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(54) Curtain coating apparatus and curtain coating method

(57) A curtain coating apparatus which includes an
ejection unit having a slit for ejecting coating liquid (3), a
guide unit for guiding the coating liquid (3) ejected from
the slit in a curtain-like manner onto a support member
(5), and a conveyance unit (6) for conveying the support

member (5). The guide unit includes a curtain edge por-
tion guide section (2) provided at both end portions of
the coating liquid (3) ejected in a curtain-like manner rel-
ative to the slit opening direction, and a windshield plate
(9) arranged so as to be in contact with the curtain edge
portion guide section (2).
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a curtain coating apparatus and a curtain coating method and, more particularly,
to a curtain coating apparatus and its method capable of preventing a curtain film from swinging, suppressing liquid from
depositing on a claw of an edge guide, and suppressing inward deviation of a curtain film.

Description of the Related Art

[0002] A curtain coating method is widely used in production of a photographic sensitive material such as a photographic
film. As the curtain coating method, the following methods are known. One is a method as shown in FIG. 1, wherein
coating liquid 3 ejected from a nozzle slit is allowed to freely fall in a curtain-like manner by a curtain edge guide 2 against
a continuously running web 5 to thereby form a coating film. Another is a method as shown in FIG. 2, wherein coating
liquid 3 ejected from a nozzle slit is allowed to move on a slide surface 7 and then to freely fall in a curtain-like manner
by a curtain edge guide 2’ against a continuously running web 5 to thereby form a coating film. Further, as a multilayer
coating method, the following methods are known. One is a method wherein coating liquids having different functions
ejected from respective nozzle slits are allowed to freely fall in a curtain-like manner by a curtain edge guide against a
continuously running web to thereby form a coating film. Another is a method wherein coating liquids having different
functions ejected from respective nozzle slits are allowed to be layered on a slide surface, and the layered liquids are
then allowed to freely fall in a curtain-like manner by a curtain edge guide against a continuously running web to thereby
form a coating film.
[0003] Note that, in FIGs. 1 and 2, the reference numerals 4 and 6 represent a vacuum unit, and backup roll, respectively.
[0004] However, the following disadvantages are found in the method described above. As shown in FIGs. 1 and 2,
the vacuum unit 4 is arranged at a portion opposite to the conveyance direction of the curtain coating liquid 3 on the
web 5. The vacuum unit 4 sucks in air entrained by the running web 5 in order to prevent occurrence of air entrainment
phenomenon (phenomenon that air entrained by the conveyed web 5 is trapped in the coating liquid 3 coated on the
web 5 at the transfer section of the coating liquid 3 on the web 5 to become air bubbles). Thus, as shown in FIG. 3,
ambient air is sucked (denoted by upward solid arrows in FIG. 3) by the vacuum unit 4 at the end portion of the coating
liquid curtain film 3a, while ambient air is entrained by the conveyed web 5 (denoted by downward solid arrows in FIG.
3), causing air flow in the direction denoted by broken arrows in FIG. 3. As a result, the coating liquid curtain 3a becomes
unstable, causing the same to swing. Then, the coating liquid is isolated from the curtain edge guide 2, and the coating
liquid curtain film 3a is inwardly deviated, with the result that the coating width becomes unstable. Further, this inward
deviation causes excessive deposition of the coating liquid at the end portion in the coating width direction. Therefore,
product loss increases due to uneven coating width during production. In addition, when the deposition of the coating
liquid becomes excessive at the end portion in the coating width direction, undried portion appears during production
due to defective drying, causing attachment of the coating liquid to a web conveying roll during production. This then
causes the subsequent web coating surface to be polluted, causes blocking at the winding time of the product, or causes
the web to be cut at the winding time due to elevation of the end portion, thereby reducing production efficiency. Note
