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(54) COILER DEVICE PROVIDED WITH WRAPPER APRONS

(57) This coiler device (1) provided with wrapper
aprons (22) has: a mandrel (20) that coils up a metal
sheet ( 2); a plurality of wrapper rollers (21) that coil the
metal sheet (2) to the mandrel (20); and a plurality of
wrapper aprons (22) that guide the leading end of the
metal sheet (2) between adjacent wrapper rollers (21).
A configuration is adopted having a fluid supply device
(70) that supplies a fluid to the guide surfaces (22a) of
the wrapper apron (22A) disposed at the most upstream
side with respect to the coiling of the metal sheet (2).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a coiler device
provided with wrapper aprons.

BACKGROUND ART

[0002] In general, a coiler device (a winder) is provided
on an exit side of a rolling line, and is configured to wind
a metal strip (a strip) into a coil shape, where the metal
strip is rolled by a rolling mill and continuously supplied
from a gap between rollers. The coiler device is provided
with pinch rollers located on a pass line for the metal
strip, and is configured to cause the pinch rollers to guide
the metal strip to a winding line which is bent obliquely
downward from the pass line, to allow a leading end of
the metal strip to be caught by a mandrel, and to wind
up the metal strip (see Patent Document 1).
[0003] Patent Document 1 cited below discloses a
method and an apparatus for winding a strip, which are
designed to wind a rolled strip around a mandrel. The
coiler device includes multiple wrapper rollers and wrap-
per aprons located around the mandrel, and is configured
to guide the leading end of the metal strip by using the
wrapper aprons and to wrap the metal strip around the
mandrel by using the wrapper rollers.

PRIOR ART DOCUMENT PATENT DOCUMENT

[0004] Patent Document 1: Japanese Patent Applica-
tion Publication No. 2005-305452

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] Each wrapper apron has a curved guide sur-
face. When the metal strip is wrapped around the man-
drel, the leading end of the metal strip is thrust at the
guide surface. The leading end of the metal strip thrust
at the guide surface is bent into a curved shape. Thus,
it is possible to wrap the leading end of the metal strip
stably around the mandrel by using the wrapper rollers
disposed on a downstream side. However, when the met-
al strip is a high-strength thick material, a large pushing
force is required for bending the leading end of the metal
strip with the wrapper aprons due to high bending stiff-
ness of the metal strip. As a consequence, frictional re-
sistance applied to each wrapper apron is increased
whereby the guide surface becomes vulnerable to a flaw.
At the same time, energy consumption is also increased
since the large pushing force is required.
[0006] The present invention has been made in view
of the above-mentioned problem. An object of the present
invention is to provide a coiler device provided with wrap-
per aprons, which is capable of winding a metal strip

around a mandrel without applying a large pushing force
even when the metal strip is a high-strength thick mate-
rial.

