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(54) Coating device and coating method using said device

(57) A coating device (100) is provided which has a
bar (2) which coats a coating liquid on a strip-shaped
body conveyed in a given direction, and a dam-shaped
member (6) disposed at an upstream side of the bar (2)
so as to face the bar (2). Also provided is a coating meth-
od which, in the coating device, supplies the coating liq-

uid from between the dam-shaped member (6) and the
bar (2) so as to carry out coating. A flow rate of the coat-
ing liquid passing through a gap between the strip-
shaped body and the dam-shaped member (6) is set to
be 3 m/min or more. A flow rate of the coating liquid
passing through a gap between the bar (2) and the dam-
shaped member (6) is set to be 5 mm/sec or more.
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Description

BACKGROUND OF THE INVENTION

Technical Field

[0001] The present invention relates to a coating device and a coating method. In particular, the present invention
relates to a coating device and a coating method in which, even when coating a highly viscous coating liquid onto a
strip-shaped body while conveying the strip-shaped body at high speed, local absence of the coating liquid due to the
accompanying air which is brought in together with the strip-shaped body does not arise.
[0002] Moreover, the present invention relates to a coating device and a coating method in which, in a coating device
which has a bar which coats a coating liquid on a strip-shaped body conveyed in a given direction and a dam-shaped
member disposed at the upstream side of the bar, can effectively prevent problems at the coated surface which are
caused by stuck matter which arises at the dam-shaped member at the upstream side.

Description of the Related Art

[0003] A planographic printing plate undergoes processes as follows to be fabricated. Commonly, at least one face
of an aluminium web formed of pure aluminium or an aluminium alloy is dressed. Then an electrolytic oxidation layer
is formed at that face as necessary, and thus a support web is formed. Next, a platemaking layer-forming liquid, such
as a photosensitive layer formation solution, or a heat-sensitive layer formation solution, is coated onto a surface at
the side of the support that has been dressed and is dried, and a photosensitive or heat-sensitive platemaking layer
surface is formed.
[0004] Generally, a bar coater is employed for coating a coating liquid, such as a photosensitive layer formation
solution, or a heat-sensitive layer formation solution, at a belt body, such as the aforementioned support web.
[0005] Conventionally, this bar coater is generally equipped with a bar and a coating section. While the bar is in
contact with a lower surface of a continually running web, the bar rotates in a direction the same as the running direction
of the web, or a direction opposite thereto. While the web is running, the coating section discharges the coating liquid
at an upstream side from the bar, relative to the running direction of the web, and forms a coating liquid pool, thus
coating the coating liquid onto the lower face of the web. The upstream side relative to the running direction of a web
is hereafter referred to simply as "the upstream side".
[0006] The bar coater may be a bar coater disclosed in Utility Model Registration No. 2, 054, 836 includes a dam
plate which is provided in proximity with a bar at the upstream side of the bar, and is formed such that thickness at an
upper end portion thereof becomes thin toward a downstream side in the running direction of the web. The upper end
portion of the dam plate curves toward the bar, and includes a flat face with a length of 0.1 to 1 mm at a peak portion
thereof. Another bar coater may be one disclosed in Japanese Patent Application Publication (JP-B) No. 58-004589,
which includes a first dam plate which is formed such that thickness at an upper end portion thereof becomes thinner
toward a downstream side. This bar coater is also provided with a second dam plate at the downstream side of the
bar. The downstream side in the running direction of a web is hereafter referred to simply as "the downstream side".
[0007] When the running speed of the support web becomes higher, an entrained air layer, which is a film of air that
follows along and runs with the support web, that is, entrained air, is formed at the surface of the support web.
[0008] In either of the above-described bar coaters, when an entrained air layer is formed at the surface of the support
web, the entrained air layer is carried into the coating liquid pool. As a result, the coating liquid is not applied to the
surface of the support web uniformly, and coating of the coating liquid is not carried out stably, causing film disconti-
nuities.
[0009] When the flow rate of the coating liquid which flows out from the gap between the bar and the dam plate is
low, the flow of the coating liquid which overflows from the dam plate to the upstream side is intermittent, and is not
uniform along the direction in which the dam plate extends, i.e., the widthwise direction of the strip-shaped body which
is passing above the dam plate.
[0010] Accordingly, at the upstream side edge portion at the dam plate, the phenomenon of drying and sticking arises
in which the coating liquid, which has adhered to the dam plate, dries out and sticks thereto. The stuck matter which
arises due to this drying and sticking is a cause of various problems in surface quality at the coated surface on which
the coating liquid is coated, such as coating streaks which are stripe-like defects, the adhesion of stuck matter in which
the stuck matter comes off of the dam plate and adheres to the coated surface, and the like.

