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(54) DUST COLLECTING DEVICE

(567) A dust collecting device includes a mesh filter
13 provided between a swirling unit 11 and an airflow
outlet 10 in a cylinder 8 which constitutes a cyclonic sep-
arating unit 5. Further, the mesh filter 13 includes a re-
ticulated cylinder body 16 having an airflow-outlet-side
opening 14 connected to the airflow outlet 10 and a swirl-
ing-unit-side opening 15 directed to the swirling unit 11
and a reticulated cover 17 configured to cover the swirl-

ing-unit-side opening 15 of the reticulated cylinder body
16. The reticulated cover 17 includes a protrusion portion
axially protruding toward the swirling unit 11 at the center
thereof and has such a shape that the reticulated cover
17 is gradually inclined from the protrusion portion toward
the airflow outlet 10 up to an outer peripheral portion
thereof.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a dust collect-
ing device provided with a cyclonic separating unit.

BACKGROUND ART

[0002] A dust collecting device has been widely used
in a vacuum cleaners. Conventionally, the dust collecting
device includes a body case having an airflow suction
portion and an airflow discharge portion, a fan installed
in the body case and configured to discharge an airflow
sucked into the body case through the airflow suction
portion to the outside of the body case through the airflow
discharge portion, and a cyclonic separating unit config-
ured to swirl, by the fan, the airflow sucked into the body
case through the airflow suction portion and to separate
dust contained in the sucked airflow.

[0003] The cyclonic separating unitincludes a cylinder
having an airflow inlet disposed at one end thereof and
anairflow outlet disposed at the other end thereof, a swirl-
ing unit provided between the airflow inlet and the airflow
outlet in the cylinder, and a dust exhaust port provided
in a circumferential wall extending between the swirling
unit and the airflow outlet (As a related art document dis-
closing a similar technology, there exists, e.g., Japanese
Unexamined Patent Application Publication No.
2000-157463).

[0004] In the conventional case mentioned above,
when the fan is driven, an airflow is first sucked into the
body case through the airflow suction portion. Then, the
airflow is swirled by the cyclonic separating unit. Thus,
the dust contained in the sucked airflow is separated and
is discharged to an external trash box through the dust
exhaust port of the cylinder of the cyclonic separating
unit.

[0005] However, in case of a dust such as a long hair,
even though a part of the dust is moving toward the dust
exhaust port, it may be eventually discharged through
the airflow outlet if the other part of the dust is directed
toward the airflow outlet of the cylinder. This is because
the volume of the airflow moving toward the airflow outlet
is larger than the volume of the airflow moving toward
the dust exhaust port.

[0006] That is to say, such dust, e.g., the long hair,
cannot be separated by the cyclonic separating unit, and
this reduces a dust collecting effect.

SUMMARY OF THE INVENTION

[0007] In view of the above, the present invention pro-
vides a dust collecting device capable of increasing a
dust collecting effect.

[0008] In accordance with one aspect of the present
invention, there is provided a dust collecting device in-
cluding: a body case having an airflow suction portion
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and an airflow discharge portion; a fan installed in the
body case and configured to discharge an airflow sucked
into the body case through the airflow suction portion to
the outside of the body case through the airflow discharge
portion; and a cyclonic separating unit configured to swirl,
by the fan, the airflow sucked into the body case through
the airflow suction portion and to separate dust contained
in the sucked airflow. Further, the cyclonic separating
unit includes a cylinder having an airflow inlet disposed
at one end thereof and an airflow outlet disposed at the
other end thereof; a swirling unit provided between the
airflow inlet and the airflow outlet in the cylinder; a dust
exhaust port provided in a circumferential wall of the cyl-
inder extending between the swirling unit and the airflow
outlet; and a mesh filter provided between the swirling
unit and the airflow outlet in the cylinder. In addition, the
mesh filter includes a reticulated cylinder body having an
airflow-outlet-side opening connected to the airflow outlet
and a swirling-unit-side opening directed to the swirling
unit, and a reticulated cover configured to cover the swirl-
ing-unit-side opening of the reticulated cylinder body, and
the reticulated cover includes a protrusion portion axially
protruding toward the swirling unit at the center thereof
and has such a shape that the reticulated cover is grad-
ually inclined from the protrusion portion toward the air-
flow outlet up to an outer peripheral portion thereof.
[0009] As mentioned above, according to the aspect
of the present invention, the mesh filter is provided be-
tween the swirling unitand the airflow outletin the cylinder
of the cyclonic separating unit. The mesh filter includes
the reticulated cylinder body having the airflow-outlet-
side opening connected to the airflow outlet and the swirl-
ing-unit-side opening directed to the swirling unit, and
the reticulated cover configured to cover the swirling-unit-
side opening of the reticulated cylinder body. Further, the
reticulated cover includes the protrusion portion axially
protruding toward the swirling unit at the center thereof
and has such a shape that the reticulated cover is grad-
ually inclined from the protrusion portion toward the air-
flow outlet up to an outer peripheral portion thereof.
Therefore, it becomes possible to increase the dust col-
lecting effect.

