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Description

TECHNICAL FIELD

[0001] The present invention relates to an opening/
closing structure for a thin plate-conveying container,
which is used to accommodate, store, transfer or trans-
port a thin plate such as a semiconductor wafer, a storage
disk and a liquid crystal glass substrate or the like, and
is used more particularly to accommodate a wafer having
a large-diameter (300-mm wafer in particular) to be con-
nected to a processing apparatus having a standard me-
chanical interface (SMIF or FIMS).

BACKGROUND ART

[0002] A conventional thin plate-conveying container
for accommodating and conveying a semiconductor wa-
fer includes a container body, a lid for closing an opening
formed in the container body, and a lock mechanism for
engaging the lid with the container body, with the opening
of the container body being closed, in order to prevent
dust from adhering to the semiconductor wafer. (For ref-
erence, see Japanese Patent Application Laid-Open
Publication No. Hei 11-159218.)
[0003] The lock mechanism is composed of a latch
mechanism including a latch plate that disengageably
engages with the container body, and a rotatable rotation
plate linked to the latch plate through a link arm member.
[0004] The rotation plate exerts a rotating force on the
latch plate as an engaging force for engagement with the
container body and as a disengaging force for disengage-
ment from the container body. By rotational operation of
the rotation plate, the engagement of the latch plate with
the container body and the disengagement of the latch
plate from the container body can be performed, and
thereby the opening and closing of the opening of the
container body can be carried out.
[0005] Incidentally, a structure using a cam mecha-
nism between the rotation plate and an engagement pawl
is also known. (For reference, see Japanese Patent Ap-
plication Laid-Open Publication No. 2005-306411.)
Reference is also made to prior art documents US-A-
5628683, USA-2004040884 and WO-A-0106560.

DISCLOSURE OF THE INVENTION

[Problems to be Solved by the Invention]

[0006] However, the conventional opening/closing
structure for the thin plate-conveying container is not pro-
vided with a device for holding the rotation plate at an
engagement rotation position at which a lock member
such as the latch plate is engaged with the container
body and at a disengagement rotation position at which
the lock member is disengaged from the container body.
[0007] Thus, when, during conveyance, vibrations for
example are applied to the thin plate-conveying container

having a semiconductor wafer accommodated therein, a
problem arises where the rotation plate rotates and thus
the lock member is disengaged from the container body.
[0008] Moreover, when the rotation plate is rotated for
the disengagement of the lock member from the contain-
er body, it is difficult to determine whether or not the dis-
engagement of the lock member from the container body
is completed. This renders impossible the complete dis-
engagement of the lock member from the container body.
When the lid is removed from the container body with the
lock member incompletely disengaged from the contain-
er body, a problem arises where damage to the lock
member, the container body and the lid is caused by the
lock member being caught in the container body.
[0009] An object of the present invention is therefore
to provide an opening/closing structure for a thin plate-
conveying container, which is capable of holding the ro-
tation plate both at the engagement rotation position
where the lock member is engaged with the container
body and at the disengagement rotation position where
the lock member is disengaged from the container body;
achieving a reduction, by making a low-friction place ex-
tremely small during opening/closing operation, in the
occurrence of dust : achieving simplification of an open-
ing/closing structure that, would otherwise have a com-
plicated mechanism and a high parts count; achieving
simplification of manual opening/closing operation; and
achieving facilitation of the assembly and disassembly
of lid opening/closing structure parts.

[Means for Solving the Problems]

[0010] In order to achieve the above object, an open-
ing/closing structure for a thin plate-conveying container
according to the independent apparatus claim 1 of the
present invention .

[Effect of the Invention]

[0011] With the above structure, the holding device
provided between the rotation plate and the lid ensures
that the rotation plate is held at the engagement rotation
position for the engagement of the lock member with the
container body and at the disengagement rotation posi-
tion for the disengagement of the lock member from the
container body.
[0012]  At this point, the engagement rotation position
can be such that, for the engagement of the lock member
with the container body, the link arm member and the
lock member are stopped as aligned end to end on a
straight line including the axis of rotation of the rotation
plate.
[0013] Thus, even if external forces are applied to the
lock member, the external forces are transmitted in
straight lines to the rotation plate through the link arm
member, and thus a force that causes rotation of the ro-
tation plate does not develop. This prevents the rotation
plate from easily rotating and moving from the engage-
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ment rotation position and from the disengagement ro-
tation position.
[0014] Hence, this enables maintaining, with stability,
the lock member as engaged with the container body and
the lock member as disengaged from the container body.
[0015] Thus, for example even if, during conveyance,
vibration or shock due to falling is applied to the container
having a semiconductor wafer accommodated therein,
the rotation plate is reliably held at the engagement ro-
tation position. This prevents the rotation and movement
of the rotation plate to the disengagement rotation posi-
tion due to the vibration.
[0016] Hence, this enables preventing the disengage-
ment of the lock member from the container body due to
the vibration being applied to the container.
[0017] The rotation plate is held by the holding device
at the engagement rotation position and at the disen-
gagement rotation position. Thus, when the rotation plate
is rotated for the engagement of the lock member with
the container body and for the disengagement of the lock
member from the container body, whether or not the en-
gagement and disengagement of the lock member with
and from the container body are completely done can be
easily checked by a click made by the lock member being
locked, or a change in a resisting force under operation.
[0018] This enables reliably checking the engagement
of the lock member with the container body, and also
prevents the lid from being erroneously removed from
the container body with the lock member incompletely
disengaged from the container body.
[0019] This enables preventing damage to the lock
member, the container body and the lid, such as has
been conventionally caused by the lock member being
caught in the container body at the time of removal of the
lid from the container body.
[0020] Moreover, the container is prevented from be-
ing conveyed with the lock member incompletely en-
gaged with the container body. This eliminates the re-
moval of the lid from the container body during convey-
ance, and thus enables preventing a semiconductor wa-
fer from being contaminated due to dust entering the con-
tainer due to the removal of the lid.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

FIG.1 is a perspective view showing, in schematic
form, an opening/closing structure for a thin plate-
conveying container according to the present inven-
tion.
FIG.2 is a perspective view showing, in schematic
form, a lid body of the opening/closing structure ac-
cording to the present invention.
FIG.3 is a perspective view showing, in schematic
form, a cover member of the opening/closing struc-
ture according to the present invention.
FIG.4 is a perspective view showing, in schematic

form, a lock member of the opening/closing structure
according to the present invention.
FIG.5 is a perspective view showing, in schematic
form, a link arm member of the opening/closing struc-
ture according to the present invention.
FIG.6 is a perspective view showing, in schematic
form, a rotation plate of the opening/closing structure
according to the present invention, as viewed from
its rear surface.
FIG.7 is a perspective view showing, in schematic
form, the rotation plate of the opening/closing struc-
ture according to the present invention, as viewed
from its front surface.
FIG.8A is a longitudinal sectional view showing the
lock member of the opening/closing structure ac-
cording to the present invention, as being in its initial
position.
FIG.8B is a longitudinal sectional view showing the
lock member of the opening/closing structure ac-
cording to the present invention, as being in the mid-
point position after having been moved by a moving
device.
FIG.8C is a longitudinal sectional view showing the
lock member of the opening/closing structure ac-
cording to the present invention, as being in a posi-
tion intermediately before being inserted at its end
into an engagement bore after having been moved
by the moving device.
FIG.8D is a longitudinal sectional view showing the
lock member of the opening/closing structure ac-
cording to the present invention, as being inserted
at its end in the engagement bore after having been
moved by the moving device.
FIG.8E is a longitudinal sectional view showing the
lock member of the opening/closing structure ac-
cording to the present invention, as being completely
inserted at its end in the engagement bore and being
engaged with a container body after having been
moved by the moving device.
FIG.9 is a plan view of the configuration of a lid using
a lock member of a first embodiment of the opening/
closing structure according to the present invention,
showing, in the left-hand part thereof, a disengage-
ment rotation position of the rotation plate in a situ-
ation where the lock member is in an open position,
and showing, in the right-hand part thereof, an en-
gagement rotation position of the rotation plate in a
situation where the lock member is in a position as
engaged with the container body.
FIG.10 is an exploded side view explaining the con-
figuration of the lid body of the opening/closing struc-
ture according to the present invention.
FIG.11 is a perspective view explaining the config-
uration of a lock member of a second embodiment
of the opening/closing structure according to the
present invention.
FIG.12 is an enlarged horizontal sectional view ex-
plaining the insertion and removal of the lock mem-
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ber into and from the engagement bore of the con-
tainer body, showing the structure using the lock
member of the second embodiment of the opening/
closing structure according to the present invention,
as viewed in a place corresponding to an area indi-
cated by "G" in FIG. 13.
FIG. 13 is a plan view explaining the lid body as sub-
jected to centering with respect to the container body
by the lock member, showing the configuration using
the lock member of the second embodiment of the
opening/closing structure according to the present
invention.

