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(54) MULTI-CYCLONIC DUST FILTER DEVICE

(57) A multi-cyclonic dust filter device (10) comprises
a dust collection chamber (11) for collecting dust (40), a
cyclonic chamber (12) providing a gas to-be-filtered out
dust to enter and forming a first cyclone (50) to enter into
the dust collection chamber (11), and a deflector com-
ponent (20) disposed between the dust collection cham-
ber (11) and the cyclonic chamber (12); the deflector
component (20) comprises a first deflector tube (21) for
receiving the gas to-be-filtered out dust refluxed from the
dust collection chamber (11) and forming a second cy-
clone (60), and a second deflector tube (22) disposed in
a same axial direction as the first deflector tube (21) and
separately disposed by an airflow convergence interval
(23), the first deflector tube (21) is provided with at least
one dust filter hole (213) for discharging the dust (40) in
the second cyclone (60), and the second deflector tube
(22) combines the first cyclone (50) and the second cy-
clone (60) through the airflow convergence interval (23)
to form a third cyclone (70) for discharging.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a dust filter de-
vice for separating dust by cyclone, and more particularly
to a multi-cyclonic dust filter device.

BACKGROUND OF THE INVENTION

[0002] The cyclone separation actually belongs to a
type of centrifugal sedimentation. The centrifugal force
is used to rotate the particles in a vortex flow at a high
speed. The faster the rotation speed, the faster the cen-
trifugal sedimentation speed the particles obtain, thereby
achieving the object of separating the particles from the
airflow. The conventional cyclone separator is shown in
FIG. 1, which is mainly composed of a separation cylinder
8, the separation cylinder 8 is disposed with an air inlet
81 at a wall surface thereof, a diameter of a bottom of
the separation cylinder 8 is tapered, and a top of the
separation cylinder 8 is disposed with an air suction duct
82. In practice, a gas containing dust particles enters
through the air inlet 81, the gas then forms a descending
swirl along an inner wall of the separation cylinder 8, and
finally due to a suction force provided to the suction duct
82, an ascending airflow is formed in the separation cyl-
inder 8. The dust is unable to rise with the ascending
airflow due to its own gravity, and sinks to the bottom of
the separation cylinder 8, thereby generating a dust col-
lecting effect, and the related patent technique is dis-
closed in TW 1558462.
[0003] The dust filter effect of the conventional cyclone
separator is quite limited. If the dust filter effect of the
cyclone separator is to be increased, there are two main
ways to implement, one is to increase the volume of the
chamber in the separation cylinder, and the other is to
provide a multi-layered dust filter inner cylinder in the
separation cylinder, such as TW 1411422, TW
201340929, CN 103181741, CN 1572220A, JP
2000-254551A, JP 2005-103251A, JP 2005-224602A,
JP 2006-205162A, JP 2006-272322A, JP
2006-297057A, JP 2006-346669A, JP 2014-83478A, JP
2015-131264, US 2017/0202418, US 2018/0036746.
However, if the volume of the chamber in the separation
cylinder is to be increased, it is undoubtedly that the over-
all volume of the cyclone separator tends to be bulky. If
the multi-layered dust filter inner cylinder is implemented,
it will cause the structure of the cyclone separator to be-
come more complicated, in addition to being unfavorable
for maintenance, the periodic replacement of the dust
filter inner cylinder is a major problem. For example, if it
is implemented in an environment in which dangerous
gases are to be filtered, in case the dust filter inner cyl-
inder needs to be replaced, the entire system must be
turned off or even shut down for a period of time before
it can be replaced. Although cyclone separation technol-
ogy has been successfully applied to household dust suc-

tion devices in recent years, household dust suction de-
vices only need to collect a small amount of dust particles,
and the requirements for dust filter effect are low com-
pared with industrial requirements. If the same simple
structure of the cyclone separator with small volume is
applied to the industrial implementation, its dust filter ef-
fect obviously does not meet the requirements of the in-
dustrial application.
[0004] In addition, the applicant of the present inven-
tion has also proposed similar patented technologies,
such as US 15/960121, US 9,468,348.

