DESCRIPTION

[Title of the Invention] ARTICLE RELAY APPARATUS AN
TECHNICAL FIELD
[0001]

The present invention relates to an article relay
apparatus and a stocker.
BACKGROUND ART
[0002]

In semiconductor manufacturing plants or the like,
containers containing reticles, semiconductor wafer
like are transported into or out of facilities, suc
stocker (storage apparatus) and an exposure apparat
transportation of the containers into or out of the
facilities, which is typically performed by a trans
system, may, however, be performed by an operator.
facilities are known to include article relay appar
(manual ports) to assist the operator in transporti
containers into or out of the facilities (for examp
Patent Literature 1).

[0003]

Such an article relay apparatus is disposed, for
example, on an outside wall separating the interior
exterior of a stocker and relays an article (contai
between the facility interior and the operator. Th
relay apparatus is provided with an opening that fa
open to an operator passage located outside the out
and a placement table on which an article is to be
disposed on a rear side in a depth direction from t
A control panel or the like is disposed above the o
and a cover for covering the control panel is dispo
part of the outside wall.
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[0004]

[Patent Literature 1] Japanese Patent No. 5332930
SUMMARY OF THE INVENTION

Technical Problem

[0005]

For example, if the article is a container (reticl
pod) containing reticles, and the container is rela
the above article relay apparatus, the height of a
table having the container placed thereon is set in
accordance with a standard, such as SEMI. The heig
lower than the operator’s eye level. Also, a retic
contains one or some reticles and therefore the ver
height thereof is small. Therefore, the vertical s
opening of the article relay apparatus is also set
size. Also, the cover covering the control panel o
is disposed above the opening, as described above,
protrudes from the outside wall of the facility. T
the operator has difficulty in visually recognizing
side of the opening while standing and thus difficu
seeing a container placed on the article relay appa
resulting in a reduction in the workability.

[0006]

An object of the present invention is to provide a
article relay apparatus and stocker that are able t
workability by improving the visibility of the rear
an opening and thus making it easy for an operator
identify an article, such as a container.

Solution to Problem
[0007]

An article relay apparatus of the present inventio
an article relay apparatus that is disposed on an o
wall separating an interior and an exterior of a fa
relays an article between the interior of the facil

operator. The article relay apparatus includes an
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that faces and is open to an operator passage locat
the outside wall, a placement table that is dispose
rear side in a depth direction with respect to the
and on which an article is to be placed, a first co
disposed in a position that is above the opening an
front side in the depth direction with respect to t
the first cover serving as a part of the outside wa
second cover that is disposed between the first cov
opening, serves as a part of the outside wall, and
shape extending toward a rear side in the depth dir
going downward.

[0008]

The article relay apparatus may include a movement

mechanism that moves the placement table between a
position that is on a front side in the depth direc
second position that is on a rear side in the depth

with respect to the first position and is a positio

an article is received from and passed to a transpo
disposed in the interior of the facility. The firs

may be a position in which at least part of an arti

on the placement table is on a front side in the de
direction with respect to a virtual plane that incl

upper end of the opening and is in contact with the
cover, and the second position may be a position th
rear side in the depth direction with respect to th
position. The first position may be a position tha

rear side in the depth direction with respect to th

cover, and the movement mechanism may be able to mo
placement table to the first position in a directio

the front side in the depth direction. The article
apparatus may include an outside air supplier that
outside air outside the outside wall to a rear side

depth direction of the opening. An outside air inl

outside air supplier may be formed in a portion of
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cover.
[0009]

A stocker of the present invention includes any on
the article relay apparatuses. The stocker may inc
multiple shelves on each of which the article is to
the shelves being contained in the stocker, and at
of the shelves is disposed in a position that is on
side in the depth direction with respect to the fir
and is above the placement table.