SUMMARY OF THE INVENTION

[0011] An object of the present invention is to provide a coating device and a coating method which can carry out
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stable coating without problems such as local absence of the coating liquid at a coated film or the like arising, even in
cases in which coating is carried out while a strip-shaped body such as a support web or the like is traveling at a high
speed of an extent such that an accompanying air film is formed on the surface.
[0012] In the present invention, stuck matter which sticks to the dam-shaped member does not arise even in cases
in which the flow rate of the coating liquid discharged out from between the bar and the dam plate is low. Accordingly,
another object of the present invention is to provide a coating device and a coating method in which problems with the
surface quality, such as coating streaks or the like, do not arise.
[0013] A first aspect of the present invention is a coating device having a bar which coats a coating liquid on a strip-
shaped body conveyed in a given direction, and a dam-shaped member disposed at an upstream side of the bar so
as to face the bar. The coating device carries out coating by supplying the coating liquid from between the dam-shaped
member and the bar. A flow rate of the coating liquid passing through a gap between the strip-shaped body and the
dam-shaped member is set to be 3 m/min or more.
[0014] In this coating device, a portion of the coating liquid supplied from between the dam-shaped member and the
bar toward the strip-shaped body is coated onto the strip-shaped body. The remainder of the coating liquid passes
through the gap between the dam-shaped member and the strip-shaped body, and flows down toward the upstream
side of the dam-shaped member.
[0015] The flow rate of the coating liquid flowing through the gap toward the upstream side is set to be 3 m/min or
more. Therefore, the accompanying air, which is brought into the coating device together with the strip-shaped body,
is pushed to return toward the upstream side, i.e., is eliminated. Accordingly, such accompanying air is not brought
into the coating device.
[0016] Accordingly, even in cases in which the conveying speed of the strip-shaped body is raised, local absence of
the coating liquid caused by accompanying air does not arise, and a uniform coated surface can be obtained.
[0017] The bar may be smooth bars with surfaces which are even. The bars may also be, for example, grooved bars
in which circumferential direction grooves are formed, wire bars at whose surfaces metallic wires with diameters of
around 0.1 mm are wound to a certain pitch or are tightly wound.
[0018] Belt bodies have continuous belt forms and include base materials having flexibility. Specific examples include,
besides a support web mentioned above, base materials which are employed in photosensitive materials, magnetic
recording materials. Abase material may be, for example, the aforementioned support web, a base material for a
photographic film, baryta paper for photographic printing paper, a base material for an audio recording tape, a base
material for a video tape, or a base material for a floppy disk. Alternatively, metallic thin plates employed for coated
metallic plates, such as a color steel sheet, can be used.
[0019] Besides a platemaking layer-forming liquid mentioned in the "Description of the Related Art", the coating liquid
may be a photosensitive agent colloid solution employed for forming a photosensitive layer for silver salt photography,
a magnetic layer formation solution employed in formation of a magnetic layer of the above-mentioned magnetic re-
cording material, various coating materials employed for undercoat layers, intermediate coating layers, and overcoat
layers of the above-mentioned coated metallic plates.
[0020] In the present invention, at the time of coating, the gap between the strip-shaped body and the dam-shaped
member may be 0.1 to 3 mm.
[0021] In a coating device in which the gap is set in this way, even when the coating liquid is supplied at the usual
liquid feed amount at a bar coater, local absence of the coating liquid caused by the bringing-in of accompanying air
can be particularly effectively prevented because the flow rate of the coating liquid passing through the gap between
the strip-shaped body and the dam-shaped member is set to 3 m/min or more.
[0022] In the present invention, a pressing roller, which presses the strip-shaped body toward the bar, may be pro-
vided at the upstream side of the dam-shaped member.
[0023] In a coating device provided with such a pushing roller, the size of the gap between the strip-shaped body
and the dam-shaped member at the time of coating can be increased or decreased by increasing or decreasing the
pressing force of the pressing roller. Thus, the gap can easily be controlled to a size corresponding to the supplied
amount of the coating liquid.
[0024] In the present invention, the bar may be able to rotate at a circumferential speed which is different than the
conveying speed of the strip-shaped body.
[0025] In a coating device having such a structure, a stable pool of the coating liquid is formed by the space between
the strip-shaped body and the bar and the dam plate. Thus, the coating liquid can be coated even more uniformly and
stably.
[0026] In the present invention, the bar may be able to rotate at a circumferential speed which is equal to the conveying
speed of the strip-shaped body.
[0027] In a coating device having such a structure, the bar can be made to be slave-driven by the strip-shaped body.
Thus, a bar driving device for rotating the bar can be omitted.
[0028] In the present invention, the bar may be able to rotate in a direction opposite to the conveying speed of the
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strip-shaped body.
[0029] In a coating device having such a structure, a stable pool of the coating liquid is formed by the space between
the strip-shaped body and the bar and the dam plate. Thus, the coating liquid can be coated even more uniformly and
stably.
[0030] A second aspect of the present invention is a coating method which coats a coating liquid onto a strip-shaped
body conveyed in a given direction, by using a coating device having a bar which coats the coating liquid and a dam-
shaped member which is disposed at an upstream side of the bar so as to face the bar. The coating method comprises
the step of carrying out coating with a flow rate of the coating liquid passing through a gap between the strip-shaped
