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(57)  The spraying device for spraying aliquid product
onto a paper sheet comprises spraying nozzles (1) con-
nected to a liquid product supply source and arranged in
a spray chamber (3) to spray the liquid product onto a
moving paper sheet web (2) guided by guide rollers (6),
where the spray chamber (3) is delimited in part by the
moving paper sheet web (2), and at least one of the guide
rollers (6) is located inside the spray chamber (3). In one
embodiment, the spraying nozzles (1) are arranged in a
rotary support (7) including a tubular wall (7a) with a lon-
gitudinal opening (4), and the spray chamber (3) is de-
limited only by sections of the paper sheet web (2), por-
tions of the tubular wall (7a) adjacent to the longitudinal
opening (4), and side walls (5).
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Description
Technical Field

[0001] The present invention relates to a spraying de-
vice for spraying a liquid product onto a paper sheet use-
ful for applying a coating of liquid product sprayed onto
a moving paper sheet web.

[0002] The device of the present invention is useful for
creating a barrier coating against fats, oil and water,
and/or an anti-scratch coating, and/or a pigmentation
coating, and/or a coating of any other surface treatment
on a paper sheet web, whereby obtaining a waterproof
paper sheet web which can be used, forexample, in form-
ing hydrophobic corrugated cardboard, or a paper sheet
with other properties and for other uses.

Background of the Invention

[0003] Document WO 2013167771 A1 discloses an
applicator device for applying a liquid product on a paper
sheet comprising a spray chamber with an opening facing
the path of a moving paper sheet web. The spray cham-
ber has a front wall, a rear wall, side walls, and a base
opposite the opening. A plurality of spraying nozzles is
installed inside the spray chamber and said nozzles are
connected to a liquid product supply source and oriented
so as to direct the sprayed liquid product towards the
opening across the spray chamber in order to spray the
liquid product onto a surface of the moving paper sheet
web.

[0004] A drawback of the device described in the cited
documentWO 2013167771 A1 is that part of the sprayed
liquid product is deposited and accumulated on the inner
surfaces of the walls of the spray chamber, making fre-
quent cleaning operations necessary.

[0005] Document WO 0042254 A1 describes an appli-
cator apparatus for applying a liquid product on a paper
or cardboard sheet web comprising a spray chamber en-
visaged for being installed in a paper sheet web manu-
facturing line. The spray chamber is formed by a plurality
of walls and a plurality of spraying nozzles is installed
therein, with the mentioned drawback associated with
the unwanted deposition and accumulation of liquid prod-
uct on the walls of the spray chamber.

[0006] Document WO 2006079678 A1 discloses an
applicator device for applying a liquid product on a paper
sheet including a plurality of spraying nozzles installed
such that they are rotational so as to regulate the angle
of incidence of the sprayed liquid product with respect to
the paper sheet, and a system for adapting the width of
the device to the width of the paper sheet.

[0007] Document EP 2146003 A2 describes a device
for applying a liquid product curtain as a coating on a
paper sheet including a suction nozzle for absorbing part
of the liquid product that is sprayed and not deposited on
the paper sheet.

[0008] Other examples of apparatuses for applying a
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liquid product on a paper sheet are described in docu-
ments DE 102008040419 A1 and WO 2005040497 A1.

Disclosure of the Invention

[0009] The present invention contributes to mitigate
the foregoing and other drawbacks by providing a spray-
ing device for spraying a liquid product onto a paper sheet
comprising a spray chamber delimited to a large extent
by a moving paper sheet web guided by parallel guide
rollers, and a plurality of spraying nozzles connected to
a liquid product supply source and arranged inside said
spray chamber to spray said liquid product onto said mov-
ing paper sheet web, where at least one of said guide
rollers is located inside the spray chamber.

[0010] Preferably, the spray chamber is delimited at
leastin part by two contiguous sections of the paper sheet
web which are defined between one of the guide rollers
located inside the spray chamber and two other guide
rollers adjacent to the former. The two contiguous sec-
tions of the paper sheet web therefore together form an
angle containing, including or encompassing the spray-
ing nozzles.