[0010] That is to say, with such configuration, even if
a dust such as a long hair is sucked, it is possible to
exhaust such dust to an outer dust exhaust port by dis-
charging it along a slant surface of the mesh filter. As a
result, it becomes possible to increase the dust collecting
effect.

[0011] Furthermore, in this configuration, the mesh fil-
ter has a large air passage area. As a result, it becomes
possible to suppress an increase of an air passage re-
sistance and, consequently, to increase the dust collect-
ing effect.

[0012] Moreover, the reticulated cover includes the
protrusion portion axially protruding toward the swirling
unit at the center thereof and has such a shape that the
reticulated cover is gradually inclined from the protrusion
portion toward the airflow outlet up to an outer peripheral
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portion thereof. It is therefore possible to restrain a re-
sistance when the airflow is swirled by the swirling unit.
As a result, it becomes possible to increase the dust col-
lecting effect.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Thefiguresdepictone or more implementations
in accordance with the present teaching, by way of ex-
ample only, not by way of limitations. In the figures, like
reference numerals refer to the same or similar elements.

Fig. 1is a perspective view of a dust collecting device
according to an embodiment of the present inven-
tion.

Fig. 2is a vertical sectional view of the dust collecting
device.

Fig. 3 is a perspective view showing a cyclonic sep-
arating unit of the dust collecting device.

Fig. 4 is a sectional view of the cyclonic separating
unit of the dust collecting device.

Fig. 5 is a perspective view showing a main part of
the cyclonic separating unit of the dust collecting de-
vice in an inverted state.

Fig. 6A is a front view showing a filter of the cyclonic
separating unit of the dust collecting device, and Fig.
6B is a perspective view of the filter.

DETAILED DESCRIPTION

[0014] An embodiment of the present invention will
now be described with reference to the drawings.
[0015] InFigs. 1 and 2, reference symbol 1 designates
abox-shaped body case having an airflow suction portion
2 at the lower side thereof and an airflow discharge por-
tion 3 at the upper side thereof.

[0016] Afan4isinstalled in the body case 1. If the fan
4 is driven, an air existing outside the body case 1 is
sucked into the body case 1 through the airflow suction
portion 2. Subsequently, the air passes through a cyclon-
ic separating unit 5 and then a filter 5a.

[0017] A part of the airflow passing through the filter
5aflows through a humidifying body 6 while the remaining
part of the airflow flows around the humidifying body 6
without flowing through the humidifying body 6. Then,
the airflow passes through the fan 4 and is discharged
to the outside of the body case 1 through the airflow dis-
charge portion 3.

[0018] Specifically, large particles in the dust con-
tained in the airflow sucked into the body case 1 through
the airflow suction portion 2 are swirled and separated
by the cyclonic separating unit 5 and are then collected
in a dust collection box 7.

[0019] Small particles in the dust contained in the air-
flow sucked into the body case 1 through the airflow suc-
tion portion 2 pass through the cyclonic separating unit
5 and are then collected in the filter 5a.

