DESCRI PTI ON BOARD STORAGE CONTAI NER AND CHECK VALVE Technical Field
[ 0001] The present invention relates to: a substrate container used
for 5 storing, transporting, conveying, and retaining a precision
substrate such as a sem conductor wafer, a mask glass, or the liKke;
and a check valve attached to the substrate container. Background
Art [0002] In recent years, the mniaturization and the trends
towards a 10 finer pitch of wiring in a sem conductor conponent have
been advanci ng. For that reason, DESGRIRBI@Ncont ai ner to store a
sem conduct or waf er %a reci sion substrate) is required to have a
high her e @ARD-SHORG G SN AINERANT GHEGK IVABVES { o
prevent the precision substrates from being contam nated. As such a
substrat e 1HecbmiedlnBielda substrate contai ner equi pped with a check
val ve used on the occasion of gas purge (for exanple, refer to

Pat ent Docul@P®k] Theopssent inkerdion relmdes}orh gubsGates cantaangt vded for
perspective view showi ng a check valve in a conventional substrate
cont & ner. APrypiFANIPOrtige, eenveying, and retniag 3 predisionbsthsatage such
contai ner, a through-hole 51 a is forped on a wall 51 of the

cont ai ner nas @ SIBCAHIUMOE Wadeha masksglass, ebthaliked andda gheekawikve
val ve 52 used on éhe occasi on of ga,s purge is nounted in the

t hr ough- hol attached to\the pebsirajaiceataner.s provided with a val ve disc 53

havi ng an apnul ar se Iing face and a cylindrical housing 54 to
contain 25 kgapwam 53. The housing 54 has a retaining cylinder

o5 Instal lefhy o he oner face,si de of, the container min body and,a
10 finer pitch of wiring in a semiconductor component have been
advancing.  For that reason, a substrate container to store a
semiconductor wafer (a precision substrate) is required to have a high
hermeticity and the automization of handling in order to prevent the 7
precision substrates from being contaminated. As such a substrate
15 container, a substrate container equipped with a check valve used on the
occasion of gas purge (for example, refer to Patent Documents 1 to 3) is
known.
[0003] Fig. 16 is an exploded perspective view showing a check valve
in a conventional substrate container. As shown in Fig. 16, in a
20 conventional substrate container, a through-hole 51a is formed on a wall
51 of the container main body in which substrates are contained and a
check valve 52 used on the occasion of gas purge is mounted in the
through-hole 51a. The check valve 52 is provided with a valve disc 53
having an annular sealing face and a cylindrical housing 54 to contain

25 the valve disc 53. The housing 54 has a retaining cylinder 55 installed

on the inner face side of the container main body and a fixing cylinder
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56 installed on the outer face side of the container main body and

t hreads 55a and 56a are forned on the outer face side of the
retaining cylinder 55 and on the inner face side of the fixing
cylinder 56, respectively. Then the retaining cylinder 55 and the
fixing cylinder 56 5 are placed in the manner of interposing the wall
51 in between and, by screwing themtogether, the housing 54 is
formed and fixed to the wall. Patent Docunent 1: Japanese Patent
Appl i cat i on 3@iigstalied O- the2BQfkr] ARG §idRALENhDREHBRr 2nai A BBASSEnd
Pat ent Application Laid-open No. 10 2004-179449 Patent Docunent 3:

Japanese Patthrdaddpiid eatli36n bad dogRed dWthe 3063 B2bldfe RSGlofts IR
the I nvention Problemto be Solved by the Invention 15 [0004] By th

convent i onalcyligdenof Hgandleseriheednmer FatendidPoghriet Fixid ifder 56,
however, the retaining cylinder 55 and the fixing cylinder 56 are

screwed togetdictiveby t Mhenhhekekahit® tplindsesdlaad theehgdt Bfinder 56

assenbly work is conplicated, and the sinplification of the assenbly

work 5's_desiaregladiar rhite nsimee dffieteipesing do avals Satinasitatchoaidich 20
e

cont ai ner mai n body by screw joint, tightening torque has to be

control | ed asortwiaguhennpgetbbt, ¢he hassheefd ih&mié@ andixa tothe wall.
tightening torque requires great care. [0005] The present invention
has been esPabdritsHedcument dér Japamisee Patedt Applitetisn adcidropdh eso.
of the present invention is to provide: a check 25 valve that do not
require the2004t14964 tightening torque and can sinplify assenbly
wor k; and a substrate contai ner equipped with the 2

Patent Document 2: Japanese Patent Application Laid-open No.

10 2004-179449
Patent Document 3: Japanese Patent Application Laid-open No.
2002-521189
Disclosure of the Invention

Problem to be Solved by the Invention

15 [0004] By the conventional technology described in Patent Documents
1 and 2 however, the retaining cylinder 55 and the fixing cylinder 56 are
screwed together when the check valve is assembled, hence the
assembly work is complicated, and the simplification of the assembly
work is desired. Further, since the check valve is attached to the

20 container main body by screW joint, the tightening torque has to be
controlled and resulting problem has been that the control of the
tightening torque requires great care.

[0005] The present invention has been established in order to solve such
problems and an object of the present invention is to provide: a check

25 valve that do not require the control of tightening torque and can
simplify assembly Wofk; and a substrate container equipped with the
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check val ve. Means for Solving the Problem[0006] A substrate

contai ner according to the present inventionis, in a substrate
container: equipped with a container nain body to contain a 5
substrate and a check val ve which has a cylindrical housing and a
valve disc installed in the housing and controls gas flow ng from
and to the interior and the exterior of the container main body; and
formed by inserting the housing into a through-hole of the container
mai n body, EEgk élzed in that, when an end of the valve | ocated

i nside , thé alner mai n body is defined as. a front end: the

check val vepha, §"01j38§fv”19 O bRlyi s nounted on the rear end side
in the man er—%—gvrng—r‘%‘t—célag?‘e*rel ative to t he housing and fi xes
the h

has a firet ?@%T%gﬁﬁéf?éﬁ@%%f o RO E, WP PRI VBB T
h . . )
ousing | ”S‘Eﬁh&%l AL %oua n&%ﬁp{?ﬁi"ﬁﬂg £& ﬁélﬁ&enL ﬁrﬁo&i‘g?(iad%gﬁam a

‘attached to t i rst ou3| ng has a

. Pi ese pr ot kiiBiihgher 671 WAL AATYE RehicRAach dyfiffiral gépgﬂlggéﬁava PaL8Y

fornmed at t rear en i Xing piece a I XI ng

ring; the f'di‘éd“ﬁlsrtél']?@d ri!ﬁsthé‘ }ﬁiﬂélﬂ%rdﬁ"@boﬁh@ bk ﬂWﬁ%&f%cﬁﬁtaﬁ@‘%‘ot’cﬁé

first housing"and a flange protrudi ng out fromt e sidewal I; and

on the 20 i peH @i éﬂ&h@@&bﬁ@k g %fonftiiﬁeﬁuﬁgﬂﬁlﬁodya SHH dBrhedesy
extending in the axial direction and guiding the fixrng claw, a

detent prot fugdirfifle tHewabGsiaghthtebalthidileRold@fihel Sshiairgematn hady,

hook bent fromt he det ent | n the circunferential direction and
| ocked to tBRafdckérigediiaC ehal evhensaml édl. of2%hé OPUTE Ruehed ki rthee

cont ai ner has a check val ve belng pl aced so that - the front end side
of 1be checkontdinér Minbieodydatdefingibiagen tuntcendatinecheSk valve has a
ﬁxirig ring that is .mounted on the rear end side in the manner of being
rotatable relative to the housing and fixes the housing to the container
main body from rearward; the housing has a first housing installed on
the front end side and a second housing inserted into the first housing at
15 the front end aqd attached to the first housing; the first housing has a
fixing piece protruding rearward from the rear end and a fixing claw
being formed at the rear end of the fixing piece and fixing the fixing
ring; the fixing ring has a cylindrical sidewall mounted outside the first
housing and a flange protruding outward from the sidewall; and on the
20 inner circumferential face of the sidewall, a guide recess extending in
the axial direction and guiding the fixing claw, a detent protruding
inward and abutting on the fixing piece, and a hook bent from the detent
in the circumferential direction and locked to the fixing piece are
installed.

25 [0007] Such a substrate container has a check valve being placed so that

the front end side of the check valve may be located inside the container
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mai n body and controlling gas flowng fromand to the interior and
the exterior of the container main body, and the housing of the
check valve has a first housing installed on the front end side and
a second housing installed on the rear end side. Further, the
substrate container has a 5 fixing ring in the housing that is
mounted fromthe rear side of the housing in the manner of being
rotatable relative to the housing and fixes the check valve to the

R L e e

t he cont ai ner I'XIrngr

unnecessar y ol {doof . Ehpeindabut, WlY. 56038 IO 0P oRL kkek valve

ti ghtening torque unli e conventio case , the

housi ng haspgg iﬁfﬁ%oﬂsﬁ?g fi]ﬁﬁglléd fdﬁ(fﬂégﬁ%h?‘@ﬁgosiﬂ%&rﬁ‘ sE%?él(@?%oysﬂgg

to the first housing an ence It 1s possible to firnly

check val Veid@aidd ore Y 3L tnfRlinebOBirtierdipadbhe cLhifg: a8,

Further, the fixing ring ot f udi ng out war ence

it i§ possi ﬁgﬁ%qa iat Al }ﬁoﬁisfg)(%H?atcféeﬁﬁom%ﬁeﬁ%%‘%gﬁg.tféai‘%iﬂé'eof the

flange on t contarner maln y. Furthernore, i Xxing ring has

a gui de recpggsih Ei”thé‘lﬁlﬁﬁnef lofi Bng! Anatdblé %la%ﬁfé"to Glhé%ﬁs%%%d

the cylindrical Sidewall nounted on “the outside of the first housing

and hence i fixks tReSEHRkevhR et ghdlpntaBEPtmhRE by n@dﬂé@%u@ﬁt\}&,hﬁle
first housing and inprove the efficiency of 20 assénbly work. Yet

further, a geédyaRic0dd/Be TkddWpiHe citttaiittithhi0bo@y Witk the fixidg ring

pi ece, and a hook bent fromthe detent in the circunferential

direction aggd|legiceditt & tit@ctbesdany toi €ise tlae echerkt fhlved wdth schewk naat
circunferential face of the sidewall of the fixing ring and hence it

5 195, St A ngonomen st o,
rotating thfrdtihdusing hag ar Bkatg prectandhe fixingiclgw té fix the fixing ring to
the first housing and hence it is possible to firmly fix the check valve to
the container main body by plunging the fixing ring. Further, the
fixing ring has a flange protruding outward and hence it is possible to
15 stably fix the check valve by abuﬁing the flange on the container main
body. Furthermore, the fixing ring has a guide recess to guide the
fixing claw in the axial direction on the cylindrical sidewall mounted on
the outside of the first housing and hence it is possible to smoothly
mount the fixing ring on the first housing and improve the efficiency of
20 assembly work. Yet further, a detent protruding inward and abutting
on the fixing piece, and a hook bent from the detent in the
circumferential direction and locked to the fixing piece are installed on
the inner circumferential face of the sidewall of the fixing ring and
hence it is possible to lock the hook of the fixing ring to the fixing piece

25 of the housing by mounting the fixing ring on the fixing piece and

rotating the fixing ring relative to the housing.
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[0008] Here it is desirable that the check valve thither has a
positioning mechanismto position the second housing to the first
housing and a | ocking nmechanismto | ock the second housing to the
first housing. Consequently, it is possible to position the second
housing to the first 5 housing with the positioning nmechani sm and

| ock the second housing to the first housing with the | ocking
mechani sm Asa result, screw joint is not required when the first

housi ng andgdd@%]sﬂgp@ i@%@geaglé\ﬂ&t tﬁ? i%?%@ki\%.lt’é‘ Hnl‘ti%ef R8s gg?tyﬁ??h?fsgal

case and assenbly work can si npl | 0009] Furth

desirabl e t@g&:?aﬁﬁﬁq %6gﬁdé‘l§1gﬂﬁ“§ie“§e&ﬁ§d %ofl@h?giegce) thkafigg hehsidgt shdead

back fromt ront en e and abutting on I nner

circunfer e%cﬁin%%@cﬁiqi&ﬁ?_t@ﬂ lotk f1RUSkBSnA! Eo@eﬁﬁ%nﬂ) the first housing.
circunference; and the |ocking mechanismhas a | ocking recess forned

on the inneCofié tBY, 606§ Hoshidge t@‘;}?ésﬁﬁofli het sdtepel Reusing B Hes Kirsg

