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(57) A dust collecting device (100) using multi-cy-
clone dust filtration includes a dust collecting chamber
(11), a cyclone chamber (12) and an airflow guiding com-
ponent (13). The dust collecting chamber (11) is commu-
nicated with the cyclone chamber (12). The cyclone
chamber (12) is provided with an intake port (121) pro-
vided for a gas to be filtered (300) to enter, an annular
side wall (122) being connected to the intake port (121)
and guiding the gas to be filtered (300) to form a first
cyclone (301), an engaging port (123) being communi-
cated with the dust collecting chamber (11) and allowing
thefirstcyclone (301) to enter the dustcollecting chamber
(11), and an exhaust port (124). The airflow guiding com-
ponent (13) is provided within the cyclone chamber (12).
The airflow guiding component (13) is provided with a
return flow tube (131) receiving the returned gas to be
filtered (300) and forming a second cyclone (302), an
airflow guiding bonnet (132) separately located with re-
spect to the return flow tube (131), and a dust filtration
channel (133) formed between the airflow guiding bonnet
(132) and the return flow tube (131). The second cyclone
(302) is allowed to flow toward the exhaust port (124),
and enable dust (502) contained therein to enter the cy-
clone chamber (12) again, as passing by the dustfiltration
channel (133).
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Description

FIELD OF THE INVENTION

[0001] The present invention is related to a dust col-
lecting device separating dust by cyclone, particularly to
adust collecting device using multi-cyclone dustfiltration.

BACKGROUND OF THE INVENTION

[0002] In practice, cyclone separation is one kind of
centrifugal sedimentation, in which centrifugal force is
used to rotate particles at high speed in an eddy airflow.
The higher the rotational speed is, the higher centrifugal
sedimentation velocity the particles obtain. Further, the
object of separating the particles from the airflow is then
achieved. A conventional cyclone separator, as sche-
matically illustrated in Fig. 1, is mainly composed of a
separation cylinder 8. The separation cylinder 8 is pro-
vided through the wall surface thereof with an air inlet
81, is tapered in the tube diameter thereof toward the
bottom, and is provided at the top thereof with an extract-
ing channel 82. When the cyclone separator is put into
practice, gas containing dust particles is allowed to enter
from the air inlet 81, and then a down draft is formed by
the gas along an inner wall of the separation cylinder 8.
Finally, an updraftis formed within the separation cylinder
8 due to a suction force applied to the extracting channel
82. The dust is incapable of being raised along with the
updraft owing to its own force of gravity, and then settled
to the bottom of the separation cylinder 8. Further, the
effect of dust collection is generated. The related patent-
ed technology is just as disclosed in Taiwan patent no.
1558462.

[0003] The dust filtration effect of the conventional cy-
clone separator is considerably limited. If the enhance-
ment of the dust filtration effect of the cyclone separator
is desired, there are mainly two ways of implementation
as follows: one is an increased volume of chamber within
the separation cylinder, and the other is a multi-layered
dust filtering inner cylinder provided within the separation
cylinder, as disclosed in the patents Nos. 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 and US 2018/0036746.
However, if the increased volume of chamber within the
separation cylinder is put into practice, there is a tenden-
cy for the whole volume of the cyclone separator to be
bulky without doubt. However, if the multi-layered dust
filtering inner cylinder is put into practice, a tendency for
the structure of the cyclone separator to be complex may
be resulted, so as to not only be unfavorable to mainte-
nance, but also raise a big problem of periodic replace-
ment of the dust filtering inner cylinder. Once the replace-
ment of dust filtering inner cylinder is required in case of
an environment where the filtration of hazardous gas is
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performed, the whole system should be shut down, and
even stopped for a period of time for the replacement. In
recent years, although the technology of cyclone sepa-
ration is applied to a household dust suction device suc-
cessfully, the dust filtration effect thereof is not in con-
formity with the requirement of industrial application sig-
nificantly if the structure which is the same as that of the
household dust suction device is adopted for industrial
practice, sinceitis only necessary for the household dust
suction device to collect a small indefinite quantity of dust
particles with relatively lower-level requirement for the
dust filtration effect with respect to that required in indus-
try so as to use a small volume and simply-constructed
cyclone separator.

[0004] In addition, the applicant also proposed a pat-
ented technology, as disclosed in a European patent no.
2923625.

SUMMARY OF THE INVENTION

[0005] It is the main object of the present invention to
solve the problem of incapability of filtering out smaller
dust particles by a dust collecting device implemented
by cyclone.