[0020] A part of the airflow from which the dust is re-
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moved is humidified as it passes through the humidifying
body 6. The humidified airflow and the airflow passing
by the humidifying body 6 without being humidified pass
through the fan 4. Thereafter, the airflow passing through
the fan 4 is discharged to the outside of the body case 1
through the airflow discharge portion 3.

[0021] As shown in Figs. 3 and 4, the cyclonic sepa-
rating unit 5 of the present embodiment includes a plu-
rality of cylinders 8 arranged side by side in a horizontal
direction.

[0022] Each cylinder 8 includes an airflow inlet 9 dis-
posed at one end side (lower end side) thereof and an
airflow outlet 10 disposed at the other end side (upper
end side) thereof.

[0023] A swirling unit 11 having a spiral-shaped sur-
face is disposed in the cylinder 8 between the airflow inlet
9 and the airflow outlet 10.

[0024] A dustexhaustport 12 is formed in a circumfer-
ential wall of the cylinder 8 between the swirling unit 11
and the airflow outlet 10.

[0025] A meshfilter 13 showninFigs.4to6is disposed
between the swirling unit 11 and the airflow outlet 10 in
the cylinder 8.

[0026] As shown in FIG. 4, the mesh filter 13 includes
a reticulated cylinder body 16 and a reticulated cover 17.
The reticulated cylinder body 16 has an airflow-outlet-
side opening 14 connected to the airflow outlet 10 and a
swirling-unit-side opening 15 directed to the swirling unit
11. The reticulated cover 17 is configured to cover the
swirling-unit-side opening 15 of the reticulated cylinder
body 16.

[0027] The reticulated cover 17 includes a protrusion
portion axially protruding toward the swirling unit 11 at
the center of the reticulated cover 17 and has such a
shape that the reticulated cover body 17 is gradually in-
clined from the protrusion portion toward the airflow outlet
10 up to the outer peripheral portion thereof.

[0028] Specifically, as shown in Figs. 6A and 6B, the
reticulated cover 17 has a cone shape having a protrusion
portion axially protruding toward the swirling unit 11 at
the center thereof and is gradually inclined from the pro-
trusion portion toward the airflow outlet 10 up to the outer
peripheral portion thereof.

[0029] The swirling-unit-side opening 15 of the reticu-
lated cylinder body 16 is flush with a swirling-unit-side
end portion of the dust exhaust port 12 as shown in Fig.
4, or may be disposed at the side of the airflow outlet 10
with respect to the swirling-unit-side end portion of the
dust exhaust port 12.

[0030] Inthe presentembodiment, the cylinders 8 each
having a cylindrical shape are arranged side by side in
the horizontal direction. Thus, a plate-shaped cover 18
is provided at the side of the airflow outlet 10 of the cy-
clonic separating unit 5 and the airflow outlet 10 of each
of the cylinders is formed in the plate-shaped cover 18,
as shown in Fig. 3.

[0031] With this configuration, the airflow outlet 10 is
smaller in diameter than the cylinder 8 as shown in Fig.
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4. The airflow-outlet-side opening 14 of the reticulated
cylinder body 16 disposed in the cylinder 8 is mounted
to a flange 19 which protrudes from the airflow outlet 10
into the cylinder 8, whereby the position of the mesh filter
13 can be set in the cylinder 8.

[0032] In the present embodiment, as shown in Fig. 5,
the shape of the mesh filter 13 is maintained by a support
member 13a. The support member 13a may be omitted
as long as the mesh filter 13 has the strength large
enough to maintain the shape thereof.

[0033] In the configuration described above, when the
fan 4 is driven, an air existing outside the body case 1 is
sucked into the body case 1 through the airflow suction
portion 2. Subsequently, the sucked air passes through
the cyclonic separating unit 5 and then the filter 5a.
[0034] A part of the airflow passing through the filter
5a flows through the humidifying body 6 while the remain-
ing part of the airflow flows around the humidifying body
6. Then, the airflow passes through the fan 4 and is dis-
charged to the outside of the body case 1 through the
airflow discharge portion 3.

