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(54) EDGE GUIDE OF CURTAIN COATER

(57) Provided is an edge guide (1) which is improved
in retainability and stability. The edge guides are provided
in a pair to prevent neck-in. The edge guide (1) has a
supply opening (25) for supplying a liquid lubricant (h)
near the upper end of the inside face (19), and an intake
opening (26) for taking in the liquid lubricant near the
lower end of the inside face (19). In the belt-like zone
between the liquid lubricant supplying opening (25) and
the liquid lubricant intake opening (26) on the inside face
(19), a groove (21) is provided for flow of the liquid lubri-
cant. The outer sides of the groove (21) have respectively
an inclined face (22), and the both sides of the groove
rise to form sharp edges. The position of the upper end
of the edge guide (1) is adjustable in the web progress
direction, the web breadth directions, and vertical up-
and-down directions relative to the lower end of the guide
plate (5).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a curtain coat-
er, and more particularly, to an edge guide for a curtain
coater.

BACKGROUND ART

[0002] Coated paper such as printing paper used for
printing brochure or catalog, carbonless duplicating pa-
per and thermal recording paper is manufactured by coat-
ing a coating material on a web (base material), that is,
base paper, by a coater, and then by drying the coated
web. The machine for coating a coating material is called
a coater. Conventionally, coaters such as a blade coater,
a rod coater and an air knife coater that adopt the post-
metering method predominated as mainstream of coat-
ers. In the post-metering method, an excessive amount
of coating material is firstly coated on a web, then an
excessively coated coating material is scratched off by
a blade or a rod of small diameter, or is blown off by an
air knife, and metering is performed. However, there have
been problems in the coating by the post-metering meth-
od that a large amount of the coating material is infiltrated
inside a web due to a liquid pressure or compressing
force by a blade when the coating material is coated on
a web, and a maintenance cost is high due to an abrasion
of blades, rods, etc.
[0003] Recently, curtain coaters in which a curtain film
of a coating material is spouted onto a running web from
a die (a chamber with nozzle that forms a curtain film of
coating material) to coat the web with the coating mate-
rial, have been widely used. Although curtain coaters
have long been used in the field of photographic printing
paper or the like, they were not used in the paper man-
ufacturing industry. This is because coating by using the
curtain coaters was not stable due to engulfing of air at
a high speed of 1000m/min or greater, bubbles got mixed
into coating material, unstableness of the curtain film
caused by an insufficient mechanical accuracy, etc.
[0004] The applicant of this application has solved
these problems and developed the curtain coating tech-
nology into a stable technology, and has been supplying
a large number of curtain coating machines throughout
the world. Unlike coating machines of conventional post-
metering method, the curtain coating machine is advan-
tageous in that it is easy in maintenance because it does
not have consumable components such as blades and
rods, it can adjust the amount of coating easily with a
high accuracy, it is user friendly with good operability, it
is highly effective in improving surface properties be-
cause it employs contour coating, and so on.
[0005] Meanwhile, a curtain film of coating material
falls by its own weight when it is separated from a die.
At that moment, edges are pulled inward by a surface
tension of the coating material, resulting in neck-in in

