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(57) ABSTRACT

An enclosure system includes a process unit moving cham-
ber, a management unit moving chamber, and a fixed cham-
ber. The process unit moving chamber includes a first
maintenance opening hole through which one side portion of
a process unit is exposed and a second maintenance opening
hole through which the other side portion of the process unit
is exposed, and the process unit moving chamber moves
integrally with the process unit. The management unit
moving chamber includes a management opening hole
through which a management portion of a management unit
is exposed, and moves integrally with the management unit.
The fixed chamber is connected to a door installed at one
side wall part of an enclosure, and includes a docking
opening hole extending toward the inside of the enclosure.
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ENCLOSURE SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS AND CLAIM OF PRIORITY

[0001] This application claims benefit under 35 U.S.C.
119, 120, 121, or 365(c), and is a National Stage entry from
International Application No. PCT/KR2021/011849, filed
Sep. 2, 2021, which claims priority to the benefit of Korean
Patent Application No. 10-2021-0001870 filed in the Korean
Intellectual Property Office on Jan. 7, 2021, the entire
contents of which are incorporated herein by reference.

BACKGROUND

1. Technical Field

[0002] The present invention relates to an enclosure sys-
tem, and more particularly, to an enclosure system which
enables a worker to maintain equipment inside an enclosure
while keeping a gas atmosphere inside the enclosure.

2. Background Art

[0003] When industrial inkjet equipment is used, inkjet
head maintenance such as wiping a surface of an inkjet head
or applying pressure to a nozzle in a poor state to eject ink
for cleaning is required. The inkjet head maintenance is
performed at regular intervals.

[0004] After the inkjet head maintenance is performed, a
process of checking whether speed and straightness of ink
drops ejected from the inkjet head are in a good state is
performed.

[0005] As described above, the inkjet head requiring
replacement is replaced with a new inkjet head through the
inkjet head maintenance and checking of an operating state
of the inkjet head.

[0006] A process of manufacturing an organic light emit-
ting diode (OLED) and a quantum dot organic light emitting
diode (QD-OLED) is performed in an inner sealed space of
an enclosure in which an atmosphere is created with a
special gas to minimize impurity particles that cause product
defects.

[0007] The process is performed as the inkjet head is
installed in the inner sealed space of the enclosure, and the
inkjet head is replaced after the inner sealed space of the
enclosure is replaced with an atmospheric environment
through an antechamber connected to the outside to replace
the inkjet head requiring replacement through maintenance
with a new inkjet head.

[0008] Inrecent years, a display to which the organic light
emitting diode or the quantum dot organic light emitting
diode is applied gradually increases in size to 75 inches or
more, and equipment for manufacturing the display is pro-
duced by using maximum 10th generation glass.

[0009] Due to this reason, the enclosure also gradually
increases in size, and as described above, much time is
required to create an atmosphere in the inner sealed space of
the enclosure with a special gas for performing the process
again after replacing the inner sealed space of the enclosure
with the atmospheric environment.

[0010] Forexample, an atmosphere is formed in the enclo-
sure with a special gas such as a high-purity nitrogen gas or
helium gas, after an environment in which a worker may
access is created as clean dry air (CDA) is supplied into the
enclosure to discharge an existing gas in order to replace the
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inkjet head, the inkjet head is replaced by opening a door of
the enclosure, and after the door of the enclosure is closed
when replacement of the inkjet head is completed, a special
gas is supplied into the enclosure to discharge existing CDA,
thereby creating an original process atmosphere.

[0011] Specifically, in order to create the original process
atmosphere, the high-purity special gas is supplied into the
enclosure at 2000 L per minute so that moisture and oxygen
are below 50 PPM, and this process requires at least 5 hours.
[0012] Also, depending on purposes, an additional process
of reducing moisture and oxygen using an additional purifier
is required to make an inner environment of the enclosure
below 1 PPM, and this additional process requires about 3
hours.

[0013] As described above, the process of converting and
returning the inner atmosphere of the enclosure for the inkjet
head maintenance or the replacement of the inkjet head
requires considerable time.

SUMMARY

[0014] The present invention provides an enclosure sys-
tem capable of increasing work stability and reducing main-
tenance time in such a manner that a worker maintains
equipment inside the enclosure while keeping a gas atmo-
sphere inside the enclosure when maintaining industrial
equipment installed in the enclosure for manufacturing a
large-size display in order to solve the problems of the
related art.

