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To provide a spraying apparatus capable of reducing adhesion of contaminants in a housing section.
The present invention is directed to a spraying apparatus 100 including a nozzle section 1 capable of spraying a
fluid, a fluid tube 20 for supplying the fluid to the nozzle section 1, a cableveyor 21 having the fluid tube 20 accommodated
in its hollow portion 211, a support section 10 on which the nozzle section 1 is supported and fixed, a driving section 22
for reciprocating the support section 10 in a width direction of a traveling body R, a driving source M for driving the driving
section 22, and a housing section 2 that accommodates at least the cableveyor 21 and the driving section 22, in which
the housing section 2 has an elongated shape extending in the width direction of the traveling body R, an opening portion
K extending in the width direction of the traveling body R is provided in a bottom portion or a side wall portion of the
housing section 2, the support section 10 in the housing section 2 supports and fixes the nozzle section 1 through the
opening portion K, and the fluid tube 20 accommodated in the cableveyor 21 is attached to the nozzle section 1 through
the opening portion K.
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Description
Technical Field

[0001] The present invention relates to a spraying ap-
paratus, and more specifically to a spraying apparatus
capable of reducing adhesion of contaminants in a hous-
ing section.

Background Art

[0002] A paper making process in a paper making ma-
chine generally includes a wire part for placing a liquid
in which pulp is dispersed in water on a net (wire) for
paper making and naturally dropping excess water to
form wet paper, a press part for passing the wet paper
between paired press rolls and pressing the wet paper
by the press rolls via felt to transfer the water in the wet
paper to the felt, and thus dehydrating the wet paper, a
dry partfor making the wet paper that has passed through
the press part contact a drier roll with the wet paper
pressed against canvas, to dry the wet paper into paper,
a calendar part for passing the paper between calendar
rolls to smooth unevenness of a surface of the paper,
and a reel part for winding the paper around a stick called
a spool.

[0003] Inthe paper making machine, a spraying appa-
ratus for applying a fluid such as air, water, or a chemical
solution is generally attached thereto for purposes such
as a purpose of preventing a foreign substance derived
from a pulp raw material from adhering to a traveling body
such as paper, a press roll, felt, a drier roll, canvas, a
canvas roll, or a calendar roll that is traveling (operating)
and a purpose of improving releasability of wet paper
from the traveling body.

[0004] Anexample of a known spraying apparatus that
applies a chemical solution is one that sprays a chemical
solution from a nozzle device while reciprocating the noz-
zle device in a width direction of the traveling body to
efficiently apply a fluid.

[0005] For example, a spraying apparatus that sprays
a solid lubricant atomized by a discharge pressure from
a spray port of a spray unit that travels in a spraying
apparatus main body installed 5 cm or more away from
a paper making drier surface while moving a nozzle unit
to the drier surface has been known (see, e.g., Patent
Literature 1). In such a spraying apparatus, a liquid feed
pipe and an air feed pipe that support the nozzle unit
(nozzle section) are extended from an upper surface of
the spraying apparatus main body (housing section). Ac-
cordingly, an upper surface of the housing section is
open.

[0006] A spraying apparatus thatincludes a nozzle de-
vice that sprays a fluid onto a traveling body in a paper
making machine while reciprocating in a longitudinal di-
rection and in which a driving transmission section and
a cableveyor (registered trademark) are provided side
by side not to overlap each other in an up-down direction
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and the nozzle device moves via a base portion when a
driving section drives the driving transmission section
has been known (see, e.g., Patent Literature 2). In such
a spraying apparatus, the nozzle device (nozzle section)
protrudes from an upper surface of a housing (housing
section). Accordingly, the upper surface of the housing
section is open.

Citation List
Patent Literature
[0007]

PTL 1: Japanese Patent Application Laid-Open No.
6-280181

PTL 2: Japanese Patent Application Laid-Open No.
2016-204797

Summary of Invention
Technical Problem

[0008] In each of the spraying apparatuses described
in Patent Literature 1 and Patent Literature 2, the nozzle
section is made to protrude from the upper surface of the
housing section, as described above, to cause the hous-
ing section to support the nozzle section.

[0009] However, in each of the spraying apparatuses
described in Patent Literature 1 and Patent Literature 2,
the upper surface of the housing section is open. Thus,
there is a problem that contaminants such as a scattered
chemical solution and floating pitch easily enter the hous-
ing section and adhere to components such as the driving
section and the cableveyor accommodated in the hous-
ing section.

[0010] As a result, the component to which the con-
taminants have adhered cannot be precisely driven. In
some cases, a malfunction may occur. This also leads
to deterioration of the component itself.

[0011] Accordingly, in each of the spraying apparatus-
es described in Patent Literature 1 and Patent Literature
2, a frequency of maintenance is high, and it takes time
and effort because all the components need to be taken
out when the inside of the housing is maintained.
[0012] The present invention has been made in view
of the above-described circumstances, and is directed
to providing a spraying apparatus capable of reducing
adhesion of contaminants in a housing section.

Solution to Problems

[0013] The inventors of the present invention have in-
tensively studied to solve the above-described problem
and found out that the above-described problem can be
solved by providing a bottom portion or a side wall portion
of a housing section with an opening portion, passing a
support section in the housing section through the open-
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ing portion to support and fix anozzle section and passing
a fluid tube accommodated in a cableveyor through the
opening portion to attach the fluid tube to the nozzle sec-
tion, to complete the present invention.

