1 SPECI FI CAH ON DOOR STRUCTURE AND SUBSTRATE STORAGE CONTAI NER
Technical Field [0001] The present invention relates to a door
structure for 5 a container body for storing substrates such as

sem conductor wafers and the like as well as a substrate storage
cont ai ner. Background Art [0002] Thoughlnot illustrated, a
conventional substrate storage container is conprised of a container
body for storing 10 a plurality of substrates such as sem conductor
wafers in alignnent and a door structure to be detachably fitted into
the open front portion of the container body. This substrate storage
container is set to sem conductor KEESLIFFESEEE8I ng equi pnent in
amass- producti on process of sen1conductor§§arts , 15 and its door

structure is dﬁF@h§tB@QFP?EOEWRéHHﬁWHGQFb GRBGE aCORPEAINER

openi ng/ cl osin eV|c of. e processi ng equi pnent, to neet the
demands for cl Eé@ at ent docunents 1 and 2) . [0003] Wile
the substrate ge contalne 1S basically 20constructed such that
the door struc f?%éﬁ T%%@ﬁsaeaﬁ&néfre&?éanaﬁﬁl@&&rs CAPISPYR SERES Gt Fox
openi ngt cl osi n equlRent t he doar
structuée i's E%%%%#%@ﬁﬁgéﬁé %OB yq%n 5%%?%?%?SﬁﬁgﬁcgnFPSEBFe

takes place or, ‘(‘]P‘%?c@. &hd €8k iﬁc&é& RJ ‘lf.][ Uty suﬂs{ﬂ%ogggﬁaé?én %%g%%%%?r

det aches 25t he door structure fromthe contai ner
dedi cat ed Background Art

[0002] Though not illustrated, a conventional substrate

~~

storage container is comprised of a container body for storing
10 a plurality of substrates such as semiconductor wafers in
alignment and a door structure to be detachably fitted into
the open fronf portion of the container body. This substrate
storage container is set to semiconductor wafer processing
equipment inamass~productionprocessof semiconductorparts,
15 and its door structure is automatically opened and closed
by a door opening/closing device of the processing equipment,
to meet the defnands for cleanness (see Patent documents 1
and 2).
[0003] While the substrate storage container is basically
20 constructed such that the door structure is opened and closed
automatically by the door opening/closing device of the
processing equipment, the door structure is manually opened
and closed by an operator when a trouble takes place or when
a test is carried out. In this case, the operator detaches

25 the door structure from the container body using a dedicated



2 small tool or detaches the door structure fromthe contai ner body
by turning the opening/closing handl e for manual operation, which is
previously attached in a pivotable manner on the front side of the
door structure. 5Patent docunent 1: Japanese Patent Application
Lai d-open Hei 11 No. 91864 Patent docunent 2: Japanese Pat ent
Application Laid-open 2003-174081 Di scl osure of the Invention
10Problens to be Solved by the Invention [0004] The conventi onal
substrate storage container is thus constructed and the door
structure is manual |y detached fromthe contai ner body using a
dedi cat ed smaSPatodioVr O FHF AT SobeRhidegrcs oot Fig fahEP® ther Combner
operation. \Wen a ecial, 15 tool is,us9d t he tool _need be provided
for each proc ngné stUGRERG e kERELPE/GLos e dirndt e drrgmppert
because it is small. On the ather hand,, when an eni ng/ cl gsin
nandi e 15 useGPoTFo I nEbaCE A TS AN REr Y R Y BOfF R table Manner
openi ng/ cl osi g Qﬂﬁdjffoﬂ@ Sajt&gk\é%t @thaedgggn%{ Q&L%J'ée front side of the
tta b

door 20structure, hence | es tine an abor to ‘'do this work and

there igs al sophhenpreblsmddat, the configuration is conplicated.
[ 0005] Since the opening/closing handle is novable, there is also the

probl em that partighgsnadde HaRAC AQp Pl ¢SS G HAE-3pEM 81 hetitoNed d ¢/
novabl e parts due to vibration and inpacts

Patent document 2:

P

Japanese Patent Application Laid-open 2003-174081
Disclosure of the Invention
10 Problems to be Solved by the Invention
[0004] The conventional substrate storage container is thus
constructed and the door structure is manually detached from
the container body using a dedicated small tool or using an
opening/closing handle for manual operation. When a special
15 tool is used, the tool need be provided for each processing
stage, and there is a risk of it being lost because it is
small. On the other hand, when an opening/closing handle is
used, it is necessarytopreviouslyattach the opening/closing
handle in a pivotable manner on the front side of the door
20 structure, hence it takes time and labor to do this work and
there is also the problem that the configuration is
complicated.
[0005] sSince the opening/closing handle is movable, there
is also the problem that particles are prone to arise around

25 the frictionally movable parts due to vibration and impacts



3 during transportation. Mreover, there is nore than a small concern
that it takes a long tinme for a drying process of the door structure
af ter washi ng because washing water is prone to stay around the pivot
shaft of the opening/closing 5 handle and hollow parts for operation
during washing the door structure. [0006] The present invention has
been devised in view of the above, it is therefore an object of the
present invention to provide a door structure and a substrate storage
container 10 with which there is less fear that even when the door is
manual | y opened and closed, its parts, accessories and the like are
| ost, wi th whid¥rieg trenegonration . k¥byeevery itberduiss noreitiheat a emall
inpacts and the like during transportation and with which it does not
take |ong ti nECRFWY HRtertnhdheng? LBMefridef §prsal ¢EVENT I qaests ofs

[0007] In the_g&giﬁg% invention, in order to solve the above problem
a door struct ur®® (38T iSEIFEERERBE FoF i 1R 1 P CAR S8 pERP It P Iratieh 161

t ai body f tori b tes, .includes; ' tp be .
Fitted to the WU 1§ BOPYITH bR 5oty onbar hott bgyooeTREAa YRS ng
ted e VO 20° 0 CoriParhdt” bhaySEE I,
ngagi ng pr cod s BpadP IR dPes Ers SRR B SR i e e

in a retractaq; dgyyyg_based on rotation of a rotator so as to
interfere with the 1 nner periphery of the opening portion of the

contai ner 25bogyjody COUBMpHNerRNEhRSINGH BES Rk A TRED2AIEY, AN
4 operational wi ndow forned in the cover so as to oppose the rotator.
[Q008] Here, tawndeckitngsmeabBaBEsiz By dy-Ricer akl ¥hbnglésleit invention
to provide a door structure and a substrate storage container
10 withwhichthere is less fear that evenwhen thedoor ismanually
opened and closed, its parts, accessories and the like are
lost, with which particles are unlikely to arise due to
vibration, impacts and the like during transportation and
with which it does not take long time to dry after washing.
15 Means for Scolving the Problems
{00071 In the present invention, in order to solve the above
problem, a door structure that is detachably fitted into an
opening portion of a container body for storing substrates,
includes: a casing to be fitted to the opening portion of
20 the container body; a locking mechanismprovided in the casing
for locking the casing by causing an engaging piece to project
out from the peripheral wall of the casing in a retractable
manner based on rotation of a rotator so as to interfere with
the inner periphery of the opening portion of the container