which width of the curtain film becomes narrower. When
the neck-in occurs, the both end portions of the curtain
film becomes thicker. If the curtain film with the end por-
tions thereof being thickened is coated on a web as it is,
corresponding web portions will be thickly coated, result-
ing in insufficient desiccation for that portions, which will
cause a so-called blocking phenomenon in which paper
sticks to each other when it is rolled up. Conventionally,
the width of a curtain film is made greater than that of a
web, and portions of the curtain film that protrude beyond
the web are received by edge pans provided below the
web so that the coating material is reused as a cyclic
usage. However, in a multi-layer curtain coater where
two or more dies are used, coating materials are likely
to be mixed with each other. Therefore, such a conven-
tional coating method cannot be employed. Instead, coat-
ed-up coating must be performed in which, the width of
a curtain film being made smaller than that of a web, all
of the coating material of the curtain film is coated on the
web, and non-coated portions (dry edges) are left to be
present in both end portions of the web. Therefore, in
order to prevent such a neck-in, an edge guide is provid-
ed.
[0006] Figure 8 is a conceptual diagram of such an
edge guide. In Figure 8, A represents a die, B represents
an edge guide, c represents a curtain film of coating ma-
terial and w represents a web. The edge guide B is made
of metal such as stainless steel to prevent the neck-in.
However, since a coating material has viscosity which
hinders the flow of the coating material, flow speed v of
the curtain film c of the coating material is slow in the
neighborhood of the edge guide 2 as shown in Figure 8,
and is uniform in areas other than in the neighborhood
of the edge guide B. If the flow rate of the curtain film c
of the coating material is small in the above situation, the
curtain film c flows away from the edge guide B, resulting
in the occurrence of the neck-in.
[0007] To lessen such a phenomenon, it has been con-
ducted to flow a lubricating liquid such as water over the
surface of the edge guide 2. Figures 3 and 4 are a per-
spective view and a partial cross sectional view of an
edge guide disclosed in patent document 1, respectively.
[0008] Referring to Figure 3, C represents a main body
of the edge guide, a represents a guide surface, b rep-
resents inclined planes provided at both sides of the
guide surface a, d represents a lubricating liquid supply-
ing tube, e represents a lubricating liquid discharging
tube, and f represents a metal separation sheet. The
guide surface a is an arc-shaped surface of a porous pipe
through which a lubricating liquid weeps. An entirety of
the porous pipe is embedded in a groove formed in the
edge guide main body C, with the arc-shaped guide sur-
face a of the porous pipe being exposed from the groove.
The edge guide main body C, when shown in a plane
cross-sectional view, is shaped as a mountain with the
guide surface a being a peak thereof.
[0009] A bottom face of the edge guide main body A
is an inclined face, a front end thereof (inner side in a
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web width direction) being positioned in the lowest and
getting higher toward an rear end thereof (outer side in
the web width direction). The metal separation sheet f is
attached to the bottom face. The metal separation sheet
f is bent in the neighborhood of the front end of the edge
guide main body C with the bent portion being positioned
the lowest, and has an inclined surface f1 that becomes
higher toward the forward direction (inner side in a web
width direction) and an inclined surfaced that becomes
higher toward the backward direction (outer side in the
web width direction).
[0010] Figure 4 is a cross-sectional view of a lower end
portion of the edge guide, which is cut away by a vertical
face that is perpendicular to the moving direction of the
web w. Referring to Figure 4, g represents the porous
pipe, a part of which is formed to be the arc-shaped guide
surface a that is exposed from the groove of the edge
guide main body C, h represents a lubricating liquid, and
i represents a groove formed in the bottom face of the
edge guide main body C. The groove i is covered with
the metal separation sheet f to form a channel for a mixed
liquid of the lubricating liquid h and a coating material.
This channel is communicated with the lubricating liquid
discharging tube e, which is sucked up by a suction pump
not shown in the drawings.
[0011] Figures 5 and 6 illustrate another example of
the edge guide disclosed in patent document 2, in which
Figure 5 is an overall perspective view including an edge
guide, and Figure 6 is a perspective view of the edge
guide. Referring to Figure 5, D represents the edge guide,
j represents a guide plate, and k represents a slide edge
guide. A coating material, which is discharged upward
from a die, flows on the guide plate j, free-falls from a
downward-facing lower end portion of the guide plate j
in the form of a curtain film c, and collides with the web
w to be coated on the web w. To both sides of the guide
plate j are attached the respective slide edge guides k to
define both ends of the flow of the coating material on
the guide plate j.
[0012] To the lower end of the slide edge guide k is
attached an upper end portion m of the edge guide D.
As shown in Figure 6, an edge guide main body o having
a groove portion n through which a lubricating liquid flows
extends downward from the upper end portion m. Figure
7 is an enlarged horizontal sectional view of the groove
portion n. As shown in Figure 7, the groove portion n is
configured such as to sandwich the curtain film c from
the both sides thereof, and is provided with a number of
grooves and peaks that are arranged consecutively in a
zigzag manner. The width of the groove (or peak) is
0.5mm and the angle between two intersecting bottoms
of the groove is 90 degree, and therefore, the depth of
the groove portion n is 0.25mm. The width of the whole
of the groove portion n is 10-12mm.
[0013] At the lower end of the groove portion n of the
edge guide main body o is provided a suction port through
which a mixed liquid of a lubricating liquid and a coating
material is sucked. Height of the aperture of the suction

port is 0.1-1mm. The lower end of the edge guide main
body o is touched softly with the web w, and is formed
to be an inclined surface that rises toward the outer side
in the web width direction from the touching point.