SUMMARY OF THE INVENTION

[0005] A main object of the present invention is to im-
prove the dust filter efficiency of the dust collection im-
plemented by the multi-cyclonic dust filter device and to
simplify the dust filter device.
[0006] In order to achieve the above object, the present
invention provides a multi-cyclonic dust filter device,
comprising a dust collection chamber which is capable
of collecting dust, a cyclonic chamber which is capable
of providing a gas to-be-filtered out dust to enter and
forming a first cyclone to enter into the dust collection
chamber, and a deflector component disposed between
the dust collection chamber and the cyclonic chamber;
the deflector component comprises a first deflector tube
which is capable of receiving the gas to-be-filtered out
dust refluxed from the dust collection chamber and form-
ing a second cyclone, and a second deflector tube dis-
posed in a same axial direction as the first deflector tube
and spaced apart from the first deflector tube by an airflow
convergence interval, the first deflector tube is provided
with at least one dust filter hole for discharging the dust
in the second cyclone, and the second deflector tube
combines the first cyclone and the second cyclone
through the airflow convergence interval to form a third
cyclone for discharging.
[0007] In one embodiment, the dust filter hole is dis-
posed at one end portion of the first deflector tube located
at the airflow convergence interval, and the end portion
is extendedly disposed with a first retaining wall and a
third retaining wall to assist the dust in entering the first
cyclone and then flow back into the dust collection cham-
ber.
[0008] In one embodiment, relative end portions of the
first deflector tube and the second deflector tube located
at the airflow convergence interval are extended with a
first retaining wall and a second retaining wall respec-
tively, and an outer periphery of the first retaining wall is
larger than an outer periphery of the second retaining
wall.
[0009] In one embodiment, the third retaining wall is
further extendedly disposed with a deflector hood toward
the dust collection chamber to assist the dust in falling
into the dust collection chamber, and a spacing is formed
between the deflector hood and the first deflector tube.
[0010] In one embodiment, an inner diameter of the
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second deflector tube is larger than an inner diameter of
the first deflector tube.
[0011] In one embodiment, the inner diameter of the
first deflector tube is tapered from one end located at the
dust collection chamber toward the other end of the first
deflector tube located at the airflow convergence interval.
[0012] In one embodiment, the inner diameter of the
second deflector tube is gradually increased from one
end located at the airflow convergence interval toward
the other end of the second deflector tube located at an
exhaust port.
[0013] In one embodiment, the first deflector tube is
connected between the dust collection chamber and the
cyclonic chamber by a plurality of brackets.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

FIG. 1 is a schematic diagram of the implementation
of a conventional cyclone separator;
FIG. 2 is a schematic diagram of the structure of a
multi-cyclonic dust filter device according to an em-
bodiment of the present invention;
FIG. 3 is a top view of the structure of the multi-cy-
clonic dust filter device according to an embodiment
of the present invention;
FIG. 4A is a schematic diagram of the implementa-
tion of a first cyclone according to an embodiment
of the present invention;
FIG. 4B is a schematic diagram of the implementa-
tion of a second cyclone and a third cyclone accord-
ing to an embodiment of the present invention;
FIG. 4C is a schematic diagram of the implementa-
tion of combination of cyclones according to an em-
bodiment of the present invention;
FIG. 4D is an enlarged schematic diagram of the
implementation of the first cyclone and the second
cyclone according to an embodiment of the present
invention;
FIG. 4E is an enlarged schematic diagram of the
implementation of combination of cyclones accord-
ing to an embodiment of the present invention; and
FIG. 5 is a perspective view of the structure of a first
deflector tube according to an embodiment of the
present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0015] The detailed description and technical content
of the present invention will now be described with ref-
erence to the accompanying drawings as follows.
[0016] In the following content, the expressions of
"first" and "second" used in the elements are intended to
distinguish the elements and are not intended to limit the
order of the elements. In addition, the following spatial
relative expressions such as "top end", "bottom edge",