[0006] For achieving the above object, the present in-
vention provides a dust collecting device using multi-cy-
clone dust filtration, including a dust collecting chamber,
a cyclone chamber and an airflow guiding component.
The cyclone chamber is communicated with the dust col-
lecting chamber. The cyclone chamber is provided with
an intake port provided for a gas to be filtered to enter,
an annular side wall being connected to the intake port
and guiding the gas to be filtered to flow spirally so as to
form a first cyclone, an engaging port being communi-
cated with the dust collecting chamber and allowing the
first cyclone to enter the dust collecting chamber, and an
exhaust port. The airflow guiding component is provided
within the cyclone chamber. The airflow guiding compo-
nent is provided with a return flow tube receiving the gas
to be filtered returned from the cyclone chamber and
guiding the gas to be filtered to flow spirally so as to form
a second cyclone, an airflow guiding bonnet coaxially
and separately located with respect to the return flow
tube, and a dust filtration channel formed between the
airflow guiding bonnet and the return flow tube. The first
cyclone is incapable of entering the return flow tube from
the dust filtration channel due to the restriction provided
by the airflow guiding bonnet. The second cyclone is al-
lowed to flow toward the exhaust port. As passing by the
dust filtration channel, the second cyclone is capable of
throwing dust contained therein into the dust filtration
channel. The dust is restricted by the airflow guiding bon-
net so as to enter the dust collecting chamber.

[0007] In one embodiment, the airflow guiding compo-
nent is provided with a drainage tube connecting the air-
flow guiding bonnet to the exhaust port.

[0008] In one embodiment, the airflow guiding compo-
nent is provided with an auxiliary airflow guiding bonnet,
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which is provided for the return flow tube and allowed for
forming, together with the airflow guiding bonnet, the dust
filtration channel.

[0009] Inone embodiment, the airflow guiding compo-
nent is provided with a plurality of supporting poles con-
necting the airflow guiding bonnet to the return flow tube.
[0010] In one embodiment, the airflow guiding compo-
nent is provided with a drainage bonnet provided at one
side, facing toward the engaging port, of the return flow
tube for guiding the gas to be filtered into the return flow
tube.

[0011] In one embodiment, the return flow tube is pro-
vided with a plurality of drainage through-holes provided
correspondingly to the drainage bonnet so as to enable
part of the gas to be filtered restricted by the drainage
bonnet to enter the return flow tube.

[0012] In one embodiment, the airflow guiding compo-
nent is provided with a plurality of connecting ribs con-
necting the airflow guiding bonnet to the auxiliary airflow
guiding bonnet.

[0013] In one embodiment, the airflow guiding compo-
nent is provided with an auxiliary airflow guiding bonnet,
which is provided for the return flow tube and allowed for
forming, together with the airflow guiding bonnet, the dust
filtration channel, the return flow tube is provided with a
connecting wall connecting the auxiliary airflow guiding
bonnet to the drainage bonnet.

[0014] In one embodiment, the airflow guiding compo-
nentincludes a plurality of supporting ribs connecting the
return flow tube to the annular side wall. Further, each
of the supporting ribs is provided with a windward end
and a discharge end along the flow direction of the first
cyclone, each supporting rib being provided in aninclined
manner, the windward end being higher than the dis-
charge end in position.

[0015] In one embodiment, an outer diameter of the
return flow tube is smaller than an inner diameter of the
annular side wall.

[0016] Inoneembodiment,the cyclone chamberis pro-
vided with a first spatial width, while the dust collecting
chamber is provided with a second spatial width greater
than the first spatial width. Further, each of the dust col-
lecting chamber and the cyclone chamber is formed by
a housing, respectively.

[0017] In comparison with the conventional art, there
are features, obtained from what is disclosed in the fore-
going of the present invention, as follows. Multiple cy-
clones are generated through the airflow guiding com-
ponent provided in the cyclone chamber in the present
invention. In the case of forming cyclone in the return
flow tube of the airflow guiding component, the cyclone
is restricted by the return flow tube so as to increase
rotational speed, and further a higher centrifugal force is
used by the cyclone to throw the tiny dust particles, re-
mained in the gas to be filtered, into the dust filtration
channel so as to accomplish the secondary dust filtration.
Then, gas discharged from the exhaust portis even purer.
Thereby, afilter screen provided for the exhaust port may
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be eliminated without the need for a user to shut down
frequently to replace the filter screen.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

Fig. 1 is a view of the implementation of a conven-
tional cyclone separator.