Advantageous Effects of the Invention
[0010]

In the article relay apparatus of the present inve
the second cover has the shape extending toward a r
in the depth direction as going downward from the f
Thus, the operator is able to visually recognize a
the rear side of the opening obliquely from above w
standing. As a result, the operator is able to eas
that the article is present on the rear side of the
and thus to improve the workability of the article
receiving/passing work or the like.
[0011]

If the article relay apparatus includes the moveme
mechanism that moves the placement table between th
position that is on the front side in the depth dir
the second position that is on a rear side in the d
direction with respect to the first position and is
position in which an article is received from and p
the transporter disposed in the interior of the fac
locating the placement table in the first position
operator to easily receive and pass an article from
the placement table and locating the placement tabl
second position allows the transporter to reliably
and pass an article from and to the placement table

first position is the position in which at least pa
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article placed on the placement table is on a front
the depth direction with respect to the virtual pla
includes the upper end of the opening and is in con
the second cover and the second position is the pos
Is on a rear side in the depth direction with respe
first position, the operator is able to visually re

part of the article placed on the placement table |
the first position, obliquely from above the openin
easily identify the presence of the article.

[0012]

If the first position is the position that is on a
side in the depth direction with respect to the fir
and is the front-side limit position in the depth d
of the movement mechanism, the placement table loca
first position can be prevented from protruding fro
first cover. If the article relay apparatus includ
outside air supplier that supplies outside air outs
outside wall to the rear side in the depth directio
opening, the atmosphere in the rear of the opening
to a state similar to the outside air. If the outs
inlet of the outside air supplier is formed in a po
the second cover, a reduction in the length of the
the like and thus a reduction in the cost are made
since the outside air inlet is formed in the second
close to the opening.

[0013]

The stocker of the present invention includes any
of the article relay apparatuses. Thus, the operat
allowed to receive and pass an article from and to
stocker with improved workability. If the stocker
the multiple shelves on each of which the article i
placed, the shelves being contained in the stocker,
least one of the shelves is disposed in the positio

on a rear side in the depth direction with respect
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first cover and is above the placement table, artic
efficiently contained in the stocker.

BRIEF DESCRIPTION OF DRAWINGS

[0014]

FIG. 1 is a side view showing an example of an art
relay apparatus of an embodiment.

FIG. 2 is a front view of the article relay appara
shown in FIG. 1.

FIG. 3(A) is a plan view showing a case in which a
placement table is located in a first position, and
is a plan view showing a case in which the placemen
located in a second position.

FIG. 4(A) is a side view showing a case in which t
placement table is located in the first position, a
4(B) is a side view showing a case in which the pla
table is located in the second position.

FIG. 5 is a sectional view showing an example of a
outside air supplier.

FIG. 6 is a perspective view showing an example of
stocker of the embodiment.

FIG. 7 is a drawing showing an example of the inte
configuration of the stocker.

DESCRIPTION OF EMBODIMENTS
[0015]

Now, an embodiment of the present invention will b
described with reference to the drawings. However,
present invention is not limited to the embodiment.
clarify the embodiment, the drawings are scaled as
for example, partially enlarged or highlighted.

[0016]

FIGS. 1 and 2 are drawings showing an example of a

article relay apparatus of the present embodiment,
FIG. 1 is a side view; and FIG. 2 is a front view.

in FIGS. 1 and 2, the article relay apparatus 100 i
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on a part of an outside wall 111 separating the int
exterior of a stocker 200, which is one of faciliti
relays an article M between the stocker interior (f
interior) K2 and the operator. For example, the ar
relay apparatus 100 is disposed on a part of the ou
111, the part facing an operator passage R. In the
description, it is assumed that the side facing the
of the article relay apparatus 100, is the front si
[0017]

The type of the facility is not limited to the sto
200 as described in the present embodiment, and may
example, a facility including a processor, such as
exposure apparatus. The article M is not limited t
reticle pod, such as a reticle pod (container) cont
reticles used in an exposure apparatus, and may be,
example, a FOUP containing wafers. The article M ¢
one or more reticles and is formed with a vertical
as to be able to contain one or some reticles.
[0018]

As shown in FIGS. 1 and 2, the article relay appar
100 includes an opening 10, a placement table 20, a
mechanism 50, and a shutter mechanism 60. A first
a second cover 40, and an outside air supplier 70 a
disposed on the stocker 200 as a facility so as to
to the article relay apparatus 100. The first cove
the second cover 40 form a part of the outside wall
the stocker 200. The opening 10 faces and is open
operator passage R located outside the outside wall
That is, the opening 10 is disposed on the front si
article relay apparatus 100. The opening 10 has a
rectangular shape in front view. The vertical size
opening 10 is set to a size such that the article M
through the opening 10. In this specification, the

“rectangular shape” includes rectangles and squares
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[0019]

The opening 10 is provided so as to penetrate the
outside wall 111 in the depth direction D. The art
apparatus 100 has an inner opening 11 on a rear sid
depth direction D. The inner opening 11 has a rect
shape, as with the opening 10, and is formed on the
interior K2 side. The article relay apparatus 100
apparatus interior K1 formed by a bottom surface 12
surfaces 13, 14, and a top surface 15 between the o
and the inner opening 11.