MEANS FOR SOLVING THE PROBLEMS

[0007] In order to solve the problem described above,
the present invention adopts a configuration of a coiler
device provided with wrapper aprons, characterized by:
a mandrel configured to wind up a metal strip; a plurality
of wrapper rollers configured to wrap the metal strip
around the mandrel; and a plurality of wrapper aprons
configured to guide a leading end of the metal strip in
spaces between the adjacent wrapper rollers. The coiler
device includes a fluid supply device configured to supply
a fluid to a guide surface of the wrapper apron disposed
on the most upstream side from the viewpoint of winding
the metal strip. As a consequence of adopting this con-
figuration, in the present invention, the fluid is supplied
to the guide surface of the wrapper apron disposed on
the most upstream side from the viewpoint of winding the
metal strip, and frictional resistance against the leading
end of the metal strip is thus reduced. The wrapper apron
disposed on the most upstream side from the viewpoint
of winding the metal strip is the first to bend the leading
end of the metal strip, so that the largest force is applied
thereto. Accordingly, by reducing the frictional resistance
on the wrapper apron, it is possible to reduce energy
consumption since the metal strip does not require a very
large pushing force.
[0008] In addition, the present invention adopts a con-
figuration in which the fluid supply device includes a fluid
supply port formed in the guide surface. As a conse-
quence of adopting this configuration, in the present in-
vention, the fluid can be supplied from a back side of the
wrapper apron to the guide surface by forming the fluid
supply port in the guide surface. This makes it possible
to supply the fluid directly to the guide surface of the
wrapper apron without the need to dispose an obstacle
on a pathway of the metal strip.
[0009] In addition, the present invention adopts a con-
figuration in which the fluid supply port is formed on an
upstream side, from the viewpoint of winding the metal
strip, of a position where the leading end of the metal
strip first comes into contact with the guide surface. As
a consequence of adopting this configuration, in the
present invention, it is possible to prevent the leading
end of the metal strip from getting caught on the fluid
supply port by disposing the fluid supply port on the up-
stream side of a position where the leading end of the
metal strip first comes into contact with the guide surface.
[0010] In addition, the present invention adopts a con-
figuration in which the fluid supply port is directed to a
downstream side from the viewpoint of winding the metal
strip. As a consequence of adopting this configuration,
in the present invention, it is possible to supply the fluid
from the fluid supply port along the guide surface, and to
cause the fluid to flow toward the position on the down-
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stream side where the leading end of the metal strip first
comes into contact with the guide surface.
[0011] In addition, the present invention adopts a con-
figuration in which the fluid supply device is configured
to supply the fluid indirectly to the guide surface by spray-
ing the fluid to the metal strip. As a consequence of adopt-
ing this configuration, in the present invention, it is pos-
sible to further reduce the frictional resistance on the
guide surface of the wrapper apron by supplying the fluid
to the metal strip side as well.
[0012] In addition, the present invention adopts a con-
figuration in which the fluid supply device includes: first
fluid supply ports configured to supply the fluid directly
to the guide surface; and second fluid supply ports con-
figured to supply the fluid indirectly to the guide surface
by spraying the fluid to the metal strip, and the first fluid
supply ports and the second fluid supply ports are formed
in a staggered configuration in the guide surface. As a
consequence of adopting this configuration, in the
present invention, by forming the first fluid supply ports
and the second fluid supply ports in the staggered con-
figuration, it is possible to cover a portion between two
first fluid supply ports, which is prone to insufficient supply
of the fluid, with the indirect supply of the fluid from the
corresponding second fluid supply port.

EFFECT OF THE INVENTION

[0013] According to the present invention, it is possible
to obtain a coiler device provided with wrapper aprons,
which is capable of winding a metal strip around a man-
drel without applying a large pushing force even when
the metal strip is a high-strength thick material.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

[Fig. 1] Fig. 1 is an overall configuration diagram
showing a coiler device according to a first embod-
iment of the present invention.
[Fig. 2] Fig. 2 is an enlarged diagram of substantial
part showing the coiler device according to the first
embodiment of the present invention.
[Fig. 3] Fig. 3 is a diagram viewed along an arrow A
in Fig. 2.
[Fig. 4] Fig. 4 is an enlarged diagram of substantial
part showing a coiler device according to a second
embodiment of the present invention.
[Fig. 5] Fig. 5 is a diagram viewed along an arrow B
in Fig. 4.

MODES FOR CARRYING OUT THE INVENTION

[0015] Embodiments of the present invention will be
described below with reference to the drawings.
[0016] (First Embodiment) Fig. 1 is an overall config-
uration diagram showing a coiler device 1 according to

