂec?a%

portron 5a an concave port ere my
al so bd0t he eemehentcnera@er BOXk1M3a3 Honefaformedds 1P um whereasdhei on 2a3

is substanti Qidohrﬁro?ﬁléﬁ%mﬁ%k’{ X tlﬁ?@iﬁxh&ndl%ﬁi’etﬁﬁﬂ i*é%1?xﬁiﬁéhﬁ€l§' reduced tgt the
outer Ci rcurrégrentral ce 5b side of err&gpg portion 5a of housing 25
a

. Inthe ¢ uip due tofaryation oficopyex BPER face of fixed scroll 3 abuts
on i nner wal | 2al Faktherasires tisé abo@demme@elnﬁzrkagmﬁaaﬁge@mmeenmgi ded at

to Frgs. 1°aREWRa SPhertasiRERatind EAPERIOrn 5 of hopsipe 5 withoufr" 10
face 2Bb at thfepupasurong)feeruOsndg ofThievefore, dheiOgippis dispensalde o glloso
pressure chapghficiioh ff 848 s pressure chanber 11. Accordingly, the
Fig. 2 shows an enlargement of a region 16 of Fig. 1. As shown in
Fig. 2, two convex portions 2a3 are provided at the bottom of concave
portion 2a2. The number of concave portions can be selected arbitrarily.
20 Figs. 1 and 2 are illustrated with a gap between outer circumferential face
5b of peripheral portion 5a and the bottom of concave portion 2a2.
However, there may also be the case where there is almost no gap if convex
portion 2a3 is substantially crushed. Convex portion 2a3 can be provided
at the outer circumferential face 5b side of peripheral portion 5a of housing
25 5. In the case where the outer circumferential face of fixed scroll 3 abuts
on inner wall 2al of upper casing 2a, convex portion 2a3 can be provided at
the outer circumferential face of fixed scroll 3.
Referring to Figs. 1 and 2 again, peripheral portion 5a is mounted on
an end face 2b1 at the opening end side of lower casing 2b to divide high
30 pressure chamber 12 from low pressure chamber 11. Accordingly, the
upper end face of peripheral portion 5a is pressed towards the wall of
concave portion 2a2 due to the pressure difference between high pressure
chamber 12 and low pressure chamber 11. This contributes to improving
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uppér end face of peripheral portion 5a is pressed towards the wall of
concave portion 2a2 due to the pressure difference between high pressure
chanber 12 and | ow pressure chanmber 11. This contributes to inproving

-6 - t he sealing performance between peripheral portion
5a and upper casing 2a. A gap 14 is provided at the outer
circunference of housing 5 as shown in Figs. 1 and 2. By providing
such a gap 14, the anmpunt of def ormati on of housing 5 caused by
deformation of casing 2 during welding 5 of upper casing 2a and | ower
casing 2b can be suppressed to a | ow | evel . In other words, gap 14
functions as the deformati on suppression neans for t he body of

housing 5. the sealing performarive bexweph @esipienal porfigs5a Andnepfer dsimg Rat i on
e T I P
case, the pr&hpwmnom Bigsgdmumi2 at Vrperowdmg sughitaegar il dcthef amensé obf housi ng
5 and in the d@f&ﬁéﬁéﬂof’hoﬂﬁh‘é‘ @gawsvdtwaeﬂe%mauon of s duliend a1 gRmgOf
pressing on hausi n? uzs g)[ def or I’I&tl%t ower asi_ng I2b to be
al | evi aPed. AEUBPEF AaPPE 73 andIoBpLERRE S q?a&b% RuDBFRsSPd to o low leve

def ormati on @h dthuﬁwmd§ £ 54 fuidotionss 4k tige défoumpeionasithprevsionaasamgfor2a 15
and 2b can bgb %%argeﬁwd at m ni num | evel . The inventors of

t%

t he present ‘red t he anmount of deformation in the
i nner di aneter R dh thewesianpls showmeispbigsi A qand2; deformation afdewsr vasingand