[Explanation of Reference Numerals]

[0022]

1... opening/closing structure for container, 12 ...
opening, 13 ... container body, 14 ... lid, 15 ... lock
mechanism, 18 ... engagement bore, 20 ... lid body,
21 ... recess, 21e ... opening edge (opening edge of
recess), 22 ... engagement hole, 25 ... cover mem-
ber, 26 ... engagement pawl, 27 ... disengagement
recess, 28, 128 ... lock member, 29 ... link arm mem-
ber, 30 ... rotation plate, 31, 131 ... engagement sec-
tion, 32 ... connection section, 37 ... finger inserting
aperture, 39 ... moving device, 40 ... lock member
inclined section, 41 ... lid inclined section, 42 ... hold-
ing device, 43 ... engagement projection, 44a, 44b ...
engagement recess

BEST MODES FOR CARRYING OUT THE INVENTION

[0023] The best mode of the present invention will be
described in detail below with reference to illustrated em-
bodiments for carrying out this invention.

[First Embodiment]

[0024] FIG.1 shows an embodiment of an opening/
closing structure 11 according to the present invention
as applied to a thin plate-conveying container 10 for ac-
commodating and conveying a thin plate, for example, a
semiconductor wafer. This opening/closing structure, of
course, may be applied to other containers.
[0025] As shown in FIG.1, the thin plate-conveying
container 10 according to the present invention includes
a container body 13 having an opening 12 provided at
the top, a lid 14 for closing the opening 12 of the container
body in hermetically sealed fashion, and a pair of lock
mechanisms 15 for engaging the lid 14 with the container
body 13 with the opening 12 of the container body 13
closed in hermetically sealed fashion.
[0026] The container body 13 and the lid 14 are molded
of a resin material such as polycarbonate, polybutylene
terephthalate, and polyetheretherketone.
[0027] As shown in FIG. 1, the container body 13 in-
cludes a bottom wall 16 that is a rectangular configuration

in plan, and four sidewalls 17 erected on edges 16a of
the bottom wall. In FIG.1, there are shown two adjacent
ones of the four sidewalls 17.
[0028] Of the four sidewalls 17, a pair of the sidewalls
17, facing each other, each have a pair of engagement
bores 18 formed therein, in which lock members 28 (to
be described later) of the lock mechanisms 15 engage.
[0029] In the illustrated embodiment, the engagement
bores 18 are formed at both ends 19a of a top 19 of the
sidewall 17 in such a manner that the engagement bores
18 face each other across the pair of the sidewalls 17.
[0030] In the illustrated embodiment, the engagement
bore 18 is of a size such that the lock member 28 can be
inserted thereinto, and the engagement bore 18 is inte-
grally molded with a flange provided on the periphery of
the opening 12 of the container body 13. Thereby, the
engagement bore 18 is set so that the area of an upper
edge 18a of an inner circumferential surface thereof is
larger than the areas of other, side and lower edges, as
shown in FIG. 8A.
[0031] The lid 14 includes a lid body 20 in plate form,
which can be fitted in the opening 12 of the container
body 13.
[0032] The lid body 20 has a pair of recesses 21 formed
in its top surface 20a, which serve to accommodate the
lock mechanisms 15. As shown in FIGs.1 and 2, the re-
cesses 21 are formed in the lid body 20 in such a manner
that the recesses 21 are rectangular configurations in
plan and, in the lid body 20 as fitted in the opening 12,
the recesses 21 extend from edges 20b of the lid body
20 facing one of the pair of the sidewalls 17 of the con-
tainer body 13 to edges 20c of the lid body 20 facing the
other sidewall 17 and also extend along a line connecting
the engagement bores 18 facing each other across the
pair of the sidewalls 17.
[0033] As shown in FIG.2, the recess 21 has a pair of
engagement holes 22 formed in its circumferential wall
21a located inwardly of the lid body 20, in which engage-
ment pawls 26 (described later) of cover members 25
(described later) engage.
[0034] The recess 21 also has insertion bores 23
formed in its circumferential walls 21b facing the side-
walls 17 of the container body 13, the insertion bores 23
being located in places corresponding to the engagement
bores 18 formed in the sidewalls 17 of the container body
13. The insertion bores 23 are configured so that the lock
members 28 (to be described later) of the lock mecha-
nism 15 are inserted therethrough.
[0035] The recess 21 further has a pair of guide rails
24 formed on its bottom surface 21d at both ends 21c in
the extending direction of the recess 21, which guide a
rectilinear movement of the lock members 28 (described
later). The guide rails 24 extend in the extending direction
of the recess 21 and are spaced in a direction at right
angles to the extending direction.
[0036] The lid body 20 has a groove 20d formed in the
underside thereof, which extends along the periphery
thereof, and the groove 20d is provided therein with a
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ring-shaped gasket 46 for providing sealing between the
lid body 20 and the opening 12 of the container body 13
(see FIGs.8A to 8E).
[0037] The gasket 46 includes, in the groove 20d, a
gasket body 46a fitted in a bottom surface of the groove
20d or equivalently clear of a top surface thereof, and a
pair of elastically deformable seals 46b and 46b extend-
ing from the gasket body 46a to the top surface of the
groove 20d and inwardly of the container body 13, re-
spectively.
[0038] The lid 14 is configured so that the lid body 20
thereof is fitted in the opening 12 of the container body
13 with the gasket 46 in between and the seals 46b and
46b are elastically deformed by being forced upwardly
and downwardly by engagement by the lock mecha-
nisms, whereby the opening 12 of the container body 13
is closed in hermetically sealed fashion.
[0039] The lid 14 further includes a pair of the cover
members 25 formed on the lid body 20, which cover the
recesses 21. As shown in FIG.1, the cover member 25
is formed of a plate member extending along the recess
21, and covers the recess 21 with the recess opened at
both the ends 21c.
[0040] As shown in FIG.3, the cover member 25 has,
formed thereon, a pair of the elastically deformable en-
gagement pawls 26 that engage in the engagement holes
22 formed in the recess 21.
[0041] The cover member 25 is fixed to the lid body 20
by engagement of the engagement pawls 26 in the en-
gagement holes 22.
[0042] In the embodiment shown in FIGs.1 and 2, each
of the recesses 21 of the lid body 20 has plural disen-
gagement recesses 27 formed in its opening edge 21e,
which serve for disengagement of the engagement pawls
26 from the engagement holes 22. The disengagement
recesses 27 are formed in the opening edge 21e of the
recess 21 in places corresponding to the engagement
holes 22, as being opened inwardly of the recess 21 and
upwardly of the lid body 20.
[0043] In the illustrated embodiment, the disengage-
ment recess 27 is formed in such a manner that its inner
surface has a spherical surface, and an inside diameter
thereof is such that it permits insertion of an operator’s
finger (not shown).
[0044]  As shown in FIG.1, the lock mechanisms 15
each include a pair of the lock members 28 and 28 that
engage with the container body 13, and a rotation plate
30 linked to the lock members 28 and 28 through a pair
of link arm members 29 and 29. The pair of the link arm
members 29 and 29 and the pair of the lock members 28
and 28 are symmetrically disposed with respect to the
axis of rotation of the rotation plate.
[0045] As shown in FIG.4, the lock member 28 is
formed of a rod member that is rectangular in cross sec-
tion. The lock member 28 has, at one end 28a, an en-
gagement section 31 that engages in the engagement
bore 18 formed in the container body 13, and has, at the
other end 28b, a cylindrical connection section 32 that is