[0015] In order to solve the above-described technical
problem, an embodiment of the present invention provides
an enclosure system including: a process unit moving cham-
ber including a first maintenance opening hole through
which one side portion of a process unit is exposed and a
second maintenance opening hole through which the other
side portion of the process unit is exposed, the process unit
moving chamber moving integrally with the process unit; a
management unit moving chamber including a management
opening hole through which a management portion of a
management unit is exposed and moving integrally with the
management unit; and a fixed chamber connected to a door
installed at one side wall part of an enclosure to form a
predetermined space, the fixed chamber including a docking
opening hole extending toward the inside of the enclosure.
Here, through movement of the process unit and the man-
agement unit, the process unit moving chamber and the
management unit moving chamber come in close contact
with each other to allow the first maintenance opening hole
and the management opening hole to communicate with
each other, the process unit moving chamber and the fixed
chamber come in close contact to allow the second main-
tenance opening hole and the docking opening hole to
communicate with each other, and thus the process unit
moving chamber, the management unit moving chamber,
and the fixed chamber form one sealed space.

[0016] Preferably, the process unit moving chamber may
have a rectangular shape, the first maintenance opening hole
may be formed in a bottom surface thereof, the second
maintenance opening hole may be formed in one side
surface thereof, the management unit moving chamber may
have a rectangular shape, the management opening hole may
be formed in a top surface thereof, the fixed chamber may
have a rectangular shape, and the docking opening hole may
be formed in a direction facing the second maintenance
opening hole.



US 2024/0033789 Al

[0017] Preferably, the fixed chamber may include: an
outer frame having an opened central portion and disposed
in a space of the fixed chamber; a docking frame having an
opened central portion and disposed in the enclosure; a
plurality of connecting rods passing through the inside and
outside of the enclosure to integrally connect the outer frame
and the docking frame; a guide bushing which is disposed in
the enclosure to allow the plurality of connecting rods to
slide in a longitudinal direction and into which the plurality
of connecting rods are inserted; a driving unit configured to
provide driving force so that the plurality of connecting rods
slide in the longitudinal direction; the docking opening hole
formed in the enclosure in correspondence with an opening
of the outer frame and an opening of the docking frame; and
a flexible connecting pipe configured to connect the docking
opening hole and the opening of the docking frame.
[0018] Preferably, a flange part may extend from one side
surface of the process unit moving chamber, at least one
guide hole may be formed in one of the flange part and a
corresponding surface of the docking frame facing the flange
part, and a guide pin inserted into the guide hole may be
formed on the other.

[0019] Preferably, a first O-ring groove may be formed in
one of an outer periphery of the first maintenance opening
hole and an outer periphery of the management opening
hole, into which a first O-ring is inserted, and a first O-ring
sealing surface facing the first O-ring groove to compress
the first O-ring may be formed on the other.

[0020] Preferably, a second O-ring groove may be formed
in one of an outer periphery of the second maintenance
opening hole and an outer periphery of the opening of the
docking frame, into which a second O-ring is inserted, and
a second O-ring sealing surface facing the second O-ring
groove to compress the second O-ring may be formed on the
other.

[0021] Preferably, a sensor unit configured to detect a
pressure state and a gas state may be disposed on one of the
process unit moving chamber, the management unit moving
chamber, and the fixed chamber.

[0022] Preferably, a gas supply hole through which an
atmosphere gas is supplied, an air supply hole through which
clean dry air (CDA) is supplied, and an exhaust hole through
which the atmosphere gas or the CDA is exhausted may be
formed in one of the process unit moving chamber, the
management unit moving chamber, and the fixed chamber.
[0023] Preferably, when a horizontal direction on a plane
of'the enclosure is an X-axis, a vertical direction on the plane
of the enclosure is a Y-axis, and a height direction of the
enclosure is a Z-axis, the process unit may be movable in an
X-axis direction and a Z-axis direction, the management unit
may be movable in a Y-axis direction and the Z-axis
direction, in a state in which the process unit moving
chamber is moved and aligned in correspondence with an
X-axis coordinate of the management unit moving chamber,
and the management unit moving chamber is moved and
aligned in correspondence with a Y-axis coordinate of the
process unit moving chamber, the process unit moving
chamber and the management unit moving chamber may
come in close contact with each other as at least one of the
process unit moving chamber and the management unit
moving chamber is moved in the Z-axis direction, and the
process unit moving chamber may be aligned in correspon-
dence with a Z-axis coordinate of the fixed chamber while
maintaining the state in which the process unit moving
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chamber and the management unit moving chamber come in
close contact with each other.