[0014] The presentinvention resides in (1) a spraying
apparatus used while being attached to a paper making
machine to spray a fluid onto a traveling body in the paper
making machine, the spraying apparatus including a noz-
zle section capable of spraying the fluid, a fluid tube for
supplying the fluid to the nozzle section, a cableveyor
having the fluid tube accommodated in its hollow portion,
a support section on which the nozzle section is support-
ed and fixed, a driving section for reciprocating the sup-
port section in a width direction of the traveling body, a
driving section rail section extending in the width direction
of the traveling body, a driving source for driving the driv-
ing section, and a housing section that accommodates
at least the cableveyor and the driving section, in which
the housing section has an elongated shape extending
in the width direction of the traveling body, an opening
portion extending in the width direction of the traveling
body is provided in a bottom portion or a side wall portion
of the housing section, the support section in the housing
section supports and fixes the nozzle section through the
opening portion, the fluid tube accommodated in the ca-
bleveyor is attached to the nozzle section through the
opening portion, the driving section rail section is at-
tached to an inner wall of the side wall portion of the
housing section, and the driving section rail section sup-
ports the driving section to sandwich the driving section
from above and below.

[0015] The presentinvention resides in (2) a spraying
apparatus used while being attached to a paper making
machine to spray a fluid onto a traveling body in the paper
making machine, the spraying apparatusincluding a noz-
zle section capable of spraying the fluid, a fluid tube for
supplying the fluid to the nozzle section, a cableveyor
having the fluid tube accommodated in its hollow portion,
a support section on which the nozzle section is support-
ed and fixed, a driving section for reciprocating the sup-
port section in a width direction of the traveling body, a
driving source for driving the driving section, and a hous-
ing section that accommodates at least the cableveyor
and the driving section, in which the housing section has
an elongated shape extending in the width direction of
the traveling body, an opening portion extending in the
width direction of the traveling body is provided in a bot-
tom portion or a side wall portion of the housing section,
the support section in the housing section supports and
fixes the nozzle section through the opening portion, the
fluid tube accommodated in the cableveyor is attached
to the nozzle section through the opening portion, and
the driving section includes a loop-shaped endless body
to which the support section is attached and a pair of
sprockets between which the endless body is hung.
[0016] The presentinventionresidesin (3)the spraying
apparatus described in the above item (2) in which a ten-
sion adjustment tool is attached to the sprocket.
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[0017] Thepresentinventionresidesin(4)the spraying
apparatus described in the above item (2) or (3), further
including a driving section rail section extending in the
width direction of the traveling body, in which the driving
section rail section is attached to the inner wall of the
side wall portion of the housing section, and the driving
section rail section support the driving section to sand-
wich the driving section from above and below.

[0018] Thepresentinventionresidesin(5)the spraying
apparatus described in any one of the above items (1)
to (4), further including a rail section extending in the
width direction of the traveling body, and a guide section
attached to the support section, in which the rail section
is attached to the inner wall of the side wall portion of the
housing section, and the guide section is slidable along
the rail section.

[0019] Thepresentinventionresidesin(6)the spraying
apparatus described in any one of the above items (1)
to (5), in which an auxiliary lower wall portion attached
to the side wall portion on one side and a lower wall por-
tion attached to the side wall portion on the other side
are provided in the bottom portion of the housing section,
and the opening portion is provided between the auxiliary
lower wall portion and the lower wall portion.

[0020] Thepresentinventionresidesin(7)the spraying
apparatus described in the above item (6), in which an
auxiliary side wall portion is provided to stand in an end
portion, on the opposite side to the side wall portion on
the other side, of the lower wall portion, and the cablev-
eyor is placed on the lower wall portion between the side
wall portion on the other side and the auxiliary side wall
portion.

[0021] Thepresentinventionresidesin(8)the spraying
apparatus described in the above item (6) or (7), in which
a placement section for placing the cableveyor folded
upward is attached to the support section, and the place-
ment section is located just above the lower wall portion.
[0022] Thepresentinventionresidesin(9)the spraying
apparatus described in the above item (8), in which an
air spraying device for spraying air is attached to the
placement section.

[0023] The presentinvention resides in (10) the spray-
ing apparatus described in any one of the above items
(1)to (9), in which units each including the nozzle section
and the support section are provided side by side with
predetermined spacing.

Advantageous Effects of Invention

[0024] In the spraying apparatus according to the
present invention, a fluid to be supplied from the fluid
tube can be sprayed onto the traveling body in the paper
making machine while the nozzle section is reciprocated
in the width direction of the traveling body. Therefore, a
desiredfluid can also be efficiently applied to the traveling
body that is operating.

[0025] Atthistime,inthe sprayingapparatus, the open-
ing portion is daringly provided in the bottom portion or
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the side wall portion of the housing section. Thus, con-
taminants such as a scattered chemical solution and
floating pitch do not easily enter the housing section.
Therefore, the contaminants can be prevented from ad-
hering to a component such as the driving section or the
cableveyor accommodated in the housing section. As a
result, the component such as the driving section or the
cableveyor can be kept being precisely driven. Thus, a
fluid can be uniformly applied at an appropriate position
for the traveling body.

[0026] The componentitselfcan be prevented from de-
teriorating.
[0027] The inside of the housing section is not easily

contaminated. Thus, the frequency of maintenance can
be reduced, and the quality of the spraying apparatus
can be maintained by simple cleaning.

[0028] The spraying apparatus according to the
present invention includes the guide section and the rail
section, in which the guide section attached to the support
section is made slidable along the rail section attached
to the inner wall of the side wall portion of the housing
section, whereby stability obtained when the nozzle sec-
tion reciprocates can be improved.

[0029] Similarly, the spraying apparatus according to
the presentinvention includes the driving section rail sec-
tion, in which the driving section rail section supports the
driving section to sandwich the driving section from
above and below, whereby stability obtained when the
nozzle section reciprocates can be improved.

[0030] In the spraying apparatus, the bottom portion
or the side wall portion of the housing section is provided
with the opening portion, as described above. Thus, the
housing section does not directly support the nozzle sec-
tion. Accordingly, the spraying apparatus in these cases
has a structure in which guidance is provided by a plu-
rality of rails such as a driving section rail section and a
rail section, whereby stability obtained when the nozzle
sectionreciprocates is prevented from being deteriorated
due to the weight of the nozzle section itself.