a first embodiment of the present invention. Fig. 2 is an
enlarged diagram of substantial part showing the coiler
device 1 according to the first embodiment of the present
invention. Fig. 3 is a diagram viewed along an arrow A
in Fig. 2. As shown in Fig. 1, the coiler device 1 is disposed
on a downstream side of a not-illustrated rolling mill, and
is configured to introduce a metal strip 2, which passes
through the rolling mill and is conveyed along a pass line
L1, to a winding line L2 and thereby winding up the metal
strip 2. The pass line L1 is defined by multiple convey-
ance rollers 3 that are arranged horizontally.
[0017] The coiler device 1 includes pinch rollers 10a
and 10b. The pinch rollers 10a and 10b are designed to
guide the metal strip 2, which is conveyed along the pass
line L1, to the winding line L2 that is bent from the pass
line L1. The winding line L2 extends obliquely downward
from the pass line L1. The upper pinch roller 10a is made
capable of approaching and receding from the lower
pinch roller 10b. The upper pinch roller 10a is designed
to recede from the lower pinch roller 10b except in the
case of winding the metal strip 2 around a mandrel 20 to
be described below.
[0018] The coiler device 1 includes the mandrel 20.
The mandrel 20 is disposed ahead of the winding line L2
and designed to wind up the metal strip 2. Multiple wrap-
per rollers 21 and wrapper aprons 22 are provided around
the mandrel 20. The wrapper rollers 21 are provided for
wrapping the metal strip 2 around the mandrel 20. The
wrapper rollers 21 are disposed at intervals in a circum-
ferential direction of the mandrel 20. The wrapper rollers
21 are made capable of approaching and receding from
the mandrel 20. The wrapper rollers 21 are designed to
move in conformity with a diameter of the metal strip 2
wrapped around the mandrel 20.
[0019] The wrapper aprons 22 are designed to guide
a leading end of the metal strip 2 when the metal strip 2
is wrapped around the mandrel 20. Each wrapper apron
22 has a guide surface 22a, which is opposed to a pe-
ripheral surface of the mandrel 20, and allows the leading
end of the metal strip 2 to come into contact therewith.
The guide surface 22a is curved along the peripheral
surface of the mandrel 20. Each wrapper apron 22 is
disposed in a space between two corresponding wrapper
rollers 21 adjacent to each other in the circumferential
direction of the mandrel 20. The wrapper aprons 22 are
made capable of approaching and receding from the
mandrel 20. The wrapper aprons 22 are designed to re-
cede from the mandrel 20 when the metal strip 2 is
wrapped therearound.
[0020] The coiler device 1 includes a gate 30. The gate
30 is configured to open and close the winding line L2
(Fig. 1 shows an open state). The gate 30 is disposed
on an exit side of the pinch rollers 10a and 10b. The gate
30 includes a first guide surface 31 that defines the pass
line L1, and a second guide surface 32 that defines the
winding line L2. The first guide surface 31 is formed into
a horizontal surface extending along the pass line L1.
The second guide surface 32 is formed into an inclined
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surface extending along the winding line L2. The gate 30
has a structure in which a tip end of a substantially V
shape is directed to an upstream side of the pass line L1.
[0021] The gate 30 defines the winding line L2 in con-
junction with chute guides 40a and 40b. The chute guides
40a and 40b are designed to guide the leading end of
the metal strip 2 to a catch part between the mandrel 2
0 and the corresponding wrapper roller 21. The chute
guides 40a and 40b are arranged in a downward tapered
fashion such that a clearance therebetween is gradually
narrowed toward the catch part between the mandrel 20
and the wrapper roller 21. The chute guides 40a and 40b
are disposed on a downstream side of the gate 30 in the
winding line L2. In this embodiment, the lower chute guide
40b is provided integrally with one of the wrapper aprons
22.
[0022] The coiler device 1 includes a chute roller 50.
The chute roller 50 is configured to suppress a deforma-
tion of the metal strip 2 in such a way as to be curved
toward its upper surface side when the leading end of
the metal strip 2 is wrapped around the mandrel 20. The
chute roller 50 is disposed at a position corresponding
to a joint between the gate 30 and the upper chute guide
40a, which is disposed on the downstream side of the
gate 30 on the winding line L2. The chute roller 50 is
rotatably provided and its peripheral surface projects
from the second guide surface 32.
[0023] The coiler device 1 includes a bending roller 60.
The bending roller 60 is disposed on an upstream side
of the pinch rollers 10a and 10b, and is made capable of
approaching and receding from the pass line L1 by use
of a bending roller drive device 61. The bending roller 60
is configured to approach the pass line L1 when the rolling
of the metal strip 2 is about to finish, so as to prevent its
trailing end from bouncing up. The bending roller drive
device 61 is formed from a cylinder device, for example.
[0024] The coiler device 1 includes a fluid supply de-
vice 70. The fluid supply device 70 is configured to supply
a fluid to the guide surface 22a of the wrapper apron 22
(which may be hereinafter referred to as a wrapper apron
22A as appropriate) disposed on the most upstream side
from the viewpoint of winding the metal strip 2. The fluid
supply device 70 is configured to supply the fluid through
nozzles 71. Here, a gas, a liquid or a powder can be
employed as the fluid to be supplied from the nozzles 71.
This embodiment employs a liquid, which is more apt to
stay on the guide surface 22a. Water or lubricant oil can
be suitably employed as the liquid.
[0025] As shown in Fig. 2, the fluid supply device 70
includes fluid supply ports 72 formed in the guide surface
22a. The fluid supply ports 72 are formed to penetrate
the wrapper apron 22A in the thickness direction. The
nozzles 71 are inserted into the fluid supply ports 7 2.
Accordingly, the fluid supply device 70 can supply the
fluid to the guide surface 22a through the fluid supply
ports 72. As shown in Fig. 3, the multiple fluid supply
ports 72 are formed in an arrayed fashion in a width di-
rection of the wrapper apron 22A.