"upward" and "downward" are based on the directions in
which the figures are drawn. It is understandable that
these spatial relative expressions can be changed as
changes are made to the directions in which the figures
are drawn, for example, once the figures are drawn hor-
izontally, the original "top end" and "bottom edge" will be
changed to "left" and "right" respectively.
[0017] Please refer to FIGS. 2, 3, 4A, 4B and 4C, the
present invention provides a multi-cyclonic dust filter de-
vice 10, the dust filter device 10 can be applied to an
industrial process requiring clean working gas. The dust
filter device 10 comprises a dust collection chamber 11
for collecting dust 40 in a gas to-be-filtered out dust, a
cyclonic chamber 12 communicating with the dust col-
lection chamber 11, and a deflector component 20 dis-
posed in the cyclonic chamber 12. Wherein, the cyclonic
chamber 12 comprises a first spatial width, and the dust
collection chamber 11 comprises a second spatial width
which is greater than the first spatial width. Furthermore,
the cyclonic chamber 12 communicates with the dust col-
lection chamber 11 to allow gas to flow between the cy-
clonic chamber 12 and the dust collection chamber 11.
[0018] The cyclonic chamber 12 comprises an air inlet
121, an annular side wall 122 connecting the air inlet 121,
and an exhaust port 123. In one embodiment, the air inlet
121 can be a tubular structure protruding from the annular
side wall 122. Further, the air inlet 121 is disposed at an
end of the cyclonic chamber 12 opposing to the dust col-
lection chamber 11, and the exhaust port 123 is disposed
at a top end of the cyclonic chamber 12.
[0019] The deflector component 20 is disposed in the
cyclonic chamber 12. The deflector component 20 com-
prises a first deflector tube 21 which is capable of receiv-
ing the gas to-be-filtered out dust refluxed from the dust
collection chamber 11 and guiding the gas to-be-filtered
out dust to flow spirally to form a second cyclone 60, and
a second deflector tube 22 located in a same axial direc-
tion as the first deflector tube 21 and spaced apart from
the first deflector tube 21 by an airflow convergence in-
terval 23. The first deflector tube 21 is disposed in the
cyclonic chamber 12 and connected to a plurality of
brackets 216. The second deflector tube 22 is connected
to the exhaust port 123. The airflow convergence interval
23 is a predetermined interval, and a relative distance of
the airflow convergence interval 23 is correspondingly
changed according to cyclone speeds, inner diameters
of the deflector tubes, and sizes of the chambers.
[0020] Please refer to FIGS. 4C and 5 at the same
time. The first deflector tube 21 is provided with at least
one dust filter hole 213 which is capable of discharging
the dust 40 in the second cyclone 60. The preferred em-
bodiment is that the dust filter hole 213 is disposed at an
end portion of the first deflector tube 21 located at the
airflow convergence interval 23, the end portion is ex-
tendedly disposed with a first retaining wall 214 toward
the side wall 122, and a position of the first retaining wall
214 corresponding to the dust filter hole 213 is extendedly
disposed with a third retaining wall 215 toward the dust
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collection chamber 11. The first retaining wall 214 and
the third retaining wall 215 allow collision to be occurred
when the dust 40 in the second cyclone 60 is centrifugally
flung from the dust filter hole 213, so that the dust 40 is
allowed to be merged into a first cyclone 50 and then
flowed back to the dust collection chamber 11 for re-fil-
tering. Alternatively, the third retaining wall 215 is extend-
edly disposed with a deflector hood 211 toward the dust
collection chamber 11 to assist the dust 40 in directly
falling into the dust collection chamber 11. An inner di-
ameter of the deflector hood 211 is larger than a tube
diameter of the first deflector tube 21, and a spacing 212
is formed between the deflector hood 211 and the first
deflector tube 21. An outer wall surface of the deflector
hood 211 is a guiding arc surface which is effectively
assisting the dust 40 in falling directly into the dust col-
lection chamber 11 to avoid re-merging into the second
cyclone 60.
[0021] Please refer to FIGS. 4A, 4B and 4C at the same
time. When an external air extractor 30 is started, the
gas to-be-filtered out dust enters from the air inlet 121 to
form the first cyclone 50 in the cyclonic chamber 12, and
the first cyclone 50 settles downwardly toward the dust
collection chamber 11, the dust 40 in the gas to-be-fil-
tered out dust then close to the side wall 122 of the dust
collection chamber 11 due to the centrifugal force of the
cyclone, and the dust 40 in the gas to-be-filtered out dust
is settled and deposited toward the dust collection cham-
ber 11 due to the gravity of the dust 40. When the second
cyclone 60 is formed, an airflow is also formed in the dust
collection chamber 11 to bring out a part of the dust 40.
At this time, when the second cyclone 60 moves to the
position of the dust filter hole 213, part of the dust 40 will
be flung from the dust filter hole 213 to outside of the first
deflector tube 21 due to the centrifugal force of the cy-
clone. In order to prevent the first cyclone 50 and the
second cyclone 60 from interfering with each other, and
merging the dust 40 into the first cyclone 50 effectively
and then flowing back to the dust collection chamber 11,
or allowing the dust 40 to directly descend along the de-
flector hood 211 to the dust collection chamber 11 due
to the gravity of the dust 40, as shown in FIG. 4D, the
dust 40 is collided to change the traveling direction to
achieve the above object of re-filtering through the first
retaining wall 214 and the third retaining wall 215.
[0022] Please refer to FIGS. 4C, 4D and 4E, a third
cyclone 70 is defined by the clean gas which is entering
the second deflector tube 22 and discharging to the out-
side through the external air extractor 30. The third cy-
clone 70 is formed by the first cyclone 50 and the second
cyclone 60, and the third cyclone 70 enters the second
deflector tube 22 from the airflow convergence interval
23. Wherein, after the second cyclone 60 is re-filtered
through the design of the dust filter hole 213 of the first
deflector tube 21, the second cyclone 60 is already a
clean gas when leaving the first deflector tube 21, and
the dust 40 in the first cyclone 50 is gathered in the an-
nular side wall 122 due to the centrifugal force of the

