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(54) DF COATER

(57) Provided is a direct fountain coater (DF-coater)
which can suppress an occurrence of density variation
or unevenness in a coated surface of a substrate without
adjusting a coating liquid curtain thickness. A direct foun-
tain coater includes a direct fountain coater head (14)
elongated along a width direction of a substrate to be
coated, the direct fountain coater head having a coating
material chamber (31) formed therein extending along a
longitudinal direction thereof, a coating material (2) being
supplied into the coating material chamber (31). The di-
rect fountain coater head (14) includes a plurality of sup-
ply ports (30) disposed at intervals along the longitudinal
direction and providing communication between an outer
side of the DF coater head (14) and an inner side of the
coating material chamber (31) and supply, into the coat-
ing material chamber (31), a diluent (3) that dilutes a den-
sity of the coating material (2) retained in the coating
material chamber (31).
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Description

Technical Field

[0001] The present invention relates to a direct foun-
tain coater for applying a coating material to a substrate
by allowing the coating material to fall in a curtain-like
manner.

Background Art

[0002] In the related art, a direct fountain coater (DF
coater), also known as curtain coater, for forming a coat
on a tape- or web like substrate such as paper is known.
The DF coater guides a deaerated coating material,
which is supplied to a DF coater head, to a nozzle portion
at a lower part smoothly and without causing retention,
and forms a coating liquid curtain having a uniform and
stable flow rate by adjusting a flow of the coating material
to be uniform in the width direction by means of the nozzle
portion and allowing it to flow out from a nozzle tip. The
coating liquid curtain is applied uniformly onto the sub-
strate by being stretched at the same speed as the sub-
strate at an instant of impingement to the substrate (see
for example Japanese Laid-Open Patent Application No.
2000-210607).
[0003] Fig. 6 is a cross-sectional view of a DF coater
head of the related art.
[0004] A DF coater head 50 is formed in an elongated
manner across a width direction of a substrate 51 (a di-
rection perpendicular to the plane of paper of Fig. 6) and
is provided with a coating material chamber 52 therein
which extends along a longitudinal direction thereof. Into
this coating material chamber 52, a deaerated coating
material 53 is injected through a coating material injecting
port (not shown), which is located at an end portion in
the longitudinal-direction of the DF coater head, and sup-
plied into the chamber.
[0005] As shown in Fig. 6, a nozzle portion 54 that al-
lows the coating material to fall in a curtain-like manner
is formed at a lower side of the coating material chamber
52. The nozzle portion 54 is configured in such a manner
that a slit-like gap is adjustable by moving a lip portion
55 that extends along the width direction. To be more
specific, the lip portion 55 is pushed and pulled by a plu-
rality of stepping motors 56 provided at intervals along
the width direction (a differential screw 57 is provided
along an axis of rotation of the stepping motor 56 and a
lower portion of the lip portion 55 is moved in a right-left
direction in the plane of paper of Fig. 6 by the differential
screw 57. See Fig. 6 for the lip portion 55 shown by a
solid line (before movement) and a double dot dash line
(after movement)), so as to adjust the gap in the nozzle
portion 54.
[0006] It is to be noted that there are some of those
that do not utilize a stepping motor and carry out an ad-
justment by manually turning the differential screw 57.

Document List

Patent Document(s)

[0007]

Patent Document 1: Japanese Laid-Open Patent
Application No. 2000-210607

Summary of Invention

Technical Problem

[0008] Since the aforementioned coating material
chamber is configured to extend along a longitudinal di-
rection, a difference in the flow rate of the coating material
may arise throughout the longitudinal direction. In a case
where such a difference in the flow rate is produced, a
thickness (the flow rate) of the coating liquid curtain falling
from the nozzle portion will not be uniform and there will
be a density variation (unevenness) in a coated surface
of the substrate, and thus a well-coated surface cannot
be obtained. Also, a large difference in the flow rate pro-
duced locally may cause a split in the coating liquid cur-
tain.
[0009] Accordingly, one or more of the aforementioned
plurality of stepping motors are operated, and the gap in
the width direction is partially adjusted by pushing and
pulling the lip portion. Thereby, the flow rate of the coating
material falling from the nozzle portion 54 is partially ad-
justed and the thickness (flow rate) of the curtain of coat-
ing material is adjusted to become uniform. Thus, the
density variation is prevented from being produced in the
coated surface of the substrate.
[0010] However, with the aforementioned structure in
which the lip portion is moved, there may be a case where
an unevenness is produced in the coated surface, since
a distortion may be produced in the lip portion and the
thickness of the coating liquid curtain cannot be adjusted
properly.
[0011] An object of the present invention is to provide
a DF coater which can suppress an occurrence of the
density variation or unevenness in the coated surface of
the substrate without adjusting the thickness of the coat-
ing liquid curtain.