[0024] Preferably, when a horizontal direction on a plane
of'the enclosure is an X-axis, a vertical direction on the plane
of the enclosure is a Y-axis, and a height direction of the
enclosure is a Z-axis, the process unit may be movable in an
X-axis direction and a Z-axis direction, the management unit
may be movable in a Y-axis direction and the Z-axis
direction, and in a state in which the process unit moving
chamber is moved and aligned in correspondence with an
X-axis coordinate of the management unit moving chamber
and a Z-axis coordinate of the fixed chamber, and the
management unit moving chamber is moved and aligned in
correspondence with a Y-axis coordinate of the process unit
moving chamber, the process unit moving chamber and the
management unit moving chamber may come in close
contact with each other as the management unit moving
chamber is moved in the Z-axis direction.

[0025] Preferably, the management unit disposed in the
management unit moving chamber may include at least one
vision inspection device of a maintenance vision inspection
device for maintaining the process unit and an operation
checking vision inspection device for inspecting an opera-
tion state of the process unit.

[0026] The above-described present invention has the
advantage of increasing the work stability and reducing the
maintenance time by enabling the worker to maintain the
equipment inside the enclosure while keeping the gas atmo-
sphere inside the enclosure when maintaining the industrial
equipment installed inside the enclosure for manufacturing
the large-size display.

[0027] The object of the present invention is not limited to
the aforesaid, but other objects not described herein will be
clearly understood by those skilled in the art from descrip-
tions below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] FIGS. 1A and 1B are a perspective view illustrating
an enclosure system according to an embodiment of the
present invention.

[0029] FIG. 2 is a perspective view illustrating industrial
equipment installed inside the enclosure system according to
an embodiment of the present invention.

[0030] FIG. 3 is a perspective view illustrating a compo-
nent of a fixed chamber of the enclosure system according
to an embodiment of the present invention.

[0031] FIG. 4 is a perspective view illustrating a state in
which one sealed space is formed by a process unit moving
chamber, a management unit moving chamber, and a fixed
chamber of the enclosure system according to an embodi-
ment of the present invention.

[0032]

[0033] FIGS. 6 to 10 are views for explaining an operation
of the process unit moving chamber, the management unit
moving chamber, and the fixed chamber of the enclosure
system according to an embodiment of the present inven-
tion.

FIG. 5 is an exploded perspective view of FIG. 4.

DETAILED DESCRIPTION

[0034] The present invention may be carried out in various
embodiments without departing from the technical ideas or
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primary features. Therefore, the embodiments of the present
invention are merely illustrative, but should not be limitedly
interpreted.

[0035] It will be understood that although the terms of first
and second are used herein to describe various elements,
these elements should not be limited by these terms.
[0036] The terms are only used to distinguish one com-
ponent from other components. For example, a first element
referred to as a first element in one embodiment can be
referred to as a second element in another embodiment.
[0037] As used herein, the term and/or includes any and all
combinations of one or more of the associated listed items.
[0038] It will also be understood that when an element is
referred to as being “connected to” or “engaged with”
another element, it can be directly connected to the other
element, or intervening elements may also be present.
[0039] It will also be understood that when an element is
referred to as being ‘directly connected to’ another element,
there is no intervening elements.

[0040] Inthe following description, the technical terms are
used only for explaining a specific exemplary embodiment
while not limiting the present invention. The terms of a
singular form may include plural forms unless referred to the
contrary.

[0041] The meaning of ‘include’ or ‘comprise’ specifies a
property, a number, a step, a process, an element, a compo-
nent, or a combination thereof in the specification but does
not exclude other properties, numbers, steps, processes,
elements, components, or combinations thereof.

[0042] Unless terms used in the present disclosure are
defined differently, the terms may be construed as meaning
known to those skilled in the art.

[0043] Terms such as terms that are generally used and
have been in dictionaries should be construed as having
meanings matched with contextual meanings in the art. In
this description, unless defined clearly, terms are not ideally,
excessively construed as formal meanings.

[0044] Hereinafter, embodiments disclosed in this speci-
fication is described with reference to the accompanying
drawings, and the same or corresponding components are
given with the same drawing number regardless of reference
number, and their duplicated description will be omitted.
[0045] Moreover, detailed descriptions related to well-
known functions or configurations will be ruled out in order
not to unnecessarily obscure subject matters of the present
invention.

[0046] As illustrated in FIGS. 1A to 5, an enclosure
system including an enclosure 1 for creating a specific
process environment according to an embodiment of the
present invention includes a process unit moving chamber
100, a management unit moving chamber 200, and a fixed
chamber 300.