that, in FIG. 3, the reference numerals 3b, 4 and 6 represent a coating liquid (on the web), vacuum unit and backup roll,
respectively.
[0005] In the curtain coating as shown in FIG. 4A, the curtain edge guide 101 for guiding the coating liquid in the form
of a curtain allows, for the purpose of stabilizing the curtain film 102, an auxiliary liquid 103 to flow so that the flow rate
of the edge of the curtain film becomes close to that of the center of the curtain film. The auxiliary liquid is sucked from
the bottom edge of the curtain edge guide 101 so as to be collected. However, the coating liquid is also collected at the
time when the auxiliary liquid is collected, and as a result, the deposit of the liquid 107 is accumulated on the claw 104
and suction port 105 of the curtain edge guide, as shown in FIG. 4C. This is because there is a part in the air flow where
is faster than the other parts caused by the air suction on the side of the web conveyance direction of the curtain film
102 at the coating liquid contacting surface of the claw and on the air-liquid interface on the other side at the time of the
collection of the auxiliary liquid. Therefore, the flow of the coating liquid becomes slow at the contacting part with the
claw, and the coating liquid of slow flow is dried. Moreover, as the swing of the curtain film 102 is large, the amount of
the deposits of the liquid 107 becomes large at the bottom claw of the curtain edge guide 101 with time in the continuous
production. Then, the curtain film 102 supported by the edge of the claw is sifted to the holding part because of the
presence of the deposits of the liquid, and at this time, the position of the curtain film is moved away from the position
of the auxiliary liquid 103, the curtain film touches the frame of the edge guide (the flow speed of the edge of the curtain
film becomes slow), and inward deviation of the curtain film 102 occurs. As a result of this, the problem occurs such that
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the deposition amount of the edge part relative to the coating width direction becomes large. Therefore, product loss
increases as the coating width is not uniformed at the time of the production. Moreover, as the deposition amount of the
edge relative to the coating width direction is large, non-dry portions are generated due to inferior drying in the production.
As a result, the coating liquid is adhered to the conveyance roll of the web during the production, and thereafter the
adhered coating liquid may contaminate the surface of the web coated film, or may cause blocking at the time when the
final product is rolled up. Moreover, as the edge part is rose, the web may be cut or separated at the time of rolling up.
Therefore, there has been a problem such that the production efficiency is lowered.
[0006] Note that, in FIG. 4A the arrow shows the conveyance direction of the web, in FIG. 4B the arrow shows the
suction of the auxiliary liquid, and FIG. 4C the arrows show the suction of the air, unless otherwise indicated.
[0007] In order to prevent such swing and inward deviation of the coating liquid curtain film, the following methods
have been proposed. Japanese Patent Application Laid-Open (JP-A) No. 11-188299 discloses a curtain coating method
in which a porous material is used for a curtain edge guide, and auxiliary liquid is evenly poured into the contact surface
between the curtain edge guide and curtain coating liquid. JP-A No. 2001-46939 discloses a curtain coating method in
which a plate glass is arranged at the contact surface between the curtain edge guide and curtain coating liquid. JP-A
No. 2003-71353 discloses a curtain coating method in which the pressure of a space in the upstream side in the
conveyance direction of a support member intercepted by the curtain film is reduced.
[0008] However, in the above curtain coating methods disclosed in JP-A Nos. 11-188299, 2001-46939, and
2003-71353, the problem that the ambient air is entrained at the end portion of the coating liquid curtain film to make
the coating liquid curtain film unstable to cause the same to swing has been left unsolved. Moreover, the deposits of the
coating liquid are accumulated on the claw of the edge guide, the coating liquid is isolated from the curtain edge guide,
and the coating liquid curtain film is inwardly deviated, leading to unstable coating width, a defective product, and
reduction of production efficiency.

