1 SPECI FI CATI ON STORACGE CONTAI NER Technical Field [0001] 5 The present
invention relates to a storage container for storing substrates and the
| i ke, represented by semnm conductor wafers, photomaskgl ass substrates and
al um num di sks. Background Art 10 [0002]1Precision substrat es of
sem conductor wafers having a dianeter of 300 mmare stored in a front open
box type storage container. A storage container of this kind is conprised
of a front open box type container body that stores a plurality of
unillustrated precision substrates in alignnment, a door 15 elenent for
detachably cl osing the open front ofSPEh&rtoATadNer body in a sealing manner
and a | ocki ng nechani smfor |ocking and unlocking the door elenent fitted
at the front 8TORAGE CONTALNBR body, and is configured so as to be
standardi zed conformng to SEM E47.1. The door elenent is automatically 20
opened and cl Dsednbyaa Ebetdopeni ng/ cl osi ng device of processing equi pnent
havi ng a standardi zed nechanical interface. [0003] The | ocking nechani sm
includes: a rob@adyiplate that is supported by the door element and rotated
by the door 25 opening/closing device of the processing equipnent; a pair
5 The present invention relates to a storage container
for storing substrates and the like, represented by
semiconductor wafers, photomaskglass substrates andaluminum
disks.
Background Art
10 [0002] Precision substrates of semiconductor wafers having
a diameter of 300 mm are stored in a front open box type storage
container. A storage container of this kind is comprised of
a front open box type container body that stores a plurality
of unillustrated precision substrates in alignment, a door
15 element for detachably closing the open front of the container
body in a sealing manner and a locking mechanism for locking
and unlocking the door element fitted at the front of the
container body, and is configured so as to be standardized
conforming to SEMI E47.1. The door element is automatically
20 opened and closed by a door opening/closing device of
processing equipment having a standardized mechanical
interface.
[0003] The locking mechanism includes: a rotary plate that
is supported by the door element and rotated by the door

25 opening/closing device of the processing equipment; a pair



2 of advancing and retracting plates that linearly advance and retract
toward the peripheral wall of the door elenent as this rotary plate
rotates; and engagenment pieces, which are_ provided at the front ends of the
advancing and retracting 5 plates andproj%ct front he peripheral wall of the
door elenment and fit into recesses on the inner periphery of the front of
t he container body when the door elenent is |ocked and retract fromthe
recesses of the container body into the door elenent when the door el enent
i s unl ocked. 10 [0004] In the above, when the open front of the container
body is confioéddmwarntdisngaad edenaot indg pd e tbhpenl ngéet bgianyardeybod of
processi ng equi pnent tightly presses and fits the door elenent to the open
front of the ctehtachetobady, thbeperipherdbowadpenfnghel dsbngetdlemene eauses
the rotary plate of 15 the | ocking nmechanismto rotate fromw thout so as to
advance eachthilyanstiangy aidteetroaatensy phdtendagamdéme girteyd owhdfcht hee door
el emrent toward the peripheral wall. Wth this advancenent of each advanci ng
and retracti ngrptatied sacthe efigagenenis pifecheprdvaats ngutndf reheapeingher al
wall and fits 20 into the recess of the container body, thereby enclosing
the fbont ofplakesandgneiedodyomtihe pheidboratwaidntf thealseakédmentat e
[0005] In a case where the advancing and retracting plate of the | ocking
mechani sm andandsf ehgageoenécpsees anether imeder 25eoipharynvégtheedrshngl e
part, as the advancing and retracting

of the container body when the door element is locked and

retract from the recésses of the éontainer'bédy'into the door
element when the door element is unlocked.

10 [0004] In the above, when the open front of the container
body is confined by the door element, the door opening/closing
device of processing equipment tightly presses and fits the
door element to the open front of the container body, then,
the door opening/closing device causes the rotary plate of

15 the locking mechanism to rotate from without so as to advance
each advancing and retracting plate from the interior of the
door element toward the peripheral wall. With this
advancement of each advancing and retracting plate, each
engagement piece projects out of the peripheral wall and fits

20 into the recess of the container body, thereby enclosing the
front of the container body with the door element in a sealed
state.

[0005] In a case where the advancing and retracting plate
of the locking mechanism and its engagement piece are formed

25 of an integrated single part, as the advancing and retracting



3 plate nmakes sinple linear notions, there is a fear that the advancing
and retracting plate and its engagenent piece nay abrade the recess of the
cont ai ner body to produce particulates. To elimnate this problem there
has been a proposal (see 5 patent document 1) in which the front end part of
the advancing and retracting plate is greatly inclined at an acute angle
toward the thickness direction (wdth direction) of the door elenent) after
the plate has been advanced. There is also another proposal (see patent
docunent 2) in which the advancing 10 and retracting plate is forned of a
plurality of meatte makks aisppar i ecengageiens, netete simfat fiearr bhat atthey
supported at the front end part of the advancing and retracting plate.
Pat ent docunmenivdncilapamesecPabentingppl &tataroh ibiss ehgageacke pO4cblomapv05234
15 Patent docunent 2: Japanese Patent Application Laid-open No. 2000-58633.
Di scl osur e ofabradnthemrelesis @ishé aone aSolewdsbdy t b Iper dldwoenta oni ¢@0HEEs I n t he
conventional storage containers, generation 20 of particulates due to
si npl e | i nearToratlionisnadfe tttel advaricieny Emnere diaadiesy plateposaht feepted to
be resol ved by the technol ogies as descri bed above, but either nethod is
probl evrat i c. gatrestt, dehenehhel )f ionthieridt parfirars: gnéakint of ntlel axddaratimym acut e
angl e after the advancing and retracting 25 plate has been advanced, there
occurs a new et imtsreprioblemlate is greatly inclined at an acute angle
toward the thickness direction (width direction) of the door
element) after the plate has been advanced. There is also
another proposal (seepatent document 2) inwhich the advancing
10 and retracting plate is formed of a plurality of parts and
a separate engagement metal shaft is rotatably supported at
the front end part of the advancing and retracting plate.
Patent document 1:
Japanese Patent ApplicationDisclosureHei~04 No. 505234
15 Patent document 2:
Japanese Patent Application Laid-open No. 2000-58633.
Disclosure of Invention
Problems to be Solved by the Invention
[0006] 1In the conventional storage containers, generation
20 of particulates due to simple linear motions of the advancing
and retracting plate is attempted to be resolved by the
technologies as described above, but either method is
problematic. First, when the front end part is greatly

inclined at an acute angle after‘the‘advancing'and.retracting

25 plate has been advanced, there occurs a new serious problem



4 in that the front end of the advancing and retracting plate has to be
formed so as not to be broken if a strong force is applied in order to
transfer a high enough engaging force to the front end part of the
advancing and retracting plate. 5 [0007] ¥here al so occurs another new
problemin that in order to incline the front end part of the advancing and
retracting plate at an acute angle, the space and thickness of the door

el enent shoul d be nmade greater. Further, the rotary plate of the | ocking
mechani sm has tobe fornedw th specially-shaped 10 plural steps of cam

facets, resul thnghdt the FRIEX cg@NbFOti@tdBnc{P08ld Yetthetahbep1haead,
when the advancing and retracting plate is formed of a plurality of parts

and a separatBagngagesenbrmsbhakb hs netatabby puppent ed at sthenbr ebtcend
part of each 15 advancing and retracting plate, there is nore than a small

concern that eerd@mstied ithheraetat o engagermnt shahtercaugesngeAyTEBateon of
the precision substrates. [0009] The present invention has been devised in

view of the abowes firlortSehbesef OrEr @RcObiieehc Ohgtdted ple@senrit iinvenkicen 20
to provide a storage container which can inhibit and prevent generation of

dust dge to theoomyi onsef athe deanchngtaBd ndwebrapl eAdiptakesin whase door
el ement can be fornmed with a reduced space and thickness and which can

prevent contagiitailiige ehet fieo@t tend psracoorredadesnt hes eind rabrieansgf or
Sol ving the Probl ens
plate at an acute angle, the space and.thickness of the door
element should'be made grééter.‘ Furtﬁer, the rotary plate
of the lockingmechanismhas tobe formedwith specially-shaped
10 plural steps of cam facets, resulting in a complex
configuration.
[0008] On the other hand, when the advancing and retracting
plateisformedofapluralityofpartsandaseparate engagement
shaft is rotatably supported at the front end part of each
15 advancing and retracting plate, there is more than a small
concern that contact of the metal engagement shaft causes
contamination of the precision substrates.
[0008] The present invention has been devised in view of the
above, it is therefore an object of the present invention
20 to provide a storage container which can inhibit and prevent
generation of dust due to the motions of the advancing and
retracting plates, whose door element can be formed with a
reduced space and thickness and which can prevent

contamination of the articles accommodated therein.