25 body:; a cover for enclosing the locking mechanism; and an



an externally operable rotator that is rotatably supported 5 on the
casing of the door structure; a plurality of couplers that are
supported by the casing and reciprocate i nwards and outwards of the
casing as the rotator rotates; and a plurality of engagi ng pi eces
that are coupled with individual couplerd and project from and
retract into, through-holes in the 10peripheral wall of the casing by
reci procating novenent of the couplers. It is also preferable
that the rotator of the |ocking nechani smincludes a manual operating
means in the part opposing the operational w ndow. 15[0009] Also, the
manual oper at | SRR eFayiedapricgened inngee ¢ SicoAsShbe eodrRSRedhien
the rotator of the | ocking mechanism Also, a finger engagi ng piece
may be forned ZHRRRF t he fi nger insertion hole of the rotator. Al so,

e manual opergid, JEas ey, TP 32 a0 A0ener ot onal o Lhal s
Ly TR e o I AR
O e, 0oL AL AR Ll 8500130, B 2 e
that are supported by the casing and reciprocate inwards and

outwards of the casing as the rotator rotates; and a plurality

( of engaging pieces that afe coupled with individual couplers

and project from, and retract into, through-holes in the

10 peripheral wall of the casing by reciprocating movement of

the couplers.

It is also preferable that the rotator of the locking
mechanism includes a manual operating means in the part
opposing the operational window.

15 [0002] Also, themanual operatingmeans may comprise a finger
insertion hole formed in the rotator of the locking mechanism.

Also, a finger engaging piece may be formed around the
finger insertion hole of the rotator.

Also, the manual operating means may .comprise an

20 operational bar that is formed with the rotator of the locking
mechanism and exposed from the operational window.

Also, the manual operating means may comprise knurling
formed on the rotator of the locking mechanism.

[0010] Further, in the present invention, in order to solve

25 the above problem, a substrate storage container is



5 characterized in that -one of the door structures according to
Clains 1 through 6 is detachably fitted into the opening portion of a
contai ner body for storing substrates. Here, the inner periphery of

t he opening portion of the 5 container body may be forned with a
plurality of engaging holes to be interfered by the engagi ng pieces
of the | ocking nmechanism [0011] Here, the substrates defined in the
scope of the clains may at |l east include a single or plurality of

sem conductor 10 wafers, reclainmed wafers, glass wafers and the |ike
of 200 mm 300 mm and 450 mmin dianmeter. Further, the container body
and substr at e dtaraage rdeetdainerhar eneodf paird idodlrast yuttunrd e ddoordengg
transparent, opaque, translucent, of a top open box type, of a front
open box type,toflaipsttdhmpair $5bwdetppbablpriittddointe fhw opening
shi pnment or the ILke.06[0012] As to the |ocking mechanism the
nunber, eitherP®itigine odr apLaphfiney oo ialsi Stoying swhspatdscul arly
limted. The engagi ng piece of this |ocking nmechanismmay include a
claw, roller and tFensirkehe tREKRHEPRhegv RECDS PRPRIYF PREGE-AR, oD Bher

t he shape, of the qperatiagnal windowis not partigcularly limted. For
exanpl o5t he. oEIALGIE BRANABANERE Hefibesh Vit Bod, PERTALAGH Of engaging
rectangul ar, pol.ygopal, elliptic or other shape. Further s to the
(noer i neer t POAROrS Yo ArkePThef By bOT oML RIS o Hany o6k Lhe
manual operati , the finger 25engagi ng pi ece and the

oper at i onal bé&g?ﬂﬁggﬁhing a lever 6 etc.), their nunbers, either

syngle or plurglo113nduthe, $RBRAL3EEa 0L aBREHhEEYhAHYsdddl &£8he clains

may at least include a single or plurality of semiconductor
10 wafers, reclzimed wafers, glass wafers and the like of 200
mrm, 300 mm and 450 mm in diameter. Further, the container
body and substrate storage container are not particularly
limited to being transparent, opaque, translucent, of a top
open box type, of a front open box type, of a bottom open

15 box type, for in-house, for shipment or the like.
[0012] Astothe lockingmechanism, the number, either single
(. or plural, or removability is not particularly limited. The
engaging piece of this locking mechanism may include a claw,
roller and the like. The number, either single or plural,
20 or the shape, of the operational window is not particularly
limited. Forexampletheoperationalwindowmayhaveanaxrced,
circular, rectangular, polygonal, elliptic or other shape.
Further, as to the finger insertion hole (either with a bottom
or without bottom) of the manual operating means, the finger

25 engaging piece and the operational bar (including a lever



[ 0013] According to the present invention, when the door structure of
the container body for storing substrates is 5 opened and cl osed
manual ly, it is possible to manually operate the |ocking nechanismto
open and cl ose the door structure by inserting fingers, a rod or the
like, into the operational w ndow of thefcover and turning the
rotator of the |ocking nechanism 10Effect of the Invention [0014]
The present invention has the effect that there is |less fear that
even when, for exanple the door structure is nmanually opened and
closed, its parts, accessories and the like are |ost and that

particl es are gomventledlif nombarssigighky singhe ocdoptusdal,uehdrichedabape
even under goi ngvi bration, inpacts and the |ike during transportation.
Further it is a¥sssioll parbis yiplimH& edr-yi ng operation of the door
structure after washing. Further, since it is possible to hook the
fingers etc. ?@@ﬂop@‘?q:%/r@j’@gt @ toEaPaLsert tiwarsdidmg wheshihe saeor
when t he flnger i nsertion ggle is used as a nanual operating neans,

t he manual opéﬁ&PIGHrﬁs fratfee estainer PPEyL5PT e 2 e ﬁMQ@%rPﬁés is

finger insertion h 83 t he. manua ope atin s, is forppd with a
finger %ng?gi ﬁgefafa@ 7 ft%:sﬁ‘@a%%i%t Lt B te‘f?“‘??’aifngtfﬁPPteﬁéte
operating for Q e fingers. etc ro 0