connected to the link arm member 29.
[0046] The engagement section 31 is engaged in the
engagement bore 18 by being inserted through the in-
sertion bore 23 formed in the lid body 20 and the engage-
ment bore 18 formed in the container body 13.
[0047] Each of the lock members 28 and 28 is slidably
disposed between the guide rails 24 and 24 of the recess,
with its axis extending in the extending direction of the
recess 21. Thereby, each of the lock members 28 and
28 is movable along the guide rail 24 or equivalently in
the extending direction of the recess 21.
[0048] The engagement and disengagement of the
lock members 28 and 28 with and from the container
body 13 are accomplished by the insertion and removal,
respectively, of the engagement sections 31 and 31 into
and from the engagement bores 18 and 18 of the con-
tainer body 13 by a rectilinear sliding movement of the
lock members 28 and 28 along the guide rails 24.
[0049] As shown in FIG.5, the link arm member 29 is
formed of a rod member that is rectangular in cross sec-
tion. The link arm member 29 has connection bores 33
and 34 formed therethrough at its ends 29a and 29b,
respectively, to which the lock member 28 and the rota-
tion plate 30 are connected, respectively.
[0050] The lock member 28 is rotatably connected to
the link arm member 29 by the insertion of the connection
section 32 into the connection bore 33 of the link arm
member 29.
[0051] . As shown in FIG.1, each of the rotation plates
30 and 30 is formed of a plate member in substantially
circular form, and is rotatably disposed at the center of
the recess 21 with a shaft bore 30a, the axis of rotation,
journaled on a rotating shaft 21f projecting from the re-
cess 21.
[0052] The shaft bore 30a is disposed as being located
on a straight line connecting the positions of the engage-
ment sections 31 and 31 as inserted and engaged in the
engagement bores 18 and 18 of the container body 13.
[0053] As shown in FIG.6, the rotation plate 30 has a
pair of cylindrical connection sections 35 formed on its
rear surface 30e, which are rotatably inserted into the
connection bores 34 of the link arm members 29.
[0054] The connection sections 35 are formed as
spaced equidistantly diametrically outwardly from the
center of the rotation plate 30. The rotation plate 30 is
operated so that its rotating force acts on the lock mem-
bers 28 through the link arm members 29 as an engaging
force exerted in an engagement direction for engage-
ment with the container body 13 or a disengaging force
exerted in a disengagement direction for disengagement
from the container body 13.
[0055] As shown in the right-hand part of FIG.9, the
positions of the connection sections 35 and 35, at an
engagement rotation position, are set so as to lie on the
straight line connecting the positions of the engagement
sections 31 and 31 as inserted and engaged in the en-
gagement bores 18 and 18 of the container body 13.
[0056] As shown in the left-hand part of FIG.9, the
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structure is such that rotation of the rotation plate 30 caus-
es rectilinear sliding of the lock members 28 and 28, while
causing rotation of the connection sections 35 and 35 in
the connection bores 34 and 34 provided in the link arm
members 29 and 29.
[0057] In other words, the lock members 28 and 28,
the link arm members 29 and 29 and the rotation plate
30 constitute a conventionally well known link mecha-
nism.
[0058] As shown in FIG.6, the rotation plate 30 also
has abutments 36 formed on its rear surface 30e. At the
time of rotation of the rotation plate 30, the link arm mem-
bers 29 abut against the abutments 36 when the lock
members 28 are engaged with the container body 13 and
when the lock members 28 are disengaged from the con-
tainer body 13. This restricts the rotation of the rotation
plate 30 when the lock members 28 are engaged with
the container body 13 and when the lock members 28
are disengaged from the container body 13.
[0059] This results in defining an engagement rotation
position and a disengagement rotation position. The en-
gagement rotation position is the rotation position of the
rotation plate 30 for engagement of the lock members 28
with the container body 13, and the disengagement ro-
tation position is the rotation position of the rotation plate
30 for disengagement of the lock members 28 from the
container body 13.
[0060] In other words, the rotation plate 30 is rotatably
moved from one to another of the engagement and dis-
engagement rotation positions. In the illustrated embod-
iment, an angle of rotation between the rotation positions
is set at, for example, about 90 degrees.
[0061] As shown in FIG.7, the rotation plate 30 has a
key slot 30d formed in its front surface 30b, into which a
tool such as a grasp member (not shown) for rotating
operation of the rotation plate 30 is inserted.
[0062] In the embodiment, the rotation plate 30 further
has a pair of finger inserting apertures 37 formed in its
front surface 30b, into which the operator’s fingers are
inserted for manual operation for rotating the rotation
plate 30.
[0063] As shown in FIG.3, the cover member-25 that
covers the recess 21 has arc-shaped operation bores 38
formed therein along the loci that are made by the finger
inserting apertures 37 during rotation of the rotation plate
30. Thereby, the operator can rotate the rotation plate 30
with his or her fingers with the recess 21 covered with
the cover member 25.
[0064] When the rotation plate 30 rotates in one direc-
tion, the lock member 28 moves along the guide rails 24
by being pressed in the engagement direction by the en-
gaging force exerted by the rotation plate 30, and the
engagement section 31 of the lock member 28 engages
in the engagement bore 18 of the container body 13.
[0065] By the engagement of the engagement sec-
tions 31 in the engagement bores 18, the lid body 20 as
fitted in the opening 12 is unremovably locked to the con-
tainer body 13.

[0066] When the rotation plate 30 rotates in the other
direction with the engagement section 31 engaged in the
engagement bore 18, the lock member 28 moves along
the guide rails 24 by being pulled in the disengagement
direction by the disengaging force exerted by the rotation
plate 30, and thereby the engagement section 31 is dis-
engaged from the engagement bore 18. Thereby, the lid
14 is disengaged from the container body 13, and thus
the lid 14 can be removed from the container body 13,
so that the opening 12 of the container body 13 can be
opened.
[0067] The opening/closing structure 11 for the thin
plate-conveying container 10 according to the present
invention is provided with a moving device 39, which is
disposed between the lid body 20 and the lock member
28. The moving device 39 serves to move the lock mem-
ber 28 upwardly above the lid 14 as the lock member 28
moves in the engagement direction.
[0068] In the embodiment shown in FIGs.2 and 4, the
moving device 39 is configured of a pair of lock member
inclined sections 40 and a pair of lid inclined sections 41.
The lock member inclined sections 40 are formed, as
projecting from the lock member 28, between the en-
gagement section 31 and the connection section 32 of
the lock member 28. The lid inclined sections 41 are
formed, as projecting from the bottom surface 21d of the
recess 21, between the guide rails 24 of the lid body 20,
and the sections 41 are engageable with the lock member
inclined sections 40 of the lock member 28.
[0069] As shown in FIG.4, the lock member inclined
sections 40 formed on the lock member 28 are formed
in the vicinities of the engagement section 31 and the
connection section 32, respectively, and each have an
inclined surface 40a having an angle of elevation in a
direction from the one end 28a to the other end 28b of
the lock member 28.
[0070] As shown in FIG.2, the lid inclined sections 41
formed on the lid body 20 each have an inclined surface
41a having an angle of elevation equal to that of the in-
clined surface 40a of the lock member inclined section
40 formed on the lock member 28, in a direction from an
inward part to an outward part of the recess 21 along the
guide rails 24.
[0071] As shown in FIG.8E, an angle of inclination of
the inclined surfaces 40a and 41a of the lock member
inclined section 40 and the lid inclined section 41 is set
so that, when the engagement section 31 of the lock
member 28 is inserted into the engagement bore 18 of
the container body 13, the lock member 28 is moved to
a level at which the lock member 28 is forced against the
upper edge 18a of the engagement bore 18 upwardly
above the container body 13.
[0072] The vertical size of the engagement bore 18
formed in the sidewall 17 of the container body 13 is set
so that the engagement section 31 abuts against the up-
per edge 18a of the engagement bore 18 when the en-
gagement section 31 is inserted into the engagement
bore 18 by movement of the lock member 28 by the mov-
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ing device 39.
[0073] Description will now be given with regard to the
function of the opening/closing structure for the thin plate-
conveying container according to the first embodiment.
[0074] First, when the lock member 28 moves in the
engagement direction, the inclined surfaces 40a of the
lock member inclined sections 40 formed on the lock
member 28 abut against the inclined surfaces 41a of the
lid inclined sections 41 formed on the lid body 20 as
shown in FIGs.8A to 8C, and further, the lock member
28 moves obliquely upwardly by sliding along the inclined
surfaces as shown in FIGs.8D and 8E.
[0075] At this point, by the obliquely upward movement
of the lock member 28, the engagement section 31 of
the lock member 28 inserted in the engagement bore 18
of the container body 13 is forced upwardly against the
upper edge 18a of the engagement bore 18 as shown in
FIG.8E, based on the fact that the angle of inclination of
the inclined surfaces 40a and 41a of the lock member
inclined section 40 and the lid inclined section 41 is set
as mentioned above.
[0076] Thereby, a pressing force is exerted on the lid
body 20 by the lock member 28 and acts to press the lid
body against the container body 13.
[0077] In this instance, the engagement bore 18 is in-
tegrally molded with the flange provided on the periphery
of the opening 12 of the container body 13, as projecting
outwardly and being integral with the periphery, and thus,
as shown in FIG.8A, the area of the upper edge 18a of
the inner circumferential surface of the engagement bore
18 is set larger than the areas of the side and lower edges,
so that the engagement section 31 of the lock member
28 has an increased pressing area at its top surface.
[0078] Thus, the pressing force is effectively transmit-
ted, so that the seals 46b and 46b of the gasket 46 pro-
vided in the lid body 20 are forced against the top surface
of the groove 20d formed in the lid body 20 and the open-
ing 12 of the container body 13, respectively, and elas-
tically abut against the top surface of the groove 20d and
a stepped section 12a of the opening 12 of the container
body 13, respectively, while undergoing elastic deforma-
tion, as shown by the dash-double dot lines in FIG.8E.
[0079] Therefore, this ensures the sealing between the
lid body 20 and the opening 12 of the container body 13.
[0080]  At this point, the lock members 28 and 28 are
guided to make a rectilinear sliding movement, by the
pair of the guide rails 24 and 24 formed in the recess 21
of the lid 14.
[0081] Accordingly, this enables a further improve-
ment in the reliability of insertion of the engagement sec-
tion 31 of the lock member 28 into the engagement bore
18 of the container body 13.
[0082] As shown in FIG.1, the opening/closing struc-
ture 11 for the thin plate-conveying container 10 accord-
ing to the present invention is provided with a holding
device 42, which is disposed between the rotation plate
30 and the lid 14. The holding device 42 serves to hold
the rotation plate 30 at the engagement rotation position