[0020]

The placement table 20 has the article M placed th
The placement table 20 is disposed on a rear side i
depth direction D with respect to the opening 10 in
apparatus interior K1. The placement table 20 can
toward the rear and front sides in the depth direct
along a guide (not shown). The height H of the pla
table 20 having the article M placed thereon is set
basis of a standard, such as SEMI. The height H of
placement table 20 is set to a lower height than th
level of the operator.
[0021]

The first cover 30 is formed of, for example, a me
or resin and serves as a part of the outside wall 1
first cover 30 is disposed in a position above the
and on a front side in the depth direction D with r
the opening 10 so as to protrude outward from the o
wall 111. The first cover 30 includes a front surf
side surface 32, and a top surface 33. The front s
the side surface 32, and the top surface 33 have fl
and are disposed so as to be perpendicular to each
[0022]

The front surface 31 is disposed along the vertica

direction and has a rectangular shape in front view
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front surface 31 is disposed at a height close to t
level of the operator. The front surface 31 has an
panel 34 and a switch 35 disposed thereon (see FIG.
operation panel 34 includes, for example, an input
operates the components of the article relay appara
and a display part that displays images, characters
like. The input part is, for example, a touchscree

or button. The display part is, for example, a lig
crystal display. The switch 35 is used to switch b
activation and deactivation of the outside air supp
(to be discussed later). Since the operation panel
switch 35 is disposed on the front surface 31 close
eye level of the operator, the operability and oper
convenience are increased. The first cover 30 may
for example, a control board. Note that the switch
not have to be provided. For example, the outside
supplier 70 may be controlled so as to activate a f
shutters 61, 62 (to be discussed later) are open.
[0023]

As with the first cover 30, the second cover 40 is

formed of, for example, a metal or resin and serves
of the outside wall 111, and is disposed between th
cover 30 and the opening 10. For example, the seco
40 may be formed integrally with the first cover 30
be formed as a different object and coupled to the
cover 30 using a fastening member. The first cover
the second cover 40 are joined together without spa
separate the interior and exterior of the stocker 2
with the outside wall 111.

[0024]

The second cover 40 includes a slope 41 and a side

surface 42. The slope 41 has a shape extending tow
side in the depth direction D as going downward. T

41 is disposed so as to extend from the lower end 3
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first cover 30 to the opening 10. Accordingly, the

is disposed so as to be inclined with respect to th
surface 31. While the lower end 41b of the slope 4
disposed at a height matching the height of the upp
of the opening 10, the slope 41 may be configured o
The slope 41 of the second cover 40 prevents the op
from being hidden when viewed from a higher positio
ensuring a space in the interior of the facility.

[0025]

The slope 41 is a rectangular, flat member, but is
limited to such a shape and may have a curved surfa
shape in which multiple flat or curved surfaces are
In the present embodiment, the slope 41 has a shape
the lower end 31b of the front surface 31 and the u
10a of the opening 10 are connected by a flat surfa
[0026]

The movement mechanism 50 moves the placement tabl

between a first position P1 and a second position P
depth direction D. The first position P1 is a posi
which at least part of the article M placed on the
table 20 is on a front side in the depth direction
respect to a virtual plane S that includes the uppe
the opening 10 and is in contact with the second co
In the present embodiment, the virtual plane S is a
including the slope 41. The first position Pl is o
side in the depth direction D with respect to the f
30. The second position P2 is on a rear side in th
direction D with respect to the first position P1.
second position P2 is also a position in which the
is received from and passed to a transporter (see F
disposed in the stocker interior K2.
[0027]

The movement mechanism 50 is a mechanism that is a

to move the placement table 20 in a straight-line d
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along the guide (not shown). Drive apparatuses tha
represent such a mechanism include, for example, a
mechanism, a linear motor mechanism, a rotary belt
and an air cylinder mechanism. The movement direct
amount of movement, the movement timing, and the li
movement mechanism 50 are controlled by a controlle
controller 63 is shown below the movement mechanism
1 but may be disposed, for example, inside the seco
40 or outside the article relay apparatus 100. The
controller 63 may be electrically connected to the

of the stocker 200.