| ocki ng nechaﬁ?%n& mklngIRﬁ)reover tPh%p%%ﬁﬂg{coﬁg?aﬁh%dkﬁﬁéﬁgrugture

constructed of, I)}é{‘%éo%}:s{':%}gt 95.{[?% 9N tpg (}.t@ji%)fl_ﬂ%é tlr}ﬁlo ?ﬁg ?gratt'l_onal

mechani sm it a’ Sinple configuration
fingers Setc. yiflem ki PRl %Mieﬁnﬁhﬁufﬁ@g} WheOEoEQ€o£%'ﬂﬁ locking

mechani sm
mechanism.
10 Effect of the Invention
[0014] The present invention has the effect that there is
less fear that even when, for example the door structure is
manually opened and closed, its parts, accessories and the
like are lost and that particles are prevented from arising

15 inthe door structuredue toevenundergoingvibration, impacts

and the like during transportation. Further it is possible

—~

to speed up the drying operation of the door structure after
washing.
Further, since it is possible to hook the fingers etc.,
20 properly on the rotator of the locking mechanism when the
finger insertion hole is used as a manual operating means,
the manual operation is made easy.
[0015] Further, when the finger insertion hole as the manual
operating means is formed with a finger engaging piece, it

25 is possible to positively transfer the operating force from



is operated. Brief Description of Drawings [0016] [FIG 1] is an

overal | perspective illustrative view 10schematically show ng the
enbodi nent of a door structure and a substrate storage container
according to the present invention. [FIG 2] is a front illustrative

view schematically showing a door structdre in the enbodi nent of a
door structure and 15a substrate storage container according to the
present invention. [FIG 3] is a front illustrative view
schematically showi ng the door structure of FIG 2 fromwhich its
cover is detached. [FIG 4] is a front illustrative view

schemati cal | y oviinge2§ etstatte wherwoittdimn etfathe platiesig meEh&nisdm.
are rotated 90. [FIG 5] is a front illustrative view schematically
showi ng a rotary pkMgerecvara heckinge heesaatsnyineare Lemuditmntesf of
door structure and a substrate storage container _according to the
present i nventitdirling Fermedpn the Fatgher pf (de derkéngingehanism, it

schematical ly show ng . . . . .
is posslble with a simple configuration to prevent fingers

5 etc., from slipping when the rotator of the locking mechanism
is operated.
Brief Description of Drawings

[0016]

o~

[FIG. 1] is an overall perspective illustrative view

10 schematically showing the embodiment of a door st}ucture and
a substrate storage container according to the present
invention.
[FIG. 2] is a front illustrative view schematically showing
a door structure in the embodiment of a door structure and

15 a substrate storage container according to the present
invention.

(.' [FIG. 3] is a front illustrative view schematically showing

the door structure of FIG. 2 from which its cover is detached.
[FIG. 4] is a front illustrative view schematically showing

20 a state where the rotary plates in FIG. 3 are rotated 90°.
[FIG. 5] is a front illustrative view schematically showing
a rotary plate in a locking mechanism in the embodiment of
a door structure and a substrate storage container according
to the present inventicon.

25 [FIG. 6] is a front illustrative view schematically showing



B a state where the rotary plate~of FIG 5 has been rotated. [FIG 7]
is afront illustrative view schematically showing a state where the
rotary plate of FIG 6 has been rotated. [FIG 8] is a front
illustrative view schematically show ng 5a cover in the enbodi nent of
a door structure and a substrate storage8container according to the
present invention. [FIG 9] is a perspective illustrative view
schematically showing a rotary plate of a | ocking nechanismin the
second enbodi nent of a door structure and a substrate storage
10cont ai ner according to the present invention. [FIG 10] is a
perspective i ld g$etat veeryiBw soliergtplatd wiSAAG. NG Bad dedamngotated.
mechani smin the second enbodi mrent of a door structure and a
substrate storldd€-cohtidl aefrenkdldiuagravlvheisresenend mienitlioshowing
15[FIG 11] is a perspective illustrative view schematically show ng
a rotary platé& &tahe| BerTadhfedRiarsnplace € EREG: d6 dnpdiamantoshted.
door structure _and a substrate storage container accord_iqr;g_to t he
present inventifdf- FFIE 219701 14 1H8FERREYS Wi o Polerakally ehewing
schematical ly 20 show ng a | ocki.n chanjsmin the third enbodi nent
of o dobr - st1 BePRTS aniea smers Beel Cis HAv R BhESs e AB6ct GERGEEGLe
ective illustrative

the present i '}.\é%?%l;%”i:ontaine# E%%or@]ﬁlgic%gﬁ}:g%g egent Anyention.

vi ew schemat i cal Show ng~ a I Ng

gg‘gg%rﬁgt of [t%%g;f?ggg;iegggitt%%%cgcg%aiibeagugéﬁé%&&%&%ﬁgékgﬁly
(' showing a rotary plate of a locking mechanism in the second
embodiment of a door structure and a substrate storage
10 container according to the present invention.
[FIG. 10] is a perspective illustrative view schematically
showing a locking mechanism in the second embodiment of a
door structure and a substrate storage container according
to the present invention.
15 [FIG. 11] is a perspeqtive illustrative view schematically
showing a rotary plate of a locking mechanism in the third
{ embodiment of a door structure and a substrate storage
container according to the present invention.
[FIG. 12] is a perspective illustrative view schematically
20 showing a locking mechanism in the third embodiment of a door
structure and a substrate storage container according to the
present invention.
[FIG. 131 is a perspective illustrative view schematically
showing a locking mechanism in the fourth embodiment of z

25 door structure and a substrate storage container according



Description of Reference Nunerals [0017] 1Contai ner body 52Qpen front
portion (opening portion) 10Door structure 11 Casing 14 Locking
mechani sm 15Rotary plate (rotator) 1016 Operational hole 19 Coupling
plate 21 Engagi ng claw (engagi ng pi ece) 22vaer pl ate (cover) 24

Cperatlonal

10

15

20

25

openi ng

to the present invention.

