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The present invention relates to a container for receiving and transporting
an-article such as a substrate necessary to be kept under the condition of
hi‘gh cl eanliness during being transported. It is described hereunder in
relation to a sem conductor substrate such as a silicon wafer or a liquid
crystal substrate, in particular a silicon wafer as an exanpl e, however,
the present invention is not |imt&ONTAMNERbove. The present invention is
applicable to any article necessary to be kept under the condition of high
cl eanliness during being transported. BACK GROUND OF THE | NVENTI ON

The sem co ctor substrate, in particular silicon wafer i s contam nat ed
when dust %%RéWQQEnTH& ENEK)Nherei nafter

FIELD OF THE INVENTION

The present invention relates to a container for receiving and
transporting an article such as a substrate necessary to be kept under the
condition of high cleanliness during being transported. It is described
hereunder in relation to a semiconductor substrate such as a silicon wafer
or a liquid crystal substrate, in parti.cular a silicon wafer as an example,
however, the present invention is not limited to the above. The present
invention is applicable to any article necessary to be kept under the

condition of high cleanliness during being transported.

BACK GROUND OF THE INVENTION

The semiconductor substrate, in particular silicon wafer is
contaminated when dust or vaporized organic compounds (hereinafter
simply referred to as "dust") are attached thereto, thus leading to a lower
productivity, i.e., the rate of producing a high-quality of product is low. It
is therefore necessary to maintain high cleanliness in surrounding
environment of the silicon wafer when the silicon wafer is transported.
More specifically, the silicon wafer is one of the articles necessary to be
kept under the condition of high cleanliness during transported (hereinafter
referred to as "dust free article").

In general, the silicon wafer is worked in a room where
cleanliness is high (hereinafter referred to as a "high cleanliness room"), i.e.,

so called a clean room. On the other hand, when the silicon wafer is



stmply referred to as "dust”) are attached thereto, thus leading to a | ower
productivity, i.e., the rate of producing a high-quality of product is |ow.
It . is therefore necessary to maintain high cleanliness in surrounding

ervi ronnent of the silicon wafer when the silicon wafer is transport ed.

More specifically, the silicon wafer is one of the articles necessary to be
kept under the condition of high cleanliness during_transport.ed
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degree of cleanliness is low or outdoor (hereinafter referred to as "low
cleanliness room"), avoiding the silicon wafer from being contaminated
during transported.

There is disposed a loader with an opening portion, which can be
closed, in the border portion between the high cleanliness room and the low
cleanliness room. The silicon wafer is transported through the above
loader from the inner space of the container with high cleanliness to the
high cleanliness room for working the silicon wafer or the like (hereinafter
referred to as "loading"), in addition, from the high cleanliness room to the
inner space of the container with high cleanliness for transferring the
worked silicon wafer to an another treatment step (hereinafter referred to as
"unloading"). More specifically, the silicon wafer is moved through the
above opening portion, when loaded and unloaded. The container has a
cover (i.e., lid) in a direction to the opening portion of the loader, which
cover is opened when the silicon wafer is transferred into or out of the
container.

When the silicon wafer is not transported, the opening portion of
the loader is kept closed so as to prevent dust from floating into the high
cleanliness room from the low cleanliness room. A door may be disposed
in the opening portion so that the opening portion can be opened or closed
by the door.

In this case, the door may be large enough to completely close



Thus,. the sidicon wafer can be transported through a roomin which the
degree of cleanliness is |ow or outdoor (hereinafter referred to as "l ow
cl.eanl i ness roont'), avoiding the silicon wafer from being contam nated
during transported. There is disposed a | oader with an opening
portion, which can be closed, in the border portion between the high

cl eanliness room and the | ow cleapnliness room The sjlicon, wafer is
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proposed and applied: SEMI (Semiconductor Equipment and Material
International) Standard E47.1 [Box/Pod (FOUP)], E15.1[Tool Load Port],
E57[Kinematic Coupling], E62[Front-Opening Interface Standard (FIMS),

E63 [Box/Opener to Tool Standard (BOLTS) and the like (hereinafter

referred to as "Standard").

RELATED ART

The container with the dust free article received therein is
transported in the low cleanliness room by hand or a robot. Then, the
container is mounted on a loader disposed in the border portion between
the high cleanliness room and the low cleanliness room by hand or a robot.
The cover disposed in the frontal surface of the container is opened or
closed by an opener mechanism installed in the loader, thus the opening
portion of the container is connected to or shut off the high cleanliness
room.

A positioning pin and a key are provided in the opener
mechanism, and a positioning hole and a key hole are provided in the front
side of the container. In opening the cover of the container, the

positioning pin is inserted into the positioning hole, and then the key is



2 . * the opening portion. In addition, the door nay be the size in

whi ch the door is about 5 mmsmaller in each side than respective side of
the opening portion in such manner that there is provided aperture (open
space) between the door and the opening portion, while the air pressure in
the high cleanliness roomis kept higher than that in the | ow cleanliness
room thus air flows through the aperture fromthe high cleanliness roomto
the | ow cl insstiedcinso thekey hole, and thea thel keynis fued smag Jof peraiieaBhove
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hich is disposed on an edge portion of the contalner in the opening

portion. Then, the opener mechanism is relatively retreated while the
positioning pin and the key are kept inserted, thus opening the cover.

However, the above-mentioned operation has not been
successfully performed because the scale of the parts in the container vary
slightly. More specifically, the opener mechanism which is made of metal
and has mechanical copstruction, i.e., the positioning pin and the key has
very small tolerance when manufactured (for example, + 0.01 mm),
whereas the body or the cover of the container is made of resin and has a
relatively large tolerance when manufactured (for example, at least +0.5
mm).

Furthermore, since the material of the container has elasticity so
as to cause the whole body of the container to be deflected downward,
there exist the following problems:

A The container is deflected against the metal base portion which is
directly placed on the loader in such manner that the location of the
positioning hole slightly varies to cause the positioning pin to fail to enter
into the positioning hole.

B. Even though the positioning pin is successfully inserted into the
positioning hole, the key fails to be entered into the key hole. The reason
thereof is that the relative relationship of the positioning hole and the key
hole changes slightly. More specifically, if the relative relationship

thereof changes only 0.4 mm, the key is not successfully inserted into the



The container with the dust free article received therein is transported in
the | ow cl eanliness roomby hand or a robot. Then, the container is nounted
on.a | oader disposed in the border portion between the high cleanliness
room and the | ow cl eanliness roomby hand or a robot. The cover disposed in
the frontal surface of the container is opened or closed by an opener
mechani sminstalled in the | oader, thus the opening portion of the
cont ai ner k&yd¥N@ected to or shut off the hi gh cl eanli ness room A
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manner t hat .
In order to overcome the problem described in item A above, (1)

the inner diameter of the positioning hole 65 is made larger than the outer
diameter of the positioning pin 39 so as to provide a larger play E (refer to
Fig. 13). However, If the larger play E is provided, the cover is deflected
downward by the same amount as the play E by the weight thereof, when
the cover is opened. Accordingly, it is not easy to fittingly close the cover
again.

Furthermore, in order to overcome the above-mentioned
downward dislocation (i.e., downward movement) of the cover, there is
proposed a technique in which a rubber cap 40 is provided around the
positioning pin 39 so that the air inside the rubber cap 40 is sucked to be in
a reduced pressure so as to support the cover 33, thus preventing the cover
from deflecting downward (refer to Fig. 2). However, since the rubber
cap 40 also has elasticity, the rubber cap does not satisfactorily function to
support the cover.

In addition, in order to overcome the problem described in item
A above, (2) chamfering is implemented on an edge of the positioning hole
65, and the amount of play is reduced (refer to Fig. 14), so as to prevent the
cover from being lowered when opened. However, the tip portion of the
positioning pin 39 is caught by the tapered surface of the chamfering 66 in
such manner that the positioning pin is not successfully inserted.

The present invention is made to overcome the above-mentioned

problems. The purpose of the invention is to provide a container in which



a tock claw of the lock nmechanismis released froma portion to be hooked
whi ch is disposed on an edge portion of the container in the opening
portion. Then, the opener mechanismis relatively retreated while the
positioning pin and the key are kept inserted, thus opening the cover.
However, the above-mentioned operation has not been successfully perforned
because the scale of the parts in the_container vary slightly. Mre
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following invention.

There is provided a first invention, which is a container for
receiving and transporting dust free articles which is mounted on a
loader installed in a border between a high cleanliness room and a low
cleanliness room, an opening portion of which is connected to or
disconnected from said high cleanliness room by opening and closing of
a cover of said container by means of an opener mechanism arranged in
said loader, which includes:

(a) a positioning hole provided in a front side of said cover into
which a positioning pin of said opener mechanism is inserted; and

(b) a tapered surface formed only upper surface of inner portion of
said positioning hole for enabling said cover to move slightly upward by
means of contacting with said positioning pin.

According to the above-mentioned container, compared to the
conventional art in which the larger play of the positioning hole is
provided, the cover is opened in a state in which the cover is kept
pushed upward by the function of the tapered surface, thus the cover is
never dislocated downward. Furthermore, since the tapered surface is

formed only on the upper surface of the inner portion of the positioning
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hole formed as one unit with said cover in said front side of said cover,
and a float received in said first hole in such manner that said float is
movable in a slight amount at least vertically, on a front side of which
float a second hole is formed into which said positioning pin is
practically inserted, with said tapered surface formed on an upper inner
surface of said second hole.

According to the above-mentioned container, when the
positioning pin is inserted into the second hole of the float, the float
contacts with the upper surface 155 of the first hole, and the cover is
firmly pushed upward because of the momentum of the proceeding
positioniing pin. Thus, the positioning pin is prevented from being
caught by the upper surface of the second hole.

Furthermore, the float firmly contacts with the upper surface
of the first hole so that even if dust is produced by the friction between
the float and the upper surface of the first hole, the dust is contained
within the first hole, thus preventing the surrounding environment of the
container from being contaminated.

In addition, when the cover is in a normal position in a state in
which the cover is kept closed, the cover is not pushed upward by the
float, and then the cover is dislocated downward in a slight amount
when the cover is opened. However, the downward movement of the
dislocation is caused only between the float and the first hole, thus the

dust produced by the downward movement of the dislocation does not

Hh i the gpntaipen t he
fittingly close the cover



Furthernore, in order to overcone the above-nentioned downward dislocation
(i..e., downward novenent) of the cover, there is proposed a technique in
which a rubber cap 40 is provided around the positioning pin 39 so that the
air inside the rubber cap 40 is sucked to be in a reduced pressure so as to
support the cover 33, thus preventing the cover fromdeflecting downward
(refer to Fig. 2),. However, since the rubber cap 40 also has elasticity,
the rubber €XHagyagtethe serrpundingef the containemn to support the cover.

In addition, in ordgr to,overcone the problem described in item A above,
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> portion in a slight amount along a surface of said cover.

According to the above-mentioned container, even if the
relative position of the key and the key hole, as well as the positioning
pin and the pin hole vary, the key hole can slightly move by means of
the floating mechanism so as to enable the key to be inserted into the
key hole. In the present invention, the floating mechanism includes the
mechanism using parts having elasticity.

There is provided a fourth invention, which is the container,
wherein said floating mechanism has a structure in which a peripheral
portion of said key hole portion is supported by a plurality of flat
springs bent in J shape.

