EP 2 789 714 B1

(19)

Patent Office

des vy (11) EP 2789 714 B1

Europdisches
Patentamt
0’ European

(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) IntCl.:
of the grant of the patent: C25D 21/18(2006.01) B41C 1/18(2006.07)
28.03.2018 Bulletin 2018/13 B41N 1/06 29597 C23F 1108 (2°°°)
C25D 7/04 (2006.01) C25D 17/00 (2006.07)
(21) Application number: 12855932.5 C25D 19/00 20050V C25D 21104 20050V
(22) Date of filing: 05.12.2012 (86) International application number:
PCT/JP2012/081489
(87) International publication number:
WO 2013/084929 (13.06.2013 Gazette 2013/24)
(54) PROCESSING UNITHAVING CONDENSER,AND FULLY AUTOMATIC GRAVURE PLATEMAKING

PROCESSING SYSTEM USING SAME

VERARBEITUNGSEINHEIT MIT KONDENSATOR UND VOLLAUTOMATISCHES
VERARBEITUNGSSYSTEM ZUR TIEFDRUCKPLATTENHERSTELLUNG DAMIT

UNITE DE TRAITEMENT COMPRENANT UN CONDENSEUR, ET SYSTEME DE TRAITEMENT DE
FABRICATION DE CLICHES PAR GRAVURE ENTIEREMENT AUTOMATIQUE UTILISANT
CELLE-CI

(84)

(30)

(43)

(73)

Designated Contracting States: (72) Inventor: SHIGETA, Tatsuo
AL AT BE BG CH CY CZDE DK EE ES FI FR GB Kashiwa-shi
GRHRHUIEISITLILT LULV MC MK MT NL NO Chiba 277-8525 (JP)
PL PT RO RS SE SI SK SM TR

(74) Representative: Mincone, Antimo
Priority: 07.12.2011 JP 2011267471 Viale Europa 101

IT-50126 Firenze (IT)

Date of publication of application:
15.10.2014 Bulletin 2014/42 (56) References cited:
DE-A1-10 051830 JP-A-H07 252 697
Proprietor: THINK LABORATORY CO., LTD. JP-A- H09 111 498  JP-A- H09 165 699
Kashiwa-shi, Chiba 277-8525 (JP) JP-A- H10 193 551  JP-U- S60 179 302
US-A- 2 439 491 US-A- 4 519 887

US-A- 5766 428

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been

paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 2789 714 B1 2

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] US4519887 discloses an apparatus for auto-
matically attaching and detaching cassette-type rolls,
which is suited for plating peripheral surfaces of a roll
having a shaft, and particularly for plating peripheral sur-
faces of a photogravure roll, with copper or chromium.
Current-carrying supporters are exchanged depending
upon the type of the roll to be treated, and leak-proof
caps are provided, made up of moving caps that slide on
the outer side of the spindles and exchange caps that
are located between end surfaces of the roll and the mov-
ing caps. By suitably selecting and exchanging the cur-
rent-carrying supporters and exchange caps, the appa-
ratus can be adapted to different types of rolls having a
shaft.

[0004] 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).

[0005] 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 anunprocessed plate-making roll, and the proc-
esses are performed by respective processing units.
[0006] A copper plating apparatus described in, for ex-
ample, Patent Document 5 is known as a further specific
example of the conventional processing unit.

[0007] 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
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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 solutionisreduced, 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.

[0008] 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.

Prior Art Documents
Patent Documents
[0009]

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

[0010] 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

[0011] In order to solve the above-mentioned prob-
lems, according to one embodiment of the presentinven-
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,
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said exhaust port being provided on another side of said
processing bath, said intake port facing in a direction of
said exhaust port, said intake port, said exhaust port and
said processing bath defining a fluid flow path, wherein
fluid moves along said fluid flow path from said part of
said processing bath to said another part of said process-
ing bath; a condenser provided between the processing
bath and the exhaust port; and a processing solution re-
turn pipe for returning, to the processing bath, a process-
ing solution obtained by the condenser that liquefies a
part of the gas to be exhausted, said condenser being
arranged adjacent to said processing solution return
pipe, said processing bath and said exhaust port.
[0012] Further, it is 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.