15 protrusion befng f'ormed at the fol ded fl ange of the secCond housing

and 5engagi lﬁkﬁhs%% Ryithehé gﬁgitmgqﬁééhaxﬁ@ﬁ@ 8a896¢Ek Yhe kécdisd Possiny ®
to engage the | ocking recess formed on the inner circunferential

face of theffirgthdiguss Rethvitlid [6dienbasktRaniBhot r K3 HRedidt NRedewt joitie

folded flange of the second housing by plunging the second housi ng

to the firskg ngd requiredgwhis she ettt hohdings apdstieblsecdrd shomingyare
assenbly work. [0010] Furthernmore, it is desirable that the

posi ti oni nagzesitded stmliks the posvémtdonalg cheeessl fagsermblatwohle canrbe
end of the first housing and a positioning protrusion being forned
at the fol déchfflifeege of the second housing and engaging with the
positioning recess. Consequently, it is 25 possible to position the
sechihd housiO0§N dFtttleer, i it sis desirdblg thiat:h théresecpodi howsingghaecedelded
formed at the rear end of the first housing and the 5 .
flange being folded back from the front end side and abutting on the
inner circumferential face of the first housing all around the
circumference; and the locking mechanism has a locking recess formed
on the inner circumferential face of the first housing and a locking
15 protrusion being formed at the folded flange of the second housing and
engaging with the locking recess. Consequently, it is possible to
engage the locking recess formed on the inner circumferential face of
the first housing with the locking protrusion formed at the folded flange
of the second housing by plunging the second housing to the first -
20 housing. As aresult, it is possible to simplify assembly work.
[0010] Furthermore, it is desirable that the positioning mechanism has a
positioning recess formed at the rear end of the first housing and a
positioning protrusion being formed at the folded flange of the second
housing and engaging with the positioning recess. Consequently, it is

25 possible to position the second housing to the first housing with the

positioning recess formed at the rear end of the first housing and the
3]



positioning protrusion forned at the folded flange of the second
housi ng. [0011] Yet further, it is desirable that: the valve disc has
a columar shape; the valve disc has an end at which an annul ar
sealing face is 5 formed, an annular flange at which an annul ar

bi asi ng face biased by a biasing nmeans is forned, and other end at

whi ch a degassing recess allowing gas to pass through is fornmed in a

radial direction; .the annul.ar _sealing, face Jjs,n |y con tric with
{he. annul ar DEFROIEET REATUSAD (WENedydbrig: AMAEE A0asdlarl sroond
bi asi ng facg is not smaller than the outer 10 di aneter of the annul ar
seal i ng fac8%U¥888sequent|y, the outer diameter of the annul ar

b asing ackdf dsed bu-RcPlshng, reate s el smeld srtfan . Lig ouLer
B0 P B Gt B AT 5 b
ot #glheﬁﬁ ﬁnﬁﬁ%{‘?ﬂgﬂaﬁ%ﬁ%ﬁ% et S006h oY ol HiinE ale f’qﬁi’f B'ztae
fgf her end ¢ Bﬁ%ﬁi&ﬁﬁ%ﬁ?ﬂ%ﬁ?@s@? ahCoffeei it RTRT R BuEPsLRE eSS
t i i ng. .

e
face ’ and t hée%hgﬁl%%%r 150}9% Cl%?lk%gg{r&tg gﬁ éﬁ% }t%‘g %8%‘?4 %{iﬁﬂﬁsg?gs rf ée%ar%{(gg ﬁgé; )
;ngkosgfseggﬁgeéigﬁxe%r {)Pﬁhé) AR, i%gﬁl\g;f%c%oi"szﬂlotggﬂahle} 'fﬁ#ﬂ e cfiter

ccording to the“present Tnvention 1S, 1N a check valve

il R e e e e T
flowi ng 1 ogF affadifilbP Bidsth & ThAS bAREdILa BihGhEhehs I GotuRgHEAH N 6
the outer diameter of the annular sealing face in the valve disc and
hence it is possible to prevent the valve disc from tilting and seal off gas
without fail. Further, a degassing recess allowing gas to pass through
15 is formed in a radial direction at the other end opposite to the end at
which the sealing face is formed and hence it is possible to pass through
gas in the degassing recess even when the other end touches the flat face.
As a result, unnecessary sealing face is not formed on the side opposite
to the sealing face. Here, when the portion where the biasing meaﬁs
20 touches the annular ﬂange is linear, the linear touching portion is used
as the biasing face and the diameter of the linear touching portion is
regarded as “the outer diameter of the biasing face.”
[0012] Still further, a check valve according to the present invention is,
in a check valve being inserted into a through-hole of the container main

25 body of a substrate container containing a substrate and controlling gas

flowing from and to the interior and the exterior of the substrate
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cont ai ner, characterized in that, when an end of the check val ve

| ocated inside the container main body is defined as a front end:
the check valve has a cylindrical housing nounted on the

t hrough-hol e, a valve disc contained in the housing, and a fixing
ring that is mounted on the rear 5 end side of the housing in the
manner of being rotatable relative to the housing and fixes the
housing to the container main body from rearward; the housing has a
first housicogtainet.athasactenizeddnfthoht whed agi eed oart eé;h@@ko\fﬁmga@atﬁg
inserted into the first, housing at the front end and _attached to the
first housiRgidetthe qantainen m?gnﬁzydiass aelinsd ag apireskend: theothack vajve
rearward fromthe rear end and a fixing claw being forned at _ the
rear end ofi@Sha qylmd%%&%m&amm’twg arhéhe ithrough-hede, enealvexdisg

and a {1 anGEMHPBGr Bk N APLRE TSHEhE) 5 maNaioh oPrihe T
e Saxi ol - GPECHAeGR oo BE 1o (96 FHENET B RS ToE A abSuraAYe Lo the
Pl om e QUEBRITE rAHheIEFs CUART SREIRAE 10 o oRsh g BaCY o ToHR
when an” endedvais B GOKSIiENG. & et SIS FoeHd CoME B e ne
(et housPHg 4 AEtaiiY BAUDRECRECHPRPI Broic s el o ioas) Ad
Fixi ng +indReRaed; © BRnEY PRBRTHGafis, 5T cPOLHOENBE RolRINE (Hgce
notDt ng t o BrARAe R iR BRI R b ebeshEnIcA g Bl BolfE hilfed ag
1 22 hoslec ol YrgecL i, SRR RS e,
and controb,g4 cylindrical sidewall mounted outside the first housing and a flange
protruding outward from the sidewall; and on the inner circumferential
face of the sidewall, a guide recess extending in the axial direction and
15 guiding the fixing claw, a detent protruding inward and abutting on the
fixing piece, and a hook bent from the detent in the circumferential
direction and locked to the fixing piece are installed.
[0013] In the case of such a check valve, when an end of the check
valve located inside the container main body is defined as a front end,
20 the cylindrical housing has a first housing installed on the front end side
| and a second housing installed on the rear end side. Further, the check
valve has a fixing ring that is mounted from rear side of the housing in
the manner of being rotatable relative to the housing and fixes the
housing to the container main body. Consequently, it is possible to fix
25 the check valve to the container main body with the fixing ring and
hence it is unnecessary to fix the check valve with screws and control
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tightening torque unlike the conventional case. Further, the first
housing has a fixing piece and a fixing clawto fix the fixing ring
to the first housing and hence it is possible to fix the check val ve
to the container main body without fail. Furthernore, the fixing
ring has a 5 flange protrudi ng outward and hence it is possible to
fix the check valve stably by abutting the flange on the container
mai n body. Yet further, the fixing ring has a guide recess to guide
the fixing Gghtenimg t trwqari ahlikei tlect canvartidiizd cyde.ndiiurthersi thewdinst
nmounted on the outside of the first housing and hence it is possible
to nmount t hieodisingrmsra fixing pidee fnd ot fixhgholest g feotine fiyn@umhg toptheve
the efficiency of assenbly work. Still further, on the inner

ci r cunf er enfirstl héasingofnd hieersied étvas | paskililbetd ifkt he cheak valdettenthe
protrudi ng i nward and abutting on the fixing piece and a hook bent
from the detartbiden miagn diadyumfithrearit faal. dFuebermoranihel Gekegl ring hoakhe
fixing piece are installed. Hence it is possible to |lock the hook of
15 the fi xiflgnge protroditgeotiiwandgampd hercoit istpodsthisitodivyhercheck wvglvweche
fixing ring on the fixing piece and rotating the fixing ring

rel ative tostebly byicksittigg thedlangsendhei eornitaintesinaibbedyhatYathzirtesck
val ve further has a positioning nechanismto ﬁosi tion the second .
housi ng t o theefixingstingohas agguine recesn to gaidaghadixiag slav anitbelaxinke
second housing to the first housing. Consequently, it is possible to
posi tion t héireeftam@ntibeseylindricalradewab monsied og Wier putskee of the first
posi tioni ng nmechani sm and |ock the second housing tqQq the first

housi ng Wi ?kwu%gw&dlnilwg%e% HarPessiblaston mesny the fixing ripgdeck At
to use screw jqoint unlike the conventiongl .case en t 25 first, .
houkd ng and1QUeng é@é@@mu@@ﬁngnameaﬂ?e [@6naH @) SembsaPBie Sl

inplify th nbl K. . . .
simpiity ﬁrﬁmseie on the thner c:81rcumferentlal face of the sidewall of the fixing

ring, a detent protruding inward and abutting on the fixing piece and a
hook bent from the detent in the circumferential direction and locked to
the fixing piece are installed. Hence it is possible to lock the hook of
15 the fixing ring to the fixing piece of the housing by mounting the fixing
ring on the fixing piece and rotating the fixing ring relative to the
housing.
[0014] Here, it is desirable that the check valve further has a positioning
mechanism to position the second housing to the first housing and a
20 locking mechanism to lock the second housing to the first housing.
Consequently, it is possible to position the second housing to the first
housing with the positioning mechanism and lock the second housing to
the first housing with the locking mechanism. As a result, it is
unnecessary to use screw joint unlike the conventional case when the
25 first housing and the second housing are assembled and it is possible to

simplify the assembly work.



Effect of the Invention [0015] The present invention makes it
possible to provide: a check valve that does not require the control
of tightening torque and can sinplify assenbly work; and a substrate
cont ai ner equi pped with the 5 check valve. Brief Description of the
Drawi ngs [0016] Fig. 1 is an expl oded perspective view show ng a
substrate container having a suction valve and an exhaust val ve
according to an enbodinent of the present invention. 10 Fig. 2 is a
bottomvie C t container showmn in Fig. 1. Fig. 3 is an
expl oded perspective view show ng the suctjon valve shown in Fig. 1.
Fig. 4is a[@g]cﬁirghél present SHventen t mekes citi pessibley &0 i provide:c Rosleerk
15 state. Fig. 5.s a sectional  view showi ng the suction valve in the
open st at evglmegthaé flees néit Jequiewtley oméral ook itightemiagn terguei gnd 3can
Fig. 7 is a plan.view of_ the housing shown in Fig, 6. 20 Fig..8is a
bot t om vi ewsigPkfe agssus %Wc{: aFpgbstiategentamers @Jlﬁ@@do‘fﬁtili the
showing the hoysing in the state where a fixing ring is |locked. Fig.
10 i 2 a bot ¢&%R Vghﬁéhomﬁng the housing in the state where a fixing
ring is not Iggﬁgd. 25 Fig..11 is a ,ide view showing the valve disc
shown in Fi Brief Deggrgption okt ERWIBEEd perspective view showi ng the

exhaust 9 [0016] Fig. 1 is an exploded perspective view showing a substrate
container having a suction valve and an exhaust valve according to an
embodiment of the present invention.
10 Fig. 2 is a bottom view of the substrate container shown in Fig.
1.
Fig. 3 is an exploded perspective view showing the suction valve
shown in Fig. 1.
Fig. 4 is a sectional view showing the suction valve in the closed
15 state.
Fig. 5 is a sectional view showing the suction valve in the open
state.
Fig. 6 is a side view of the housing shown in Fig, 3.
Fig. 7 is a plan view of the housing shown in Fig,. 6.
20 Fig. 8 is a bottom view of the housing shown in Fig, 6.
Hg9Babmmmvmwﬁmwmgmﬂmwmgmﬂmﬁﬁeﬂmma
fixing ring is locked.
Fig. 10 is a bottom view showing the housing in the state where
a fixing ring is not locked. B
25 Fig. 11 is a side view showing the valve disc shown in Fig. 3.