[0035] Specifically, large particles in the dust con-
tained in the airflow sucked into the body case 1 through
the airflow suction portion 2 are swirled and separated
by the cyclonic separating unit 5 and are then collected
in the dust collection box 7.

[0036] Small particles in the dust contained in the air-
flow sucked into the body case 1 through the airflow suc-
tion portion 2 pass through the cyclonic separating unit
5 and are then collected in the filter 5a.

[0037] A part of the airflow from which the dust is re-
moved is humidified as it passes through the humidifying
body 6. The humidified airflow and the airflow passing
by the humidifying body 6 without being humidified pass
through the fan 4. Thereafter, the airflow passing through
the fan 4 is discharged to the outside of the body case 1
through the airflow discharge portion 3.

[0038] One of the features of the present embodiment
resides in that the mesh filter 13 is installed between the
swirling unit 11 and the airflow outlet 10 in the cylinder 8
of the cyclonic separating unit 5.

[0039] Furthermore, the mesh filter 13 includes the re-
ticulated cylinder body 16 having an airflow-outlet-side
opening 14 connected to the airflow outlet 10 and the
swirling-unit-side opening 15 directed to the swirling unit
11, and the reticulated cover 17 configured to cover the
swirling-unit-side opening 15 of the reticulated cylinder
body 16.

[0040] Moreover, the reticulated cover 17 includes the
protrusion portion axially protruding toward the swirling
unit 11 at the center thereof and has such a shape that
the reticulated cover 17 is gradually inclined from the
protrusion portion toward the airflow outlet 10 up to the
outer peripheral portion thereof.

[0041] For that reason, even if a dust such as a long
hair is sucked, it is possible to exhaust such dust to the
dust exhaust port 12 by moving it along the slant surface
of the mesh filter 13. As aresult, it is possible to increase
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the dust collecting effect.

[0042] Inaddition, in the configuration of the mesh filter
13 described above, the mesh filter 13 according to the
present embodiment has a large air passage area, so
that it is possible to suppress an increase of an air pas-
sage resistance and, consequently, to increase the dust
collecting effect.

[0043] Moreover, since the reticulated cover 17 in-
cludes the protrusion portion axially protruding toward
the swirling unit 11 at the center thereof and has such a
shape that the reticulated cover 17 is gradually inclined
from the protrusion portion toward the airflow outlet 10
up to the outer peripheral portion thereof, the space be-
tween the spiral swirling unit 11 and the reticulated cover
17 grows larger toward the circumferential wall of the
cylinder 8. Thus, a swirling airflow is allowed to easily
flow toward the outer circumference of the cylinder 8
where the space is large. It is therefore possible to re-
strain a resistance when the swirling airflow is swirled by
the swirling unit 11. As a result, it is possible to increase
the dust collecting effect.

[0044] In the embodiment described above, there is
described the reticulated cover 17 having the cone
shape. However, the reticulated cover 17 may have a
hemispherical shape that has the protrusion portion ax-
ially protruding toward the swirling unit 11 at the center
thereof and is gradually inclined from the protrusion por-
tion toward the airflow outlet 10 over the outer peripheral
portion thereof.

[0045] Further, in the embodiment described above,
the reticulated cylinder body 16 and the reticulated cover
17 of the mesh filter 13 are one-piece formed by a syn-
thetic resin. However, if there is a problem of dust adher-
ence due to the static electricity, at least the reticulated
cover 17 may be imparted with conductivity.

[0046] For example, at least the reticulated cover 17
may be made of an electrically conductive resin or a met-
al.

Industrial Applicability

[0047] As described above, in the present invention,
the mesh filter is installed between the swirling unit and
the airflow outlet in the cylinder of the cyclonic separating
unit. The meshfilterincludes the reticulated cylinder body
having the airflow-outlet-side opening connected to the
airflow outlet and the swirling-unit-side opening directed
to the swirling unit, and the reticulated cover configured
to cover the swirling-unit-side opening of the reticulated
cylinder body. Further, the reticulated cover includes the
protrusion portion axially protruding toward the swirling
unit at the center thereof and has such a shape that the
reticulated cover is gradually inclined from the protrusion
portion toward the airflow outlet up to an outer peripheral
portion thereof. It is therefore possible to increase the
dust collecting effect.