There is provided a fifth invention, which is the container,
wherein said cover includes a lock mechanism for operating to close and
open said cover by means of turning said key, and a lock claw of said
lock mechanism, which is protruded from a window provided on an
edge portion of said cover to engage with an engaged portion provided
on an edge portion of said opening portion of said container, an inner
flange and an outer flange being formed respectively in inner side and
outer side of said edge portion of said opening portion, said engaged
portion and a sealed area being disposed in between said inner and outer
flanges.

According to the above-mentioned container, even if the dust



the  cqover is prevented from bei ng di sl ocated downward when opened, and the
positioning pin as well as the key are successfully inserted into the
positioning hole and the key hol e respectively, even though the size of the

parts in the container slightly varies. SUMVARY OF THE | NVENTI ON
In order to attain the above object there is provided a foll ow ng
I nventi on. There is provided a first invention, which_ is a container

for recei visgpesnaedaby gbetslightoupward anovement of thei coverswihach cagses a
| oader | nsttaLI ed in a border between a high cleanliness roomand a | ow
cl eanl i nessiricieon bstween the gngaged pertipnanditheosraled area,dhedtust caade o or
di sconnected from sai,d .hi gh cl eanliness room by opening and cl osing of a
cover of safteniasngdwithingheinnat flangenl 3hand thewutentlangedddaged in said
| oader and the said_container includes;- . . (a) .. (ill posjtioning hole
provided in a front e 15fPLoYided & dfth ninyention, ‘which is \the c¢pnfainer,
positioning pin of said opener nechanismis inserted; a(Pd
(b) a t apWhewriayaiaperach SwEacs is Aormssk p; 4 dAney, upRet sorfacg of sai
posi ti oni ng.haql.e .for, enabl i sai,d cover to nove sl.ightly upward
by means of HESHAlEcVRENPRIPE 5230 SOUFT 18 MAYC Bvard i a stight amount by

means of contacting with said float.

According to the above-mentioned container, since the cover

is pushed upward by the contact with the tapered surfaces, the friction is

distributed between two tapered surfaces, and the dust produced by the

contact between the tapered surface of the first hole can be contained

within the float and the first hole.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a loader with a container of the
present invention mounted, which is seen from the low cleanliness room
side.

Fig. 2 is a conceptional view illustrating a state in which a cover of
the container showin in Fig. 1 is not opened as yet. Fig. 2(A) is a vertical
sectional view thereof. Fig. (B) is a vertical sectional view illustrating a
rubber cup disposed in a positioning pin.

Fig. 3 is a vertical sectional view illustrating a state in which the
cover shown in Fig. 2 is opened and an opening portion of the container is
connected to a high cleanliness room.

Fig.4 is a perspective view illustrating a container as a whole of the

present invention.



According to the above-nentioned container, conpared to the

conventional art in which the larger play of the positioning hole is

proyvi ded, the cover is opened in a state in which the cover is kept

pushed upward by the function of the tapered surface, thus the cover is
never di sl ocated downward. Furthernore, since the tapered surface is
formed only on the upper surface of the inner portion of the positioning
hol e, the cover iEigsdr as v perspectiphanewi Hlustratingha disassembled candainene
positioning pin is _surely inserted wthout being caught. There is
provi ded a skawndniligeht i on, which is the container, wherein said
positioning hole has a double structure conprising a first hole forned as
one unit with saikige6usa frantedview ibustrajing.a drom suaface\afithe gayen f | oat
received in said first .hole in such manner that said float is novable in a
slight amount at ¥@ast iv & descriptive giew Hiustratimgqe loek vmeehamiswat Kigsecond

wth sai o 1 BAY ik Setadewia tedook eechapien. FisA(B) s a vettich sectional
view of Fig. 7(A). Fig. 7(C) is a descriptive view illustrating a state in
which a lock claw shown in Fig. 7(B) is disengaged. Fig. 7(D) a vertical
sectional view illustrating a base portion of the cover which is a part of the
cover shown in Fig. 7(B). Fig. 7(E) is a front view illustrating an edge
portion of the opening portion of the container. Fig. 7(F) is a sectional
view along F-F line illustrating a guide hole shown in Fig. 7(E).

Fig. 8 is a descriptive view illustrating a seal mechanism of the
cover and the opening portion of the container. Fig. 8(A) is a plan view of
the cover in which a horizontal sectional view of the base portion of the
cover is shown. Fig. 8(B) is an enlarged view illustrating an essential
portion shown in Fig. 8(A).

Fig. 9 is a perspective view illustrating disassembled lock
mechanism shown in Fig. 7(A)(B).

Fig. 10 is a descriptive view illustrating construction and function
of a positioning hole. Fig. 10(A) is a sectional view illustrating an initial
phase in which the positioning pin is inserted into a second hole. Fig,
10(B) is a sectional view illustrating 2 phase in which the insertion is
complete. Fig. 10(C) is a sectional view illustrating a phase in which the
cover is lowered when the lock is released after the insertion is complete.
Fig. 10(D) is a descriptive sectional view illustrating a state in which the
float relatively pushes the cover upward.

Fig. 11 is a descriptive view illustrating other embodiment of the
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surface of said second hol e. According to the above-nenti oned
contai ner, when the positioning pinis inserted into the second hole of the
float, the float contacts with the upper surface 155 of the first hole, and
the cover is firmy pushed upward because of the nmonmentum of the proceeding
positioning pin. Thus, the positioning pin is prevented from being caught
by the upper surface of the second hole. ) Furthernore, the fl oat
firnly conteontgingr: oft the upiesents unvensionot tlfig. F1H&) sl @ sectionad wiean i f
dust is produced by the friction between the f|oat and the upper  surface of
the first hilustratmg amdnitiad phase dnnwhich the positiening pin n%|1@$erE¢msnto a
preventing the surrounding environnment of the container fron1bgin%r

cont ani nat esgcond hole. Fign 14¢B) ts ensechional view dHustrating ianphas¢oimmihiglsi t i on
in a state i.n which the cover is kept closed, the cover is not pushed
upwar d by t e insegion isepmpletet he cover is dislocated dowward in a slight
anount when the cgQver is opened. ,However, the do rd venent qf the

di sl ocation is c &%%ﬂ?‘@é%@ﬂeﬂi‘éwﬂlhﬂfaﬁﬁg efiqther gEbodiment ¢ he

‘;“Sta T oduc(e)gl tl?g ctomheaiﬁé’r“”&%é’ prlrgsveenﬁl%egtfiortl.heF?é.siffA'j}t %SOQ s%%ﬁgnglo view
illustrating an initial phase in which the positioning pin is inserted into a
second hole. Fig. 12(B) is a sectional view illustrating a phase in which
the insertion is in process. Fig. 12 (C) is a sectional view illustrating a
phase in which the insertion is complete.

Fig. 13 is a descriptive view illustrating conventional container.
Fig. 13(A) is a sectional view illustrating an initial phase in which the
positioning pin is inserted. Fig. 13(B) is a sectional view illustrating a
state in which the insertion is complete and the cover is dislocated.

Fig. 14 is a descriptive view illustrating another conventional
container. Fig. 14(A) is a sectional view illustrating a state in which the
dislocation is not produced between the positioning pin and the positioning
hole. Fig. 14(B) is a sectional view illustrating a state in which the

positioning hole is upwardly dislocated.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The best mode of the embodiments of the invention is described
with reference to Figs. 2 to 11. The following embodiments do not limit
the scope of the invention. Skilled person in the field can therefore
execute other embodiments within a scope of the invention.

With reference to Figs. 1, 2 and 3, there is briefly described a

process in which the container of the invention is opened and closed by
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cont am nate the surroundi ng of the container. There is provided
a.third invention, which is the container, wherein a key hole portion
having a key hole is provided on said front side of said cover into which
a key of said opener nechanismis inserted, and a floating nechanismis
provided to enable to nove said key hole portion in a slight amunt al ong
a surface of said_cover. According to the above-nentioned

cont ai ner, @fedodder go 28| ta ibee cppBEctiedn tof or iseeynented t fronk dhehbigh as

wel | ‘as the positioning pin and the pin hole vary, the key hole can
slightly mo¢ieaBlNEER FRO®Y ¢ he floating mechanismso as to enable the key to
be inserted into the key hole. I.n the present_ invention, Fhe floating
mechani sm i ncl udes ¢¥eShRWRat dHgudi g Huistembadimgnt) treilopdors 1 are .
{1 ot i ng. nelHEEhfogdhar Sl chnstalpaRelchon B BRILABPEReR ah thodosictal d
shape. " Bétwetn i HBRCClsaglnsss Toom: Shaidveriavncloanlionss stagm 7.
Cl ose and dPiReC ohs™BEhE WS JoifersoR siviancd, Ko BxRmpIe s AATCIHC! aw of
oard, ook TGEERP Tolhe Ink SiResh WABS T MaloaBlrA s S, a 209°
the other of the loaders is assigned as exclusively used for carrying the
silicon wafer out of the high cleanliness room, thus enabling to carrying
the silicon wafer in and out of the high cleanliness room in such manner
as the so-called conveyer system.
The container 11 is positioned and mounted on the stage 13 of
the loader 1. The positioning of the container is carried out by
Kinematic Coupling (the reference numeral 17 in Fig. 1 shows a male
member thereof) disposed in the stage 13 and the base portion 15 of the
container 11. |
The container 11 may be mounted by the hands of human
being, or the transporting robot installed in the ceiling or the robot
mounted on the AGV running on the floor. For this purpose, a flange
19 may be arranged on the upper portion of the container 11. The above-
mentioned transportation may be carried out by the use of the process
defined in the standard, for example.
The positioning means using Kinematic Coupling may be
applied according to the process defined in the standard, for example.
As shown in Fig. 2, a wall opening portion 23 is formed on

the wall 21, which is located in front of the corresponding forward

portion of the container 11 mounted on the loader 1. The wall opening
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on an. edge portion of said opening portion of said container, an inner

fl ange and an outer flange being forned respectively in inner side and
outer side of said edge portion of said opening portion, said engaged
portion and a seal ed area being disposed in between said i nner and outer

fl anges. According to the above-nenti oned container, even if the
dust . ) 8. . I.s produced by the

sl i ght upwRogtian\Zndsicayereddy adooris cwhichiis salledas arclpsureor thee
engaged portion and the seal ed area, ,the_dust can be contained within the
i nner f I andike131Theparbiendbgtercen thegdoands and the wall qpeniag potian 2ded a
fifth invention, which is the container, erein_a tapered, surface

formed on %WM%H@{I&W‘F]&@@ & SPECHIG £aPhe! dS\§scuRednatiroyg 3 cover
According. 0F AR Shbdbe e A raais-BradRcRa: rom R highhclegaliness Foom 5' °7'
to the low cleanliness room 7 by means of the positive pressure applied
to the high cleanliness room 5, thus preventing the dust from infiltrating
into the high cleanliness room S.

Firstly, the stage 13 with the container 11 mounted is moved
close to the door 25 by a driving mechanism 31. The door 25 further
functions as the opener 37 which is a part of the opener mechanism 35
to open and close the cover 33 located in the front portion of the
container 11.

More specifically, a positioning mechanism (the reference
numeral 39 is a positioning pin which is a part thereof) is arranged
between the surface of the opener 37 in the side of the low cleanliness
room 7 and the cover 33 of the container 11 to implement the
positioning of the cover 33 and the opener 37.