[0047] The process unit moving chamber 100 has a first
maintenance opening hole 100/1 through which one side
portion of a process unit IH is exposed and a second
maintenance opening hole 100%42 through which the other
portion of the process unit is exposed.

[0048] The management unit moving chamber 200 has a
management opening hole 200/ through which a manage-
ment part of a management unit VC is exposed.

[0049] The fixed chamber 300 is connected to a door D
disposed on one side wall part W of the enclosure 1 to form
a predetermined space s and has a docking opening hole 306
formed toward an inner space s' of the enclosure 1.
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[0050] The process unit IH and the management unit VC
may be installed to move in the inner space s' of the
enclosure 1, and through movement of the process unit IH
and the management unit VC, the process unit moving
chamber 100, the management unit moving chamber 200,
and the fixed chamber 300 may form one sealed space.
Hereinafter, each component will be described in detail.
[0051] In the enclosure system of the embodiment, the
process unit IH may be an inkjet head module IH, and the
management unit VC may include at least one vision inspec-
tion device of a maintenance vision inspection device for
checking and maintaining a state of a nozzle of the inkjet
head module IH and an operation checking vision inspection
device for inspecting an ink drop ejected from the nozzle of
the inkjet head module IH.

[0052] Hereinafter, a case in which the process unit
includes the inkjet head module IH, and the management
unit includes the vision inspection device VC will be
described as an example.

[0053] In addition to the inkjet head module IH and the
vision inspection device VC described above, the process
unit and the management unit may include other devices
constituting various industrial equipment.

[0054] Firstly, the process unit moving chamber 100 will
be described.
[0055] As illustrated in FIGS. 2 and 5, the process unit

moving chamber 100 may surround the inkjet head module
IH to move integrally with the inkjet head module IH when
the inkjet head module IH is moved.

[0056] Specifically, as illustrated in FIG. 2, when a hori-
zontal direction on a plane of the enclosure 1 is an X-axis,
a vertical direction on the plane of the enclosure 1 is a
Y-axis, and a height direction of the enclosure 1 is a Z-axis,
a Z-axis rail part 13 may slide-move along an X-axis rail part
11 in an X-axis direction, a moving block 15 may slide-
move along the Z-axis rail part 13 in a Z-axis direction, and
the process unit moving chamber 100 and the inkjet head
module TH may be installed on the moving block 15 to
slide-move along the X-axis direction or the Z-axis direc-
tion.

[0057] The process unit moving chamber 100 has an
approximately rectangular shape, a first maintenance open-
ing hole 100/1 through which a nozzle portion of the inkjet
head module IH is exposed is formed in a bottom surface
thereof, and a second maintenance opening hole 100/2
through which a side portion of the inkjet head module IH
is exposed is formed in one side surface thereof.

[0058] As illustrated in FIG. 5, the second maintenance
opening hole 100%42 may be formed in a side portion of the
process unit moving chamber 100 corresponding to a direc-
tion in which a plurality of heads of the inkjet head module
IH are arranged.

[0059] A flange part 100f extends from one side surface of
the process unit moving chamber 100 in which the second
maintenance opening hole 10042 is formed, and a guide hole
101 is formed on each of both side surfaces of the flange part
1007

[0060] The guide hole 101 that is for docking with a
docking frame 302 of the fixed chamber 300 will be addi-
tionally described when the fixed chamber 300 is described.
[0061] A first O-ring sealing surface 103 is formed on an
outer periphery of the first maintenance opening hole 10041,
and a second O-ring sealing surface 105 is formed on an
outer periphery of the second maintenance opening hole
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100/42. The first O-ring sealing surface 103 is a portion
compressing a first O-ring O1 when the process unit moving
chamber 100 and the management unit moving chamber 200
come in close contact with each other, and the second O-ring
sealing surface 105 is a portion compressing a second O-ring
02 when the process unit moving chamber 100 and the fixed
chamber come in close contact with each other.

[0062] According to the above-described configuration of
the process unit moving chamber 100, the process unit
moving chamber 100 may slide-move integrally with the
inkjet head module TH when the inkjet head module IH is
slide-moved in the X-axis or the Z-axis in a state in which
the process unit moving chamber 100 surrounds the rest
portion except for one side portion and a lower portion of the
inkjet head module IH.

[0063] Next, the management unit moving chamber 200
will be described.

[0064] As illustrated in FIGS. 2 and 5, the management
unit moving chamber 200 may surround at least one vision
inspection device VC to move integrally with the vision
inspection device VC when the vision inspection device VC
is moved.