[0031] In the spraying apparatus according to the
presentinvention, when the bottom portion of the housing
section is provided with the opening portion, the auxiliary
lower wall portion attached to the side wall portion on one
side and the lower wall portion attached to the side wall
portion on the other side are provided in the bottom por-
tion of the housing section, whereby the opening portion
between the auxiliary lower wall portion and the lower
wall portion can be made as narrow as possible. As a
result, contaminants can be more prevented from enter-
ing the housing section.

[0032] In this case, when the auxiliary lower wall por-
tion is provided, a component in the housing section can
be prevented from dropping and colliding with the
traveling body, for example.

[0033] In this case, when the auxiliary side wall portion
is provided to stand at the end, on the opposite side to
the side wall portion on the other side, of the lower wall
portion, the cableveyor to be placed on the lower wall

10

15

20

25

30

35

40

45

50

55

portion can be prevented from randomly dropping.
[0034] In this case, the contaminants can be further
prevented from entering the housing section.

[0035] In this case, when the placement section is at-
tached to the support section to be located just above
the lower wall portion, and the cableveyor folded upward
is placed in the placement section, the spraying appara-
tus itself can have a compact structure.

[0036] Inthis case, when the cableveyor and the folded
cableveyor are vertically arranged, the nozzle section
can be smoothly reciprocated.

[0037] In the spraying apparatus according to the
presentinvention, when the air spraying device for spray-
ing airis attached to the placement section, contaminants
can be prevented from entering the housing section, and
contaminants can be prevented from being sprayed and
adhering to a component even if the contaminants enter
the housing section.

[0038] In the spraying apparatus according to the
present invention, when the driving section includes the
endless body and the sprockets, the driving section can
be smoothly moved even in a simple structure.

[0039] At this time, when the tension adjustment tool
is attached to the sprocket, tension can be easily main-
tained. In the spraying apparatus, the housing section
does not directly support the nozzle section, as described
above. Thus, itis important to maintain the tension of the
driving section that drives the nozzle section.

[0040] In the spraying apparatus according to the
presentinvention, when the units each including the noz-
zle section and the support section are provided side by
side with predetermined spacing, a fluid can be efficiently
applied to the traveling body particularly if the traveling
body is large in size.

Brief Description of Drawings
[0041]

Figure 1(a) is a side view illustrating an embodiment
of a spraying apparatus according to the present in-
vention.

Figure 1(b) is a top view of the spraying apparatus
illustrated in Figure 1(a).

Figure 2 is a cross-sectional view taken along a line
A - A of the spraying apparatus illustrated in Figure
1(a).

Figure 3 is a transmission side view for describing
an installation state of a driving section with respect
to a housing section in the spraying apparatus ac-
cording to the present embodiment.

Figure 4(a) is a transmission side view illustrating a
portion P1 of the spraying apparatus illustrated in
Figure 3 in an enlarged manner.

Figure 4(b) is a transmission top view of Figure 4(a).
Figure 5 is a transmission side view for describing
an installation state of a rail section and a guide sec-
tion with respect to the housing section in the spray-
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ing apparatus according to the present embodiment.
Figure 6 is atransmission side view illustrating a por-
tion P2 of the spraying apparatus illustrated in Figure
5in an enlarged manner.

Figure 7 is an explanatory view for describing a po-
sitional relationship of a cableveyor with respect to
the housing section in the spraying apparatus ac-
cording to the present embodiment.

Figure 8(a) is a schematic side view illustrating a
housing section in a spraying apparatus according
to another example of the embodiment.

Figure 8(b) is a schematic side view illustrating a
housing section in a spraying apparatus according
to another example of the embodiment.

Figure 9(a) is an explanatory view for describing a
positional relationship of a cableveyor with respect
to a housing section in a spraying apparatus accord-
ing to another example of the embodiment.

Figure 9(b) is an explanatory view for describing a
positional relationship of a cableveyor with respect
to a housing section in a spraying apparatus accord-
ing to another example of the embodiment.

Figure 10 is a cross-sectional view illustrating a
spraying apparatus according to another example of
the embodiment.

Figure 11(a) is a cross-sectional view illustrating a
housing section and a receiving section in a spraying
apparatus according to another example of the em-
bodiment.

Figure 11(b) is a cross view illustrating a housing
section and a receiving section in a spraying appa-
ratus according to another example of the embodi-
ment.

Description of Embodiments

[0042] Preferredembodiments of the presentinvention
will be described in detail below with reference to the
drawings, as needed. In the drawings, the same ele-
ments are respectively assigned the same reference nu-
merals, and overlapping description is omitted. A posi-
tional relationship among the top, the bottom, the left,
and the right, for example, is based on a positional rela-
tionship illustrated in the drawings, unless otherwise not-
ed. Further, dimensional proportions in the drawings are
not necessarily limitative.

[0043] The spraying apparatus according to the
present invention is an apparatus used with it being at-
tached to a paper making machine for applying a fluid to
a traveling body in the paper making machine.

[0044] In the present specification, the traveling body
means one that travels during an operation of the paper
making machine, and specifically means paper, felt, or
canvas that travels while being guided by a roll or the
like, or apress roll, adrierroll, a canvas roll, or a calendar
roll that rotates and travels in a peripheral direction for
guiding the paper, the felt, or the canvas.

[0045] The fluid means air, water, or a chemical solu-
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tion. Examples of the chemical solution include a wet
paper strength agent, a detergent, a pitch control agent,
an antifouling agent, and a release agent.

[0046] Figure 1(a)is a side view illustrating an embod-
iment of a spraying apparatus according to the present
invention, and Figure 1(b) is a top view of the spraying
apparatus illustrated in Figure 1(a).