of the rotation plate 30 and at the disengagement rotation
position thereof.
[0083] Of these positions, the engagement rotation po-
sition is such that, for the engagement of the lock mem-
bers 28 and 28 with the container body 13 by rotation of
the rotation plate 30, the link arm members 29 and the
lock members 28 are stopped as aligned end to end on
a straight line including the center of the shaft bore 30a
of the rotation plate, as shown in the right-hand part of
FIG.9.
[0084] The disengagement rotation position is such
that, for the disengagement of the lock members 28 and
28 from the container body 13 by rotation of the rotation
plate 30, the lock members 28 and 28 are stopped as
removed from the engagement bores 18 of the container
body 13 by rectilinearly sliding along the guide rails 24
and 24, as shown in the left-hand part of FIG.9.
[0085] As shown in FIGs.3 and 7, the holding device
42 according to the first embodiment is configured mainly
of a pair of engagement projections 43 formed on a rear
surface 25a of the cover member 25 of the lid 14, as
projecting from the rear surface; and two pairs of engage-
ment recesses 44a, 44a and 44b, 44b formed at spaced
intervals on a periphery 30c of the rotation plate 30, which
are disposed so that the engagement projections 43 and
43 are engageable therewith, respectively. The holding
device 42 is configured to stop a rotating movement of
the rotation plate 30 both at the engagement rotation po-
sition and at the disengagement rotation position.
[0086] As shown in FIG.3, the engagement projections
43 are formed on the cover member 25 in such a manner
that the projections 43 are spaced from each other in the
extending direction of the cover member 25 and that the
rotation plate 30 is sandwiched on its sides therebetween
with the cover member 25 attached to the lid body 20.
[0087] In the illustrated embodiment, the engagement
projection 43 has a V shape in cross section along the
cover member 25, such that the cross section becomes
greater farther away from the rotation plate 30.
[0088] As shown in FIG.7, the engagement recesses
44a, 44a and 44b, 44b are formed on the periphery 30c
of the rotation plate 30, as located facing the engagement
projections 43, at the engagement rotation position of the
rotation plate 30 and at the disengagement rotation po-
sition thereof.
[0089] In the illustrated embodiment, formation of the
engagement recesses 44a, 44a and 44b, 44b is accom-
plished by notching the tips of four triangular sections 45
in triangular form, formed as projecting from the periphery
30c of the rotation plate 30 diametrically of the rotation
plate 30.
[0090] When the rotation plate 30 rotates to move to
the engagement rotation position and to the disengage-
ment rotation position, the engagement projections 43
formed on the cover member 25 engage with the engage-
ment recesses 44a, 44a and 44b, 44b formed on the
rotation plate 30, and thereby the rotation plate 30 is
stopped and held at the engagement rotation position
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and at the disengagement rotation position.
[0091] As mentioned above, the holding device 42 pro-
vided between the rotation plate 30 and the lid 14 is used
to hold the rotation plate 30 at the engagement rotation
position for the engagement of the lock members 28 with
the container body 13 and at the disengagement rotation
position for the disengagement of the lock members 28
from the container body 13. This prevents the rotation
plate 30 from easily rotating and moving from the en-
gagement rotation position and from the disengagement
rotation position, and thus enables maintaining, with sta-
bility, the lock members 28 as engaged with the container
body 13 and the lock members 28 as disengaged from
the container body 13.
[0092] Therefore, even if, during conveyance, vibra-
tions are applied to the thin plate-conveying container 10
having a semiconductor wafer accommodated therein,
the engagement projections 43 and 43 engage with the
engagement recesses 44a and 44a of the rotation plate
30 so that the rotation plate 30 is unrotatably held at the
engagement rotation position. This prevents rotation of
the rotation plate 30 due to the vibrations. Hence, this
enables preventing the disengagement of the lock mem-
bers 28 from the container body 13 due to the vibrations
being applied to the thin plate-conveying container 10.
[0093] In the first embodiment, further, the engage-
ment rotation position is such that, for the engagement
of the engagement sections 31 and 31 of the lock mem-
bers 28 and 28 with the peripheries of the engagement
bores 18 and 18 of the container body 13, the link arm
members 29 and 29 and the lock members 28 and 28
are stopped as aligned end to end on a straight line in-
cluding the axis of rotation of the rotation plate 30.
[0094] Thus, even if external forces are applied to the
lock members 28 and 28, the external forces are trans-
mitted in straight lines, as being opposed to cancel each
other out, to the connection sections 35 and 35 of the
rotation plate 30 through the link arm members 29 and
29, and thus a force that causes rotation of the rotation
plate 30 does not develop. This prevents the rotation
plate 30 from easily rotating and moving from the en-
gagement rotation position and from the disengagement
rotation position.
[0095] Hence, this enables maintaining, with higher
stability, the lock members 28 and 28 as engaged with
the container body 13 and the lock members 28 and 28
as disengaged from the container body 13.
[0096]  Thus, for example even if, during conveyance,
vibration or shock due to falling is applied to the thin plate-
conveying container 10 having a semiconductor wafer
accommodated therein, the rotation plate 30 is held at
the engagement rotation position. This ensures the pre-
vention of rotation and movement of the rotation plate 30
to the disengagement rotation position due to the vibra-
tion.
[0097] Hence, this prevents the disengagement of the
lock members 28 and 28 from the container body 13 due
to the vibration being applied to the thin plate-conveying

container 10.
[0098] The rotation plate 30 is held at the engagement
rotation position thereof and at the disengagement rota-
tion position thereof. Thus, when the rotation plate 30 is
rotated for the engagement of the lock members 28 with
the container body 13 and for the disengagement of the
lock members 28 from the container body 13, whether
or not the engagement and disengagement of the lock
members 28 with and from the container body 13 are
completely done can be easily checked by a click made
by the lock members being locked or a feeling of click
produced by a change in a resisting force under opera-
tion.
[0099] This prevents the lid 14 from being erroneously
removed from the container body 13 with the lock mem-
bers 28 incompletely disengaged from the container body
13, and thus enables preventing damage to the lock
members 28, the container body 13 and the lid 14, such
as has been heretofore caused by the lock members 28
being caught in the container body 13 at the time of re-
moval of the lid 14 from the container body 13.
[0100] Moreover, the thin plate-conveying container
10 is prevented from being conveyed with the lock mem-
bers 28 incompletely engaged with the container body
13. This enables preventing a semiconductor wafer from
being contaminated due to dust entering the container
body 13 due to the lid 14 being removed from the con-
tainer body 13 during conveyance.
[0101] The pair of the link arm members 29 and 29 and
the pair of the lock members 28 and 28, which are sym-
metrically disposed on a straight line including the shaft
bore 30a that is the axis of rotation of the rotation plate
30, are aligned end to end, and moreover, the engage-
ment rotation position is such that the positions of the
engagement recesses 44a and 44a as engaged with the
engagement projections 43 and 43 lie on the straight line
connecting the positions of the engagement sections 31
and 31 of the lock members 28 and 28 as engaged in
the engagement bores 18 and 18 of the container body
13.
[0102] In the first embodiment, moreover, the lock
members 28 and 28 are guided to make a rectilinear slid-
ing movement, by the pair of the guide rails 24 and 24
formed in the recess 21 of the lid 14. Thus, the link arm
members 29 and 29 can be aligned end to end on an
extension line of the lock members 28 and 28 without
being bent at the connection sections 32 and 32.
[0103] This leads to the application of a circumferential
force that causes rotation of the rotation plate 30, required
for the disengagement of the engagement projections 43
and 43 from the engagement recesses 44a and 44a, and
forces transmitted from the lock members 28 and 28
through the link arm members 29 and 29 in a radial di-
rection that is a substantially perpendicular direction.
[0104] At this point, the link arm members 29 and 29
are stretched and thus inhibit even movement of the lock
member 28 from the engagement section 31 toward the
shaft bore 30a of the rotation plate 30.
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[0105] Therefore, this achieves a further reduction in
the likelihood of the disengagement of the engagement
projections 43 and 43 from the engagement recesses
44a and 44a by external forces.
[0106] Moreover, for example even if, due to falling,
external forces are transmitted from the pair of the link
arm members 29 and 29 and the pair of the lock members
28 and 28 symmetrically disposed and are simultaneous-
ly applied from opposite directions with respect to the
shaft bore 30a of the rotation plate 30, these external
forces act in the directions in which they cancel each
other out. This achieves a further reduction in the likeli-
hood of the disengagement of the engagement projec-
tions 43 and 43 from the engagement recesses 44a and
44a.
[0107] The holding device is configured of the engage-
ment projections 43 and 43 formed on the lid 14, and the
engagement recesses 44a, 44a and 44b, 44b with which
the engagement projections 43 and 43 are engageable.
The engagement recesses 44a, 44a and 44b, 44b are
formed at spaced intervals on the circumferential surface
of the rotation plate 30, as located facing the engagement
projections 43 and 43, at the engagement rotation posi-
tion of the rotation plate 30 and at the disengagement
rotation position thereof. The engagement recesses 44a,
44a and 44b, 44b are easily formed merely by notching
the tips of the four triangular sections 45 into recess form.
This eliminates the need for using a complicated lock
mechanism and thus enables improving the reliability and
durability of operation.
[0108] As mentioned above, the engagement recess-
es 44a, 44a and 44b, 44b of the holding device 42 are
formed on the periphery 30c of the rotation plate 30, by
notching the tips of the four triangular sections 45 in tri-
angular form, formed as projecting from the periphery
30c diametrically of the rotation plate 30. Thus, the en-
gagement projections 43 interfere with the rotation plate
30 only when engaging with the engagement recesses
44a, 44a and 44b, 44b, and do not interfere with the ro-
tation plate 30 between the engagement rotation position
and the disengagement rotation position of the rotation
plate 30. This enables preventing a decrease in the effi-
ciency of rotation of the rotation plate 30 due to frictional
forces developed between the engagement projections
43 and the rotation plate 30 due to the engagement pro-
jections 43 interfering with the periphery 30c of the rota-
tion plate during rotation of the rotation plate 30.
[0109] As mentioned above, by the moving function of
the moving device 39 provided between the lid 14 and
the lock member 28, the lock member 28 as inserted in
the engagement bore 18 formed in the container body
13 is forced against the upper edge 18a of the engage-
ment bore 18 within the engagement bore 18, and there-
by the pressing force is exerted on the lid 14 by the lock
member 28 and acts to press the lid 14 against the con-
tainer body 13.
[0110]  Thus, the lock mechanism 15 according to the
first embodiment has both the function of preventing the