[0065] Specifically, as illustrated in FIG. 2, as a Z-axis rail
block 23 may slide-move along the Y-axis rail part 21 in the
Y-axis direction, and the management unit moving chamber
200 may be elevated in the Z-axis direction by an elevation
unit (not shown) disposed on the Z-axis rail block 23, the
management unit moving chamber 200 may slide-move in
the Y-axis direction or the Z-axis direction.

[0066] The management unit moving chamber 200 has an
approximately rectangular shape, and the management
opening hole 200/ through which a portion facing a camera
of'a management portion of the vision inspection device VC
is exposed is formed in a top surface thereof.

[0067] A flange part 200/ may extend from a top surface
of the management unit moving chamber 200 in which the
management opening hole 200/ is formed, and a first O-ring
groove 201 is formed and inserted into an outer periphery of
the management opening hole 200/ on the flange part 2007,
[0068] The first O-ring groove 201 has a depth less than a
diameter of the first O-ring O1, and the first O-ring O1
inserted into the first O-ring groove 201 is compressed by
the first O-ring sealing surface 103 when the management
unit moving chamber 200 and the process unit moving
chamber 100 comes in close contact with each other.
[0069] That is, a sealed state may be formed as an upper
portion of the management unit moving chamber 200 and a
lower portion of the process unit moving chamber 100 come
in close contact with each other in such a manner that the
first O-ring sealing surface 103 formed on an outer periphery
of the first maintenance opening hole 1004/ formed in a
bottom surface of the process unit moving chamber 100
contacts the first O-ring O1 inserted into the first O-ring
groove 201.

[0070] According to the above-described configuration of
the management unit moving chamber 200, the management
unit moving chamber 200 may slide-move integrally with
the vision inspection device VC when the vision inspection
device VC is slide-moved in the Y-axis and Z-axis in a state
in which the management unit moving chamber 200 sur-
rounds the rest portion except for an upper portion of the
vision inspection device VC.

[0071] Next, the fixed chamber 300 will be described.
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[0072] Asillustrated in FIG. 3 or 5, the fixed chamber 300
is connected to the door D installed on the one side wall part
W of the enclosure 1 to have a predetermined space s having
an approximately rectangular shape.

[0073] Inthe embodiment, the fixed chamber 300 includes
all components described below instead of indicating only
the space s.

[0074] Specifically, the fixed chamber 300 includes an
outer frame 301, a docking frame 302, a plurality of con-
necting rods 303, a guide bushing 304, a driving unit 305, a
docking opening hole 306, and a flexible connecting pipe
307.

[0075] The outer frame 301 that is a rectangular frame
having a rectangular opening in a central portion thereof is
disposed in the rectangular shaped space of the fixed cham-
ber 300, and the docking frame 302 that is a rectangular
frame having a rectangular opening in a central portion
thereof is disposed in the inner space s' of the enclosure 1.
The outer frame 301 and the docking frame 302 may have
substantially similar shapes.

[0076] A guide pin 302p inserted into the guide hole 101
is formed on a corresponding surface of the docking frame
302 facing the flange part 100/ formed on one side surface
of the process unit moving chamber 100. Thus, when the
process unit moving chamber 100 and the fixed chamber 300
come in close contact with each other, mutual movement
thereof may be guided by the guide hole 101 and the guide
pin 302p.

[0077] As a second O-ring groove 302/ is formed on the
corresponding surface of the docking frame 302 facing the
flange part 100/ formed on one side surface of the process
unit moving chamber 100, the second O-ring O2 is inserted
thereto.

[0078] The second O-ring groove 3024 has a depth less
than a diameter of the second O-ring O2, and the second
O-ring O2 inserted into the second O-ring groove 302/ is
compressed by the second O-ring sealing surface 105 when
the process unit moving chamber 100 and the fixed chamber
300 come in close contact with each other.

[0079] That is, a sealed state may be formed as one side
surface of the process unit moving chamber 100 and a
corresponding portion of the fixed chamber 300 come in
close contact with each other in such a manner that the
second O-ring sealing surface 105 formed on an outer
periphery of the second maintenance opening hole 100/2
formed in one side surface of the process unit moving
chamber 100 contacts the second O-ring O2 inserted into the
second O-ring groove 3024.

[0080] The plurality of connecting rods 303 that are mem-
bers connecting integrally each corner portion of the outer
frame 301 and the docking frame 302 so that the outer frame
301 and the docking frame 302 are parallel to each other and
maintain a constant interval therebetween pass through the
inner space s' of the enclosure 1 and the space s of the fixed
chamber 300 through the guide bushing 304.