Fig. 2 is a structural view of one embodiment of the
present invention.

Fig. 3 is a structural top view of one embodiment of
the present invention.

Fig. 4 is a structural view of another embodiment of
the present invention.

Fig. 5 is a view of the implementation of one embod-
iment of the present invention.

Fig. 6is an enlarged view of partial structure showing
the implementation of one embodiment of the
present invention.

Fig. 7 is a cross-sectional view of three-dimensional
structure of another embodiment of the present in-
vention.

Fig. 8 is a cross-sectional view of three-dimensional
structure of one embodiment of the present inven-
tion.

Fig. 9 is a structural view of another embodiment of
the present invention.

Fig. 10 is a structural view of another embodiment
of the present invention.

Fig. 11 is a view showing the implementation of an-
other embodiment of the present invention.

Fig. 12 an enlarged view of partial structure showing
the implementation of one embodiment of the
present invention.

Fig. 13 a structural view of another embodiment of
the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0019] The detailed description and technical content
of the present invention will now be described, in con-
junction with drawings, as follows.

[0020] Hereinafter, the terms "first" and "second" used
for elements are meant to distinguish the elements from
each other, and not used for limiting the sequential order
thereof. Moreover, the relative spatial expressions in-
cluding "top end", "bottom edge", "upward", "downward"
and so on., mentioned hereinafter are determined on the
basis of orientation drawn in the drawings of the context.
It should be understood that the relative spatial expres-
sions may be varied along with the change of orientation
drawninthe drawings. Forinstance, the original "top end"
and "bottom edge" may be varied as "left" and "right",
respectively, once the drawings are rotated to horizontal.
[0021] Referring to Fig. 2, Fig. 3, Fig. 4, Fig. 5 and Fig.
6, the present invention provides a dust collecting device
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100 using multi-cyclone dust filtration, the dust collecting
device 100 possibly being applied to an industrial process
obtaining pure working gas necessarily. The dust collect-
ing device 100 includes a dust collecting chamber 11, a
cyclone chamber 12 and an airflow guiding component
13. In this case, the dust collecting chamber 11 is con-
nected to the cyclone chamber 12, the cyclone chamber
12 having a first spatial width 120, while the dust collect-
ing chamber 11 having a second spatial width 110 greater
than the first spatial width 120. Further, the first spatial
width 120 is directed to a spatial length in the cyclone
chamber 12, while the second spatial width 110 is direct-
ed to a spatial length in the dust collecting chamber 11.
Then, the dust collecting chamber 11 is significantly larg-
er than the cyclone chamber 12 in volume in the present
invention, as shown in Fig. 2. Furthermore, the cyclone
chamber 12 is communicated with the dust collecting
chamber 11, such that gas is capable of flowing between
the cyclone chamber 12 and the dust collecting chamber
11. In one embodiment, each of the cyclone chamber 12
and the dust collecting chamber 11 is formed by a hous-
ing (15, 16), respectively; that is to say, each of the cy-
clone chamber 12 and the dust collecting chamber 11 is
subordinate to different housings (15, 16), respectively.
The two housings (15, 16) are combined through a con-
necting structure, the connecting structure possibly being
selected from a screwing element, a fastening element
and so on. Accordingly, an operator is allowed to sepa-
rate the two housings (15, 16) so as to clean the dust
collecting chamber 11 depending on the state of dust
collection of the dust collecting device 100. Additionally,
the housing 16 forming the dust collecting chamber 11
may be further a dust collecting barrel.

[0022] The cyclone chamber 12 is provided with an
intake port 121, an annular side wall 122 connected to
the intake port 121, an engaging port 123 communicated
with the dust collecting chamber 11, and an exhaust port
124. In this case, the intake port 121 is provided on a
tangent (as indicated by 125 in Fig. 3) to the annular side
wall 122. The intake port 121 may be joined to a tube. In
one embodiment, the intake port 121 may be further a
tubular structure protruding out of the annular side wall
122. Additionally, the intake port 121 is provided at one
end of the cyclone chamber 12 away from the dust col-
lecting chamber 11, i.e., the top end of the cyclone cham-
ber 12, while the engaging port 123 is provided at the
bottom edge of the cyclone chamber 12. In one embod-
iment, the engaging port 123 may be defined by the an-
nular side wall 122. Furthermore, the exhaust port 124
is provided at the top end of the cyclone chamber 12. In
one embodiment, the cyclone chamber 12 is provided
with a barrier wall 126 provided around the exhaust port
124, the barrier wall 126 being not connected to the air-
flow guiding component 13, for the reduction of possibility
of discharging the gas, entering the cyclone chamber 12
fromthe intake port 121, via the exhaust port 124 directly.
Additionally, a first phantom line 127 may be defined in
the extension direction of the intake port 121, while a
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second phantomline 128 may be defined in the extension
direction of the exhaust port 124. The first phantom line
127 and the second phantom line 128 are not intersected
in the top view from the cyclone chamber 12. Moreover,
the second phantom line 128 is extended longitudinally,
while the first phantom line 127 is extended laterally.