BRIEF SUMMARY OF THE INVENTION

[0009] The present invention has been made in view of the above problems inherent in the related art, and an object
thereof is to provide a curtain coating apparatus and curtain coating method capable of preventing unstable motion of
the coating liquid curtain film caused due to influence of air surrounding the end portion of the curtain film, preventing
deposition of the coating liquid on the claw of the edge guide, and preventing inward deviation of the curtain film.
[0010] Means for solving the above problems are as follows:

<1> A curtain coating apparatus, containing: an ejection unit having a slit for ejecting coating liquid; a guide unit
configured to guide the coating liquid ejected from the slit onto a support member in a curtain-like manner; and a
conveyance unit configured to convey the support member, wherein the guide unit contains a curtain edge guide
section provided at both end portions of the coating liquid ejected in a curtain-like manner relative to an opening
direction of the slit, and a windshield plate arranged so as to be in contact with the curtain edge guide section.
<2> The curtain coating apparatus according to <1>, wherein the guide unit contains a slide surface, and the ejection
unit ejects the coating liquid onto the slide surface.
<3> The curtain coating apparatus according to <2>, wherein the guide unit contains a slide surface curtain edge
guide section at both end portions of the slide surface relative to an opening direction of the slit.
<4> The curtain coating apparatus according to any one of <1> to <3>, wherein the ejection unit contains a plurality
of slits.
<5> The curtain coating apparatus according to any one of <1> to <4>, wherein the windshield plate is arranged on
the opposite side of the curtain edge guide section relative to a conveyance direction of the support member.
<6> The curtain coating apparatus according to <5>, wherein the windshield plate is arranged parallel to the con-
veyance direction of the support member and perpendicular to the support member.
<7> The curtain coating apparatus according to <5>, wherein the windshield plate is arranged perpendicular both
to the conveyance direction of the support member and the support member.
<8> The curtain coating apparatus according to any one of <1> to <7>, wherein the windshield plate has a length
of 10 mm or more in the parallel direction to the support member.
<9> The curtain coating apparatus according to any one of <1> to <8>, wherein the windshield plate has a length
of 10 mm or more in the perpendicular direction to the support member.
<10> The curtain coating apparatus according to any one of <1> to <9>, wherein the distance between the curtain
edge guide section and the support member is smaller than or equal to the distance between the windshield plate
and the support member.
<11> The curtain coating apparatus according to <10>, wherein the distance between the curtain edge guide section
and the support member is smaller than the distance between the windshield plate and the support member by 0
mm to 10 mm.
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<12> The curtain coating apparatus according to any one of <1> to <11>, wherein a lower end of the windshield
plate at the support member side is inclined such that a portion of the lower end closer to the curtain edge guide
section is closer to the support member.
<13> The curtain coating apparatus according to <12>, wherein the inclination angle of the lower end of the windshield
plate is 0.1° to 40°.
<14> A curtain coating method, containing: ejecting coating liquid from a slit; guiding the coating liquid ejected from
the slit onto a support member in a curtain-like manner by means of a guide unit ; and conveying the support member,
wherein the guide unit contains a curtain edge guide section provided at both end portions of the coating liquid
ejected in a curtain-like manner relative to an opening direction of the slit, and a windshield plate arranged so as to
be in contact with the curtain edge guide section.
<15> The curtain coating method according to <14>, wherein the guide unit contains a slide surface, and the ejecting
is to eject the coating liquid onto the slide surface.
<16> The curtain coating method according to <15>, wherein the guide unit contains a slide surface curtain edge
guide section at both end portions of the slide surface relative to an opening direction of the slit.
<17> The curtain coating method according to any one of <14> to <16>, wherein the ejecting is to eject the coating
liquids from a plurality of slits.
<18> The curtain coating method according to any one of <14> to <17>, wherein the windshield plate is arranged
on the opposite side of the curtain edge guide section relative to a conveyance direction of the support member.
<19> The curtain coating method according to <18>, wherein the windshield plate is arranged parallel to the con-
veyance direction of the support member and perpendicular to the support member.
<20> The curtain coating method according to <18>, wherein the windshield plate is arranged perpendicular both
to the conveyance direction of the support member and the support member.
<21> The curtain coating method according to any one of <14> to <20>, wherein the windshield plate has a length
of 10 mm or more in the parallel direction to the support member.
<22> The curtain coating method according to any one of <14> to <21>, wherein the windshield plate has a length
of 10 mm or more in the perpendicular direction to the support member.
<23> The curtain coating method according to any one of <14> to <22>, wherein the distance between the curtain
edge guide section and the support member is smaller than or equal to the distance between the windshield plate
and the support member.
<24> The curtain coating method according to <23>, wherein the distance between the curtain edge guide section
and the support member is smaller than the distance between the windshield plate and the support member by 0
mm to 10 mm.
<25> The curtain coating method according to any one of <14> to <24>, wherein a lower end of the windshield plate
at the support member side is inclined such that a portion of the lower end closer to the curtain edge guide section
is closer to the support member.
<26> The curtain coating method according to <25>, wherein the inclination angle of the lower end of the windshield
plate is 0.1° to 40°.

[0011] According to the present invention, a curtain coating apparatus and curtain coating method capable of preventing
unstable swing of the curtain film caused by ambient air surrounding the end portion of the coating liquid curtain film,
preventing deposition of the coating liquid on the claw of the edge guide, and preventing the inward deviation of the
curtain film.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

FIG. 1 is a cross-sectional perspective view of a configuration example of a conventional curtain coating apparatus;
FIG. 2 is a cross-sectional perspective view of another configuration example of a conventional curtain coating
apparatus;
FIG. 3 is a top view of a conventional curtain coating apparatus, showing a configuration of a portion around a
coating liquid curtain film end portion;
FIG. 4A is a perspective view showing a conventional curtain coating apparatus;
FIG. 4B is an enlarged partial view of FIG. 4A;
FIG. 4C is a diagram explaining a mechanism for forming deposition on a claw during the curtain coating;
FIG. 5A is a schematic view showing a curtain coating apparatus according to a first embodiment of the present
invention;
FIG. 5B is a schematic view showing the curtain coating apparatus according to the first embodiment of the present
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invention at the operation time;
FIG. 6A is a schematic perspective view of the curtain coating apparatus according to the first embodiment, showing
a configuration of a portion around a curtain film end portion;
FIG. 6B is a schematic top view of the curtain coating apparatus according to the first embodiment, showing a
configuration of a portion around a curtain film end portion;
FIG. 7 is a schematic top view of a configuration of a portion around a curtain film end portion in a second modification
of a windshield plate of the curtain coating apparatus according to the present invention;
FIG. 8 is a schematic perspective view of a configuration of a portion around a curtain film end portion in a first
modification of a windshield plate of the curtain coating apparatus according to the present invention;
FIG. 9 is a view for explaining a state of the curtain edge guide and migration of the coating liquid during production;
FIG. 10A is a schematic view showing a curtain coating apparatus according to a second embodiment of the present
invention;
FIG. 10B is a schematic view showing the curtain coating apparatus according to the second embodiment of the
present invention at the operation time;
FIG. 11A is a view for explaining a state of "absence of inward deviation" in Table 1; and
FIG. 11B is a view for explaining a state of "presence of inward deviation" in Table 1.