[0028]

When the placement table 20 is located in the firs
position P1 by activating the movement mechanism 50
placement table 20 is located close to the opening
allowing the operator to easily receive and pass th
M from and onto the placement table 20. In such a
operator is able to see, obliquely from above, a pa
article M placed on the placement table 20 in a pos
front side with respect to the virtual plane S and
easily identify the presence of the article M. Tha
operator does not need to identify the article M by
posture change, such as squatting down and then loo
inside, and thus is able to improve workability.

[0029]

The first position P1 is the front-side movement |
position in the movement range of the placement tab
Such a configuration prevents the placement table 2
article M) from protruding outward from the first c
The second position P2 is the rear-side movement li
position in the movement range of the placement tab
well as is a position in which the article M can be
from and passed to the article transporter (not sho

disposed in the stocker interior K2. Thus, when th
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placement table 20 is located in the second positio
article can be reliably received from and passed to
article transporter in the stocker interior K2.

[0030]

The shutter mechanism 60 is disposed on a rear sid

the depth direction in the apparatus interior K1.

shutter mechanism 60 opens and closes between the a
interior K1 of the article relay apparatus 100 and
stocker interior K2 of the stocker 200. The shutte
mechanism 60 includes the shutters 61, 62. The shu
62 each consist of a curved metal or resin plate.

[0031]

FIGS. 3(A), 3(B), 4(A), and 4(B) are drawings show
the operation of the article relay apparatus of the
embodiment. FIGS. 3(A) and 3(B) show states seen f
FIGS. 4(A) and 4(B) show states seen from a side.
shutters 61, 62 can be moved in revolving direction
vertical central axis AX by a drive mechanism (not
The shutters 61, 62 are able to move in an interloc
The controller 63 controls the opening/closing of t
shutters 61, 62 by driving the drive mechanism. Fo
the controller 63 may perform control so that the s
62 are closed when the placement table 20 is locate
first position P1 and is opened when the placement
is moved to the second position P2.

[0032]

As shown in FIGS. 3(A) and 4(A), in a closed state
shutters 61, 62 are disposed so as to block the inn
11 with opposed edges 61a, 62a thereof in contact w
other. The edges 61a, 62a of the shutters 61, 62 m
provided with elastic members. By closing the shut
62, the apparatus interior K1 of the article relay
100 and the stocker interior K2 of the stocker 200

separately sealed, preventing the atmosphere of the
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interior K2 from flowing into the apparatus interio
[0033]

Next, as shown in FIG. 3(B) and 4(B), by opening t
shutters 61, 62 and thus moving the shutters 61, 62
revolving directions around the central axis AX, th
opening 11 is opened. When the shutters 61, 62 are
they are retracted to positions that sandwich the s
position P2. The shutter 61 is retracted along the
surface 13, and the shutter 62 is retracted along t
surface 14. The shutters 61, 62 are also retracted
be spaced from each other by a distance through whi
article M can pass in the depth direction D. The t
which the shutters 61, 62 are opened and closed is
not to interfere with the track of the placement ta
The shutters 61, 62 may be opened after the placeme
20 reaches the second position P2, or may be opened
middle of movement of the placement table 20 to the
position P2.

[0034]

The drive mechanism that opens and closes the shut

61, 62 may be a link mechanism that transmits the d
of the movement mechanism 50 to the opening/closing
shutters 61, 62. The link mechanism may open and ¢
shutters 61, 62 with the movement of the placement
Specifically, the link mechanism may be a mechanism
converts the movement in the straight-line directio
placement table 20 into a movement in the direction
rotation around the central axis AX of the shutters
The link mechanism may be configured to close the s
62 when the placement table 20 is located in the fi
position P1 and to open the shutters 61, 62 when th
placement table 20 is located in the second positio
[0035]

The use of the link mechanism allows the shutters
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62 to be opened with the movement of the placement
from the first position P1 to the second position P
allows the shutters 61, 62 to be closed with the mo
the placement table 20 from the second position P2
first position P1. This eliminates the need to use
drive source to open and close the shutters 61, 62,
for a reduction in the apparatus cost and for simpl

of control performed by the controller 63.