erroneous removal of the lid 14 and the function of bring-
ing the lid 14 into more intimate contact with the container
body 13 with the opening 12 of the container body 13
closed with the lid 14.
[0111] Therefore, the opening 12 of the container body
13 is hermetically closed with the lid 14 with reliability
merely by rotation of the rotation plate 30.
[0112] As mentioned above, further, the groove 20d of
the lid body 20 is provided therein with the ring-shaped
gasket 46 for providing the sealing between the lid body
20 and the opening 12 of the container body 13. This
enables providing the sealing between the lid body 20
and the container body 13 with higher reliability
[0113] Specifically, the ring-shaped gasket 46 is
pressed upwardly and downwardly by the pressing force
developed by abutment between the top surface of the
engagement section 31 of the lock member 28 inserted
in the engagement bore 18 and the upper edge 18a of
the inner circumferential surface of the engagement bore
18, and thereby, while undergoing elastic deformation,
the gasket 46 is forced against the top surface of the
groove 20d formed in the lid body 20 and the opening 12
of the container body 13, so that sealing is provided be-
tween the lid 14 and the opening 12 of the container body
13.
[0114] This enables more reliably preventing dust from
entering the container body 13 from between the lid 14
and the container body 13.
[0115]  As mentioned above, moreover, the rotation
plate 30 has the pair of finger inserting apertures 37
formed in its front surface 30b, into which the fingers of
the operator who performs the rotating operation of the
rotation plate are inserted.
[0116] Conventionally, the rotating operation of the ro-
tation plate 30 has involved inserting the tool into the key
slot 30d, and rotating the tool by operator’s manual op-
eration or by use of a machine such as a robot, thereby
rotating the rotation plate 30. At a place where there is
no provision of the tool and machine intended for the
purpose, however, the rotating operation of the rotation
plate 30 can possibly become difficult and encounter a
problem.
[0117] Moreover, it is necessary to form the grasp
member designed specifically for the rotating operation
of the rotation plate 30, aside from the rotation plate 30.
This results in an increase in a parts count.
[0118] As opposed to this, according to the embodi-
ment, the rotation plate 30 has the pair of finger inserting
apertures 37 formed in its front surface 30b, as mentioned
above. Thus, for the rotation of the rotation plate 30 for
the engagement and disengagement of the lock mem-
bers 28 with and from the container body 13, the rotation
plate 30 can be easily rotated by the operator’s fingers
without the use of the tool and machine and the like de-
signed specifically for rotation of the rotation plate 30 and
also without the increase in the parts count resulting from
addition of the grasp member designed specifically for
manual rotation of the rotation plate.
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[0119]  As mentioned above, further, the recess 21 of
the lid body 20 has the plural disengagement recesses
27 formed in its opening edge 21e, which serve for the
disengagement of the engagement pawls 26 from the
engagement holes 22. The inside diameter of the disen-
gagement recess 27 is such that it permits the insertion
of the operator’s finger.
[0120] Thus, for the removal of the cover member 25
from the lid body 20, the disengagement of the engage-
ment pawl 26 from the engagement hole 22 can be easily
accomplished by inserting, for example, the finger into
the disengagement recess 27, pressing the engagement
pawl 26 into the recess 21, and thereby causing elastic
deformation in the engagement pawl 26 engaged in the
engagement hole 22. For cleaning of the lid 14, therefore,
the lid 14 can be disassembled for cleaning of each in-
dividual structural component of the lid 14.
[0121] In the first embodiment, moreover, the lock
mechanism has a simple structure in which the pair of
the link arm members 29 and 29 are engaged with and
journaled on the connection sections 35 and 35 of the
rotation plate 30 and the connection sections 32 and 32
of the lock members 28 and 28. Thus, disassembly and
assembly are easily done merely by removing the cover
member 25.
[0122] Moreover, the connection sections 32, 32 and
35, 35 can be set so that their peripheral abrading por-
tions each have a small area. This enables achieving a
reduction in the occurrence of dust due to a low-friction
place becoming extremely small during opening/closing
operation.
[0123]  In the first embodiment, moreover, the pair of
the engagement projections 43 and 43 that alternately
engage with the engagement recesses 44a, 44a and 44b,
44b are oppositely disposed with respect to the shaft bore
30a so that the rotation plate 30 is unrotatably held by
two points of engagement.
[0124] This makes it easier to hold the engagement
rotation position and the disengagement rotation posi-
tion. At the engagement rotation position, there is re-
duced the likelihood of the lock members 28 and 28 being
unlocked. Even if either one of the engagement projec-
tions 43 cannot engage with the engagement recesses
44a and 44b due to wear or the like, the other engage-
ment projection 43 engages therewith and thus enables
holding the engagement rotation position and the disen-
gagement rotation position.
[0125] Therefore, the reliability of operation can be im-
proved also in this respect.

[Second Embodiment]

[0126] FIGs.11 to 13 show an opening/closing struc-
ture for a thin plate-conveying container according to the
second embodiment for carrying out the best mode of
this invention.
[0127] Incidentally, the same or equivalent parts as or
to those of the first embodiment are designated by the

same reference numerals for explanation.
[0128] In a lock member 128 for use in the opening/
closing structure for the thin plate-conveying container
according to the second embodiment, an engagement
section 131 that is inserted into the engagement bore 18
of the container body 13 is provided with a centering
mechanism.
[0129] As shown in FIG.12, the centering mechanism
includes guide curved surfaces 131c and 131c, which
are formed in arc shape at corners between an end sur-
face 131a of the engagement section 131 and right and
left side surfaces 131b and 131b thereof
[0130] A tapered surface 131e formed of a chamfer is
formed at a top corner between the end surface 131a of
the engagement section 131 and a top surface 131d
thereof.
[0131] In the opening/closing structure for the thin
plate-conveying container according to the second em-
bodiment configured in this manner, the engagement
section 131 has the arc-shaped guide curved surfaces
131c and 131c and the tapered surface 131e, as shown
in FIG.12. Thus, when the end surface 131a of the en-
gagement section 131 is inserted into the engagement
bore 18 of the container body 13, the insertion of the
engagement section 131 is guided by the guide curved
surfaces 131c and 131c and the tapered surface 131e
so that the engagement section 131 can be smoothly
inserted into a right engagement position.
[0132] This enables improving the accuracy of fitting
of the right and left side surfaces 131b and 131b and the
top surface 131d of the engagement section 131 against
the inner periphery of the engagement bore 18.
[0133]  As shown by the arrows in FIG. 13, when the
engagement sections 131 and 131 of the lock members
128 and 128 are inserted into the engagement bores 18
and 18, the lid body 20 is attached to the container body
13, while being subjected to centering with respect to the
container body 13 in the direction indicated by the arrows
F.
[0134] This enables more accurately setting the hold-
ing position of a semiconductor wafer or the like as a thin
plate to be held within the container body 13.
[0135] The lock members 128 and 128 of a lock mech-
anism according to the second embodiment also have a
positioning function, in addition to the function of prevent-
ing the erroneous removal of the lid 14 and the function
of bringing the lid 14 into more intimate contact with the
container body 13 with the opening 12 of the container
body 13 closed with the lid 14.
[0136] Since other structures and functional effects are
the same as or equivalent to those of the first embodi-
ment, description thereof is omitted.
[0137] In the first embodiment, there is given an in-
stance where the engagement projections 43 are formed
on the cover member 25 and the engagement recesses
44a, 44a and 44b, 44b with which the engagement pro-
jections 43 engage are formed on the rotation plate 30.
Instead of this, however, a structure may be such that
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the engagement projections are formed on the rotation
plate 30 and the engagement recesses with which the
engagement projections engage are formed on the cover
member 25.
[0138] Given is an instance where the engagement
projections 43 of the holding device 42 are formed on the
cover member 25. Instead of this, however, the engage-
ment projections 43 may be formed for example on the
circumferential wall of the recess 21 of the lid body 20.
[0139] Furthermore, the cover member 25, the lock
member 28, the link arm member 29 and the rotation
plate 30 may be molded of a resin material such as poly-
carbonate, polybutylene terephthalate, and poly-
etheretherketone.
[0140] Moreover, polyacetal, a fluorocarbon resin, sil-
icone, or the like may be mixed into the above-mentioned
resin material in order to improve the slidability of the lock
member 28, the link arm member 29 and the rotation
plate 30.
[0141] Furthermore, glass fiber, carbon fiber, or the
like may be mixed into the above-mentioned resin mate-
rial in order to increase the strength of the cover member
25, the lock member 28, the link arm member 29 and the
rotation plate 30.
[0142]  In addition to the above-mentioned effects of
the present invention, the following effects are achieved.
The pair of the link arm members and the pair of the lock
members are aligned end to end as being symmetrically
disposed on a straight line including the axis of rotation
of the rotation plate, and moreover, the engagement ro-
tation position is such that the positions of the engage-
ment recesses of the holding device as engaged with the
engagement projections lie on the straight line connect-
ing the positions of the lock members as engaged with
the container body. This leads to the application of the
force that causes rotation of the rotation plate, required
for the disengagement of the engagement projections
from the engagement recesses, and the forces transmit-
ted from the lock members through the link arm members
in the substantially perpendicular direction. This
achieves a further reduction in the likelihood of the dis-
engagement of the engagement projections from the en-
gagement recesses by external forces.
[0143] Moreover, even if external forces are applied
from opposite directions with respect to the axis of rota-
tion of the rotation plate by the pair of the link arm mem-
bers and the pair of the lock members symmetrically dis-
posed, these external forces act in the directions in which
they cancel each other out. This achieves a further re-
duction in the likelihood of the disengagement of the en-
gagement projections from the engagement recesses.
[0144] The holding device can be easily configured of
the engagement projections formed on the lid, and the
engagement recesses with which the engagement pro-
jections are engageable, which are formed on the rotation
plate, as located facing the engagement projections, at
the engagement rotation position of the rotation plate and
at the disengagement rotation position thereof This elim-