[0023] On the other hand, the airflow guiding compo-
nent 13 is provided within the cyclone chamber 12. The
airflow guiding component 13 is provided with a return
flow tube 131 located within the cyclone chamber 12, an
airflow guiding bonnet 132 coaxially and separately lo-
cated with respect to the return flow tube 131, and a dust
filtration channel 133 formed between the airflow guiding
bonnet 132 and the return flow tube 131. Further, an outer
diameter 401 of the return flow tube 131 is smaller than
an inner diameter 402 of the annular side wall 122, such
that a space allowing the flow of cyclone is still provided
between the return flow tube 131 and the annular side
wall 122. Additionally, a part existing between the airflow
guiding bonnet 132 and the return flow tube 131 is not
connected therebetween, and the part is just the dust
filtration channel 133. By way of the dust filtration channel
133, the internal space of the return flow tube 131 is com-
municated with the cyclone chamber 12; that is to say,
gas is allowed to enter the cyclone chamber 12 from the
return flow tube 131 via the dust filtration channel 133
without being pushed by external force. In one embodi-
ment, the airflow guiding component 13 is provided with
a plurality of supporting poles 134 connecting the airflow
guiding bonnet 132 to the return flow tube 131. Further,
each of the plurality of supporting poles 134 is allowed
to connect one end of the return flow tube 131 facing
toward the airflow guiding bonnet 132 to one side of the
airflow guiding bonnet 132 facing toward the return flow
tube 131. The pattern and actual location of the plurality
of supporting poles 134 may be modified appropriately
depending on implementation, without being reiterated
herein any more. Furthermore, besides the disclosure in
the former embodiment, the airflow guiding bonnet 132
may be also fixed through the structure disclosed in an-
other embodiment. In this embodiment, the airflow guid-
ing component 13 is provided with a drainage tube 135
connecting the airflow guiding bonnet 132 to the exhaust
port 124. The drainage tube 135 and the return flow tube
131 are located coaxially The drainage tube 135, togeth-
er with the airflow guiding bonnet 132, may be formed
as integral structure. Furthermore, the airflow guiding
bonnet 132 may be further formed as umbrella-shaped
structure. Assuming a portion of the airflow guiding bon-
net 132 corresponding to the return flow tube 131 is con-
sidered as a top end, the bottom end of the airflow guiding
bonnet 132 may face toward the engaging port 123. One
side of the dust filtration channel 133 is blocked by the
airflow guiding bonnet 132, such that gas coming from
the intake port 121 is incapable of entering the dust fil-
tration channel 133. In addition, a portion of the airflow
guiding bonnet 132 corresponding to the return flow tube
131 is avent 136. In other words, the vent 136, the return
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flow tube 131 and the drainage tube 135 are located on
the same axis. Furthermore, after the cyclone chamber
12 and the airflow guiding component 13 of the present
invention are combined, a first cyclone path 601 advanc-
ing toward the dust collecting chamber 11 along the an-
nular side wall 122 and a second cyclone path 602 being
delimited by the return flow tube 131, advancing toward
the exhaust port 124 and passing by the dust filtration
channel 133 are formed. Additionally, the initial part of
the second cyclone path 602 is limited by the return flow
tube 131 of the present invention, such that cyclone
formed here is compact due to the effect of the return
flow tube 131.