As shown in Fig. 2(B), the positioning pin 39 is arranged in
the center portion of a hemispherical rubber cap 40, which is to be
attached to the front surface of the cover by adsorption, when the
positioning pin is inserted into the positioning hole. More specifically,
the air within the rubber cap 40 is sucked through the suction port 39A
formed on a portion located inside of the rubber cap 40 of the
positioning pin 39, and sent to a vacuum pump (not shown) existed
outside of the system through a air passage 39B. Thus, the cover 33 is
sustained and fixed by means of negative pressure in the rubber cap 40.

Then, a key 41 arranged on the opener mechanism 37 is

13



i's pushed upward by the contact with the tapered surfaces, the friction is
di stributed between two tapered surfaces, and the dust produced by the
contact between the tapered surface of the first hole can be contai ned
within the float and the first hole. BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig. 1 is a perspective view of a |oader wwth a container of the present
I nvention pounted, which is seen fromthe | ow cl eanliness rogom side.
Fig. 2 is mystrsbmtoonkeyiaie arrangad anithg covsr b of thewsontpinet dndheof the
CO S S o onkgrebned Shvitne Ao bt b v 561 2 g
Sect i onal - FPwdS, BFDSA aonente ailack MAchapiom invaledoRsideon the Gaver 2 | s
opened a8 SRETUIAS Y b heSls g b o bk S R g
gont ai ner with a‘ﬁ’“%ﬁa‘g’éd tprl)%tf%%ea?sr}])tosie ‘on tthgnédge portion of the opening
portion of the container 11.

Then, the stage with the container mounted moves backward
in the state that the cover 33 is kept fixed onto the opener 37. By this
backward movement, the cover 33 is removed from the container 11,
thus the opening portion of the container 11 is opened.

Then, the opener 37 with the cover 33 fixed is lowered into
the inside of the loader 1 by means of the driving mechanism 43
installed in the opener mechanism 35. Then, the stage with the
container 11 moves forward again. By this forward movement, the
opening portion of the container 11 is connected to the high cleanliness
room through the wall opening portion 23 formed on the wall 21 (refer
to Fig. 3). Thus, a prescribed gap 45 is formed between the opening
portion of the container 11 and the wall opening portion 23 of the wall
21. The air stream 47 is produced through the gap 45 from the high
cleanliness room to the low cleanliness room, thus preventing the dust in
the low cleanliness room from infiltrating into the high cleanliness
room.

The silicon wafer as the dust free article is carried into the
high cleanliness room 5 from the container 11 connected to the high
cleanliness room, and then a prescribed working is applied thereto.
After being worked, the silicon wafer may be carried out of the high

cleanliness room into a container mounted on another loader, or the
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Fi-rg. 5 is a perspective viewillustrating a di sassenbl ed container shown in

Fig. 4. Fig. 6 is afrontal viewillustrating a front surface of the
cover. Fig. 7 is a descriptive viewillustrating a | ock mechani sm
Fi'g. 7(A) is a front view of the lock nmechanism Fig. 7(B) is a vertical
sectional viewof Fig. 7(A). Fig. 7(C) is a descriptive viewillustrating a

state in which a lock claw shown in Fig. 7(B) is disengaged. Fig.

vertical sesamercantainew 1ill nounted onghe samelqaslerilon Thetaasryiagoutdandh is a

part of the cover shown in Fig. 7{18)‘. Fig. 7(E) is_a front view
e 1

i | 1ustratinmp ahthelgdigan wader siay

7(D) a

oemented byi @ knewn methodtsicheas Fig.

7(F) is a sectiognal view along F-F line illustrating_a_guide hole shown in

Fig. 7(E). a scalar type robpt usedeir rthet cleanyreqm; msiatled:w

mechani sm of the cover and the opening portion of the container.

ithin theahigh
Fig. 8(A

is a plan vFleanbinesheo@®r in which a horizontal sectional view of the

base portion of the_cover_ is shown. Fig. 8(B) js an _enl

i~ rged vie
illustrating an essdVbemthesilicon watexnisi ¢argied ouy Rf.theahlg% CWQ.Y\IIHQSFP s a
perspective view il ltﬂSt rating dhsai]senbl ed | ock macPe%Hi sm shown .i n

7(A) (B). room into the container the reverse process o

e process taken 1n

Fig.

the carrying same into the high cleanliness room is applied. More

specifically, the stage 13 with the container 11 mounted moves

backward, then the opener 37 with the cover 33 fixed is lifted upward by

the driving mechanism 43 in the opener mechanism 35.

Then,

the

stage 13 moves slightly forward to cover the opening portion of the

container by the cover 33. Then, the key 41 of the opener 37 I

reversely turned to cause the lock claw of the lock mechanism to engage

with the engaged portion, thus being locked to hermetically close the

opening portion of the container 11 by the cover 33. Then, after the

fixing means of the opener 37 releases the cover 33 which was fixed, the

stage moves slightly backward, thus enabling to transport the container

11 in the low cleanliness room 7.

(Construction of the container)

Constructions of the container of the present invention is

described with reference to Figs. 4 to 10.

(General)

As shown in Fig. 4, the container of this embodiment has a

box type shape, and the square opening portion 49 is formed in the front

side of the container. Interior of the container 11 has a space to receive

the silicon wafer as the dust free article. There are attached on the

15



Fig. 10 is a descriptive viewillustrating construction and function of a
positioning hole. Fig. 10(A) is a sectional viewillustrating an initial
phase in which the positioning pinis inserted into a second hole. Fig.
10(B) is a sectional viewillustrating a phase in which the insertion is
complete. Fig. 10(C) is a sectional viewillustrating a phase in which the
B o 10(D) PEhtsidesand Jefhside seneiowalls ascwellias tberbackneide isnar svalh thin) ch
doscri pt| vePRBAFAIIS 35; AEAY SnaRdchiNAPPEnS4oto hsizottally support a
Vi'ew i 11 ustPHRPHEY % SAHiseR LB g0 SHIRHRHEIG o thsoWadeiatkckaml paraliehacr 1 od
whi chthe. st oitis GefeaRiigd &) EG” 12 T a doseriptive view
'ITustrating furt herl‘hgt Pl%hggni)gd\ivﬁ&} is snatched by the transporting robot
installed in the ceiling is attached on the upper outer surface of the
container by a plurality of screws 55, in such manner that the flange is in
parallel to the upper surface of the container with a prescribed clearance
therebetween. The base portion 15 is attached to the lower outer
surface of the container. There is arranged the Kinematic Coupling on
the base portion 15 to position the container to the stage 13 of the loader
1 (refer to Fig. 1). More specifically, the female member 57 having V
shaped groove to receive the male member 17 (refer to Fig. 1) having a
rod shaped protrusion is arranged on the base portion 15 (refer to Fig. 5),
which male member is a part of the Kinematic Coupling. The male
members 57 and the female members 17 are arranged on three places.
The straight lines extending through the respective V shaped grooves
cross at the center of the base portion 15. By this arrangement of the
male and female members, the precise positioning is implemented.
The cover 33 for opening and closing the opening portion 49
has a double construction comprising the cover body 59 in the outside
thereof and the cover base 61 in the inside thereof (refer to Fig. 5).
There is further arranged a front securing member 63 to secure the
wafers on the inner side of the cover base 61 (refer to Fig. 5), thus
enabling to transport the plurality of silicon wafers received in the
container in a state in which the plurality of silicon wafers are supported

in parallel each other, and secured.
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of the contai.ner of the present invention. Fig. 12(A) is a sectional view
illustrating an initial phase in which the positioning pinis inserted into
a second hole. Fig. 12(B) is a sectional viewillustrating a phase in which
the insertion is in process. Fig. 12 (C) is a sectional viewillustrating a
phase in which the insertion is conplete. Fig. 13 is a descriptive
view illustrating conventional container. Fig. 13(A) is a sectional view

il lustrating an ini Asashgwnsia Fig.vfhithie positioning |hﬂ1¢$1é pake disposed Qg

Fig. 13(B) is a sectional viewillustrating a state in ich_the insertion
i s conpl et etherappereright side endilowsgaleéaside of the ﬁa0g1t statacs of thes CPVET i ve

view illustrating anot her conventi onal container. Fi A .is secti onal
V|h ew illustBAti rﬁiﬁesar&t furthendisposedethe keplesin; glenfﬁf{ ;#i‘é‘al?é&j thet ween
t ep03|t|on|n p|n and t he positi |ng hol e. s a ectlonal
view ill ustngh ngjdg %ﬁﬁe. FOV#H ch h@nplﬁsrgf:roﬁ%ﬁ%l% S)erweag &Iyo

di sl ocat ed. DETAI LED_DE | PTI ON QF

bes'lt: node20P0$1Hé’néﬂ§6\§’i %ggR n etwlpﬁﬁgﬁppgﬁnl @%E&L?H@anltq’}r?g{%q ence
to Figs to 11, Th I nbod t i th h
i %egt i on. & ISPk&ifi §g‘h ‘i?#eg'ﬁégf F&Yh%ﬁaﬂgr g‘?ﬂ’%“ e@ﬁt@’sco S16d 1"
enbodi mrents within a scop t th

Figs. 1, 2 Hﬂﬂt@mﬁgeﬁmsl BP| @quII’gé%[c] ﬁll%‘g%?nés‘ﬁr des qu%“v\}#egﬁf%& ﬁgﬂa He

cont ai ner Ofnste?t%dl S Hhe ?(ey'ﬁsolgg %nlegreatﬂgngé,%i%qogﬁ mechanism is operated

to release the locking. Then, the opener mechanism 35 relatively

moves backward so as to remove the cover.

(Lock mechanism)

As shown in Figs. 7 and 9, the lock mechanism 69 is arranged
in the space between the cover body 59 of the cover 33 and the cover
base 61 of the cover 33 (refer to Fig. 7(B)).

The lock mechanism in relation to the right side key hole 67 is
described with reference to Figs. 7 and 9 in detail. The cylindrical
sleeve 73 is fitted into the inside of the cylindrical window portion 71
formed on the cover body 59 of the cover 33. The cylindrical member
77 disposed on the upper surface of the cam 75 is inserted into the
sleeve 73, thus supported. Many flat springs 79 are installed on the
inner peripheral surface of the sleeve 73. The flat springs 79 are bent
in a reverse J shape. The cylindrical member 77 of the cam 75 is
supported by the round bent portions of the flat springs. By the above-
mentioned mechanism, the floating mechanism 81 is provided in such
manner that the cam 75 can be moved in a slight amount in the

directions to upper and lower ward, as well as right and left ward. The

17



11 . . the | oader so as to be connected to or di sconnected fromthe

hi gh cl eanli ness room As shown in Fig. 1, in this enbodi nent,
two |oaders 1 are installed together with a control panel 3 on a wall
di-sposed in the border between a high cleanliness room5 and a | ow
cleanliness room7. Either one of the two | oaders is assigned, for

exanpl e, as exclusively wused for carrying the silicon wafer

into the high

cl eanl i nessrectangulaneyt heleo6ds fokmeideondhaernd surfassiagfnde ewlindeicaki vel y
used for carrying the silicon wafer out of the high cleanliness rgom thus

enabl i ng t aneaberi g which is expesedrant of ithe aydinslricalrwindow;

roomin such manner as the so-called conveyer system

RTtOmeAht i ness

Th
cont ai ner 1The edgesef thenkely hode SFuist chamfered dnstighemanngs thﬁetheo]é%ﬂégs 1.