[Related art documents]

[Patent documents]

[0014]

[Patent document 1] Published Japanese Transla-
tion No. 2008-529753 of the PCT International Pub-
lication
[Patent document 2] Published Japanese Transla-
tion No. 2005-512767 of the PCT International Pub-
lication

[Summary of the invention]

[Problems to be solved by the invention]

[0015] The invention disclosed in the patent document
1 described with reference to Figures 3 and 4 contains
the problems as follows.

a. A lubricating liquid supplied inside the porous pipe
g eventually weeps out through the porous body and
flows downward. Since the porous body is easily
blocked up with a passage of time due to a large flow
volume of the lubricating liquid, the lubricating liquid
will not be able to weep out. Thus, it is necessary to
replace the porous pipe with a new one frequently,
which results in troublesome task and high cost in
maintenance.
b. As shown in Figure 4, the metal separation sheet
f attached to the bottom face of the edge guide main
body C has an inclined surface f1 that becomes high-
er toward a forward direction (inner side in a web
width direction), which causes the curtain film c to
be in a neck-in p during a period when the curtain
film c drops from the upper end of the inclined surface
f1 onto the web w. As a result, portions of the web
w corresponding to the both end portions of the coat-
ing will be coated too thickly, resulting in insufficient
desiccation in that portions.
c. At the upper end of the inclined surface f1, a part
of the coating material in the curtain film c moves
around to the rear of the inclined surface f1, which
flies apart as a splash, causing contamination of a
dry edge on the web w.
d. High speed running of the web w generates a dis-
turbed flow of air as shown in Figure 4, which makes
a portion where the disturbed flow of air occurs an
unstable air pressure region. As a result, the both
end portions of the web w will flap, and the end por-
tions of the coating material coated on the web w will
wind like a snake.
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[0016] The invention disclosed in the patent document
2 described with reference to Figures 5 through 7 con-
tains the problems as follows.

A. The edge guide D is fixed to the slide edge guide
k, which causes the following problems.

a. Position of the edge guide main body o cannot
be finely adjusted in a running direction of the
web w, which makes it unable to cope with the
tea pot phenomenon described later with refer-
ence to drawing. The tea pot phenomenon is a
phenomenon in which the curtain film c is slightly
moves around toward the upstream side when
the flow of the coating material departs from the
guide plate j and falls downward as the curtain
film c.
b. Position of the edge guide main body o cannot
be finely adjusted in the up and down direction,
which makes it unable to finely adjust the relative
position between the lower end of the edge
guide main body o and a path line of the web w.
Thus, the fluttering of the both end portions of
the web w cannot be suppressed.
c. Position of the edge guide main body o cannot
be adjusted in the width direction, which makes
it unable to adjust the width of coating.

B. The lower end of the edge guide main body o is
formed as an inclined surface that rises from the in-
ner side toward the outer side in the web width di-
rection. As a result, as described with reference to
Figure 4, a disturbed flow of air is generated in a
region defined between the bottom face of the edge
guide main body o and the upper face of the web w,
which causes the web w to flap.
C. The width of the whole of the groove portion n is
wide, i.e., as wide as 10-12mm. As a result, when
the position of the curtain film c swings in the running
direction of the web w under the influence of the tea
pot phenomenon, wind, etc., the both end portions
of the curtain film c is easy to move within the width
of the whole of the groove portion n. As a result, a
trace of the original flow has been dried, and attached
to the top portion of the peaks shown in Figure 7,
which results in a cause of disturbance of edges of
the curtain film c.

[0017] The present invention has been made in view
of the aforementioned problems in the related art, and
an object of the present invention is to provide an edge
guide for a curtain coater capable of holding the edges
of a curtain film stably along the groove of the edge guide,
saving a maintenance labor, suppressing the fluttering
of both end portions of a web w when the web w runs at
a high speed, and dealing with the tea pot phenomenon.

[Measure to solve the problems]