[0047] As illustrated in Figure 1(a) and Figure 1(b), a
spraying apparatus 100 according to the present embod-
iment includes a housing section 2 having an elongated
shape extending in a width direction of a traveling body
R and two nozzle sections 1 that can reciprocate with
respect to the housing section 2. That is, in the housing
section 2, units each including the nozzle section 1 and
a support section 10 are provided side by side with pre-
determined spacing in the width direction of the traveling

body R.

[0048] The twounits have substantially the same struc-
ture.

[0049] In the spraying apparatus 100, the two nozzle

sections 1 can respectively independently spray fluids
toward the traveling body R, and can reciprocate in a
longitudinal direction of the housing section 2 in synchro-
nization. Accordingly, in the spraying apparatus 100, the
fluids can be efficiently sprayed onto the traveling body
R even if the traveling body R is large in size.

[0050] A method for reciprocating the nozzle section 1
is not particularly limited. For example, control may be
performed to reciprocate the nozzle section 1 every time
the nozzle section 1 is detected by providing the housing
section 2 with a proximity sensor, a limit switch, a tactile
switch, or the like, or may be performed to reciprocate
the nozzle section 1 in response to the number of revo-
lutions of a motor (driving source), for example.

[0051] The spraying apparatus 100 is supported on a
frame not illustrated, and is installed at a predetermined
distance from the traveling body R on the fluid spray side
of the traveling body R. For example, the spraying appa-
ratus 100 is installed above the traveling body R.
[0052] Atthis time, the spraying apparatus 100 is pref-
erably detachably attached to a frame notillustrated from
the viewpoint of easy maintenance.

[0053] Figure 2 is a cross-sectional view taken along
aline A - A of the spraying apparatus illustrated in Figure
1(a).

[0054] As illustrated in Figure 2, the spraying appara-
tus 100 includes the nozzle section 1 for spraying a fluid,
a fluid tube 20 for supplying the fluid to the nozzle section
1, a cableveyor 21 that accommodates the fluid tube 20,
the support section 10 on which the nozzle section 1 is
supported and fixed, a driving section 22 for reciprocating
the support section 10 in the width direction of the
traveling body R, a driving section rail section 24 for sup-
porting the driving section 22, a driving source M for driv-
ing the driving section 22, a rail section 23a attached to
the housing section 2, a guide section 23b attached to
the support section 10, and the housing section 2 that
accommodates at least the cableveyor 21, the driving
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section 22, the rail section 23a, and the guide section 23b.
[0055] The housing section 2 has a hollow square co-
lumnar shape, and includes an upper wall portion 2a, a
side wall portion 2b1 on one side (hereinafter also con-
veniently referred to as a "first side wall portion 2b1") and
a side wall portion 2b2 on the other side (hereinafter also
conveniently referred to as a "second side wall portion
2b2") respectively hanging from end portions at the front
and the rear (on the upstream side and the downstream
side in a traveling direction of the traveling body) of the
upper wall portion 2a, an auxiliary lower wall portion 2c1
provided at a lower end of the first side wall portion 2b1,
a lower wall portion 2c provided at a lower end of the
second side wall portion 2b2, and an auxiliary side wall
portion 2d provided to stand in an end portion, on the
opposite side to the second side wall portion 2b2, of the
lower wall portion 2c.

[0056] An opening portion K extending in the width di-
rection of the traveling body is provided between the aux-
iliary lower wall portion 2c1 and the lower wall portion 2c.
Thatis, a bottom portion of the housing section 2 includes
the auxiliary lower wall portion 2¢1, the opening portion
K, and the lower wall portion 2c.

[0057] In this way, in the spraying apparatus 100, the
opening portion K is daringly provided in the bottom por-
tion of the housing section 2. Thus, contaminants such
as a scattered chemical solution and floating pitch do not
easily enter the housing section 2. As a result, the inside
of the housing section 2 can be prevented from being
contaminated.

[0058] When the auxiliary lower wall portion 2c1 is pro-
vided, even if a component attached to the first side wall
portion 2b1 has dropped, the component can be re-
ceived.

[0059] The opening portion K is formed to extend in
the width direction of the traveling body R in the bottom
portion of the housing section. Thus, the support section
10 that passes through the opening portion K and the
fluid tube 20 attached to the nozzle section 1 are not
prevented from reciprocating in the width direction of the
traveling body.

[0060] The driving section 22 is attached to an inner
wall of the first side wall portion 2b1 in the housing section
2 via the driving section rail section 24.

[0061] Figure 3is a transmission side view for describ-
ing an installation state of a driving section with respect
to a housing section in the spraying apparatus according
to the present embodiment. In Figure 3, description of
the rail section 23a, the guide section 23b, the cableveyor
21, and the like is omitted.

[0062] As illustrated in Figure 3, the driving section 22
includes a loop-shaped endless body 22a and a pair of
sprockets 22b between which the endless body 22a is
hung. As aresult, the driving section 22 can be smoothly
moved while having a simple structure.

[0063] Thedriving source Mis attached to the sprocket
22b on one side (see Figure 1(a) and Figure 1(b)).
[0064] For example, a chain, a belt, or the like can be
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adopted as the endless body 22a, and a motor or the like
can be adopted as the driving source M. Among them,
the chain is favorably used as the endless body 22a.
[0065] In the spraying apparatus 100, the above-de-
scribed two support sections 10 are attached and fixed
with predetermined spacing to the endless body 22a on
the lower side in the loop-shaped endless body 22a. In
the spraying apparatus 100, to cause the support section
10 to protrude from the opening portion K in the bottom
portion of the housing section 2, the support section 10
is daringly attached to the endless body 22a on the lower
side, whereby an inner configuration of the housing sec-
tion 2 can be simplified, as described below (see Figure
2).

[0066] Inthe spraying apparatus 100, when the driving
source M drives the driving section 22, the support sec-
tions 10 with predetermined spacing reciprocate in syn-
chronization. Based thereon, the nozzle sections 1 to be
respectively supported by the support sections 10 also
reciprocate.