[0011] Optionally, the guide rollers can define more
than two sections of the paper sheet web delimiting the
spray chamber, with two or more guide rollers located
inside the spray chamber. The spraying nozzles are pref-
erably arranged so as to direct the sprayed liquid product
towards a single section of the paper sheet web.

[0012] The plurality of sections of the paper sheet web
delimiting the spray chamber contribute to minimizing the
area of other surfaces of the spray chamber exposed to
the liquid product sprayed by the spraying nozzles, and
therefore the drawback of the unwanted deposition and
accumulation of liquid product on surfaces other than the
paper sheet web is minimized.

[0013] Regardless of the number of sections of the pa-
per sheet web in the spray chamber, the spray chamber
is further delimited by side walls perpendicular to the axes
of the guide rollers. These side walls are movable along
guides associated with a structure of the device in a di-
rection parallel to the axes of the guide rollers and can
be fixed in desired positions along said guides to adjust
the width of the spray chamber to the width of the paper
sheet web.

[0014] In one embodiment, the spraying nozzles are
arranged in a rotary support which can be rotated with
respect to an axis parallel to the axes of the guide rollers
to regulate the spraying angle of the spraying nozzles,
i.e., the angle of the spraying nozzles with respect to the
section of the paper sheet web towards which they are
directed. Preferably, this rotary supportincludes a tubular
wall defining an enclosure in which the spraying nozzles
are installed. The tubular wall rotates together with the
rotary support and has at least one longitudinal opening
through which the liquid productis sprayed into the spray
chamber by the spraying nozzles.

[0015] Generally, the spray chamber is also delimited
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in part by portions of the tubular wall of the rotary support
adjacent to its longitudinal opening. In one embodiment,
at least two of the guide rollers are arranged adjacent to
the tubular wall of the rotary support, such that the spray
chamber is delimited by the paper sheet web, by the por-
tions of the tubular wall adjacent to its longitudinal open-
ing, and by the side walls.

[0016] Preferably, the spraying nozzles are axially
movable along guides associated with the rotary support
in a direction parallel to the axes of the guide rollers and
can be fixed in a selected position along the rotary sup-
port to center or adjust the position of the spraying noz-
zles with respect to the paper sheet web. A valve ar-
rangement also allows individually opening and closing
each of the spraying nozzles to adjust the number of ac-
tive spraying nozzles to the width of the paper sheet web
being treated, in each case.

[0017] In one embodiment, one or more of the guide
rollers can be moved in a direction perpendicular to its
own axis to facilitate access to the spray chamber, even
whenthe paper sheetweb isinstalled on the guiderollers.
[0018] In one embodiment, the spraying device further
comprises a cleaning chamber located outside the spray
chamber and outside the tubular wall of the rotary sup-
port. This cleaning chamber internally has a plurality of
cleaning nozzles connected to a cleaning liquid supply
source, said cleaning liquid being water or another sol-
vent suitable for dissolving the liquid product used. The
rotary support can be rotated to an angular cleaning po-
sition in which the longitudinal opening of the tubular wall
of the rotary support is facing the cleaning chamber and
the spraying nozzles are facing said cleaning nozzles.
[0019] Additionally, the cleaning liquid can also be cir-
culated through the circuit supplying the liquid product to
the spraying nozzles in order to clean said circuit and the
inside of the spraying nozzles at the end of an operation
for applying a liquid product on a paper sheet web.

Brief Description of the Drawings

[0020] The above and other features and advantages
will be better understood from the following detailed de-
scription of exemplary embodiments, which are merely
illustrative and not limitative, with reference to the ac-
companying drawings, in which:

Figure 1 is a cross-sectional view of a spraying de-
vice for spraying a liquid product onto a paper sheet
according to an embodiment of the present inven-
tion, in a working position;

Figure 2 is a cross-sectional view of the spraying
device of Figure 1 in a cleaning position;

Figure 3 is a front perspective view of the spraying
device of Figure 1;

Figure 4 is a rear perspective view of the spraying
device of Figure 1;

Figure 5is a sectioned partial view of a rotary support
with a tubular wall included in the spraying device of
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Figure 1; and

Figure 6 is a cross-section view of a spraying device
for spraying a liquid product onto a paper sheet ac-
cording to another embodiment of the present inven-
tion.

