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(54) Dust-removing apparatus

(57) A dust-removing apparatus to remove dust
stuck to a peripheral end edge of a slitter blade. A slit
groove (7) in which a peripheral end edge (11) of a slitter

blade (1) runs through, is provided, and a jet nozzle (12)
and a suction hole (14) are disposed on an inner face
(7A) of the slit groove (7).
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Description

[0001] This invention relates to a dust-removing appa-
ratus.
[0002] Generally, as shown in Figures 10 and 11, a
slitter apparatus 44, provided with a slitter blade 43 driven
to rotate, is used to obtain belt bodies 42 by cutting base
material (a continuous sheet of film, paper, etc.) 41 into
a predetermined width. The base material 41 runs con-
tinuously in an arrow R direction, and the base material
41 of several dekameters to several kilometers is contin-
uously cut by plural slitter blades 43 fixed to a rotation
shaft 45 driven to rotate (by a driving means not shown
in Figures) with a predetermined interval.
[0003] When the base material 41 is cut, slit powder
is generated and stuck to end edges of the slitter blades
43 and the belt bodies 42.
[0004] Conventionally, an air gun is used to remove
the stuck slit powder in many cases. However, when the
slit powder on the slitter blades 43 and the belt bodies
42 is blown off by the air gun, the powder is scattered
around and may be stuck again to the base material 41
and the belt bodies 42.
[0005] Or, as shown in Figures 10 and 11, although a
suction dust-removing apparatus, having a cover 46 sur-
rounding the slitter blade 43 as the air is sucked in an
arrow U direction and a suction piping 47, is used in some
cases, the slitter powder, once stuck, can not be easily
removed and the slitter blades 43 and the belt bodies 42
can not be sufficiently clean. And, installation space of
the slitter apparatus 44 is generally small, so it is often
difficult to place the suction dust-removing apparatus as
shown in Figures 10 and 11.
[0006] Therefore, it was also considered to apply a
dust-removing apparatus of air jet-suction type (refer to
Japanese patent No.2820599) formerly proposed by the
inventor of the present invention.
[0007] The dust-removing apparatus described by the
Japanese patent No.2820599 can certainly remove dust
put lightly on the surface of running sheet body and
sheets. Especially, dust put lightly on flat and broad plane
can be easily and certainly removed.
[0008] However, it was revealed that sufficient dust re-
moval is difficult in the slitter apparatus 44 of Figures 10
and 11.
[0009] That is to say, firstly, the slitter powder is stuck
on the end edges of the slitter blades 43 and the belt
bodies 42 relatively firmly. Secondly, it is quite difficult to
efficiently suck complicated suction areas.
[0010] Therefore, it is an object of the present invention
to provide a dust-removing apparatus with which dust
stuck relatively firmly on portions having complicated
configurations such as the end edges (edge portions) of
the slitter blades and the belt bodies can be certainly and
efficiently removed.
[0011] This object is solved according to the present
invention by dust-removing apparatus including features
of claim 1 or claim 2. Furthermore detailed embodiments

are described in the dependent claims 3, 4, 5, 6, 7 and 8.
[0012] The present invention will be described with ref-
erence to the accompanying drawings, in which:

Figure 1 is a simplified top view showing an example
of application of the present invention;
Figure 2 is a front view showing an embodiment of
the present invention;
Figure 3 is a top view;
Figure 4A is a side view for explanation of a principal
portion;
Figure 4B is a cross-sectional view at b-b line of Fig-
ure 3 for explanation of a principal portion;
Figure 4C is a cross-sectional view at c-c line of Fig-
ure 3 for explanation of a principal portion;
Figure 4D is a cross-sectional view at d-d line of Fig-
ure 3 for explanation of a principal portion;
Figures 5A and 5B are enlarged cross-sectional
views at E-E line of Figure 4A;
Figure 6 is a top view showing another embodiment
of the present invention;
Figure 7 is a front view;
Figures 8A and 8B are explanatory views of principal
construction;
Figures 9A, 9B and 9C are explanatory views of prin-
cipal construction each of which respectively shows
an embodiment;
Figure 10 is a top view of a conventional example;
and
Figure 11 is a side view of the conventional example.