[0036]

The outside air supplier 70 is disposed in the vic
of the opening 10 and above the apparatus interior
outside air supplier 70 supplies outside air from o
outside wall 111 to the apparatus interior K1 of th
relay apparatus 100. The outside air supplier 70 i
render the air in the apparatus interior K1 similar
outside air by supplying the outside air to the app
interior K1 of the opening 10. When the shutters 6
opened, the atmosphere of the stocker interior K2 f
the apparatus interior K1. Therefore, by supplyin
outside air to the apparatus interior K1, the air i
apparatus interior K1 can be rendered similar to th
air. Even if the operator puts his or her head int
apparatus interior K1 for maintenance or the like o
apparatus, he or she is able to smoothly perform th
[0037]

FIG. 5 is a sectional view showing an example of t

outside air supplier 70. As shown in FIG. 5, the o
supplier 70 includes multiple outside air inlets 71
72, and the fan 73. The outside air inlets 71 are
portions of the second cover 40. The outside air i
are formed in lower portions of the second cover 40
the opening 10 so as to be arranged horizontally (s
Thus, for example, the length of the duct 72 is red

compared to when outside air inlets 71 are formed i
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first cover 30, another portion of the outside wall
the like, allowing for a reduction in the apparatus
[0038]

The duct 72 is disposed inside the second cover 40
guides the outside air taken in through the outside
inlets 71 to a rear side in the depth direction D.

73 is disposed so as to be oriented downward and fe
outside air guided by the duct 72 to the apparatus

K1 downward through the top surface 15. The operat
manually activate and deactivate the fan 73 using t
35 (see FIG. 2), or the controller 63 may control t
activation and deactivation of the fan 73. If the

63 controls the activation of the fan 73, the contr
such that the fan 73 is activated after opening and
closing the shutters 61, 62.

[0039]

Next, a case in which the operator transports an
article M into the stocker 200 will be described.
transportation of an article M into the stocker 200
operator will be described. When transporting the
for example, the operator places the article M on a
or the like and transports the article M to the fro
article relay apparatus 100 through the passage R.
operator then locates the placement table 20 in the
position P1 by operating the operation panel 34. N
the placement table 20 may be located in the first
P1 during the standby (non-use) of the article rela
apparatus 100. In the case when the placement tabl
located in the first position P1, the shutters 61,

a closed state.
[0040]

The operator checks that an article M has not been

placed on the placement table 20 yet while standing

of the article relay apparatus 100. In such a case
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operator visually recognizes the apparatus interior
opening 10 by looking down thereinto obliquely from
In the present embodiment, the second cover 40 incl
slope 41. Therefore, when the operator visually re
the apparatus interior K1 through the opening 10, t
object that blocks the operator’s line of sight. T
operator is able to see the rear side of the openin
standing and thus to easily check whether an articl
present on the placement table 20 in the first posi
[0041]

If the operator confirms that an article M is abse
the placement table 20 in the first position P1, he
lifts the article M from the carriage or the like a
the article M on the placement table 20. Since the
table 20 is located in the first position P1 close
opening 10, the operator is able to easily place th
M on the placement table 20. When placing the arti
the placement table 20, the operator may activate t
air supplier 70 by operating the switch 35.

[0042]

After placing the article M on the placement table
the operator moves the placement table 20 from the
position P1 to the second position P2 by operating
operation panel 34. The operation causes the movem
mechanism 50 to move the placement table 20 having
article M placed thereon along the depth direction
place the placement table 20 in the second position
controller 63 or the above link mechanism opens the
61, 62 with the movement of the placement table 20.
movement, for example, as shown in FIG. 4(B), enabl
article M to be transported by a transporter 130 of
stocker 200. After the transporter 130 receives th
M, the controller 63 or the above link mechanism cl
shutters 61, 62.
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[0043]

Next, a case in which the operator transports an
article M out of the stocker 200 will be described.
transporting the article M out of the stocker 200,
operator locates the placement table 20 in the seco
position P2 and opens the shutters 61, 62 using the
controller 63 or the above link mechanism. After c
that the shutters 61, 62 have been opened, the tran
130 places the article M on the placement table 20
control of the stocker 200. After the transporter
retracts from the apparatus interior K1, the shutte
are closed, and the placement table 20 having the a
placed thereon is moved from the second position P2
first position P1. Note that the outside air suppl
be activated at the timing when the shutters 61, 62
closed.