[0048] That is to say, with such configuration, even if
a dust such as a long hair is sucked, it is possible to
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exhaust such dust to the outer dust exhaust port by mov-
ing it along a slant surface of the mesh filter. As a result,
it becomes possible to increase the dust collecting effect.
[0049] Furthermore, in this configuration, the mesh fil-
ter has a large air passage area. As a result, it becomes
possible to suppress an increase of an air passage re-
sistance and, consequently, to increase the dust collect-
ing effect.

[0050] Moreover, the reticulated cover includes the
protrusion portion axially protruding toward the swirling
unit at the center thereof and has such a shape that the
reticulated cover is gradually inclined from the protrusion
portion toward the airflow outlet up to the outer peripheral
portion thereof. It is therefore possible to restrain a re-
sistance when the airflow is swirled by the swirling unit.
As a result, it becomes possible to increase the dust col-
lecting effect.

[0051] Accordingly, itis expected that the dust collect-
ing device according to the embodiment can be utilized
as a dust collector in households or offices.

[0052] While the foregoing has described what are
considered to be the best mode and/or other examples,
it is understood that various modifications may be made
therein and that the subject matter disclosed herein may
be implemented in various forms and examples, and that
they may be applied in numerous applications, only some
of which have been described herein. It is intended by
the following claims to claim any and all modifications
and variations that fall within the true scope ofthe present
teachings.

Claims
1. A dust collecting device, comprising:

a body case having an airflow suction portion
and an airflow discharge portion;

a fan installed in the body case and configured
to discharge an airflow sucked into the body
case through the airflow suction portion to the
outside of the body case through the airflow dis-
charge portion; and

a cyclonic separating unit configured to swirl, by
the fan, the airflow sucked into the body case
through the airflow suction portion and to sepa-
rate dust contained in the sucked airflow,
wherein the cyclonic separating unit includes a
cylinder having an airflow inlet disposed at one
end thereof and an airflow outlet disposed at the
other end thereof; a swirling unit provided be-
tween the airflow inlet and the airflow outlet in
the cylinder; a dust exhaust port provided in a
circumferential wall of the cylinder extending be-
tween the swirling unit and the airflow outlet; and
a mesh filter provided between the swirling unit
and the airflow outlet in the cylinder,

the mesh filter includes a reticulated cylinder
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body having an airflow-outlet-side opening con-
nected to the airflow outlet and a swirling-unit-
side opening directed to the swirling unit, and a
reticulated cover configured to cover the swirl-
ing-unit-side opening of the reticulated cylinder
body, and

the reticulated cover includes a protrusion por-
tion axially protruding toward the swirling unit at
the center thereof and has such a shape that
the reticulated cover is gradually inclined from
the protrusion portion toward the airflow outlet
up to an outer peripheral portion thereof.

The dust collecting device of claim 1, wherein the
reticulated cover has a cone shape.

The dust collecting device of claim 1, wherein the
reticulated cover has a hemispherical shape.

The dust collecting device of any one of claims 1 to
3, wherein the swirling-unit-side opening of the re-
ticulated cylinder body is flush with a swirling-unit-
side end portion of the dust exhaust port.

The dust collecting device of any one of claims 1 to
3, wherein the swirling-unit-side opening of the re-
ticulated cylinder body is disposed at the side of the
airflow outlet with respect to the swirling-unit-side
end portion of the dust exhaust port.

The dust collecting device of any one of claims 1 to
5, wherein at least the reticulated cover is imparted
with conductivity.

The dust collecting device of any one of claims 1 to
6, further comprising a plate-shaped cover, wherein
the airflow outlet of the cyclonic separating unit is
formed in the plate-shaped cover body.

The dust collecting device of claim 7, wherein the
airflow outlet is smaller in diameter than the cylinder,
and the airflow-outlet-side opening of the reticulated
cylinder body in the cylinder is mounted to a flange
protruding from the airflow outlet into the cylinder.
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