inates the need for using a complicated lock mechanism
and thus enables improving the reliability of operation.
[0145] With the above structure, furthermore, the lock
members are rectilinearly slidably guided from the axis
of rotation of the rotation plate by a guide device provided
in the lid.
[0146] This enables an improvement in the reliability
of the engagement of the lock members with the contain-
er body because of achieving rectilinear engagement
with the container body.
[0147] As mentioned above, moreover, there is pro-
vided the moving device disposed between the lid and
the lock member, which serves to move the lock member
upwardly above the lid as the lock member moves toward
the container body when the engaging force is exerted
on the lock member by the rotation plate. By the moving
function of the moving device, the lock member as in-
serted in the engagement bore formed in the container
body is forced against the edge of the engagement bore
within the engagement bore.
[0148] Thus, the pressing force is exerted on the lid by
the lock member and acts to press the lid against the
container body, so that the lid can be brought into more
intimate contact with the container body with the gasket
in between with the opening of the container body closed
with the lid.
[0149] With the above structure, furthermore, the in-
clined sections provided between the engagement sec-
tion and the connection section of the lock member are
brought into sliding engagement with the inclined sec-
tions formed as projecting from the bottom surface of the
lid. The engagement section of the lock member is forced
against the edge of the engagement bore within the en-
gagement bore by using a force by which the lock mem-
ber is inserted into the engagement bore formed in the
container body.
[0150] Thus, the pressing force is exerted on the lid by
the lock member and acts to press the lid against the
container body, merely by rotation of the rotation plate
for the insertion of the lock member into the engagement
bore, without having to add a press-fit mechanism for
closing the opening of the container body with the lid.
This can ensure that the opening of the container body
is hermetically closed with the lid.
[0151] Moreover, the engagement section has the arc-
shaped guide curved surfaces and the tapered surface.
Thus, when the end surface of the engagement section
is inserted into the engagement bore of the container
body, the insertion of the engagement section is guided
by the guide curved surfaces and the tapered surface so
that the engagement section can be smoothly inserted
into the right engagement position.
[0152] This enables improving the accuracy of fitting
of the right and left side surfaces and the top surface of
the engagement section against the inner periphery of
the engagement bore.
[0153] Thus, when the engagement sections of the
lock members are inserted into the engagement bores,
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the lid is attached to the container body, while being sub-
jected to centering with respect to the container body.
[0154] This enables more accurately setting the hold-
ing position of a semiconductor wafer or the like as a thin
plate to be held within the container body.
[0155] Moreover, the ring-shaped gasket is pressed
upwardly and downwardly by the pressing force devel-
oped by the abutment between the top surface of the
engagement section of the lock member inserted in the
engagement bore and the upper edge of the inner cir-
cumferential surface of the engagement bore, and there-
by, the gasket elastically abuts against the members
while undergoing elastic deformation, so that sealing is
provided between the lid and the opening of the container
body.
[0156] This enables more reliably preventing dust from
entering the container body from between the lid and the
container body.
[0157] With the above structure, furthermore, the ro-
tation plate has the finger inserting apertures into which
the fingers of the operator who performs the rotating op-
eration of the rotation plate are inserted. Thus, for the
rotation of the rotation plate for the engagement and dis-
engagement of the lock members with and from the con-
tainer body, the rotation plate can be easily rotated by
hand without the use of the tool and machine (e.g., the
robot) and the like designed specifically for rotation of
the rotation plate.
[0158]  This enables suppressing the increase in the
parts count resulting from addition of, for example, the
grasp member for manual rotation of the rotation plate.
[0159] With the above structure, moreover, the cover
member that covers the lock mechanism accommodated
in the recess of the lid body has the elastically deformable
engagement pawls that engage, within the recess, in the
engagement holes formed in the circumferential surface
of the recess. The recess of the lid body has the disen-
gagement recesses formed in its opening edge, which
serve for the disengagement of the engagement pawls
from the engagement holes. Thus, the disengagement
of the engagement pawl from the engagement hole can
be easily accomplished by inserting, for example, the fin-
ger into the disengagement recess, pressing the engage-
ment pawl into the recess, and thereby causing elastic
deformation in the engagement pawl engaged in the en-
gagement hole.
[0160] This facilitates the assembly and disassembly
of the opening/closing structure members into and from
the lid body. For cleaning of the lid, therefore, the lid can
be disassembled for cleaning of each individual structural
component of the lid.

INDUSTRIAL APPLICABILITY

[0161] In the above embodiments, the opening/closing
structure for the thin plate-conveying container according
to the present invention is applied to the thin plate-con-
veying container for a semiconductor wafer or the like.

However, this opening/closing structure is not limited to
the thin plate-conveying container but may be applied to
various containers for accommodation.

Claims

1. An opening/closing structure for a thin plate-convey-
ing container, comprising:

a container body (13) having an opening (12);
a lid (14) removably attached to the container
body (13) for closing the opening (12) of the con-
tainer body (13); and
a lock mechanism (15), provided on the lid (14),
for engaging the lid (14) with the container body
(13) with the opening of the container body
closed;
wherein the lock mechanism (15) includes a link
mechanism including a rotation plate rotatably
provided on the lid, a lock member that releas-
ably engages with the container body and a link
arm member (29) to which the lock member (28)
and the rotation plate (30) are connected, the
link member (29) exerting on the lock member
(28) a rotating force of the rotation plate (30) as
an engaging force for engagement with the con-
tainer body and as a disengaging force for dis-
engagement from the container body; and a
holding device (42) for holding rotation of the
rotation plate in a stopped state both at an en-
gagement rotation position at which the lock
member (28) is engaged with the container body
by the rotation of the rotation plate (30) and at
a disengagement rotation position at which the
lock member (28) is disengaged from the con-
tainer body by the rotation of the rotation plate,
characterized in that the holding device (42)
includes at least one pair of engagement recess-
es (44a, 44b) disposed at spaced intervals on a
periphery of the rotation plate (30), and engage-
ment projections (43) provided to be projected
from the lid (14) as to be engageable with the
engagement recesses (44a, 44b).

2. The opening/closing structure for the thin plate-con-
veying container according to claim 1, character-
ized in that at the engagement rotation position at
which the lock member (28) is engaged with the con-
tainer body, the link arm member (29) and the lock
member (28) are stopped as aligned end to end on
a straight line including the axis of rotation of the
rotation plate (30).

3. The opening/closing structure for the thin plate-con-
veying container according to claim 1, character-
ized in that the pair of the link arm members (29)
and the pair of the lock members (28) are symmet-
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rically disposed with respect to the axis of rotation
of the rotation plate (30), and at the engagement
rotation position, the positions of the engagement
recesses (44a, 44b) holding the rotation of the rota-
tion plate (30) lie on the straight line connecting the
positions of the pair of the lock members (28) as
engaged with the container body (13).

4. The opening/closing structure for the thin plate-con-
veying container according to claim 1, character-
ized in that the lid (14) is provided with a guide de-
vice that rectilinearly slidably guides the lock mem-
ber (28) from the axis of rotation of the rotation plate
(30).

5. The opening/closing structure for the thin plate-con-
veying container according to claim 1, character-
ized in that the lock member (28) is movably dis-
posed between the engagement position at which
the lock member (28) is engaged with the container
body (13) and the disengagement position at which
the lock member (28) is disengaged from the con-
tainer body (13), the container body (13) has formed
therein an engagement bore (18) which the lock
member (28) is inserted into and engaged with, and
a moving device (39) for moving the lock member
(28) upwardly above the lid (14) as the lock member
(28) moves toward the container body (13) is provid-
ed between the lid (14) and the lock member (28),
in order that the lock member (28) as inserted in the
engagement bore (18) is forced against an edge of
the engagement bore (18) within the engagement
bore (18) and thereby a pressing force is exerted on
the lid by the lock member (28) and acts to press the
lid (14) against the container body (13).

6. The opening/closing structure for the thin plate-con-
veying container according to claim 5, character-
ized in that the moving device (39) is configured of
inclined sections (40) that are provided between an
engagement section and a connection section of the
lock member (28) and are formed as projecting from
the lock member (28), and inclined sections (41) that
are formed as projecting from a bottom surface of
the lid (14) and are engageable with the inclined sec-
tions (40) of the lock member (28).

7. The opening/closing structure for the thin plate-con-
veying container according to claim 5, character-
ized by further comprising a centering mechanism,
which is configured of guide curved surfaces in arc
shape formed at corners between an end surface of
the engagement section of the lock member inserted
into the engagement bore (18) and right and left side
surfaces of the engagement section, and a tapered
surface formed at a top corner between the end sur-
face of the engagement section and a top surface
thereof.