Solution to Problem

[0012] In order to solve the aforementioned problem,
according to the present invention, a direct fountain coat-
er (DF coater) includes a DF coater head formed in an
elongated manner along a width direction of a substrate
to be coated, the DF coater head having a coating ma-
terial chamber formed therein which extends along a lon-
gitudinal direction thereof, a coating material for coating
being supplied into the coating material chamber, where-
in the DF coater head includes a plurality of supply ports
disposed at intervals along the longitudinal direction and
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providing communication between an outer side of the
DF coater head and an inner side of the coating material
chamber, the plurality of supply ports being configured
to supply, into the coating material chamber, a diluent
that dilutes a density of the coating material retained in
the coating material chamber.
[0013] In such a case, each of the plurality of supply
ports or a duct connected to each of the plurality of supply
ports may be provided with a valve which can adjust a
supply amount of the diluent.
[0014] Also, each of the plurality of supply ports may
be formed in a slit shape elongated along the longitudinal
direction.
[0015] Further, each of the plurality of supply ports may
be formed in a flat surface portion outside the DF coater
head and in the vicinity of the coating material chamber.
[0016] Also, the valve may be capable of adjusting the
supply amount of the diluent at each of the supply ports.
[0017] Further, each of the valves may be a control
valve that operates in accordance with a signal from a
control unit.
[0018] Further more, a scanner that detects one of a
coat thickness and a coating amount in a width direction
of a coated substrate may be provided, wherein the con-
trol unit performs a feedback control for each of the con-
trol valves based on information sent from the scanner.

Advantageous Effects of Invention:

[0019] According to the DF coater of the present in-
vention, since the DF coater head includes a plurality of
supply ports disposed at intervals along the longitudinal
direction and providing communication between an outer
side of the DF coater head and an inner side of the coating
material chamber, the supply ports being configured to
supply, into the coating material chamber, a diluent that
dilutes a density of the coating material retained in the
coating material chamber, concentration of the coating
material at a portion where the flow rate is high in the
coating material chamber can be reduced by supplying
a diluent at a portion where the flow rate of the coating
material is high. Thereby, a substantive amount of the
coating material coated on the substrate (the actual coat-
ing material that remains on the coating surface after
having evaporated the moisture by drying the coated sub-
strate) can be made substantially uniform by diluting, with
the diluent, the portion where the thickness of the coating
liquid curtain is thick and the portion where the flow speed
is high. Therefore, after the drying of the substrate, the
amount of the coating material remaining on the sub-
strate will be substantially uniform, and an occurrence of
the density variation or unevenness in the coated surface
can be suppressed. Therefore, without having to adjust
the thickness of the coating liquid curtain by pushing and
pulling a lip portion, an occurrence of the density variation
or unevenness in the coated surface of the substrate can
be suppressed.

Brief Description of Drawings

[0020] In the following the invention will be described
with the reference to the accompanying schematic draw-
ings, in which

Fig. 1: illustrates a direct fountain coater of an aspect
of the present invention.
Fig. 2: a structure of supplying a diluent to a DF coat-
er head.
Fig. 3: a cross-sectional view taken along line A-A
in the DF coater head illustrated in Fig. 2.
Fig. 4: Fig. 4a is a schematic diagram of a variant of
the present invention in which the supply port illus-
trated in Fig. 3 has a slit shape and Fig. 4b is a cross-
sectional view taken along B-B in Fig. 4A.
Fig. 5: a DF coater of another aspect of the present
invention that is capable of producing a diluent using
the coating material 3.
Fig. 6: a DF coater head of the prior art.