[0018] To achieve the aforementioned object, the in-
vention recited in claim 1 provides an edge guide for a
curtain coater including a guide plate that comprises an
inclined portion having an upper surface along which a
coating material spouting out from one, or two or more,
dies flows, and a guide portion extending from a lower
end of the inclined portion toward a downward direction,
wherein the edge guide is arranged as a pair in such a
manner as to sandwich both end portions of a curtain film
of a coating material flowing downward from the guide
plate to coat the coating material on an upper surface of
a web running at a high speed, and a lubricating liquid
flows on an inner surface of the edge guide to lessen a
hindrance against a flow of the curtain film of the coating
material due to viscosity between the curtain film and the
inner surface of the edge guide thereby to prevent a neck-
in, wherein the edge guide comprises a supply port dis-
posed in a neighborhood of an upper end of the inner
surface thereof, through which the lubricating liquid is
supplied, a suction port disposed in a neighborhood of a
lower end of the inner surface thereof, through which a
mixture of the lubricating liquid and a coating material is
sucked, a groove disposed in a belt-shaped region be-
tween the supply port of the lubricating liquid and the
suction port, through which the lubricating liquid flows,
outside of the groove are formed inclined surfaces such
as to be shaped as a mountain with the groove being a
peak thereof in a plane cross-sectional view, both side
ends of the groove rising to form sharp edges, wherein
position of an upper end of the edge guide is adjustable
relative to a lower end of the guide portion of the guide
plate in a web running direction, in a web width direction
and in up and down directions.
[0019] The invention recited in claim 2 provides an
edge guide for a curtain coater, wherein the edge guide
is arranged as a pair in such a manner as to sandwich
both end portions of a curtain film of a coating material
that spouts out from a die and flows downward to coat a
coating material on an upper surface of a web running
at a high speed, and a lubricating liquid flows on an inner
surface of the edge guide to lessen a hindrance against
a flow of the curtain film of the coating material due to
viscosity between the curtain film and the inner surface
of the edge guide thereby to prevent a neck-in, wherein
the edge guide comprises a supply port disposed in a
neighborhood of an upper end of the inner surface there-
of, through which the lubricating liquid is supplied, a suc-
tion port disposed in a neighborhood of a lower end of
the inner surface thereof, through which a mixture of the
lubricating liquid and a coating material is sucked, a
groove disposed in a belt-shaped region between the
supply port of the lubricating liquid and the suction port,
through which the lubricating liquid flows, outside of the
groove are formed inclined surfaces such as to be shaped
as a mountain with the groove being a peak thereof in a
plane cross-sectional view, both side ends of the groove
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rising to form sharp edges, wherein position of an upper
end of the edge guide is adjustable relative to a coating
material spouting port of the die in a web width direction
and in up and down directions.
[0020] The width of the groove is preferably from 2mm
to 4mm.
[0021] It is preferable that the lower surface of the edge
guides is in parallel with a surface of paper, and the height
thereof is adjustable either to be slightly higher, the same,
or slightly lower compared with the height of the running
web.

[Advantageous effect of the invention]

[0022] Function and advantageous effect of the inven-
tion recited in claim 1 are as follows.

a. The position of an upper end of the edge guide is
finely adjustable relative to the lower end of the guide
portion of the guide plate in the web running direction,
which enables to cope with the tea pot phenomenon.
b. The position of an upper end of the edge guide is
fmely adjustable relative to the lower end of the guide
portion of the guide plate in the up and down direc-
tion, which enables to prevent the both end portions
of a web from flapping if the lower surface of the edge
guides is made in parallel with a surface of paper.
c. Both ends of the both sides of the groove rises to
form sharp edges and the inclined surfaces are
formed outside the groove, which prevents the edges
of a curtain film of coating material from being de-
parted from the groove even if the curtain film of coat-
ing material swings.
d. As a result, stable coating as well as coating at a
higher speed become possible, and there are pro-
duced no defective products due to blocking by in-
sufficient desiccation caused by thick coating in the
both end portions of the coating, and therefore coat-
ed paper is improved in quality.

[0023] Function and advantageous effect of the inven-
tion recited in claim 2 are the same as the function and
advantageous effect of the invention recited in claim 1
except for the item a., and therefore description is omit-
ted.

[Brief description of the drawings]

[0024]

Figure 1 illustrates an edge guide for a curtain coater
according to an example of the present invention, in
which Figure 1A is a front view viewed from inside,
and Figure 1B is a side view;
Figure 2A is a cross-sectional view taken along lines
A-A;
Figure 2B is a plan view of the edge guide for a curtain
coater;