[0067] Figure 4(a)is a transmission side view illustrat-
ing a portion P1 of the spraying apparatus illustrated in
Figure 3 in an enlarged manner, and Figure 4(b) is a
transmission top view of Figure 4(a).

[0068] As illustrated in Figure 4(a) and Figure 4(b), in
the spraying apparatus 100, a tension adjustment tool
25 is attached to the sprocket 22b on the other side.
[0069] The tension adjustment tool 25 includes a shaft
section 25a extending in a longitudinal direction of the
housing section 2 (the width direction of the traveling
body R) attached to the sprocket 22b, a stopper 25b at-
tached to the shaft section 25a, a fixing section 25c at-
tached to the housing section 2 for supporting and fixing
the shaft section 25a, and a spring section 25d sand-
wiched between the stopper 25b and the fixing section
25c.

[0070] In the tension adjustment tool 25, the spring
section 25d elastically urges the stopper 25b toward the
sprocket 22b. As a result, in the spraying apparatus 100,
even if the nozzle section 1 and the support section 10
are attached to the endless body 22a on the lower side,
the endless body 22a is prevented from being slack
downward so that the tension of the endless body 22a
can be maintained.

[0071] Referring to Figure 2 again, the spraying appa-
ratus 100 includes the pair of driving section rail sections
24 extending in the longitudinal direction of the housing
section 2 (the width direction of the traveling body R).
[0072] The pair of driving section rail sections 24 is
attached to the inner wall of the first side wall portion 2b1
in the housing section 2 via the rail section 23a. That is,
the driving section rail section 24 is attached to a main
body of the rail section 23a attached to the inner wall of
the first side wall portion 2b1. The paired driving section
rail sections 24 are parallel to each other.

[0073] The driving section rail section 24 on the upper
side supports the endless body 22a on the upper side to
sandwich the endless body 22a on the upper side from
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above and below, and the driving section rail section 24
on the lower side supports the endless body 22a on the
lower side to sandwich the endless body 22a on the lower
side from above and below.

[0074] The driving section rail section 24 is structured
to contact a roller portion of the endless body 22a, and
the roller portion freely rotates, thereby not to prevent the
driving section 22 from reciprocating.

[0075] As aresult, in the spraying apparatus 100, sta-
bility obtained when the nozzle section reciprocates can
be improved.

[0076] The supportsection 10is forsupporting the noz-
zle section 1, and includes a first support piece 10a at-
tached and fixed to the endless body 22a on the lower
side (the driving section 22) and having an inverted L
shape in a side view, a plate-shaped second support
plate 10b having the first support piece 10a attached
thereto and extending in an up-down direction in a side
view, and a plate-shaped third support plate 10c attached
to the second support plate 10b and extending in a hor-
izontal direction in a side view.

[0077] The first support piece 10a, the second support
plate 10b, and the third support plate 10c are integrated
with one another.

[0078] Inthe support section 10, the first support piece
10a is directly attached to the endless body 22a on the
lower side. Thus, the first support piece 10a, together
with the driving section 22, reciprocates based on the
driving of the driving section 22. As a result, the entire
support section 10 reciprocates in the width direction of
the traveling body.

[0079] In the support section 10, the second support
plate 10b is located at substantially the center of the in-
side of the housing section 2, and partitions the inside of
the housing section 2 into front and rear parts (the up-
stream side and the downstream side in the traveling
direction of the traveling body).

[0080] In the housing 2, the above-described driving
section 22 or the like is arranged on the one side of the
second support plate 10b, and the cableveyor 21 or the
like, described below, is arranged on the other side there-
of. As a result, there is an advantage that when the ca-
bleveyor 21 is taken out of the housing section 2 to main-
tain the cableveyor 21, the driving section 22 or the like
is not obstructive, for example.

[0081] Inthesprayingapparatus 100, the guide section
23b is attached to the first side wall portion 2b1 side (the
driving section 22 side) of the second support plate 10b.
[0082] On the other hand, the pair of rail sections 23a
is attached to the inner wall of the first side wall portion
2b1 in the housing section 2.

[0083] The pair of rail sections 23a is arranged on sub-
stantially the same (vertical) surface as the driving sec-
tion 22, and is arranged inside the driving section 22 and
the driving section rail section 24. That s, on such a (ver-
tical) surface, the endless body 22a on the upper side,
the rail section 23a on the upper side, the guide section
23Db, the rail section 23a on the lower side, and the end-
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less body 22a on the lower side are arranged in this order
from above. As a result, an arrangement of components
in the housing section 2 can be made compact.

[0084] Figure5is atransmission side view for describ-
ing an installation state of the rail section and the guide
section with respectto the housing section in the spraying
apparatus according to the present embodiment, and
Figure 6 is a transmission side view illustrating a portion
P2 of the spraying apparatus illustrated in Figure 5 in an
enlarged manner. In Figure 5 and Figure 6, description
of the housing section 2, the driving section 22, the ca-
bleveyor 21, and the like is omitted.

[0085] As illustrated in Figure 5, the spraying appara-
tus 100 includes the pair of rail sections 23a extending
in the longitudinal direction of the housing section 2.
[0086] The paired rail sections 23a are vertically locat-
ed, and are parallel to each other.

[0087] On the other hand, as illustrated in Figure 6,
three guide sections 23b are provided in the support sec-
tion 10 (the second support plate 10b). Among them, the
guide sections 23b on both sides abut on the rail section
23a on the lower side, and the guide section 23b at the
center abuts on the rail section 23b on the upper side via
a spring B for upward urging (see Figure 2).