Description of the Preferred Embodiments

[0021] Hereinafter, a direct fountain coater (DF coater)
of an aspect of the present invention will be described in
detail with reference to Figs. 1 to 3.
[0022] Fig. 1 is a schematic view illustrating a DF coat-
er 1 of the aspect of the present invention.
[0023] As shown in Fig. 1, the DF coater 1 includes a
supply tank 10 that supplies a coating material 2 into a
system of the DF coater 1, a deaerator 12 disposed down-
stream of the supply tank 10 and removes air bubbles
produced in the coating material 2, and a DF coater head
14 disposed downstream of the deaerator 12.
[0024] The coating material 2 in the supply tank 10 is
delivered to the deaerator 12 by a first circulation pump
11. The coating material 2 that has been deaerated in
the deaerator 12 is delivered to the DF coater head 14
by a second circulation pump 13.
[0025] Further, the DF coater 1 includes a return tank
16 that is situated downstream of the DF coater head 14
and reserves the coating material 2 which has fallen from
the DF coater head 14 and thereafter collected by the
drain pan 15.
[0026] The coating material 2 in the return tank 16 is
returned to the aforementioned supply tank 10 by a third
circulation pump 17.
[0027] Further, the DF coater 1 includes a diluent tank
18 whereto a diluent 3 to be delivered to the DF coater
head 14 is supplied, a plurality of control valves 21 dis-
posed in ducts 20 connecting the diluent tank 18 and the
DF coater head 14, a control unit 22 for controlling the
control valves 21, and a scanner 23 situated on a down-
stream side in a direction of travel of a substrate delivered
for a coating process (situated downstream of the DF
coater head 14) and detects a thickness and a basis
weight (or, an coating amount) of a coat in a width direc-
tion of the substrate after being coated on the substrate.
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[0028] The diluent 3 in the diluent tank 18 is delivered
to the DF coater head 14 by a fourth circulation pump
19. The scanner 23 is electrically connected to the control
unit 22 via a wiring 25 and is capable of sending infor-
mation detected with the scanner 23 to the control unit
22. Further, the control unit 22 is electrically connected
to the plurality of control valves 21 via respective wirings
24, and the respective control valves 21 are individually
controlled to open and close based on a flow rate adjust-
ment signal sent from the control unit 22.
[0029] The aforementioned control valve 21 can adjust
the flow rate of the diluent 3 by opening and closing a
valve in accordance with a control signal, and, for exam-
ple, may be an electromagnetically-operated open/close
valve or a motor-operated open/close valve. Also, a pinch
valve that adjusts the flow rate by pressing a rubber tube
may be used to adjust a small amount of flow rate.
[0030] Fig. 2 is a simplified schematic view illustrating
a structure of supplying the diluent 3 to the DF coater
head 14, and Fig. 3 is a cross-sectional view taken along
line A-A in the DF coater head 14 illustrated in Fig. 2.
[0031] As shown in Fig. 2, the DF coater head 14 is
formed in an elongated manner along a right-left direction
in the plane of paper (a width direction of the substrate
that is being delivered, i.e., the substrate is fed from a
front side of the plane of paper into a rear side of the
plane of paper) and its length is greater than a width-
direction length of the substrate.
[0032] As shown in the cross-sectional view of Fig. 3,
the DF coater head 14 is constituted by assembling two
members (members 14a and 14b). The member 14b has
a groove portion extending in a longitudinal direction and
formed in a surface which comes into contact with the
member 14a, and in a state where the members 14a and
14b are assembled (a state shown in Fig. 3), the groove
portion is closed and forms a coating material chamber
31.
[0033] As shown in Fig. 2, into the coating material
chamber 31, the coating material 2 is injected through a
coating material inlet 32 provided at an end portion on
right hand side in the plane of paper in the longitudinal
direction. In to the coating material inlet 32, the coating
material 2 deaerated in the aforementioned deaerator 12
(see Fig. 1) and delivered by the second circulation pump
13 is injected. It is to be noted that both end portions of
the coating material chamber 31 are closed with respec-
tive closing members, not shown, so that the coating ma-
terial 2 does not leak.
[0034] Further, in a state where the members 14a and
14b are assembled, a gap extending downwardly from
the coating material chamber 31 is formed in the DF coat-
er head 14, and a nozzle portion 33 is constituted by this
gap. The nozzle portion 33 is formed as a slit that con-
tinues along the longitudinal direction in the same man-
ner as the coating material chamber 31. Thus, the coating
material, which has fallen from the coating material
chamber 31 through the nozzle portion 33, is allowed to
fall from a lower end portion of the nozzle portion 33 due