[0044]

The operator checks that the placement table 20 ha

the article M placed thereon is located in the firs
P1 while standing in front of the article relay app

In such a case, the operator visually recognizes th
apparatus interior K1 from the opening 10 by lookin
thereinto obliquely from above. In the present emb
the second cover 40 includes the slope 41. Therefo
the operator visually recognizes the first position
object that blocks the operator’s line of sight is
Thus, the operator can easily check that the articl
placed on the placement table 20 in the first posit
[0045]

After confirming that the article M is placed on t
placement table 20 in the first position P1, the op
lifts the article M from the placement table 20 and
the article M through the opening 10. Since the pl

table 20 is located in the first position P1 close
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opening 10, the operator is able to easily take out
article M from the placement table 20. After takin
article M from the placement table 20, the operator
the article M on a carriage or the like previously

on the passage R.

[0046]

Thus, according to the article relay apparatus 100
the present embodiment, the second cover 40 has a s
extending toward a rear side in the depth direction
going downward from the first cover 30. Thus, the
is able to visually recognize a part of the rear si
opening 10 obliquely from above while standing. Su
configuration allows the operator to easily check t
article M or placement table 20 is present on the r
of the opening 10 and thus enables improvement in t
workability of the article M receiving/passing work
[0047]

FIG. 6 is a perspective view showing an example of
stocker 200 of the present embodiment. FIG. 7 is a
showing an example of the internal configuration of
stocker 200. As shown in FIGS. 6 and 7, the stocke
able to store multiple articles M. The stocker 200
a body 110, multiple shelves 120, the transporter 1
travel part 140. The stocker 200 includes a contro
shown) that centrally controls the components.

[0048]

The body 110 is disposed on the floor FL and inclu
the outside wall 111. The outside wall 111 is disp
to surround the space in the stocker and separates
interior and exterior of the stocker 200. The body
the above article relay apparatus 100 on one surfac
outside wall 111.

[0049]
Each shelf 120 has the article M placed thereon.
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shelves 120 are supported by a column or the like (
and disposed at multiple levels in the vertical dir
direction) in the stocker. In the present embodime
multiple lines of such multi-level shelves 120 are
disposed. At least one of the shelves 120 is dispo
position that is on a rear side in the depth direct
respect to the first cover 30 and is above the plac
table 20. As seen above, an upper space in the art
apparatus 100 is effectively used as an article M s
space.

[0050]

Each shelf 120 has a notch. When transferring an

article M onto a shelf 120 in the stocker 200, the
transporter 130 passes the article M through the no
shelf 120. Note that if an article holder 133 of t
transporter 130 is configured to place an article M
shoveling it up, the placement table 20 of the arti
apparatus 100 is provided with a notch having a sha
does not interfere with the article holder 133, as
shelves 120. For example, each shelf 120 may have,
top surface thereof, three pins that position the a
placed on the shelf 120 when inserted into three gr
formed on the bottom of the article M.

[0051]

The transporter 130 travels in a direction
perpendicular to the depth direction D using the tr
140 and transfers an article M between shelves 120.
transporter 130 includes a base 131, an extension/r
part 132, and the article holder 133. The base 131
to a platform 143 (to be discussed later). The
extension/retraction part 132 is disposed on the ba
as to be able to extend and retract with respect to
shelves 120. The article holder 133 is disposed on

the extension/retraction part 132 and has an articl
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thereon. The article holder 133 can be moved in th
direction D due to the extension or retraction of t
extension/retraction part 132. For example, the ar
holder 133 may have, on the top surface thereof, th
that position an article M placed on the article ho
when inserted into grooves formed on the bottom of
article M. Note that the transporter 130 need not
configured to have an article M placed thereon and
configured, for example, to grasp the flange of an
or to grasp the side surface of an article M.