Description of Reference Numerals

[0017]
1 Container body
2 Open front porticon (opening portion)

10 Door structure

11 Casing

14 Locking mechanism

15 Rotary plate ({(rotator)
16 Operational hole

19 Coupling plate

21 Engaging claw (engaging piece)

22 Cover plate (cover)

24 Operational opening

30 Operational window

40 Manual operating means

41 Finger insertion hole

42 Finger engagement rib

43 Operational bar

43A Operational bar

44 Knurling

Best Mode for Carrying Out the Invention

[0018B] Referring to the drawlings, a preferred embodiment of
thepresent inventionwill bedescribedhereinbelow. Asshown

in FIGS. 1 through 8, a substrate storage container of the



1530 Operational w ndow 40 Manual operating neans 41 Finger insertion
hol e 42 Fi nger engagenent rib 43 Operational bar 2043A Operati onal
bar 44 Knurling Best Mdde for Carrying Qut the Invention [ 0018]
Referring to the drawi ngs, a preferred enbodi nent of

t hepr esenti nventi onwi | | bedescri bedher ei nb®l ow. As shown 25in FIGS. 1
t hirough 8, a substrate storage container of the 10 present

enbodi nent includes a container body 1 for acconmodating a plurality
of substrates, a door structure 10 to be detachably fitted in a

seal ing manner into an open front portion 2 of this container body 1.
This door struiefedts eppodimgphsipetidss ¢ contasnayg dadyek astrabl y
fitted into open front portion_2 of container body 1, a plurality of
| ocki ng necharf<GREMPAaE 8508 el oFR t He Hofibst-gatas- t%i@ctraﬁtﬁgw%?re

o o o2, oIS A0 e BHETE FOOSo P T hes st PO IS5, 2
front portion 2 of this container body 1. This door structure

5 10 is constructed of a casing 11 detachably fitted into open

front portion 2 of container body 1, a plurality of locking

mechanisms 14 disposed on the front side of this casing 11

for locking casing 1l by projecting a plurality of engaging

Pt

claws 21 from the peripheral wall of casing 11 in a retractable
10 manner as each rotary plate 15 is turned sc that the claws
engage the inner periphery of open front portion 2 of container
body 1, a plurality of cover plates 22 attached on the front
side of casing 11 to cover individual locking mechanisms 14,
and a plurality of operational windews 30 which are each formed
15 in cover plate 22 so as to partially oppose individual rotary
plate 15. A manual operating means 40 is provided for rotary
{ plate 15 of each locking mechanism 14 at the position opposing
operational window 30.
[0019] Though not shown, the substrates are thin round
20 semiconductor wafers (Si wafers and the like} of 300 mm in
diameter, and in order to distinguish the crystal orientation
and position the semiconductor wafers, part of its periphery
is selectively and linearly cut out to form an orientation
flat, or part of its periphery is cut out with a substantially

25 narrow groove to formanotch. Storedandalignedincontainer



10 manner as each rotary plate 15 is turned so that the cl aws engage
the inner periphery of open front portion 2 of container body 1, a
plurality of cover plates 22 attached on the front side of casing 11
to cover individual |ocking nechanisnms 14, and a plurality of
operational w ndows 30 which are each fottred 15 in cover plate 22 so
as to partially oppose individual rotary plate 15. A manual operating
nmeans 40 is provided for rotary plate 15 of each | ocking nechanism 14
at the position opposing operational w ndow 30. [0019] Though not
shown, the substrates are thin round 20 sem conductor wafers (S

waf ers and t heoddwké) agk 3000n@bi ar di difet2d subsdizihesrder to

di stinguish the crystal orientation and position the sem conductor
waf ers, part ofG20d pBfEPRERY LK Gsel e baIneriRAY 1 Asdrdgctipnseided
forman orientation flat, or part of jts periphery is cut out with a
subst ant i al | y SR ? R FICEFELRG I AR hBR ERE 1t dPER 2dE ORI YRSt PP

[ 11 body, 1 1 25 1 26 b . 0020
Chown [n FI G FPSBYEIGEP BB 1 T FRE=B0E ol ek TGt dolding
det 1 ned I ' | . box t hayi )
bpeni ng-on 1 SRR L 18 bahPhends boRP s RS DadThentlpL AGYL Ot
t ai bod ' ' j .
Cycl ool of i peIyRLT PROTS Rt RO o GE o Ror oot her Bnr T ohg Vbl BAkRe:

ether ketone and yh@ekl hfLroHd Spd NRITTRAY 88td CxEE€SAhD 2ha thlendgd wrhhg

conduci ve conponénts such as conductive carbon, conductive fibers,

metal fibers, rhecapguesiye fsgh NObYSRdSd wetk condaEl P EoApbhehes sGch
agents, UV absorbers and the |ike, as appropriate. [0021] In

cont ai ner bodwsl coadpaitivef chebdn ancbiidughii veedlibees i mersl ffinpdrst ti ng

and holding the rear peripheral part of the substrate are

proj ectPvel y foondedtanmet high garl ymatreri etc., various antistatic agents,
UV absorbers and the like, as appropriate.
[0021] In container body 1, a pair of left and right rear
retainers for fitting and holding the rear peripheral part
of the substrate are projectively formed on the rear interior

15 side. Pairs of the rear retainers are formed vertically at
intervals of a predetermined gap. Further, a pair of left
and right teeth that horizontally support substrates at their
pexiphery on both sides are projectively formed on both
interior sides of container body 1. Pairs of left and right

2Q teeth opposing each other are formed vertically at intervals
of a predetermined gap.
{0022] Detachably attached to the bottom of container body
lisa flat bottomplate of an approximately Y-shape, polygon,

triangle or the like. This bottom plate is attached and

25 arranged with a plurality of positioning tools having an



15 side. Pairs of the rear retainers are forned vertically at
intervals of a predeterm ned gap. Further, a pair of left and right
teeth that horizontally support substrates at their periphery on both
sides are projectively formed on both interior sides of container
body 1. Pairs- of left and right 20 teeth opposing each other are
formed vertically at intervals of a predeterm ned gap. [0022]

Det achably attached to the bottom of container body 1 is a flat
bottom pl ate of an approxi mately Y-shape, polygon, triangle or the
like. This bottomplate is attached and 25arranged with a plurality
of positioni ngrrosizsmadel ngVashapd emtdenmével posd shapiety decti on for
positioning to unillustrated processing equi pment. Attached to the
top center of Wedddisteptpadyracessing aavipaens - f |Arigehgdvitagths top
approxi mately rectangul ar shape, when viewed fromtop, which 5is
hel d by an LnuqqqifFf8?e%PQW%%¥§HbPP dedﬁ;aC$ﬁﬁ?QQQR%? poRRFRMayigg an
contai ner body 1 is.bent_and forned to _have ste :éped out war. ds,

as shown in Fla@roflﬁﬁaeéy TR FEE S R Gt § @W% ﬁfﬂst%q'eﬁhmh
f t to h f f f d t t

