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(67)  Provided is a processing unit including a con-

denser, which is capable of condensing, during a plate- FIG.1
making process to be performed by the processing unit

in a fully automatic gravure plate-making processing sys-

tem, a processing solution vaporized into the form of mist -

so as to reuse the resultant as the processing solution, \

and to provide a fully automatic gravure plate-making \
processing system using the processing unit including a

condenser. The processing unit includes a condenser,
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which is to be used for a fully automatic gravure plate- f
making processing system for manufacturing a plate- B 53§

making roll by performing a series of processes on an "L
unprocessed plate-making roll. The processing unit in- S—4 g
cludes: a processing bath; chuck means for holding a j—\g

gravure cylinder inside the processing bath; an intake ®
port for taking in air, which is provided in a part of the b: ° il
processing bath; an exhaust port for exhausting gas,
which is provided in another part of the processing bath; I H-
a condenser provided between the processing bath and
the exhaust port; and a processing solution return pipe o] a==
for returning, to the processing bath, a processing solu-
tion obtained by the condenser that liquefies a part of the
gas to be exhausted.
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Description
Technical Field

[0001] The present invention relates to a processing
unit including a condenser, which is to be used for a fully
automatic gravure plate-making processing system for
manufacturing a plate-making roll by performing a series
of processes on a plate-making roll to be processed
(hereinafter referred to as "unprocessed plate-making
roll'), and to a fully automatic gravure plate-making
processing system using the processing unit including a
condenser.

Background Art

[0002] Conventionally, fully automatic gravure plate-
making processing systems disclosed in, for example,
Patent Documents 1 to 3 have been known.

[0003] Further,the applicantofthis application has pro-
posed a fully automatic gravure plate-making processing
system having high degrees of freedom, whichis capable
of manufacturing a gravure plate-making roll more quick-
ly as compared to a conventional system, achieving
space saving, performing an unattended operation even
in the nighttime, flexibly customizing a manufacturing
line, and satisfying various customer needs (Patent Doc-
ument 4).

[0004] The above-mentioned fully automatic gravure
plate-making processing system is configured to manu-
facture a plate-making roll by performing a series of proc-
esses on an unprocessed plate-making roll, and the proc-
esses are performed by respective processing units.
[0005] A copper plating apparatus described in, for ex-
ample, Patent Document 5 is known as a further specific
example of the conventional processing unit.

[0006] In the copper plating apparatus described
above, a processing solution vaporized into the form of
mist during a plating process is exhausted as it is and
filtrated with a filter or the like, and then the resultant is
exhausted to the outside. Also in a case of a chromium
plating apparatus and an etching apparatus, the process-
ing solution vaporized into the form of mist during the
process is exhausted as it is and filtrated with a filter or
the like, and then the resultant is exhausted to the out-
side. Therefore, every time the plate-making process is
performed by each processing unit, the amount of the
processing solutionis reduced, and as a measure against
the reduction in amount of the processing solution, for
example, the processing solution is added after the plate-
making process by an amount corresponding to the va-
porization amount.

[0007] Further, in the case of the copper sulfate plating
apparatus described in Patent Document 5 and the like,
the vapor is particularly liable to be generated, and hence
there is a problem in that the vapor is jammed in the
middle of the passage even when an exhaust gas clean-
ing apparatus such as a mist scrubber is mounted.
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Prior Art Documents
Patent Documents
[0008]

Patent Document 1: JP Hei 10-193551 A
Patent Document 2: WO 2007/135898
Patent Document 3: WO 2007/135899
Patent Document 4: WO 2011/125926
Patent Literature 5: JP 2005-29876 A

Summary of the Invention
Problems to be solved by the invention

[0009] The present invention has been made in view
of the above-mentioned problems inherent in the con-
ventional technologies, anditis therefore an object there-
of to provide a processing unit including a condenser,
which is capable of condensing, during a plate-making
process to be performed by the processing unit in a fully
automatic gravure plate-making processing system, a
processing solution vaporized into the form of mist so as
to reuse the resultant as the processing solution, and to
provide a fully automatic gravure plate-making process-
ing system using the processing unit including a con-
denser.