Fig. 12 is an exploded perspective view showing the exhaust
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valve showmn in Fig. 1. Fig. 13 is a sectional view show ng the
exhaust valve in the <closed state. Fig. 14 is a sectional view
showi ng the exhaust valve in the open 5 state. Fig. 15 is a side

vi ew showi ng the valve disc showmn in Fig. 12. Fig. 16 is an expl oded
perspective view showi ng a check valve in a conventional substrate
container. Description of Reference Synbols 10 [0017] 1 Substrate
contai ner 2 Container main body 2d Through-hol e of container nain
body 8 Sucvalye shewmeid figck val ve) 9 Exhaust val ve (check valve) 15
11 Housing 12 Fixing cylinder (first_housing) 12d | ocking recess

(1 ocki ng mechani siig. 1% iPosiseriaanalg view eskoWpws ithe @axbagstaehasiisnjhe
12g Fixing piece. 20 12i Fixing claw 13, 23 Valve disc 13a, 23 a An
end of val velogedstai@h, 23b The other end of valve disc 13c, 23c

Degassi ng recess 25 13 e, 23e Annular flange _13f, 23f Biasing face
10 Fig. 14 is'a sectional view showing the exhaust valve in the open

5 state.
Fig. 15 is a side view showing the valve disc shown in Fig. 12.
Fig. 16 is an exploded perspective view showing a check valve
in a conventional substrate container.

Description of Reference Symbols

10 [0017] 1 Substrate container
2 Container main body
2d Through-hole of container main body
8 Suction valve (check valve)
9 Exhaust valve (check valve)

15 11 Housing
12 Fixing cylinder (first housing)
12d locking recess (locking mechanism)
12e Positioning recess (positioning mechanism)
12g Fixing piece

20 12i Fixing claw
13, 23 Valve disc
13a, 23a An end of valve disc
13b, 23b The other end of valve disc
13¢, 23¢ Degassing recess

25 13e, 23e Annular flange

131, 23f Biasing face
10



14 Val ve disc containing cylinder (second housing) 14a Folded fl ange
14b Locki ng protrusion (locking mechani sm 14c Positioning protrusion
(positioning nechanism 5 17 Conpression coil spring (biasing neans)
18a Annul ar sealing face 19 Fixing ring 19a Sidewall 19b Flange 10
19c Cuide recess 19d Detent 19e Hook Best Modes for Carrying CQut the
I nvention [0018] A preferable enbodi nent of a substrate contai ner and
check 15 valves according to the present invention is hereunder

expl ai ned in ref &4 ddec discdeantiatgsg cyhimdentisecandehensing) ner
according to the resent enbodi ment has a suction valve and an
exhaust val ve as t4eFoldrstklangbves. Here, in the expl anations of
drawi ngs, identical or _equival ent conponents are denoted by the sane
ref erence symbol sl4nd.opbing proeusionnle¢kingemeghanrisat) ons i s avoi ded.
Fig. 1 is an exploded perspective view showi ng a substrate contai ner
havi ng a suction 4¢ Vesitimingprefmaion (Refitienugareghagism) an

enbodi nent of the present |[nvention and . Fi,g. 2 is _a bottom view of
the Substrate conlﬁﬂ%ﬁpﬁfﬁém cpH SPrgE .13%5g[1’£)9@:@§) The substrate
container 1 shown_in Fig, 1 is a substrate container that contains
plural sem conducl%ﬁA\WUé@rsse@z% 4C&t es; not shown in the 11

19 Fixing ring
19a Sidewall
19b Flange
10 19¢ Guide recess
19d Detent
19e Hook
Best Modes for Carrying Out the Invention
[0018] A preferable embodiment of a substrate container and check
15 valves according to the present invention is hereunder explained in
reference to drawings. The substrate container according to the
present embodiment has a suction valve and an exhaust valve as the
check valves. Here, in the explanations of drawings, identical or
equivalent components are denoted by the same reference symbols and
20 duplication of the explanations is avoided. Fig. 1 is an exploded
perspective view showing a substrate container having a suction valve
and an exhaust valve according to an embodiment of the present
invention and Fig. 2 is a bottom view of the substrate container shown
in Fig. 1.
25 [0019] The substrate container 1 shown in Fig. 1 is a substrate container

that contains plural semiconductor wafers (substrates; not shown in the
11



figure) (25 or 26 sheets for exanple) 300 mm (about 12 inches) in

di aneter for exanple and is used for transporting, conveying, and
retaining the sem conductor wafers. The substrate container 1 is of a
so-called front open box type and has a container main body 2 to
store 5 the substrates and a lid 4 wth which an opening fornmed on
the container main body 2 is covered. Further, in the present

whi ch the | TEEEX 251528 Mt R GePREBIPI200 irdh Tibott 1 dAGFedin
Fight " ar Zafué“’%%%?ﬁﬁ&e%%?@%%é By R shEing osbidyne i
contai ner i g2 ks nSlIBRS Sheds PRGBS Ao BTN 4 Ot o

t ake substrat es i ace on

f S I
e 3P%C%ﬁoﬁ%¢@@.ﬁééwmé¢@%§én SRR 2ok
Opp0§l "7 15th%l (g ﬁgﬁé&szgnaf tnﬁ %I rrent I’OU ﬁ;g%’rggx 25 o] gggcl)%gthe

plural (two in't present enbo

through frogmdiifher Mgl 'b%rdr};;? i5 '&%J%i‘éc?r ' F rtief, ﬁﬁ?ﬂg&%&n@ dRetiBfibn,

wal | 2c of the container y 2 (refer t'o Fi

cylindrical e £c204 %vfﬁ@ﬁ (85 ?ﬁ%&g'rfgimgg (ﬁ?é:?aég oﬁhﬁhfaglotl < *1Pl S

2d in the manner of protru Further, a ro

2b for r OOfmtsfaﬁIb’ig% fd%fﬂrfé'ﬂl éss“ﬂh'ésﬁéiht! WY e diRineR Bk Bbd :*Qe and
container main b 0021] The opening Is closed wth the

with a Sea't!h'égwﬁ?éé<9fron't taeRes el Mt MRE Mrihe’ aRNLAEMEHr BRhIEsERMY the
and the lid 4. The d 4 |ncorporates a latch nechani smwi th which
theipid 4 I($1réét¢¢<1@§.| to t he 25 opening of the container nmain body 2.

On the front face side of the lid 4 (on the outer face side of the
substrate c@iCai]iEhe coeneinet iraaimhdorly 2ahad2 shape of a box and has an

—-4.)

opening to take substrates in and out on the face on the left side in the
figure. Supports to support plural substrates aligned parallel in the
vertical direction are installed on the inner faces of a pair of opposing
15 sidewalls 2a of the container main body 2. Further, plural (two in the
present embodiment) through-holes 2d piercing through from the
interior to the exterior are formed on a bottom wall 2c of the container
main body 2 (refer to Fig. 3). - A cylindrical rib 10 is formed at the rim
of each of the through—holes 2d in the manner of protruding downward.
20 F ﬁrther, a robotic handle 2b for roof transportation is installed on the top
plate of the container main body 2.
[0021] The bpening is closed with the lid 4 with a sealing gasket
interposed between the container main body 2 and the lid 4. The lid 4
incorporates a latch mechanism with which the lid 4 is locked to the
25 opening of the container main body 2. On the front face side of the lid

4 (on the outer face side of the substrate container), operation holes 4a

12



into which operation keys to operate the |latch nechanismare inserted
are formed. It is possible to extract and retract |ocking claws of
the latch nmechanismfromthe |lid 4 to the side of the container main
body 2 by. inserting the operation keys into the operation hol es 4a
and rotating 5 the operation keys by 90 degrees fromside to side. It
is possible to nake the lid 4 detachable fromthe container main
body 2 by insertin and_rotatin% t he operation keys by 90 degrees
count er cl odki® wh@gdomr@tlpémkewg @ pergexiheglateawacehanipg ang giwerted
mechani smfromthe positions _where the |ocking claws_ protrude to_the
side of thereciuraiater Heisnpowdyleity exirgct padsiaieacitlocking cipvs obnthene
ot her hand,  when the |id 4 is_attached, tq thetﬁgntainer mai.n bo

. 2,
it is possilBich mechaaism peomithedid 4 torikie SdaOdithsrcomdpimesFaind }}/2
ttachi the lid. 4 ip th tate wh t | ocki I )
oL g e e SLals here e oS ShE, A rotring
L avk of "t HBH) QRURTABCHAIR Gt SWIRERERS Fis: iBe roaFideacd ds OSSIDIE G
lid 4 th t f i th bst r.at t.ai , .
retai ner t PEGRRBRIIA §i QA AFERBRPHR 81 PRGHO BRIEI ey PIBY Reserting
tical di tion is _installed. 0022 h in Fig. 2 bot t
blate 7 i s Ak He GleErtpadeeys pgeolr dSHeeRordupteiklpPontse ehd
b f [ i n, bod he b | | iS ..
2010 O UGB DSR2l BT B 85 LSsions
1 o & pr octbSndesobRin Slemes ProlEnss e T i o1 R Soafer AL 805"
tai i | 4 Fuk PN b | Vi : i Vs
CONG, T 5 ISR p AT O bRk BB ERAER
The 25 i . d (o J ti107 th
71 25, R £y el SARRFHGPI D05 HLE HEEL e s o e
container main body 2 by attaching the lid 4 in the state where the

locking claws are retracted inside to the container main body 2, rotating
the operation keys by 90 degrees clockwise, and protruding the locking
15 claws of the latch mechanism. Further, on the rear face side of the lid
4 (on the outer face side of the substrate container), a retainer to support
plural substrates aligned parallel in the vertical direction is installed.
[0022] As shown in Fig. 2, a bottom plate 7 is fixed on the outer face
side of the bottom wall 2¢ (the bottom) of the container main body 2.
20 The bottom wall 2c is covered with the bottom plate 7 and the bottom
plate 7 has positioning members 7a used for positioning the substrate
container 1 to a processing apparatus or the like to which the substrate
container 1 is applied. Further, the bottom plate 7 has openings 7b to
expose a suction valve 8 and an exhaust valve 9 to the exterior. The
25 openings 7b are formed at positions corresponding to the through-holes

2d of the container main body 2.

13



[ 0023] Further, the substrate container 1 has the suction valve 8 and
the exhaust valve 9 to control gas flowng fromand to the interior
and the exterior of the container main body 2 as stated above. The
suction valve 8 and the exhaust valve 9 are used when gas in the
substrate 5 container 1 is replaced. The suction valve 8 functions as
a supply-side open/close valve used when gas is supplied to the
interior and the exhaust valve 9 functions as an exhaust-side

open/ cl ose \[ANY3] dauthenHunsulsirate contaimet ddhasothensiasiarevalbe. 8 podthe
The suction valve 8 and the exhaust valve 9 (hereunder referred _10
to as check exhiaust valvend to aumsrolhgas fowenguionoanddpyibesinggdor pad the
exhaust valve 9 are denoted) are hereunder explained., Fig. 3 is an
expl oded perexpeidor w8 thcesprtatngmgainebedyt? o statad abeyen itharisyctian
Fig. 4 is a sectional view show ng the suction valve in the closed
state. FigVvabve $ andetha exhpust sdehSwiargy usee wheni gas val the pubstrpte
open state. 15 Fig. 6 is si.de vi ew of the_housing .shown in Fig. g
Fig. 7 is acpniineyildy replackd. holks syciapwalye SHugCtions gsq sepply-gde
bottom view of the housing sho in Fig. 6. Eig. 9 is a battomyiew
showi ng t he ORSTLS Rge Y@LiV?h‘éseéf é’t’V\geWSe 13 Sqm'iﬁ £9 rigei én’fPE@Re%ﬂallfﬁ%.
10 is a bottom view .show ng the housing in the state ere a fixin
fing is not SREEKEM Vahie, O follaions a8 @ngta%%%ﬁ%wm@ﬂ%wﬁ% &8

xhaust val JESheah s shitedto U5 BXETOT 8o Sect i onal view Show'ng
Lhe oxhaust (abyp i S0l osed SLaten, Highudddn D issticnal tow
Shown (e yolvey e SR LTS ul2, Kol hegpenk LT
the valves |ogalgd L ea%eh%eﬁg%cf}i are h@é@n@eordgxﬁlaiiﬁed.ml?ig. 3 is an

exploded perspective view showing the suction valve shown in Fig. 1.