[0026] The fluid supply ports 72 are formed on an up-
stream side (an upper side in Fig. 3), from the viewpoint
of winding the metal strip 2, of a position where the lead-
ing end of the metal strip 2 first comes into contact with
the guide surface 22a (which is indicated as a contact
position X in Fig. 3) . In terms of Fig. 2, the contact position
X can be defined as a position where a tangent that is
common to the peripheral surface of the mandrel 20 and
a peripheral surface of the first wrapper roller 21 (an entry
pathway of the leading end of the metal strip 2) meets
the guide surface 22a of the wrapper apron 22A. The
fluid supply ports 72 are formed above the contact posi-
tion X.
[0027] As shown in Fig. 2, the fluid supply ports 72 are
formed in such a way as to be directed to a downstream
side (obliquely downward) from the viewpoint of winding
the metal strip 2. Each fluid supply port 72 is formed ob-
liquely with respect to a normal direction of the curved
guide surface 22a, and exhibits an elongated hole shape
on the guide surface 22a as shown in Fig. 3. The fluid
supplied from the fluid supply ports 72 flows along the
guide surface 22a and is supplied to the contact position
X. The array of the fluid supply ports 72 is formed longer
than a width of contact of the metal strip 2 with the guide
surface 22a, so that the fluid can be supplied to the entire
contact position X.
[0028] Next, an operation to wind the metal strip 2 by
the coiler device 1 configured as described above will be
explained. Note that a description is given below of a
case where the metal strip 2 is a high-strength thick ma-
terial.
[0029] As shown in Fig. 1, the metal strip 2 having
passed through the not-illustrated rolling mill is conveyed
along the pass line L1 and reaches the pinch rollers 10a
and 10b. After having passed through the pinch rollers
10a and 10b, the metal strip 2 changes its passing angle
obliquely downward and is hence guided to the winding
line L2 which is bent from the pass line L1. The metal
strip 2 passes through a space between the chute guides
40a and 40b while being subjected to friction reduction
by means of rotation of the chute roller 50, and is then
guided to the catch part between the mandrel 20 and the
wrapper roller 21.
[0030] As shown in Fig. 2, the leading end of the metal
strip 2 having passed through the space between the
mandrel 20 and the wrapper roller 21 comes into contact
with the curved guide surface 22a of the wrapper apron
22A. Here, when the metal strip 2 is the high-strength
thick material, the leading end of the metal strip 2 is not
bent very much by the engagement with one wrapper
roller 21 only. Hence, a large pushing force is required
in order to break a constraint attributed to a static frictional
force between the leading end of the metal strip 2 and
the wrapper apron 22A.
[0031] The fluid supply device 70 supplies the fluid to
the guide surface 22a of the wrapper apron 22A disposed
on the most upstream side from the viewpoint of winding
the metal strip 2, thereby reducing frictional resistance
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against the leading end of the metal strip 2. The wrapper
apron 22A is the first to bend the leading end of the metal
strip 2, so that the largest force is applied thereto. For
this reason, by reducing the frictional resistance on the
wrapper apron 22A by the action of the fluid such as water
and lubricant oil, it is possible to reduce energy consump-
tion since the metal strip 2 does not require a very large
pushing force. Moreover, by interposing the fluid between
the leading end of the metal strip 2 and the guide surface
22a, it is possible to prevent occurrence of a flaw on the
guide surface 22a.
[0032] The fluid supply device 70 of this embodiment
is provided with the fluid supply ports 72 formed in the
guide surface 22a, and is configured to supply the fluid
from a back side of the wrapper apron 22A to the guide
surface 22a. This configuration makes it possible to sup-
ply the fluid directly to the guide surface 22a of the wrap-
per apron 22A without the need to dispose an obstacle
on the pathway of the metal strip 2. Moreover, the fluid
supply ports 72 are formed on the upstream side, from
the viewpoint of winding the metal strip 2, of the contact
position X where the leading end of the metal strip 2 first
comes into contact with the guide surface 22a. Accord-
ingly, it is possible to supply the fluid while preventing
the leading end of the metal strip 2 from getting caught
on the fluid supply ports 72.
[0033] Furthermore, the fluid supply ports 72 are di-
rected to the downstream side from the viewpoint of wind-
ing the metal strip 2. This configuration makes it possible
to cause the fluid that is supplied from the fluid supply
ports 72 to flow along the guide surface 22a. The fluid
having flowed along the guide surface 22a is supplied to
the portion of the guide surface 22a on the downstream
side of the fluid supply ports 72, the portion covering the
contact position X, and acts on the guide surface 22a so
as to reduce the frictional resistance against the leading
end of the metal strip 2. By the action of the fluid, the
leading end of the metal strip 2 released from the con-
straint attributed to the static frictional force between the
metal strip 2 and the wrapper apron 22 slides on the guide
surface 22a of the wrapper apron 22, then comes into
engagement with the subsequent wrapper roller 21 dis-
posed on the downstream side thereof, and is wound
around the mandrel 20. Thereafter, the operation to wind
the metal strip 2 is completed when the metal strip 2 is
successfully wrapped around the mandrel 20 in a prede-
termined diameter by using the wrapper rollers 21.
[0034] As described above, the above-described em-
bodiment adopts the configuration of the coiler device 1
provided with the wrapper aprons 22, including: the man-
drel 20 configured to wind up the metal strip 2; the multiple
wrapper rollers 21 configured to wrap the metal strip 2
around the mandrel 20; and the multiple wrapper aprons
22 configured to guide the leading end of the metal strip
2 in the spaces between the adjacent wrapper rollers 21,
in which the coiler device 1 includes the fluid supply de-
vice 70 configured to supply the fluid to the guide surface
22a of the wrapper apron 22A disposed on the most up-