Figure 3 is a perspective view of an edge guide dis-
closed in the patent document 1;
Figure 4 is a partial cross-sectional view of the edge
guide disclosed in the patent document 1;
Figure 5 is an overall perspective view including an
edge guide disclosed in the patent document 2;
Figure 6 is a perspective view of the edge guide dis-
closed in the patent document 2;
Figure 7 is an enlarged horizontal sectional view of
a groove portion disclosed in the patent document 2;
Figure 8 is a conceptual diagram of a conventional
edge guide;
Figure 9A illustrates a guide plate being cut off at an
inner side of an edge guide attaching portion;
Figure 9B is a side view illustrating the edge guide
being attached to the guide plate;
Figure 10 illustrates the edge guide being attached
to a die, in which Figure 10A illustrates a single-layer
coating, Figure 10B illustrates a two-layer coating
with a single die, and Figure 10C illustrates a two-
layer coating with two dies;
Figure 11A illustrates coating on a web in which three
dies are juxtaposed with each other on the guide
plate to form a flow of three-layer coating materials,
which in turn is coated on a web as a curtain film of
the coating materials, and
Figure 11B illustrates coating on a web in which three
dies that spout out a coating material upward are
combined with each other to form a flow of three-
layer coating materials on the guide plate, which in
turn is coated on a web as a curtain film of the coating
materials; and
Figure 12 is a horizontal cross-sectional view of the
edge guide illustrating the relationship between the
curtain film and the edge guide.

[Exemplary embodiments of the invention]

[0025] Description is now made in detail to an exem-
plary embodiment of the invention in reference guide por-
tion to the accompanying drawings. Figure 1 illustrates
an edge guide for a curtain coater according to an exem-
plary embodiment of the present invention, in which Fig-
ure 1A is a front view viewed from inside, and Figure 1B
is a side view. Figure 2A is a cross-sectional view taken
along lines A-A and Figure 2B is a plan view of the edge
guide for a curtain coater. Figure 9 illustrates the guide
plate to which the edge guide is attached, in which Figure
9A illustrates a guide plate being cut off at an inner side
of an edge guide attaching portion to explain the tea pot
phenomenon, and Figure 9B is a side view illustrating
the edge guide which is attached to the guide plate. Fig-
ures 10A through 10C illustrate the edge guide being
attached to a die, in which Figure 10A illustrates a single-
layer coating, Figure 10B illustrates a two-layer coating
with a single die, and Figure 10C illustrates a two-layer
coating with two dies. Figure 11 illustrates a multilayer
coating with a use of a guide plate, in which Figure 11A
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illustrates coating on a web in which three dies are jux-
taposed with each other on the guide plate to form a flow
of three-layer coating materials, which in turn is coated
on a web as a curtain film of the coating materials and
Figure 11B illustrates coating on a web in which three
dies that spout out a coating material upward are com-
bined with each other to form a flow of three-layer coating
materials on the guide plate, which in turn is coated on
a web as a curtain film of the coating materials. Figure
12 is a horizontal cross-sectional view of the edge guide
illustrating the relationship between the curtain film and
the edge guide.
[0026] First, description will be made as to where the
edge guide of a curtain coater according to the present
invention is to be used with reference to Figure 10 and
Figure 11. Referring to Figure 10A, 1 represents an edge
guide, 2 represents a die, w represents a web and c rep-
resents a curtain film, wherein the web w runs in an arrow
direction. The edge guide 1 is arranged to sandwich the
curtain film c at both end thereof Referring to Figure 10B,
3 is a die. The die 3 is configured with two dies being
combined into a single body, and the curtain film c is a
two-layer coating material film. Components other than
the die are the same as in Figure 10A, and description
thereof is omitted. In Figure 10C, two-layer coating is
realized with use of two dies.
[0027] Referring to Figure 11A, 5 represents a guide
plate. The guide plate 5 includes an inclined face and a
curtain guide portion provided in a downward direction
at a lower end of the inclined face. The guide plate 5
allows coating materials spouted out one after another
from these three dies toward the inclined face to move
along the inclined face to laminate the coating materials
in order, thereby to form a three-layer of coating materi-
als, which is then transferred from the curtain guide por-
tion provided in a downward direction at the lower end
of the inclined face onto a surface of the web w as a
three-layer curtain film c. Components other than the
foregoing is the same as in Figure 10A, and therefore
description thereof is omitted. Referring to Figure 11B, 4
represents a die that is configured with three dies that
spout out a coating material obliquely upward being com-
bined into a single body. Coating materials spouted out
one after another from the three dies toward the inclined
face of the guide plate 5 are allowed to move along the
inclined face to laminate the coating materials in order,
thereby to form a three-layer of coating materials, which
is then transferred from the curtain guide portion provided
in a downward direction at the lower end of the inclined
face onto a surface of the web w as a three-layer curtain
film c.
[0028] Next, structure of the edge guide 1 will be de-
scribed with reference to Figure 1 and Figure 2. Referring
to Figures 1 and 2, 1 represents an edge guide. The edge
guide 1 is in a rectangular shape in a front view, and an
inner surface 19 thereof is provided with a vertically ex-
tending protrusion 20 with a groove 21 being a center
thereof Referring to Figure 1B, an upper surface 1a of