1000237 A parte SECFY and TSRS o SholESt SiodEechipgreon
engaging cl avg,ats0h hogk! A JRGNANLEAL 14 AL SRl Lawed and, for wed.a,

predet er m ned stance apar on1eac her Tat top an tom on

I nner peri phergyt of -0peRgdd %ttwegatsl 2n2lnContEacaer1 hodys 1 Whjd @ 4¢

manual handles t0 be gripped by 15 the operator are detachably

a{tached in theppRUesufaddIer QK1 s FaRet Dbndebhd Bﬁels%fatl—éegmmg
right side portions of container body 1. [0024] Casing 11 of door

structure 10, suifaicel €okogkdbnostmedndes® .19, nultiple cover plates
22 and manual operating
10 [0023] A pair of left and right engaging holes for receiving
engaging claws 21 of locking mechanism 14 are hollowed and
formed a predetermined distance apart from each other at top
and bottom on the inner periphery of open front portion 2
of container body 1 while manual handles to be gripped by
15 the operator are detachably attached in the center of the
outer surface of both the left and right side portions of
L container body 1.
[0024] Casing 11 of door structure 10, multiple locking
mechanisms 14, multiple cover plates 22 and manual operating
20 means 40 are molded using the same molding material as for
container body 1. As shown in FIGS. 1 to 4, casing 11 is
basically formed in a laterally-long rectangular shape having
an approximately dish-like section with a central part 12

of an approximately rectangle protruded to the surface side

25 {front side) so0 as to relatively form hollows on the left



20 neans 40 are nolded using the same nolding material as for
container body 1. As shown in FIGS. 1 to 4, casing 11 is basically
formed in a laterally-1ong rectangul ar shape having an approxi mately
dish-1ike section with a central part 12 of an approxi mately
rectangl e protruded to the surface side %%(front side) so as to
relatively formhollows on the left 13 and right side portions.
Locki ng nmechani sns 14 are arranged inside both the |eft and right
hol | ows whi |l e rectangul ar through-holes are formed at both sides on
the top and bottom peripheral walls. 5[0025] As shown in the sane
drawi ngs, in &g ¥aghpideiporiiangsi ngeaking mechani swydti e areasged
to be suctioned by door opening/closing device_of the processing
equi pment  ar e WELREIPSED hBet bpitarfid e abst ReMLOWS bHtH & ixged- 28U pE
front side while an elastic frqont retaipner for fitting and
o 1 zont al 1y TOTR0BHT G LERGHS SREREGGasbOFh s b 0% Eonernst habFgm
attached on the holl owed iﬁ%erior side. Further, a frame-|ike endless
fitting and hSii & eﬁ? oVd AVi ng an approxi mately U shaped section
is fornmed alo [ y.of .the_interiaqr side. of i 1

I nsert(re]% i nt or@r?lblsﬁf Pﬁ i%%%nﬁgﬁ&edgﬁggg%gagg% %%%aeﬁ%g?igg?%taﬁzyﬁ

def or mabl e Se@aisgiglggf‘f,kgifcﬁﬁ%résﬁi%céﬁi;ﬁ%gegiﬂ%sEBQfg gﬁEt%x&%{! t}:{}gdoor

seal -form ng sur e of contaln i's seallng gas

forned e”d|es%?énﬁﬁb?gloéﬂﬁg%é%ﬂ@é%fﬂhkiﬁﬁgﬁééé%HE% ufprQt0f MO BB MRS
the Iike. [0026] As shown in FIGS. 3 through 7, each I'ocking

mechani sm 20 %4 ithel ygpsana €104 Fottmbe bothhaidés diptrealthrbnt side
supported on the front side of casing 11 and rotationally operated

fromthe outsiwtdlefardednsstcutianterdfalyeit e rdbiort iopemmd otlieshaglly
devi ce of the processing equipnent; a pair of coupling plates 19
whi ch Bach ar éoddiidghtlye Suppbrdadessonf tdubstrenessiddebdclBrlas angathedy
a plurality of guide Eins and gui des and slide
on the hollowed interior side. Further, a frame—like endless
fitting and holding groove having an approximately U-shaped
section is formed along the periphery of the interilior side
of casing 11. Inserted into this fitting and holding groove
15 is an elastically deformable sealing gasket that comes into

press~contact with the seal-forming surface of container body

1. This sealinggasket is formed endlesslyusing, for example

.f—q

silicone rubber, fluororubber or the like.

[0026] As shown in FIGS. 3 through 7, each locking mechanism
20 14 includes: a rotary plate 15 that is rotatably supported

on the front side of casing 11 and rotationally operated from

the outside of door structure 10 by the door opening/closing

device of the processing equipment; a pair of coupling plates

1% which each are slidably supported on the front side of

25 casing 11 by a plurality of guide pins and guides and slide



14 vertically inwards and outwards of casing 11 as-rotary plate 15
rotates; and a pair of engaging claws 21 which are each axially
supported near the through-hole on the peripheral wall of casing 11
and axially coupled by the front end of 5 each coupling plate 19 so
as to be projected fromand retracted i it%o respective through-hol es
on the peripheral wall of casing 11 as coupling plates 19 slide.

[ 0027] Each rotary plate 15 is fornmed so as to have an approxi matel y
convex section while an operational hole 16 10 having a rectangul ar
shape when viewed fromthe front, for permitting external operation
is hollowed i Werhéceit¥ dinaardemnd opovares i opsbey dd 2o ndtarirphate
side. This rotary plate 15 has a_ pair of arc slots 17 bored
approxinately1§89°g%%?§?fQQQﬂPeaéhrcﬁﬁnﬂnﬁﬁBéﬁg Ehevperd pidch fRereash
and al so has a 15 air of flexible bent Pieces 18 forned )
approxinatelya§861$ga??pQﬁF§qﬂaﬁ&§Fiﬁh@r%? Qo @rstheaRTEBPTE h

I 19 I i S, id in. f f I
Plae, 19,25 2 PLEr L R el L. LI, SN, RSSO o oo
ide isg fitt i t g te,. 1l d | ed
The U S0 0l D LUIE DIk 18 AN ST Hceco

const r uct ed CQHEU,;%Q;PQI:QE% thoibhdfo VeL Fb%ﬂelﬁ’eﬂlﬁt MR dS,ah. &ﬁé%,%?“eil

so as to cause engaging claws 21°that wi it to the engaging

of container BodyslcdQoPiR) flat@ut 1br gmyybe through-holes 25in the
peripheral wall. As rotary plate 15 rotates in the 15 other

d{rection, thgopbales=un doruelt ptatd vyl nwardsmel ¢8shBdcd nses am to

cause engaging claws 21 to return to their original positions. [0029]

As shown in FkEBrofim@tey dhnveaclecoyen phile &2 operational hole 16

10 having a rectangular shape when viewed from the front, for
permitting external operation is hollowed in the circular
center portion projected to the front side. This rotaryplate
15 has a pair of arc slots 17 bored approximately 180° apart
from each other along the periphery thereof and also has a

15 pair of flexible bent pieces 18 formed approximately 180°
apart on the peripheral edge.