25 Means for Solving the Problems



5 [0010] In order to solve the above problens, the present invention

provi des a storage container conprising:a container body for accommobdati ng
articles; a door elenment for opening and closing the opening of the
cont ai ner body; and a locking 5 mechani sm f or | ocki ng the door el enent that
covers the opening of the container body, characterized in that the | ocking
mechani smincludes: a rotatable rotatory elenent; a first advancing and
retracting element which, in accordance with the rotation of the rotatory
el enent, projects 10 toward the door elenment's periphery froma door

el ement's refErghce Iposirdieon twhew liviee tdheo rbelvenrgmokilenisoc Kdak gk segttur ns
to the door elenent' s reference position when the door elenent 1is

unl ocked; a siectrTd advaney hdeand tragtagect dmich Bhenmennpwhsthyg : iascomtat @bt v
supported by the first advancing and retracting 15 el enent, and projects out
fromthe doorbalerment atgohmodnténtedrtintesa a evggsellpmehe Fanerpgerigphery
of the opening of the container body when the door elenent is |ocked and
returns frominhelosdegstbe ebencontcdl hbe doulya t nevartdsithendoarl et leiment

when the door elenent is unlocked; and a guide elenment for 20 inclining the
second advanciamhanicsn Eordstd kg et eaeivord el ¢hent dbat ebesehthe aberwiotd on of
t hi ckness when it is projecting. [0011] In the above, it is possible that

t he door el emehtthd scdmoramee:ofbadcasimyraocdmsi ¢éd tied tlat he openi ng of the
contai ner body and a cover that covers the casing, the rotary el enent 25 of
t he | ocki ng nechanitsmldadkigtg amheroi i aind- redesctd ngotatable rotatory

element; a first advancing and retracting element which, in
accordancewith the rotation of the rotatoryelement, projects
10 toward the door element’s periphery from a door element’s
reference position when the door element is locked and returns
to the door element’ s reference position when the door element
is unlocked; a second advancing and retracting element which
is rotatably supported by the first advancing and retracting
15 element, and projects out from the door element to be inserted
into a recess in the inner periphery of the opening of the
container body when the door element is locked and returns
from the recess of the container body towards the door element
when the door element is unlocked; and a guide element for
20 inclining the second advancing and retracting element in the
door element’s direétion_of thickness when it is projecting.
[0011] 1In the above, it is possible that the door element
isformedofacasingtobe fittedtotheopeningof the container
body and a cover that covers the casing, the rotary element

25 of the locking mechanism, first advancing and retracting



6 elenment and second advancing and retracting elenment are laid out between
the casing and the cover, and the guide elenent of the | ocking nmechanismis
formed at | east on one of the opposing surfaces of the casing and the
cover. 5 [0012] It is also possible that %i n projections that come into
contact with the guide elenent are forned at both lateral sides of the
second advancing and retracting elenent in the |ocking nechanism the guide
elenent is forned to have an approximtely pol ygonal section, and the
contact surface of 10 the guide element that abuts the pin projections of
the second advamitngndnsecetd acivang igleapdtrétsraaicinged esentthatetlwidecond
advancing and retracting elenent that is projecting is inclined at an angle
rangi ng fromd( betdsctegheesanihy arsdpact cavert,hent theé @ai/de o egneamid
retracting elenent. 15 Further, it is also possible that the second
advanci ng anzf rigte adctdkigheelregrniam tihe flookdigineldrst s iend orfreiche as an
approximately flat plate, and the front end part of the second advanci ng
and retracti ngppmderentsust fargredf itha cashiape driditthedusesr t he area of
contact with the recess of 20 the container body. [0013] Here, the articles
defined in thd0ddade ot thealdaiprssitale dthatepasn pnofjadeiansi nighe orme
plurality of substrates represented by sem conductor wafers (200, 300, 450
mm types et cinto photenaskitgl abs,glidpuedeneystate gbamsdandbalbin atem 25
di sks, mechanical parts, electric and electronic parts,

sides of the second advancing and retracting element in the

locking mechanism, the guide element is formed to have an
approximately polygonal section, and the contact surface of

10 the guide element that abuts the pin projections of the second
advancingand retractingelement isinclined so that the second
advancing and retracting element that is projecting is
inclined at an angle ranging from 10 to 45 degrees with respect
to the first advancing and retracting element.

15 Further, it is also possible that the second advancing
and retracting element in the locking mechanism is formed
as an approximately flat plate, and the front end part of
the second advancing and retracting element is formed in a
shape that reduces the area of contact with the recess of

20 the container body.

[0013] Here, the articles defined in the scope of the claims
may at least include a single or plurality of substrates
represented by semiconductor wafers (200, 300, 450 mm types
etc.), photomask glass, liquid crystal glass and aluminum

25 disks, mechanical parts, electric and electronic parts,



7 construction articles, donmestic articles and the |like. The container
body and storage container may be either a front open box type or top open
box type, and is not particularly Ilimted to being either transparent,
opaque or translucent, 5 either conductive or insulative and either being a
FOUP type or FOSB type. A see-through wi ndow for checking the articles can
be optionally fornmed in part of the ceiling or wall of the container body.
A single or plurality of Iocking mnechanisnms nmay be provided. 10 [0014] The
first advancing and retracting elenent in the |ocking nechanism may be a
type that noveshaterddtciadn wridreclengydbreatt gpert hate sotes thackikad foité h or a
type that noves |eft and right. The second advancing and retracting el enent
i s rotatably cuppoired dydyt end istsir agdy apaitadg nemdmagt baceihge 5z ef worent ;
this term"rotate” includes "pivot" and "swing". The front end part of this
second advancipun &k tepeacti hgp @bemdnix ityplegr ped in @oshagpet idhatarkduces
the area of contact wth the recess of the container body; specifically, it
is fornmed inlanistEpechheing antlagpriodmateaigntt,r bpaguleaor secdnohyc@0c i n a
wedge shape, in an arrow shape or the like. Further, the pin projection may
be a type thatitdigrecbhducaickesrtiresulpt des enenenther bmynda EOUPpeymdat
indirectly touches the guide by way of a cylindrical roller. [0015]
Accordi ng t o dth@OpBessgrd . | Avead+ohrowhkewindewldor clithlelremeht dst felded to
t he openi ng of the container body and

can be optionally formed in part of the ceiling or wall of

the container body. A single or plurality of locking
mechanisms may be provided.

10 {0014] The first advancing and retracting element in the
locking mechanism may be a type that moves vertically, or
may be a type that moves back and forth or a type that moves
left and right. The second advancing and retracting element
is rotatably supported by the first advancing and retracting

15 element; this term “rotate” includes “pivot” and “swing”.
The front end part of this second advancing and retracting
element is formed in a shape that reduces the area of contact
with the recess of the container body; specifically, it is
formed in a shape having an approximately triangular section,

20 in a wedge shape, in an arrow shape or the like. Further,
the pin projection may be a type that directly touches the
guide element or may be a type that indirectly touches the
guide by way of a cylindrical roller.