[0024] Referring to Fig. 5 together, when the dust col-
lecting device 100 is put into practice, the intake port 121
may be connected to an apparatus, capable of generat-
ing a gas to be filtered 300, via a tube, or may be provided
within a space filled with the gas to be filtered 300 directly.
On the other hand, the exhaust port 124 is connected to
an air extracting device 200. The cyclone chamber 12 is
allowed to enter negative pressure state after the air ex-
tracting device 200 is started, so as to suck the gas to
be filtered 300 into the cyclone chamber 12 via the intake
port 121. On the basis of the design of the intake port
121, however, the gas to be filtered 300 is allowed to flow
spirally along with the annular side wall 122 after entering
the cyclone chamber 12, so as to form a first cyclone
301. The first cyclone 301 is allowed to travel downward
along the annular side wall 122, and finally enter the dust
collecting chamber 11 via the engaging port 123; that is
to say, the first cyclone 301 is allowed to advance along
the first cyclone path 601. Additionally, the first cyclone
301 is incapable of entering the return flow tube 131 from
the dust filtration channel 133 in the process of downward
travel due to the restriction provided by the airflow guiding
bonnet 132. Furthermore, the size of the dust collecting
chamber 11 is larger than that of the cyclone chamber
12, such that the rotational speed of the first cyclone 301
is reduced, and meanwhile the dust (for instance, 501
depicted in Fig. 5) mingled with the gas to be filtered 300
is separated from the gas to be filtered 300 so as to fall
into the dust collecting chamber 11 owing to the effect of
the reduction of rotational speed of the first cyclone 301
and the force of gravity of the dust itself. In this way, the
primary dust filtration is completed. Furthermore, the air
extracting device 200 is not stopped working, in such a
way that the gas to be filtered 300 entering the dust col-
lecting chamber 11 is sucked into the return flow tube
131. As entering the return flow tube 131, the gas to be
filtered 300 is also allowed to flow spirally along the return
flow tube 131 immediately and then form a second cy-
clone 302. At this moment, the dust collected within the
dust collecting chamber 11 is not mixed into the second
cyclone 302 due to its own weight. Furthermore, the
speed of the second cyclone 302 is higher than that of
the first cyclone 301 significantly due to a tube diameter
of the return flow tube 131 being smaller than that of the
dust collecting chamber 11, such that a higher centrifugal
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force may be generated by the second cyclone 302. Sub-
sequently, when the second cyclone 302 is allowed to
travel upward along the return flow tube 131; that is to
say, when the second cyclone 302 is allowed to advance
in the second cyclone path 602, dust (502 depicted in
Fig. 5 and Fig. 6) entrained in the second cyclone 302 is
thrown into the dust filtration channel 133 due to centrif-
ugal force of the second cyclone 302, as the second cy-
clone 302 passing by the dust filtration channel 133, for
the secondary dust filtration. The dust thrown into the
dust filtration channel 133, however, is restricted by the
airflow guiding bonnet 132, so as to be mixed into the
first cyclone 301 again. Afterward, the second cyclone
302 is allowed to advance toward the exhaust port 124
continuously, and then leave the dust collecting device
100 via the exhaust port 124. Additionally, the dusts con-
tained in the gas to be filtered 300 are different in size,
such that the larger dust grains may be separated from
the gas to be filtered 300 in the primary dust filtration,
while the smaller dust grains may be separated from the
gas to be filtered 300 in the secondary dust filtration of
the dust collecting device 100. In this way, not only purer
gas may be obtained, but also the filter screen provided
for the exhaust port 124 may be eliminated. It is unnec-
essary for a user to dismantle the dust collecting device
100 several times to replace the filter screen if the filter
screen is eliminated, so as to facilitate the use in a work-
ing environment where the gas to be filtered 300 includes
hazardous gas.

[0025] In one embodiment, referring to Fig. 7, Fig. 8,
Fig. 9, Fig. 10, Fig. 11, Fig. 12 and Fig. 13 together, the
airflow guiding component 13 is provided with an auxiliary
airflow guiding bonnet 137, which is provided for the re-
turn flow tube 131 and allowed for forming, together with
the airflow guiding bonnet 132, the dust filtration channel
133. The auxiliary airflow guiding bonnet 137 may be
extended from an edge, facing toward the airflow guiding
bonnet 132, of the return flow tube 131, while the auxiliary
airflow guiding bonnet 137 and the airflow guiding bonnet
132 are provided as the same umbrella-shaped structure
with an identical pattern. Further, each of the auxiliary
airflow guiding bonnet 137 and the airflow guiding bonnet
132 is located at one side of the dust filtration channel
133, respectively. The dust, when thrown by the second
cyclone 302, is allowed to advance toward the cyclone
chamber 12 along a space between the auxiliary airflow
guiding bonnet 137 and the airflow guiding bonnet 132,
as depicted in Fig. 12. In another embodiment, referring
to Fig. 9 again, the airflow guiding component 13 may be
provided with a plurality of connecting ribs 144 connect-
ing the airflow guiding bonnet 132 to the auxiliary airflow
guiding bonnet 137. The plurality of connecting ribs 144
are provided in a spaced manner; that is to say, a space
for gas to flow is presented between any two adjacent
connecting ribs 144. The plurality of connecting ribs 144
are allowed to support the airflow guiding bonnet 132, so
as to enable not only separation of the airflow guiding
bonnet 132 and the auxiliary airflow guiding bonnet 137,