[0088] Inthe spraying apparatus 100, when the nozzle
section 1 and the support section 10 reciprocate, they
are guided by the guide sections 23b on both sides sliding
along the rail section 23a on the lower side and are guided
by the guide section 23b at the center sliding along the
rail section 23a on the upper side. As a result, in the
spraying apparatus 100, stability obtained when the noz-
zle section 1 reciprocates can be improved. That is, po-
sitional accuracy in the reciprocation can be improved.
The spraying apparatus 100 includes the three guide sec-
tions 23b, as described above, whereby the stability is
particularly improved.

[0089] Referring to Figure 2 again, in the support sec-
tion 10, a placement section 10d for placing the cablev-
eyor 21 folded upward is attached to the second side wall
portion 2b2 side (the cableveyor 21 side) of the second
support plate 10b. Details of the cableveyor 21 will be
described below.

[0090] The placement section 10d is integrated with
the first support piece 10a, the second support plate 10b,
and the third support plate 10c, described above.
[0091] Therefore, when the support section 10 recip-
rocates, the placement section 10d, together with the ca-
bleveyor 21 on the upper side, also reciprocates.
[0092] In the spraying apparatus 100, an air spraying
device 27 for spraying air is attached to an end of the
placement section 10d (see Figure 6).

[0093] In the spraying apparatus 100, when the air
spraying device 27 sprays air, contaminants that attempt
to enter the housing section 2 can be sprayed from the
opening portion K, and the contaminants can be prevent-
ed from adhering to the component (particularly, the ca-
bleveyor 21). The air spraying device 27 is attached to
the placement section 10d, whereby the air spraying de-
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vice 27, together with the support section 10, recipro-
cates, like in the foregoing.

[0094] In the support section 10, the second support
plate 10b is arranged to protrude out of the housing sec-
tion 2 through the opening portion K in the housing sec-
tion 2, and the third support plate 10c is attached to a
lower end of the second support plate 10b. That is, the
first support piece 10ais attached and fixed to the second
support plate 10b inside the housing section 2, and the
third support plate 10c is attached and fixed thereto out-
side the housing section 2.

[0095] Inthe supportsection 10, the third support plate
10c is provided to be substantially parallel to the bottom
portion of the housing section 2, and a support tube sec-
tion 1b in the nozzle section 1 is attached to a distal end
of the third support plate 10c.

[0096] Therefore, the supportsection 10inthe housing
section 2 passes through the opening portion K, to sup-
port and fix the nozzle section 1.

[0097] The nozzle section 1 includes a nozzle main
body section 1a having a nozzle port at its distal end and
the support tube section 1b having an inverted L shape
in a front view that supports the nozzle main body section
1a and through which a fluid can flow.

[0098] In the spraying apparatus 100, the nozzle sec-
tion 1 is provided such that the nozzle main body section
1a is directed toward the traveling body R located ther-
ebelow and the support tube section 1b hangs from the
housing section 2.

[0099] In the nozzle section 1, the fluid that flows
through the support tube section 1b flows into the nozzle
main body section 1a, and the fluid is sprayed from the
nozzle port of the nozzle main body section 1a.

[0100] Inthe spraying apparatus 100, the fluid tube 20
is attached to the support tube section 1b in the nozzle
section 1 such that the inside thereof is in fluid commu-
nication with the support tube section 1b.

[0101] The fluid tube 20 passes through the opening
portion of the housing section 2, and is accommodated
in a hollow portion 211 of the cableveyor 21 in the housing
section 2. Accordingly, when the nozzle section 1 recip-
rocates, the fluid tube 20 is prevented from being dam-
aged, for example, upon being rubbed against the other
component by the cableveyor 21.

[0102] In the spraying apparatus 100, the cableveyor
21 has a long chain shape obtained by connecting a plu-
rality of ringshaped small pieces to one another, and is
bendable.

[0103] Figure 7 is an explanatory view for describing
a positional relationship of the cableveyor with respect
to the housing section in the spraying apparatus accord-
ing to the present embodiment.

[0104] As illustrated in Figure 7, in the spraying appa-
ratus 100, the cableveyor 21 is bent in a U shape, and
is attached such that one end 21a of the cableveyor 21
located on the upper side is detachably attached to the
support section 10, and is fixed such that the other end
21b of the cableveyor 21 located on the lower side is
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detachably attached to an end portion S in the bottom
portion of the housing section 2. Accordingly, the cablev-
eyor 21 follows the reciprocation of the nozzle section 1
when a bent position sequentially changes.

[0105] Inthe sprayingapparatus 100, when the cablev-
eyor 21 is maintained, only the cableveyor 21 can be
simply taken out of the spraying apparatus 100 without
peripheral components such as the nozzle section 1 be-
ing removed by removing the other end of the cableveyor
21 in the end portion S of the housing section 2, pulling
the cableveyor 21 at a removal position, and removing
one end of the cableveyor 21 from the support section
10 that has moved forward.

[0106] At this time, a takeoff port that can be opened
and closed is preferably provided in the end portion S in
the bottom portion of the housing section 2.

[0107] Referring to Figure 2 again, in the spraying ap-
paratus 100, the cableveyors 21 on the lower side in the
adjacent units are installed in the housing section 2 with
they overlapping each other in the up-down direction.
[0108] Specifically, both the cableveyors 21 are placed
on the lower wall portion 2c between the second side
wall portion 2b2 and the auxiliary side wall portion 2d.
[0109] At this time, the housing section 2 includes the
auxiliary side wall portion 2d, and thus can prevent the
cableveyor 21 from dropping from the opening portion K.
[0110] As described above, the cableveyor 21 folded
upward is placed in the placement section 10d.

[0111] In the spraying apparatus 100, the placement
section 10d is located just above the lower wall portion 2c.
[0112] In this way, when the cableveyor 21 and the
folded cableveyor 21 are vertically arranged, the nozzle
section 1 can be smoothly reciprocated without a load
being applied to the cableveyor 21.

[0113] The spraying apparatus 100 itself can be made
compact.

[0114] Although the preferred embodiment of the
presentinvention has been described above, the present
invention is not limited to the embodiment.