DETAILED DESCRIPTION OF THE INVENTION

[0013] The curtain coating apparatus of the present invention includes an ejection unit having a slit for ejecting coating
liquid, a guide unit for guiding a coating liquid ejected from the slit in a curtain-like manner onto a support member , and
a conveyance unit 6 for conveying the support member , and may further include other unit as necessary.
[0014] The guide unit includes a curtain edge guide section provided at both edges of the coating liquid ejected in a
curtain-like manner relative to the slit opening direction, and a windshield plate arranged so as to be in contact with the
curtain edge guide section.
[0015] The windshield plate is preferably (1) disposed so as to be parallel to the conveyance direction of the support
member and vertical to the support member, or (2) disposed so as to be vertical to the conveyance direction of the
support member and vertical to the support member.
[0016] A length (width) of the windshield in the parallel direction to the support member is not particularly limited, and
the windshield is disposed on the entire length (width) of the support member with respect to the horizontal direction.
The length (width) of the windshield is preferably 10 mm or more, more preferably 10 mm to 30 mm.
[0017] A length (height) of the windshield in the vertical direction to the support member is not particularly limited, and
the windshield may be disposed entirely relative to the vertical direction to the support member. The length (height) of
the windshield is preferably 10 mm or more, more preferably 10 mm to 60 mm.
[0018] Hereinafter, the curtain coating apparatus of the present invention will be described in more detail with reference
to the accompanying drawings.
[0019] The following embodiments are preferred embodiments of the present invention, and various limitations which
are technically preferable are employed. However, the present invention is not limited to the following aspects unless
otherwise indicated.

(First embodiment)