{0015] According to the present invention, when the door

25 element is fitted to the opening of the container body and



8 then the rotary elenent of the |ocking mechanismis rotated, the first
advancing and retracting el enent projects toward the periphery of the door
el enent as the rotary elenent turns. Wth this projection of the first
advancing and retracting 5 el enent, the @epar ate second advanci ng and
retracting elenent, as it is being guided by the guide elenent, projects
obliquely fromthe door elenent, and cones into contact wth the recess of
contai ner body in an inclined manner. By this contact, the container body
is confined by the door elenent. 10 Effect of the Invention [0016] The
present i nventheonthekestaty pdssiditeoffothahlidukinandcpeenent i genegratadn of
dust due to notion of the advancing and retracting elenent, and al so
provi des an dfffeedtireft redacicigg thd spacechndgt &l ekaes spid]¢dtes dooramrd enent .
Further, since 15 it is possible to reduce netallic parts or omt them this
provi des t he t#fd petiphepyefehhentpdrhelanentlaasthe e styoeddmehtamires ng
contam nated. Further, the rotary elenent, first advancing and retracting
el enent and $Eagdndhddvamoijrgtdod pét thet fhgsel ademici®) ard b taposeicthdet ween
t he casing and cover of the door elenent, so that the | ocking nmechani smcan
be prdt ect ed dlyentche cldve sepsrapestecinide] famcin@anfl remrbeitng gdalinsged: or
deforned due to external force acting on the | ocking nmechanism [0017]
Furt her, wheradt he icob¢ oy guirdeatkey dfhe deidaicdemrddaneptroj26tshdil iaindlsy t he
pin projections of the second advanci ng and

from the door element, and comes into contact with the recess

of container body in an inclined manner. By this contact,
the container body is confined by the door element.
10 Effect of the Invention
[0016] The present invention makes it possible to inhibit
and prevent generation of dust due to motion of the advancing
and retractingelement, andalsoprovides aneffect of reducing
the space and thickness of the door element. Further, since
15 it is possible to reduce metallic parts or omit them, this
provides the effect of preventing the articles to be stored
from being contaminated.
Further, the rotary element, first advancing and
retractingelement and secondadvancingandretractingelement
20 are disposed between the casing and cover of the door element,
so that the locking mechanism can be protected by the cover’s
protecting function from being damaged or deformed due to
external force acting on the locking mechanism.
[0017] Further, when the contact surface of the guide element

25 that abuts the pin projections of the second advancing and




9 retracting element is inclined so that the second advancing and
retracting elenent is inclined at an angle ranging from 10 to 45 degrees
with respect to the first advancing and retracting elenent, it is possible
to inhibit the front end 5 part of the setond advancing and retracting
el ement from scuffing the recess of the container body or the notion of
t he second advancing and retracting el enment frombeing hindered. [0018]
Mor eover, when the second advancing and retracting 10 elenent in the
| ocki ng mechanismis forned as an approximately flat plate, and the front
end part of tddtsr=ecioncddwand hg ianthined ractthag eheneatond ddrareding a
shape that reduces the area of contact with the recess of the container
body, it is gabsiehlractdnor etentngensriaidc bimed giaphi enbatesanglitssg faren 15 t he
| i ke due to abrasion of the second advancing and retracting elenent agai nst
the recess ofl( h® ddntddgrere hodiyth Brd gfe Deser itdie ofi oft Drdwamgsng [ £019]
[FIG 1] FIG 1 is an overall perspective view show ng an 20 enbodi nent
node of a st atetges cdointqieiemeadgod di hg pas 4 i€l presanhibinvehei bnonf Hrd 2]
FIG 2 is an illustrative front view showing a |ocking nmechanismwth a
state 5 n whi gdara doortled ermnind sadwaraickedand et eadooich grext enveadte  Of ora
storage container according 25 to the present invention.

scuffing the recess of the container body or the motion of

the second advancing and retracting element from being

hindered.

[0018] Moreover, when the second advancing and retracting
10 element in the lockingmechanismis formed as an approximately

flat plate, and the front end part of this second advancing

and retracting element is formed in a shape that reduces the

area of contact with the recess of the container body, it

is possible to prevent generation of particulates, dust and
15 thelikeduetoabrasionofthesecondédvancingandretracting

element against the recess of the container body.

Brief Description of Drawings

[0019]

[FIG. 1] FIG. 1 is an overall perspective view showing an
20 embodiment mode of a storage container according tothe present

invention.

[FIG. 2] FIG. 2 is an illustrative front view showing a

locking mechanism with a state in which a door element is

unlocked in an embodiment mode of a storage container according

25 to the present invention.



10 [FIG 3] FIG 3 is an illustrative front view showing a | ocking
mechanismw th a state in which a door elenent is |ocked in an enbodi nent
node of a storage container according to the present invention. 5 [FIG 4]

FIG 4 is an illustrative sectional viewl8howing a |ocking mechanismwith
its unlocked state in an enbodi rent node of a storage container according
to the present invention. [FIG 5] FIG 5 is an illustrative sectional view

showing a |locking nechanismwith its | ocked state in an enbodi nent 10 node
of a storage container according to the present invention. [FIG 6] FIG 6
is an illustregiove 3romic) ev show NPl Aust0eki vy feshiany Sew | sheuni egbadi ment
node of a storage container according to the present invention. [FIG 7]
FIG 7 is a degonsid utdethnd dmisiitat ivestsitoe v ewhidld & hdwd N ge Perh@eki g
mechani smin an enbodi nent node of a storage container according to the
present inverntdoked ikl & BpbddiGend mesdanf bhldtsiraid vensatheanatcot@ing
schematically showi ng a | ocking nechanismwith its |locked state in an
enbodi nent node e postsragei wwaritaisrer according 20 to the present
invention. [FIG 9] FIG 9 is an illustrative perspective view showing a
first advanci gl@nd ¥ etFBE! id sphat elofisarbedckengeaethaai swiewnslaswing
enbodi nent node of a storage container according to the present invention.
25 [FIG 10] &#N6cklitg mseahani bnsiitet iive pelspredi veatwt éw showigdiment
mode of a storage container accordingtothepresent invention.
[FIG. 5] FIG. 5 is an illustrative sectional view showing
a locking mechanism with its locked state in an embodiment
10 mode of a storage container according tothepresent invention.
[FIG. o] FIG. 6 is an illustrative front view showing a
lockingmechanism in an embodiment mode of a storage container
according to the present invention.
[FIG. 7] FIG. 7 is a deconstructed illustrative side view
15 showing a locking mechanism in an embodiment mode of a storage
container according to the present invention.
{FIG. 8] FIG. 8 is an illustrative sectional view
schematically showing a locking mechanism with its locked
state in an embodiment mode of a storage container according
20 to the present invention.
[FIG. 9] FIG. 9 is an illustrative perspective view showing
a first advancing and retracting plate of a locking mechanism
in an embodiment mode of a storage container according to

the present invention.

25 [FIG. 10] FIG. 10isanillustrative perspective view showing



11 the first advancing and retracting plate of FIG 9, viewed fromits
rear side. [FIG 11] FIG Ilisanillustrative perspective view showng a
second advancing and retracting plate of _a | ocking mechanism 5 in an
enbodi ment node of a storage contai ner aé&ording to the present invention.
[FIG 12] FIG 12 is an illustrative perspective view show ng the second
advancing and retracting plate of FIG 12, viewed fromits rear side. 10
Description of Reference Nunerals [0020] 1 container body 2 rimportion
(openi ng) 3 engaging recess (recess) 15 10 door elenent 11 casing 12 cover
13 guide 15 ttheough:dinlad 20 20d acki mgtmrechanigsmlaier ofafFyGpl at eviewtdry
el enment) 26 first advancing and retracting plate (first advancing and
retracting element)tBIrgamn pradgecti on 25 32 second advanci ng and retracting
pl ate (second advanci ng

[FIG. 11] FIG.1llisanillustrativeperspectiveviewshowing

a second advancing and retracting plate of a locking mechanism
5 in an embodiment mode of a storage container according to

the present invention.

[FIG. 12] FIG. 12isanillustrative perspective view showing

the secohd.advancing'Ahd retfacting'plafe of'FIG.;12, viewed

from its rear side.