to its own weight and forms a coating liquid curtain.
[0035] Further, as shown in Figs. 2 and 3, the DF coater
head 14 is formed in such a manner that a plurality of
supply ports 30 that are formed in the member 14a and
communicate from an outer side of the member 14a to
an inside of the coating material chamber 31 are lying in
a substantially horizontal direction. As shown in Fig. 2,
the supply ports 30 are formed at substantially equal in-
tervals (in the present aspect, at a pitch of approximately
50 mm) linearly along the longitudinal direction. Also, re-
spective openings of the supply ports 30 are located in
an outer flat surface portion of the member 14a and in
the vicinity of the coating material chamber 31.
[0036] It is to be noted that the supply ports 30 need
not be arranged linearly, but may be provided in a stag-
gered manner in the vertical direction so as to correspond
to a shape of a flat surface portion on an outer side of
the member 14a. However, in the width direction of the
DF coater head 14, it is necessary to arrange at a sub-
stantially equal interval. The supply ports 30 are formed
so as to lie along the horizontal direction, but may lie
along the vertical direction as long as processing can be
easily performed in such a direction.
[0037] As shown in Fig. 2, the ducts 20 branching from
and connected to the diluent tank 18 are connected to
the plurality of supply ports 30 via the control valves 21,
respectively. It is to be noted that the supply ports 30 and
the ducts 20 are respectively connected via connecting
nuts, not shown, providing a watertight structure in which
the diluent 3 does not leak from the supply ports 30.
[0038] Also, the control unit 22 and the control valves
21 corresponding to the respective supply ports 30 are
wired by the wirings 24, respectively, so as to individually
control open/close operations of the respective control
valves 21 by the control unit 22. In other words, through
any supply port 30, the diluent 3 can be supplied into the
coating material chamber 31 individually, or the flow rate
can be adjusted.
[0039] As shown in Fig. 2, these supply ports 30 are
each formed in a circular shape. This shape is to facilitate
the processing of the supply port 30 by a drill or the like,
and to facilitate a process of forming an internal threading
for attaching the aforementioned connecting nut.
[0040] It is to be noted that, although the details are to
be described later, the aforementioned diluent 3 is capa-
ble of changing a coating amount on a coated surface
after the drying by changing a concentration of the coat-
ing material 2, and, for example, water or a low-concen-
tration coating material (the concentration of the coating
material 2 is decreased) may be used. However, if there
is an excessively large difference between the concen-
tration of the diluent 3 and the concentration of the coating
material 2, it is difficult for the diluent 3 and the coating
material 2 to mix in the coating material chamber 31, and
stripes may be produced on a surface of the coating liquid
curtain. Therefore, it is preferable that a coating material
of a concentration that is a little lower than that of the
coating material 2 is used as the diluent 3.
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[0041] In a case where such a low-concentration coat-
ing material is used as the diluent, for example, as shown
in Fig. 5, water 103 is supplied to the diluent tank 18, and
a duct 120, a pump 113 and a static mixer 125 for branch-
ing off and drawing in the coating material 3 flowing be-
tween the deaerator 12 and the DF coater head 14 into
the duct 20 are provided. The pump 113 provides a func-
tion of delivering the coating material 3 into the static
mixer 125, and the static mixer 125 provides a function
of mixing the water 103 and the coating material 3 deliv-
ered from the diluent tank 18 via the fourth circulation
pump 19 and sending out to the duct 21. Also, a valve
130 (which may be a manual-type or a controlled type)
may be provided upstream of the pump 113 to adjust a
flow-in rate of the coating material 2 and to adjust the
concentration of the diluent.
[0042] Next, referring to Figs. 1 and 3, an operation of
the DF coater 1 of the present aspect will be described.
[0043] With the DF coater 1, a substrate before being
subjected to a coating process and wound up in a roll
(reference numeral 51 in Fig. 6) is unwound by an un-
winding apparatus (not shown), and then wound up in a
roll again by a winding apparatus (not shown). During
this, the unwound substrate passes through the coating
liquid curtain while traveling at a high speed below the
DF coater head 14, and a surface of the substrate is
coated.
[0044] When coating with the DF coater 1, as shown
in Fig. 1, first, the coating material 2 is supplied to the
supply tank 10 (see Fig. 1), and after having removed
the air bubbles from the coating material 2 with the de-
aerator 12 (see Fig. 1), the deaerated coating material 2
is delivered to the coating material chamber 31 in the DF
coater head 14. The coating material 2 is injected through
the coating material inlet 32 at the end portion in the lon-
gitudinal direction of the coating material chamber 31
(see Fig. 2).
[0045] During this time, a difference in the flow rate
occurs in the coating material 2 in the coating material
chamber 31 at each position in the longitudinal direction
of the coating material chamber 31 (for example, the flow
rate is higher at the end portion of the coating material
chamber 31 at which the coating material 2 is injected,
and the flow rate decreases as a distance from the end
portion becomes greater). In this state, in a case where
the coating material 2 is allowed to fall from the nozzle
portion 33 of the DF coater head 14 in a curtain-like man-
ner, an irregularity may be produced in the shape of the
coating liquid curtain due to the difference in the flow rate
(for example, a thickness of the coating liquid curtain di-
rectly beneath a portion of greater flow rate is thick and
a thickness of the coating liquid curtain directly beneath
a portion of less flow rate is thin). Further, in a case where
coating is carried out with such a coating liquid curtain,
a coating-unevenness or a density variation may be pro-
duced in the coated surface of the substrate surface (for
example, a color of a portion with a higher flow rate is
dark and a color of a portion with a lower flow rate is pale).