body and the dam-shaped member being set to be 3 m/min or more.
[0031] In accordance with this coating method, for the same reasons as described above, even in cases in which
the conveying speed of the strip-shaped body is raised, local absence of the coating liquid caused by accompanying
air does not arise, and a uniform coated surface can be obtained.
[0032] A third aspect of the present invention is a coating device having a bar which coats a coating liquid on a strip-
shaped body conveyed in a given direction, and an upstream side dam-shaped member disposed at an upstream side
of the bar so as to face the bar. The coating device carries out coating by supplying the coating liquid from between
the upstream side dam-shaped member and the bar. A flow rate of the coating liquid passing through a gap between
the bar and the upstream side dam-shaped member is set to be 5 mm/sec or more.
[0033] In this coating device, the flow rate of the coating liquid passing through the gap between the upstream side
dam-shaped member and the bar is set to be 5 mm/sec or more. Therefore, a uniform flow of coating liquid, which
flows over the upstream side dam-shaped member toward the upstream side, is continuously formed.
[0034] Accordingly, no drying and sticking arises at the upstream side dam-shaped member. Therefore, the occur-
rence of problems in surface quality, which are caused by stuck matter which is formed due to this drying and sticking,
is prevented.
[0035] A fourth aspect of the present invention is a coating device having a bar which coats a coating liquid on a
strip-shaped body conveyed in a given direction, an upstream side dam-shaped member disposed at an upstream side
of the bar so as to face the bar, and a downstream side dam-shaped member disposed at a downstream side of the
bar so as to face the bar. The coating device carries out coating by supplying the coating liquid from between the
upstream side dam-shaped member and the bar. A flow rate of the coating liquid both at a primary side clearance
which is a gap between the bar and the upstream side dam-shaped member, and at a secondary side clearance which
is a gap between the bar and the downstream side dam-shaped member, is set to be 5 mm/sec or more.
[0036] In this coating device, not only the flow rate of the coating liquid at the primary side clearance, but also the
flow rate of the coating liquid at the secondary side clearance, is set to be 5 mm/sec or more. Thus, a uniform flow of
the coating liquid is formed continuously at the downstream side dam-shaped member as well.
[0037] Accordingly, the occurrence of drying and sticking is prevented at the downstream side dam-shaped member
as well. Therefore, in the present coating device, the occurrence of problems in surface quality, which are caused by
this drying and sticking, is prevented even more effectively than in the coating device of the first aspect.
[0038] In the present invention, the gap between the bar and the upstream side dam-shaped member may be set
to be 0.1 to 10 mm.
[0039] In a coating device in which setting is carried out in this way, even when the coating liquid is supplied at the
usual liquid feed amount, the generation of stuck matter at the upstream side dam-shaped member and the downstream
side dam-shaped member, and the occurrence of problems in surface quality accompanying such generation of stuck
matter, can be effectively prevented because the coating liquid flows through the primary side clearance and the sec-
ondary side clearance at a flow rate of 5 mm/sec or more.
[0040] In this coating device, the upstream side dam-shaped member and the downstream side dam-shaped member
may be fixed with respect to the bar. However, if the upstream side dam-shaped member and the downstream side
dam-shaped member are formed so as to be able to approach and move away from the bar, by moving the upstream
side dam-shaped member and the downstream side dam-shaped member, the primary side clearance and the sec-
ondary side clearance can be enlarged when the discharged amount of the coating liquid is high, and the primary side
clearance and the secondary side clearance can be reduced when the discharged amount of the coating liquid is small.
Accordingly, in this coating device, regardless of the discharged amount of the coating liquid, it is easy to maintain the
flow rate of the coating liquid at 5 mm/sec or more at the primary side clearance and the secondary side clearance.
[0041] In the third and fourth aspects of the present invention, the bar may be able to rotate at a circumferential
speed which is equal to the conveying speed of the strip-shaped body.
[0042] In a coating device in which setting is carried out in this way, the bar can be made to be slave-driven by the
strip-shaped body. Thus, a bar driving device for rotating the bar can be omitted.
[0043] In the third and fourth aspects of the present invention, the bar may be able to rotate at a circumferential
speed which is different than the conveying speed of the strip-shaped body.
[0044] In a coating device in which setting is carried out in this way, a stable pool of the coating liquid is formed by
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the space between the strip-shaped body and the bar and the dam plate. Thus, a coated film which is even more
uniform is formed.
[0045] In the third and fourth aspects of the present invention, the bar may be able to rotate in a direction opposite
to the conveying speed of the strip-shaped body.
[0046] In a coating device in which setting is carried out in this way, a stable pool of the coating liquid is formed.
Thus, a coated film which is even more uniform is formed.
[0047] A fifth aspect of the present invention is a coating method which coats a coating liquid onto a strip-shaped
body conveyed in a given direction, by using a coating device having a bar which coats the coating liquid and an
upstream side dam-shaped member which is disposed at an upstream side of the bar so as to face the bar. The coating
method comprises the step of carrying out coating with a flow rate of the coating liquid passing through a gap between
the bar and the upstream side dam-shaped member being set to be 5 mm/sec or more.
[0048] For the same reasons as described in connection with the third aspect of the present invention, in accordance
with this coating method, it is possible to prevent stuck matter from arising at the top portion of the upstream side dam-
shaped member, and prevent the occurrence of problems in surface quality caused by such stuck matter at the coated
surface of the strip-shaped body.