[0081] The guide bushing 304 may be disposed on the
wall part W of the enclosure 1 so that the plurality of the
connecting rods 303 slide-move along a longitudinal direc-
tion, and the plurality of the connecting rods 303 may
repeatedly perform linear movement in the longitudinal
direction by the guide bushing 304.

[0082] The guide bushing 304 may repeatedly perform
linear movement by the driving unit 305, and the driving
unit 305 may be disposed on an outer side of the wall part
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W of the enclosure 1 and connected to the outer frame 301.
For example, the driving unit 305 may include various types
of driving devices such as a motor such as a linear motor and
a screw motor and a cylinder such as a pneumatic cylinder
and a hydraulic cylinder.

[0083] Thus, when the outer frame 301 is moved close to
the wall part W of the enclosure W by driving of the driving
unit 305, the docking frame 302 connected through the
plurality of connecting rods 303 is moved in the same
direction as the outer frame 301.

[0084] Also, when the outer frame 301 is spaced apart
from the wall part W of the enclosure 1 by the driving of the
driving unit 305, the docking frame 302 connected through
the plurality of the connecting rods 303 is moved in the same
direction as the outer frame 301.

[0085] The docking opening hole 306 that is a hole formed
toward the inner space s' of the enclosure 1 in the space
formed by the fixed chamber 300 may be formed in a
direction in which the docking opening hole 306 faces the
second maintenance opening hole 100/2 of the process unit
moving chamber 100.

[0086] Also, the docking opening hole 306 may have a
rectangular shape corresponding to an opening of the outer
frame 301 and an opening of the docking frame 302.
[0087] All of the central rectangular opening of the outer
frame 301, the central rectangular opening of the docking
frame 302, and the rectangular docking opening hole 306 are
arranged in a row.

[0088] The flexible connecting pipe 307 that is a portion
for connecting the docking opening hole 306 and the open-
ing of the docking frame 302 may include a connecting pipe
made of a flexible material such as rubber or a metal
connecting pipe having a bellows shape.

[0089] According to the above-described configuration of
the fixed chamber 300, the fixed chamber 300 may be
connected to the portion in which the door D of the enclo-
sure is installed to form a predetermined space s and
selectively docked with the process unit moving chamber
100.

[0090] Although not shown in the drawing, a sensor unit
for detecting a pressure state and a gas state may be disposed
on one of the process unit moving chamber 100, the man-
agement unit moving chamber 200, and the fixed chamber
300.

[0091] Also, although not shown in the drawing, a gas
supply hole for supplying an atmospheric gas, an air supply
for supplying clean dry air (CDA), and an exhaust hole for
exhausting the atmospheric gas or the CDA may be defined
in one of the process unit moving chamber 100, the man-
agement unit moving chamber 200, and the fixed chamber
300.

[0092] As described above, the enclosure system includ-
ing the process unit moving chamber 100, the management
unit moving chamber 200, and the fixed chamber 300
according to an embodiment of the present invention is
configured such that the first maintenance opening hole
100/1 and the management opening hole 200/ communicate
with each other as the process unit moving chamber 100 and
the management unit moving chamber 200 come in close
contact with each other by movement of the inkjet head
module IH and the vision inspection device VC, and the
process unit moving chamber 100, the management unit
moving chamber 200, and the fixed chamber 300 form one
sealed space as the process unit moving chamber 100 and the
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fixed chamber 300 come in close contact with each other to
allow the second maintenance opening hole 100/ and the
docking opening hole 306 to communicate with each other.
Operations of the process unit moving chamber 100, the
management unit moving chamber 200, and the fixed cham-
ber 300 will be described in detail.

[0093] First, the process unit moving chamber 100 is
moved and aligned in correspondence with an X-axis coor-
dinate of the management unit moving chamber 200 to
convert a state in FIG. 6 into a state in FIG. 7.

[0094] Thereafter, the management unit moving chamber
200 is moved and aligned in correspondence with a Y-axis
coordinate of the process unit moving chamber 100.
[0095] A movement order of the process unit moving
chamber 100 and the management unit moving chamber 200
may be changed.

[0096] Through the above-described process, the X and Y
coordinates of process unit moving chamber 100 and the X
and Y coordinates of the management unit moving chamber
200 may be matched and aligned.

[0097] Thereafter, as illustrated in FIG. 8, as at least one
of the process unit moving chamber 100 and the manage-
ment unit moving chamber 200 is moved in the Z-axis
direction, the process unit moving chamber 100 and the
management unit moving chamber 200 come into close
contact with each other.