The positioning of the container is carried out by Kinematic Coupling (the

ref erence neasdlyainserted-withgut beinggaughtral e

- The same type of the cylindrical member 83 is disposed on the

lower side of the cam 75, and the cylindrical member 83 is supported

through the same type of sleeve 87 having many flat springs 85 by the

cylindrical support member 89 disposed on the cover base 61 of the

cover 33. The floating mechanism 81 comprises the flat springs 85 and

the sleeve 87.

Two cam grooves 93 are formed in the disk portion 91 of the

cam 75 in symmetry in relation to the center of the disk portion 91.

The round engaging tip portion 97 of the slider 95 is engaged with each

of the cam groove 93. Due to the shape of the cam groove 93, when

the cam revolves, the slider 95 slides in the either direction close to the

cam 75, or away from the cam 75. The guide pin 99 is formed on the

upper and lower surfaces of the disk portion 91, respectively. The

guide pin is inserted into the guide groove 101 formed in the cover body

59 and the cover base 61 of the cover 33, thus stabilizing the revolving

movement. The slider 95 is sustained by the slider fixer 103 so as to

be reciprocally slidable in only one direction. The ratchet mechanism

109 comprising the claw groove 105 (refer to Fig. 7(A)), and the claw

107 is disposed on the side surface of the slider 95, thus the sliding

action of the slider 95 is controlled to control the locked state and

unlocked state. More specifically, two claw grooves are formed on the

side surface of the slider 95, and each claw groove corresponds to either

the locked state or the unlocked state. The claw 107 engaged with the
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menber thereof) disposed in the stage 13 and the base portion 15 of the
contai ner 11. The container 11 nay be nounted by the hands of
human being, or the transporting robot installed in the ceiling or the
robot nounted on the AGV running on the floor. For this purpose, a flange
19 may be arranged on the upper portion of the container 11. The above-
mentioned transportation may be carried out by the use of the process

defi ned i n claw gnoovealQf arepivotahly movable around theee yolying axisi§lheans
usi ng Ki nemati c Coupling ngg be applied according to the process defined in
the standard, for éSanpn@.o the side surfageswol thegjider, 93 wehichofagesng
portion 23 is forned gn the wall 21, which _is |ocated in front of the

cor r esponditayard thegr edgeposionopfithe covenderthe racsased pastionndlBolsder 1.

The wal | openin 12 . .
formed, and the lever 117 of the lock claw 115 is sustained therein.

The lock claw 115 is disposed to face the window 119 formed on the
cover base 61 of the cover 33, and pivotably disposed around the
revolving axis 123 supported by supporting portion 121 formed on the
edge portion of the window 119 (refer to Fig. 9).

When the cover 33 is closed, the window 119 contacts with
the engaged hole 125 formed on the edge portion 50 of the opening
portion 49 of the container 11 (refer to Fig. 7(C)). A small protruding
portion 127 is formed on the edge portion of the side of the engaged
hole 125. Thus, the engaged portion 129 comprises the engaged hole
125 and the engaged protruding portion 127.

As described above, when the slider 95 is pulled by the cam
75 and slides in the direction coming near, the lock claw 115 is pulled by
the lever 117 and turns, thus the tip of the lock claw 115 is withdrawn
from the window 119. In the reverse movement, the tip of the lock
claw 117 is thrust out of the window 119 to engage the engaged portion
129 formed on the edge portion of the opening portion 49 of the

container 11.

(Cover and sealing construction of the opening portion)

The sealing mechanism to hermetically seal the opening
portion 49 of the container by the cover 33 is shown in Fig. 8.

The inner flange 131 and the outer flange 133 are formed ali
along the peripheral edge portion 50 of the opening portion 49 of the
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pertion 23 is covered by a door 25 which is called as a closure or the
| i ke. The portion between the door 25 and the wall opening portion 23 is
not hernetically sealed, but a specific gap 27 is secured. Through the gap
27,  the air flow 29 is produced fromthe high cleanliness room5 to the | ow
cl eanliness room 7 by neans of the positive pressure applied to the high
cleanliness room5, thus preventing the dust frominfiltrati n% into the
hi gh cl eanl comtasnerobhy and the engagedrportion 120his farmps betweem thednsent ai ner
11 nmounted is noved close to the door 25 by a driving nechani sm il. The
door 25 f urflange famdctheoortenflangs. opcasiespendingto the innegrilange d3d, Siener
mechani sm 35 to open and close the cover 33 |located jn the front portion of
the cont ai nflange receptive recesppertdpedids infeymed qmihe icover pasecphthem (t he
reference nuneral 39 is a _positioning pin which is _a_part thel{egttl% IS
arranged beeowein 3he sSmplcgapr (Dpk B) 157 fppmede bstweens the,dlange
cl eanliness room 7 and the cover 33 of the container %3]1 to i npl ement the
posi ti oni ngresieptive msess IItiond 18fcangdheringer flange 131 1y supB\ManReE; g
2(B), the pasitioning pin 39 is_arranged ip the center portiaqn of
hem spher i cthatthpseves 33 gan bgrslight Sén!(bv%gbﬁt gdmclﬁ lpﬁi‘e&ﬂ}mo’g@lf ace
of the cover by adsorption, wh t he positioni pin jis.insexnted | t he
posi ti oni ngaR@vertigak glf%ﬂepf i cel E),-r qgeg%ﬂqv"v\j]gﬂilﬁ Wh@hr{h?o R is
sucked through,. the suctian port. 39A . formed on a,portion lLocated insjde of
the rubber E,Sagltﬁﬁﬂeé?r tsl?éﬁﬁggist fornRg pish oyer aﬂﬁgscéﬁfﬁ? cfl%lngeacfﬁﬁ?#z‘ﬂ (not
Shoun) 451 ShecesS portion 155t "Ry O iRt Hhe pttio 85 PR He lhidg '

contacts is called as a sealing area 141.

As shown in Fig. 7(D), (E), (F), the guide protrusion 143 is

formed on the center portions in both right and left ends of the cover

base 61 of the cover 33, and the guide port 145 into which the guide

protrusion is inserted is formed on the edge portion 50 of the opening

portion 49 of the container 11. The small gap (about 1 mm) is

positively formed between the guide protrusion and the guide port 145

in such manner that the cover can slightly move upward. By this slight

movement, the friction occurs between the opening portion 49 and the

edge portion 50 in the sealing area 141, however, the dust produced by

the above-mentioned friction is contained between the inner flange 131

and the outer flange 133. The contained dust is carried away by the air

flow caused by the pressure difference from the backside of the guide

port 145 to the low cleanliness room, thus contamination in the interior

of the container 11 and the high cleanliness room 5 can be prevented

from occurring.
(Positioning hole)
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sust ai ned and fixed by neans of negative pressure in the rubber cap 40.
Then, a key 41 arranged on the opener nechanism 37 is

13 inserted into a key hole arranged on the cover 33 of the
container in the state that the above-nentioned sustaining and fixing are
kept, and the key is turned to operate a | ock nechanisminstalled inside of
t he cover 33, thus releasing an engagenent of a |ock claw of the | ock
mechani smwith an ehemydiiepeonstorctinm pbdbe positioringdihelep6? tis sleseribede
opening portjon of the container 11. Then, the stage with the
cont ai ner thaetergpeedo dugsvpaadilD.t he state that the cover 33 is kept
fixed onto the opener 37.. By .this backward venent, the cover 33 |s
renoved fromthe cd-mf‘apﬁémoﬁlpgthﬂﬁ%ﬁea Qﬁﬂgfen@%m@téﬁﬂ SPMMISIBEHDGi ner 11

5 PN itibols (e b BB T adshe et L e b b
is formed on the surface portion of the cover body 59 of the cover 33.
The first hole 151 has a bag shape in the sectional area, and is formed as
one unit with the cover body 59. The first hole extends in the depth in
such manner that the float 153 is received thetein. When the float 153
is received in the first hole 151, there exists a gap S between the upper
outer surface of the float 153 and the inner upper surface of the first hole
151, which gap enable the float 153 to slightly move at least vertically.
The second hole (i.e., insertion hole) 156 is formed on the front side of
the float into which the positioning pin 39 is practically inserted. The
tapered surface 157 is formed on the upper surface of the second hole
156 to the prescribed extent in the direction of the depth thereof.
Furthermore, the inclined surface 159 having the same angle as that of
the tapered surface 157 is formed on the upper side of the edge portion

of the first hole 151.

(Opening and closing operation)

The opening and closing operation of the cover 33 is
implemented as follows, in the above embodiment.

When the cover 33 is to be opened (i.e., removed), the
container 11 moves forward to the opener mechanism 35, and the
positioning pin 39 of the opener mechanism 35 is inserted into the
positioning hole 65 disposed on the cover 33 of the container 11. More

specifically, the tip of the positioning pin 39 is inserted into the second
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instal.led in-the opener nmechanism 35. Then, the stage with the container

11 noves forward again. By this forward novenent, the opening portion of

the container 11 is connected to the high cleanliness roomthrough the wall

opening portion 23 formed on the wall 21 (refer to Fig. 3). Thus, a

prescribed gap 45 is formed between the opening portion of the container 11
21. The air stream 47 is

‘SPSdLE :dwﬁlﬂli%ﬁgﬁgiﬁﬂgf 8:%? iﬂ@gt ?ﬁsa"I htéJ‘r}ﬁelgﬁlhl@! tipnof ribes ppsitianiogt pin 138
nf 11rati rRPHEACES With HicRSRed i iaGest3 d@hthe float 153 wnd Bladceds, e or as
cont ai ner  T10Ro R TGRS BHE LY, Ugvastle o heBothe gam S ARWeRBikE BPRSLI | bod
car 11 00 out BT SHETARR gt 1Pt ke d St T Bpher obteR MR RARbe KON
anot he-r | oafled Va%gsﬁeg? i.e., the upper outer surface of the float 1531céllirect1y and
fully contacts with the upper inner surface of the first hole 151, thus the
positioning pin 39 supports the cover 33 through the first hole 151. In
this case, If the cover 33 is dislocated downward in the initial stage in
which the cover 33 is closed, the cover 33 is pushed upward to move
slightly as described above, thus the cover 33 returns to the normal
position.

In this state, the keys 41 are inserted into the respective keys
hole 67. Since the edge of the key hole 67 is chamfered, when the
positions of the key 41 and the key hole 67 are not identical, the tip of
the key 41 contacts with the chamfered surface of the key hole 67, and
the key hole 67 moves in a slight amount along the angle of the
chamfered surface by the floating mechanism 81, thus the positions of
the key 41 and the key hole 67 come to identical, and the key 41 is
inserted into the key hole 67.

Then, when the key 41 is turned, the key hole 67 and the cam
75 revolves, and the slider 95 is pulled to turn the lock claw 115, thus
the lock claw is disengaged from the engaged portion 129. The
container 11 moves backward with the lock claw disengaged, the cover
33 supported by the positioning pins of the opener mechanism 35 moves
away the opening portion of the container, thus the cover is removed

from the container.