Detailed Description of Exemplary Embodiments

[0021] Figures 1to 4 show a spraying device for spray-
ing a liquid product onto a paper sheet, comprising a
structure 8 in which there are supported mutually parallel
guide rollers 6 guiding the path of a moving paper sheet
web 2. The axes of the guide rollers 6 are not in the same
plane, such that between them they define a plurality of
sections of the paper sheet web forming different angles
with one another.

[0022] There is further supported in a structure 8 of the
spraying device a rotary support 7 parallel to the axis of
the guide rollers 6 on which there are arranged a plurality
of spraying nozzles 1 distributed along the length thereof
and connected to a liquid product supply source. The
rotary support 7 (described in further detail below in re-
lation to Figure 5) includes a tubular wall 7a defining an
enclosure in which the spraying nozzles are installed.
The tubular wall 7a has a longitudinal opening 4 facing
and aligned with the spraying nozzles 1.

[0023] The spraying device further comprises a pair of
side walls 5 perpendicular to the axes of the guide rollers
6 supported in the structure 8. These side walls 5 are
configured according to the path of the different sections
of the paper sheet web 2 and are separated from one
another by a distance according to the width of the paper
sheet web 2.

[0024] Two of the guide rollers 6 are arranged adjacent
to the tubular wall 7a of the rotary support 7, such that
several of the different contiguous sections of the paper
sheet web 2, portions of the tubular wall 7a of the rotary
support 7 adjacent to the longitudinal opening 4, and the
side walls 5 delimit an inner space forming the spray
chamber 3. Two of the guide rollers 6 are located inside
the spray chamber 3. The liquid product is sprayed by
the spraying nozzles 1 through the longitudinal opening
4 and into the spray chamber 3.

[0025] Two contiguous sections of the papersheetweb
2 together forming an acute angle containing, including
or encompassing the spraying nozzles 1 are defined be-
tween one of the guide rollers 6 located inside the spray
chamber 3 and two other guide rollers 6.

[0026] The spraying nozzles 1 are directed towards
one of the sections of the moving paper sheet web 2 so
as to apply the liquid product sprayed thereon. The rotary
support 7 together with the tubular wall 7a can be rotated
with respect to an axis parallel to the axes of the guide
rollers 6 so as to regulate the spraying angle of the spray-
ing nozzles 1 with respect to the section of the paper
sheet web 2 on which the sprayed liquid product is to be
applied.

[0027] The side walls 5 are connected to guide rods 9
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(Figure 3) supported in the structure 8, such that the side
walls are movable in a direction parallel to the axes of
the guide rollers 6 and can be fixed in desired positions
to adjust the width of the spray chamber 3 to the width
of the paper sheet web 2. The spraying nozzles 1 are
axially movable along the rotary support 7 in a direction
parallel to the axes of the guide rollers 6.

[0028] The circuit supplying the liquid product to the
spraying nozzles 1 includes a valve arrangement which
allows individually opening and closing each of the spray-
ing nozzles 1. So when a paper sheet web 2 is used that
is narrower than the maximum allowable width of the de-
vice, only those spraying nozzles 1 which are inside the
spray chamber 3 will be left active, while the rest will be
closed.

[0029] Additionally, at least one of the guide rollers 6
adjacent to the tubular wall 7a of the rotary support 7 can
be moved in a direction perpendicular to its own axis to
facilitate access to the spray chamber 3 even when the
paper sheet web 2 is installed on the guide rollers 6.
[0030] The spraying device of the present invention
further comprises a cleaning chamber 12 provided with
a plurality of cleaning nozzles 10 connected to a cleaning
liquid supply source. This cleaning chamber 12 is located
outside the spray chamber 3 and outside the tubular wall
7a of the rotary support 7. The rotary support 7 can be
rotated to an angular cleaning position (Figure 2) in which
the longitudinal opening 4 of the tubular wall 7a is facing
the cleaning chamber 12 and the spraying nozzles 1 are
facing the cleaning nozzles 10. The cleaning liquid can
therefore be sprayed by the cleaning nozzles 10 onto the
spraying nozzles 1 and other elements housed inside the
tubular wall 7a. In Figure 2, the paper sheet web is not
installed on the guide rollers 6.