Wi thout gap b 1ﬁwarﬁ?gg&g%§srﬂmjglﬁ£3tls tariﬁaf’t@ ‘6thoﬂcf,em \X}Aen “g"i’fg raﬁ'i‘?ftlo%rOf

i nner di aneter
provi dé@ whecasiggsa and htar@deéfedr i uﬂéw (@1591 mlm%ﬁ@wérgaa Iaat the

si gni fi cant| yut&deie@dnferehcé 6f hbﬁslh@rs hhe if 3he ﬁwﬁxﬁtﬂ ¥ weldMasSpRtion £3d.
The above gap 14 can be for

c ut
ci r cunf er enc &Igw G838 ! of RF? b’éﬂ‘\%m%\giﬁafﬁeégﬁ dg’éo%‘flﬂ% obJo%ek t i ng
away the inneasingl2b td bé alleviatad ngcahdqulyt Itasronsidered thet thesemohiat ef 25

Upper - casi ng SOIEAER ool 8% £ ansdttly RElhng i o el ad ™ ©
casi ng 18a t o asidf Bwcan beysupppessedsatishmipimum kaveli xed scrol|l 3 caused by
deformation of upB§e HRehicksad tBY¥ piESditdpplication compared the amount of

deformation in the inner diameter R of housing 5 corresponding to the
cases with and without gap 14. It was confirmed that the amount of

deformation of inner diameter R was 25 um for the case where gap 14 was
20 not provided whereas the amount of deformation of inner diameter R was
significantly reduced to 7 um for the case where gap 14 was provided.

The above gap 14 can be formed by cutting away the outer
circumference of housing 5. Alternatively, gap 14 can be formed by cutting
away the inner wall of lower casing 2b. Furthermore, in the case where

25 the outer circumferential face of fixed scroll 3 abuts on inner wall 2al of
upper casing 2a, a gap can be formed between fixed scroll 3 and upper
casing 2a to effectively suppress the press on fixed scroll 3 caused by
deformation of upper casing 2a by welding.

An embodiment of press-fitting upper casing 2a to lower casing 2b

30 will be described with reference to Fig. 8. In this case, a chamfer portion
2a4 is formed at convex portion 2a3 provided at the bottom of concave
portion 2a2. Accordingly, upper casing 2a can be pressed-fitted smoothly.
Similar to the above-described case for shrinkage-fitting, the sealing
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An enbodi nent of press-fitting upper casing 2a to | ower casing 2b 30

W Il be described with reference to Fig. 3. In this case, a chanfer portion
2a4 is formed at convex portion 2a3 provided at the bottom of concave
portion 2a2. Accordingly, upper casing 2a can be pressed-fitted snoothly.
Simlar to the above-described case for shrinkage-fitting, the sealing

- 7- performance between inner wall 2al of upper casing
2a and outer circunferential face 5b of peripheral portion 5a of
housi ng 5 can be ensured by this press-fitting. It is to be noted

t hat convex portion 2a3 can be formed small enough to be scrapped
off at the tine of press-fitting. 5 Al t hough the enbodi nents of
the present Perfermanee hetreeansimmer wall 2ajof smnesgagngdnend quter s to be

under st ood télﬁéuﬁlf@reﬁﬁf%ﬂ?%d%ﬁ of ﬂéﬁﬁh@ﬁeﬂ%ortlon 5a Sﬁ&&nﬁﬁ 50an/BY eﬁEufé?EP”p' €