When the cover 33 is to be closed, the container 11 moves
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sanme container 11 nounted on the same | oader 1. The carrying out and in of
the silicon wafer may be i nplenmented by a known nethod such as a scal ar
type robot used in the clean roominstalled within the high cleanliness
room 5. When the silicon wafer is carried out of the high
cleanliness roominto the container 11, the reverse process of the process
taken in the carrying same _into the high cleanliness roomis applied. Mre
speci fi cal |iprward to gjese 3hgi opening postianndd by thsucoser i3 esnderckhear d,
then the opener, 37 with the cover,K 33 fixed is lifted upward by the driving
mechani sm 48oRditioReinh yeltich thecpesitioning pinnih oftthe eperpr mechsnism 33 ght |y
forward to cover the opening portion of the container hy the cover 33.

Then, the kEIPPAItHEhe gevepSdeandthe keys ase igsartadh sator tecraspective kayek cl aw
T b S e SRRkt Ronea e opi Bancim B Lo
whi ch vis (DS ARG HEGn VY CIve GRTPYOBRCRRSURT 66 PUSBSISIRPTES
A L A N AT N N A
| nvention iesngdaegsecxrviia'neghém éh&aé@é %ro(la'{}gg 1tf9,Ftih%§'thg ctoontellPrier(is neer;r?el,t}cally

sealed. When the container moves backward, the positioning pins 39

are pulled out of the positioning holes 65, and the keys are pulled out of

the respective key holes 67.

(Detailed description of the function of the tapered surface of the
positioning hole)

As shown in Fig. 10(A), there are respective plays (i.e.,
clearance) E11 and E12 between the upper edge of the fist hole 151 and
the upper outer surface of the positioning pin 39, and between the lower
edge of the first hole 151 and the lower outer surface of the positioning
‘pin 39. When the cover 33 is in the normal position, i.e., not lowered,
both of the plays are designed to be equal, i.e.,

E11=E12 @
, and the gap S is provided between the upper outer surface 154 of the
float 153 and the inner upper surface 155 of the first hole 151. When
the gap is smaller than the plays, the float does not fully move, and fails
to function. On the other hand, when the gap is larger than the plays,
the float moves, however, fails to fully function to push up the cover 33.
Accordingly, it is preferable to nearly have the following relationship:

E11+E12=S
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AS showr in Fig. 4, the container of this enbodi nent has a box type shape,
and the square opening portion 49 is fornmed in the front side of the
container. Interior of the container 11 has a space to receive the silicon
wafer as the dust free article. There are attached on the
15 right side and left side inner walls as well as the back side
inner wall the parts called as_a teeth 53 and a stopper 54 to horizontally
support a pl ural i t yASfShawn danFigaflé}(B); whemsthe positianingtpinh3d9uviaifuily ar e
kept parall.el each other (refer to Fig. 5),. The flange 19 which
i s snat chedDBWFaemW atfi§péﬁqqﬂdgh91ﬁ)ét5%i attthe 1float h53nshe gapi abSi exists ached
Such mannerbStiFET: HBGT| U PultRge o e dirst Bolndppod G pper ottene |
2t ached t SrFh Bicheotioat 1 amih tbe ST Ao PRISKS el RenATISTAlovERIed ¢ he
Kinematic %%lljfziciengf fhe first hole 151 and the lower outer surface of the float 153.
Accordingly,

al+a2=1 (al, a2 are positive coefficient) (3)
However, when the cover 33 is in the normal position from the
beginning, the relationship thereof becomes as follows:

al=a2=0.5 )]

When the lock claw 115 is disengaged under the above-
mentioned condition, and the cover 33 is opened, the cover 33 is
dislocated downward by a slight amount of D1. In this case, it
becomes as follows:

D1=a28 &)
Therefore, the following is introduced from formulae (2) and (4):
D1=0.5(E11+E12) (5-2)

If the float is not provided (refer to Fig. 10(D) at all, the cover

is lowered by a slight amount Dc.  On the other hand,
Dc=E11 (6)

When the cover 33 is dislocated downward from the

beginning, it clearly shows as follows:
E11<E12 7
Accordingly, from the formulae (5), (6) and (7), it becomes as follows:
De>D1 ®)
As a result, it can be said that the cover 33 is pushed upward by the float

153 by De-D1.
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t-he base portion 15 to position the container to the stage 13 of the | oader
1 (refer to Fig. 1). Mre specifically, the fermal e nenber 57 having V
shaped groove to receive the nale nenber 17 (refer to Fig. 1) having a rod
shaped protrusion is arranged on the base portion 15 (refer to Fig. 5),

whi ch nmal e nenber is a part of the Kinematic Coupling. The mal e nenbers 57
and the female nmenbers 17 are arranged on three places. The straight |ines
ext endi ng t hrough t@8 thespiderihandy ashahewnginobigs 13rwhicharelates ¢erther of
the base portion 15. By this arrangenent of_the male and femal g nenbers,
the preci s€opyentippal axt, it thmemp@%w@dplays E exist befeeetbthe pasitiaftingpeni ng
and cl osing.the opening portion 49 has a double construction, conprising the

cover body Psn 3% angethe posdoning Bote 834 theshightcamenas 13 1which s thesi de

thereof (refer to Fig. 5). ere i s_further arranged front securing
menber 63 taan@&turtget SEVGRf yﬁs ity rdiSlecatede dowmpast afker RAIBE GReacd]

(refer to Fig. 5), tggf enabling to transport the plurality of silicon
waf ers rec®¢QMESAS HEIQ¥Bt ai ner in a state in which the plurality of
silicon wafers are supporteB tn paral | el each ot her, an& secured.

16 = )

On this occasion, since the tapered surface is not formed, it must be the
following to be inserted:

E>El11, E12 (11)
Accordingly, from the formulae (2), (5-2) and (9), it becomes the
following:

D>D1

(Effect)

The following effects are obtained by the above construction
and function:
@) Since the cover 33 is supported by the positioning pins 39, the
cover 33 is prevented from being dislocated downward by the weight
thereof. Accordingly, the opening portion 49 can be smoothly closed
by the cover.
2 When the positioning pin 39 is inserted into the second hole
156 of the float 153, the positioning pin 39 and the float 153 proceed in
the direction of the insertion by momentum. Therefore, when the flaot
153 contacts with the inner upper surface of the first hole 151, the cover
33 is firmly pushed up through the first hole 151. By this momentum,
the positioning pin 39 is prevented from being caught on the tapered

surface 157 and halted on the way.
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As-shown in Fig. 6, the positioning holes 65 are di sposed on the upper
right side and lower left side of the front surface of the cover 33. There
are further disposed the key holes in the left side and the right side on
the cover. Wien |arger distances between the two positioning holes 65 in
the vertical direction and the horizontal direction are selected, the cover
33 may be stably supported by the inserted positioning pins 39 in the
opener neckdhi sm 3¥ncerbe taperedsuface 157 s fexmedonly pa theyinner 8ppey ar e
turned, the | ock nechanismjs operated to_release the | ocking. Then, the

opener mecRuHpsE igsthecsepondohglehye oihexflaati 133, tke coverdvis shaghidpver .

(Lock mechani s As shown in Fjgs. and. 9, the | ock chani sm 69
i s arrangeﬁl‘?‘fﬁra HEWAId S0 il Be AnSerbiOgoS TS ymplementadewdthipat beangngd t he
cover base 61 of the cover 33 (refer to Fig. 7(B)). The | ock
mechani sm FRUBRY-ation to the right side key hole 67 is described with

o the i &) de o TSGR YSATEY Gantacks Wit hsrimmer iR SostaG S Sover

b0 %9 o o ctiactE, 151, e 6B B Beodlesd R5E0E" s Py

flat spri n%%nt?ct,a ire 'd%% ?sl lcggtacfﬂectl *}ﬁ the area between the float 153 and the
first hole 151, thus preventing the surrounding environment from being
contaminated.
&) When the cover 33 is closed and stays in the normal position,
the cover 33 is not pushed up by the float 153 (refer to Fig. 10(B)).
Furthermore, when the cover 33 is opened, the cover is slightly lowered
(refer to Fig. 10)C)). This downward movement occurs between the
float 153 and the first hole 151, thus the dust produced by the above
movement does not contaminate the surrounding environment.

Therefore, according to the present invention, in comparison

with the prior art shown in Fig. 13, the following effects can be obtained.
More specifically, when the cover 33 is in the state of being dislocated
downward at the initial stage of the closing, the cover 33 is opened in
the state that the cover is kept pushed up. Therefore, the cover 33 is
not dislocated downward at all. On the other hand, when the cover 33
is in the state of normal position at the initial stage of the closing, the
cover 33 is slightly lowered when the cover 33 is opened. However,
the dust produced by the lower movement is contained within a space
between the float 153 and the first hole 151, thus preventing
contamination.

Furthermore, according to the present invention, in
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i-nner. peri pheral surface of the sleeve 73. The flat springs 79 are bent in
a reverse J shape. The cylindrical nenber 77 of the cam 75 is supported by
the round bent portions of the flat springs. By the above- nentioned
mechani sm the floating nmechanism 81 is provided in such manner that the
cam 75 can be noved in a slight amount in the directions to upper and | ower
ward, as well as_right and left ward. The _. .

17 coanasisgm withcde pipe asishawnandiig. d4, the fellewing effestycanne
cylindrical nmepber 77 which is exposed out of the cylindrical w_ndow
portion 71beTRbtaipgd. of Mot rBgCihinadlys7singe cthenfcoved B4 SaBnDE=HRBMY t hat
the key is easily inserted, w thout, bei ng caught ) The sa type of
the cyl i ndPRgBed hothe BOSIHIOTHNE Pk @%evmteaofxem &ea@gcﬁaqg%é g5, and

havi g man{ARaTd S FGs;and balspd:or ths Pt | Bden b e eSS BeactiasthbE pos oc
on the “OVhe %%Sé%e%rg cgrq?act, the dust is contained in the area between the
float 153 and the first hole 151, thus preventing the surrounding
environment from being contaminated. Furthermore, when the cover
33 is closed and stays in the normal position, and the cover 33 is opened,
the cover is slightly lowered. The dust produced by the above -
downward movement is contained within a space between the float 153
and the first hole 151, and does not contaminate the surrounding
environment. Furthermore, the cover 33 is surely slightly moved

upward so that the insertion is surely implemented without being caught.

(Other embodiment)

In the above embodiment, the positioning hole 65 has the
double construction including the float 153. In other embodiment of
the invention, for example as shown in Fig. 11, the positioning hole 65
may have a tapered surface 161 on the inner upper surface of the
positioning hole without having a double construction.

In this case, when the plays in the upper side and the lower
side of the positioning pin 39 in the positioning hole 65 are E2
respectively, the amount of U2, which is a slight upward movement the
cover 33 is pushed up, is equal to E2. Thus, when the cover 33 is
opened, the cover 33 is not lowered.