[0046] Therefore, the concentration of the coating ma-
terial at a portion where the flow rate is high is reduced
by supplying the diluent 3 into the coating material cham-
ber 31 through the supply port 30 at the portion where
the flow rate is high. Thereby, at the portion where the
flow rate is high, a coating material is diluted with the
diluent 3. However, the substantive amount of coating
material that is coated on the substrate (the actual coating
material that remains on the coating surface after having
evaporated the moisture by drying the coated substrate)
is reduced. Therefore, it becomes approximately the
same amount (uniform) as the substantive amount of
coating material at a portion where the flow rate is low.
Therefore, the coating amount on the entire coated sur-
face after having been dried in the dry chamber can be
adjusted to be uniform.
[0047] A method of supplying the diluent 3 can be per-
formed by a manual operation or supplying can be per-
formed by opening and closing the control valve 21 based
on a control signal from the control unit 22.
[0048] Also, a determination of the portion where the
flow rate is high, i.e., the supply port 30 that requires the
diluent 3 to be supplied, can be performed by measuring
the flow rate per unit time for each pitch (each position
of the supply port 30) by means of the flow rate meter or
the like which is not shown, obtaining a flow rate profile
in the width direction of the substrate, and determining
the best supply position by repeating the adjustment and
measurement based on the profile. The supply position
of the diluent 3 can be determined based on an empirical
knowledge or determined based on a detection signal
from the scanner 23.
[0049] The case of empirical knowledge means a case
in which the portion where the flow rate is high can be
empirically obtained in advance based on, for example,
a length in the longitudinal direction of the coating mate-
rial chamber 31, a type of coating material 2 supplied into
the coating material chamber 31, and the like. In such a
case, the supply port 30 whereto the diluent 3 is to be
supplied can be determined without using the control unit
22 or the scanner 23. In such a case, the operator may
supply the diluent 3 with a manual operation. The infor-
mation empirically obtained in advance may be used to
create a program and the control valves 21 can be auto-
matically opened and closed by being controlled using a
CPU in the control unit 22.
[0050] Further, in a case of the coating material 2 which
is used for the first time, or in a case where it is desired
to manage the coating surface more precisely, a feed
back control using the scanner 23 or the control unit 22
can be performed. In detail, the film thickness or the coat-
ing amount (or basis weight) of the coating film coated
on the surface of the substrate can be detected in the
width direction of the substrate (the longitudinal direction
of the DF coater head 14) and the supply port 30 corre-
sponding to the uneven portion can be determined. Ac-
cordingly, based on the condition of the coating film, etc.,
on the surface of the substrate, the feedback control of
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the opening and closing of the supply port 30 can be
performed.
[0051] With the DF coater 1 of the aspect of the present
invention, since the DF coater head 14 includes a plurality
of supply ports 30 disposed at intervals along the longi-
tudinal direction and providing communication between
an outer side of the DF coater head 14 and an inner side
of the coating material chamber 31, the supply ports 30
being configured to supply, into the coating material
chamber 31, a diluent 3 that dilutes a density of the coat-
ing material 2 retained in the coating material chamber
31, the concentration of the coating material 2 at the por-
tion where the flow rate is high in the coating material
chamber 13 can be reduced by supplying the diluent 3
at the portion where the flow rate of the coating material
2 is high. Thereby, by diluting the portion where the thick-
ness of the coating liquid curtain is thick and the portion
where the flow speed is high with the diluent 3, the sub-
stantive amount of coating material coated on the sub-
strate can be made substantially uniform (the actual coat-
ing material that remains on the coating surface after
having evaporated the moisture by drying the coated sub-
strate) can be reduced. Therefore, after having dried the
substrate, the coating material remaining on the sub-
strate is substantially uniform and thus an occurrence of
the density variation or unevenness in the coated surface
can be suppressed. Therefore, without having to adjust
the thickness of the coating liquid curtain by pushing and
pulling a lip portion 55 (see Fig. 6), an occurrence of the
density variation or unevenness in the coated surface of
the substrate can be suppressed.
[0052] Further, since the ducts 20 connected to the
supply ports 30 are provide with control valves 21, re-
spectively, that can adjust a supply amount of the diluent
3 based on the signal from the control unit 22, the diluent
3 can be appropriately supplied at the portion in the coat-
ing material chamber 31 where the flow rate of the coating
material 2 is high. Thereby, without adjusting the thick-
ness of the coating liquid curtain, an occurrence of the
density variation or unevenness in the coated surface of
the substrate can be suppressed.
[0053] Further, since each of the supply ports 30 is
formed in a flat surface portion outside the DF coater
head 14 and in the vicinity of the coating material cham-
ber 31, the processing of the supply ports 30 can be per-
formed in a facilitated manner. Also, since they are
formed in the vicinity of the coating material chamber 31,
respectively, the supply ports 30 can be fabricated so as
to communicate from the flat surface portion to the coat-
ing material chamber 31 in a facilitated manner.
[0054] Also, since the scanner 23 that detects one of
a coat thickness and a coating amount in a width direction
of the coated substrate is provided, and the control unit
22 performs a feedback control of each of the control
valves 21 based on information sent from the scanner
23, even if an unevenness (irregularity) is produced in
the surface of the coating liquid curtain, the unevenness
can be automatically corrected by the control unit 22. As