stream side from the viewpoint of winding the metal strip
2. Thus, it is possible to obtain the coiler device 1 provided
with the wrapper aprons 22, which is capable of winding
the metal strip 2 around the mandrel 20 without applying
the large pushing force even when the metal strip 2 is
the high-strength thick material.
[0035] (Second Embodiment) Next, a second embod-
iment of the present invention will be described. In the
following description, constituents which are identical or
similar to those in the above-mentioned embodiment will
be denoted by the same reference numerals and the de-
scription thereof will be either simplified or omitted.
[0036] Fig. 4 is an enlarged diagram of substantial part
showing the coiler device 1 according to the second em-
bodiment of the present invention. Fig. 5 is a diagram
viewed along an arrow B in Fig. 4. As shown in Fig. 4,
the fluid supply device 70 of the second embodiment is
configured to spray the fluid to the metal strip 2 and thus
to supply the fluid indirectly to the guide surface 22a.
[0037] The fluid supply device 70 includes second fluid
supply ports 728 on an upstream side, from the viewpoint
of winding the metal strip 2, of the fluid supply ports 72
(hereinafter referred to as first fluid supply ports 72A) .
The nozzles 71 (hereinafter referred to as first nozzles
71A) are inserted into the first fluid supply ports 72A while
second nozzles 71B are inserted into the second fluid
supply ports 72B. The second nozzles 71B are config-
ured to be capable of ejecting the fluid as a spray. Each
second fluid supply port 72B is formed to extend in the
normal direction of the guide surface 22a, and exhibits a
shape of a circular hole as shown in Fig. 5.
[0038] The first fluid supply ports 72A and the second
fluid supply ports 728 are formed in a staggered config-
uration in the guide surface 22a. Specifically, the second
fluid supply ports 728 form an array parallel to the array
of the first fluid supply ports 72A, and each second fluid
supply port 72B is disposed between the corresponding
two first fluid supply ports 72A. As shown in Fig. 4, tip
ends of the second nozzles 71B are inserted into the
respective second fluid supply ports 72B and to positions
therein which are near the guide surface 22a, so that the
fluid can be sprayed to the metal strip 2 without losing a
velocity.
[0039] According to the second embodiment having
the above-mentioned configuration, the fluid can be sup-
plied indirectly to the guide surface 22a by spraying the
fluid from the second fluid supply ports 72B to the metal
strip 2. By supplying the fluid also to the metal strip 2 side
as described above, it is possible to sufficiently supply
the fluid to the guide surface 22a of the wrapper apron
22A and to further reduce the frictional resistance. More-
over, by farming the first fluid supply ports 72 and the
second fluid supply ports 72 in the staggered configura-
tion as shown in Fig. 5, it is possible to cover a portion
on the guide surface 22a between any two first fluid sup-
ply ports 72, which is prone to insufficient supply of the
fluid, with the indirect supply of the fluid from the corre-
sponding second fluid supply port 72. In this way, accord-
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ing to the above-described second embodiment, the fluid
can be sufficiently supplied to the guide surface 22a.
Thus, it is possible to further reduce energy consumption
since the metal strip 2 does not require a very large push-
ing force.
[0040] The preferred embodiments of the present in-
vention have been described above with reference to the
drawings. It is to be understood, however, that the
present invention is not limited only to the above-de-
scribed embodiments. The shapes, combinations, and
other features of the respective constituents shown in
the above-described embodiments are mere examples,
and various modifications based on design requirements
and the like are possible within the range not departing
from the gist of the present invention.
[0041] For example, the embodiments have described
the configuration in which the fluid supply device supplies
the fluid through the fluid supply ports formed in the guide
surface. However, the present invention is not limited on-
ly to this configuration. For instance, as long as an instal-
lation space is available, nozzles for supplying the fluid
may be disposed on the guide surface side where the
metal strip passes through.
[0042] Meanwhile, for example, the embodiments
have described the configuration in which the fluid supply
device continuously supplies the fluid to the guide surface
until the leading end of the metal strip passes through
the first wrapper apron. However, the present invention
is not limited only to this configuration. For instance, the
present invention may adopt a configuration to provide
a control device, which controls drive of the fluid supply
device in such a way as to stop the supply of the fluid
when the passage of the leading end of the metal strip
through a point between the first wrapper apron and the
second wrapper apron is checked by using an optical
sensor or the like. This configuration makes it possible
to reduce the energy consumption by the fluid supply
device as well as consumption of the fluid.