[0098] Thereafter, while the process unit moving chamber
100 and the management unit moving chamber 200 maintain
a close contact state, the process unit moving chamber 100
is aligned in correspondence with a Z-axis coordinate of the
fixed chamber 300.

[0099] As described above, in a state in which the process
unit moving chamber 100 and the management unit moving
chamber 200 come into close contact with each other, and
the process unit moving chamber 100 is aligned to the fixed
chamber 300, the driving unit 305 is driven so that the outer
frame 301 is moved close to the wall part W of the enclosure
1, and through this, the docking frame 302 and the process
unit moving chamber 100 come into close contact with each
other.

[0100] Through the above-described process, as the first
maintenance opening hole 100/1 and the management open-
ing hole 200/ communicate with each other as the process
unit moving chamber 100 and the management unit moving
chamber 200 come into close contact with each other, and
the second maintenance opening hole 100/2 and the docking
opening hole 306 communicate with each other as the
process unit moving chamber 100 and the fixed chamber 300
come into close contact with each other, one sealed space
may be formed by the process unit moving chamber 100, the
management unit moving chamber 200, and the fixed cham-
ber 300.

[0101] In a state in which one sealed space is formed by
the process unit moving chamber 100, the management unit
moving chamber 200, and the fixed chamber 300, as the
CDA is supplied through the air supply hole to discharge the
atmosphere gas through the exhaust hole while detecting a
pressure state and a gas state in the sealed space, an
environment in which a worker is able to work is created.
[0102] When it is checked that the environment in which
a worker is able to work is created, the worker may perform
maintenance or replacement of the inkjet head module IH by
opening the door D of the enclosure 1 to approach hands into
the sealed space through the central rectangular opening of



US 2024/0033789 Al

the outer frame 301, the central rectangular opening of the
docking frame 302, and the rectangular docking opening
hole 306.

[0103] When the work of the worker is completed, as the
door D of the enclosure 1 is closed, and the atmosphere gas
is supplied through the gas supply hole to discharge the
CDA, the original process environment is created.

[0104] In addition to the above-described operations of the
process unit moving chamber 100, the management unit
moving chamber 200, and the fixed chamber 300, the
method for forming one sealed space by the process unit
moving chamber 100, the management unit moving cham-
ber 200, and the fixed chamber 300 may be variously
changed. For example, the process unit moving chamber 100
may be moved and aligned in correspondence with the
X-axis coordinate of the management unit moving chamber
200 and the Z-axis coordinate of the fixed chamber 300, and
in a state in which the management unit moving chamber
200 is moved and aligned in correspondence with the Y-axis
coordinate of the process unit moving chamber 100, the
process unit moving chamber 100 and the management unit
moving chamber 200 may come in close contact with each
other as the management unit moving chamber 200 is moved
in the Z-axis direction, and then the docking frame 302 and
the process unit moving chamber 100 may come in close
contact with each other.

[0105] The above-disclosed subject matter is to be con-
sidered illustrative, and not restrictive, and the appended
claims are intended to cover all such modifications,
enhancements, and other embodiments, which fall within the
true spirit and scope of the present invention. Thus, to the
maximum extent allowed by law, the scope of the present
invention is to be determined by the broadest permissible
interpretation of the following claims and their equivalents,
and shall not be restricted or limited by the foregoing
detailed description.

1: An enclosure system comprising:

a process unit moving chamber comprising a first main-
tenance opening hole through which one side portion of
a process unit is exposed and a second maintenance
opening hole through which the other side portion of
the process unit is exposed, the process unit moving
chamber moving integrally with the process unit;

a management unit moving chamber comprising a man-
agement opening hole through which a management
portion of a management unit is exposed and moving
integrally with the management unit; and

a fixed chamber connected to a door installed at one side
wall part of an enclosure to form a predetermined
space, the fixed chamber comprising a docking opening
hole extending toward the inside of the enclosure,

wherein, through movement of the process unit and the
management unit,

the process unit moving chamber and the management
unit moving chamber come in close contact with each
other to allow the first maintenance opening hole and
the management opening hole to communicate with
each other,

the process unit moving chamber and the fixed chamber
come in close contact to allow the second maintenance
opening hole and the docking opening hole to commu-
nicate with each other, and thus the process unit moving
chamber, the management unit moving chamber, and
the fixed chamber form one sealed space.
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2: The enclosure system of claim 1, wherein the process
unit moving chamber has a rectangular shape, the first
maintenance opening hole is formed in a bottom surface
thereof, and the second maintenance opening hole is formed
in one side surface thereof,

the management unit moving chamber has a rectangular
shape, and the management opening hole is formed in
a top surface thereof, and

the fixed chamber has a rectangular shape, and the dock-
ing opening hole is formed in a direction facing the
second maintenance opening hole.