[0020] FIG. 5A is a schematic view showing a curtain coating apparatus according to a first embodiment of the present
invention, and FIG. 5B is a schematic view showing the curtain coating apparatus according to a first embodiment of
the present invention at the operation time.
[0021] The coating liquid 3 is retained in a curtain coating head 1 which is the ejection unit having the slit. The coating
liquid 3 is ejected from the curtain coating head 1 (allowed to freely fall) in the gravitational direction onto a web 5 which
is the support member while being guided by a curtain edge guide 2 which is the curtain edge guide section provided
at the both end portions of the coating liquid 3. The web 5 is conveyed in one direction at a constant speed by the
conveyance unit including a backup roll 6 and other not-shown members. At this time, a vacuum unit 4, which is arranged
on the upstream side in the conveyance direction of the web 5 relative to the curtain of the coating liquid 3, reduces the
pressure of air in the space surrounded by the curtain edge guide 2, curtain of the coating liquid 3, web 5, and the like.
The windshield plate 9 is arranged so as to be in contact with the curtain edge guide 2 and shields the end portion of
the curtain of the coating liquid 3 from disturbed airflow. Reference numeral 3a denotes coating liquid (curtain film) and
reference numeral 3b denotes coating liquid (on the web).
[0022] The slit that the curtain coating head 1 has may have any shape as long as it can eject the coating liquid in a
curtain-like manner. Preferably, the slit has a rectangular cross-section with a sufficient length (in the slit opening direction)
for the slit width. The slit width and slit length can arbitrarily be designed according to the viscosity or ejection amount
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of the coating liquid, the size of the web to be used, or the like.
[0023] Further, the curtain coating head 1 may have a plurality of slits. In this case, it is preferable that different coating
liquids are ejected from the respective slits and coated onto the support member in a layered state.
[0024] In the present invention, the curtain edge guide 2 may be of any kind as long as it can form the curtain film and
may be a conventionally-known member.
[0025] Further, in the present invention, the coating liquid 3 may be of any kind as long as it can be formed into a
curtain film and may be conventionally- known liquid.
[0026] The vacuum unit 4 may be of any kind as long as it can suck air and reduce the pressure and may be a
conventionally-known apparatus. Further, the conveyance unit including the backup roll 6 may be of any kind as long
as it can convey the web 5 and may be a conventionally-known conveyance unit.
[0027] The web 5 is a base material made of paper, film, or thin-film metal, whose surface is to be coated with coating
liquid. The surface of the web 5 may be treated with a coating.
[0028] FIG. 6A is a schematic perspective view of the curtain coating apparatus according to the first embodiment,
showing a configuration of a portion around a curtain film end portion, and FIG. 6B is a schematic top view of the curtain
coating apparatus according to the first embodiment, showing a configuration of a portion around a curtain film end portion.
[0029] As shown in FIGs. 6A and 6B, the windshield plate 9 is attached to the lower end of the curtain edge guide 2
on the opposite side in the conveyance direction of the web 5 relative to the coating liquid 3a flowing in a curtain-like
manner. This configuration shields the end portion of the coating liquid curtain film 3a from disturbed airflow which is
generated on the opposite side of the curtain edge guide 2 relative to the web conveyance direction to affect that portion,
so that it is possible to prevent unstable swing of the curtain film 3a, thereby preventing inward deviation of the curtain
film 3a at the curtain edge guide 2.
[0030] In the present embodiment, the windshield plate 9 is arranged perpendicular both to the conveyance direction
of the web 5 and web 5. This configuration is effective for shielding the end portion of the coating liquid curtain film 3a
from disturbed airflow which is generated on the opposite side of the curtain edge guide 2 relative to the web conveyance
direction to affect that portion, so that it is possible to prevent unstable swing of the curtain film 3a, thereby preventing
inward deviation of the curtain film 3a at the curtain edge guide 2.
[0031] Although not particularly limited, metal such as iron, stainless steel, or aluminum and resin such as Teflon® or
PET may be preferably used as a material of the windshield plate 9.
[0032] The windshield plate 9 is preferably a plate-like member having a given width, height and thickness.
[0033] Further, the windshield plate 9 preferably has a length of 10 mm or more in the parallel direction (width direction
of the windshield plate 9) to the web 5. This configuration is effective for shielding the end portion of the coating liquid
curtain film 3a from disturbed airflow which is generated on the opposite side of the curtain edge guide 2 relative to the
web conveyance direction to affect that portion, so that it is possible to prevent unstable swing of the curtain film 3a,
thereby preventing inward deviation of the curtain film 3a at the curtain edge guide 2.
[0034] Further, the windshield plate 9 preferably has a length of 10 mm or more in the perpendicular direction (height
direction of the windshield plate 9) to the web 5. This configuration is effective for shielding the end portion of the coating
liquid curtain film 3a from disturbed airflow which is generated on the opposite side of the curtain edge guide 2 relative
to the web conveyance direction to affect that portion, so that it is possible to prevent unstable swing of the curtain film
3a, thereby preventing inward deviation of the curtain film 3a at the curtain edge guide 2.
[0035] Further, the distance between the lower end (end portion at the web 5 side) of the curtain edge guide 2 and
web 5 is preferably smaller than or equal to the distance between the lower end (end portion at the web 5 side) of the
windshield plate 9 and web 5. With this configuration, the size of a gap between the lower end of the curtain edge guide
2 and web 5 can be reduced and thereby reducing entrance of ambient air, so that it is possible to prevent unstable
swing of the curtain film 3a, thereby preventing inward deviation of the curtain film 3a at the curtain edge guide 2.
[0036] Further, the curtain edge guide 2 is preferably arranged closer to the web 5 than the windshield plate 9 by 0
mm to 10 mm. Namely, the distance between the curtain edge guide 2 and the web 5 is smaller than the distance
between the windshield plate 9 and the web 5 by 0 mm to 10 mm. When the curtain edge guide 2 is further away from
the web 5 than the windshield plate 9 by a distance of 10 mm or more, the curtain edge guide 2 cannot shield the end
portion of the coating liquid curtain film 3a from disturbed airflow which is generated on the opposite side of the curtain
edge guide 2 relative to the web conveyance direction to affect that portion, causing the curtain film 3a to swing and
thereby inward deviation of the curtain film 3a at the curtain edge guide 2 occurs.