10 Description of Reference Numerals
[0020]
1 container body
2 rim portion (opening)
3 engaging recess (recess)
15 10 door element
11 casing
12 cover
13 guide

15 through-hole
20 20 locking mechanism
21 rotary plate (rotary element)
26 first advancing and retracting plate (first advancing
and retracting element)
31 pin projection

25 32 second advancing and retracting plate (second advancing



12 and retracting el enent) 34 engaging projection (front end part) 35
grooved portion 36 pin projection 5 37 guide rib (guide elenent) Best Mde
for Carrying Qut the Invention [0021] Refgrring to the drawings, a preferred
enbodi ment of the present invention wi | B4be described herei nbel ow. As shown
in FIGS. 1 through 12, a storage container of the present 10 enbodinent is a
preci sion substrate storage container for transportation which is conprised
of a container body 1 for accomodating a plurality of precision substrates
as articles, a door elenent 10 for opening and closing the open front of
this contai neandoiytdactaipaigleafenteft and right | ocking 15 mechanisns 20 for
| ocki ng and unl ocki ng door elenent 10 that encloses the front of contai ner
body 1, and e¥th |ewdddigg mecdisadsieR0(fxotorerd oirkw rotary plate 21, a
pair of first advancing and retracting plates 26 and a pair of second
advanci ng and37 et rgieadvrd ppattesor82 and a plurality of guide 20 ribs 37.

[ 0022] Though not shown, the precision substrate is a thin circular

di sk- shaped s#m candugtor]eetfiern having a dianeter of 300 nmwith, of the
obverse and reverse sides, at least its obverse mrror-finished, and 25 or
26 pi ezes of The XZBikishstiat esuide plamémtlo and taken out of container body

1
Best Mode for Carrying Out the Invention

[0021] Referring to the drawings, a preferred embodiment of
thepresentinventionwilibedescribedhereinbelow.‘ As shown
in FIGS. 1 through 12, a storage container of the present
10 embodiment is a precision substrate storage container for
transportation which is comprised of a container body 1 for
accommodatingapluralityofprecisionsubstratesasarticles,
a door element 10 for opening and closing the open front of
this container body 1, a pair of left and right locking
15 mechanisms 20 for locking and unlocking door element 10 that
encloses the front of container body 1, and each locking
mechanism 20 is formed of a rotary plate 21, a pair of first
advancing and retracting plates 26 and a pair of second
advancing and retracting plates 32 and a plurality of guide
20 ribs 37.
[0022] Though not shown, the precision substrate is a thin
circular disk-shaped semiconductor wafer having a diameter
of 300 mm with, of the obverse and reverse sides, at least
its obverse mirror-finished, and 25 or 26 pieces of the

25 substrates are put into and taken out of container body 1



13 by a dedicated robot. [0023] As shown in FIG 1, container body 1 is
formed of a predetermned resin into a transparent front-open box having a
front opening and functions to acconnndahﬁaa plurality of 5 precision
substrates in alignnment fromtop to bott The predeterm ned resin that
forms this container body 1 is not particularly Iimted, but exanples may

i ncl ude pol ycarbonate, polyether imde, polyether sulfone, polyether

et herketone, <cyclo-olefin and the like. O these, polycarbonate is nost 10
preferable because it is excellent inrigidity and transparency. These
resins are inpdaréededichtefiecobdt. conductivity as necessary. [0024] In
contai ner body 1, the peripheral part of its front 1is bent outwards in an
appr oxi mat el y[202Rhhperavsdyowsedrni 6agl| ¥, aonvaewed,bddy M g dorimedpoft fon 2
for receiving the door elenent. Hollowed and fornmed on either side at top
and bott om onprééetenmenepardsgpheiatosutfracepefrentyi Sronpr poer box Rawieg
engagi ng recesses 3 for |ocking nechanisns 20 (see FIGS. 4, 5 and 8).

Pai rs of | eftaafebnt gipenieqr angt diinersonsate daramebdatpar albepl20yaet
intervals fromtop to bottomto hold precision substrates at their rear

peri pheri es byreeansonfsyplesbiatey gr coMemment gaiqm gfod éft batdom.ghTheeeth 5
for approximately horizontally holding a precision substrate at its

peri phery on boedes¢rrinedreedior i@ toppogisngheackonthereorbdstit - disdestof the

interior 25 of container body 1, pairs of these teeth 5 being arranged
particularlylimited, but examplesmay include polycarbonate,

poiYether imidé, polyether sulfone, polyether etherketone,
cyclo-olefin and the like. Of these, polycarbonate is most
10 preferable because it is excellent in rigidity and
transparency. These resins are imparted with electric
conductivity as necessary.
[0024]1 1In container body 1, the peripheral part of its front
is bent outwards in an approximately L-shape when sectionally
15 viewed, forminga rimportion 2 for receiving the door element.
Hollowed and formed on either side at top and bottom on the
inner peripheral surface of this rim portion 2 are engaging
recesses 3 for locking mechanisms 20 (see FIGS. 4, 5 and 8).
Pairs of left and right rear retainers 4 are formed in parallel
20 at intervals from top to bottom to hold precision substrates
at their rear peripheries by means of retaining grooves. A
pair of left and right teeth 5 for approximately horizontally
holding a precision substrate at its periphery on both sides
are formed opposing each other on both sides of the interior

25 of container body 1, pairs of these teeth 5 being arranged



14 at intervals fromtop to bottom [0025] Each tooth 5 is conprised of a
flat plate forned in an approxinmately w dely open-V-shape or an
approximately sem -circular arc shape, when viewed in plan, so as to go 5
al ong the side periphery of the precisi of%substrate, a flat, front medium
t hi ckness area fornmed integrally in the front and interior part of the flat
plate, a flat, front thick area fornmed integrally on the front outer side
of the flat plate and |ocated outside the front nediumthickness area, a
rear 10 nmediumthickness area forned integrally in the rear part of the
flat plate, and nsemtdlsedronhigk v dacfioomed in the rear part of the flat
plate and in front of the rear nedium thickness area and | ocated close to
t he side wal | [@F2TbnFaiametooibdy 1s ddnpO0XE] K \eerftlecaplstepfohaedwih!| cone
into contact with the side periphery of the precision substrate is somewhat
formed between dpyerdsxomteredi wimle hy chpessV-aslespandr t e dppnoxthmatklyar ea of
tooth 5, so that the front thick area functions to stop substrates tipping
forwards out sdmicomimiwnerr body shaywen wieroorewt@nentpllén sso envved.gAl so, a
thin thickness area that is slightly indented is fornmed between the front
medi un® t hi ckalessy d&heasadd pdel pleary medi b pig ckahess sabed,radred ehikatt hin
t hi ckness area opposes the side periphery of the precision substrate,
form ng a verfromr medigap therkelstaveerea forikids i25egayp l lyeehhtBe hbréozont al |y
support the precision substrate

and interior part of the flat plate, a flat, front thick area

formed integrally on the front 6utér side of the flat plafé
and located outside the front medium thickness area, a rear

10 medium thickness area formed integrally in the rear part of
the flat plate, and a small rear thick area formed in the
rear part of the flat plate and in front of the rear medium
thickness area and located close to the side wall of container
body 1.

15 [0026] A vertical step that will come into contact with the
side periphery of the precision substrate is somewhat formed
between the front medium thickness area and the front thick
area of tooth 5, so that the front thick area functions to
stop substrates tipping forwards out of container body 1 when

20 door element 10 is removed. Also, a thin thickness area that
is slightly indented is formed between the front medium
thickness area and the rear medium thickness area, and this
thinthickness areaopposes the sideperipheryof theprecision
substrate, forming a very narrow gap therebetween. In this