In addition, since the tapered surface 161 is formed only

upper inner surface of the positioning hole 65, the cover 33 is surely



cover. 33. The floating nechanism 81 conprises the flat springs 85 and the
sl eeve 87. Two cam grooves 93 are forned in the disk portion 91
of the cam75 in symmetry in relation to the center of the disk portion 91.
The round engaging tip portion 97 of the slider 95 is engaged with each of
the cam groove 93. Due to the shape of the cam groove 93, when the cam
revol ves, the slider 95 slides in the either direction close to the cam 75,
or away fr&reYed upsards thusdhgungertiom iosurelyr unpleanentedhwithows rbeing | over
surfaces of the disk portion 91, respectively. The guide pin is inserted
into the g&aHghtPBINE WAY. fornmed in the cover body 59 and the cover base 61
of the cover 33, thus stabilizing the_revolving novenent, The slider 95 is
sust ai ned by the sl®@adhe coatraryowhen the tapersd swdacasorig formad gahathi n only

one directign, The rajchet nechani 109 conprising.the claw grqove 105

(refer to PidheApner niea SREAGS and 1he 1owed: 9L SUTEeE: Kor SRAME hece of
the slider 95, thus the slidi.ng_ action o he slider 95 is.controlled to
Cont 101t NBTIIECHESSSHIVED AR i Lde 8 VB e 988%5 S the ppeRianingiglec) aw

rooves are_fornmed on the sjde rface of the sljder, 95, d.each cla
O oove: car BosHeatEmEesH oo foin $hF aRereyiit scsy b6 e RPSEIGHNG PIAdS The

I 107 1th th . 8
chaw e%%%@ﬁf’ on the wa%r because the cover 33 is not moved downwargi when

the positioning pin contacts with the lower inner surface of the tapered
surface.

Although a tapered surface is not formed on the upper inner
surface 155 of the first hole 151 in the above embodiment, a tapered
surface 163 may be formed on the upper inner surface 155 of the first
hole 151, for example as shown in Fig. 12. By this construction, when
the float 153 contacts with the tapered surface 163, the cover 33 may be
further slightly moved upward.

In this case, the positioning pin 39 contacts with the float 153
at the tapered surface 157, and the float contacts with the first hole 151
at the tapered surface 163, thus the power of the friction is distributed
into the above two contact points. Accordingly, the dust produced by
the friction between the float 153 and the first hole 151 is contained
within a space between the float 153 and the first hole 151.
Furthermore, the amount of the dust produced by the friction between
the positioning pin 39 and the float 153 can be reduced in comparison
with that in Fig. 10, because the power of the friction is distributed as
described above, thus preventing the contamination by the dust.

Furthermore, when the angle of the tapered surface 157 which

is formed on the inner upper surface of the float is reduced, most of the
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cl aw, groove 105 are pivotably novable around the revolving axis 111.

On one of the side surfaces of the slider 95 which faces toward the edge
portion of the cover 33, the recessed portion 113 is formed, and the |ever
117 of the lock claw 115 is sustained therein. The lock claw 115 is

di sposed to face the wi ndow 119 fornmed on the cover base 61 of the cover
33, and pivotably disposed around the revolving axis 123 supported b
suppor t i ng fristionomay2be feaused am thédlaad S handi the @apered suitatonl 63 of( r ef er
to Fig. 9). . When the cover 33 is closed, the window 119 contacts
with the efbediist hole. 1By thisneenstruetiencmpst o theodustoprrduged bpebeng
portion 49 of the container 11 (refer to Fig, 7(C)).. A smal] £rotrudi ng

portion 12frictionomayabe comtaingdgwithin 1 spacst betweean dhe dloat > 2agddde hol e

125. Thus, fhe eng? id portion 129 conprises the engaged hole 125 and the
engaged pr &tstibplgy g rtion 127. As descri bed above, when the
slider 95 is pulled by the . cam75 and sljdes in the qiregtio on hg near,
the lock claw 115 1§ pamticadan, whemt & g8gle o thertanered sur %fﬁévr?ucg of the

| ock claw 115 is withdrawn fromthe window 119. In t ever se venment ,
the tip of 13 Hermgayon ths HNEr; WRef %&fa%t‘)fé’f]het ﬂga@;\,ﬂ%&&egg@e&%%%tge t he

d ti 129 f d the ed ti f th ' ti 49 of
eNG2000 POL L) 91 1ASer 0 S5 il iy S9G0BSAEA0T OF (Mo openi ng portion 49 0

In addition, a further tapered surface 165 may be formed on
the float 153, which corresponds to the tapered surface 163 of the inner
upper surface of the first hole 151, as shown in Fig. 12.

Furthermore, a tapered surface is not formed om the
positioning pin 39 which contacts which the tapered surface 157 in the
embodiment shown in Fig. 10, thus the positioning pin 39 contacts with
the float at point. = However, the tapered surface corresponding to the
tapered surface 157 may be formed on the positioning pin 39, thus the
positioning pin 39 contacts with the float by wide area to reduce the
production of the dust.

A flexible cover 167, for example bellows type, may be
disposed between the edge portion of the second hole 156 of the float
153 and the inner side of the edge portion of the first hole 151 to stem
the dust contained in the space between the float 153 and the first hole
151, thus enabling to perfectly contain the dust in the embodiment as
shown in Fig, 12.

Furthermore, although the key hole 67 includes the floating
mechanism 81 in the above-described embodiment, the key hole does
not necessarily include the floating mechanism. Material having

sufficient expansion and contraction in vertical and horizontal may be
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contai ner 11. (Cover and sealing construction of the opening portion)
The sealing nmechanismto hernetically seal the opening portion 49 of the

cont ai ner by the cover 33 is shown in Fig. 8. The inner flange 131
and the outer flange 133 are forned all along the peripheral edge portion
50 of the opening portion 49 of the 19

container 11, and_the engagengortion 129 is formed between the inner
fl ange anduseéd oWhenrthgnsjge afotheckpphnleg? taad: the pasisiomingrhple163 ist he
fl ange receptive recess portioon 135 is formed on the cover base of the
cover 33. sg#wrenga(p RI§61Ses hdtn]s | BOF onaeeSSBEY wten ingliide| dhge floatingt i ve
recess portion 135 and the inner flange 131 in such manner
mechanism
The lock claw 115 rotates to protrude in arc from the window
119 formed on the back side of the cover base 61 of the cover 33 and
engage with the engaged portion 129 in the above described
embodiment. The lock claw 115 may protrude or retreat in straight
from the port formed on the side of the edge of the cover 33 horizontally

or vertically to engage with the engaged portion.

As described above, according to the present invention, when
the positioning pin and the key of the opener mechanism is inserted into
the positioning hole and the key hole disposed in the container for
receiving and transporting the dust free article such as semiconductor
wafer to open and close the cover, the insertion may be easily
‘implemented and the cover may be smoothly closed.

The dust free article received in and transported by the
container of the invention is not limited to the silicon wafer.
Semiconductor substrate such as liquid crystal base, and articles in the

medical field may be used.
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that..t he cover 33 can be slightly noved by about 1 mmin the hori zontal and
vertical direction. The Oring groove 139 in which the ’mierhwEPTﬁjE?eniRspMdeted

for sealing is fornmed just outer side of the flange rece
portion 135. The Oring and the portion to which the Or S
called as a sealing area 141. As shown in Fig. , , the
gui de protrusion 143 is fornmed on the center portions in both right and
left ends dYhatyis laimedydsse 61 of the cover 33, and the gui de port 145 into
whi ch the guide p(r)&trusion is inserted is fornmed on thg edge portion 50 of
the openi nd: porti oft gonteAneh o daeeivang and tramsposting| dusipitegbatticlesm) is
positively faqrpmed between the guide protrusjiqn and the gui de port 145 in
such manneWhigh 15 moumgr OBaf ﬁ%aidﬁﬁtm?t 1I]p@valPQ[£Byg?W%efblai gh
novenent, the friction occurs hetween the opening portion 49 and the edge
portion 50€ Q‘E‘I‘tlﬂ@s§efé)qq‘f\ga%(§ eaatlﬁﬂ’l,‘:f‘?mﬁ, IqQq{8, &P OPSRYME RATtIoR Pﬁe

above-nentiqgned friction [ s contai ned between the inoner flgnge 131 and the
outer flan 1§g1§.5 Gﬂ@e@é‘?fi z?rﬂi' EGQPH?@G@%P%&%@&E%@%@H%&S 0y caused
by the pressure differen fromghe backsjde.of the gquide port 1 to the
ow oF ean! PHeQBeRIIgANGnCIOSHI Ofrf rERYEOF FoithSIMRIBEF &Y JREEHS Ao al ner
11 and the high cl e%nl Lness _room 5 can e RL&ven ed flrgm.occurri ng.

(Posi ti oni ngﬁg gaec anism arranged in said loader, which includes:

(a) a positioning hole provided in a front side of said cover into

ey
s

Y,

7

which a positioning pin of said opener mechanism is inserted; and

(b) a tapered surface formed only/upper surface of inner portion of
said positioning hole for enabling said cover to move slightly upward by
means of contacting with said positioning pin.

2. The container as claimed in claim 1, wherein said positioning
hole has a double structure comprising a first -hole formed as one unit
with said cover in said front side of said cover, and a float received in
said first hole in such manner that said float is movable in a slight
amount at least vertically, on a front side of which float a second hole is
formed into which said positioning pin is practically inserted, with said
tapered surface formed on an upper inner surface of said second hole.

3. The container as claimed in claim 1 or 2, wherein a key hole
portion having a key hole is provided on said front side of said cover
into which a key of said opener mechanism is inserted, and a floating
mechanism is provided to enable to move said key hole portion in a
slight amount along a surface of said cover.

4. The container as claimed in claim 3, wherein said floating
mechanism has a structure in which a peripheral portion of said key hole

portion is supported by a plurality of flat springs bent in J shape.

THIS SHEET HAS BEEN
REPLACED
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20 . ,. Then, the construction of the positioning hole 65 is
described with reference to Figs. 6 and 10. The positioning hole
hds a doubl e construction conprising the first hole (i.e., receiving hole)
151 and the float 153. The first hole 151 is formed on the surface portion
of the cover body 59 of the cover 33. The first hole 151 has a bag shape in
the sectional area, and is fornmed as one unit with the cover_ body 59. The
first hol e &xtends iFhe contaipenas claimed imanyr on¢af claims|lgal, 35md 4,
received therein. Wen the float 153 is received _in the first hole 151,
there exi stwharejapad wovee snchudes aplosk mechanism foreperatingta close aBB and

t he i nner upper surface of the first hole 151, which gap enable the, float
153 to sl i gPRen sais coxer byameansrof tuming said keycand adoek (law, of saikr t i on
hole) 156 is fornmed on the front side of the float,into which the

posi ti oni nglogknnsshagismavhich is pratadeddfromea rwpdaw pigwided agan s
formed on the upper, surface of the second hole 156 to fhe prescribed, extent
in the direedgeoposion o spift¢oYaiOeengags Wit afppRZagaskPPHAON fravided ace

159 having the saHe angl e as_ that of . . . . .
on an edge portion of said opening portion of said container, an inner

flange and an outer flange being formed respectively in inner side and
outer side of said edge portion of said opening portion, said engaged
portion and a sealed area being disposed in between said inner and outer
flanges.