: zt Zln::leijstsﬁa y ﬁ%ﬁgg B}‘%t Eit ﬁa@%pggemﬁlcgﬂvggpornonnbagt an ed by t he
acconpanyi ngfo@hfudrmnallnmloughrw s dcrappled offadti thiestish@ of presyfiviahgnt to and
The prebent | nvert A0 B oiapfaiRleRe of th prrestifbes don fBRgedd |1 Y
structure of desceieidas abave, hmtsl‘tozbequlel}st thai thleaambadlmunta disnhogedessur e
chanber i nt ep0a) L% by way of example in all issues and is not to be taken by way of

limitation. Itisintended that the range of the present invention is

indicated by the accompanying claims, including all modifications

10 equivalent to and within metes and bounds of the claims.
Industrial Applicability
The present invention can be effectively applied to a sealing
structure of a casing with both a high pressure chamber and a low pressure
chamber internally.
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1. A sealing structure of a casing (2) including a first casing (2b), a

second casing (2a) outer-fitted to an outer circunferential face of said
casin and a housing nenber (5) held by said first casing

first 5 g (2b),

(2b) and“"lu””ﬂumn outer circunferential face (5b) abutting on an

I nner wa A ""ﬂ”ﬂlsecond casing (2a),wherein a convex portion (2a3)
is forned at at' | &ast one of an inner circunferential face (2al) of
sai d second casing and the outer circunferential face (5b) of said
housi ng nmenber (5), and said second 10 casing (2a) is shrinkage-fitted
or pressed-fitted to said housing nenber (5), sai d convex portion
(2a3) being deforned by said shrinkage-fGlaimsg or press- fitting to
provi de sealing between said inner circunferential face (2al) of

sai d second casing (2a) and said outer circunferential face (5b) of said
housi ng nenber (5)1. 14 sealing structure oba capiags@inglyding afirst easing42bhsi ng

accor ding to gdeghlchsind@afoliter-fitted taaéxﬂo&tfé&?\eﬁ%uﬂ&aiéxﬁm(f%ggbf 'séidaﬁhty%' ar.
: e sgaling str @ur edo a gasi nggll clgg% gll a to cl %rrsnt %ésin erzﬁl Qng 0
plural ity of Ca$iRE 6Myvandsoheugng m gf’ ) ‘Tgth)’l%’éé g (2b)
having an outer circumferential face (5b) abutting on an inner wall of said
second casing (2a),wherein a convex portion (2a3) is formed at at least one
of an inner circumferential face (2al) of said second casing and the outer
" circumferential face (5b) of said housing member (5), and said second
10 casing (2a) is shrinkage-fitted or pressed-fitted to said housing member (5),
said convex portion (2a3) being deformed by said shrinkage-fitting or press-
fitting to provide sealing between said inner circumferential face (2al) of
said second casing (2a) and said outer circumferential face (5b) of said
housing member (5).
15
2. The sealing structure of a casing according to claim 1, wherein
said convex portion (2a3) is annular.

3. The sealing structure of a casing according to claim 1, wherein a
20 plurality of said convex portions (2a3) are provided.

4. The sealing structure of a casing according to claim 1, wherein a
chamfer portion is provided at a surface of said convex portion (2a3) located
at an opening side of said second casing (2a).

25

5. The sealing structure of a casing according to claim 1, wherein

said casing (2) is a casing (2) of a scroll fluid machine,

a high pressure chamber (12) and a low pressure chamber (11) are
both present within said casing (2) during operation of said scroll fluid

30 machine,

said high pressure chamber (12) and said low pressure chamber (11)
are partitioned by a peripheral portion (5a) of said housing member (5),

said peripheral portion (5a) of said housing member (5) is mounted
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4. The sealing structure of a casing according to claim1, wherein a
chanfer portion is provided at a surface of said convex portion (2a3)

| ocat ed an openi ng side of said second casing (2a). 25

5. The seu"'!é/ M f a casing according to claim1, wherein

said casing L| JQ”ZQ (2) of a scroll fluid machine, a
hi gh pressure chanber (1*2) and a | ow pressure chanber (11) are bot h
present within said casing (2) during operation of said scroll fluid 30
machi ne, sai d high pressure chanmber (12) and said | ow
pressure chamber (11) are partitioned by a peripheral portion (5a)

of sai d housi ng nenber (5%, sai d peripheral portion (5a) of
sai d housi ngonmmtmd fae @b1ogatetiat an opening end side of said first casing (2b),