[0052]

The travel part 140 travels along rails 150 dispos
along a direction perpendicular to the depth direct
The travel part 140 includes bodies 141, a mast 142
platform 143. The rails 150 are disposed in parall
the floor FL and the ceiling CL in the stocker. Ea
141 includes a travel driver (not shown). The mast
disposed along the vertical direction between the u
lower bodies 141. The mast 142 moves with the move
the bodies 141. The platform 143 is disposed so as
able to ascend and descend in the vertical directio
the mast 142. By setting the stop position of the
part 140 and the ascent/descent position of the pla
the transporter 130 is allowed to receive or pass a
M from or to the placement table 20 or one of the s
[0053]

Next, the operation of the above stocker 200 will
described. First, a case in which the operator tra
article M into the stocker 200 will be described.
case, the controller of the stocker 200 is notified
placement table 20 having the article M placed ther
been located in the second position P2, by the arti
apparatus 100. The controller of the stocker 200 t

locates the article holder 133 of the transporter 1
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rear side in the depth direction D of the article r
apparatus 100 by driving the travel part 140 and th
143. After confirming that the shutters 61, 62 hav
opened, the controller of the stocker 200 extends t
extension/retraction part 132 to a front-side posit
depth direction D and causes the article holder 133
receive and hold the article M on the placement tab
Since the article M is located in the second positi
article holder 133 of the transporter 130 is able t
and reliably hold the article M.

[0054]

After holding the article M, the transporter 130 p
the article holder 133 and the article M into the s
interior K2 by retracting the extension/retraction
The transporter 130 then moves the article holder 1
position corresponding to the destination shelf 120
driving the travel part 140 and the platform 143.
transporter 130 then places the article M held by t
holder 133 on the shelf 120 by extending the
extension/retraction part 132. Due to the above op
the article M is transported onto the destination s
[0055]

Next, a case in which the operator transports an
article M out of the stocker will be described. In
case, the controller of the stocker 200 moves the a
holder 133 to a position corresponding to a shelf 1
thereon the article M to be transported out of the
200 by moving the travel part 140 and the platform
transporter 130 then causes the article holder 133
and hold the article M from the shelf 120 by extend
extension/retraction part 132. The transporter 130
locates the article holder 133 on the rear side in
direction D in the article relay apparatus 100 by d
travel part 140 and the platform 143.
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[0056]

The controller of the stocker 200 then confirms th
the shutters 61, 62 have been opened and that the p
table 20 having no article M placed thereon has bee
in the second position P2. The controller of the s
then causes the transporter 130 to place the articl
placement table 20 located in the second position P
extending the extension/retraction part 132 to the
in the depth direction D. Since the placement tabl
located in the second position P2, the transporter
able to easily and reliably place the article M on
placement table 20.

[0057]

The transporter 130 then pulls the article holder
into the stocker interior K2 by retracting the
extension/retraction part 132. The controller of t
200 notifies the article relay apparatus 100 that t
M has been placed on the placement table 20. Upon
the notification, the article relay apparatus 100 c
shutters 61, 62 and moves the placement table 20 fr
second position P2 to the first position P1 by acti
movement mechanism 50. The operator then takes out
article M located in the first position P1. Thus,
transportation of the article M out of the stocker
complete. At this time, the operator is able to vi
recognize the article M on the placement table 20 |
the first position P1 obliquely from above and thus
check whether the article M is present.

[0058]

As seen above, the stocker 200 of the present
embodiment includes the above article relay apparat
Thus, when the operator transports the article M in
of the stocker 200, the visibility of the rear side

opening 10 is improved, and the operator is able to
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check whether the article M is present. As a resul
workability of the operator who transports the arti
and out of the stocker 200 can be improved.
[0059]

While the embodiment has been described above, the
present invention is not limited to the above descr
Various changes can be made to the embodiment witho
departing from the scope of the invention. The abo
200 is described with an example of a configuration
at least one of the shelves 120 is disposed in the
that is on a rear side in the depth direction D fro
first cover 30 and is above the placement table 20.
the present invention is not limited to such a conf
For example, there may be used a configuration in w
shelves 120 are disposed in the space that is on a
in the depth direction D with respect to the first
and is above the placement table 20.