Means for Solving Problems

[0010] In order to solve the above-mentioned prob-
lems, according to one embodiment of the present inven-
tion, there is provided a processing unit including a con-
denser, which is to be used for a fully automatic gravure
plate-making processing system for manufacturing a
plate-making roll by performing a series of processes on
an unprocessed plate-making roll, the processing unit
including: a processing bath; chuck means for holding a
gravure cylinder inside the processing bath; an intake
port for taking in air, which is provided in a part of the
processing bath; an exhaust port for exhausting gas,
which is provided in another part of the processing bath;
a condenser provided between the processing bath and
the exhaust port; and a processing solution return pipe
for returning, to the processing bath, a processing solu-
tion obtained by the condenser that liquefies a part of the
gas to be exhausted.

[0011] Further, itis preferred that the condenser be an
air-cooled condenser. This is because space saving can
be achieved. As the air-cooled condenser, a mist collec-
tor that is a plate having a large number of baffles ar-
ranged thereon is taken as an example. This is because,
through use of this mist collector, the processing solution
vaporized into the form of mist can be collected and lig-
uefied efficiently.

[0012] As the processing unit including a condenser,
the presentinvention is applicable to any processing unit
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ofthe type in which the processing solution is used during
the plate-making process, and the processing solution is
vaporized into the form of mist and then exhausted. In
particular, it is suitable that the processing unit including
a condenser be at least one processing apparatus se-
lected from among a copper plating apparatus, a chro-
mium plating apparatus, or an etching apparatus.
[0013] The fully automatic gravure plate-making
processing system according to the present invention is
constructed by assembling the above-mentioned
processing unit including a condenser according to the
present invention.

Advantageous Effects of the Invention

[0014] The presentinvention has a remarkable effect
of providing the processing unit including a condenser,
which is capable of condensing, during the plate-making
process to be performed by the processing unit in the
fully automatic gravure plate-making processing system,
the processing solution vaporized into the form of mist
so as to reuse the resultant as the processing solution,
and providing the fully automatic gravure plate-making
processing system using the processing unit including a
condenser.

[0015] As described above, through use of the
processing unit including a condenser according to the
present invention, during the plate-making process to be
performed by the processing unit in the fully automatic
gravure plate-making processing system, the processing
solution vaporized into the form of mist is condensed so
that the resultant can be reused as the processing solu-
tion. Thus, the reduction in amount of the processing so-
lution is suppressed, and hence the cost for the plate-
making process is reduced. Moreover, the total amount
of gas to be exhausted is reduced, and hence there is
an advantage in that the load on the exhaust gas cleaning
apparatus such as a filter is reduced and the improve-
ment is satisfactorily achieved in the environmental is-
sues around the system.

Brief Description of Drawings
[0016]

FIG. 1 is a plan view illustrating a processing unit
including a condenser according to one embodiment
of the present invention as seen from the top.

FIG. 2 is a left-hand side view of the processing unit
including a condenser in FIG. 1.

Modes for Carrying out the Invention

[0017] Embodiments of the present invention are de-
scribed below, but those embodiments are described as
examples, and hence it is understood that various mod-
ifications may be made thereto without departing from
the technical spirit of the present invention. In addition,
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the same members are represented by the same refer-
ence symbols.

[0018] In the drawings, reference symbol 10 repre-
sents a processing unit including a condenser of the
present invention.

[0019] The processing unit 10 including a condenser
is a processing unit including a condenser, which is to
be used for a fully automatic gravure plate-making
processing system for manufacturing a plate-making roll
by performing a series of processes on an unprocessed
plate-making roll. The processing unit 10 includes a
processingbath 12, chuck means 16a and 16b for holding
a gravure cylinder 14 inside the processing bath 12, an
intake port 18 for taking in air, which is provided in a part
of the processing bath 12, an exhaust port 20 for exhaust-
ing gas, which is provided in another part of the process-
ing bath 12, a condenser 22 provided between the
processing bath 12 and the exhaust port 20, and a
processing solution return pipe 24 for returning, to the
processing bath 12, a processing solution obtained by
the condenser 22 that liquefies a part of the gas to be
exhausted.

[0020] Further, the condenser 22 illustrated in the fig-
ures is an air-cooled condenser. As the air-cooled con-
denser, there is described an example in which a mist
collector that is a plate (made of hard vinyl chloride) hav-
ing a large number of baffles 26 arranged thereon is used
as the condenser 22. That is, when the processing unit
10 performs a plate-making process (in a case of a cop-
per plating apparatus, a copper plating process) on the
gravure cylinder 14, a processing solution vaporized into
the form of mist impinges and adheres onto the baffles
26 while passing through the condenser 22. Thus, the
mist of the processing solution is collected and con-
densed into liquid again.