{ [0028] Each coupling plate 12 as a coupler is provided in
the formof a rectangular flatplate, andacylindrical coupling
pin 20 at the end on the front side is fitted in arc slot

20 17 of rotary plate 15 and coupled therewith. As rotary plate
15 rotates in one direction, the thus constructed coupling
plates 19 slide vertically outwards of casing 1l so as to
cause engaging claws 21 that will fit to the engaging holes

of container body 1 to project out from the through-holes

25 in the peripheral wall. As rotary plate 15 rotates in the



5 given in a vertical |ong shape corresponding to either side part of
casing 11, and a plurality of flexible engaging pieces 23 that

det achabl y engage casing 11 and the side faces of its central portion
are projectively formed. This cover plate 22 has an operational
openi ng 24 having a rectangul ar shape, FOvi ewed fromthe front, which
opposes operational hole 16 of rotary plate 15 and connunlcates
therewith. When the operating key of the door opening/closing device
is inserted into operational hole 16 of rotary plate 15 through this
operational opening 24 and rotated, each | ocking.mechani sm 1514 is
oper at ed fronPFﬁ§r§&F§PHé°n:F@@@dFt&§%%%ﬁﬂ?ﬁﬁ?qgaééyIPW@ZdéﬁﬂfQaSlng
mul tiple operatlonal w ndows 30 are forned_so that a pair of hol ]| ows
are arranged im %fbﬁ?&)ﬂ TRH GRIFBIRBALFYUF 4302 FSE“B‘F té’a?l’?%?é?‘%‘ll%& e
22 on the left ang ht si des of operational opening 24. Each
200per at i onal PRFEAGOR? O has an approxinately arc shaped configuration
when viewed fr, e f p. Iyo front_ si.d

rotary plate gﬁg% ﬁu%lgp%gﬁs Igl o%/\i gﬁﬁan%uaa (])lp(écrﬂé r(?r%‘af %r?tlhs

U8 e, aivop FELLE0NEL o400 EB Ll L

shown in 25F , a palr o

in 16 an apphaxk B ehyi5eet 0:dly 4 prIRhen, wiremed, i fbrl%&&gﬁ]fﬁgogiec@@d

arranged 1800 part from each other in rotary plate 15 at

positions oppesi BHafPesEddaly Wnddeusc39inanth fdmyeheeRgagerBats rd s
42 projectively forned frompart of the 5 periphery of each finger

i fisertion hol et4kenthihs prantiah sepermtjicrgirednTodheds mHidashwsi Poaide
same nolding material as for container body 1. Her e,
oper ati onal wiAdvs 30 epekdtingerl. opaeirtg @A kkn)helgﬂfa e gngeflarasthape,
sized conform ng to SEM standard 88
10 viewed from the front, which opposes operational hole 16 of
rotary plate 15 and communicates therewith. When the
operating key of the door opening/closing device is inserted
into operaticnal hole 16 of rotary plate 15 through this
operational opening 24 and rotated, each locking mechanism
15 14 is operated from the outside.
[6030] As shown in FIGS. 1, 2 and 8, multiple operational
4 ' windows 30 are formed so that a pair of hollows are arranged
in approximately the central portion of each cover plate 22
on the left and right sides of operational opening 24. FEach
20 operational window 30 has an approximately arc shaped
configuration when viewed from the front, partially opposing
the front side of rotary plate 15 and functions to allow for
manual operation from the ocutside.

{0031] Manual operating means 40 is formed of, as shown in

25 FIGS. 5 to 7, a pair of finger insertion holes 41, bored in



10(ergonom cs engi neering for sem conductor nmanufacturing equi pnent)
for exanple. [0032] In the above, when door structure 10 is manually
det ached from contai ner body 1, fingers are fitted into operational
wi ndows 30 of each cover plate 22 and inserted 15 into finger
insertion holes 41 of manual operating néans 40 so as to engage
finger engagenent ribs 42 and turn rotary plate 15 in an arbitrary
direction. As a result, |ocking nechanism 14 is operated, whereby
door structure 10 fitted in open front portion 2 of container body 1
can be manual | y 20detached.. [0033] According to the above, since it
i s possibl e t 8RsFPRFXRAtEY §66EC58E Uk R ehep Tiowed oo ke Beelt.1
by manual operation by use of, finger insertion holes 41 and finger
engagenent ri B8A43THRAGRGAAC o CREMNBARE AW HoFOIERE PERkRJ Df

any dedi cated |1 too it i s not necessar t al 17 .to provide
2y ool at - eabitis BRSSLLGE SPRgBLT AR aerel i useap: el Eirser
toolinissing.eFurtherntséqge E} E§.go Lgnger lece _&ﬁhto_ rgﬁigusly
provi de a pi voflgﬁ?%m%pemlhg% C4I o r?& ﬁgﬁdF Yor the front P&ige°of or
t t 51 L i i : t. y4 7SI i d
3pr;ﬁdq%gke e §§i%%%§%g§ﬁ§%§h§g§%g?%s%ﬁggﬁgiﬁPg%n§£é¥§;P?h% ﬁ?% ?