the edge guide 1 forms an inclined surface, and a lower
surface 1b is in parallel with a face of paper. Referring
to Figure 2A, the protrusion 20 is provided with the ver-
tically extending groove 21 at the center thereof, and in-
clined surfaces 22 are formed at both sides of the groove
21, thereby to be shaped as a mountain with the groove
21 being a peak thereof. Surfaces 23 outside of the in-
clined surfaces 22 are formed as vertical surfaces that
are perpendicular to a running direction of the web w.
The inner surface 21 of the edge guide 1 is not limited to
be shaped as such a protrusion, but an entirety of the
inner surface 2 may be shaped as a mountain with the
groove 21 being a peak thereof Incidentally, t represents
a coating material coated on the web w.
[0029] Ends on both sides of the groove 21 rise to form
sharp edges 21a. The groove 21 has a width of 2 - 4mm.
Although Figure 2A shows that the groove 21 is in a cir-
cular arc shape, the groove 21 may be in a triangular
shape with a vertex thereof being at the center of the
groove. Although the number of grooves is shown as
one , there may be plural grooves. The angle α of the
inclined surface 22 is preferably 15 - 90 degrees.
[0030] Referring typically to Figures 1A and 1B, h rep-
resents a lubricating liquid such as water, and 24 repre-
sents a connection port of the lubricating liquid h, the
connection port being connected to a lubricating liquid
supply tube which is not shown in the figures. 24a rep-
resents a lubricating liquid channel communicated with
the lubricating liquid connection port 24. The lubricating
liquid channel 24a curves in a U-shape at an upper por-
tion thereof which is connected to an upper end of the
groove 21 to form a lubricating liquid supply port 25,
through which the lubricating liquid h flows into the groove
21. As an example, flow rate of the lubricating liquid such
as water is about 10 - 100cc/min for each edge guide,
and viscosity of the coating material is 100 - 2000mPa-
s (Brookfield viscosity).
[0031] The lower end of the groove 21 is connected to
a suction port 26 through which a mixed liquid of the
lubricating liquid h and the coating material is sucked.
The suction port 26 has a height of 0.5 - 1.5 mm and a
width of 3 - 5mm. As shown in Figure 1B, inside the suc-
tion port is formed a suction room 26a. A bottom board
1b of the suction chamber 26a extends forward. A lower
face of the bottom board 1b is in parallel with the face of
paper. Reference numeral 27 represents a suction con-
necting port connected to a vacuum suction pump not
shown in the drawings via a communication pipe not
shown in the drawings. Degree of vacuum inside the suc-
tion chamber 26a is about - 90 through - 98kPa. Refer-
ence symbol q represents an exhaust gas.
[0032] Next, a mounting device for mounting the edge
guide 1 onto the guide plate 5 will be described with ref-
erence to Figure 9. Referring to Figure 9B, 8 represents
an edge guide mounting device, 9 represents a bracket
attached to a rear face of the guide plate 5, and 10 rep-
resents a bolt formed with an external thread and a key
groove at a base end portion thereof The base end por-
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tion of the bolt 10 is slidably inserted into a round hole
provided at a lower portion of the bracket 9. A key is
attached fixedly to the round hole such that the key is
slidable in the key groove of the bolt 10, whereby the bolt
10 can slide in the round hole of the bracket 9 without
being rotated. The position of the bolt 10 can be fixed by
tightening up two nuts, not shown in the figure, screw
threaded at the base end portion of the bolt 10 such as
to pinch the lower end of the bracket 9. By loosening the
two nuts screw threaded at the base end portion of the
bolt 10, the position of the bolt 10 becomes adjustable in
the web width direction so that the position of the edge
guide 1 becomes adjustable in the web width direction.
[0033] An attachment metal 11 is fixed to an fore end
of the bolt 10. The attachment metal 11 is formed with
two vertically-elongated oval holes at a lower portion
thereof Reference numeral 12 represents an L-shaped
metal fitting, one end face thereof being a horizontal
plane and the other end face being a vertical plane, both
end portions being formed with respective two threaded
holes, on which bolts are screw threaded. Reference nu-
meral 13 represents a bracket mounted horizontally on
the edge guide 1. The bracket 13 is formed with two hor-
izontally-elongated oval holes at a fore end portion there-
of. The four bolts screw threaded at the L-shaped metal
fitting 12 pass through the aforementioned vertically or
horizontally elongated oval holes. By tightening up these
bolts, the attachment metal 11 and the L-shaped metal
fitting 12, or the L-shaped metal fitting 12 and the bracket
13 are fixed to each other. On the other hand, by loos-
ening these bolts, the position of the edge guide 1 be-
comes adjustable in the web running direction and in the
up and down direction with respect to the lower end of
the guide portion of the guide plate 5.
[0034] Next, an exemplary embodiment of the inven-
tion recited in claim 2 will be described. In this exemplary
embodiment, the edge guide 1 is directly attached to the
die 2 or die 3 as shown in Figure 10. Since the tea pot
phenomenon will never occur in the curtain film c spouted
out from the die 2 or die 3, it is not necessary for the
position of the edge guide 1 to be adjusted in the web
running direction. This will be explained in reference to
Figure 9. The invention recited in claim 2 differs from the
construction illustrated in Figure 9B in that a. the bracket
9 is attached not to the guide plate 5, but to the die 2 or
die 3, and b. the L-shaped metal fitting 12 and the bracket
13 are integrated into a single body Therefore, in this
exemplary embodiment, the position of the upper end of
the edge guide 1 is only be adjustable with respect to the
coating material spouting port of the die 2 in the web with
direction and the up and down direction, but is not ad-
justable in the web running direction.
[0035] Next, the function and advantageous effect of
the exemplary embodiment of the present invention will
be described.