cyclone. Relatively speaking, the gas at a central position
of the first cyclone 50 is also a clean gas, and therefore,
the third cyclone 70 is combined by the first cyclone 50
and the second cyclone 60 to enter into the second de-
flector tube 22, wherein the third cyclone 70 has been
filtered out dust as a clean gas. In order to improve the
dust filter effect of the present invention, please refer to
FIG. 4C, an inner diameter of the second deflector tube
22 is designed to be larger than an inner diameter of the
first deflector tube 21, the inner diameter of the first de-
flector tube 21 is tapered from one end located at the
dust collection chamber 11 toward the other end of the
first deflector tube 21 located at the airflow convergence
interval 23, and the inner diameter of the second deflector
tube 22 is gradually increased from one end located at
the airflow convergence interval 23 toward the other end
of the second deflector tube 22 located at the exhaust
port 123, thereby determining the airflow rate and density
of the second cyclone 60 and the third cyclone 70 to
ensure that only the clean gas merges into the third cy-
clone 70. In addition, in order to reduce the possibility of
a trace of the dust 40 that present in the airflow at a central
area of the first cyclone 50 and being mixed into the third
cyclone 70, an end portion of the second deflector tube
22 located at the airflow convergence interval 23 is ex-
tended with a second retaining wall 221 toward the an-
nular side wall 122, so the dust 40 settled that is blocked
by the second retaining wall 221 and only allowed the
clean gas to be merged into the third cyclone 70. An outer
periphery of the first retaining wall 214 is larger than an
outer periphery of the second retaining wall 221, the outer
periphery of the first retaining wall 214 and the outer pe-
riphery of the second retaining wall 221 respectively form
a guiding surface, and the guiding surfaces effectively
assist the dust 40 in falling toward the dust collection
chamber 11.