[0021] The processing solution thus liquefied is re-
turned again to the processing bath 12 through the
processing solution return pipe 24, and the returned
processing solution is reused. Further, a part of the ex-
haust gas that is not condensed into liquid again is ex-
hausted through the exhaust port 20.

[0022] Inthe processing unit 10 including a condenser
in the figures, there is described an example in which
"SUNLOID" Eliminator manufactured by Sumitomo
Bakelite Co., Ltd. is used as the mist collector serving as
the condenser 22. Through use of this mist collector, the
processing solution vaporized into the form of mist can
be collected and liquefied efficiently.

[0023] Inthe example of the figures, there is described
an example in which a copper plating apparatus is used
as the processing unit 10 including a condenser. In ad-
dition to the example of the figures, the present invention
is applicable to any processing unit of the type in which
the processing solution is used during the plate-making
process, and the processing solution is vaporized into
the form of mist and then exhausted. In particular, the
processing unit including a condenser according to the
present invention is suitably used as a copper plating
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apparatus, a chromium plating apparatus, an etching ap-
paratus, or the like.

[0024] Further, inthe figures, reference symbol 28 rep-
resents a frame member for supporting components of
the processing unit 10, such as an electrode, and refer-
ence symbol 30 represents a casing of the processing
unit 10. As the basic structure of the processing unit 10
other than the condenser 22, for example, the structure
similar to that of the processing unit described in Patent
Document 4 and the like may be employed.

[0025] Further, the fully automatic gravure plate-mak-
ing processing system according to the presentinvention
is constructed by assembling the processing unit 10 in-
cluding a condenser according to the present invention
into the fully automatic gravure plate-making processing
system described in, for example, Patent Documents 1
to 4. Among others, itis suitable to assemble the process-
ing unit including a condenser according to the present
invention into the fully automatic gravure plate-making
processing system disclosed in Patent Document 4. This
is because the fully automatic gravure plate-making
processing system described in Patent Document 4 is a
fully automatic gravure plate-making processing system
having high degrees of freedom, which is capable of man-
ufacturing a gravure plate-making roll more quickly as
compared to a conventional system, achieving space
saving, performing an unattended operation even in the
nighttime, flexibly customizing a manufacturing line, and
satisfying various customer needs.

[0026] As described above, through use of the
processing unit including a condenser according to the
present invention, during the plate-making process to be
performed by the processing unit in the fully automatic
gravure plate-making processing system, the processing
solution vaporized into the form of mist is condensed so
that the resultant can be reused as the processing solu-
tion. Thus, the reduction in amount of the processing so-
lution is suppressed, and hence the cost for the plate-
making process is reduced. Moreover, the total amount
of gas to be exhausted is reduced, and hence there is
an advantage in that the load on the exhaust gas cleaning
apparatus is reduced and the improvement is satisfacto-
rily achieved in the environmental issues around the sys-
tem.

Reference Signs List

[0027] 10: processing unit including condenser, 12:
processing bath, 14: gravure cylinder, 16a, 16b: chuck
means, 18: intake port, 20: exhaust port, 22: condenser,
24: solution return pipe, 26: baffle, 28: frame member,
30: casing.

Claims

1. A processing unit including a condenser, which is to
be used for a fully automatic gravure plate-making
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processing system for manufacturing a plate-making
roll by performing a series of processes on an un-
processed plate-making roll,

the processing unit comprising:

a processing bath;

chuck means for holding a gravure cylinder in-
side the processing bath;

an intake port for taking in air, which is provided
in a part of the processing bath;

an exhaust port for exhausting gas, which is pro-
vided in another part of the processing bath;

a condenser provided between the processing
bath and the exhaust port; and

a processing solution return pipe for returning,
tothe processingbath, a processing solution ob-
tained by the condenser that liquefies a part of
the gas to be exhausted.

A processing unit including a condenser according
to claim 1, wherein the condenser comprises an air-
cooled condenser.

A processing unit including a condenser according
to claim 1 or 2, wherein the processing unit including
a condenser comprises at least one processing ap-
paratus selected from among a copper plating ap-
paratus, achromium plating apparatus, or an etching
apparatus.

A fully automatic gravure plate-making processing
system, which is constructed by assembling the
processing unit including a condenser according to
any one of claims 1 to 3.
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