[0115] Although the two nozzle sections 1 (units) are
attached to the housing section 2 in the spraying appa-
ratus 100 according to the present embodiment, the
number of nozzle sections or units including the nozzle
sections is not limited to this.

[0116] Although the housing section 2 has a hollow
square columnar shape in the spraying apparatus 100
according to the present embodiment, the present inven-
tion is not limited to this if it can accommodate the ca-
bleveyor 21 and the driving section 22.

[0117] Although the housing section 2 includes the up-
per wall portion 2a, the first side wall portion 2b1 and the
second side wall portion 2b2, the auxiliary lower wall por-
tion 2c1, the lower wall portion 2c, and the auxiliary side
wall portion 2d, and is provided with the opening portion
K between the auxiliary lower wall portion 2¢c1 and the
lower wall portion 2c, the present invention is not limited
to this shape.

[0118] Figure 8(a) and Figure 8(b) are schematic side
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views each illustrating a housing section in a spraying
apparatus according to another example of the embod-
iment.

[0119] As illustrated in Figure 8(a), a housing section
4a may include an upper wall portion 2a, a first side wall
portion 2b1 and a second side wall portion 2b2, and a
lower wall portion 2c, and an opening portion K may be
provided between the first side wall portion 2b1 and the
lower wall portion 2c. That is, the auxiliary lower wall por-
tion 2c1 and the auxiliary side wall portion 2d need not
be provided.

[0120] As illustrated in Figure 8(b), a housing section
4b may include an upper wall portion 2a, a first side wall
portion 2b1 and a second side wall portion 2b2, a lower
wall portion 2c, and an auxiliary side wall portion 2d, and
an opening portion K may be provided between the first
side wall portion 2b1 and the lower wall portion 2c. That
is, the auxiliary lower wall portion 2c1 need not be pro-
vided.

[0121] Although the driving section 22 includes the
endless body 22a and the pair of sprockets 22b in the
spraying apparatus 100 according to the present embod-
iment, the present invention is not limited to this.

[0122] For example, a chain, a belt, or the like having
a linear shape (not a loop shape) can also be adopted
instead of the endless body 22a.

[0123] A pulley or the like can also be adopted instead
of the sprocket 22b.

[0124] A servo cylinder, a ball screw, a rack pinion, a
linear motor, or the like can also be adopted instead of
the endless body 22a and the sprocket 22b.

[0125] Although the driving section rail section 24 and
the rail section 23a are separately provided in the spray-
ing apparatus 100 according to the present embodiment,
they may be integrated with each other.

[0126] Although the tension adjustment tool 25 in-
cludes the shaft section 25a, the stopper 25b, the fixing
section 25¢, and the spring section 25d in the spraying
apparatus 100 according to the present embodiment, the
present invention is not limited to this.

[0127] For example, a bolt or the like can be adopted
instead of the spring section 25d. In this case, tension
can be adjusted depending on how the bolt is fastened.
[0128] Although the three guide sections 23b are pro-
vided in the support section 10 (the second support plate
10b) in the spraying apparatus 100 according to the
present embodiment, the number of guide sections 23b
is not limited to this.

[0129] Although the air spraying device 27 for spraying
airis attached to the end portion of the placement section
10d in the spraying apparatus 100 according to the
present embodiment, the air spraying device 27 is not
essential.

[0130] Although the cableveyors 21 on the lower side
in the adjacent units are installed in the housing section
2 with they overlapping each other in the up-down direc-
tion in the spraying apparatus 100 according to the
present embodiment, the present invention is not limited
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to this.

[0131] Figure 9(a) and Figure 9(b) are explanatory
views for each describing a positional relationship of a
cableveyorwith respectto a housing section in aspraying
apparatus according to another example of the embod-
iment.

[0132] Asillustrated in Figure 9(a), cableveyors 21 on
the lower side in adjacent units may be installed in a
housing section 2 with they being provided side by side
in a left-right direction.

[0133] Asillustrated in Figure 9(b), cableveyors 41 in
adjacent units may be common to each other. That is,
two units may be attached to one cableveyor 41.
[0134] Although the opening portion extending in the
width direction of the traveling body is provided in the
bottom portion of the housing section in the spraying ap-
paratus 100 according to the present embodiment, an
opening portion extending in the width direction of the
traveling body may be provided in the side wall portion
of the housing section.

[0135] Figure 10 is a cross-sectional view illustrating
a spraying apparatus according to another example of
the embodiment.

[0136] Asillustratedin Figure 10, a spraying apparatus
101 according to the example is substantially the same
as the spraying apparatus 100 according to the present
embodiment except that it differs in a structure of a hous-
ing section 6.

[0137] The housing section 6 inthe spraying apparatus
101 has a hollow square columnar shape, and has an
opening portion K1 extending in a width direction of a
traveling body provided in its side wall portion.

[0138] In this way, in the spraying apparatus 101, the
opening portion K1 is provided in the side wall portion of
the housing section 6. Thus, contaminants such as a
scattered chemical solution and floating pitch can be pre-
vented from entering the housing section 6 as much as
possible.

[0139] The opening portion K1 is formed to extend in
the width direction of the traveling body in the side wall
portion of the housing section 6. Thus, a fluid tube, which
is attached to a support section and a nozzle section,
passing through the opening portion K1, is not prevented
from reciprocating in the width direction of the traveling
body.

[0140] In the spraying apparatus 100 according to the
present embodiment, a receiving section 5 may be pro-
vided below the housing section 2.

[0141] Figure 11(a) and Figure 11(b) are cross-sec-
tional views each illustrating a housing section and a re-
ceiving section in the spraying apparatus according to
another example of the embodiment. An internal struc-
ture of the housing section is the same as that in the
spraying apparatus 100 according to the present embod-
iment, and hence is omitted.