BRIEF DESCRIPTION OF THE DRAWINGS

[0049]

Fig. 1 is a schematic diagram showing the structure of one example of a coating device relating to the present
invention.
Fig. 2 is an enlarged view showing the structure of a vicinity of a bar in the coating device shown in Fig. 1, and
showing an interval between a strip-shaped body and a dam-shaped member.
Fig. 3 is an enlarged view showing the structure of the vicinity of the bar in the coating device shown in Fig. 1, and
showing an interval between the dam-shaped member and the bar.

DETAILED DESCRIPTION OF THE EMBODIMENT

[0050] The basic structure of one example of the coating device relating to the present invention is shown in Fig. 1.
The structure of the vicinity of a bar in the coating device is shown in Fig. 2.
[0051] A coating device 100 relating to the present embodiment is a coating device which coats a liquid for forming
a plate-making layer on a roughened surface Sg of a support web W which travels continuously along the direction of
arrow a in Fig. 1. The support web W is one example of the strip-shaped body in the present invention. The liquid for
forming a plate-making layer is one example of the coating liquid in the present invention.
[0052] As shown in Fig. 1, the coating device 100 has, beneath a conveying plane T which is a conveying path of
the support web W, a bar 2 which is disposed orthogonal with respect to the traveling direction of the support web W,
and a supporting stand 4 which is a plate-shaped member which supports the bar 2 from beneath. At the upstream
side, in the traveling direction a, of the supporting stand 4 and the bar 2, the coating device 100 has an upstream side
dam-shaped member 6 which is provided parallel to the bar 2 and so as to oppose the bar 2 and the supporting stand
4. Moreover, at the downstream side, in the traveling direction a, of the supporting stand 4 and the bar 2, the coating
device 100 has a downstream side dam-shaped member 8 which is provided parallel to the bar 2 and so as to oppose
the bar 2 and the supporting stand 4. The upstream side dam-shaped member 6 corresponds to the dam-shaped
member in the coating device of the present invention. A V-shaped bar holding groove 4A, which holds the bar 2, is
provided in the top surface of the supporting stand 4, at which top surface the bar 2 is held. The dam-shaped members
6, 8 may be plates.
[0053] The distance between the upstream side dam-shaped member 6 and the bar 2 may be about 0.1 to 3 mm.
[0054] Further, as shown in Fig. 2, the interval between the support web W and the upstream side dam-shaped
member 6 may be adjusted such that the size of the gap to between the top end of the upstream side dam-shaped
member 6 and the support web W is in the range of 0.1 to 3 mm, and in particular, is in the range of 0.3 to 1 mm.
[0055] As shown in Fig. 3, the size of the interval between the upstream side dam-shaped member 6 and the bar 2,
i.e., a primary side clearance t1, and the interval between the downstream side dam-shaped member 8 and the bar 2,
i.e., a secondary side clearance t2, may each be set to be about 0.1 to 10 mm. Note that both the upstream side dam-
shaped member 6 and the downstream side dam-shaped member 8 may be formed such that the distance between
the supporting stand 4 and the upstream side dam-shaped member 6 and the distance between the supporting stand
4 and the downstream side dam-shaped member 8 can be adjusted.
[0056] An upstream side coating liquid supplying flow path 10, which supplies the liquid for forming a plate-making
layer to the upstream side of the bar 2, is provided between the supporting stand 4 and the upstream side dam-shaped
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member 6. A downstream side coating liquid supplying flow path 12, which supplies the liquid for forming a plate-
making layer to the downstream side of the bar 2, is provided between the supporting stand 4 and the downstream
side dam-shaped member 8.
[0057] The upstream side dam-shaped member 6, the supporting stand 4, and the downstream side dam-shaped
member 8 are supported from beneath by a base 20 which can be raised and lowered. The base 20 is formed as a
shallow box whose top surface is open, so as to be able to receive and recover the liquid for forming a plate-making
layer which crosses over the upstream side dam-shaped member 6 and the downstream side dam-shaped member
8 and flows down. The base 20 has, at the bottom surface thereof, an upstream side liquid supplying conduit 22 which
supplies the liquid for forming a plate-making layer to the upstream side coating liquid supplying flow path 10, a down-
stream side liquid supplying conduit 24 which supplies the liquid for forming a plate-making layer to the downstream
side coating liquid supplying flow path 12, and a coating liquid recovery conduit 26 which recovers the liquid for forming
a plate-making layer received in the base 20. The upstream side liquid supplying conduit 22, the downstream side
liquid supplying conduit 24, and the coating liquid recovery conduit 26 are all connected to a coating liquid storing tank
30 in which the liquid for forming a plate-making layer is stored.
[0058] An upstream side liquid supplying pump 32, which supplies the liquid for forming a plate-making layer which
is stored in the coating liquid storing tank 30 to the upstream side coating liquid supplying flow path 10, is provided at
the upstream side liquid supplying conduit 22. A downstream side liquid supplying pump 34, which supplies the liquid
for forming a plate-making layer to the downstream side coating liquid supplying flow path 12, is provided at the down-
stream side liquid supplying conduit 24.
[0059] A pressing roller 40 is provided at the upstream side of the upstream side dam-shaped member 6. The pressing
roller 40 abuts, from above, the upper surface of the support web W, i.e., the surface at the side opposite the roughened
surface Sg, and presses the support web W downward, i.e., toward the bar 2. By increasing and decreasing the pressing
force by which the pressing roller 40 presses the support web W, the size of the gap to between the support web W
and the upstream side dam-shaped member 6 can be increased and decreased.
[0060] Web holding rollers 50 and 52, which abut the top surface of the support web W and hold the support web W
such that the support web W is conveyed along the conveying path T, are disposed at the upstream side and down-
stream side of the coating device 100.
[0061] Any of smooth bar, grooved bar, and wire bar can be used as the bar 2. As shown in Fig. 1, the coating bar
may be driven in the direction opposite to the traveling direction a of the support web W. Or, the coating bar may be
driven in the same direction as the traveling direction a, or may be slave-rotated.
[0062] As shown in Figs. 1 through 3, the upstream side surface of the upstream side dam-shaped member 6 is
bent, at the upper end portion thereof, toward the downstream side. The downstream side surface is formed in a vertical
plane shape. Thus, the top end portion of the upstream side dam-shaped member 6 is formed on the whole as a wedge
shape whose thickness decreases toward the top.
[0063] The upstream side surface of the downstream side dam-shaped member 8 is formed in a vertical plane shape.
The downstream side surface is bent, at the upper end portion thereof, toward the downstream side. Thus, the top end
portion of the downstream side dam-shaped member 8 is formed on the whole as a wedge shape whose thickness
decreases toward the top.
[0064] At the coating device 100, the liquid for forming a plate-making layer, which is stored in the coating liquid
storing tank 30, is supplied through the upstream side liquid supplying conduit 22 to the upstream side coating liquid
supplying flow path 10, and is supplied to the space formed by the support web W and the bar 2 and the upstream
side dam-shaped member 6.
[0065] A portion of the liquid for forming a plate-making layer which is supplied to this space is adhered to the rough-
ened surface of the support web W by the bar 2. The remainder of the liquid for forming a plate-making layer flows out
to the upstream side from the gap to between the support web W and the top portion of the upstream side dam-shaped
member 6, flows along the upstream side surface of the upstream side dam-shaped member 6, and flows down into
the base 20.
[0066] The liquid for forming a plate-making layer, which is supplied to the upstream side coating liquid supplying
flow path 10, passes through the primary side clearance t1, and is supplied to the pool of coating liquid formed by the
support web W and the bar 2 and the upstream side dam-shaped member 6.
[0067] The liquid for forming a plate-making layer, which is supplied to the downstream side coating liquid supplying
flow path 12, passes through the secondary side clearance t2, is supplied to the downstream side at the bar 2, overflows
to the downstream side along the top surface of the downstream side dam-shaped member 8, and flows down onto
the base 20.
[0068] The liquid for forming a plate-making layer, which flows down into the base 20, returns to the coating liquid
storing tank 30 through the coating liquid recovery conduit 26.
[0069] Here, given that the amount of the coating liquid supplied at the upstream side liquid supplying pump 32 is
S, the size of the gap to is to, the flow rate of the liquid for forming a plate-making layer at the gap to is V, and the liquid
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feed width by which the liquid for forming a plate-making layer is fed toward the gap from the upstream side coating
liquid supplying flow path 10 is w, the relationship