25 way, teeth 5 horizontally support the precision substrate



15 at its side peripheral parts with their front nmediumthickness areas
and rear nediumthickness areas, with a high accuracy, so as to prevent
occurrence of troubles due to precision _substrates' vertically tipping over
when they are put in and 5 taken out by &°dedi cat ed robot . [ 0027] Provi ded
at both sides in the front and at the center in the rear on the bottom
surface of container body 1 are positioning pieces that are positioned and
nounted to 10 processing equi pnment while a snmall bottom pl ate made of a
thin plate is renovably attached fromthe rear, at the rear part of the
bot t om sur f acet ét scoitaapreripbodylpamet wchalidhein deont frieekisint hlatcenes$i tt ed
frombelowto this bottomplate are detected by processing equi pnent so
t hat the storagsmadB:rcontarmesdiypehitdimenmberasf pretisshoghsabstrates, etc.
can be known. [0028] A robotic flange 6 that is held by an automatic
transporter ceblas an OHvVéest detachadhye nofint edulates hdueenvepreofsibe top of
contai ner body 1. Thick disk-shaped or U shaped 20 carriage handl es are
attached to t$ebsutaresunfeadesadfl yootihpinbeost devheal thegfaconmtd neramddy 1
so that the storage container is transported by holding the paired carriage
handl €5. [ 0028ferPozut iloni agded ecesed bovbom pl ate, robotic flange 6 and
carriage handles are fornmed of polycarbonate, polyether 25 im de, polyether
sul fone, pol ye@®&t] et her ket one,
Provided at both sides in the front and at the center
in the rear on the bottom surface of container body 1 are
positioning pieces that are positioned and mounted to
10 processing egquipment while a small bottom plate made of a
thin plate is removably attached from the rear, at the rear
part of the bottom surface of container body 1. Detachable
identifiers that are fitted from below to this bottom plate
are detected by processing equipment so that the storage
15 container type, the number of precision substrates, etc. can
be known.
[0028] A robotic flange 6 that is held by an automatic
transporter called an OHT is detachably mounted at the center
of the top of container body 1. Thick disk-shaped or U-shaped
20 carriage handles are attached to the outer surfaces of both
thesidewallsof container body 1 so that the storage container
is transported by holding the paired carriage handles.
[0029] Positioning pieces, bottom plate, robotic flange 6

and carriage handles are formed of polycarbonate, polyether

25 imide, polyether sulfone, polyether etherketone,



16 cyclo-olefin resin or the like. These materials may be added wth
carbon bl ack, acetylene black, carbon fibers, carbon nanotubes, netallic
fibers, anti-static agents and the like, if necessary. 5 [0030] As shown in
FIGS. 2 to 5, door elenent 10 includes alf%asing 11 that will be detachably
fitted in a sealing manner to rimportion 2 of container body 1, a pair of
covers 12 which cover both the left and right sides of the obverse side of
the casing 11. Locking nmechani sms 20 are arranged between 10 casing 11 and a
pair of covers 12. This door elenent 10 is fornmed of polycarbonate

cont ai ni ng fl yoeilBeolpdl yicesHonatreshe palkeet hehesulrianes 1 4908 yat/hes adakde,

pol yet her etherketone, <cyclo-olefin resin or the like into a

| ateral | y-1 ongithappi-byhnBleky, r eetapguhar bshape watboht $ibewk, Ceardbs
rounded 15 when viewed fromthe front. The material of door elenent 10 is

i mparted w t hnaapdubbkyiet @51 Negepsasy. ah003dta i playeldd ynaftindes, 13 of
linear rail configurations opposing each other are formed on both the
opposi ng surfageseceksaagi.ng 11 and paired covers 12 (see FIGS. 2 to 5) .
First 20 and second advancing and retracting plates 26 and 32 of | ocking

mechanibsms 20 [8080gui Aedstasieh Moy esLGH 0y Hh e, guicde sukk@ees 100finthases
plurality of guides 13. Casing 11 has a shallow, approximately dish-Iike

section. Attaghetsiry thetleeniiiall bdaet ahae Featediideadied Nengashngrand
arranged top to bottom 25 are elastic front retainers for holding precision
substrates to rim portion 2 of container body 1, a pair of covers 12
which cover both the left and right sides of the obverse side
of the casing 11. Lockingmechanisms 20 are arranged between
10 casing 11 and a pair of covers 12. This door element 10 is
formed of polycarbonate containing fluorine, polycarbonate,
polyether sulfone, polyether imide, polyether etherketone,
cyclo-olefin resin or the like into a laterally-long,
approximately rectangular shape with its four corners rounded
15 when viewed from the front. The material of door element 10
is imparted with conductivity as necessary.
[0031] Apluralityofguides 13 of linear rail configurations
opposing each other are formed on both the opposing surfaces
of casing 11 and paired covers 12 (see FIGS. 2 to 5). First
20 and second advancing and retractingplates 26 and 32 of locking
mechanisms 20 are guided and moves along the guide surfaces
of these plurality of guides 13. Casing 11 has a shallow,
approximately dish-like section. Attached to the central

part on the rear side of the casing and arranged top to bottom

25 are elastic front retainers for holding precision substrates



17 at their front peripheries by neans of holding grooves. [0032] An

endl ess seal gasket 14 to be di sposed between rim portion 2 of container
body 1 and door elenent 10 is fitted along the peripheral wall of casing 11
in a conpressible and 5 defornable mannerl Thr ough- hol es 15 that correspond
to engaging recesses 3 of rimportion 2 are fornmed on both sides at the
top and bottom of the peripheral wall (see FIGS. 4, 5 and 8). [0033] As
shown in FIGS. 6 through 12 each | ocking nechanism 10 20 includes: a rotary
plate 21 that is rotatably supported by door elenent 10, a pair of first
advanci ng andatethadti igonpl peespR6ribkischyeaehnsasft hoddiagagy oplvetse 21
rotates, linearly advance froma reference position inside door elenent 10
toward the pépDphér adn waldleafs deal ehskehntl 4@ onhenddgossed érgmtectOrih i s

| ocked and linearly retract fromthe projected position to the reference
position insiderdaon 2lefrerdntll ndremodiyon astietient dlementinlOdked;tsedond
advancing and retracting plates 32 each of which is rotationally joined to
and support edabygngt tiee foeonitphendh Ipantl 106 £ assoiciqtiddi i & storadhearzciilg: and
retracting 20 plate 26, and projects fromthe peripheral wall of door

el ement 10 addfbrmabilat naengagi NMhrecgissh3led thHntlanecobodypdnahea door
elemrent 10 is | ocked and retracts and returns fromengaging recess 3 of
cont ai ner bodgngaghhg dooss et eBeaf Al phen idoo? amwd Eoenkdlon iotinkadked;
pairs of guide ribs 37, each pair 25 functioning to gradually incline the
second advancahgthadtop and bottom of the peripheral wall (see FIGS. 4,

5 and 8).
[0033] As shown in FIGS. 6 through 12 each locking mechanism
10 20 includes: a rotary plate 21 that is rotatably supported
by door element 10, a pair of first advancing and retracting
plates 26 whicheach, as this rotaryplate 21 rotates, linearly
advance froma referencepositioninsidedoor element 10 toward
the peripheral wall of door element 10 when door element 10
15 is locked and linearly retract from the projected position
to the reference position inside door element 10 when door
element 10 is unlocked; second advancing and retractingplates
32 each of which is rotationally joined to and supported by
the front endpart of associated first advancingandretracting
20 plate 26, andprojects fromthe peripheral wall of door element
10 and fits into engaging recess 3 of container body 1 when
doorelement 10is lockedandretractsandreturns fromengaging
recess 3 of container body 1 into door element 10 when door
element 10 is unlocked; pairs of guide ribs 37, each pair

25 functioning to gradually incline the second advancing and



18 retracting plate 32 in the thickness direction of door elenent 10 as
the plate is projected when door elenent 10 is | ocked. [0034] Each | ocking
mechani sm 20 is formed of pol ycarbonate, pol ybutyl ene terephthal ate,
pol yet her im de, polyether 5 sulfone, pollﬁet her et herketone, pol yphenyl ene
sul fone, polyacetal resin or the |like. These materials may be added wth
carbon bl ack, acetyl ene black, carbon fibers, carbon nanotubes, netallic
fibers, anti-static agents, talc and the like, if necessary. 10 [0035]
Rotary plate 21 is formed with a cylindrical, actuated rib 23 in the center
of a disk 22 meidraotatg elaltky3and tehe ahliyknssppbrteatd iom dhelcahvei seest de of
casing 11 at the mddle, and is rotated by an actuating key of the door
openi ng/ cl osi hg asdéeniecel ahé cis icsrdijrsardddhthr dugh elbaresntl 2 0 nitolackedt ed ri b
15 23 fromw thout. Disk 22 of this rotatory plate 21 has a pair of sem
circul ar groove034 bt £ah 1ockedgimedham icnr 2onfsef enhedlof dotecarioonatue end
of each groove slot 24 is greatly curved toward the center of rotary plate
21. [0036] A palybuofybsms 2&rdpithnglane appo dxethtel ymldshapelaeehe?0
projectively forned fromthe outer peripheral surface of actuated rib 23.
Each afm 25 emghfiese A pobyechéeonetinechayesne 12p6dbyphengbynéuacifonef o | ock
rotary plate 21 at a nornal position (see FIG 6). [0037] As shown in FIGS.
9 and 10, eacgtoiydsétalvsrgimgrantde 2Skeet rEctsagngtietien 126 nay peseddeadl |y
formed as a rectangul ar

with carbon black, acetylene black, carbon fibers, carbon

nanotubes, metallic fibers, anti-static agents, talc and the
like, if necessary.