(First modification of windshield plate)

[0037] FIG. 8 is a schematic top view of a configuration of a portion around a curtain film end portion in a first modification
of the windshield plate of the curtain coating apparatus according to the present invention.
[0038] The lower end of the windshield plate 9’ (end portion at the web 5 side) in the present modification is inclined
in a manner that a portion of the lower end is closer to the web 5 as the portion is close to the curtain edge guide 2.
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[0039] This configuration is effective to prevent the following problem. That is, as shown in FIG. 9, when the coating
liquid curtain film 3a is moved to the web position on the backup roll 6 at production start time, if the curtain film 3a
swings at this time, the coating liquid 3 is brought into contact with and caught by the windshield plate 9’. The coating
liquid 3 caught by the windshield plate 9’ drops to the lower end thereof. The coating liquid 3 then drops onto the web
5 to cause defective coating (blocking and the like due to excessive deposition of the coating liquid). While, in the present
modification, the coating liquid 3 caught by the windshield plate 9’ is moved to the curtain edge guide 2 side due to the
inclination of the lower end of the windshield plate 9’, thereby avoiding the coating liquid 3 caught by the windshield plate
9’ from dropping onto the web 5.
[0040] In this case, the inclination angle of the windshield plate 9’ is preferably 0.1° to 40°. When the inclination angle
is more than 40°, the curtain edge guide 2 cannot shield the end portion of the coating liquid curtain film 3a from disturbed
airflow which is generated on the opposite side of the curtain edge guide relative to the web conveyance direction to
affect that portion, causing the curtain film 3a to swing and thereby inward deviation of the curtain film 3a at the curtain
edge guide 2 occurs.

(Second modification of windshield plate)

[0041] FIG. 7 is a schematic perspective view of a configuration of a portion around a curtain film end portion in a
second modification of the windshield plate of the curtain coating apparatus according to the present invention.
[0042] In this modification, the windshield plate 9 is arranged parallel to the conveyance direction of the web 5 and
vertical to the web 5. This configuration shields the end portion of the coating liquid curtain film 3a from disturbed airflow
which is generated on the opposite side of the curtain edge guide 2 relative to the web conveyance direction to affect
that portion, so that it is possible to prevent unstable swing of the curtain film 3a, thereby preventing inward deviation
of the curtain film 3a at the curtain edge guide 2. (Second embodiment; modification of curtain coating apparatus)
[0043] FIG. 10A is a schematic view showing a curtain coating apparatus according to a second embodiment of the
present invention, and FIG. 10B is a schematic view showing the curtain coating apparatus according to a second
embodiment of the present invention at the operation time.
[0044] Preferably, the guide unit has a slide surface 7 and, more preferably, a slide surface curtain edge guide section
(slide portion edge guide) 8 is arranged at both end portions of the slide surface 7 relative to the slit opening direction.
[0045] The configuration shown in FIG. 2 can be applied without change to the slide surface 7 and slide surface curtain
edge guide section 8. Configurations other than the slide surface 7 and slide surface curtain edge guide section 8 are
the same as those of the curtain coating apparatus of the first embodiment, and the descriptions thereof are omitted here.
[0046] Hereinafter, with reference to FIGs. 10A and 10B, a configuration of the curtain coating apparatus according
to the second embodiment will be described.
[0047] In the present embodiment, a slide curtain coating head 1’, which is an ejection unit having a slit, ejects coating
liquid 3’ on the slide surface 7, and the coating liquid 3’ is layered on the slide surface 7. The ejected coating liquid 3’ is
slid on the slide surface 7 while being guided by the slide portion edge guide 8 which is the curtain edge guide section
arranged at both end portions (slit longitudinal direction end portions in the drawings) of the layered coating liquid and
then freely falls in the gravitational direction from the slide direction downstream end of the slide surface in a curtain-
like manner. At this time, the coating liquid 3’ is guided onto the web 5 which is the support member by the curtain edge
guide 2 which is the curtain edge guide section arranged at both end portions of the curtain of the coating liquid 3’. The
web 5 is conveyed in one direction at a constant speed by the conveyance unit including the backup roll 6 and other
not-shown members. The vacuum unit 4 is arranged on the upstream side in the conveyance direction of the web 5
relative to the curtain of the coating liquid 3’ and reduces the pressure of air in the space surrounded by the curtain edge
guide 2, curtain of the coating liquid 3’, web 5, and the like. Further, the windshield plate 9 is arranged so as to be in
contact with the curtain edge guide 2 and shields the end portion of the curtain of the coating liquid 3 from disturbed
airflow caused at the time of conveyance of the web 5 or at the time of operation of the vacuum unit 4.

EXAMPLES

[0048] Hereinafter, the present invention will be described in more detail with reference to Examples and Comparative
Examples, which however shall not be construed as limiting the scope of the present invention in any way. Parts used
in the examples mean parts by mass.