is established among S, to, V and w. Further, the liquid feed amount S can be determined by a flow meter provided at
the exit side of the upstream side liquid supplying pump 32. The size of the gap to can be determined by raising the
base 20 up to the height at the time of carrying out coating of the liquid for forming a plate-making layer, and inserting
clearance gauges of various thicknesses into the gap to. Moreover, the liquid feed width w can be determined by
measuring, by a scale or a tape measure or the like, the width by which the liquid for forming a plate-making layer flows
out from between the bar 2 and the upstream side dam-shaped member 6.
[0070] When the flow rate V is set to 3 m/min or more by adjusting the size of the gap t0 by raising or lowering the
pressing bar 40, or by controlling the liquid feed amount S by raising or lowering the rotational speed of the upstream
side liquid supplying pump 32 or the degree of opening of a throttle valve (not illustrated) provided at the exit side
thereof, the accompanying air which is brought into the coating device 100 by the support web T is pushed out to return
to the upstream side by the flow of the liquid for forming a plate-making layer which passes through the gap t0.
[0071] Accordingly, even in cases in which the support web W is conveyed at a high speed, the accompanying air
at the surface of the support web W is eliminated. Thus, defects such as local absence of the coating liquid or the like
at the coated film can effectively be prevented from arising.
[0072] Given that the liquid feed amount of the upstream side liquid supplying pump 32 is S1 the liquid feed amount
of the downstream side liquid supplying pump 34 is S2, the flow rate of the liquid for forming a plate-making layer at
the primary side clearance t1 is V1, the flow rate of the liquid for forming a plate-making layer at the secondary side
clearance t2 is v2, and the liquid feed width by which the liquid for forming a plate-making layer is fed at the upstream
side coating liquid supplying flow path 10 and the downstream side coating liquid supplying flow path 12 is w, the
following relationships are established among S1, S2, t1, t2, v1, v2 and w:

Further, the liquid feed amount S1 and the liquid feed amount S2 can be determined by flow meters provided at the
exit sides of the upstream side liquid supplying pump 32 and the downstream side liquid supplying pump 34. The
thicknesses of the primary side clearance t1 and the secondary side clearance t2 can be determined by inserting
clearance gauges of various thicknesses between the bar 2 and the upstream side dam-shaped member 6, and be-
tween the bar 2 and the downstream side dam-shaped member 8. Moreover, the liquid feed width w can be determined
by measuring, by a scale or a tape measure or the like, the width by which the liquid for forming a plate-making layer
flows out from between, on the one hand, the bar 2 and, on the other hand, the upstream side dam-shaped member
6 and the downstream side dam-shaped member 8.
[0073] When the flow rates v1 and v2 are set to 5 mm/sec or more by adjusting the thicknesses of the primary side
clearance t1 and the secondary side clearance t2 by making the upstream side dam-shaped member 6 and the down-
stream side dam-shaped member 8 approach or move away from the support stand 4, or by controlling the liquid feed
amounts S1 and S2 by increasing or reducing the rotational speeds of the upstream side liquid supplying pump 32 and
the downstream side liquid supplying pump 34 or the degrees of opening of the throttle valves (not illustrated) provided
at their exit sides, a uniform and continuous flow of the liquid for forming a plate-making layer is formed at both the
upstream side dam-shaped member 6 and the downstream side dam-shaped member 8.
[0074] Accordingly, it is possible to effectively prevent the liquid for forming a plate-making layer from sticking to the
top surfaces of the upstream side dam-shaped member 6 and the downstream side dam-shaped member 8 such that
stuck matter arises and the stuck matter adheres to the coated surface such that various problems in the surface quality
(such as coating streaks or the like) arise.