10 [0035] Rotaryplate 2]l is formedwithacylindrical, actuated
rib 23 in the center of a disk 22 and rotationally and axially
supported on the obverse side of casing 11 at the middle,
and is rotated by an actuating key of the door opening/closing
device which is inserted through cover 12 into actuated rib

15 23 fromwithout. Disk 22 of this rotatory plate 21 has a pair
of semi circular groove slots 24 formed in the circumferential
direction. One end of each groove slot 24 is greatly curved
toward the center of rotary plate 21.

[0036] A pair of arms 25 having an approximately J-shape are

20 projectively formed from the outer peripheral surface of
actuated rib 23. Each arm 25 engages a projection in cover
12 to thereby function to lock rotary plate 21 at a normal
position (see FIG. 6).

[0037] As shown in FIGS. 9 and 10, each first advancing and

25 retracting plate 26 is essentially formed as a rectangular



19 plate wth indentations and projections 27 parallel-formed on both
sides in order to enhance its strength. The plates are positioned on upper
and |l ower sides of rotary plate 21 and between casing 11 and cover 12 so as
to be linearly novable, 5 guided by neand%f multiple guides 13. This first
advancing and retracting plate 26 has a neck portion 28 at its front end
part. Attached to this neck portion 28 is a coupling pin 29 to be coupled
wi th second advancing and retracting plate 32. A cylindrical pin 30 which
will fit into groove slot 24 10 of rotary plate 21 is fornmed upright at the

center in thgpwﬂg WArH ot dres toRUe SR B bae 16288 ohlsC 7 parh 0881 rELhel
advancing and retracting plate 26 has cylindrical projections 31

projectively $Qromch it hnsbéerpabtsnitdeeLoft A%« H.n FheSp12tagd 3 so
that they can be 15 slidably held between guides 13 and 13 of casing 11 and

cover 12. [0939]pAsi SNoNed idh Rl r khandwk? ssaeh secendaagvanaingziand

retracting plate 32 is essentially formed as a ribbed rectangular plate

wi th indentatiglpc2ndcpl @d£id ONSardBcdPepanald als-fOpaEId kMG RoshHes, i n
order to enhance its strength. The plates are placed between casing 11 and

cover 42 and gyiged bgbmeaﬁ@né_qufulrﬂﬂﬁlié) Qigdisdes 13rrand rauisteadvBec8dg Thi s
second advancing and retracting plate 32 has a tapering end formed as an

engagi ng proj £6d 1 Ao 3chavd NG fe 3P HRd MRl 2o rthicangdl ak sest Eednt Thi s
engagi ng projection 34, as it is
end part. Attached to this neck portion 28 is a coupling pin
29 to be coupled with second advancing and retracting plate
32. A cylindrical pin 30 which will fit into groove slot 24
10 of rotary plate 21 is formed upright at the center in the
end part on the obverse side (see FIG. 7).
[0038] First advancing and retracting plate 26 has
cylindrical projections 31 projectively formed on both side
parts thereof as shown in FIGS. 2 and 3 so that they can be
15 slidably held between guides 13 and 13 of casing 11 and cover
12.
[0039] As shown in FIGS. 11 and 12, each second advancing
and retracting plate 32 is essentially formed as a ribbed
rectangular plate with indentations and projections 33
20 parallel-formedonbothsides inorder toenhance its strength.
The plates are placed between casing 11 and cover 12 and guided
by means of multiple guides 13 and guide ribs 37. This second
advancing and retracting plate 32 has a tapering end formed

as an engaging projection 34 having an approximately

25 triangular section. This engaging projection 34, as it is



20 being inclined, penetrates through through-hole 15 of door elenent 10,
and is inserted into engagi ng recess 3 of container body 1. [0040] Forned
in the end part of second advancing and 5 retracting plate 32 is a U shaped
grooved portion 35 which detachably receéi®ves and hol ds coupling pin 29 of
first advancing and retracting plate 26. Second advancing and retracting
plate 32 has cylindrical pin projections 36 projectively forned on both

| ateral sides thereof so that 10 they can be slidably held between guides 13
of casing 11 and cover 12. [0041] A plurality of guide ribs 37 are arranged

in pairs at sédes diclhee@Pvasrse: &ides afhGasime nkbu@Prpesicnd seaghqgbher

and spaced accordingly, and located at both sides of second 15 advanci ng and

retracting platendgt 90,and 9sheJdrte@ni R€d oWighlyinR Fe i £ 831 885t 36nand
guide the plate in the top-and-bottom direction of door elenent 10. Each

guide rib 37 psaformed in a rectangular triangle formthat gradually
becones narrow as it goes fromthe exterior to the interior of door el enent

20 10 so that[pts0i natdmeds S faee ddy ?B@Ccff Wddbrid il €Gtd adhdg 36 of
second advancing and retracting plate 32 functions to incline projecting

secondsadvanciagraddi figtg Beté P plAte u32hapRr Ragbevel) pekt18nt 9545h degr ees,
preferably 15 to 25 degrees, wth respect to first advancing and retracting
plate 26 or @6tatBall{ertéONves ARNERBNYs(8668pk &y Pln 29 of first
advancing and retracting plate 26. Second advancing and
retracting plate 32 has cylindrical pin projections 36
projectively formed on both lateral sides thereof so that
10 they can be slidably held between guides 13 of casing 11 and
cover 12.
{0041] A plurality of guide ribs 37 are arranged in pairs
at sides on the obverse side of casing 11, opposing each other
and spaced accordingly, and located at both sides of second
15 advancing and retracting plate 32 so as to be in contact with
pin projections 36 and guide the plate in the top-and-bottom
direction of door element 10. Each guide rib 37 is formed
in a rectangular triangle form that gradually becomes narrow
as it goes from the exterior to the interior of door element
20 10 so that its inclined surface in contact with pin projection
36 of second advancing and retracting plate 32 functions to
incline projecting second advancing and retracting plate 32
an angle (08) of 10 to 45 degrees, preferably 15 to 25 degrees,

with respect to first advancing and retracting plate 26 or

25 its direction of movement (see FIG. 5).



21 [0042] The reason for specifying the inclined angle of second advancing
and retracting plate 32 within the range of 10 to 45 degrees is that there
is a fear that if the inclined angle is snaller than 10 degrees, engagi ng
proj ection 34 of second 5 advancing and F@tracting plate 32 will nove
slidably relative to engaging recess 3 of container body 1 generating
particulates. In contrast, if the inclined angle exceeds 45 degrees, the
| oad required to nove second advancing and retracting plate 32 becones
| arge, causing hindrance to the 10 novenent of second advanci ng and
retracting pl 80e432. THHO43Fohrfdrhepabodleingtidie 1hel open ahgdrtodbecontai ner
body 1 is confined with door elenent 10, the door opening/closing device
of the processdngnefugpoeatrdt tasstaindy prlesses2dedthisl ementarlfe agail@stori m
portion 2 of container body 1, then 15 the door opening/closing device
rotationally ébtdedmeses dtsatjatpllatme Als affesac thladc k€ nghergchdnirsm 26gila t he
cl ockwi se direction fromwthout. [0044] As rotary plates 21 turn
cl ockwi se, eath dnalster athwantd nip @k s eengaying prafecbonb®d md gacded by
guides 20 13, linearly projects out in the top-and-bottomdirection of door
el ement 10. Withatbisgpmej eetiragt bhgfdlregte adwarici mgvearididadinaceilagipkat e
26, each second advancing and retracting plate 32 projects forwards out
from t hr ough- hol endsgofigdoecessl 8nefit chftasnet bedpeilngegeirdeédnby gui des 13
and guide ribs 25 37 and inclined. At the sanme tinme, engaging projection 34
particulates. . In contrast, if the inclined angle exceeds 45

dégrees;vthe load reqﬁired to move second.édvancing and
retracting plate 32 becomes large, causing hindrance to the
10 movement of second advancing and retracting plate 32.
[0043] In the above, when the open front of container body
1 is confined with door element 10, the door opening/closing
device of the processing equipment fits and presses door
element 10 against rim portion 2 of container body 1, then
15 the door opening/closing device rotationally actuates rotary
plate2l of eachlockingmechanism20intheclockwisedirection
from without.
[0044] As rotary plates 21 turn clockwise, each first
advancing and retracting plate 26, being guided by guides
20 13, linearly projects out in the top-and-bottom direction
of door element 10. With this projecting of first advancing
and retracting plate 26, each second advancing and retracting
plate 32 projects forwards out from through-hole 15 of door
element 10 as it is being guided by guides 13 and guide ribs