6. The container as claimed in claim 2, wherein a tapered surface
is formed on an inner upper surface of said first hole which enable said
cover to move upward in a slight amount by means of contacting with

said float.
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the tapered surface 157 is forned on the upper side of the edge portion of

the first hole 151. (Openi ng and cl osi ng operation) The openi ng
and cl osing operation of the cover 33 is inplenmented as follows, in the
above enbodi nent . When the cover 33 is to be opened (i.e.,

removed), the container 11 noves forward to the opener mechani sm 35, and
the positioning pin 39 of the opener nechanism35 is inserted into the
posi tioning hole 65 disposed on thABSIRAGT of the container 11. Mre
specifically, the tip of the g&siti oning pin 39 is inserted into the second
21 hol e 156AcfoRtaENgN ot racavinghamd: trensperting dust foes tartinlasy pi n
39 contacts wth, the tacPered surface 157 of the float 153 and proceeds, the
which is opened and closed by inserting a positioning pin and a key in
an opener mechanism into a positioning hole and a key hole provided in
a cover, with a tapered surface formed on an upper inner surface of the
positioning hole, and with a floating mechanism disposed in the key
hole. According to the above container, the positioning pin and key are

easily inserted, and the cover is smoothly closed.
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float 153 .noves slightly upward. Then, the gap S between the upper inner
surface of the first hole 151 and the upper outer surface of the float 153
vani shes, i.e., the upper outer surface of the float 153 directly and fully
contacts with the upper inner surface of the first hole 151, thus the
positioning pin 39 supports the cover 33 through the first hole 151. In
this case, If the cover 33 is dislocated downward in the initial stage in
whi ch the cover 33 is closed, the cover 33 is pushed upward to nove
slightly Fq(gpscrqbed above, thus the cover 33 returns to the norma

posi tion. ‘ In this state, the keys 41 are inserted into the
respective keys hole 67. Since the edge of the key hole 67 is chanfered,
when the positions of the key 41 and the key hole 67 are not identical, the
tip of the key 41 contacts with the chanfered surface of the key hole 67,
and the key hole 67 noves in a slight anbunt al ong the angle of the
chanfered surface by the floating nechani sm 81, Bhus the pqg,;cww of the
key 41 and the key hole 67 cone to id?ntical, and the key=41T 19 inserted
into the key hole 67. Then, by

hol e 67 and the cam 75 revo}ves, and

when the key—7Z s turned, the key

he '-ﬁﬁ=ﬁ?’f:,f-ulled tq turn the

| ock claw 115, thus the | oc ‘_,,' Yor: Jﬂ‘r e engaged portion
799 ﬂ' 0 ;z: di sengpged, the

129. The contai ner 11 nove - :
cover 33 supported by th )i 7 r—{’¢’,> or mechani sm 35 noves
away the openi ng perFroh/a e ﬂt | S is renoved from

t he cont ai ner.
noves

541 aVer
0 be Euﬁged, t he Tontai ner 11

o




22 . . forward to close the opening portion 49 by the cover 33 under
the condition in which the positioning pin 39 of the opener nmechani sm 35
Supports the cover 33, and the keys are inserted into the respective key
hol'es 67. Then, when the key is turned in the reverse direction, the key
hol e 67 and the cam 75 revolve in reverse direction to push the slider 95
I n such ma tha the lock claw 115 revolves in reverse direction to
engage Wt e engaged portion 129, thus the container is hernetically
seal ed. v%en t he contai ner noves backward, the positioning pins 39 are
pul |l ed out of the positioning holes 65, and the keys are pulled out of the
respective key hol es 67. (Detail ed description of the function of the

t apered surface of thAmeitioning hol e)
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As shown in Fig. 10(A), there are respective plays (i.e., clearance) El1l
and E12 between the upper edge of the fist hole 151 and the upper outer
surface of the positioning pin 39, and between the | ower edge of the first
hol e 151 and the | ower outer surface of the positioning pin 39. Wen the
cover 33 is in the normal position, i.e., not |lowered, both of the plays
are designed to be equal, i.e., E11=E12

(1) and the gap S is provided between the upper outer surface 154 of the
float 153 [ o he ¥mner upper surface 155 of the first hole 151. Wien the
gap is small thathe plays, the float does not fully nove, and fails to
function. On the other hand, when the gap is larger than the plays, the

fl oat nmoves, however, fails to fully function to push up the cover 33.
Accordingly, it is preferable to nearly have the follow ng relationshi p:

E11+E12=S 21 23

47 49 19

_*S - “lrwr—lsﬁ 1
\/\/

———— e ———— e e e

15
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e — r] L J | rl_b 13
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37 ~— 1 e rl— [ ]
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As shown'in Fig. 10(B), when the positioning pin 39 is fully inserted into
the second hole 156 of the float 153, the gap alS exists between inner
upper surface of the first hole 151 and the upper outer surface of the
float 153, and the gap a2S exists between inner |ower surface of the first
hol e 151 and the | ower outer surface of the float 153. Accordingly,

al +a2=1 (al, a2 are positive coefficient) (3) However, when the cover 33 is
in the norEllGoosihi on fromthe beginning, the relationship thereof becones
as foll ows al =a2=0.5 (4)

When the | ock claw 115 is di sengaged under the above- nentioned condition,
and the cover 33 is opened, the cover 33 is-dislocated dowmward by a sllght

amount of Dl1. In this case, it becones as follows:

Dl1=a2S (5) Therefore, the followng is introduced
fromfornulae (2) and (4): D}50. 5(E11+E12)

(5-2) If the flpoat is not provided (refer to Fig. 10(D) at all

| i ght anpbunt Dc. On\t he~ot her hand,
(6) Wh
g. nni ng, it clear

(7) Accordlngly
0 :

the cover is IomeLﬁd by
Dc=El1 A

di sl ocat ed downward f
E11<E12

(6) and (7),
(8)

e cover 33 1is

ows as foll ows:
the formul ae (5),
¥\Dc>D1

r
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As a result, it can be said that the cover 33 is pushed upward by the fl oat
153 by Dc- D1. _ 24 On

t he other hand, as shown in Fig. 13 which relates to the conventional art,
if the respective plays E exist between the positioning pin 39 and the
positioninthqgswgS, t he slight amount D which is the anobunt the cover 33

I s dislocatéd d after being opened becones as follows:

D=E (9) On this occasion, since the tapered

surface is not formed, it nust be the following to be inserted:

E>E11, E12 (11) Accordingly, fromthe fornul ae (2),
oW-RY- D>D1

(5-2) and (9), it becones the

3 7
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(Effect) : The follow ng effects are obtai ned by the above
construction and function: (1) Since the cover 33 is supported by the
positioning pins 39, the cover 33 is prevented from being disl ocated
downward by the weight thereof. Accordingly, the opening portion 49 can be
snoothly cl osed by the cover. (2) When the positioning pin 39 is
inserted into the second hole 156 of the float 153, the positioning pin 39
and the float 153 proceed in the direction of the insertion by nonentum
Ther ef or e, EH(E.thQSflaot 153 contacts with the inner upper surface of the
first hole 151, the cover 33 is firmy pushed up through the first hole
151. By this nonentum the positioning pin 39 is prevented from being
caught on the tapered surface 157 and halted on the way.

25
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(3y -

surface in the second hole 156 of the float 153,

Since the tapered surface 157 is forned only on the inner upper

the cover 33 is slightly

‘moved upward so that the insertion is surely inplenented w thout being

caught. (4)

155 of the first hole 151. Even if the dust
is contained in the area between the float 153 and the

ng?%’ thys preventing the surroundi ng environment from being
~2(5)

contact, the dust

first hol

cont am nat'e When the cover 33

position, the cover 33 is not pushed up

10(B)). Furthernore, when the cover 33 U® opened,

| owered (refer to Fig. 10)Q)).

The float 153 firmly contacts with the inner upper surface

I's produced by the above firm

is closed and stays in the normnal
by the float 153 (refer to Fig.
the cover is slightly

Thi s domﬁ&ard novement occurs between the

float 153 and the first hole 151, th l-}’.ctdu“t produced by the above
novenent does not contam nate thELsuﬁLf ndng envi ronnment .

Therefore, according.o UWe.pJesent {nvention, in conparison with the prior
art shown in Fi I3g2th€'f0#lomﬁng an be obtai ned.
specifically,aB1 th covef§33 istin the stafe of being disloc d
downward at thRe ht—stagd—oef—thd-—el-o5-ng|-the—cov | ed in the
state that the ¢ PP Ot Y s : not

di sl ocat ed downwa . is in the

state of nornalgpositigy ad the initi

s slightly Iowe% wh@_m tfe cover 33313 S opened. Howevergd

\

stage of the clqding, the cover 33

jjla:]

O

{

107 105%,

109 59

(A)

———




t he dust produced by the | ower novenent is contained within a space between
the float 153 and the first hole 151, thus preventing contam nation.
Furthernore, according to the present invention, in

26 . conparison with the prior art showmn in Fig. 14, the follow ng
effects can Eﬁugftahgfd. More specifically, since the cover 33 can be
firmy pushe -t positioning pin is prevented from bei ng caught on the
tapered surface and halted on the way. Even if the dust is produced by the
above firmcontact, the dust is contained in the area between the float 153
and the first hole 151, thus preventing the surroundi ng environment from

bei ng cont am nat ed. Furthern@ﬁe, when the cp@®r 33 is ¢losed and stays in
the normal position, and the+eovgr—33 135 Op¢rey, the camer is slightly
| owered. The dust produced bynt HelakoveLfo \ érent i s contained
within a space between PE? ngELﬁEﬁs M| | +=\|}
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and. the .first hole 151, and does not contam nate the surroundi ng
environnent. Furthernore, the cover 33 is surely slightly noved upward so
that the insertion is surely inplenmented w thout being caught. (O her
enbodi nment) In the above enbodi nent, the positioning hole 65 has

t he dOUbleFffﬁftru tion including the float 153. In other enbodi ment of the
i nventi on, £exaypl e as shown in Fig. 11, the positioning hole 65 may
have a tapered surface 161 on the inner upper surface of the positioning
hol e wi t hout having a doubl e constructi on. In this case, when the
plays in the upper side and the |ower side of the positioning pin 39 in the
positioning hole 65 are E2 respectively, the amount of U2, which is a
slight upward novenent the cover 33 is pudked up, is equal to E2. Thus,
when the cover 33 is opened, the cover 3 s not | ower ed. In
addition, since the tapered surface 161 i B&d only upper inner surface
of the positioning hol the cover 33 iS\surely

27 71




noved- upward, thus the insertion is surely inplenmented w thout being caught
on the way. On the contrary, when the tapered surfaces are forned
on both of the upper inner surface and the |ower inner surface, for exanple
the prior art as shown in Fig. 14, in which the edges of the positioning
hol e 65 are erelQ@o formthe tapered surfaces 66, the positioning pin
is caught on the way because the cover 33 is not noved downward when the
positioning pin contacts with the lower inner surface of the tapered
surface. Al t hough a tapered surface is not fornmed on the upper

i nner surface 155 of the first hole 151 in the above enbodi nent, a tapered
surface 163 nmay be formed onxt he Qg qg.ahnggggu_ le 155 of the first hole
151, for exanple as shown in . y tJruction, when the fl oat
153 contacts with the tapered sur pgr 33 may be further
slightly noved upward. é\positioning pin 39
contacts with the fl oat 153ua é;157, and the fl oat

contacts with the first hol &1 ! bNf ace 163, thus the power
of the friction is distributed |n ontact points.

='\M§§% the float 153 and

P NS the float 153 and

Accordi ngly, the dyst prod

the first hole 151ﬂDs contq
the first hole 1517 o S
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Furthernore, the anount of the dust produced by the friction between the
p05|t|on|ng pin 39 and the float 153 can be reduced in conparison with that
in Fig. 10, because the power of the friction is distributed as descri bed
aboeve, thus preventing the contam nation by the dust.