[0142] As illustrated in Figure 11(a), in the spraying
apparatus according to the example, a receiving section
5a has an L shape in a side view, and may be attached
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to a side wall portion of the housing section to be located
below the housing section. As a result, components in
the housing section can be prevented from dropping from
the housing section and colliding with a traveling body.
[0143] As illustrated in Figure 11(b), in the spraying
apparatus according to the example, a receiving section
5b has a U shape in a side view, and may be provided
to be located below the housing section independently
of the housing section. In this case, a roller 5¢ for sup-
porting the housing section may be installed in the re-
ceiving section 5b.

Industrial Applicability

[0144] The spraying apparatus according to the
present invention is favorably used as an apparatus for
applying a fluid to a traveling body in a paper making
machine.

[0145] The spraying apparatus according to the
present invention can reduce adhesion of contaminants
in a housing section.

Reference Signs List
[0146]

1...nozzle section,
10...support section,

100, 101...spraying apparatus,
10a...first support piece,
10b...second support plate,
10c...third support plate,
10d...placement section,
1a...nozzle main body section,
1b...support tube section,

2, 4a, 4b, 6...housing section,
20...fluid tube,

21, 41...cableveyor,
211...hollow portion,

21a...one end of cableveyor,
21b...other end of cableveyor,
22...driving section,
22a...endless body,
22b...sprocket,

23a...rail section,

23b...guide section,
24...driving section rail section,
25...tension adjustment tool,
25a...shaft section,
25b...stopper,

25c...fixing section,
25d...spring section,

27...air spraying device,
2a...upper wall portion,
2b1...side wall portion on one side (first side wall
portion),

2b2...side wall portion on other side (second side
wall portion),
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1"

2c...lower wall portion,

2c1...auxiliary lower wall portion,

2d...auxiliary side wall portion,

5a, 5b...receiving section,

5c...roller,

K, K1...opening portion,

M...driving source,

R...traveling body,

S...end portion in bottom portion of housing section.

Claims

1. A spraying apparatus used while being attached to
a paper making machine to spray a fluid onto a
traveling body in the paper making machine, the
spraying apparatus comprising:

a nozzle section capable of spraying the fluid;
a fluid tube for supplying the fluid to the nozzle
section;

a cableveyor having the fluid tube accommodat-
ed in its hollow portion;

a support section on which the nozzle section is
supported and fixed;

a driving section for reciprocating the support
section in a width direction of the traveling body;
a driving section rail section extending in the
width direction of the traveling body;

a driving source for driving the driving section;
and

a housing section that accommodates at least
the cableveyor and the driving section, wherein
the housing section has an elongated shape ex-
tending in the width direction of the traveling
body,

an opening portion extending in the width direc-
tion of the traveling body is provided in a bottom
portion or a side wall portion of the housing sec-
tion,

the support section in the housing section sup-
ports and fixes the nozzle section through the
opening portion,

the fluid tube accommodated in the cableveyor
is attached to the nozzle section through the
opening portion,

the driving section rail section is attached to an
inner wall of the side wall portion of the housing
section, and

the driving section rail section supports the driv-
ing section to sandwich the driving section from
above and below.

2. A spraying apparatus used while being attached to
a paper making machine to spray a fluid onto a
traveling body in the paper making machine, the
spraying apparatus comprising:
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a nozzle section capable of spraying the fluid;
a fluid tube for supplying the fluid to the nozzle
section;

a cableveyor having the fluid tube accommodat-
ed in its hollow portion;

a support section on which the nozzle section is
supported and fixed;

a driving section for reciprocating the support
section in a width direction of the traveling body;
a driving source for driving the driving section;
and

a housing section that accommodates at least
the cableveyor and the driving section, wherein
the housing section has an elongated shape ex-
tending in the width direction of the traveling
body,

an opening portion extending in the width direc-
tion of the traveling body is provided in a bottom
portion or a side wall portion of the housing sec-
tion,

the support section in the housing section sup-
ports and fixes the nozzle section through the
opening portion,

the fluid tube accommodated in the cableveyor
is attached to the nozzle section through the
opening portion, and

the driving section includes a loop-shaped end-
less body to which the support section is at-
tached and a pair of sprockets between which
the endless body is hung.

The spraying apparatus according to claim 2, where-
in atension adjustment tool is attached to the sprock-
et.

The spraying apparatus according to claim 2 or 3,
further comprising

a driving section rail section extending in the
width direction of the traveling body, wherein
the driving section rail section is attached to the
inner wall of the side wall portion of the housing
section, and

the driving section rail section support the driving
section to sandwich the driving section from
above and below.

The spraying apparatus according to any one of
claims 1 to 4, further comprising

a rail section extending in the width direction of
the traveling body, and

a guide section attached to the support section,
wherein

the rail section is attached to the inner wall of
the side wall portion of the housing section, and
the guide section is slidable along the rail sec-
tion.
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10.

20

The spraying apparatus according to any one of
claims 1 to 5, wherein an auxiliary lower wall portion
attached to the side wall portion on one side and a
lower wall portion attached to the side wall portion
on the other side are provided in the bottom portion
of the housing section, and the opening portion is
provided between the auxiliary lower wall portion and
the lower wall portion.

The spraying apparatus according to claim 6, where-
in

an auxiliary side wall portion is provided to stand
in an end portion, on the opposite side to the
side wall portion on the other side, of the lower
wall portion, and

the cableveyor is placed on the lower wall por-
tion between the side wall portion on the other
side and the auxiliary side wall portion.

The spraying apparatus according to claim 6 or 7,
wherein

a placement section for placing the cableveyor
folded upward is attached to the support section,
and

the placement section is located just above the
lower wall portion.

The spraying apparatus according to claim 8, where-
in an air spraying device for spraying air is attached
to the placement section.

The spraying apparatus according to any one of
claims 1to 9, wherein units each including the nozzle
section and the support section are provided side by
side with predetermined spacing.
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