[0013] Preferred embodiments of the present inven-
tion will now be described with reference to the accom-
panying drawings.
[0014] A slitter apparatus 2, provided with slitter blades
1, is shown as a concrete example to which a dust-re-
moving apparatus of the present invention is applied.
Base material 3 such as plastic film, paper, cloth, etc. is
cut with a predetermined width dimension by the plural
slitter blades 1 to make belt-shaped continuous sheet
bodies S. The base material 3 is continuously conveyed
(running) in a direction of an arrow R, the plural slitter
blades 1 are fixed to a rotation shaft 4, driven to rotate
by a driving means not shown in Figures, with a prede-
termined interval to continuously cut the base material
having length of several dekameters to kilometers.
[0015] Slit powder is generated in the cutting process
described above, and stuck to a peripheral end edge 11
of the slitter blade 1 and end edges 5 of the sheet body
S. Dust such as the slit powder is removed by the dust-
removing apparatus of the present invention having a
dust-removing head 10.
[0016] First, the dust-removing head 10, disposed as
to correspond to the slitter blade 1 drawn on an upper
position of Figure 1, is described. As shown in Figures 2
through 5B, a slit groove 7, through which the (rotating)
peripheral end edge 11 of the slitter blade 1 is running,
is formed on the above-mentioned dust-removing head
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10.
[0017] A jet nozzle 12 to exhale air toward the running
peripheral end edge 11 and a suction hole 14 to inhale
the exhaled air are disposed on an inner face 7A of the
slit groove 7 of the dust-removing head 10.
[0018] In Figures 2 and 3, double-hatching represents
air discharging ducts 21 and single-hatching represents
air suction ducts 22.
[0019] The jet nozzle 12 is provided with a blade edge
jet nozzle 12a formed toward a blade edge 8 of the pe-
ripheral end edge 11 of the slitter blade 1 and side jet
nozzles 12b formed on the left and right sides of the pe-
ripheral end edge 11. The blade edge jet nozzle 12a is
connected to a middle one of the three air discharging
ducts 21 parallel in Figure 3, and formed as a small round
hole smaller than the diameter of the middle air discharg-
ing duct 21 as to increase the flowing speed and let the
air jet strongly hit the blade edge 8.
[0020] And, each of the upper and lower air discharg-
ing ducts 21 is communicatively connected to the side
jet nozzle 12b in Figure 3. Each of the upper and lower
air discharging ducts 21 in Figure 3 is a circular hole not
opening on a forth end face 13A of a head body 13 and
formed before the forth end face 13A for a predetermined
dimension. As described above, the upper and lower two
closed end portions among the three air discharging
ducts 21 are communicatively connected to the side jet
nozzle 12b, and the side jet nozzle 12b opens on the side
face of the inner face 7A of the slit groove 7 (upper and
lower faces shown in Figures 3, 5A, and 5B) to jet air
toward the peripheral end edge 11 of the slitter blade 1.
The side jet nozzle 12b, as shown in Figure 2, is formed
as a straight slit hole corresponding to a radial line (di-
ameter line) 15 on an axis point 01 when observed in a
direction of an axis L1 of the slitter blade 1. Then, the
side jet nozzle 12b as a straight slit hole is formed in a
direction at right angles with the both side faces of the
inner face 7A of the slit groove 7 (refer to Figures 4A and
4B).
[0021] And, as clearly shown in Figures 4A and 3, one
unit of the suction hole 14, the jet nozzle 12, and another
unit of the suction hole 14 are serially disposed from a
slit upstream end 7B, where the slitter blade 1 rotating in
an arrow C direction intrudes to the slit groove 7, toward
a slit downstream end 7C where the slitter blade 1 goes
out of the slit groove 7. As shown in Figure 4A, the suction
holes 14 are disposed on a bottom face of the inner face
7A of the slit groove 7.
[0022] The head body 13 is a short cylinder of which
diameter is decreasing approximately or gradually to-
ward the forth end side in Figures, a connection plug for
suction air piping is screwed to a tapped hole 16 on a
base end face 13B, and the tapped hole 16 is communi-
catively connected to the air suction ducts 22 composed
of two parallel circular through holes.
[0023] Figures 5A and 5B are enlarged cross sectional
views at E-E line in Figure 4A. Figure 5A shows a case
in which the side jet nozzles 12b as a straight slit blow