a. The position of an upper end of the edge guide 1
is finely adjustable relative to the lower end of the

guide portion of the guide plate 5 in the web running
direction, which enables to cope with the tea pot phe-
nomenon. The tea pot phenomenon is a phenome-
non in which the curtain film c is slightly moves
around toward the upstream side when the flow of
the coating material 6 departs from the lower end of
the guide plate 5 and falls downward as the curtain
film c. Specifically, the coating material 6 flows along
the guide plate 5 at a higher speed on the upper
surface thereof where the coating material 6 contacts
with air due to viscosity of the coating material, and
at a lower speed on the lower surface thereof where
the coating material 6 contacts with the surface of
the guide plate 5. When the coating material flows
downward as a curtain film c, the curtain film c is
slightly moves around toward the upstream side by
the law of inertia as shown in Figure 9A. Since dis-
tance by which the curtain film c is slightly moves
around toward the upstream side due to the tea pot
phenomenon is influenced by viscosity of the coating
material, flow rate of the coating material, etc., it is
important that the edge guide 1 is finely adjustable
in the web running direction.

[0036] b. The position of an upper end of the edge
guide 1 is finely adjustable relative to the lower end of
the guide portion of the guide plate 5 in the up and down
direction, which enables to prevent the both end portions
of a web w from flapping if the lower surface 1b of the
edge guides 1 is made in parallel with a surface of paper.
Specifically, as shown in Figure 9B, a gap u between the
lower surface of the edge guide 1 and the upper surface
of the web w is adjustable within a range between -1mm
and +2mm. Here, "-1mm" represents a state in which the
both end portions of the web w is pushed downward by
1 mm. With the both end portions of the web w is pushed
in a downward direction, the both end portions of the web
w is apparently prevented from flapping. Even if the gap
u is a positive value, if the positive value is small, when
air accompanying the web w flows into a narrow gap be-
tween the lower surface of the edge guide 1 and the upper
surface of the web w, static pressure is decreased ac-
cording to the Bernoulli’s theorem. As a result, the both
end portions of the web w is lifted upward, which also
prevents both end portions of the web w from flapping.
[0037] c. Both ends 21 a of the both sides of the groove
21 rises to form sharp edges and the inclined surfaces
are formed outside the groove 21, which prevents the
edges of a curtain film of coating material from being
departed from the groove even if the curtain film c of the
coating material swings, or the curtain film c is deviated
in the web running direction by the tea pot phenomenon.
This is explained in reference to Figure 12. As shown in
Figure 12, when the lubricating liquid h flows in the groove
21 of the edge guide 1, the lubricating liquid h flows in a
state in which the lubricating liquid h rises toward left and
right due to the both side ends 21a of the groove 21 that
rise to form sharp edges and due to the action of surface
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tension. As a result, even if the curtain film c swings great-
ly which is greater than the width of the groove 21 in the
running direction of the web w, the connection between
the lubricating liquid h and the curtain film c will never be
broken. Since the inclined surfaces 22 are formed at the
both sides of the groove 21, the curtain film c is drawn
out in the width direction thereof when the curtain film c
departs from the groove 21 and the edges of the curtain
film c get contacted with the inclined surfaces 22. How-
ever, the curtain film c thus drawn out is pulled back by
the surface tension thereof to be returned into the groove
21 immediately.
[0038] d. For the reasons described above, with the
edge guide of a curtain coater according to the present
invention, stable coating as well as coating at a higher
speed become possible, and there are produced no de-
fective products due to blocking by insufficient desicca-
tion caused by thick coating in the both end portions of
the coating, and therefore coated paper is improved in
quality.
[0039] The present invention should not be limited to
the above-described exemplary embodiments, and
many modifications and variations can be made without
departing from the spirit and scope of this invention.