Fig. 4 is a sectional view showing the suction valve in the closed state.

Fig. 5 is a sectional view showing the suction valve in the open state.

15 Fig. 6 is a side view of the housing shown in Fig. 3. Fig. 7 is a plan

view of the housing shown in Fig. 6. Fig. 8 is a bottom view of the

housing shown in Fig. 6. Fig. 9 is a bottom view showing the housing

in the state where a fixing ring is locked. Fig. 10 is a bottom view

showing the housing in the state where a fixing ring is not locked. Fig.

20 11 is a side view showing the Valve disc shown in Fig. 3. Fig. 12 isan

exploded perspective view showing the exhaust valve shown in Fig. 1.

Fig. 13 is a sectional view showing the exhaust valve in the closed state.

Fig. 14 is a sectional view showing the exhaust valve in the open state.

Fig. 15 is a side view showing the valve disc shown in Fig. 12. Here,

25 in the explanations of the suction valve § and the exhaust valve 9, an

end of each of the valves located inside the container main body 2 is

14



defined as a front end. [0025] Each of the check valves 8 and 9 has a
cylindrical housing 11 as shown in Figs. 3 to 6 and 12 to 14. Each
of the housings 11 has a fixing cylinder (a first housing) 12
installed at the front end side and 5 fixed to a bottomwall 2c and a
val ve di sc containing cylinder (a second housing) 14 being installed
on the rear end side and containing a valve disc 13 or 23. The val ve
di sc containing cylinder 14 contains the valve disc 13 in the case
of the suctdeiingdpse Borhendhe valve disc 23 in the case of the

exhaust valve 9. Each of the housings_ 11 contains, besides 1Q t
Val've di so H251 Tach at Hos herk edrebrs v § Pis arcy iRGn e hasTeg 11 as

o bi as  neshasunyie Bidse 19005 2%l 1arie & i Igsh1 T dha DASIpgs (Hapas a
S TSI R A A Mo Rl
are Shat 1 HEXGAI0E bpden Wollsaang Airelvedist Spniining PElTioeld Srrnd
b Che, AR F S bl SE e T SRS
20 wi ndove dSPiGUNER byl IF AT G-k EORAIBENE FYIIRRer T4 Cor B R dove
an e (Lhe Lroni, sed) ot he, Lo QU % e ahoved B3ee T,
i hecan AISTTLD AR 02 1555 LERUEph O SO0 hafBl
925141015 2Rt S Gt SmMRGSY AREQNI T d
outward is g, 15, a compression coil spring (a biasing means) 17 to bias the
valve disc 13 or 23, and O-rings 18 and 21. Further, each of the check
valves 8 and 9 has a fixing ring 19 to fix the relevant housing 11 to the
container main body 2. Here, the differences between the suction
15 valve 8 and the exhaust valve 9 are that the valve discs 13 and 23 are
installed respectively and that the O-rings 18, the valve discs 13 and 23,
and the compression coil springs 17 are located reversely between the
valves.
[0026] Each of the fixing cylinders 12 has a cylindrical shape and plural
20 windows surrounded by a grid-like window frame 12a are formed at an
end (the front end) of the fixing cylinder 12 as shown in Fig. 7. The
end at which the grid-like window frame 12a is formed is located inside
the container main body 2. Gas flows into the container main body 2
through the windows in the case of the suction valve 8 and gas flows
25 - outside the container main body 2 through the windows in the case of

the exhaust valve 9. Further, a flange 12b protruding outward is
15



formed all around the circunference at the end of each of the fixing
cylinders 12. [0027] Further, plural |ocking recesses 12d are forned
on the inner circunferential face of a cylindrical sidewall 12c of
each of the fixing 5 cylinders 12 as shown in Figs. 3, 6, 8, and 12.
Then the | ocking recesses 12d engage with after-nentioned | ocking
protrusions (a | ocking mechanism 14b of each of the valve disc

cont ai ni ng i nders 14 respectivel.y. Further, a.grpove 12f .on_ which
o Ot g 2BmaCagiheaaund SRR ikl gence it oid S 8ACh At Fras
sidewal I s 12c .aaong éhe root of 10 the relevant flange 12b. [0028]

Further, pl Gyin B@s]r ioning recesses (notches) 12e are forned at the

oo, EVHEFAR ol PR s d Gl db 80
e Lo g o L e
the o dgvvaFYﬁﬁé@%oﬁrzeﬁéhﬁ}ﬂ\g?HE 1891 1 Prdils 12 .ﬁﬁl.f‘e“ftﬁ% Ingiing
i roction TRey o reend b afErohb Ry Too Rpafelalo o fhaite
R e e
Fiiter 15 i SopsbiSehta ERthe et 120 obuhif ah R  Gfe AR oy
cont ai ner i sy B3 1 2 Fe R0 PEST (ST RIS Nl B 67

;LL?QL ??Fﬁ?ki%ﬂQV£ﬁgﬂgﬁég?QB?thylene’ a polyester fiber, a porous
[0028] Further, plural positioning recesses (notches) 12e are formed at
the other end (the rear end) of the sidewall 12¢ of each of the fixing
cylinders 12. The positioning recesses 12e are formed so as to be
recessed from the rear end to the front side of the relevant sidewall 12c.

15 [0029] Furthermore, plural (four in the present embodiment) fixing
pieces 12g protruding rearward are formed at the other end of the
sidewall 12c of each of the fixing cylinders 12. The fixing pieces 12g
are formed at identical intervals in the circumferential direction.
Moreover, fixing claws 12i protruding outward in the radial direction

20 . are formed at the rear ends of the fixing pieces 12g, respectively. The
fixing pieces 12g are flexible and the fixing claws 12i lock the relevant
fixing ring 19 from inside.

[0030] The filter 15 is installed on the side of an end of each of the
fixing cylinders 12 and prevents contaminations from intruding into the

25 container main body 2. As the filter 15, for example: a molecular filter
comprising tetrafluoroethylene, a polyester fiber, a porous Teflon film

16



(registered trademark, bland nanme, a porous fluororesin film, a
glass fiber, or the like; or a chemcal filter produced by
supporting a filtering nediumsuch as an activated carbon fiber with
a chem cal absorbent is used. Here, the filter 15 nay conprise
either single sheet or plural 5 sheets. Further, the filter 15 may be
a conbination of plural kinds of filters. For exanple, by conbining
a nolecular filter wwth a chemcal filter, it is possible_to prevent
substrates f(registoeedhgradamank, lxlesd ngmepar poustuss flugrenesine s geglass
mai n body 2 and noreover prevent substrates _from bei ng contanjnated
by organic §ter, enthedike] oracehenieadilien praducedabyisippagings faltering
6a and a cylinder 16b, extending outward (rearward) fromthe disc .
16a. The di seedisa suchas an astivated) 9&“1%@@ 1]3@%1‘1\7"\/\1%@) atcﬁe‘srmqaﬁ @ESQ@%(}S
pl unges the filter_15 against the w ndow frange_12a . of each of the
fixing cylimgeds Iheres dheilalend> may cREWDTISH 611E Singls &Pﬁﬁtt%P ural
cylinder 16b are installed coaxially with 15 each ot her_and ur al

t hr odgh- hol ébeatse rﬁlé'ﬁa]éf?rnéh@ Hiigh® TRy dese @@gbm@tloph@faﬂg@gllﬂngs of
t hi ckness diJectioqn are for]me at the joint wth thF c%/li. der . 16b on
the disc 16dlterhen HoECH5RR %%th He melesyia; Hle E‘Qg'hao‘?hem%

housi ngs 11 passes.through the rel evani through-hqles 16¢c. Here, he
‘nterior of flid &yls @@é@l%ti%ﬁoigreap% SHDsieleS s TOFR deerig S d g

20,y ot pesg LTLOUA o JO02EL ok, e gl s 12, P00 25, e
aces 13a and 230,800, 20 QLIS TRHG! o9 1 cach of the rooves
AL T R SR R U R TR

valve discs } en%}ggz&tvé@dac}QW&dﬁeﬁbﬁn%é A& 165, The disc 16a has a

size nearly identical to the filter 15 and plunges the filter 15 against the

window frame 12a of each of the fixing cylinders 12 from inside.

Further, the disc 16a and the cylinder 16b are installed coaxially with

15 each other and plural through-holes 16¢ piercing through the disc 16a in

the plate thickness direction are formed at the joint with the cylinder

16b on the disc 16a. Then gas passing through the interior of each of

the housings 11 passes through the relevant through-holes 16c. Here,

the interior of the cylinder 16b is closed and is structured so that gas

20 may not pass through;

[0032] Each of the valve discs 13 and 23 has a columnar shape and an

annular groove is formed on each of end faces 13a and 23a and an

O-ring 18 is mounted in each of the grooves as shown in Figs. 11 and 15.

Each of the O-rings 18 protrudes outward from each of the end faces

25 13a and 23a of the valve discs 13 and 23 in the state where the O-ring is

mounted on each of the valve discs 13 and 23. An annular sealing face

17



18a is fornmed by each of the Orings 18. At the other ends 13b and
23b of the valve discs 13 and 23, degassing recesses 13c and 23c
allowi ng gas to pass through are fornmed in the radial direction
respectively. 5 [0033] Further, annular flanges He and 23e protruding
outward are formed on the circunferential faces of the valve discs
13 and 23 respectively. The faces of the annular flanges Be and 23e
on the side of the other ends 13b and 23b form annul ar biasing faces
O and 23f 1Bhdsdormiechby achooftis Shoingsol 8. g fsofierr engeddbvaid
Then the 10 val ve discs 13 and 23, the conpression coil springs 17,
and the O r2Bgsof 1tBeavaviendisak| B3 arhrl3; degassinglemcessts dicsand 23c
respectively and the outer diameter D of each of the anpular |

bi asi ng f acedowdngagds 28f passséhraughasaret gonmetaigethe headialhediseateom
di ameter D2 of each of the annular sealing faces 21 a. 15 [0034]

Furt her, plﬁﬁ@BCQMEh@ ribs 13g and plural guide ribs 23g protruding
toward the annular f|langes lie and 23e are fornmed on the

ci r canf er ent0033Jr Bedbenf anmday dlangesi 488 and adite IBobwslyes t owayard are
the manner _of beingtgquajly spaced .in the circunferential direction

respect i vel fprmyee quitge eirpemigndid tawgsapé ther velves gliaes tl and 23

intersect 20 with the circunferential faces, and the annul ar fl ange
lie of the WaDeBIIVelys colheslaties ozfnsthee@ry@@@r\fbarggearﬂ@q ard Z3econ dhae 5ids o

From t he- of At PtheSRhFb b bR anpBLan BHSTIE (HeShaLrER 231

be qui ded DPePHe WiPARa COBTTSsion S SIBPEeaeeeIRe chhd HERBCTe

Chelal ve drage 4ists L338d Faetty cqigbressiolt coil Sptings 17, B the Oigs
18 are installed nearly on an identical axis L respectively and the outer
diameter D1 of each of the annular biasing faces 13f and 23f is set so as
to be larger than the outer diameter D2 of each of the annular sealing
faces 21a.