Furt hernore, when the angle of the tapered surface 157 which is fornmed on
the i nner upper surface of the float is reduced, nost of the

28 friction may be caused on the float 153 and the tapered surface
163 of the gr;g% hoI By this construction, nost of the dust produced by
the frictio be contalned wi thin a space between the float 153 and the

first hole 151. In particular, when the angle of the tapered
surface 157 which is-formed on the inner upper surface of the float 153
beconmes al nost zero, further |arger effect may be obtained. In

addition, a further tapered surface 165 nmay be fornmed on




the float 153, which corresponds to the tapered surface 163 of the inner
upper surface of the first hole 151, as shown in Fig. 12.

Furthernore, a tapered surface is not formed on the positioning pin 39
whi.ch contacts which the tapered surface 157 in the enbodi nent shown in
Fig. 10, thus the positioning pin 39 contacts with the float at point.
However, the tapered surface corresponding to the tapered surface 157 may
be formed on the positioning pin 39, thus the positioning pin 39 contacts
with the flﬁgﬁggy Wi area to reduce the production of the dust.

A flexible .167 or exanple bellows type, nmay be di sposed between the
edge portion of the second hole 156 of the float 153 and the inner side of
the edge portion of the first hole 151 to stemthe dust contained in the
space between the float 153 and the first hole 151, thus enabling to
perfectly contain the dust in the enbodi nrent as shown in Fig. 12.

Furt hernore, although the key hole 67 includes the floating nechanism81 in
t he above-descri bed enbodi nent, the key hol e does not necessarily include
the floating nmechanism Material having sufficient expansion and
contraction in vertical and [iz
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used.. Weri ‘the size of the key hole 7 and the positioning hole 65 is
sufficiently precise, it is not necessary to include the floating mechani sm
The | ock claw 115 rotates to protrude in arc fromthe w ndow 119 forned on
t he back side of the cover base 61 of the cover 33 and engage with the
engaged portion 129 in the above described enbodi nent. The |ock claw 115
may protrude or retreat in straight fromthe port fornmed on the side of the
edge of the cover 33 horizontally or vertically to engage with the engaged
portion. As descri bed above, according to the present invention,
when the pogri@ni ngl @n and the key of the opener mechanismis inserted
into the positioning hole and the key hol e disposed in the container for
receiving and transporting the dust free article such as sem conduct or

waf er to open and cl ose the cover, the insertion may be easily inpl enented
and the cover may be snoothly cl osed. The dust free article
received in and transported by the container of the invention is not
limted to the silicon wafer. Sem conductor substrate such as |iquid
crystal base, and articles in the

(B)
%

D
4

%,

33(59) —

NN
§£\§

(A)
2//

33(59)—
E
}
T
1
W
E



medi cal ‘field may be used.
What is clainmed is:
transporting dust free articles which

FIG. 14

1. A contai ner for

(B)

33(59)

(A)

33(59)
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is mounted on'a |l oader installed in a border between a high

cteanliness roomand a | ow cl eanli ness room an opening portion

of said container is connected to or disconnected fromsaid high

cl eanliness room by opening and cl osing of a cover of said

cont ai ner hife 6&wRSs plevafitedTRRa beiRCANdC2Ed AowaRaed when pkfed, and

| oader and the said container includes:- (a)

a posi ti onithgpbsitieningin de wellrasahé keyaressudeessfullyanstrtedviato the

into which a positioning _pin of_ said opener nechanism

is insert eda,osﬁmnng hole and the key hole respectivelygven though thgsigecef theperite f or ned
on an upper. iqner surfaecg pf . said
posi tioni ndnﬁ@&?goqtglpelé%h .ILYHW§1 d cover to nove

slightly upward by neans of contacting with said This Sheet Has Been Replaced

posi tioning pin. 2. The cont ai ner i of '?ﬁ{71=-claim
1, wherein said positioning hol |¢f i ol
structure cogﬁrisin a first hole formed as one

unit with SSVMMARY OF THEINVENTIONe of said cover, and a float

received in said first hole .in_such manner that said fl i .
novable in a sl iclﬂh?rd;’ﬁntiﬁ’n?ﬁﬁlp F@a?go\’/%rq%»’%’l IRETC oh§ Brovi as?‘?}g’%mg

-

whi ch fl oatj, e ond hole is formed into which said positioning
pinis practically inserted, with said tapered surface fornmed on an
upper inner surface of said second hole. 3. The

container as clained in claiml1 or 2, wherein a key hole
péLtion having a key hole is provided on said front side of said

2T oat i ng mochaiessy BpHa0 GBSt GreniBhe WIS CORRSt dpt EpEving
and transporting dust free articles which is mounted on a loader installed in a
border between a high cleanliness room and a low cleanliness room, an
opening portion of said container is connected to or disconnected from said
high cleanliness room by opening and closing of a cover of said container by
means of an opener mechanism arranged in said loader. The said container
includes:-

(a) a positioning hole provided in a front side of said cover into
which a positioning pin of said opener mechanism is inserted;

\ and
(b) a tapered surface formed on an upper inner surface of said

positioning hole for enabling said cover to move slightly upward

by means of contacting with said positioning pin.

According to the above-mentioned container, compared to the
conventional art in which the larger play of the positioning hole is
provided, the cover is opened in a state in which the cover is kept
pushed upward by the function of the tapered surface, thus the cover is

never dislocated downward. Furthermore, since the tapered surface is

REPLACERENT 8;% E Ef»ormed only on the upper surface of the inner portion of the positioning

o r —
02 AUG 200t | | ! THIS SHEET HAS BEEN
02 AUG 20u ! 6 | REPLACED




portion in a slight amount along a surface of said cover. Poe o
4.~ The container as claimed in clai MuidshedtBRBRINRpIREM 1 O0ati Ny o8 L]

nmechani sm has a structure in which a peri | n of said key hole
portion is supported by a plurality of fiﬂ uﬂgmﬂﬂnt in J shape.
31 IWhat is claimefgs:cont ai ner as cl ne of clainms 1, 2, 3

1
ang 4, Wnereljn sai cfcover I ncl udes a | ock nmechani sm for operating to cl ose
and open said cover by neans of turning said key,. a | ock, ¢l aw .0of said
| ock mechani sm vhi ch? SONARET fRrdgcst aﬁﬂ%&B ggﬁ'ﬁﬁ%ﬁe Gﬁlciﬁ ‘%\ﬁ‘ﬁg
portion of said cover ; I, t d: pQrid Lde an edge
portion of said openi ﬁ%‘i’%&;ﬁr}ﬁ?%ﬁoﬂg% 1*sa)gl . ?%n %lanlé‘?,g %%ﬁgrn%%ﬁvéﬁ%agg@%nd an
outer flange being foriRdlihesnoe el ¥ 6w démtihess Wonfd dpehitig portienof said
edge portion of said opening portion, said engaged portion and a seal ed
area bei ng di sposed i mflseidieentainer it conmectedrid arudisconhected deom Gaid high  The

container as clained in claim2, wherein a tapered surface .
cleanliness room by opening agg c‘iosmg of 4 cover of said

[N Ny

container by means of an opener mechanism arranged in said

loader. The said container includes:-

(a) a positioning hole provided in a front side of said cover
into which a positioning pin of said opener mechanism
is inserted; and

(b) a tapered surface formed on an upper inner surface of

e
e

o o said positioning hole for enabling said cover to move
' ,m"”"l"l"mm' " m’ slightly upward by means of contacting with said
T E e positioning pin.

2. The container as claimed in claim 1, wherein said positioning
hole has a double structure comprising a first hole formed as one
unit with said cover in said front side of said cover, and a float
received in said first hole in such manner that said float is
movable in a slight amount at least vertically, on a front side of

~ which float a second hole is formed into which said positioning
pin is practically inserted, with said tapered surface formed on an
upper inner surface of said second hole.

3. The container as claimed in claim 1 or 2, wherein a key hole
portion having a key hole is provided on said front side of said
cover into which a key of said opener mechanism is inserted, and
a floating mechanism is provided to enable to move said key hole
portion in a slight amount along a surface of said cover.

4, The container as claimed in claim 3, wherein said floating

= mechanism has a structure in which a peripheral portion of said

o A ALRRLMT OLEr
% RtP.U \CEMENT o r*EF * iI key hole portion is supported by a plurality of flat springs bent in
| ‘ 02 AVG 2001 | |
. |
x |

rmas §a o e gt srh e i shra 4
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is formed on an inner upper surface of said first hole which enable said
cover to nove upward in a slight amount by nmeans of contacting with said
float. *

the cover is prevented from being dislocated downward when opened, and
the positioning pin as well as the key are successfully inserted into the
positioning hole and the key hole respectively, even though the size of the parts

in the container slightly varies.

SUMMARY OF THE INVENTION

In order to attain the above object, there s provided a following
invention.

There is provided a first invention, which is a container for receiving

and transporting dust free articles which is mounted on a loader installed in a

~ border between a high cleanliness room and a low cleanliness room, an
opening portion of said container is connected to or disconnected from said
“high cleanliness room by opening and closing of a cover of said container by
means of an opener mechanism arranged in said loader and the said container
includes:-

(a) a positioning hole provided in a front side of said cover into
which a positioning pin of said opener mechanism is inserted,;
and

(b) a tapered surface formed on an upper inner surface of said
positioning hole for enabling said cover to move slightly upward

7 by means of contacting with said positioning pin.

According to the above-mentioned container, compared to the
conventional art in which the larger play of the positioning hole is
provided, the cover is opened in a state in which the cover is kept
pushed upward by the function of the tapered surface, thus the cover is
never dislocated downward. Furthermore, since the tapered surface is

formed only on the upper surface of the inner portion of the positioning
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‘What is claimed is:

1. A container for receiving and transporting dust free articles which
is mounted on a loader installed in a border between a high
cleanliness room and a low cleanliness room, an opening portion
of said container is connected to or disconnected from said high
cleanliness room by opening and closing of a cover of said
container by means of an opener mechanism arranged in said
loader and the said container includes:-

(a) a positioning hole provided in a front side of said cover
into which a positioning pin of said opener mechanism
is inserted; and

(b) a tapered surface formed on an upper inner surface of
said positioning hole for enabling said cover to move
slightly upward by means of contacting with said
positioning pin.

2, The container as claimed in claim 1, wherein said positioning
hole has a double structure comprising a first hole formed as one
unit with said cover in said front side of said cover, and a float
received in said first hole in such manner that said float is
movable in a slight amount at least vertically, on a front side of
which float a second hole is formed into which said positioning
pin is practically inserted, with said tapered surface formed on an
upper inner surface of said second hole.

3. The container as claimed in claim 1 or 2, wherein a key hole
portion having a key hole is provided on said front side of said
cover into which a key of said opener mechanism is inserted, and
a floating mechanism is provided to enable to move said key hole
portion in a slight amount along a surface of said cover.

4, The container as claimed in claim 3, wherein said floating

mechanism has a structure in which a peripberal portion of said

| I A TR
HE?u WEMERT o
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key hole portion is supported by a plurality of flat springs bent in
J shape.
31

s+ Ve B it

2 a0 o344 <
2< /)y