[Explanation of the reference symbols and numerals]

[0040]

1 ... edge guide
2 ... die
5 ... guide plate
19 ... inner surface of edge guide
21 ... groove
22 ... inclined surfaces at both sides of groove
25 ... lubricating liquid supply port
26 ... lubricating liquid suction port
c ... curtain film of coating material
h ... lubricating liquid
w ... web

Claims

1. An edge guide for a curtain coater including a guide
plate that comprises an inclined portion having an
upper surface along which a coating material spout-
ed out from one, or two or more, dies flows, and a
guide portion extending from a lower end of the in-
clined portion toward a downward direction, wherein
the edge guide is arranged as a pair in such a manner
as to sandwich both end portions of a curtain film of
a coating material flowing downward from the guide
plate to coat the coating material on an upper surface
of a web running at a high speed, and a lubricating
liquid flows on an inner surface of the edge guide to
lessen a hindrance against a flow of the curtain film
of the coating material due to viscosity between the

curtain film and the inner surface of the edge guide
thereby to prevent a neck-in, wherein the edge guide
comprises a supply port disposed in a neighborhood
of an upper end of the inner surface thereof, through
which the lubricating liquid is supplied, a suction port
disposed in a neighborhood of a lower end of the
inner surface thereof, through which a mixture of the
lubricating liquid and a coating material is sucked, a
groove disposed in a belt-shaped region between
the supply port of the lubricating liquid and the suc-
tion port, through which the lubricating liquid flows,
outside of the groove are formed inclined surfaces
such as to be shaped as a mountain with the groove
being a peak thereof in a plane cross-sectional view,
both side ends of the groove rising to form sharp
edges, wherein position of an upper end of the edge
guide is adjustable relative to a lower end of the guide
portion of the guide plate in a web running direction,
in a web width direction and in up and down direc-
tions.

2. An edge guide for a curtain coater, wherein the edge
guide is arranged as a pair in such a manner as to
sandwich both end portions of a curtain film of a coat-
ing material that is spouted out from a die and flows
downward to coat a coating material on an upper
surface of a web running at a high speed, and a lu-
bricating liquid flows on an inner surface of the edge
guide to lessen a hindrance against a flow of the
curtain film of the coating material due to viscosity
between the curtain film and the inner surface of the
edge guide thereby to prevent a neck-in, wherein the
edge guide comprises a supply port disposed in a
neighborhood of an upper end of the inner surface
thereof, through which the lubricating liquid is sup-
plied, a suction port disposed in a neighborhood of
a lower end of the inner surface thereof, through
which a mixture of the lubricating liquid and a coating
material is sucked, a groove disposed in a belt-
shaped region between the supply port of the lubri-
cating liquid and the suction port, through which the
lubricating liquid flows, outside of the groove are
formed inclined surfaces such as to be shaped as a
mountain with the groove being a peak thereof in a
plane cross-sectional view, both side ends of the
groove rising to form sharp edges, wherein position
of an upper end of the edge guide is adjustable rel-
ative to a coating material spouting port of the die in
a web width direction and in up and down directions.

3. The edge guide for a curtain coater according to one
of Claims 1 and 2, wherein the groove preferably has
a width of 2 - 4mm.

4. The edge guide for a curtain coater according to one
of Claims 1 through 3, wherein a lower surface of
the edge guide is in parallel with a surface of paper,
and a height of the lower surface of the edge guide
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is adjustable to be either slightly higher than, equal
to, or slightly lower than a height of the running web.
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