15 [0034] Further, plural guide ribs 13g and plural guide ribs 23g
protruding toward the annular flanges 13e and 23e are formed on the
circumferential faces of the valve discs 13 and 23 respectively in the
manner of being equally spaced in the circumferential direction
respectively. The guide ribs 13g and 23g are formed so as to intersect

20 with the circumferential faces and the annular flanges 13e of the valve
discs 13 and 23 respectively and installed so as to form triangles in a
side view and expand in the radial direction from the sides of the other
ends 13b and 23b toward the annular flanges 13e and 23e respectively.
The compression coil springs 17 can be guided by the guide ribs 13g

25 and 23g respectively and hence the compression coil springs 17 can

easily be installed coaxially with the valve discs 13 respectively.
18



[ 0035] Further, a round opening 13d is forned on the valve disc 13 in
t he manner of extending fromthe other end 13b in the axi al

direction. The cylinder 16b of the relevant filter retainer 16 is
inserted into the opening 13d. Meanwhile, a round opening 23d is
formed on the valve 5 disc 23 in the manner of extending froman end
23a in the axial direction. The cylinder 16b of the relevant filter

retainer 16[@@5]@&&}1@1@ a kobRd nﬁﬁ?'lB@lgiszﬁﬁmfﬁﬁ%ﬂ @k ¥dI9e V@Y €3 in
di scs 13 and 237is nounted on he cylinder 16b of the rel evant

filter retajemalBeans d:geflIHE GEAheOtASr ehd PEbShitHakd8al HireBHon.
axial direction L. 10 [0036] Each of the valve disc containing

cylinders 1FhBagyltmdet! 168rdTee releanst @iterhRtaines e i€Mdted fto the

contain one of the valve discs 13 and 23. A step on which an 0-ring

21 is nount ggenigigl BB dredMéariwiRileui ebund Bphing23end Remedoym the valEs -
4 to 6, 14, and I5. Further, each of the“valvé disc containing

cylifiders 1dishag3aid ahdethdnn@ngef ket dial ifforhobhfdeentazla lin thordal

end (the front end) and abuts on the inner circunferential face of

the rel evandiréé¢tiomg Thel dydaidek2] 6 bf aheueldvane flisrqutdigeen6 és iddwted
is, each of the folded flanges 14a is inserted into the rel evant

fixing cylintdehe bpeang 2Bd. oHah of theuvdleratiscall 3face2 diis timuftod ded
flange 14a abuts on the inner circunferential face of the sidewall
12c of the th2Ocyletderahtb bifthegeleyiant ddter k2taihed3I 0] arndiig bguctured lsongs
protrusions 14b are forned at the positions corresponding to the
| ocki ng r eceseslid@bledh thaaxialf diréetidn ki.ng cylinders 12 on the outer
circunferential face of the relevant fol ded fle}nge 14a as shown in
Fi glO6 (refl#03i6d Fach of)the Madve disd ngniminingueylngersdld hastar agkindsical
outward from each of the folded flanges 14a and are constructed so as
to be abl eshapesanghles aisize eheughtkicogtaincmssef thovalvesgises 1 3eind 23he
19 '
A step on which an O-ring 21 is mounted is formed at the outer rim at
an end as shown in Figs. 4 to 6, 14, and 15. Further, each of the valve
disc containing cylinders 14 has a folded flange 14a that is folded back
15 from an end (the front end) and abuts on the inner circumferential face
of the relevant fixing cylinder 12 all around the circumference. That is,
each of the folded flanges 14a is inserted into the relevant fixing
cylinder 12 and the outer circumferential face of the folded flange 14a
abuts on the inner circumferential face of the sidewall 12c¢ of the
20 relevant fixing cylinder 12.
[0037] Further, locking protrusions 14b are formed at the positions
corresponding to the locking recesses 12d of each of the fixing cylinders
12 on the outer circumferential face of the relevant folded flange 14a as
shown in Fig. 6 (refer to Fig. 6). The locking protrusions 14b protrude
25 outward from each of the folded flanges 14a and are constructed so as to

be able to engage with the locking recesses 12d respectively. The

19



| ocki ng recesses 12d of each of the fixing cylinders 12 and the

| ocking protrusions 14b of the rel evant val ve di sc containing
cylinder 14 constitute |ocking nechanismfor |ocking the rel evant
val ve disc containing cylinder 14 to the fixing cylinder 12
according to the present 5 invention. [0038] Further, positioning
protrusions 14c to engage with the positioning recesses |2e of each

of the fixing cylinders 12 respectively _are forned at th ear end

of the rel degking secesaes 13dgd aaph o thddkang ity mr%.rs g2 @é@ rﬁﬁ%goelﬁ@g

positioning protrusions 14¢c has an L-shape in a 10 si.de view and

protrudes rEQENsNS rldth tofe t?x@are eWenofv aﬁﬁ% Ble ¢QRTAINITY] d%}gm‘feénéé

14a and al so ou_tvvarﬂ fromthe rear e%. 1& .positioning recesses. 1l2e
g r el

of each of qomstiftute ngckipg Apeekanisoy 88i thenrelgvapl oalvei gk
1l4c of the relevant valve disc contajning.cylipnder 14, constitute
posi ti oni nFORERIRARE SBlinger g&sﬁot‘i%@nﬁtlﬁ@% HF‘X@TeEgﬁPC%dmg tgiteg prgsent
containing .cylinder 14 to the fixing cylinder 12 according to the
present i APERENER: [0039] A flange 14d protruding inward is forned.

The i mner TRO8S0AREHFT,  BOSHIRRE A RBU RS o 1401 I DPARCEVI, T
U R P M TR e AL L N
port e o uh s BesSss The AN O YBhYE, L LOVE RS
relevant boug o MR LSl LI B NL00, P ABER o
relyant nayst ngc A ark0AGk, Fac BB Le s B2 HhI0Rnd%0 e delevan
folded flange 14a and also outward from the rear end. The positioning
recésses 12e of each of the fixing cylinders 12 and the positioning
protrusions 14c of the relevant valve disc containing cylinder 14
conétitute positioning mechanism for positioning the relevant valve disc
15 containing cylinder 14 to the fixing cylinder 12 according to the present
invention.
[0039] A flange 14d protruding inward is formed at the other end of
each of the valve disc containing cylinders 14. The inner face of each
of the flanges 14d is a flat surface. At the other end of each of the
20 valve disc containing cylinders 14, an opening surrounded by the
relevant flange 14d acts as a ventilation port 14e through which gas
passes. The suction valve 8 allows gas to pass through the relevant
ventilation port 14e and flow inside the relevant housing 11 and the
exhaust valve 9 allows gas to pass through the relevant ventilation port
25 14e and flow outside the relevant housing 11.
[0040] Each of the fixing rings 19 has a cylindrical sidewall 19a and a
20



fl ange 19b protruding outward fromthe rear end of the sidewall 19a
as shown in Figs. 3 to 5. The inner dianeter of each of the
sidewalls 19a is a little bit larger than the outer dianeter of the
sidewal | 12c of the relevant fixing cylinder 12 and each of the
sidewal | s 19a is constructed 5 so as to be able to be nounted outside
the sidewall 12c of the relevant fixing cylinder 12. Each of the

fixing ri ngﬂaﬂ%e il@‘t{‘%ﬂhﬁﬁn@bﬁtﬁ%rd@bﬁi’ﬁ{g rédrdi¥ o€ Yhé RitRSwdI2 193048
| CGui 12i

rearward. [004 e recesses 19c to guide fixing claws

respectivel yhgin Eagh3ab 3.heThexhAer didibstet il achosinRhsidswalle 19a
rel evant fixing cylinder 12 10 are forned on the inner face of the

rel evant sigeyalttlelS@ lasohun ihe bt dRndftdr YT thEhsidewialle 1 Deces ges

19c extend in the axial direction at the positions corresponding to

the fixing ellewmtlizkinespleadén D und EatH bEthe ebddwalls 1Dg igwodetructed
recesses 19c has a tilted face in the vicinity of the rear end of

the gel evanio hixbriee abRgtolBe mbentdd betsidecke siddwall 3 2cnef dasielghant
inward fromthe front to the rear. \Wen each of the fixing rings 19

is nounted ﬁﬁﬁ%@yﬂiﬁuevam. f Bathgof the nigingl 2inghd of ixinnguetedwen R
are guided by the guide recesses 19c and touch the tilted faces

respect i vel selevehttfiveihghyylidderfli2<frogn peasesrdl2g bend i nward. \Wen the
fixing claws 12i pass through the tilted faces, the fixing claws 12i
come 20 to [0etl]udeaide oeodshes i Bartoenddeffixing clevey 4Bt rdspectiyely mgreto
and the fixing pieces 12g are restored. On this occasion, each of
t he fixing eadhngBthEdfiximesings 1¥eis mokated oontherrsidmmifthng ey ltniderr g
claws 12i and the rearward novenent of the fixing ring 19 is )
conkdr ai nt . andefoemedh ofi the ini@r fabe afuihderelevasts sislengd! 395 Fsosnednatn
positions where the ic[lui de 25 recesses 19c overlap with the fixjng

claws 12i rEigseBtancel, [Doxgpidearacesses hBc ekienfbsn tlobaxial fdirapsivrant
around the t%ier %%gt%r?sncgorrgslponding to the fixing claws 12i respectively.
Further, each of the guide recesses 19¢ has a tilted face in the vicinity of

the rear end of the relevant fixing ring 19. The tilted face tilts

15 increasingly inward from the front to the rear. When each of the fixing
rings 19 is mounted on the relevant fixing cylinder 12, the fixing claws

12i are guided by the guide recesses 19c¢ and touch the tilted faces

respectively and thereby the fixing pieces 12g bend inward. When the

fixing claws 12i pass through the tilted faces, the fixing claws 12i come

20 to protrude from the rear end of the relevant fixing ring 19‘ and the
fixing pieces 12g are restored. On this occasion, each of the fixing

rings 19 comes to be locked from inside with the fixing claws 12i and

the rearward movement of the fixing ring 19 is constraint. Here, in Fig.

10, the guide recesses 19c¢ are formed at positions where the guide

25 recesses 19¢ overlap with the fixing claws 121 respectively.

[0042] Each of the flanges 19b is formed all around the circumference
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in the manner of facing the flange 12b of the relevant fixing
cylinder 12 as shown in Figs. 4 and 5. The flange 12b of each of the
fixing rings 19 and the flange 12b of the relevant fixing cylinder
12 interpose the bottomwall 2c and the rib 10 of the container main
body 2 and thereby 5 it is possible to fix the relevant housing 11 to
the container main body 2. [0043] Further, each of the fixing rings

19 has det et thel9@nREPbE @@t’tiﬁg theni@igt aDH dfahsgehBiaat txiab Wyliowdet NQ
fixing pieces 12g respectively as shown in Figs. 9 and 10. The

detents 19dahalyewa inaPidsal sh@pe aNHe dlenged O2BRA ddlr of klye $xig rirges
correspond to the fixing pieces 12g of the 10 rel evant fixing

cylinder 1219 Whehtlea¢langt 12te ofi thiengelevagsfitthd sylindentiedirgsrgdye the
rel evant fixing cylinder 12 and is rotated in the circunferenti al

direction (battémewallgdd adi tketriton O of theecpitesertmagnbodiyrand théteby
fixing pieces 12g abut on the detents 19d respectively and the
novedrent ofitihpokiibleww fikrhe 18lavant heusingclinte tlentontainér @eain body 5
can be constraint. [0044] Further, each of the fixing rings 19 has
hooks 19e t[jd433rieutteer; eathaomi thee fkehgntsgl98 has dbtents riddrpeotending

direction (in the left direction in the present enbodi nent) and
| ocked to tinevdrdxamd beirer eblel Ay abuespethd Vieliyg phacds bRgtiespemipkedy e
has a tabul ar shape, is bent from 20 an end of the rel evant detent
19d, and exdhmvds infighed endcdihf elhetdedentsdiddkbavea. tabhkarsihape afindeareh
of the hooks 19e in the circunferential _direction corresponds to the
wi dth of edommmsd pherallyx sagepite cesreguprahdo hacfixang tiecoddidg 0dethigas
a protrusion_to which the relevant fixing piece_ 12 can be |ocked .
frdf i nsi deelevanth@xngteylistdare 18achWiient teachi of ne2sixinggeings 19 is
| ocked to the relevant fixing cylinder 12, each of the fixing . pi eces
12g is i nt enpustefl wen Whenrelewane| bving ovilmsleal 1219adaiy nokatedom the
circumferential direction (in the right direction in the present
embodiment), the fixing pieces 12g abut on the detents 19d respectively
and the movement of the fixing ring 19 in the circumferential direction
15 can be constraint.
[0044] Further, each of the fixing rings 19 has hooks 19e that are bent
from the detents 19d in the circumferential direction (in the left
direction in the present embodiment) and locked to the fixing pieces 12g
respectively. Each of the hooks 19e has a tabular shape, is bent from
20 an end of the relevant detent 19d, and extends in the circumferential
direction. The size of each of the hooks 19e in the circumferential
direction corresponds to the width of each of the fixing pieces 12g and
each of the hooks 19e has a protrusion to which the relevant fixing piece
12 can be locked from inside. In the state where each of the fixing
25 rings 19 is locked to the relevant fixing cylinder 12, each of the fixing