[0060]

The above embodiment is described with an example
configuration in which the outside air inlets 71 ar
in the front surface of the second cover 40. Howev
configuration should not be considered limitative.
example, outside air inlets 71 may be formed in the
surface 42 of the second cover 40. For another exa
outside air inlets 71 may be formed in the first co
[0061]

The above embodiment is described with an example
configuration in which the fan 73 is disposed on th
side in the depth direction D of the opening 10. H
such a configuration should not be considered limit
The fan 73 may be disposed on the front side in the
direction D of the opening 10. Also, the outside a
supplier 70 may be disposed in a side portion or lo

portion of the apparatus interior K1 rather than in
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portion of the apparatus interior K1. Also, a conf
in which the outside air supplier 70 is not provide
applicable.
[0062]

The above embodiment is described with an example
configuration in which the first position P1 is on
side in the depth direction D with respect to the f
30. However, such a configuration should not be co
limitative. For example, the first position P1 may
position on a front side in the depth direction D w
respect to the first cover 30. The above embodimen
described with an example of a configuration in whi
movement mechanism 50 is able to move the placement
to the first position P1 in a direction toward the
in the depth direction D. However, such a configur
should not be considered limitative. For example,
movement mechanism 50 may be able to move the place
20 to a position on a front side with respect to th
position P1 in the direction toward the front side
depth direction D.
[0063]

The above embodiment is described with an example
configuration in which the position in which at lea
the article M placed on the placement table 20 is o
side in the depth direction D with respect to the v
plane S is set to the first position P1. However,
configuration should not be considered limitative.
example, the first position P1 may be set to a posi
which the entire article M placed on the placement
is on a front side in the depth direction D with re
the virtual plane S. Alternatively, the first posi
may be set to a position in which the entire articl
on the placement table 20 is on a rear side in the

direction D with respect to the virtual plane S. T
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contents of Japanese Patent Application No. 2017-00
all documents cited in the present specification ar
incorporated herein by reference as a part of the p
description to the extent permitted by law.
Description of Reference Signs

[0064]

D---depth direction

K2---stocker interior (facility interior)
M:--article

P1.--first position

P2---second position

R---passage

S---virtual plane

10---opening

10a-:--upper end

20---placement table

30---first cover

40--second cover

41.--slope

50---movement mechanism

60---shutter mechanism

61, 62---shutters

63---controller

70---outside air supplier

71---outside air inlet

72---duct

100---article relay apparatus
111---outside wall

120---shelf

130:---transporter

200---stocker (facility)
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CLAIMS

1. An article relay apparatus that is disposed on
outside wall separating an interior and an exterior
facility and relays an article between the interior
facility and an operator, the article relay apparat
comprising:

an opening that faces and is open to an operator
passage located outside the outside wall;

a placement table that is disposed on a rear side
depth direction with respect to the opening and on
article is to be placed;

a first cover disposed in a position that is above
opening and is on a front side in the depth directi
respect to the opening, the first cover serving as
the outside wall; and

a second cover that is disposed between the first
and the opening, serves as a part of the outside wa
has a shape extending toward a rear side in the dep

direction as going downward.

2. The article relay apparatus according to Claim
comprising a movement mechanism that moves the plac
table between a first position that is on a front s
depth direction and a second position that is on a
in the depth direction with respect to the first po
is a position in which an article is received from

to a transporter disposed in the interior of the fa

3. The article relay apparatus according to Claim
wherein

the first position is a position in which at least
of an article placed on the placement table is on a

side in the depth direction with respect to a virtu
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that includes an upper end of the opening and is in
with the second cover, and

the second position is a position that is on a rea
side in the depth direction with respect to the fir
position.

4. The article relay apparatus according to Claim
3, wherein the first position is a position that is
side in the depth direction with respect to the fir
and is a front side limit position in the depth dir

the movement mechanism.

5. The article relay apparatus according to any on
Claims 1 to 4, comprising an outside air supplier t
supplies outside air outside the outside wall to a

in the depth direction of the opening.

6. The article relay apparatus according to any on
Claims 1 to 5, wherein an outside air inlet of the
air supplier is formed in a portion of the second ¢

7. A stocker comprising the article relay apparatu
according to any one of Claims 1 to 6.

8. The stocker according to Claim 7, comprising a
plurality of shelves on each of which the article i
placed, the shelves being contained in the stocker,

at least one of the shelves is disposed in a posit
that is on a rear side in the depth direction with
the first cover and is above the placement table.
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