25 37 and inclined. At the same time, engaging projection 34



22 of each second advancing and retracting plate 32 inclines and noves
into oblique contact with the front face of engaging recess 3 of container
body 1. This inclined contact enables door elenent 10 to tightly seal and
confine the front of 5 container body 1 (%2e FIGS. 3, 5 and 8). [0045] Upon
this, instead of being forned with a sinple plate-like shape, the front end
part of second advancing and retracting plate 32 is formed with engagi ng
projection 34 having an approximtely triangular section which is reduced
10 in area, so that its contact area with the front face of engaging recess

3 is reduced amdehth SRSl ah@ah@mgr kedl ¥eefrhiceiiant Iy atel 3w nata ithe ri sk
of particul ates being generated. [0046] In contrast to the above, when door

el ement 10 i s anuen®ves ihirensl Neghd eshrakteent @icher £ bosly fhcet HE iy ihey
openi ng/ cl osing device rotationally actuates rotary plate 21 of each

| ocki ng nechanrksms203id¥ thatauat-epspckw 9@ i sdi hetihea démrant tdheutles 0047]
As rotary plates 21 turn counterclockw se, each first advancing and

retracting pl aber26ichenty 1guicded ibhtdy des1 2RdloddiReardne rtgmctss from
the projected position to the original position. Wth this retraction of

first advanci pgntanéereboagt iing sleatre 26, 36ach dmclgyned, second advanci ng
and retracting plate 32 retracts from engagi ng recess 3 of container body

1 into throughobalse 15p6h €ROE, eigBeALd18r BEiA§ &okfsHl iieh bhkSmple
retraction, door elenment 10 is set to
plate-like shape, the front end part of second,advancing and
retfacting platé 32 1is forméd with engaéing projectibn 34
having an approximately triangular section which is reduced
10 inarea, sothat itscontact areawith the front faceof engaging
recess 3 is reduced and it is possible tomarkedly efficiently
eliminate the risk of particulates being generated.
[0046] In contrast to the above, when door element 10 is
removed from the front of container body 1, the door
15 opening/closing device rotationally actuates rotary plate
21 of each locking mechanism 20 in the counterclockwise
direction from without.
[0047] Asrotaryplates 21 turn counterclockwise, each first
advancing and retracting plate 26, being guided by guides
20 13, linearly retracts from the projected position to the
original position. With this retraction of first advancing
and retracting plate 26, each inclined, second advancing and
retracting plate 32 retracts from engaging recess 3 of

container body 1 into through-hole 15 of door element 10.

25 As a result of this retraction, door element 10 is set to



23 Dbe renovable fromthe front of container body 1 (see FIGS. 2 and 4)
Then and thereafter, door elenent 10 is renoved fromthe front of container
body 1 by its being suctioned by the door_opening/closing device. 5 [0048]
According to the above configuration, if #rst advancing and retracting
pl ate 26 noves linearly, second advancing and retracting plate 32 that is
separated fromthe forner fits and engages engagi ng recess 3 of contai ner
body 1 as it is being inclined, therefore there is no fear of 10
particul at es bei ng generated due to rubbi ng between engagi ng recess 3 of
cont ai ner bodypel apdosebdrdfadmanbenfrantd cetcactanger phade B2(sdaritiees .,
since the advancing and retracting plate is divided into first and second
advanci ng and 2r andad!i.ngTheh aded 26e aaddf 321, | dosecolshady alntiing @ ved
retracting plate 15 32 is inclined steeply toward the cover there is no risk
of causing i ftrend ehendeonitt lo fcasinng ihk ramtdgovenyld tef bedorg eduerteninedlO.
[ 0049] Mbreover, since the advancing and retracting plate is divided into
first and secoyd tadvanoirn@pand ngtalactiing de2d gad.at es 26 and 32 so that the
| ongi tudi nal di mensions of first and second advancing and retracting pl ates
2 6 and 32 ar do0ddycefdccoirtiihg posshbl ebboeenbandcgutrheibhexdrfalfirisgi dity in
the longitudinal direction. Particularly, for second advancing and
retracting pl adwad2ion ahidc i etha cerngagipig tfeordere mactess 12mddre t,ongidardi nal
di rensi on can be designated as much as one

advancing and retracting plate 32 that is separated from the

former fits and engages engaging recess 3 of container body
1 as it is being inclined, therefore there is no fear of
10 particulates being generated due to rubbing between engaging
recess 3of containerbody l and secondadvancingandretracting
plate 32. Further, since the advancing and retracting plate
is divided into first and second advancing and retracting
plates 26 and 32, if second advancing and retracting plate
15 32 is inclined steeply toward the cover there is no risk of
causinginterferencewithcasingll andcover 12 of door element
10.
[0049] Moreover, since the advancing and retracting plate
is divided into first and second advancing and retracting
20 plates 26 and 32 so that the longitudinal dimensions of first
and secondadvancingandretractingplates 26 and 32 are reduced,
it is possible to enhance the flexural rigidity in the
longitudinal direction. Particularly, for second advancing
and retracting plate 32 on which the engaging force acts,

25 the longitudinal dimension can be designated as much as one



24 to three times of the lateral dinension, so that the flexural rigidity
in the longitudinal direction can be markedly inproved. [0050] Accordingly,
even with a small force (e.g., a force 5 not greater than 40 N) , it is
possible to transfer the engaging force 4% second advancing and retracting
plate 32 efficiently enough to achieve reliable sealing. Hence, it is no
| onger necessary to hold first and second advancing and retracting plates
26 and 32 with a strong supporting structure. In 10 addition, it is possible
to reduce the space of door elenment 10 and reduce its thickness. Further,
since the advanctiigee arithasebragid ngtplratled hasn ahoepssd yhassemblradxural
configuration of individual first and second advancing and retracting
plates 26 andi32diitly is possilbheitadeasill yYirepltdes ofany dehengparddd yl5 t hat
have been worn out or seriously damaged by continuous use, inpacts or the
i ke. [0051] FEwptbeed.since the advancing and retracting plate is assenbled
of a plurality of parts, the reaction force from door elenent 10 wll not
be directly traonsoarredcbéodingayy S0emplwittth 2lsmhA@NCeottei te pPSsidlferice
efficiently prevent rotary plate 21 fromrotating freely and/ or being
damaged and shoklgrexpecthaali@b) e isel § poeisimlicngo tAlase,fed tit€ enly@i@nigS No
need of formng specially shaped multiple camfacets in rotary plate 21 of
| ocki ng nechaffosme2s skheneond v gus aid andcedt bect 29g pilaplel 32 @dficiently
enough to achieve reliable sealing. Hence, it is no longer
necessary to hold first and second adVancing and retracting
plates 26 and 32 with a strong supporting structure. In
10 addition, it is possible to reduce the space of door element
10 and reduce its thickness. Further, since the advancing
and retracting plate has an easily assembled configuration
of individual first and second advancing and retractingplates
26 and 32, it is possible to easily replace only the parts
15 that have been worn out or seriously damaged by continuous
use, impacts or the like.
[0051] Further, since the advancing and retracting plate is
assembled of a plurality of parts, the reaction force from
door element 10 will not be directly transferred to rotary
20 plate 21, hence it is possible to efficiently prevent rotary
plate 21 from rotating freely and/or being damaged and still
expect reliable self-returning. Also, since there isnoneed
of forming specially shaped multiple cam facets in rotary

plate 21 of locking mechanism 20, the configuration can be

25 simplified.