V = S/to. w

v1 = S1/t1 w (1)

v2 = S2/t2 .w (2)
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[Comparative Examination Example A]

(Examples 1 through 3, Comparative Examples 1 and 2)

[0075] One surface of an aluminum web of a width of 800 mm was roughened by being successively subjected to
brush grain processing, alkali etching processing and electrolytic surface roughening. The one surface was then sub-
jected to an anodizing treatment such that the support web was formed.
[0076] By using the coating device shown in Fig. 1, a liquid for forming a photosensitive layer, which served as a
liquid for forming a plate-making layer, was coated on the roughened surface Sg of the support web, and was dried
such that a photosensitive layer was formed. The conditions for coating the photosensitive layer coating liquid were
as follows. Note that, in the present examples and comparative examples, the flow rate V, of the liquid for forming a
photosensitive layer, at the gap t was set by setting the liquid feed amount S of the liquid for forming a photosensitive
layer. The size of the gap t was measured by raising the base 20 to the height at the time of coating the liquid for
forming a photosensitive layer, and inserting clearance gauges of various thicknesses between the upstream side dam-
shaped member 6 and the support web W. The size of the gap t1 was measured by inserting clearance gauges of
various thicknesses between the bar 2 and the upstream side dam-shaped member 6.

[0077] The results are shown in Table 1. In Table 1 and other tables to be presented later, "OK" denotes that the
occurrence of local absence of the coating liquid at the coated surface was not observed, and there is no problem in
surface quality. The sign "SOME" denoted that the surface quality was not good to some extent. The sign "x" denotes
that the occurrence of local absence of the coating liquid was clearly observed. The sign "C. Ex." means comparative
example while the sign "Ex." means example. "Coated surface quality" also stands for the evaluation of coating per-
formance of an example or a comparative example.

[0078] As is shown in Table 1, in Examples 1 through 3 in which the flow rate v1, of the liquid for forming a photo-
sensitive material, at the primary side clearance t1 was 5 mm/sec or more, neither the generation of stuck matter at
the upstream side dam-shaped member 6, nor problems in surface quality due to the stuck matter adhering to the
coated surface of the liquid for forming a photosensitive layer were observed. In Comparative Examples 3 and 4 in
which the flow rate v1 was less than 5 mm/sec, both the generation of stuck matter and problems in surface quality
were observed.

a. thickness of support web W 0.3 mm
b. conveying speed of support web W 50 m/min
c. bar coating amount (amount coated onto support web W by bar 2) 20 cc/m2

d. outer diameter of bar 2 10 mm
e. rotational speed of bar 2 -50 rpm (reverse rotation)
f. viscosity of liquid for forming a photosensitive layer 1 mPa·s
g. liquid feed amount S 1.5 liters/min
h. liquid feed width w 1000 mm
i. outer diameters of pressing rollers 50 and 52 50 mm
j. size of primary side clearance t1 5.0 mm

TABLE 1:

flow rate v1 at primary side clearance
t1

drying and sticking of liquid for
forming a photosensitive layer on

primary side dam plate

Coated surface quality

C. Ex. 1 3.0 mm/sec 3 3 (i)

C. Ex. 2 4.0 mm/sec SOME 3 (ii)

Ex. 1 5.0 mm/sec OK OK

Ex. 2 8.0 mm/sec OK OK

Ex. 3 10.0 mm/sec OK OK

(i) occurrence of coating streaks/adhesion of stuck matter onto support web.

(ii) occurrence of coating streaks/adhesion of stuck matter onto support web
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[Comparative Examination Example B]

(Examples 4 through 8, Comparative Examples 3 through 6)

[0079] One surface of an aluminum web of a width of 800 mm was roughened according to the same procedures of
the examples 1 through 3. The one surface was then subjected to an anodizing treatment such that the support web
was formed.
[0080] By using the coating device shown in Fig. 1, a liquid for forming a photosensitive layer, which served as a
liquid for forming a plate-making layer, was coated on the roughened surface Sg of the support web, and was dried
such that a photosensitive layer was formed. The conditions for coating the photosensitive layer coating liquid were
as follows. Note that, in the present Examples and Comparative Examples, the flow rate V, of the liquid for forming a
photosensitive layer, at the gap t was set by setting the liquid feed amount S of the liquid for forming a photosensitive
layer. Further, the size of the gap t was measured by raising the base 20 to the height at the time of coating the liquid
for forming a photosensitive layer, and inserting clearance gauges of various thicknesses between the upstream side
dam-shaped member 6 and the support web W. Further, the size of the gap t was measured by inserting clearance
gauges of various thicknesses between the bar 2 and the upstream side dam-shaped member 6.

[0081] The relationship between the liquid feed amount S and the liquid feed width w and the gap t was as per
following Table 2.

[0082] The surface texture of the roughened surface of the support web was 0.5 µm according the following meas-
urement. The photosensitive layer formed by the above procedure was removed from the support web. The central
portion of the support web was cut into an appropriate size as a specimen. The cut central portion was then placed on
a platen of a surface texture measuring instrument in a state that the measuring direction is perpendicular to the rolling
direction of aluminum. A 24-mm distance was measured once to show a result in µm. The instrument was the model
code 113B made by Tokyo Seimitsu Co., Ltd.
[0083] Results of forming a photosensitive layer were tabulated into Table 3 as follows.

a. thickness of support web W 0.1 - 0.5 mm
b. conveying speed of support web W 50 m/min - 200 m/min
c. bar coating amount (amount coated onto support web W by bar 2) 20 cc/m2

d. outer diameter of bar 2 10 mm, 15 mm
e. rotational speed of bar 2 -50 rpm (reverse rotation)
f. viscosity of liquid for forming a photosensitive layer 10 mPa.s
g. outer diameter of pressing roller 40 50 mm
h. distance between central lines of pressing roller 40 and bar 2 30 mm
i. liquid feed amount S 1.0 to 10 liters/min
j. liquid feed width w 1000 mm
k. size of gap t 0.5 mm