up and ‘mke ea: | . |
ut also si MPbbEYethiag GRAREOS Ad 918d da9hoSUIICEHE Gkl APREONRT a1

si nce the opening/closing handl e can be om ere 1s noris
particles ariggngoatcdheafddLtHsRakly 10noving part due to vibration

and inpacts during
Here, operational window 30 and finger insextion hole
4] are preferably sized conforming to SEMI standard S8
10 (exrgonomics engineering for semiconductor manufacturing
equipment) for example.
[0032] In the above, when door structure 10 is manually
detached from container body 1, fingers are fitted into
operational windows 30 of each cover plate 22 and inserted
15 into finger insextion holes 41 of manual operating means 40
s0 as to engage finger engagement ribs 42 and turn rotary
( plate 15 in an arbitrary direction. As a result, locking
mechanism 14 is operated, whereby door structure 10 fitted
in open front portion 2 of container body 1 can be manually
20 detached.
[0033] According to the above, since it is possible to simply
detach door structure 10 from container body 1 by manual
operation by use of finger insertion holes 41 and finger

engagement ribs 42 ¢of manful operating means 40 without the

25 need of any dedicated small tool, it is not necessary at all



transportation. [0034] Further, since no washing water w |l stay
around the pivot shaft of the opening/closing handle and hol |l ow parts
for operation due to om ssion of the opening/closing handle, 15 it is
possi ble to speed up the drying operation after washing. Al so, since
finger insertion holes 41 and finger eng&denent ribs 42 are
arrangedin rotaryplate 15 at thepositions opposing operational

w ndows 30, fingers can be easily inserted so that nmanual operation
wi || not be hindered. Further, since 20fingers can be engaged
properly when finger |nsert|on hol es 41 of manual operating neans 40
are used, the FamrAvigiserayi brotaat Raghadwosesyingbseaner hamse ghere
finger engagenent ribs 42 makes it possible to positively transfer
the finger's opem& FAFLIOF o2 r Rk WiFisdng - 15 uridreapasinaexit im s,
9 and 10 show f he second enbodi ment of 18 the present |nvent|on In
this case, rﬂﬁﬂgq&bgﬁﬁﬁﬁﬁarﬁegﬂSPQRY%%P?%ﬁwﬂéﬁvéﬁeaap%}YOEﬁ

tional bars 43 that t d.fromthe front sid
of “cach ot aryP RS FeoARA LR o) SREGHETR 10 o %%%wés%%@c%'flrg

each coyer pl 2 nal bar 43 i iven int
form ofga i nfalfaore g%ojr' E[‘Ds(é'g’]lgeu g:}logcﬁ)%éq a%)%o%if ecd gﬁﬁpg% é’c?ed up
adj acent t0  5n4 make easy the opening and closing work of door structure

10, but also simplify the configuration of door structure

10. Moreover, sincethe opening/closinghandle canbeomitted,

P

there is no risk of particles arising at the frictionally
10 moving part due to vibration and impacts during
transportation.
[0034] Further, since no washing water will stay around the
pivot shaft of the opening/closing handle and hollow parts
for operation due to omission of the opening/closing handle,
15 it is possible to speed up the drying operation after washing.
Also, since finger insertion holes 41 and finger engagement
(. ribs42arearrangedinrotaryplatel5at thepositions opposing
operational windows 30, fingers can be easily inserted so
that manual operation will not be hindered. Further, since
20 fingers can be engaged properly when finger insertion holes
41 of manual operating means 40 are used, the manual operation
can be made easy. Moreover, use of finger engagement ribs
42 makes it possible to positively transfer the finger'’s
operating force to rotary plate 15.

25 [0035] Next, FIGS. 9 and 10 show the second embodiment of



the end of each arc slot 17 so as to allow the operator to handl e and
rotate rotary plate 15 with their fingers. O her 10conponents are the
sane as in the above enbodi nent, so description is omtted. [0037]
Also in the present enbodinent, it is possible to expect the sane
operation and effect as in the above enbbtiment. In addition, since
operational bar 43 is projected fromeach 15operational w ndow 30 of
cover plate 22, it is obvious that the anount of insertion of fingers
when a manual operation is to be done can be reduced. Further, the
shape and configuration of manual operating neans 40 can be

di versified. [0@3BFeNext inFeESionl dndtiiPs chew, thvausili opeBrthiod means
of 20 the present invention. In this case, nmanual operating neans 40
is formed of #Opdisr fermeperhtd o™ 19y orezatinnel Hars dr atgeragpart
fromeach ot her about the center on the front side of each rotar

pl ate 15 and i%oéﬁ%%@l?' oRmeAcET o Hset mnorareihgsqk I Bi@’he

cover platé 22._ 25[ 0039 ch operati.onal bar, 43A |sS_given as an
" appr oxi mat el y 2130 Séﬁo%@gﬁﬁﬁg Hﬁﬁ#”fﬁF%fﬁﬁﬁﬂﬁgg%HG%Qﬁaﬁﬁv?$aﬁate

operatignal b?& 43, and extended radially outwards fromthe center on
the front side“cf each rotary plate 15 so as to allow the operator to

T benrs o SRS R R B U Ll en 8RR o g
om tted. short rectangular or square piece and arranged adjacent to
‘( : - the end of each arc slot 17 so as to allow the operator to
handle and rotate rotary plate 15 with their fingers. Other
10 components are the same as in the above embodiment, so
description is omitted.
[0037] Alsoc in the present embodiment, it is possible to
expect the same operationandeffect asinthe above embodiment.
In addition, since operational bar 43 is projected from each
15 operational window 30 of cover plate 22, it is obvious that
the amount of insertion of fingers when a manual operation
{ is to be done can be reduced. Further, the shape and
configuration of manual operatingmeans 40 canbe diversified.
[0038] Next, FIGS. 11 and 12 show the third embodiment of
20 the present invention. In this case, manual operating means
40 is formed of a pair of operational bars 43A that are formed
180° apart from each other about the center on the front side
ocf eachrotaryplatel5andisexposed fromcircularoperational

windows 30 of each cover plate 22,

25 [0032] Each operational bar 43A is given as an approximately



[0040] Also in the present enbodinent, it is possible to expect the
sanme operation and effect as in the above enbodinent. In addition,
since each operational bar 43A is greater and 10l onger than
operational bar 43, it is obvious that a %urther i nproved operability
can be obtained. [0041] Next, FIG 13 shdws the fourth enbodi ment of
the present invention. In this case, nmanual operating neans 40 is
formed by knurling 44 for anti-slipping, which is forned 15 by
arranging a plurality of incised ridges side by side or obliquely on
t he peripheral side of each rotary plate 15 and is exposed froma
plurality of rR§aNgGPared Rt FoREIIRRATERANB0 INFEathar SRS ahignal
22. Ot her conponents ar e t he sgq; asj%g_the above enbodi nent, so

F<I

description i LOmitted 6£HR PO b SVETARRE N BBt RS AFRtEGFe OB
i 1y det d_f i bady 1, .fi fitt i nt
operati onal wi HHOWE 6 SfCeath Bo0ar e P32 8 doappI Td DALY the
| d k [ f | 4 . . .ot
biate 15 in anbsinttr il SRR bLAR IB0T8, 0p P01 85 LR eI R faReakY
will tugn snoQfdyqy \@ohugell'ﬁanﬁg' Pre AR [LOE3LALF0:10 ﬁ%éjregﬁg) iment

enbodiment, it 1s possible to expect the sane operation an ect “as
in the above eyoidis®@AbribA #ddbhi©fkgsince it is no | onger necessary

to newy provide a plurality of operational bars 43 for rotary plate
15, the 5configusat)i on1eé 10ty gHealentlbmbafihents) MY iifd @dssible to
(A expect the sameoperationandeffect as inthe above embodiment.
In addition, since each operational bar 43A is greater and
10 longer than operational bar 43, it is obvious that a further
improved operability can be obtained.