25 [0052] Since it is not necessary to use any engagenent shaft nade of
netal, there is no fear of the precision substrates acconmodated in
cont ai ner body 1 from being contam nated due to netal elution. Moreover,

si nce | ocki ng mechani sm 20 can 5 be operated by a smaller force than that in
conventional configurations, there is no fear of the precision substrate
failing to be taken out and being contamnated. Still nore, since engaging
projections 34 of nultiple second advancing and retracting plates 32 are
brought into contact with 10 respective front faces of engagi ng recess 3 of
cont ai ner body[00bE2]n 8hAnktBcit Aednsaneledsaty gbtlge sedl ecgayanaet dodit 1,
door elenent 10 is unlikely to deformor be tilted, and also seal gasket 14
can be def or methaand rbmeught ¢ oe Ui ey Mea@nbacthe Wwidc s wpadbsanraeshence
it is possible to markedly inprove 15 sealing performance. [0053] Though in
t he above enbedidemiodmdel t hecobverser sicde 1 of raradenggldohsandneted dd h a
pair of left and right covers 12, the configuration is not limted to this.

For exanple, ddecohueesatsode afowasidry, Elintry 1bekcovyenedhhyiams?mgtan cover
20 12. Further, guides 13, arns 25, pin projections 31 and 36, coupling
pins 2% may beomgidiedd ibicreased Ier riedugedHah thybeim asoappitosnal e as
showmn in FIGS. 1 through 12. A silicone resin and/or fluoro resin nmay be
added to the rrirgFiilratdforisgt ahygrpl aseaso Thapaifr ele fpirsd i adbvanaibig: wick
retracting 25 plates 26, paired second advancing and retracting plates 32
failing to be taken out and being contaminated. Still more,
since eﬂgaging-pfbjections 34 of multiple second advancing
and retracting plates 32 are brought into contact with
10 respective front faces of engaging recess 3 of container body
1 in an inclined manner to tightly seal container body 1,
door element 10 is unlikely to deform or be tilted, and also
seal gasket 14 can be deformed and brought into uniformcontact
with rim portion 2, hence it is possible to markedly improve
15 sealing performance.
{0053] Though in the above embodiment mode the obverse side
of casing 11 is covered with a pair of left and right covers
12, the configquration is not limited to this. For example,
the obverse side of casing 11 may be covered by a single cover
20 12. Further, guides 13, arms 25, pin projections 31 and 36,
coupling pins 29 may be modified, increased or reduced in
number as appropriate as shown in FIGS. 1 through 12. A
silicone resinand/or fluororesinmay be added to thematerial

of rotary plates 21, paired first advancing and retracting

25 plates 26, paired second advancing and retracting plates 32



26 and nmultiple guide ribs 37 of |ocking nmechanism 20, so as to inprove
slidability. [0054] Further, first and second advancing and retracting
plates 26 and 32 may be forned in bar-like shapes or other 5 shapes.
Engagi ng projection 34 and guide ribs 37 ©f second advancing and retracting
plate 32 may have a triangular section or may be forned in a trapezoi dal
shape or the like as long as the sane operational effect can be obtained.
Further, guide ribs 37 nay be provided for cover 12 so that engagi ng proj
ection 10 34 of second advancing and retracting plate 32 is adapted to be
i nclined and ahdt mtiheipéar ghade efibengagbfiglvekésy BecR@ni€habis Ed] aA

st orage contai ner conprising: a container body for accommodating articles;
a door el enentof ampepeni sgidaditliagi.ng the opening of the container body;
and a | ocking nmechanism5 for |ocking the door elenent that covers the
openi ng of theoo6aMt arumet hdodyf i chareact erdcoed iad vialmati nighenkdoekicrgcreabani sm
includes: a rotatable rotatory elenent; a first advancing and retracting
el ement whi chpliatesag6oadang? mwy tbd > mmeddtiiromaaf-1tike chbater prebenemnt ,
projects 10 toward the door elenment's periphery froma door elenent's

ref erefce posshapaswhelndgdgi toqire]eiteindn 133 badkgdidadrtles 3hsef tecbhe door
el enment's reference position when the door elenent 1is unlocked; a second
advanci ng andadetnadhygnrgdetenentt i phate 32 may havea triangular section

or may be formed in a trapezoidal shape or the like as long
as the same operational effect canbeobtained. Further, guide
ribs 37maybe provided for cover 12 so that engagingprojection
10 34 of second advancing and retracting plate 32 is adapted

to be inclined and abut the rear face of engaging recess 3.



is rotatably supported by the first advancing and retracting 15 el enent, and
projects out fromthe door elenent to be inserted into a recess in the

i nner periphery of the opening of the container body when the door el enent
is locked and returns fromthe recess of?the container body towards the
door elenent when the door elenment is unlocked; and a guide elenment for 20
i nclining the second advancing and retracting elenent in the door elenent's
direction of thickness when it is projecting. [2] The storage contai ner
according to Claim1l, wherein the door elenent is forned of a casing to be
fitted to the opening of the contai nercllzody and a cover that covers the
casing, 25 the rotary elenent, first advancing and retracting el enent 28

and second adyahci Agsandaget cantahgeel eomptriatiaglkabdcontaibhetrweeryt fiercasi ng
and the cover, and the guide elenent of the |ocking nechanismis forned at

| east on one atcbhrodpposynrytisuidsgcesoolr dlwnaast ag oproh ineadeebsibg[ 3]
The storage contai ner according to Claiml or 2, wherein pin projections

t hat cone i ntoheospacinyi bh tie @inttei redenenty; amrel bodpediay hethahatear a
sides of the second advancing and retracting element in the |ocking
mechanbsm t héoguidekehenend ddox Baenedtt ohhaveoaar apptoxipatielg ofokitgonal
section, and 10 the contact surface of the guide elenent that abuts the pin
proj ecti ons otohbeiseeonddgdvaneragtandzedt iacthag el enment is inclined so

t hat the second advancing and retracting element that is projecting is
inclined at an angtker aagkhggf meshidfism includes: a rotatable rotatory

element; a first advancing and retracting element which, in
accordancewith the rotationof the rotatoryelement, projects
10 toward the door element’s periphery from a door element’s
reference position when the door element is locked and returns
to the door element’ s reference position when the door element
is unlocked; a second advancing and retracting element which
is rotatably supported by the first advancing and retracting
15 element, and projects out from the door element to be inserted
into a recess in the inner periphery of the opening of the
container body when the door element is locked and returns
from the recess of the container body towards the door element
when the door element is unlocked; and a guide element for
20 inclining the second advancing and retracting element in the
door element’s direction of thickness when it is projecting.
[2] The storage container according to Claim 1, wherein the
door element is formed of a casing to be fitted to the opening
of the container body and a cover that covers the casing,

25 the rotary element, first advancing and retracting element



to 45 degrees with respect to the first advancing and retracting 15
el enment. [4] The storage container according to Caim1l1, 2 or 3, wherein
t he second advancing and retracting element in the |ocking mechanismis
formed as an approximately flat plate, amPthe front end part of the second
advancing and retracting element 20 is formed in a shape that reduces the
area of contact wwth the recess of the container body.
and second advancing and retracting element are laid out
between the casing and the cover, and the guide element of
the locking mechanism is formed at least on one of the opposing
surfaces of the casing and the cover.

5 [3] The storage container according to Claim 1 or 2, wherein
pin projections that come into contact with the guide element
are formed at both lateral sides of the second advancing and
retracting element in the lockingmechanism, the guide element
is formed to have an approximately polygonal section, and

10 the contact surface of the guide element that abuts the pin
projections of the second advancing and retracting element
isinclinedsothat the secondadvancingand retractingelement
that is projecting is inclined at an angle ranging from 10
to45degreeswith respect tothe first advancingandretracting

15 element.

[4] ThestoragecontaineraccordingtoClaiml, 2or 3, wherein
the second advancing and retracting element in the locking
mechanism is formed as an approximately flat plate, and the
front end part of the second advancing and retracting element

20 is formed in a shape that reduces the area of contact with

the recess of the container body.