a result, occurrence of the density variation or uneven-
ness on a coating surface of an substrate can be sup-
pressed without adjusting the thickness of the coating
liquid curtain.
[0055] The direct fountain coater 1 (DF coater or as
curtain coater drawable) of the present aspect has been
described above, but the present invention is not limited
to the aforementioned aspect and rather various variants
and modifications are conceivable based on the technical
idea of the present invention.
[0056] For example, in the present aspect, as shown
in Fig. 2, the supply port 30 has a circular shape, but, as
shown in Figs. 4A and 4B, the shape of the supply port
300 may be an elongated hole 301 (slot-like elongated
hole). Specifically, the supply port 300 may be configured
such that a portion whereto the connecting nut (not
shown) is attached is formed as a circular hole and a hole
on a side facing the coating material chamber 31 is
formed as an elongated hole 301. This elongated hole
301 is formed in such a manner that its major axis direc-
tion substantially coincides with the longitudinal direction
of the DF coater head 14, and its shape may be an elliptic
shape or may be a rectangular shape having a longitu-
dinal direction.
[0057] With such an elongated hole shape, when de-
livered into the coating material chamber 31, the diluent
3 supplied to the supply port 300 will be supplied in such
a manner that it spreads in the longitudinal direction of
the DF coater head 140 (constituted by members 140a
and 140b) in accordance with the shape of the elongated
hole 301, and the concentration of the coating material
2 in a large region can be diluted for the coating material
2 reserved in the coating material chamber 31. Also, by
employing the elongated hole shape, a distance between
the neighboring elongated holes becomes shorter and a
region in which the diluent 3 is supplied can be enlarged.
Further, it is will not be necessary to reduce the pitch of
the supply ports 300 more than required.
[0058] Also, although control valves 21 are provided
in the ducts 20 connecting the diluent tank 18 and the
plurality of supply ports 30 and controlled, manually-ad-
justable open/close valves may be employed. In such a
case, the operator checks the condition of the coating
film or the like which is coated on the substrate, deter-
mines through which supply port 30 in the width direction
of the substrate the diluent 3 is to be supplied, and man-
ually opens and closes the valves at such a portion.
[0059] Further, in the present aspect, in a method of
supplying the coating material 2 and the diluent 3, a ratio
of coating material 100%: diluent 0% is taken as a basis,
and only an adjustment by diluting the portion where the
flow rate is high is performed. On the other hand, for
example, it is also possible to employ an adjustment
method in which, by allowing the coating material 2 of an
amount of 90% of the final flow rate to always flow through
the coating material inlet 32, and at the same time, 10%
of the diluent 3 to always flow through the supply port 30,
the amount of diluent at a portion where the flow rate is
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low is also reduced so as to increase the coating amount.
In this manner, the portions to be adjusted can be re-
duced in advance.