- 9- concavésﬁ %gtﬂne(ﬁzf) FofréctPink th@?%ﬁ’léﬁlvegﬁlp &m(g%q)iend

side of said first casin rtlon( i for
recei ving t heaigdiousmng anember (Dris psayidsd at an innergirrusafesentiahfacs i s

provi ded at apsélargéeoﬁdeggmfgqqg tdni-& face (2a|) of said second
casing (2a), and sa ortion (,5a),.0f said housing
menber %5) i s Smd&e&mr@hmrﬁgmg &h Ihé’ H‘%’E‘r‘i’é‘ébﬁé)(égﬁ ion (2a2) and

'said end facsafid®iched by a wall ofsaid doncave pestiong (Z22%))and said end face (2b16. The

seal i ng stru% ur. f aac.a3|(§g according to claim5, wherein 10 a
novabl e scro FI& HOg; 21 scroll (3) are incorporated within said
casing (2), and sai d housi ng nmenber (5) supports said novabl e

scrol I (4) and sagd The se &?@%ﬂu&ﬁi a%%?s écrﬁordmgto clmm?') Wm‘i‘eﬁleal ing

structure of a casi ng COI’ to C %fx@ ? ad{ convex
porti ohli s provi dédn%l‘f ﬁsgmlle anda e ssre 3)f%r@én5@r1§>aatﬁ Witdan said

scroll (3). casing (2), and
said housing member (5) supports said movable scroll (4) and said
fixed scroll (3).

15 7. The sealing structure of a casing according to claim 6, wherein
said convex portion is provided at an outer circumferential face of said fixed
scroll (3).

8. The sealing structure of a casing according to claim 1, wherein
20 said casing (2) is a casing (2) of a scroll fluid machine,
said second casing (2a) and said first casing (2b) are attached by
welding, and
deformation suppression means (14) for suppressing deformation of a
main body of said housing member (5) according to deformation of said
25 casing (2) by said welding is provided between said casing (2) and said
housing member (5).

9. The sealing structure of a casing according to claim 8, wherein
said deformation suppression means is a gap provided between said casing

30 (2) and said housing member (5).

10. The sealing structure of a casing according to claim 9, wherein
said gap is formed by cutting away at least one of the inner wall of said
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8. The seallng structure of a casing according to claim1, wherein 20
sai d ca a casing (2) of a scroll fluid machine,

sai d se A"@ and said first casing (2b) are attached by
wel di ng, anﬁ def ormati on suppression neans (14) for

suppressi ng defornatloh of a mai n body of said housing nenber (5)
according to deformati on of said 25 casing (2) by said welding is
provi ded between said casing (2) and said housi ng nmenber (5).

9. The sealing structure of a casing according to claim8, wherein

sai d deformati on suppression nmeans is a gap provi ded between said casing 30
(2) and sai d housing nenber (5). 10. The sealing structure
of a casing easingd2hand she loaiten @rcwm&renhal face of &aaddhogamg mefmbrargd),by
cutting away

- 10 - aﬁ&ﬂr‘é@ﬁfed(mep@g%ﬁh%% HF%]Welwb#é&g&f@r circunferential face of
sai d housi ng nenber (5), and provided in proximty to a weld portion

(13). 11 1The1élaahﬁga§tfm11§é bf'& lcH5RgodccBr Biag toT] AaeE 9! wmgefno
claim9,_ wherein

crol 4 a fix rol 1l (3)
‘are i ncBr por at ed WIF?IYEFPIEQF’EPH &) an(ﬁ a ]-ll gre mcorporateéigwg‘iy,g 41
menber (5) scaminpgt(8),said m)vabl e scroll (4) and sai d fixed scroll

ggl) q 2ggi ng (2). said housqgg miémBer Yﬂ)ds%%p%% 'Sa xﬁgw'ra:lalfa Is%:(reo(i'l (Slﬁ ra%ld sa(ig) and
fixed scroll (3), and

a gap is provided between said fixed scroll (3) and said casing (2).
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