[0031] During a cleaning operation, the cleaning liquid
can also be circulated through the circuit supplying the
liquid product to the spraying nozzles 1 in order to clean
said circuit and the inside of the spraying nozzles 1, and
through a fixed conduit 28 provided with nozzles 29 lo-
catedinside the tubular wall 7a (described in further detail
below in relation to Figure 5) in order to clean the inner
surfaces ofthe tubular wall 7a and other elements housed
therein at the end of an operation for applying a liquid
product on a paper sheet web 2.

[0032] Figure 5 shows in detail one end of the tubular
wall 7a of the rotary support 7. Each end of the tubular
wall is supported and guided in a rotational manner with
respect to the structure 8 by a plurality of wheels 13 (only
one of which can be seen in Figure 5) rolling on a cylin-
drical outer surface of the tubular wall 7a. Optionally, a
motor (not shown) is operatively connected to rotate the
tubular wall 7a about its longitudinal axis.

[0033] The inner enclosure of the tubular wall 7a is
closed at its ends by end walls 14. A main liquid product
supply tube 15 and a pressurized air supply tube 16 se-
curely connected to one another by connection members
21 are installed inside the tubular wall 7a. Each end of
the main liquid product supply tube 15 is surrounded by
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a jacket 27 going through the corresponding end wall 14
of the tubular wall 7a through a sliding friction bearing
19. Each end of the pressurized air supply tube 16 goes
through the end wall 14 of the tubular wall 7a through a
corresponding sliding friction bearing 20. The main liquid
product supply tube 15 and the pressurized air supply
tube 16 can therefore slide axially with respect to the
tubular wall 7a and rotate together with the tubular wall
7a with respect to the axis thereof.

[0034] The outer ends ofthe main liquid product supply
tube 15 and of the pressurized air supply tube 16 are
connected to a main liquid product supply source and to
a pressurized air supply source (not shown), respective-
ly. Inside the tubular wall 7a, the main liquid product sup-
ply tube 15 has a plurality of connectors 17 distributed
along same and the pressurized air supply tube 16 has
a plurality of connectors 18 also distributed along same.
[0035] The connection members 21 support auxiliary
supply tubes 23, 24, each of which also has a plurality
of connectors 25, 26 distributed along same. These aux-
iliary supply tubes 23, 24 can be connected to respective
auxiliary product supply sources (not shown) through re-
spective conduits (not shown) going through the jacket
27 into an annular space between the main liquid product
supply tube 15 and the jacket 27.

[0036] The connection members 21 have a longitudi-
nal support (not shown) fixed thereto where there are
installed a series of sprayer groups (not shown) distrib-
uted along the length of the tubular wall 7a. Each sprayer
group includes one of the spraying nozzles 1 associated
with one or more valves, and connecting sleeves connect
the mentioned connectors 17, 18, 25, 26 to inlet ports of
said one or more valves. The liquid product sprayed by
the spraying nozzles 1 is therefore a mixture of main liquid
product and pressurized air, and optionally other auxiliary
products.

[0037] One or more fluid dynamic cylinders 22 are all
operatively connected to jointly move the main liquid
product supply tube 15, the pressurized air supply tube
16, the auxiliary supply tubes 23, 24 and the connection
members 21 in an axial direction with respect to the tu-
bular wall 7a.

[0038] A fixed conduit 28 provided with a plurality of
nozzles 29 distributed along same is further installed in-
side the tubular wall 7a. At least one end of the fixed
conduit 28 goes through the end wall 14 through a cor-
responding hole and is connected to a cleaning liquid
supply source. The nozzles 29 of the fixed conduit 28 are
therefore used to spray cleaning liquid on inner surfaces
of the tubular wall 7a and other members housed therein
at the end of an operation for applying a liquid product
on paper sheet web.

[0039] Figure 6 shows a spraying device for spraying
a liquid product onto a paper sheet according to another
embodiment of the present invention, which differs from
the embodiment described above in relation to Figures
1 to 4 in that only one of the guide rollers 6 is inside the
spray chamber 3 and adjacent to the tubular wall 7a of
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the rotary support 7, such that only one section of the
paper sheet web 2 comprised between this guide roller
6 located inside the spray chamber 3 and another guide
roller 6 delimits the spray chamber 3.