pieces 12g is interposed between the relevant sidewall 19a and the
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rel evant hook 19e in the radial direction and al so interposed between
the relevant detent 19d and the rel evant hook 19e in the
circunferential direction. [0045] Here, as the material for the
check valves 8 and 9, for exanple a 5 resin such as pol ycarbonat e,
pol ystyrene, polyethylene, a cycloolefin polynmer, polyacetal,

pol yether-imde, or the like is used and it is desirable to produce

t he check : ecty : i
e Check YRR, O i cRE PREL irSElipS iRy ARk BOLG bEORAGRNO
12 and the MALyetdiSEnt OrYRidNehL YEleRIBE hbKCQOat i Whd r&ﬂrcjcﬁnf’e%éﬁtitﬁlg

t he housings 11 are nade of a transparent resin so as to be able
confirmthedjgt%ﬂal situation. Further, as the material for the
O rings 18, 5 , and 21, for exanple one of various kinds of

t her mopl ast ILOM%'] aiﬁéféj%fssthé%ate%ﬁél foH pRe thb&e vd T Ras BRHAT foe ekubiisie a
i soprene rubber,; butyl rubber, silicone rubber, and fluororubber; a

15 p9l yest efesih @i BRPARTAIG cAlbRphfTepolyatefe PPl Petbllhes| 2dyNB61eh

used. Further, as the material for the ‘conpréession coil springs 17,

a netal sucholydserStFolRhest]StRAYetherigads, of thddikd kg usedsagd Mhan
corrpressionIlSt():gi?i?ae s%(??’lr?gs 17 “‘made of a netal are adopted, it is

desirabl e t@esipitly t8 srortucROthef SHidtkdvAlvddss nthdariep ipropertpossstting eh

as PEEK, a coating formed by 20 using an el astoner” conponent, a

di amond- | i k@aerddli flom amdmethd kboea retine. sFurdee, of istdssirtlalthanthe
order to prevent the interior of the container main body 2 from ’

bei ng cont i’iﬁxm%t edihdemE? ahdchepeiteaidisc ORRGIingheylasdentd gonstitutmg
ve

suction va and the exhaust valve 9 of a substrate container 1

conf@ gur ed eéxhsoattedhabsivigsi sl her mankdesf exrdmipaseht re@m §0 msttbybe able
filter 15 and a filter retainer 16 are inserted into each of the
fixing cylitodeonfitth thel mtetrenlositeatiend (Hurthemdaorihehmagedel dort tie

fixing 23
. O-rings 18, 20, and 21, for example one of various kinds of
thermoplastic elastomers such as: rubber including melamine rubber,
isoprene rubber, butyl rubber, silicone rubber, and fluororubber; a
15 polyester thermoplastic elastomer; and a polyolefin elastomer is used.
Further, as the material for the compression coil springs 17, a metal such
as stainless steel, a resin, or the like is used. When compression coil
springs 17 made of a metal are adopted, it is desirable to apply a coating
formed by using a resin component such as PEEK, a coating formed by
20 using an elastomer component, a diamond-like coating, or the like on
the surface of the metal in order to prevent the interior of the container

main body 2 from being contaminated by metal components.
[0046] The assembly of the suction valve 8 and the exhaust valve 9 of a
substrate container 1 configured as stated above is hereunder explained.

25 Firstly, a filter 15 and a filter retainer 16 are inserted into each of the
| fixing cylinders 12 while the other end (the end on the side of the fixing
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claws 12i) of the fixing cylinder 12 is turned upward. [0047]
Successively, in the case of the suction valve 8, the valve disc 13
on which the conpression coil spring 17 and the Oring 18 are nounted
is installed on the filter retainer 16. Mre specifically, the
conpression 5 coil spring 17 is installed between the filter retainer
16 and the valve disc 13 and the cylinder 16b of the filter retainer

16 s insefcﬂé%si1@12%@%@9&?%%%2%&%9 Iins%e‘éPﬁ?'ﬁza?&l.sc 13. [0048]

Meanwhile, 1 n the aust valve 9, e valve disc 23 on

whi ch the ?oo’mg skﬁcéegsi@egetiﬁqh@@qsé Begﬁégﬁéﬁéﬁiv@mvggi thelwaliv@gﬁéa 1310

are installed on the filter retainer 16. Mre specifically, the

cylinder 16f ¢hithehé cbhfsresgbal dl s%ﬁnEQ7 A88Rhe O P 18Nee FREMmhRA

23 d of the valve disc 23 and the conpression coil spring 17 is

nount ed frggih&iglisHidm @fehﬁltféﬁréthﬁ%r Iend me@‘geﬂﬁca’l&\tﬁe osgpredsion

[0049] Successively, each of the valve disc containing cylinders 14
on 515 whi piBRRpfnkl I8 18 ink@l REUBESedrS th QH@éreﬁbtiﬂﬁféri 56 mpdnitedvalve

the relevant fixing cylinder 12. Mre specifically, as shown in Fig.

6, the posiis¢ aBi fgd Bi@tilintdend 6b4st tHe fidkeh refaivdre] gdkVassiat into the
containing cylinders 14 are adjusted to the positioning recesses 12e

of the rel RN fi3d sfxhewdlndelisd 23r especti vel y, each of the val ve
di sc contai ni ng %0 cylinders 14 is plunged into the relevant fixing

cylinder 1Z0048% Mbgnwhilekimgh®cate ositheexhdbsobaleech, e vdlee\hby a3
disc containing cylinders 14 are fitted to the |ocking recesses 12d

of the rel emwhiththad-eng ideis mb2nted padttheedompidmict abd sprarge 17he
outer circunferential face of the folded flange 14a of each of the
vallde di sc arennsfahiedgon ythienfikes réthindui 6. 25Vione tdpecifncedty, the cylinder
circunferential face of the sidewall 12c of the relevant fixing
cyl i nder 12 6bsobtheafilted refaimehbd is aasdrtast inthdheidpeming P3 daobithehealve4
disc 23 and the compression coil spring 17 is mounted from the side of
the other end 23b of the valve disc 23.
[0049] Successively, each of the valve disc containing cylinders 14 on
15 which an O-ring 21 is mounted is prepared and is mounted on the
relevant fixing cylinder 12. More specifically, as shown in Fig. 6, the
positioning protrusions 14c of each of the valve disc containing
cylinders 14 are adjusted to the positioning recesses 12e of the relevant
fixing cylinder 12 respectively, each of the valve disc containing
20 cylindérs 14 is plunged into the relevant fixing cylinder 12, and the
locking protrusions 14b of each of the valve disc containing cylinders
14 are fitted to the locking recesses 12d of the relevant fixing cylinder
12 respectively. The state where the outer circumferential face of the
folded flange 14a of each of the valve disc containing cylinders 14 abuts

25 on the inner circumferential face of the sidewall 12¢ of the relevant

fixing cylinder 12 is obtained. Further, each of the filters 15 and the
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di sc 16a of the relevant filter retainer 16 are plunged and fi xed
onto the w ndow frane 12a of the relevant fixing cylinder 12 by the
other end of the relevant valve disc containing cylinder 14. [0050]
In the case of the suction valve 8, as shown in Fig. 4, an end of 5
the conpression coil spring 17 abuts on the disc 16a of the filter
retainer 16 and the other end of the conpression coil spring 17

abuts on t hdiscahGalodthé lraleyahBliltdr retinwal eardislongdd ahldefix¢henvalthe
disc 13 is biased by the conpression coil spring 17 and the Oring

18 mount ed evrindbhefreaie é2dicftheIelesapt dinged cytirtdee inbethé atteerodnd bé
fl ange 14d of the 10 valve disc containing cylinder 14. The face

seal ed wi t htlidieel@vaningal8 diss contaimichgsoylinddr 1he size thereof may be
| arger than the outer dianmeter of the ventilation port 14e in the
manner of s{ROXnth tige thee wérihe lsattion vatve 18, Béeshufwh hir Rigl ¥eadieand of
containing cylinder 14. Consequently, it is possible to keep the
cont 8i ner nthechimgyesdice @oeldsprifg [| 0CHiits Meahetdise 1 6arofithe fdtereretdinehe
exhaust valve 9, as shown in Fig. 13, an end of the conpression coil
spring 17 ab6tandrhe ethanrendaof fthangempasisiai colle sprhgel ‘diabeit? Drathe
the other end of the conpression coil spring 17 abuts on the inner
face of theafhalageflame 38bt be thelvwadvdidisc tant dihemnthe walvalelisa43 is
Then the val ve disc 23 is biased by the 20 conpression coil spring 17
and the O rbageddyihmeenhprassioe owa]l sing 40 arxBthe Gorimggd meunted on
disc 16b of the filter retainer 16. The face sealed w.th the Oring

18 is for methesyakveadisehl3 45 phunged eof theaipnss fage gur theniange Hddoaf iﬂﬂﬁde

of the plural_through-holes 16¢ in the manner of surrounding_ the
out §Vde of Vﬁlé/epqh@@ammwmngmyﬂmd@g lflec ‘bhet ﬁ@e Seakedr witht thier@rring. 135
Consequent |y, [ po sifle eep the container, main body

seal ed. [otﬁsﬁq thafkt ﬁtzmt gresd payibe o6t t]ﬂ%t}@(ﬁﬁtﬁgtfﬁ@m%TQ

ey be 25 of the Ventilation port 14e in the manner of surrounding the ventilation
port 14e of the valve disc containing cylinder 14. Consequently, it is
possible to keep the container main body 2 sealed.

15 [0051] Meanwhile, in the case of the exhaust valve 9, as shown in Fig.
13, an end of the compression coil spring 17 abuts on the annular flange
23b of the valve disc 23 and the other end of the compression coil
spring 17 abuts on the inner face of the flange 14d of the valve disc
containing cylinder 14. Then the valve disc 23 is biased by the

20 compression coil spring 17 and the O-ring 18 mounted on the valve disc
23 is plunged to the disc 16b of the filter retainer 16. The face sealed
with the O-ring 18 is formed so that the size thereof may be larger than
the outside of the plural through-holes 16¢ in the manner of surrounding
the outside of the plural through-holes 16c of the filter retainer 16.