TABLE 2

Gap t = 0.5 mm and Liquid Feed Width w = 1000 mm

S (liters/min) V (m/min)

1 2

1.5 3

5 10

10 20

TABLE 3:

Flow rate between dam
plates 6 (m/min)

Volume of supplied
liquid (l/min)

Conveying speed (m/
min)

Coated surface quality

C. Ex. 3 2.0 1.0 50 OK
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[0084] As shown in Table 3, in the comparative example 3 in which the flow rate v, of the liquid for forming a photo-
sensitive material, was 2 m/min and conveying speed was 50 m/min, interruption of liquid did not occur, and stable
coating was performed. In both of the comparative example 4 in which the conveying speed was 100 m/min, and the
comparative example 5 in which the conveying speed was changed in the range from 100 m/min to 200 m/min, the
interruption of liquid was observed respectively. In the examples 4 through 13 in which the flow rate was equal to or
faster than 3 m/min respectively, no interruption of liquid did occur when the conveying speed was 100 m/min or 150
m/min or even changed in the range from 100 m/min to 200 m/min. Thus, stable coating was performed.

[Comparative Examination Example C]

(Examples 9 through 13, Comparative Examples 6 and 7)

[0085] Surface roughness was changed in the range from 0.2 to 0.9. Other conditions to prepare support webs, coat
and dry coating liquid for forming a photosensitive layer are the same with those of the examples 4 through 13 and the
comparative examples 13 through 5. The results are tabulated in Table 4 below.

[0086] As shown in Table 4, in the cases where the flow rate was 2 m/min of the liquid for forming a photosensitive
layer, the comparative example 6 whose surface roughness of the support web was 0.2 and which is relatively smoother
obtained a well-coated surface. In the comparative example 7 in which surface roughness was 0.5, local absence of
coating liquid was clearly observed.

TABLE 3: (continued)

Flow rate between dam
plates 6 (m/min)

Volume of supplied
liquid (l/min)

Conveying speed (m/
min)

Coated surface quality

C. Ex. 4 2.0 1.0 100 x

C. Ex. 5 2.0 1.0 100 - 200 x

Ex. 4 3.0 1.5 100 OK

Ex. 5 5.0 0 1.5 100 OK

Ex. 6 10.0 5.0 100 OK

Ex. 7 15.0 7.5 150 OK

Ex. 8 20.0 10.0 150 OK

Ex. 9 3.0 1.5 100 - 200 OK

Ex. 10 5.0 2.5 100 - 200 OK

Ex. 11 10.0 5.0 100 - 200 OK

Ex. 12 15.0 7.5 100 - 200 OK

Ex. 13 20.0 10.0 100 - 200 OK

TABLE 4:

Flow rate
between dam

plates 6 (m/min)

Volume of
supplied liquid (l/
min)

Surface Texture
(µm)

Conveying speed
(m/min)

Coated surface
quality

C. Ex. 6 2.0 1.0 0.2 100 - 200 OK

C. Ex. 7 2.0 1.0 0.5 100 - 200 x

Ex. 9 3.0 1.5 0.5 100 - 200 OK

Ex. 10 3.0 1.5 0.7 100 - 200 OK

Ex. 11 10.0 5.0 0.9 100 - 200 OK

Ex. 12 20.0 10.0 0.9 100 - 200 OK

Ex. 13 20.0 10.0 0.9 100 - 200 OK
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[0087] In contrast, in the examples 14 through 18 where the flow rate of the coating liquid was equal to or faster than
3 m/min, good quality in a respective coated surface was obtained.

[Comparative Examination Example D]

(Examples 14 through 16, Comparative Examples 8 through 10)

[0088] Viscosity of the liquid for forming a photosensitive layer was changed in the range from 0.5 to 50 mPa.s. Other
conditions to prepare support webs, coat and dry coating liquid for forming a photosensitive layer are the same with
those of the examples 4 through 13 and the comparative examples 13 through 5. The results are tabulated in Table 5
below.

[0089] As shown in Table 5, among the comparative examples 8 through 10 whose flow rate was 2 m/min respectively,
the comparative example 8 where a relatively low-viscous coating liquid in the range from 0.5 mPa· s to 5.0 mPa· s
was used obtained a well-coated surface quality. As the viscosity increased, local absence of the coating liquid was
likely to be observed. In the comparative example 10 whose viscosity was in the range from 30 mPa.s to 50 mPa. s,
local absence of the coating liquid was clearly observed.
[0090] In contrast, in the examples 19 through 21 whose flow rate of the liquid for forming a photosensitive layer was
equal to or faster than 3 m/min, good quality in a coated surface was respectively obtained where the viscosity was in
the range from 0.5 mPa.s to 5.0 mPa.s.

[Comparative Examination Example E]

(Examples 17 through 21, Comparative Examples 11 through 13)

[0091] The frequency of rotation of the bar was changed in this examination. Other conditions to prepare support
webs, coat and dry coating liquid for forming a photosensitive layer are the same with those of the examples 4 through
13 and the comparative examples 13 through 5. The results are tabulated in Table 6 below.