the air from the side faces 7A of the slit groove 7 (upper
and lower faces in Figure 5A) in directions at right angles
with the radial line 15. On the contrary, Figure 5B shows
a case in which the side jet nozzles 12b as a straight slit
blow the air from the side faces 7A of the slit groove 7 in
oblique directions (especially toward the inner portion of
the slit). In Figure 5B, there is an advantage that the air
jetted to the peripheral end edge 11 of the slitter blade 1
in Figure 2 is certainly sucked into the suction holes 14
on the upstream and downstream sides. In other words,
it is an advantage that dust is not scattered out of the slit
groove 7.
[0024] Next, another embodiment shown in Figures 6
and 7 is described. Figures 6 and 7, showing the dust-
removing head 10 applied to a lower half of Figure 1,
correspond to Figures 2 and 3.
[0025] In Figure 1, the continuous sheet body S cut
and separated by the slitter blade 1 separates the neigh-
boring sheet bodies in upper and lower oblique directions
and gives sending force (refer to Figure 11 showing the
conventional 1 example). Therefore, the dust-removing
heads 10 do not interfere with the continuous sheet bod-
ies S when disposed as shown in Figure 1.
[0026] Explanation of the dust-removing head 10 is
omitted because the configuration and construction of
the dust-removing head 10 are similar to that of Figures
2 through 5B. The end edge 5 of work W such as a con-
tinuous sheet body goes through the slit groove 7 and
dust such as slitter powder stuck to the end edge 5 is
removed.
[0027] A jet nozzle 12 to exhale air toward the running
work end edge 5 and a suction hole 14 to inhale the air
exhaled from the jet nozzle 12 are disposed on an inner
face 7A of the slit groove 7 of the dust-removing head 10.
[0028] The jet nozzle 12 is provided with a far end edge
jet nozzle 12c formed toward a far end edge portion 5A
of the end edge 5 of the work W and obverse and reverse
jet nozzles 12d. The jet nozzle 12 is composed of three
nozzles.
[0029] Further, (as clearly shown in Figure 6) a unit of
the suction hole 14, the jet nozzle 12, and another unit
of the suction hole 14 are serially disposed from a slit
upstream end 7B, where the end edge 5 of the work W
intrudes to the slit groove 7, toward a slit downstream
end 7C where the end edge 5 goes out of the slit groove 7.
[0030] And, the obverse and reverse jet nozzles 12d
are formed into a straight slit hole at right angles with the
far end edge portion 5A when observed in a direction at
right angles with the work W as shown in Figure 6.
[0031] In Figure 6 (Figure 2), a mark 17 represents a
joint for discharge air piping to which a discharge air pip-
ing, not shown in Figures, is connected. The joint 17 is
screwed to a tapped hole 18 on the peripheral face of
the head body 13, and communicatively connected to
three air discharging ducts in longitudinal direction
through crossing two side holes 19 and 20.
[0032] Other than the continuous sheet body S as
shown in Figures 6 and 7, separated rectangular sheet
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pieces, namely, leaf bodies may be inserted to the slit
groove 7 of the dust-removing head 10 of the present
invention to remove dust on the end edges (sides) of the
leaf bodies (not shown in Figures).
[0033] The configuration and construction of Figures
5A and 5B can be applied to the embodiment shown in
Figures 6 and 7.
[0034] Next, Figures 8A and 8B are explanatory views
in which the slit groove 7 is drawn into a perspective view
with solid lines, and the jet and suction of the air are
simply shown with arrows.
[0035] In Figures 8A and 8B, an arrow F shows the air
jet direction from the blade edge jet nozzle 12a or the far
end edge jet nozzle 12c, arrows G show the air jet direc-
tions from the side jet nozzles 12b or the obverse and
reverse jet nozzles 12d. Especially, in Figure 8B, the ar-
rows G show the oblique jet to the inner side of the slit
groove 7. And, arrows H show the air suction direction
by the suction holes 14.
[0036] Then, Figures 9A, 9B, and 9C respectively
show other embodiments showing that the present in-
vention, not restricted to Figures 8A and 8B, may be mod-
ified. That is to say, Figure 9A shows that air may be
sucked by the side faces of the slit groove 7 in directions
of arrows H1 and H2 other than the arrows F, G, and H
in Figures 8A and 8B.
[0037] And, Figure 9B shows that the air may be
sucked, different from Figure 8B, on a center position of
the innermost face of the slit groove 7 in an arrow H0
direction and jetted from the both end sides as shown
with arrows F1 and F2 which are preferably oblique. And,
the side faces are similar to that of Figure 9A.
[0038] Further, Figure 9C shows that plural air jets F3
and plural suctions H3 are conducted to exemplify that
air jets and suctions can be freely increased. And, on the
side faces of the slit groove 7, the air may be jetted from
the end portions as shown with arrows G3 and G4, and
sucked on the center as shown with arrows H4. That is
to say, Figure 9B and Figure 9C conduct suction and jet
on opposite positions each other on the side faces.
[0039] Although the dust-removing head 10 has been
mainly described above because the principal portion of
the present invention is the dust-removing head 10, the
dust-removing apparatus of the present invention is, oth-
er than the dust-removing head 10, composed by adding
pipings, a blower unit, a suction device, valves, etc. not
shown in Figures.
[0040] And, it is also possible to add a supersonic wave
generator and an ion generator when desired.
[0041] The present invention, as described above, can
remove relatively firmly stuck dust such as slitter powder
and resolve the problem of dust scattering toward outside
because the dust-removing head 10, having the slit
groove 7 in which the peripheral end edge 11 of the slitter
blade 1 runs through, is provided, and the jet nozzle 12
for jetting air toward the running peripheral end edge 11
and the suction hole 14 to suck the air jetted out of the
jet nozzle 12 are disposed on the inner face 7A of the slit