[Example 1]

[0049] The windshield plate 9 was attached to the lower end of the curtain edge guide 2 of the curtain coating apparatus
as shown in FIG. 1 so as to be arranged parallel to the conveyance direction of the web 5 (vertical to the conveyance
direction of the web) and vertical to the web 5 on the opposite side in the web conveyance direction relative to the coating
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liquid flowing in a curtain-like manner as shown in FIG. 6. The coating liquid was coated on the web 5 (paper) at a coating
speed of 400 m/min, with a coating width of 250 mm, and at a flow rate of coating liquid ejected from nozzle slit of 3,000
g/min.
[0050] The dimension of the windshield plate 9 (PET film) was set to 30 mm width x 60 mm height x 175 Pm thickness,
the distance between the windshield plate 9 and web 5 was set equal to that between the curtain edge guide 2 and web
5, the vacuum pressure of the vacuum unit 4 was set to -3 kpa, and the volume of water flowing along the curtain edge
guide 2 was set to 30 cc/min.
[0051] The coating liquid had a viscosity of 300 mPa·s and a static surface tension of 35 mN/m. The composition of
the coating liquid was as follows.

[0052] Then, presence/absence of the inward deviation of the curtain film at the curtain edge guide 2 and the state of
the deposition on the claw of the curtain edge guide were evaluated under the above coating conditions. The result is
shown in Table 1.

[Evaluation criteria for the inward deviation of the curtain film]

[0053]

A: No inward deviation of the curtain film for 24 hours
B: Occurrence of the inward deviation after 2 to 3 hours
C: Occurrence of the inward deviation after 1 hour

[Evaluation criteria for the state of the deposition of the claw of the curtain edge guide]

[0054]

A: Very small amount of the deposition on the claw
B: Small amount of the deposition on the claw
C: Large amount of the deposition on the claw

[Example 2]

[0055] The same coating procedure and evaluation as Example 1 were carried out using a slide curtain coating
apparatus as shown in FIG. 2. The result is shown in Table 1.

[Example 3]

[0056] The windshield plate 9 of the Example 2 was attached to the lower end of the curtain edge guide 2 so as to be
arranged perpendicular (parallel to the conveyance direction of the web 5) both to the conveyance direction of the web
5 and web 5 on the opposite side in the conveyance direction of the web 5 relative to the coating liquid 3 flowing in a
curtain-like manner, as shown in FIG. 7, and the same coating procedure and evaluation as Example 2 were carried
out. The result is shown in Table 1.

[Example 4]

[0057] The same coating procedure and evaluation as Example 2 were carried out provided that the length (width) of
the windshield plate 9 in the horizontal direction was set to 10 mm. The result is shown in Table 1.

[Example 5]

[0058] The same coating procedure and evaluation as Example 2 were carried out provided that the length (width) of
the windshield plate 9 in the horizontal direction was set to 5 mm. The result is shown in Table 1.

(Coating liquid composition)
Polyvinyl alcohol 85 parts
Green pigment 5 parts
Water 915 parts
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[Example 6]

[0059] The same coating procedure and evaluation as Example 2 were carried out provided that the length (height)
of the windshield plate 9 in the vertical direction was set to 10 mm. The result is shown in Table 1.

[Example 7]

[0060] The same coating procedure and evaluation as Example 2 was carried out provided that the length (height) of
the windshield plate 9 in the vertical direction was set to 5 mm. The result is shown in Table 1.

[Example 8]

[0061] The same coating procedure and evaluation as Example 2 were carried out provided that the distance in the
height direction between the windshield plate 9 and web 5 was made larger than the distance between the curtain edge
guide 2 and web 5 by 5 mm. The result is shown in Table 1.

[Example 9]

[0062] The same coating procedure and evaluation as Example 2 were carried out provided that the distance between
the windshield plate 9 and web 5 was made smaller than the distance between the curtain edge guide 2 and web 5 by
10 mm. The result is shown in Table 1.

[Example 10]

[0063] The same coating procedure and evaluation as Example 2 were carried out provided that the distance between
the windshield plate 9 and web 5 was made larger than the distance between the curtain edge guide 2 and web 5 by
15 mm. The result is shown in Table 1.

[Example 11]

[0064] The same coating procedure and evaluation as Example 2 were carried out provided that the distance between
the windshield plate 9 and web 5 was made smaller than the distance between the curtain edge guide 2 and web 5 by
2 mm. The result is shown in Table 1.

[Example 12]

[0065] The same coating procedure and evaluation as Example 2 were carried out provided that the lower end of the
windshield plate 9 was inclined downward in the width direction toward the curtain edge guide 2 side at 40° as shown
in FIG. 8. The result is shown in Table 1.

[Example 13]

[0066] The same coating procedure and evaluation as Example 2 were carried out provided that the lower end of the
windshield plate 9 was inclined downward in the width direction toward the curtain edge guide 2 side at 45° as shown
in FIG. 8. The result is shown in Table 1.