[0040] Inthis embodiment shown in Figure 6, the spray
chamber 3 is delimited by the mentioned section of the
paper sheet web 2, by portions of the tubular wall 7a of
the rotary support 7 adjacent to the longitudinal opening
4, by the side walls 5, and by a rear plate 11 facing the
section of the paper sheet web 2 and having an end ad-
jacent to the tubular wall 7a of the rotary support 7 and
another end adjacent to the section of the paper sheet
web 2.

[0041] The scope of the present invention is defined in
the attached claims.

Claims

1. A spraying device for spraying a liquid product onto
a paper sheet, comprising a spray chamber (3) de-
limited at least in part by a moving paper sheet web
(2) guided by guide rollers (6), and a plurality of
spraying nozzles (1) connected to a liquid product
supply source and arranged inside said spray cham-
ber (3) to spray said liquid product onto said moving
paper sheet web (2), characterized in that at least
one of said guide rollers (6) is located inside the spray
chamber (3).

2. The spraying device for spraying a liquid product on-
to a paper sheet according to claim 1, characterized
in that the spray chamber (3) is delimited at least in
part by two contiguous sections of the paper sheet
web (2) which are defined between said at least one
ofthe guide rollers (6) located inside the spray cham-
ber (3) and two other guide rollers (6).

3. The spraying device for spraying a liquid product on-
to a paper sheet according to claim 1 or 2, charac-
terized in that said two contiguous sections of the
paper sheet web together form an angle containing,
including or encompassing the spraying nozzles.

4. The spraying device for spraying a liquid product on-
to a paper sheet according to claim 1, 2 or 3, char-
acterized in that the spray chamber (3) is further
delimited by side walls (5) perpendicular to the axes
of the guide rollers (6), and said side walls (5) are
movable in adirection parallel to the axes ofthe guide
rollers (6) to adjust the width of the spray chamber
(3) to the width of the paper sheet web (2).

5. The spraying device for spraying a liquid product on-
to a paper sheet according to any one of the preced-
ing claims, characterized in that said spraying noz-
zles (1) are arranged in a rotary support (7) which
can be rotated with respect to an axis parallel to the
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10.

1.

axes of the guide rollers (6) to regulate the spraying
angle of the spraying nozzles (1).

The spraying device for spraying a liquid product on-
to a paper sheet according to claim 5, characterized
in that said rotary support (7) includes a tubular wall
(7a) defining an enclosure in which the spraying noz-
zles are installed, and said tubular wall (7a) has at
least one longitudinal opening (4) through which the
liquid product is sprayed into the spray chamber (3)
by the spraying nozzles (1).

The spraying device for spraying a liquid product on-
to a paper sheet according to claim 6, characterized
in that the spray chamber (3) is delimited in part by
said tubular wall (7a) of the rotary support (7).

The spraying device for spraying a liquid product on-
to a paper sheet according to claim 7, characterized
in that at least two of the guide rollers (6) are ar-
ranged adjacent to the tubular wall (7a) of the rotary
support (7), such that the spray chamber (3) is de-
limited by the paper sheet web (2), the tubular wall
(7a) of the rotary support (7), and the side walls (5).

The spraying device for spraying a liquid product on-
to a paper sheet according to claim 8, characterized
in that at least one of the guide rollers (6) adjacent
to the tubular wall (7a) of the rotary support (7) can
be moved in a direction perpendicular to its own axis
to facilitate access to the spray chamber (3).

The spraying device for spraying a liquid product on-
to a paper sheet according to claim 5 or 6, charac-
terized in that said spraying nozzles (1) are axially
movable along the rotary support (7) in a direction
parallel to the axes of the guide rollers (6).

The spraying device for spraying a liquid product on-
to a paper sheet according to claim 6, characterized
by comprising a cleaning chamber (12) provided with
a plurality of cleaning nozzles (10) connected to a
cleaning liquid supply source, where said cleaning
chamber (12) is located outside the spray chamber
(3) and outside the tubular wall (7a) of the rotary
support (7), and where said rotary support (7) can
be rotated to an angular cleaning position in which
the longitudinal opening (4) of the tubular wall (7a)
is facing the cleaning chamber (12) and the spraying
nozzles (1) are facing said cleaning nozzles (10).
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