25 Consequently, it is possible to keep the container main body 2 sealed.

[0052] Here, the ventilation port 14e of the exhaust valve 9 may be
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formed so as to be larger than the ventilation port 14e of the
suction valve 8. By so doing, it cones to be easy to distinguish the
suction valve 8 and the exhaust valve 9 fromeach other. Further, in
the case of the exhaust valve 9 where the ventilation port 14e is
not closed by the 5 sealing face, a cleaning liquid intrudes into the
val ve disc containing cylinder 14 during cleaning and hence it is
possi bl e t oformedwe ddeo ivf larpeenhyn ohedventiiationapdrtdl ¢ g diet eviction
cl eaning by keeping the wventilation port 14e large. [0053] The
fixation of veheh8of Byhaohdoisignds coin¢otd e eanyt 4b ndistingiiish 2 bactyor?
i s hereunder explained. Firstly, an Oring 20 is nounted on the
groove 12f wvhlvealhndfthe kehfiist vajve\d froge each dther. s ouwthén ifitlys cage ob,
13, and 14. Successively, each of the fixing cylinders 12 is nounted
on the rel theaexhaistowehe Koixhe2d tha wdreilanon grorvdlde Renof cldsed by the
container main body 2. Mdire specifically, the other end of each of
the §ixi ng $&lmg ifacksra cl@aringi hgerd edrideo intoe the valeatdisdconttinbogt e
2d fromthe inner face side of the container nmain body 2. Then the
flange 12 ofykadér d# duhagf cleaning ydrichdense 12 iabpossible theimprovef thee
rel evant through-hole 2d. A On this occasion, the fixing claws 12i of
each of thecfficiengy cofi deeningl 2andr dryinge adterwadehrfingmbiyh ekaeglieg athe
rib 10. 20 [0054], Successively, each of the fixing rings 19 is

nmount ed on Yérfilatioxi peyt déedergeRi of the relevant fixing cylinder 12
fromthe outer face side of the_ container main body 2. Mre

speci fi cal | 0053 Thewixatiprrio§. eachoof tthe hpiisegs ddet® dke 1mntaines avhinf
the fixing rings 19 are placed at _ posjitions corresponding to the
fixlg cl avodpi2 istharpanden explained. xi hysty, @@/Qﬁmgﬁzs meeyeied; arethe
IO ER I L NEN K RIS ERE RIS
and 14. Successively, each of the fixing cylinders 12 is mounted on
the relevant through-hole 2d on the bottom wall 2c¢ of the container
main body 2. More specifically, the other end of each of the fixing

15 cylinders 12 is inserted into the relevant through-hole 2d from the inner
face side of the container main body 2. Then the flange 12 of each of
the fixing cylinders 12 abuts on the rim of the relevant through-hole 2d.
On this occasion, the fixing claws 12i of each of the fixing cylinders 12
protrude outward from the relevant rib 10.

20 [0054] Successively, each of the fixing rings 19 is mounted on the
fixing claws 121 of the relevant fixing cylinder 12 from the outer face
side of the container main body 2. More specifically, as shown in Fig.
10, the guide recesses 19c of each of the fixing rings 19 are placed at
positions corresponding to the fixing claws 12i of the relevant fixing

25 cylinder 12 respectively and each of the fixing rings 19 is plunged to the
relevant fixing cylinder 12. The fixing claws 12i are guided by the
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gui de recesses 19c respectively and engage with the riminside the
fl ange 19b of each of the fixing rings 19. Successively, each of the
fixing rings 19 is rotated relative to the relevant fixing cylinder
12 and the fixing pieces 12g of the relevant fixing cylinder 12 abut
on the 5 detents 19d of each of the fixing rings 19 respectively. In
the state, the hooks 19e of each of the fixing rings 19 are | ocked

to uhe, rel ey Holgs REsesddfdeonRetdiele aih e Ry SHEnk. ol

each of the~fiXing rings 19 "I's cons ' - _

That ?L,dt R R e L A i o
Ch b i . . " _

"D 10 of tRag ARSI B T ATROR P ey AR LY R 12 e

rel evant f iﬁie”ﬁx?ﬂ%icygggés jiég‘%? fhaerdibaage fﬁﬁg?@]ﬁéﬁéﬁ: {1%' El%ﬁ?f;ton the

fixing ring 19. Si each t he housi ngs

contai ner n@dtBnROTYJ S \Wakh 6ﬂﬁerﬁﬂii§1‘§aig?g§ il %@Bé&ﬁ'ﬁel&g qﬁ.tﬁh%@t@, s

above, it is unnecessary to fix ea t he hotusings”11 with screws

and cont r ghodlkODOE BiFRECh QfHHE ﬁbﬂh‘gl&gnéb?9%&@\1@@1&&@%@kh§?aevaﬁ@§>l'é§lg

The operations of the suction valv re explained hereunder.
the sucti onpivabye28 @E}gécﬁﬁf&ﬂ?rdiﬁ thel dlovenidit IR HS Of e fidinSriplbynged
to the flange 14d of the valve disc containing cylinder 14 and~the

suction 20 iMajoret@ihts i Théhehe ReRe POIRIE caghshPME fiRifg dingd. 19 ABAts
when gas is supplied into the container main body 2, the val ve disc

13 noves agaihstendhef dapelesahonitc 00! SHHAtNG, d4chYoft iR RoesiBLE € 10{s
the gas and the suction valve 8 takes the open state as shown in

Fi gl0 5. Thefigaly fixedplo i cottaitdencontridyel ineihe brdye? ofl iavdposing
t he housing 11 25 through the ventilation port 14e and passes through
t he t hr oughthbdicttomI6all &¥c ame the kibei O roftthe emtdimeandairhbody 2t lestwiden
The gas f r(chTéV\f?ézlcge 1% of the relevant fixing cylinder 12 and the flange 19b of
the relevant fixing ring 19. Since each of the housings 11 is fixed to
the container main body 2 with the relevant fixing ring 19 as stated
15 above, it is unnecessary to fix each of the housings 11 with screws and
control tightening torque unlike the conventional case.
[0055] The operations of the suction valve 8 are explained hereunder.
In the suction valve 8 of the normal state, the valve disc 13 is plunged to
the flange 14d of the valve disc containing cylinder 14 and the suction
20 valve 8 is in the closed state as shown in Fig. 4. Then, when gas is
supplied into the container main body 2, the valve disc 13 moves
against the compression coil spring 17 by the pressure of the gas and the
suction valve 8 takes the open state as shown in Fig. 5. The gas
supplied into the container main body 2 flows into the housing 11

25 through the ventilation port 14e and passes through the through-holes
16¢ of the filter retainer 16 and the filter 15. The gas from which
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inpurities are renoved with the filter 15 passes through the w ndows
of the fixing cylinder 12 and is supplied into the container main
body 2. Wien the pressure of the supplied gas |lowers, the val ve disc
13 noves by being biased with the conpression coil spring 17 and the
suction 5 valve 8 takes the closed state. [0056] The operations of

t he exhaust valve 9 are explained hereunder. |In the exhaust valve 9

The. i1 tor TaRifes e EpiPrl Sl i decyS) USRI gl e finfioh s
state s SAG LT Giindd, 17780 AGRESRR o SOSUERLISLASolg 57
val ve o t abate AR REARue o Yot SERRE 0Bt MRANNML s BB
Fixi ng. oyl | g s e Tl P, CoRBRasioh U 3Brkac | e Spotiehy
t he 515 fil tﬂlvé%&%‘k}%ﬁ&h&@los@ﬁ%‘c S havi ng passed t hrough the

t hr ough- hol es OWs 1Tnto the val ve disc containing cylinder 14
and is exh L At 4, : &ﬁg}é
of the gasari@?tsfg ﬁeTE%g)#tgg?t%}?S ég:ﬁaé l%%’!fagt ngeer ?,ﬁiehéé%@gﬁééﬁg?fsc 35;'e
noves by be ! f t L i i ];,%%
exhau_styvalql\l/lre@)gb%a es tt\)ré]ﬂé\tfé‘é)ﬁﬁk%ﬁf@?ﬁ?@ef%&?ﬁ%h%ﬁ%o?@s3% %r g
contai ner koaheSdidk abAPUR ler defiifiéy 96 ARl i cthAld VAlvEXNAUS the

valve 9 and hence it is possible to apply gas purge appropriately.
Further, th8ohQusiAg adkhefveas Figf 18 he Tt hoRery 2hy 8s 8xhangeiNbutside

exhaust valve 9 has a fixing cylgnder 12 and a val ve disc 25

Contal i ng ol PR e e {Toning t Scectss 126 AN pogi 1 om g
28 compression coil spring 17 by the pressure of the gas and the exhaust
valve 9 takes the open state as shown in Fig. 14. The gas exhausted
outside the container main body 2 passes through the windows of the
fixing cylinder 12, the filter 15, and then the through-holes 16c of the
15 filter retainer 16. The gas having passed through the through-holes
16¢ flows into the valve disc containing cylinder 14 and is exhausted
trough the ventilation port 14e. When the pressure of the gas in the
container main body 2 lowers, the valve disc 23 moves by being biased
with the compression coil spring 17 and the exhaust valve 9 takes the

20 closed state.
- [0057] Such a substrate container 1 as stated above has a suction valve
8 and an exhaust valve 9 and hence it is possible to apply gas purge
appropriately. Further, the housing 11 of each of the suction valve 8
and the exhaust valve 9 has a fixing cylinder 12 and a valve disc
25 containing cylinder 14 and the fixing cylinder 12 and the valve disc
containing cylinder 14 have positioning recesses 12e and positioning
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protrusions 14c respectively. Consequently, it is possible to
position the valve disc containing cylinder 14 to the fixing
cylinder 12 easily and assenble the suction valve 8 and the exhaust
valve 9 efficiently. Further, since the fixing cylinder 12 and the
val ve disc containing 5 cylinder 14 have | ocking recesses 12d and

| ocki ng protrusions 14b respectively, it is possible to |ock the

et TR e AL 5 i
val ve's. ane iRy E‘;ﬁfq?g?gmﬁ%@i% Cgilfzﬁa gﬁﬁs%faﬁﬁ%%ozﬁggi%@?a%g ;}%@g
o 18 apo b ool X 0 el ) it 0
g, eutfed A o WG Ll O PR e
fs: !(?ni fi iegé %ﬁ%@? #:ur}%rj_er_,l $Hhge eagﬁiesof ﬁﬁ.’eﬁﬁ’%l ng gyﬁl n?esrl_g _?21?'1%5
%m0 Precssod iR 4 KLaml Btodkint Gl tecoRl oA olinas 4
X0 oo Tt PaLeLG, RBRTING ) ARSI O
t(r)\gsf I gnge Efgg%%%bth %é{] f}]{f%@g \ths @%ﬁ%ﬁ\ﬁ%ﬁ%ﬁh@aﬁge%&%ﬁg’ "
cont ai ner mahgh kthhe? sy PA1B€8 ,ands I xHALSE vabee 358§ thdCsittrate

f
gui de the novenent of tﬁtgé?i Xxing claws 12i are forma?on the 1 nner
cirgpnf erentbataind@ce, e hﬁﬁsﬁigj‘?‘wédn barietd ¢8R Zorithideh enhin bbdy 2

rings 19, it is possible to snobothly nount the fixing ring 19 on’the
rel evant fixiflgtiey fikhle finb21 9 Gadsleent® it iy unneckSsap9 6! it ¢hd Boudihg 11
with screws unlike the conventional case. Consequently, since screw
joint is not required unlike the conventional case, it is unnecessary to
control | tightening torque. As a result, assembly work can be
15 simplified.
[0058] Further, since each of the fixing cylinders 12 has fixing pieces
12g and fixing claws 12i to fix the relevant fixing ring 19, it is possible
to fix the relevant fixing ring 19 to the fixing cylinder 12 without fail.
Furthermore, since each of the fixing rings 19 has a flange 19b
20 protruding outward, the relevant housing 11 is stably fixed to the
container main body 2 by abutting the flange 19b on the rim of the
relevant through-hole 2d of the container main body 2. Yet further,
since guide recesses 19¢ to guide the movement of the fixing claws 12i
are formed on the inner circumferential face of the sidewall 19a of each
25 of the fixing rings 19, it is possible to smoothly mount the fixing ring 19
on the relevant‘ fixing cylinder 12. Consequently, it is possible to
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further inprove the efficiency of assenbly work. In addition, since
detents 19e protruding inward and being able to abut on the fixing

pi eces 12g respectively and hooks 19e bending fromthe detents 19e
toward the circunferential direction and being | ocked to the fixing 5
pi eces 12g respectively are formed on the inner circunferential face
of the sidewall 19a of each of the fixing rings 19, it is possible

:f l Eék; :eiié‘aﬂﬁ&k ApitEe E@Hﬁ%@%&%g s %%Sﬁ}?t&lgf’ﬁgf% ki E.@%giq?ﬁ Gnce?
(41914 DGRl 1O prbicn, DhAEES 438 IO O6RLO%hBcoh i gah g0
i e
SZFC 01(‘:“ ts(rzlgv.aﬁl\‘/e (%‘lgs%s @@Rgxﬁeé]t% |? S possi%lre@to pr event- te_he%%%g
Fur t Rer mor oD e AL RETNE N B EaReg SR A Gl e of
13- and 230 SEReRh TRe, Oy Astol B Bil 1R, P2 Ris gD 80FRhe
seal i ng facﬁéoﬁﬁ"i%%ﬁtﬁé)ﬁ b ?9tﬂovﬁieyﬁxir£g gae(f%gsngﬂbf the rEFetva%lge

gas pass through the 20 degassi ng recesses 13 3c even when t

ot her end 1§&iﬁgl§hﬁ§1ertnergé tilv@@yqffy Whsuriehe\RBtfitingt She! O Al ehe

16 or the other“end 23b touches the flange 14b of the Trelevant valve
di sc contai fixigo $¥éddrdeIo hhd roeﬁrﬂﬁg%!@ Fixditg ﬂiﬁ%'w RASEVOLE the relesvant
an unnecessary sealing face from Tormng on the side opposite to the
seal png facﬁxiﬁgcygﬁdép@gp] Al t hough the present invention has

her et of ore been eXxpl ained concretely on the basis of the enbodi nent,

t he present [008%NFusthet,Ssimee tHR0 outer diameter D1 of each of the annular

biasing faces 13f and 23f biased with the relevant compression coil
spring 17 is larger than the outer diameter D2 of the annular sealing face
18a of each of the valve discs 13 and 23, it is possible to prevent the

15 valve discs 13 and 23 from tilting and seal off gas without fail.
Furthermore, since degassing recesses 13¢ and 23c¢ allowing gas to pass
through are formed in the radial direction at the other ends 13b and 23b
on the other side of the ends 13a and 23a at which the sealing faces 18a
are formed respectively, it is possible to let the gas pass through the

20 degassing recesses 13c and 23c even when the other end 13b touches
the disc 16a of the relevant filter retainer 16 or the other end 23b
touches the flange 14b of the relevant valve disc containing cylinder 14.
Consequently, it is possible to prevent an unnecessary sealing face from
formiﬁg on the side opposite to the sealing face 18a.