TABLE 5:

Flow rate
between dam

plates 6 (m/min)

Volume of
supplied liquid (l/
min)

Viscosity (mPa·s) Conveying speed
(m/min)

Coated surface
quality

C. Ex. 8 2.0 1.0 0.5 - 5.0 100 - 200 OK

C. Ex. 9 2.0 1.0 5.0 - 30 100 - 200 SOME

C. Ex. 10 2.0 1.0 30 - 50 100 - 200 x

Ex. 14 3.0 1.0 5.0 - 50 100 - 200 OK

Ex. 15 10.0 5.0 5.0 - 50 100 - 200 OK

Ex. 16 20. 10.0 5.0 - 50 100 - 200 OK

TABLE 6:

Flow rate
between dam

plates 6 (m/min)

Volume of
supplied liquid (l/
min)

Frequency of bar
rotation (rpm)

Conveying speed
(m/min)

Coated surface
quality

C. Ex. 11 2.0 1.0 +1,590 100 , 200 OK

C. Ex. 12 2.0 1.0 +700 , +6,360 100 , 200 x

C. Ex. 13 2.0 1.0 -500 , -2, +2,
+500

100 , 200 SOME

Ex. 17 3.0 1.5 -500 , -2, +2,
+500

100 , 200 OK

Ex. 18 3.0 1.5 -500 , -2, +2,
+500

100 , 200 Excellent
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[0092] As shown in Table 6, among the comparative examples 11 through 13 whose respective flow rate was 2 m/
min, the comparative example 11 where the frequency of rotation of the bar was set to be + 1,590 rpm obtained a well-
coated surface. In the comparative example 12 where the frequency of rotation of the bar was changed in the range
from + 700 rpm to + 6,360 rpm, local absence of the coating liquid was clearly observed. Also in the comparative
example 13 where the frequency of rotation of the bar was changed in the range from - 2 rpm to - 500 rpm and + 2
rpm to + 500 rpm, good quality in a coated surface was not obtained.
[0093] In contrast, in the examples whose respective flow rate was 2 m/min, good or excellent quality in a coated
surface was obtained respectively where the frequency of rotation was in the ranges from - 500 to - 2 rpm and from +
2 to + 500 rpm.
[0094] As described above, in accordance with the present invention, there are provided a coating device and a
coating method which, even when coating is carried out while a strip-shaped body is traveling at high speed, can carry
out stable coating in which defects such as local absence of the coating liquid at the coated film or the like do not arise.
[0095] In accordance with the present invention, drying and sticking does not occur at the dam-shaped member.
Accordingly, a coating device and a coating method, in which problems in surface quality do not arise, are provided.

Claims

1. A coating device comprising:

a bar which coats a coating liquid on a strip-shaped body conveyed in a given direction, and
a dam-shaped member disposed at an upstream side of the bar so as to face the bar, the coating device
carrying out coating by supplying the coating liquid from between the dam-shaped member and the bar,

wherein a flow rate of the coating liquid passing through a gap between the strip-shaped body and the dam-
shaped member is set to be 3 m/min or more.

2. The coating device of claim 1, wherein, at a time of coating, the gap between the strip-shaped body and the dam-
shaped member is a value in a range of greater than 0.1 mm and less than 3 mm.

3. The coating device of claim 1 or 2, wherein a pressing roller, which presses the strip-shaped body toward the bar,
is provided at an upstream side of the dam-shaped member.

4. The coating device of claim 1, wherein a flow rate of the coating liquid passing through a gap between the bar and
the upstream side dam-shaped member is set to be 5 mm/sec or more.

5. The coating device of claim 4, further comprising a downstream side dam-shaped member disposed at a down-
stream side of the bar so as to face the bar,

wherein the flow rate of the coating liquid both at a primary side clearance which is a gap between the bar
and the upstream side dam-shaped member, and at a secondary side clearance which is a gap between the bar
and the downstream side dam-shaped member, is set to be 5 mm/sec or more.

TABLE 6: (continued)

Flow rate
between dam

plates 6 (m/min)

Volume of
supplied liquid (l/
min)

Frequency of bar
rotation (rpm)

Conveying speed
(m/min)

Coated surface
quality

Ex. 19 3.0 1.5 -10 , -2, +2 ,
+10

100 , 200 Excellent

Ex. 20 10.0 5.0 -500 , -2, +2,
+500

100 , 200 OK

Ex. 21 20.0 10.0 -500 , -2, +2 ,
+500

100 , 200 OK

Note: "+ 2" = the rotation of 2 rpm in the support web conveying direction
"- 2" = the rotation of 2 rpm against the support web conveying direction
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6. The coating device of claim 4 or 5, wherein a gap between the bar and the upstream side dam-shaped member
is a value in a range of greater than 0.1 mm and less than 10 mm.

7. The coating device of any one of claim 1 through 6, wherein the bar rotates at a circumferential speed which is
equal to a conveying speed of the strip-shaped body.

8. The coating device of any one of claim 1 through 6, wherein the bar rotates at a circumferential speed which is
different than a conveying speed of the strip-shaped body.

9. The coating device of any one of claim 1, 2, 3 and 8, wherein the bar rotates in a direction opposite to a conveying
speed of the strip-shaped body.

10. A coating method which coats a coating liquid onto a strip-shaped body conveyed in a given direction, by using a
coating device having a bar which coats the coating liquid and a dam-shaped member which is disposed at an
upstream side of the bar so as to face the bar, said coating method comprising:

carrying out coating with a flow rate of the coating liquid passing through a gap between the strip-shaped body
and the dam-shaped member being set to be 3 m/min or more.

11. The coating method of claim 10, further comprising the step of carrying out coating with a flow rate of the coating
liquid passing through a gap between the bar and the dam-shaped member being set to be 5 mm/sec or more.
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