[Example 14]

[0067] The same coating procedure and evaluation as Example 2 were carried out provided that the lower end of the
windshield plate 9 of Example 2 was inclined downward in the width direction toward the curtain edge guide 2 side at
1° as shown in FIG. 8. The result is shown in Table 1.

[Comparative example 1]

[0068] The same coating procedure and evaluation as Example 1 were carried out provided that the windshield plate
9 was removed from the apparatus. The result is shown in Table 1.
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[Comparative example 2]

[0069] The same coating procedure and evaluation as Example 2 were carried out provided that the windshield plate
9 removed from the apparatus. The result is shown in Table 1.

[0070] The states of absence and presence of the inward deviation in Table 1 are explained in FIGs. 11A and 11B.
[0071] The results of the above Examples 1 to 14 and Comparative Examples 1 and 2 reveal that the curtain coating
apparatus of the present invention can prevent unstable swing of the curtain film caused by ambient air surrounding the
end portion of the coating liquid curtain film, prevent the coating liquid from depositing on the claw of the edge guide,
and prevent the inward deviation of the curtain film.

Claims

1. A curtain coating apparatus, comprising:

an ejection unit having a slit for ejecting coating liquid;
a guide unit configured to guide the coating liquid ejected from the slit onto a support member in a curtain-like
manner; and
a conveyance unit configured to convey the support member, wherein the guide unit comprises a curtain edge
guide section provided at both end portions of the coating liquid ejected in a curtain-like manner relative to an
opening direction of the slit, and a windshield plate arranged so as to be in contact with the curtain edge guide
section.

2. The curtain coating apparatus according to claim 1, wherein the guide unit comprises a slide surface, and the ejection
unit ejects the coating liquid onto the slide surface.

3. The curtain coating apparatus according to claim 2, wherein the guide unit comprises a slide surface curtain edge
guide section at both end portions of the slide surface relative to an opening direction of the slit.

Table 1

Inward deviation of film at curtain end State of deposition on claw of edge guide

Presence/absence Evaluation

Example 1 Absent for 24 hours A A

Example 2 Absent for 24 hours A A

Example 3 Absent for 24 hours A A

Example 4 Absent for 24 hours A A

Example 5 Present after 2 hours B B

Example 6 Absent for 24 hours A A

Example 7 Present after 3 hours B B

Example 8 Absent for 24 hours A A

Example 9 Absent for 24 hours A B

Example 10 Present after 2 hours B B

Example 11 Present after 3 hours B B

Example 12 Absent for 24 hours A A

Example 13 Present after 3 hours B B

Example 14 Absent for 24 hours A A

Comparative Example 1 Present after 1 hour C C

Comparative Example 2 Present after 1 hour C C
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4. The curtain coating apparatus according to any one of claims 1 to 3, wherein the ejection unit comprises a plurality
of slits.

5. The curtain coating apparatus according to any one of claims 1 to 4, wherein the windshield plate is arranged on
the opposite side of the curtain edge guide section relative to a conveyance direction of the support member.

6. The curtain coating apparatus according to claim 5, wherein the windshield plate is arranged parallel to the convey-
ance direction of the support member and perpendicular to the support member.

7. The curtain coating apparatus according to claim 5, wherein the windshield plate is arranged perpendicular both to
the conveyance direction of the support member and the support member.

8. The curtain coating apparatus according to any one of claims 1 to 7, wherein the windshield plate has a length of
10 mm or more in the parallel direction to the support member.

9. The curtain coating apparatus according to any one of claims 1 to 8, wherein the windshield plate has a length of
10 mm or more in the perpendicular direction to the support member.

10. The curtain coating apparatus according to any one of claims 1 to 9, wherein the distance between the curtain edge
guide section and the support member is smaller than or equal to the distance between the windshield plate and
the support member.

11. The curtain coating apparatus according to claim 10, wherein the distance between the curtain edge guide section
and the support member is smaller than the distance between the windshield plate and the support member by 0
mm to 10 mm.

12. The curtain coating apparatus according to any one of claims 1 to 11, wherein a lower end of the windshield plate
at the support member side is inclined such that a portion of the lower end closer to the curtain edge guide section
is closer to the support member.

13. The curtain coating apparatus according to claim 12, wherein the inclination angle of the lower end of the windshield
plate is 0.1° to 40°.

14. A curtain coating method, comprising:

ejecting coating liquid from a slit;
guiding the coating liquid ejected from the slit onto a support member in a curtain-like manner by means of a
guide unlit and
conveying the support member,

wherein the guide unit comprises a curtain edge guide section provided at both end portions of the coating liquid
ejected in a curtain-like manner relative to an opening direction of the slit, and a windshield plate arranged so as to
be in contact with the curtain edge guide section.
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