EXPLANATION OF REFERENCE NUMERALS

[0043]

1 coiler device
2 metal strip
20 mandrel
21 wrapper roller
22 wrapper apron
22A wrapper apron
22a guide surface
70 fluid supply device
72 fluid supply port
72A first fluid supply port
72B second fluid supply port

Claims

1. A coiler device provided with wrapper aprons, char-
acterized by:

a mandrel configured to wind up a metal strip; a
plurality of wrapper rollers configured to wrap
the metal strip around the mandrel; and a plu-
rality of wrapper aprons configured to guide a
leading end of the metal strip in spaces between
the adjacent wrapper rollers, and in that the coil-
er device includes a fluid supply device config-
ured to supply a fluid to a guide surface of the
wrapper apron disposed on the most upstream
side from the viewpoint of winding the metal
strip.

2. The coiler device provided with wrapper aprons ac-
cording to claim 1, characterized in that the fluid
supply device includes a fluid supply port formed in
the guide surface.

3. The coiler device provided with wrapper aprons ac-
cording to claim 2, characterized in that the fluid
supply port is formed on an upstream side, from the
viewpoint of winding the metal strip, of a position
where the leading end of the metal strip first comes
into contact with the guide surface.

4. The coiler device provided with wrapper aprons ac-
cording to claim 3, characterized in that the fluid
supply port is directed to a downstream side from
the viewpoint of winding the metal strip.

5. The coiler device provided with wrapper aprons ac-
cording to any one of claims 1 to 4, characterized
in that the fluid supply device is configured to supply
the fluid indirectly to the guide surface by spraying
the fluid to the metal strip.

6. The coiler device provided with wrapper aprons ac-
cording to claim 5, characterized in that the fluid
supply device includes: first fluid supply ports con-
figured to supply the fluid directly to the guide sur-
face; and second fluid supply ports configured to
supply the fluid indirectly to the guide surface by
spraying the fluid to the metal strip, and the first fluid
supply ports and the second fluid supply ports are
formed in a staggered configuration in the guide sur-
face.

9 10 



EP 3 120 946 A1

7



EP 3 120 946 A1

8



EP 3 120 946 A1

9



EP 3 120 946 A1

10

5

10

15

20

25

30

35

40

45

50

55



EP 3 120 946 A1

11

5

10

15

20

25

30

35

40

45

50

55



EP 3 120 946 A1

12

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2005305452 A [0004]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