Claims

1. A multi-cyclonic dust filter device (10), comprising:

a dust collection chamber (11) configured to col-
lect dust (40) in a gas to-be-filtered out dust;
a cyclonic chamber (12) communicating with the
dust collection chamber (11), the cyclonic cham-
ber (12) comprising an air inlet (121) provided
for the gas to-be-filtered out dust to enter, a side
wall (122) connected to the air inlet (121) to
guide the gas to-be-filtered out dust to spirally
flow toward the dust collection chamber (11) to
form a first cyclone (50), and an exhaust port
(123); and
a deflector component (20) disposed in the cy-
clonic chamber (12), the deflector component
(20) comprising a first deflector tube (21) con-
figured to receives the gas to-be-filtered out dust
refluxed from the dust collection chamber (11)
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and guides the gas to-be-filtered out dust to flow
spirally to form a second cyclone (60), and a
second deflector tube (22) located in a same
axial direction as the first deflector tube (21) and
spaced apart from the first deflector tube (21)
by an airflow convergence interval (23), the first
deflector tube (21) being provided with at least
one dust filter hole (213) for discharging the dust
(40) in the second cyclone (60), and the second
deflector tube (22) combining the first cyclone
(50) and the second cyclone (60) through the
airflow convergence interval (23) to form a third
cyclone (70) for discharging toward the exhaust
port (123).

2. The multi-cyclonic dust filter device (10) as claimed
in claim 1, wherein the dust filter hole (213) is dis-
posed at one end portion of the first deflector tube
(21) located at the airflow convergence interval (23).

3. The multi-cyclonic dust filter device (10) as claimed
in claim 2, wherein the end portion is extendedly dis-
posed with a first retaining wall (214) toward the side
wall (122).

4. The multi-cyclonic dust filter device (10) as claimed
in claim 3, wherein a position of the first retaining
wall (214) corresponding to the dust filter hole (213)
is extendedly disposed with a third retaining wall
(215) toward the dust collection chamber (11).

5. The multi-cyclonic dust filter device (10) as claimed
in claim 4, wherein the third retaining wall (215) is
extendedly disposed with a deflector hood (211) to-
ward the dust collection chamber (11) to assist the
dust (40) in falling into the dust collection chamber
(11).

6. The multi-cyclonic dust filter device (10) as claimed
in any of the claims 1 to 5, wherein an end portion
of the second deflector tube (22) located at the air-
flow convergence interval (23) is extended with a
second retaining wall (221) toward the side wall
(122).

7. The multi-cyclonic dust filter device (10) as claimed
in claim 6, wherein an end portion of the first deflector
tube (21) located at the airflow convergence interval
(23) is extended with a first retaining wall (214) to-
ward the side wall (122).

8. The multi-cyclonic dust filter device (10) as claimed
in claim 7, wherein an outer periphery of the first
retaining wall (214) is greater than an outer periphery
of the second retaining wall (221).

9. The multi-cyclonic dust filter device (10) as claimed
in claim 8, wherein the outer periphery of the first

retaining wall (214) and the outer periphery of the
second retaining wall (221) respectively form a guid-
ing surface to assist the dust (40) in falling toward
the dust collection chamber (11).

10. The multi-cyclonic dust filter device (10) as claimed
in any of the claims 1 to 9, wherein an inner diameter
of the second deflector tube (22) is greater than an
inner diameter of the first deflector tube (21).

11. The multi-cyclonic dust filter device (10) as claimed
in claim 1, wherein the inner diameter of the first de-
flector tube (21) is tapered from one end located at
the dust collection chamber (11) toward the other
end of the first deflector tube (21) located at the air-
flow convergence interval (23).

12. The multi-cyclonic dust filter device (10) as claimed
in claim 11, wherein the inner diameter of the second
deflector tube (22) is gradually increased from one
end located at the airflow convergence interval (23)
toward the other end of the second deflector tube
(22) located at the exhaust port (123).

13. The multi-cyclonic dust filter device (10) as claimed
in any of the claims 1 to 12, wherein the first deflector
tube (21) is connected in the cyclonic chamber (12)
by a plurality of brackets (216).
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