[0041] Next, FIG. 13 shows the fourth embodiment of the
present invention. In th-is; case, manual operating means 40
-is formed by knurling 44 for anti~-slipping, which is formed
15 by arranging a plurality of incised ridges side by side or
obliquely on the peripheral side of each rotary plate 15 and

is exposed froma pluralityof rectangular operational windows

Fan

30 in each cover plate 22. Other components are the same as
in the above embodiment, so description is omitted.

20 [0042] In the above, when door structure 10 is manually
detached from container body 1, fingers are fitted into
operational windows 30 of each cover plate 22 and applied
on the jagged knurling 44 of manual operating means 40 so
as to turn rotary plate 15 in an arbitrary direction. As a

25 result, rotary plate 15 will turn smoothly without slip.



(t\ CLAIMS 1. A door structure that is detachably fitted into an =
opening portion of a container body for storing substrates,
conprising: a casing to be fitted to the opening portion of the
cont ai ner body; a | ocking mechani sm provided in the casing for

| ocki ng the casing by causing an engagi pi ece to project out from
t he peripheral wall of the casing in a retractable manner based on
rotation of a rotator so as to interfere with the inner periphery of
t he opening portion of the container body; a cover for enclosing the
| ocki ng mechani snm and an operational w ndow formed in the cover so
as to oppose ﬂﬁ@g%bt&ﬂdﬁi1ﬂh§F@iRr%ﬁ%“¢d¥%¥6Fﬂﬁﬂtthétlb%KP?&Flble to
mechani sm conpri ses ggnanual openingnportions formed at a pair, of

finger insertPERSAbIFEE SAPELRGEALAPNENFSEESREAP 1 St ARPYS SRR e om
a center of the ropt.ation of the rotatar; and wherein a finger ,
engagenent  pi COAEIACEY TGRS TR0 R el PR PG AR SAS T/0ALE "8 TP =T Fte
finger | nsert%o}@llﬁpéleﬁiy of operational bars 43 for rotary plate 15, the

5 configuration of rotary plate 15 can be simplified.

P



2. The door structure according to Claiml., wherein the manual
openi ng portion conprises an operational bar that is formed with the
rotator of the | ocking nmechani sm and exPosed fromthe operationa

wi ndow. 3. The door structure accordirg'to Cainl, wherein the nanual
openi ng portion conprises knurling fornmed on the rotator of the

| ocki ng mechanism 4., A substrate storage container including a door
structure that is detachably fitted into the opening portion of a
cont ai ner body for storing substrates, the door structure conpri sing:
22- a casing to be fitted to the opening portion of the container
body; a | ocking mechani sm provided in the casicihivg | ocki ng the
casing by causing an engaging piece to project out fromthe

peri pheral wall of the casing in a retractable manner based on
rotation of a rotator so as to interfere with the inner periphery of
t he opening portion of the container body; a cover for enclosing the
| ocki ng mechani sm and an operational w ndow forned in the cover so

as to oppose the rotator, s W6r Ghdnkd Gaf R HRhatd ﬁtgl@@ iﬁt@%g)?l&i%% portion of a

mechani sm conpri ses manual opening portions forned at a p
finger icABtaingn kydy ey sésing sphstrgiesl cempasizgsr i phery distinctly apart from

a center of LUSObILHARI Alind HenRBHRk or ARAMAREAR,! e 1 nger
gagenent piece is projectively forned around at 1edst one of the
finger i nser #ilenkingoheshanism provided in the casing for locking the casing by causing an engaging
piece to project out from the peripheral wall of the casing in a retractable manner
based on rotation of a rotator so as to interfere with the inner periphery of the
opening portion of the container body;
a cover for enclosing the locking mechanism; and
an operational window formed in the cover so as to oppose the rotator,
wherein the rotator of the locking mechanism comprises a manual opening portions formed
at a pair of finger insertion holes arranged at a periphery distinctly apart from a
center of the rotation of the rotator; and
wherein a finger engagement piece is projectively formed around at least one of the finger

insertion holes.

2 The door structure according to Claim 1, wherein the manual opening
portion comprises an operational bar that is formed with the rotator of the locking mechanism

and exposed from the operational window.

9. - The door structure according to Claim 1. wherein the manual opening

portion comprises knurling formed on the rotator of the locking mechanism.

4*-. » A substrate storage container including a door structure that is detachably
fitted into the opening portion of a container body for storing substrates, the door structure

comprising:



5 The substrate storage container according to claim4. , wherein the
manual -openi ng portion conprises an o% ational bar that is forned
with the rotator of the | ocking nmechari‘sm and exposed fromthe
operational wi ndow. 6. The substrate storage container according to
claim4 , wherein the manual opening portion conprises knurling
formed on the rotator of the | ocking nmechani sm

a casing to be fitted to the opening portion of the container body;

a locking mechanism provided in the casing for locking the casing by causing an engaging

piece to project out from the peripheral wall of the casing in a retractable manner

based on rotation of a rotator so as to interfere with the inner periphery of the

opening portion of the container body;
a cover for enclosing the locking mechanism; and

an operational window formed in the cover so as to oppose the rotator,

wherein the rotator of the locking mechanism comprises manual opening portions formed at

a pair of finger insertion holes arranged at a periphery distinctly apart from a center

of the rotation of the rotator; and

wherein the finger engagement piece is projectively formed around at least one of the finger

insertion holes.

E. The substrate storage container according to claim 4’ , wherein the
manual opening portion comprises an operational bar that is formed with the rotator of the locking

mechanism and exposed from the operational window.

6. The substrate storage container according to claim 4— , Wherein the

manual opening portion comprises knurling formed on the rotator of the locking mechanism.