8. The opening/closing structure for the thin plate-con-
veying container according to claim 5, character-
ized by further comprising a ring-shaped gasket (46)
for providing sealing between the lid (14) and the
opening (12) of the container body (13) by undergo-
ing elastic deformation by being pressed upwardly
and downwardly by abutment between a top surface
of an engagement section (31) of the lock member
(28) inserted in the engagement bore (18) and an
upper edge of an inner circumferential surface of the
engagement bore.

9. The opening/closing structure for the thin plate-con-
veying container according to claim 1, character-
ized in that the rotation plate (30) has a finger in-
serting aperture (37) formed therein, into which a
finger of an operator who performs rotating operation
of the rotation plate (30) is inserted.

10. The opening/closing structure for the thin plate-con-
veying container according to claim 1, character-
ized in that the lid (14) includes a lid body (20) having
formed therein a recess (21) that accommodates the
lock mechanism, and a cover member (25) that cov-
ers the lock mechanism accommodated in the re-
cess (21), the cover member (25) has formed ther-
eon an elastically deformable engagement pawl (26)
that engages, within the recess (21), in an engage-
ment hole (22) formed in a circumferential surface
of the recess, the lid body (20) has a disengagement
recess (27) for disengaging the engagement pawl
(26) from the engagement hole (22), and the disen-
gagement recess (27) is formed in an opening edge
of the recess (21), as being opened inwardly of the
disengagement recess (27) and upwardly of the lid
body (20).

Patentansprüche

1. Öffnungs-/Verschlussstruktur für einen Behälter
zum Befördern dünner Platten, die umfasst:

einen Behälterkörper (13) mit einer Öffnung
(12);
einen Deckel (14), der abnehmbar an dem Be-
hälterkörper (13) angebracht ist, um die Öffnung
(12) des Behälterkörpers (13) zu schließen; und
einen Verriegelungsmechanismus (15), der an
dem Deckel (14) vorgesehen ist, um den Deckel
(14) mit dem Behälterkörper (13) in Eingriff zu
bringen, wobei die Öffnung des Behälterkörpers
geschlossen ist;
wobei der Verriegelungsmechanismus (15) ei-
nen Verbindungsmechanismus, der eine dreh-
bar an dem Deckel vorgesehene Drehplatte ent-
hält, ein Verriegelungselement, das sich mit
dem Behälterkörper lösbar in Eingriff befindet,
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und ein Verbindungsarmelement (29), mit dem
das Verriegelungselement (28) und die Dreh-
platte (30) verbunden sind, wobei das Verbin-
dungselement (29) eine Drehkraft der Drehplat-
te (30) als eine Eingriffskraft für den Eingriff mit
dem Behälterkörper und als eine Ablöskraft zum
Lösen vom Behälterkörper auf das Verriege-
lungselement (28) ausübt, enthält; und eine Hal-
tevorrichtung (42) zum Anhalten der Drehung
der Drehplatte in einem Haltezustand sowohl in
einer Eingriffsdrehposition, in der sich das Ver-
riegelungselement (28) durch die Drehung der
Drehplatte (30) mit dem Behälterkörper in Ein-
griff befindet, als auch einer Ablösedrehposition,
in der das Verriegelungselement (28) durch die
Drehung der Drehplatte vom Behälterkörper ge-
löst ist, enthält,
dadurch gekennzeichnet, dass die Haltevor-
richtung (42) wenigstens ein Paar von Eingriffs-
aussparungen (44a, 44b), die in beabstandeten
Intervallen auf einem Umfang der Drehplatte
(30) angeordnet sind, und von Eingriffsvor-
sprüngen (43), die vorgesehen sind, um von
dem Deckel (14) vorzustehen, um mit den Ein-
griffsaussparungen (44a, 44b) in Eingriff gelan-
gen zu können, enthält.

2. Öffnungs-/Verschlussstruktur für einen Behälter
zum Befördern dünner Platten nach Anspruch 1, da-
durch gekennzeichnet, dass in der Eingriffsdreh-
position, in der sich das Verriegelungselement (28)
mit dem Behälterkörper in Eingriff befindet, das Ver-
bindungsarmelement (29) und das Verriegelungs-
element (28) angehalten sind, wie sie mit ihren En-
den auf einer Geraden, die die Rotationsachse der
Drehplatte (30) enthält, aufeinander ausgerichtet
sind.

3. Öffnungs-/Verschlussstruktur für einen Behälter
zum Befördern dünner Platten nach Anspruch 1, da-
durch gekennzeichnet, dass das Paar der Verbin-
dungsarmelemente (29) und das Paar der Verriege-
lungselemente (28) bezüglich der Rotationsachse
der Drehplatte (30) symmetrisch angeordnet sind
und dass in der Eingriffsdrehposition die Positionen
der Eingriffsaussparungen (44a, 44b), die die Dre-
hung der Drehplatte (30) anhalten, auf der Geraden
liegen, die die Positionen des Paars der Verriege-
lungselemente (28), wie sie sich mit dem Behälter-
körper (13) in Eingriff befinden, verbindet.

4. Öffnungs-/Verschlussstruktur für einen Behälter
zum Befördern dünner Platten nach Anspruch 1, da-
durch gekennzeichnet, dass der Deckel (14) mit
einer Führungsvorrichtung versehen ist, die das Ver-
riegelungselement (28) geradlinig von der Rotati-
onsachse der Drehplatte (30) verschiebbar führt.

5. Öffnungs-/Verschlussstruktur für einen Behälter
zum Befördern dünner Platten nach Anspruch 1, da-
durch gekennzeichnet, dass das Verriegelungs-
element (28) zwischen der Eingriffsposition, in der
sich das Verriegelungselement (28) mit dem Behäl-
terkörper (13) in Eingriff befindet, und der Ablösepo-
sition, in der das Verriegelungselement (28) von dem
Behälterkörper (13) gelöst ist, beweglich angeordnet
ist, in dem Behälterkörper (13) eine Eingriffsbohrung
(18) ausgebildet ist, in die das Verriegelungselement
(28) eingesetzt ist und mit der sich das Verriege-
lungselement (28) in Eingriff befindet, und eine Be-
wegungsvorrichtung (39) zum Bewegen des Verrie-
gelungselements (28) nach oben über den Deckel
(14), wie sich das Verriegelungselement (28) zum
Behälterkörper (13) bewegt, zwischen dem Deckel
(14) und dem Verriegelungselement (38) vorgese-
hen ist, damit das Verriegelungselement (28), wie
es in die Eingriffsbohrung (18) eingesetzt ist, gegen
einen Rand der Eingriffsbohrung (18) innerhalb der
Eingriffsbohrung (18) gezwungen wird, und da-
durch durch das Verriegelungselement (28) eine
Druckkraft auf den Deckel ausgeübt wird, die wirkt,
um den Deckel (14) gegen den Behälterkörper (13)
zu drücken.

6. Öffnungs-/Verschlussstruktur für einen Behälter
zum Befördern dünner Platten nach Anspruch 5, da-
durch gekennzeichnet, dass die Bewegungsvor-
richtung (39) aus den geneigten Abschnitten (40),
die zwischen einem Eingriffsabschnitt und einem
Verbindungsabschnitt des Verriegelungselements
(28) vorgesehen sind und die ausgebildet sind, damit
sie vom Verriegelungselement (28) vorstehen, und
den geneigten Abschnitten (41), die ausgebildet
sind, damit sie von einer Unterseite des Deckels (14)
vorstehen, und die mit den geneigten Abschnitten
(40) des Verriegelungselements (28) in Eingriff ge-
langen können, konfiguriert ist.

7. Öffnungs-/Verschlussstruktur für einen Behälter
zum Befördern dünner Platten nach Anspruch 5, da-
durch gekennzeichnet, dass sie ferner einen Zen-
triermechanismus umfasst, der aus gekrümmten
Führungsflächen in einer Bogenform, die in den Ek-
ken zwischen einer Stirnfläche des Eingriffsab-
schnitts des Verriegelungselements, das in die Ein-
griffsbohrung (18) eingesetzt ist, und der rechten und
der linken Seitenfläche des Eingriffsabschnitts aus-
gebildet sind, und einer kegelförmigen Fläche, die
in einer oberen Ecke zwischen der Stirnfläche des
Eingriffsabschnitts und seiner Oberseite ausgebildet
ist, konfiguriert ist.

8. Öffnungs-/Verschlussstruktur für einen Behälter
zum Befördern dünner Platten nach Anspruch 5, da-
durch gekennzeichnet, dass sie ferner eine ring-
förmige Dichtung (46) umfasst, um eine Dichtung
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zwischen dem Deckel (14) und der Öffnung (12) des
Behälterkörpers (13) zu schaffen, indem sie einer
elastischen Deformation unterzogen wird, indem sie
durch das Aneinanderstoßenden zwischen einer
Oberseite eines Eingriffsabschnitts (31) des Verrie-
gelungselements (28), das in die Eingriffsbohrung
(18) eingesetzt ist, und einem oberen Rand einer
inneren Umfangsfläche der Eingriffsbohrung nach
oben und nach unten gedrückt wird.

9. Öffnungs-/Verschlussstruktur für einen Behälter
zum Befördern dünner Platten nach Anspruch 1, da-
durch gekennzeichnet, dass in der Drehplatte (30)
eine Fingereinsetzöffnung (37) ausgebildet ist, in die
ein Finger einer Bedienungspersonen, die die Dreh-
operation der Drehplatte (30) ausführt, eingesetzt
wird.