groove 7 of the dust-removing head 10.
[0042] And, the dust relatively firmly stuck to the end
edge 5 of the continuous sheet body S or leaf bodies can
be certainly and efficiently removed, and environment
can be kept clean without dust scattering toward outside
(re-stuck can be prevented) because the dust-removing
head 10, having the slit groove 7 in which the end edge
5 of work W composed of the continuous sheet body S
or leaf bodies passes through, is provided, and the jet
nozzle 12 for jetting air toward the passing end edge 5
and the suction hole 14 to suck the air jetted out of the
jet nozzle 12 are disposed on the inner face 7A of the slit
groove 7 of the dust-removing head 10.
[0043] And, the peripheral end edge 11 of the slitter
blade 1 can be certainly and swiftly made clean because
the jet nozzle 12 is provided with the blade edge jet nozzle
12a disposed toward the blade edge 8 of the peripheral
end edge 11 of the slitter blade 1, and the side jet nozzles
12b each of which is disposed respectively on the left
side and the right side of the peripheral end edge 11.
Especially, even slitter powder firmly stuck to the blade
edge 8 can be certainly removed.
[0044] And, a portion where the dust is stuck most (the
end edge 5 of the work W) can be concentratedly and
efficiently made clean because the jet nozzle 12 is pro-
vided with the far end edge jet nozzle 12c disposed to-
ward the far end edge portion 5A of the end edge 5 of
the work W and the obverse and reverse jet nozzles 12d
each of which is disposed respectively toward the ob-
verse face and the reverse face of the end edge 5.
[0045] And, the dust is prevented from being blown by
the air jet from the jet nozzle 12 and scattered toward
outside because one unit of the suction hole 14, the jet
nozzle 12, and another unit of the suction hole 14 are
serially disposed from the slit upstream end 7B, where
the rotating slitter blade 1 intrudes to the slit groove 7, to
the slit downstream end 7C, where the slitter blade 1
goes out of the slit groove 7.
[0046] And, the dust is prevented from being blown by
the air jet from the jet nozzle 12 and scattered toward
outside because one unit of the suction hole 14, the jet
nozzle 12, and another unit of the suction hole 14 are
serially disposed from the slit upstream end 7B, where
the running end edge 5 of the work W intrudes to the slit
groove 7, to the slit downstream end 7C, where the end
edge 5 goes out of the slit groove 7.
[0047] And, the air is blown to the slitter blade 1 with
strong pressure to easily and efficiently remove the dust
on areas of relatively broad width because the side noz-
zles 12b form the straight slit hole corresponding to the
radial line 15 on the axis point 01 when observed in the
direction of the axis L1 of the slitter blade 1.
[0048] And, the air is blown to the slitter blade 1 with
strong pressure to easily and efficiently remove the dust
on areas of relatively broad width because the obverse
and reverse jet nozzles 12d form the straight slit hole at
right angles with the far end edge portion 5A when ob-
served in the direction at right angles with the work W.
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Claims