25 [0060] Although the present invention has heretofore been explained
concretely on the basis of the embodiment, the present invention is not
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limted to the above enbodi ment. Although substrates are specified as
the objects contained in a substrate container according to the
present invention in the above enbodi nent, the contai ned substrates
are not limted to sem conductor wafers and other substrates such as
mask 5 gl asses may al so be contai ned. [0061] Further, although a
bottomplate 7 is installed in the above enbodi nent, the bottom
plate 7 maylingitedto thasabpveembabemntrurdibeugh subatratesagh specified as
conpression coil .spring 17 is used_as the biasing neans in_the above
enbodi ment , the pbigcts sontrjned ia awbsirate gontainedasgordingdontls pgaseat
el astomer nmpy be, used for exanple. Here, as the material for a flat
spring, staliednsikdheorbeesambedurenf, theoedptamad substrajesheigghot
the outer djanmeter D1 of each of the annular, biasing faces is |arger
than the. ouliBHte] desaRIEGICtohaVALTE\EH GAADIMDSIRERS SHeh f agdna

in the above, enbodi ment, .the quter dianmeter D1 of 15 each of the

bi asPng facggﬁs%i/mﬁ?é/ saibetontRE®t he outer dianeter D2 of the

G amet or DIl U0 BaRRTGEr 1 HihEnah: boPioes BSiond: 15 dareled: Radhengbove
XBE)F{-cag: ?lrr’t%l r ?]%)@8g4i12%ﬁ{$€45gv g{ﬁ’??ﬁlj&}éa& gg?ﬁ%@gaﬁt r icﬁlack val ves
e 00 "ot kR b f LA SR AT o
Check el Ve Do Bt e SRR sEORSAECE STREL TS e
a1 8,0 | el 2 Rk o B o sBlof e hasy Haohald 6 bitatife MRS
as the material for a flat spring, stainless steel or resin is used.
[0063] Further, although the outer diameter D1 of each of the annular
biasing faces is larger than the outer diameter D2 of the relevant annular
sealing face 18a in the above embodiment, the outer diameter D1 of
15 each of the biasing faces may be smaller than the outer diametér D2 of
the relevant sealing face. It is desirable however that the outer
diameter D1 of each of the biasing faces is not smaller than the outer
diameter D2 of the relevant sealing face.
Industrial Applicability
20 [0064] The present invention provides: check valves that do not require

the control of tightening torque and can simplify assembly work; and a

substrate container equipped with the check valves.
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5 and to the interior and the exterior of the container nmain body;
and being fornmed by inserting the housing into a through-hole of the
contai ner mai n body, wherein, when an end of the valve | ocated inside
the container main body is defined as a front end: a check val ve has
afixing ring that is nmounted on the rear end 10 side in the manner
of being rotatable relative to the housing and fixes the housing to
the container main body fronlrearwaqggdgﬁg%yousing has a first
housing installed on the front end side an a second housi ng

inserted into thejfi r&%u'B@Hﬁ"cé“Goﬁiaiﬁ%ecbgﬂjf“tlis)%ﬁgda epftaifit ﬁ?élﬁgbédgy the

first housing; 15 the first housing has g plece protrudin

rearvard freghidig a 56Btr&80add @ ShddiXvadve Wgﬁ%d&gaf@ﬂiﬁﬁi@l Rd\&sin

rear end of the fixing piece and fixing the fixing ri'ng; the fixin

ring has a gyllidgaiveadiseiiAguied HPHHY BuSioSakle IcFﬁﬁrolé igé§tﬂd\9ﬁ%ﬁ%m

and a flange protruding outward fromthe sidewall; and 20 on t

i nnes circugh@renthelinfcfiy ahdithe exeeis! bf the WrARideCRRn BIdENFhdY
in the axial direction and guiding the fixing claw, a detent

protrudi ng bewar dogm@dabyt thegtion the houting PhRCce tﬁi%%n—h@% Sfnrhe

fromthe detent in the circunferéential direction and | ocked to the

fixing piegen@figer ARiRIBRY, viteréin AvbieBsin ahd ebiiealake Resesdimnddé o
Claim 1, wherein the check valve further has a positioning nechanism

to positi onthdeosansrdnad?bbdyss dgfinedtdea fiionstendousi ng and a | ocki ng
mechanismto | ock the second housing to the first housing. 3. A

substrate contai necheckoralivededsoa @xdhmZngvhet & niourted sec ol réausndg
has a fol ded flange being fol ded back from

10 side in the manner of being rotatable relative to the housing and fixes
the housing to the container main body from rearward,

the housing has a first housing installed on the front end side and
a second housing inserted into the first housing at the front end and
attached to the first housing;

15 the first housing has a fixing piece protruding rearward from the
rear end and a fixing claw being formed at the rear end of the fixing
piece and fixing the fixing ring;

the fixing ring has a cylindrical sidewall mounted outside the
first housing and a flange protruding outward from the sidewall; and

20 on the inner circumferential face of the sidewall, a guide recess
extending in the axial direction and guiding the fixing claw, a detent
protruding inward and abutting on the fixing piece, and a hook bent
from the detent in the circumferential direction and locked to the fixing
piece are installed.

25 2. A substraté container according to Claim 1, wherein the

check valve further has a positioning mechanism to position the second
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5 the front end side and abutting on the inner circunferential face
of the first housing all around the circunference; and the | ocking
mechani sm has a | ocking recess fornmed on the inner circunferential
face of the first housing and a | ocking protrusion being forned at
the fol ded flange of the second housing and engaging with the 10

| ocki ng recess. 4. A substrate container according to Claim2 or 3,
wherein the i 1101 i S L.t 1 ening.r I t
the rear entoRiHe RN EhREIABRT oo (EABER (hSREERE,

fornmed at tﬁ%usﬁ@lg)eﬁefﬁ%@%%ggﬁ}g.he second housing and engaging with

t he positioning I'ECESS. substrate container according to any

f dai 1 te 4, i.n: | i : . Sh :
the val ve di sc has: afShIERe Aot AckBrding o Rifh SvhERGh. < 0Pe
formed, an annul ag,f %@é‘t‘}lﬁi ﬁbg‘ﬁgi%pﬁé% ﬁlgyggiﬁgegﬁeg%dfaaed%a&eﬂoﬁy

a biasing nmeans I's torned, er en egassi ng recess

al | o?népg gafﬂlmlh gr@gse%l& Qir&éuéﬁtil L% ub@h tHe ﬁlde%ddiﬁéurﬁ'fér%ﬁﬁhp face BE the

annu sea ce 1s nearly concentric w th the annul ar bi asi ng

face; and 2%réﬁ‘ﬁo@éihgrarlldé&%%tdeﬂhecgi%‘éﬁ}ﬁf@f@ﬂé'é?éncpi asing face is not

smal l er than the oute ianeter of the annul ar sealing face. 33 6. A

check val ve bei ngtﬂ@ﬁfﬁk‘iﬁg m@é}%rﬁs&hﬁéglghoéﬁhg Rlceds f6@AE@LMEtheRNGr
body of a substrate contarner containing a substrate and controlling

gas flow ngcfipmpaschtia fabe dMier fiedt ndiddaneXd ¢otlehgoprdtAsion being
substrate contai ner, wherein, when an end of the check val ve | ocat ed

formed at the folded flange of the second housing and engaging with the

10 locking recess.

4. A substrate container according to Claim 2 or 3, wherein the
positioning mechanism has a positioning recess formed at the rear end
of the first housing and a positioning protrusion being formed at the
folded flange of the second housing and engaging with the positioning

15 recess.

5. A substrate container according to any one of Claims 1 to 4,
wherein:

the valve disc has a columnar shape;

the valve disc has an end at which an annular sealing face is

20 formed, an annular flange at which an annular biasing face biased by a
biasing means is formed, and other end at which a degassing recess
allowing gas to pass through is formed in a radial direction;

the annular sealing face is nearly concentric with the annular
biasing face; and

25 the outer diameter of the annular biasing face is not smaller than
the outer diameter of the annular sealing face.
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5 inside the container main body is defined as a front end: the check
val ve has a cylindrical housing nounted on the through-hole, a valve
di sc contained in the housing, and a fixing ring that is nmounted on
the rear end side of the housing in the manner of being rotatable
relative to the housing and fixes the housing to the 10 contai ner
mai n body fromrearward; the housing has a first housing installed on

the front end side a i i t; i nt fdist
housi ng at the frg'nt an%%ﬁ@??ggﬁzl'&n%ée?ﬁ@ fllﬁﬁgjos!télh%aéllE g_;Hc{lﬁeOf 4

first housi @@nt'af}feﬁnfam‘ ibB\%ypéieﬁ guPEf}hfé’Qbﬂ&ixﬁ]éiaéﬂiﬁéﬁiﬁgo%}sﬁlpﬁgat%%nd

rear end and a tixing claw bein ormed at the rear en i XI ng
oi ece and fjxi Co o BEL Y G . Cndr

S Gove | ot oa B et DRI IR L KACSEHol REME X B

outward fro i%ﬁﬂgl' t ] kgl [ a

the sidewal @Bégﬁéi e rglgg’s?ma%méx\?gﬁ .rl‘ir}\geflﬁ ?ﬁ%%?kdﬁlggtﬁgﬁ%ﬁd
gui ding t hejfsidd e &bR¥inet H8HERSdy Ps Abfingng 4 foat dnand abutting on

the fixing piece, and a hook bent “fromthe detent in the

circunferential dihceghbdln ¢ael paked b?lihﬁﬁc_fﬂ XAGinP ffirdé€ on the
installed. 7. A check valve according to Caim6, wherein the check

8 e, R begIntcpsbathl o cocpmsats . achaan uhesag o
second 34 hausk RfohAtddhenf thesteaostsd Ritle 3% the housing in the manner of
being rotatable relative to the housing and fixes the housing to the
10 container main body from rearward;
the housing has a first housing installed on the front end side and
a second housing inserted into the first housing at the front end and
attached to the first housing;
the first housing has a fixing piece protruding rearward from the
15 rear end and a fixing claw being formed at the rear end of the fixing
piece and fixing the fixing ring;
the fixing ring has a cylindrical sidewall mounted outside the
first housing and a flange protruding outward from the sidewall; and
on the inner circumferential face of the sidewall, a guide recess
20 extending in the axial direction and guiding the fixing claw, a detent
protruding inward and abutting on the fixing piece, and a hook bent
from the detent in the circumferential direction and locked to the fixing
piece are installed.
7. A check valve according to Claim 6, wherein the check
25 valve further has a positioning mechanism to position the second

housing to the first housing and a locking mechanism to lock the second
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housing to the first housing.
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