[0013] As the processing unit including a condenser,
the presentinvention is applicable to any processing unit
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.
[0014] 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

[0015] 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.

[0016] 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
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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
[0017]

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

[0018] 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 scope of the invention, as defined by the appended
claims. In addition, the same members are represented
by the same reference symbols.

[0019] In the drawings, reference symbol 10 repre-
sents a processing unit including a condenser of the
present invention.

[0020] 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.

[0021] 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.
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[0022] 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.

[0023] 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.

[0024] 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
apparatus, a chromium plating apparatus, an etching ap-
paratus, or the like.

[0025] 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.

[0026] 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.

[0027] 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
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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
[0028]

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 (10) including a condenser (22)
whichis to be used for afully 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) comprising:

a processing bath (12); chuck means (16a, 16b)
for holding a gravure cylinder (14) inside the
processing bath (12) an intake port (18) for tak-
ing in air, which is provided in a part of the
processing bath (12); an exhaust port (20) for
exhausting gas, which is provided in another
part of the processing bath (12), said intake port
(18) facing in a direction of said exhaust port
(20), said intake port (18), said exhaust port (20)
and said processing bath (12) defining a fluid
flow path, wherein fluid moves along said fluid
flow path from said part of said processing bath
(12) to said another part of said processing bath
(12); a condenser (22) provided between the
processing bath (12) and the exhaust port (20);
and

a processing solution return pipe (24) for return-
ing, to the processing bath (12), a processing
solution obtained by the condenser (22) that lig-
uefies a part of the gas to be exhausted, said
condenser (22) being arranged adjacent to said
processing solution return pipe (24), said
processing bath (12) and said exhaust port (20).

2. A processing unit (10) including a condenser (22)
according to claim 1, wherein the condenser com-
prises an air-cooled condenser.
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A processing unit (10) including a condenser (22)
according to claim 1 or 2, wherein the processing
unit (10) including a condenser (22) comprises at
least one processing apparatus selected from
among a copper plating apparatus, a chromium plat-
ing apparatus, or an etching apparatus.

A fully automatic gravure plate-making processing
system, which is constructed by assembling the
processing unit (10) including a condenser (22) ac-
cording to any one of claims 1 to 3.

Patentanspriiche

1.

Bearbeitungseinheit (10), die einen Verdichter (22)
umfasst und fiir ein vollstandig automatisiertes Gra-
vur-Plattenherstellungs-Verarbeitungssystem ver-
wendet werden soll, das zur Herstellung einer Plat-
tenherstellungs-Walze durch die Durchfiihrung ei-
ner Reihe von Verarbeitungsschritten an einer un-
bearbeiteten Plattenherstellungs-Walze dient, wo-
beidie Bearbeitungseinheit (10) Folgendes umfasst:

ein Bearbeitungsbad (12),

ein Spannfutter (16a, 16b) zum Halten eines
Gravurzylinders (14) innerhalb des Bearbei-
tungsbades (12),

einen Eingangsanschluss (18) zum Einflhren
von Luft, der in einem Teil des Bearbeitungsba-
des (12) vorgesehen ist,

einen Entliftungsanschluss (20) zum Abfiihren
von Gas, der in einem anderen Teil des Bear-
beitungsbades vorgesehen ist,

wobei der Eingangsanschluss (18) in Richtung
des Entliftungsanschlusses (20) weist und der
Eingangsanschluss (18), der Entliftungsan-
schluss (20) und das Bearbeitungsbad (12) ei-
nen Fluid-Strdmungsweg definieren und sich
das Fluid l1&angs des Fluid-Strémungsweges von
dem erstgenannten Teil des Bearbeitungsba-
des (12) zu dem besagten anderen Teil des Be-
arbeitungsbades (12) bewegt,