1. A dust-removing apparatus comprising a construc-
tion in which:

a dust-removing head (10), having a slit groove
(7) in which a peripheral end edge (11) of a slitter
blade (1) runs through, is provided; and
a jet nozzle (12) for jetting air toward the running
peripheral end edge (11) and a suction hole (14)
to suck the air jetted out of the jet nozzle (12)
are disposed on an inner face (7A) of the slit
groove (7) of the dust-removing head (10).

2. A dust-removing apparatus comprising a construc-
tion in which:

a dust-removing head (10), having a slit groove
(7) in which an end edge (5) of work (W) com-
posed of a continuous sheet body (S) or leaf
bodies passes through, is provided; and
a jet nozzle (12) for jetting air toward the passing
end edge (5) and a suction hole (14) to suck the
air jetted out of the jet nozzle (12) are disposed
on an inner face (7A) of the slit groove (7) of the
dust-removing head (10).

3. The dust-removing apparatus as set forth in claim 1,
wherein the jet nozzle (12) is provided with a blade
edge jet nozzle (12a) disposed toward a blade edge
(8) of the peripheral end edge (11) of the slitter blade
(1), and side jet nozzles (12b) each of which is dis-
posed respectively on a left side and a right side of
the peripheral end edge (11) .

4. The dust-removing apparatus as set forth in claim 2,
wherein the jet nozzle (12) is provided with a far end
edge jet nozzle (12c) disposed toward a far end edge
portion (5A) of the end edge (5) of the work (W) and
obverse and reverse jet nozzles (12d) each of which
is disposed respectively toward an obverse face and
a reverse face of the end edge (5).

5. The dust-removing apparatus as set forth in claim 1
or claim 3, wherein one unit of the suction hole (14),
the jet nozzle (12), and another unit of the suction
hole (14) are serially disposed from a slit upstream
end (7B), where the rotating slitter blade (1) intrudes
to the slit groove (7), to a slit downstream end (7C),
where the slitter blade (1) goes out of the slit groove
(7).

6. The dust-removing apparatus as set forth in claim 2
or claim 4, wherein one unit of the suction hole (14),
the jet nozzle (12), and another unit of the suction
hole (14) are serially disposed from a slit upstream
end (7B), where the running end edge (5) of the work
(W) intrudes to the slit groove (7), to a slit down-

stream end (7C), where the end edge (5) goes out
of the slit groove (7).

7. The dust-removing apparatus as set forth in claim 3,
wherein the side nozzles (12b) form a straight slit
hole corresponding to a radial line (15) on an axis
point (01) when observed in a direction of an axis
(L1) of the slitter blade (1).

8. The dust-removing apparatus as set forth in claim 4,
wherein the obverse and reverse jet nozzles (12d)
form a straight slit hole at right angles with the far
end edge portion (5A) when observed in a direction
at right angles with the work (W).
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