10. Öffnungs-/Verschlussstruktur für einen Behälter
zum Befördern dünner Platten nach Anspruch 1, da-
durch gekennzeichnet, dass der Deckel (14) einen
Deckelkörper (20), in dem eine Aussparung (21)
ausgebildet ist, die den Verriegelungsmechanismus
aufnimmt, und ein Abdeckelement (25), das den in
der Aussparung (21) aufgenommenen Verriege-
lungsmechanismus abdeckt, enthält, wobei auf dem
Abdeckelement (25) eine elastisch deformierbare
Eingriffsklinke (26) ausgebildet ist, die sich in der
Aussparung (21) in einem Eingriffsloch (22), das in
einer Umfangsfläche der Aussparung ausgebildet
ist, in Eingriff befindet, und der Deckelkörper (20)
eine Ablöseaussparung (27) zum Lösen der Ein-
griffsklinke (26) aus dem Eingriffsloch (22) besitzt,
wobei die Ablöseaussparung (27) in einem Öff-
nungsrand der Aussparung (21) ausgebildet ist, wie
sie von der Ablöseaussparung (27) nach innen und
vom Deckelkörper (20) nach oben geöffnet wird.

Revendications

1. Structure d’ouverture/fermeture pour un récipient de
transport de plaque mince, comprenant :

un corps de récipient (13) ayant une ouverture
(12) ;
un couvercle (14) fixé de manière amovible sur
le corps de récipient (13) pour fermer l’ouverture
(12) du corps de récipient (13) ; et
un mécanisme de verrouillage (15), prévu sur le
couvercle (14), pour mettre en prise le couvercle
(14) avec le corps de récipient (13), dont l’ouver-
ture du corps de récipient est fermée ;
dans laquelle le mécanisme de verrouillage (15)
comprend un mécanisme de liaison comprenant
une plaque de rotation prévue en rotation sur le
couvercle, un élément de verrouillage qui se met
en prise de manière amovible avec le corps de

récipient et un élément de bras de liaison (29)
auquel l’élément de verrouillage (28) et la plaque
de rotation (30) sont raccordés, l’élément de
liaison (29) exerçant sur l’élément de verrouilla-
ge (28), une force de rotation de la plaque de
rotation (30) en tant que force de mise en prise,
pour la mise en prise avec le corps de récipient
et en tant que force de dégagement pour le dé-
gagement du corps de récipient ; et un dispositif
support (42) pour supporter la rotation de la pla-
que de rotation dans un état arrêté à la fois dans
une position de rotation de mise en prise dans
laquelle l’élément de verrouillage (28) est mis
en prise avec le corps de récipient par la rotation
de la plaque de rotation (30) et dans une position
de rotation de dégagement dans laquelle l’élé-
ment de verrouillage (28) est dégagé du corps
de récipient par la rotation de la plaque de rota-
tion,
caractérisée en ce que le dispositif support
(42) comprend au moins une paire d’évidements
de mise en prise (44a, 44b) disposées à inter-
valle espacé sur une périphérie de la plaque de
rotation (30) et des saillies de mise en prise (43)
prévues pour faire saillie du couvercle (14) afin
de pouvoir se mettre en prise avec les évide-
ments de mise en prise (44a, 44b).

2. Structure d’ouverture/fermeture pour un récipient de
transport de plaque mince selon la revendication 1,
caractérisée en ce que, dans la position de rotation
de mise en prise dans laquelle l’élément de ver-
rouillage (28) est mis en prise avec le corps de réci-
pient, l’élément de bras de liaison (29) et l’élément
de verrouillage (28) sont arrêtés, alignés bout à bout
sur une ligne droite comprenant l’axe de rotation de
la plaque de rotation (30).

3. Structure d’ouverture/fermeture pour un récipient de
transport de plaque mince selon la revendication 1,
caractérisée en ce que la paire d’éléments de bras
de liaison (29) et la paire d’éléments de verrouillage
(28) sont disposées de manière symétrique par rap-
port à l’axe de rotation de la plaque de rotation (30),
et dans la position de rotation de mise en prise, les
positions des évidements de mise en prise (44a,
44b) maintenant la rotation de la plaque de rotation
(30) se trouvent sur une ligne droite raccordant les
positions de la paire d’éléments de verrouillage (28),
tels qu’ils sont mis en prise avec le corps de récipient
(13).

4. Structure d’ouverture/fermeture pour un récipient de
transport de plaque mince selon la revendication 1,
caractérisée en ce que le couvercle (14) est prévu
avec un dispositif de guidage qui guide de manière
rectiligne et coulissante l’élément de verrouillage
(28) à partir de l’axe de rotation de la plaque de ro-
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tation (30).

5. Structure d’ouverture/fermeture pour un récipient de
transport de plaque mince selon la revendication 1,
caractérisée en ce que l’élément de verrouillage
(28) est disposé de manière mobile entre la position
de mise en prise dans laquelle l’élément de ver-
rouillage (28) est mis en prise avec le corps de réci-
pient (13) et la position de dégagement dans laquelle
l’élément de verrouillage (28) est dégagé du corps
de récipient (13), le corps de récipient (13) a formé,
à l’intérieur de ce dernier, un alésage de mise en
prise (18) dans lequel l’élément de verrouillage (28)
est inséré et mis en prise avec ce dernier, et un dis-
positif de déplacement (39) pour déplacer l’élément
de verrouillage (28) vers le haut au-dessus du cou-
vercle (14) au fur et à mesure que l’élément de ver-
rouillage (28) se déplace vers le corps de récipient
(13), est prévu entre le couvercle (14) et l’élément
de verrouillage (28), de sorte que l’élément de ver-
rouillage (28), tel qu’inséré dans l’alésage de mise
en prise (18), est forcé contre un bord de l’alésage
de mise en prise (18) à l’intérieur de l’alésage de
mise en prise (18) et ainsi une force de pression est
exercée sur le couvercle par l’élément de verrouilla-
ge (28), et sert à comprimer le couvercle (14) contre
le corps de récipient (13).

6. Structure d’ouverture/fermeture pour un récipient de
transport de plaque mince selon la revendication 5,
caractérisée en ce que le dispositif de déplacement
(39) est configuré avec des sections inclinées (40)
qui sont prévues entre une section de mise en prise
et une section de raccordement de l’élément de ver-
rouillage (28) et sont formées comme faisant saillie
de l’élément de verrouillage (28), et avec des sec-
tions inclinées (41) qui sont formées comme faisant
saillie à partir d’une surface inférieure du couvercle
(14) et peuvent être mises en prise avec des sections
inclinées (40) de l’élément de verrouillage (28).

7. Structure d’ouverture/fermeture pour un récipient de
transport de plaque mince selon la revendication 5,
caractérisée en ce qu’elle comprend en outre un
mécanisme de centrage, qui est configuré pour gui-
der des surfaces incurvées selon une forme d’arc,
formé aux coins entre une surface d’extrémité de la
section de mise en prise de l’élément de verrouillage
inséré dans l’alésage de mise en prise (18) et les
surfaces latérales droite et gauche de la section de
mise en prise, et une surface progressivement ré-
trécie formée au niveau d’un coin supérieur entre la
surface d’extrémité de la section de mise en prise et
sa surface supérieure.

8. Structure d’ouverture/fermeture pour un récipient de
transport de plaque mince selon la revendication 5,
caractérisée en ce qu’elle comprend en outre un

joint de forme annulaire (46) pour fournir l’étanchéité
entre le couvercle (14) et l’ouverture (12) du corps
de récipient (13) en subissant la déformation élasti-
que en étant pressé vers le haut et vers le bas par
mise en butée entre une surface supérieure d’une
section de mise en prise (31) de l’élément de ver-
rouillage (28) inséré dans l’alésage de mise en prise
(18) et un bord inférieur d’une surface circonféren-
tielle interne de l’alésage de mise en prise.

9. Structure d’ouverture/fermeture pour un récipient de
transport de plaque mince selon la revendication 1,
caractérisée en ce que la plaque de rotation (30)
a une ouverture d’insertion de doigt (37) formée à
l’intérieur de cette dernière, dans laquelle un doigt
d’un opérateur qui réalise l’opération de rotation de
la plaque de rotation (30), est inséré.

10. Structure d’ouverture/fermeture pour un récipient de
transport de plaque mince selon la revendication 1,
caractérisée en ce que le couvercle (14) comprend
un corps de couvercle (20) en son sein un évidement
(21) qui loge le mécanisme de verrouillage, et un
élément de recouvrement (25) qui recouvre le mé-
canisme de verrouillage logé dans l’évidement (21),
l’élément de recouvrement (25) a formé en son sein
un cliquet de mise en prise (26) élastiquement dé-
formable qui se met en prise, à l’intérieur de l’évide-
ment (21), dans un trou de mise en prise (22) formé
dans une surface circonférentielle de l’évidement, le
corps de couvercle (20) a un évidement de dégage-
ment (27) pour dégager le cliquet de mise en prise
(26) du trou de mise en prise (22), et l’évidement de
dégagement (27) est formé dans un bord d’ouverture
de l’évidement (21), comme étant ouvert vers l’inté-
rieur de l’évidement de dégagement (27) et vers le
haut du corps de couvercle (20).
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