3: The enclosure system of claim 2, wherein the fixed

chamber comprises:

an outer frame having an opened central portion and
disposed in a space of the fixed chamber;

a docking frame having an opened central portion and
disposed in the enclosure;

a plurality of connecting rods passing through the inside
and outside of the enclosure to integrally connect the
outer frame and the docking frame;

a guide bushing which is disposed in the enclosure to
allow the plurality of connecting rods to slide in a
longitudinal direction and into which the plurality of
connecting rods are inserted;

a driving unit configured to provide driving force so that
the plurality of connecting rods slide in the longitudinal
direction;

the docking opening hole formed in the enclosure in
correspondence with an opening of the outer frame and
an opening of the docking frame; and

a flexible connecting pipe configured to connect the
docking opening hole and the opening of the docking
frame.

4: The enclosure system of claim 3, wherein a flange part
extends from one side surface of the process unit moving
chamber, and

at least one guide hole is formed in one of the flange part
and a corresponding surface of the docking frame
facing the flange part, and a guide pin inserted into the
guide hole is formed on the other.

5: The enclosure system of claim 3, wherein a first O-ring
groove is formed in one of an outer periphery of the first
maintenance opening hole and an outer periphery of the
management opening hole, into which a first O-ring is
inserted, and a first O-ring sealing surface facing the first
O-ring groove to compress the first O-ring is formed on the
other.

6: The enclosure system of claim 3, wherein a second
O-ring groove is formed in one of an outer periphery of the
second maintenance opening hole and an outer periphery of
the opening of the docking frame, into which a second
O-ring is inserted, and a second O-ring sealing surface
facing the second O-ring groove to compress the second
O-ring is formed on the other.

7: The enclosure system of claim 1, wherein a sensor unit
configured to detect a pressure state and a gas state is
disposed on one of the process unit moving chamber, the
management unit moving chamber, and the fixed chamber.

8: The enclosure system of claim 1, wherein a gas supply
hole through which an atmosphere gas is supplied, an air
supply hole through which clean dry air (CDA) is supplied,
and an exhaust hole through which the atmosphere gas or the
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CDA is exhausted are formed in one of the process unit
moving chamber, the management unit moving chamber,
and the fixed chamber.

9: The enclosure system of claim 1, wherein when a
horizontal direction on a plane of the enclosure is an X-axis,
a vertical direction on the plane of the enclosure is a Y-axis,
and a height direction of the enclosure is a Z-axis,

the process unit is movable in an X-axis direction and a

Z-axis direction, and the management unit is movable
in a Y-axis direction and the Z-axis direction,
in a state in which the process unit moving chamber is
moved and aligned in correspondence with an X-axis
coordinate of the management unit moving chamber,
and the management unit moving chamber is moved
and aligned in correspondence with a Y-axis coordinate
of the process unit moving chamber, the process unit
moving chamber and the management unit moving
chamber come in close contact with each other as at
least one of the process unit moving chamber and the
management unit moving chamber is moved in the
Z-axis direction, and

the process unit moving chamber is aligned in correspon-
dence with a Z-axis coordinate of the fixed chamber
while maintaining the state in which the process unit
moving chamber and the management unit moving
chamber come in close contact with each other.
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10: The enclosure system of claim 1, wherein when a
horizontal direction on a plane of the enclosure is an X-axis,
a vertical direction on the plane of the enclosure is a Y-axis,
and a height direction of the enclosure is a Z-axis,

the process unit is movable in an X-axis direction and a

Z-axis direction, and the management unit is movable
in a Y-axis direction and the Z-axis direction, and

in a state in which the process unit moving chamber is

moved and aligned in correspondence with an X-axis
coordinate of the management unit moving chamber
and a Z-axis coordinate of the fixed chamber, and the
management unit moving chamber is moved and
aligned in correspondence with a Y-axis coordinate of
the process unit moving chamber,

the process unit moving chamber and the management

unit moving chamber come in close contact with each
other as the management unit moving chamber is
moved in the Z-axis direction.

11: The enclosure system of claim 1, wherein the man-
agement unit disposed in the management unit moving
chamber comprises at least one vision inspection device of
a maintenance vision inspection device for maintaining the
process unit and an operation checking vision inspection
device for inspecting an operation state of the process unit.
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