einen Verdichter (22), der zwischen dem Bear-
beitungsbad (12) und dem Entliftungsan-
schluss (20) vorgesehen ist, und

ein Bearbeitungslésung-Ruckfiihrungsrohr
(24), das dazu dient, in das Bearbeitungsbad
eine Bearbeitungsldsung zurtickzufiihren, die
mithilfe des Verdichters (22) erhalten wird, der
einen Teil des abzufihrenden Gases verflus-
sigt,

wobei der Verdichter (22) in der Nachbarschaft
des  Bearbeitungslésung-Ruckfiihrungsrohrs
(24), des Bearbeitungsbades (12) und des Ent-
liftungsanschlusses (20) angeordnet ist.

2. Bearbeitungseinheit (10), die einen Verdichter (22)
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umfasst, gemal Anspruch 1, wobei der Verdichter
einen luftgekihlten Verdichter umfasst.

Bearbeitungseinheit (10), die einen Verdichter (22)
umfasst, gemal Anspruch 1 oder 2, wobei die Be-
arbeitungseinheit (10), die einen Verdichter (22) um-
fasst, wenigstens eine Bearbeitungsvorrichtung um-
fasst, beider es sich um eine Kupfer-Beschichtungs-
vorrichtung oder eine Chrom-Beschichtungsvorrich-
tung und/oder eine Atzvorrichtung handelt.

Vollstdndig automatisiertes Gravurplatten-Herstel-
lungs-Verarbeitungssystem, das durch das Zusam-
menbauen der Bearbeitungseinheit (10) hergestellt
ist, die einen Verdichter (22) gemaR einem der An-
spriiche 1 bis 3 umfasst.

Revendications

Unité de traitement (10) comprenant un condenseur
(22) qui doit étre utilisé pour un systéeme de traite-
mentde plaque de gravure entierement automatique
pour fabriquer un rouleau de fabrication de plaques
en effectuant une série de processus sur un rouleau
de fabrication de plaque non traité,

I'unité de traitement (10) comprenant:

un bain de traitement (12);

des moyens de serrage (16a, 16b) pour main-
tenir un cylindre de gravure (14) a l'intérieur du
bain de traitement (12);

une porte d’admission (18) pour aspirer de l'air,
qui est prévu dans une partie du bain de traite-
ment (12);

une porte d’échappement (20) pour évacuer le
gaz, qui est prévu dans une autre partie du bain
de traitement (12), ladite porte d’admission (18)
faisant face a ladite porte d’échappement (20),
ladite porte d’admission (18), ladite porte
d’échappement (20) et ledit bain de traitement
(12) définissant un trajet d’écoulement de fluide,
le fluide se déplagant le long dudit trajet d’écou-
lement de fluide depuis ladite partie dudit bain
de traitement (12) jusqu’a ladite autre partie du-
dit bain de traitement (12);

un condenseur (22) placé entre le bain de trai-
tement (12) et la porte d’échappement (20); et
une conduite de retour de la solution de traite-
ment (24) pour renvoyer dans le bain de traite-
ment (12) une solution de traitement obtenue
par le condenseur (22) qui liquéfie une partie du
gaz a évacuer, ledit condenseur (22) étant ad-
jacent a ladite conduite de retour de solution de
traitement (24), ledit bain de traitement (12) et
ladite porte d’échappement (20).

2. Unité de traitement (10) comprenant un condenseur
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(22) selon la revendication 1, dans laquelle le con-
denseur comprend un condenseur refroidi a 'air.

Unité de traitement (10) comprenant un condenseur
(22) selon larevendication 1 ou 2, dans laquelle 'uni-
té de traitement (10) comprenant un condenseur (22)
comprend au moins un appareil de traitement choisi
parmi un appareil de plaquage de cuivre, un appareil
de placage, ou un appareil de gravure.

Systeme de traitement de plaque de gravure entie-
rement automatique, qui est construiten assemblant
I'unité de traitement (10) comprenant un condenseur
(22) selon I'une quelconque des revendications 1 a
3.
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