List of Reference Signs

[0060]

1 DF coater,
2 coating material,
3 diluent,
10 supply tank,
11 first circulation pump,
12 deaerator,
13 second circulation pump,
14 DF coater head,
15 drain pan,
16 return tank,
17 third circulation pump,
18 diluent tank,
19 fourth circulation pump,
20 duct,
21 control valve,
22 control unit (control section),
23 scanner,
24 wiring,
25 wiring,
30 supply port,
31 coating material chamber,
32 coating material inlet,
33 nozzle portion,
50 DF coater head,
51 substrate,
52 coating material chamber,
53 coating material,
54 nozzle portion,
55 lip portion,
56 stepping motor,
57 differential screw,
100 DF coater,
103 water,
113 pump,
120 duct,
125 static mixer,
130 valve

Claims

1. A direct fountain coater comprising:

a direct fountain coater head (14) formed in an
elongated manner along a width direction of a
substrate (51) to be coated, the direct fountain
(DF-) coater head (14) having a coating material
chamber (31) formed therein which extends
along a longitudinal direction thereof, a coating
material (2) for coating being supplied into the

coating material chamber (31), characterized
in that,
the direct fountain (DF) coater head (14) in-
cludes a plurality of supply ports (30) disposed
at intervals along the longitudinal direction and
providing communication between an outer side
of the direct fountain coater head (14) and an
inner side of the coating material chamber (31),
the plurality of supply ports (30) being configured
to supply, into the coating material chamber, a
diluent (3) that dilutes a density of the coating
material (2) retained in the coating material
chamber (31).

2. The direct fountain coater according to claim 1, char-
acterized in that each of the plurality of supply ports
(30) or a duct connected to each of the plurality of
supply ports is provided with a valve (21) which can
adjust a supply amount of the diluent (3).

3. The direct fountain coater according to claim 1 or 2,
characterized in that, each of the plurality of supply
ports (30) is formed in a slit shape elongated along
the longitudinal direction.

4. The direct fountain coater according to any one of
claims 1 to 3, characterized in that, each of the
plurality of supply ports (30) is formed in a flat surface
portion outside the direct fountain coater head (14)
and in the vicinity of the coating material chamber
(31).

5. The direct fountain coater according to any one of
claims 2 to 4, characterized in that, the valve (21)
is capable of adjusting the supply amount of the dilu-
ent (3) at each of the supply ports (30).

6. The direct fountain coater according to any one of
claims 2 to 5, characterized in that, each of the
valves (21) is a control valve that operates in accord-
ance with a signal from a control unit (22).

7. The direct fountain coater according to claim 6, char-
acterized in that, is provided a scanner (23) that
detects one of a coat thickness and a coating amount
in a width direction of a coated substrate (51),
wherein the control unit (22) performs a feedback
control for each of the control valves (21) based on
information sent from the scanner (23).
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