9 EP 3 560 403 A1 10

but also non-necessity for the airflow guiding bonnet 132
to obtain support from other members. On the other hand,
the airflow guiding component 13 is provided with a drain-
age bonnet 138 provided at one side, facing toward the
engaging port 123, of the return flow tube 131 for guiding
the gas to be filtered 300 into the return flow tube 131,
so as to enable the gas to be filtered 300 to enter the
return flow tube 131 more positively. Further, referring to
Fig. 10, itis possible to provide the drainage bonnet 138
at an edge, facing toward the engaging port 123, of the
return flow tube 131. Moreover, the pattern of the drain-
age bonnet 138 is identical to that of the airflow guiding
bonnet 132. A port, connected to one end of the return
flow tube 131, of the drainage bonnet 138 is smaller than
the other port, far away from the return flow tube 131, of
the drainage bonnet 138 in diameter. Referring to Fig. 7,
Fig. 8 and Fig 9 again, the drainage bonnet 138 is not
necessary to be provided at the edge, facing toward the
engaging port 123, of the return flow tube 131, butis only
necessary to be provided at one side, close to the en-
gaging port 123, of the return flow tube 131. Moreover,
the return flow tube 131 is provided, at one side close to
the engaging port 123 thereof, with at least one drainage
through-hole 139 provided correspondingly to the drain-
age bonnet 138, in the case that the drainage bonnet 138
is mounted to the side wall of the return flow tube 131,
such that the drainage through-holes 139 may enable
part of the gas to be filtered 300, which is not allowed to
enter the return flow tube 131 from the end thereof and
then restricted by the drainage bonnet 138, to enter the
return flow tube 131 via the drainage through-holes 139,
just as depicted in Fig. 11.

[0026] Referring to Fig. 13 together, in one embodi-
ment, the return flow tube 131 is provided with a con-
necting wall 140 connecting the auxiliary airflow guiding
bonnet 137 to the drainage bonnet 138. The connecting
wall 140 may be provided in parallel with the tube wall of
the return flow tube 131. The connecting wall 140 and
the auxiliary airflow guiding bonnet 137 are cooperated
to restrict the moving path of the first cyclone 301, so as
to reduce the possibility of abnormity of the first cyclone
301. Additionally, the return flow tube 131 of this embod-
iment may be integrally formed.

[0027] Referring to Fig. 2, Fig. 3, Fig. 4, Fig. 5, Fig. 6,
Fig. 7, Fig. 8, Fig. 9, Fig. 10, Fig. 11, Fig. 12 and Fig. 13
again, the airflow guiding component 13 of the present
invention includes a plurality of supporting ribs 141 con-
necting the return flow tube 131 to the annular side wall
122. The plurality of supporting ribs 141 are provided in
a spaced manner, such that a zone allowing gas to flow
is presented between any two adjacent supporting ribs
141. The return flow tube 131 may be provided at the
center of the cyclone chamber 12 due to the plurality of
supporting ribs 141. Moreover, referring to Fig. 7, each
of the plurality of supporting ribs 141 is provided with a
windward end 142 and a discharge end 143 along the
flow direction of the first cyclone 301 in one embodiment.
Each supporting rib 141 is provided in an inclined man-
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ner, in which the windward end 142 is higher than the
discharge end 143 in position. More specifically, in this
embodiment, the function of guiding the first cyclone 301,
besides supporting the return flow tube 131, is further
provided for each supporting rib 141. Each supporting
rib 141 is inclined in the flow direction of the first cyclone
301. Once contacting the windward end 142, the first
cyclone 301 is guided by the supporting rib 141 so as to
flow toward the dust collecting chamber 11 and finally
leave the supporting rib 141 from the discharge end 143.
Accordingly, the resistance to the first cyclone 301 may
be reduced due to each supporting rib 141 when the
present invention is embodied.

Claims

1. A dust collecting device using multi-cyclone dust fil-
tration, comprising:

a dust collecting chamber (11);

a cyclone chamber (12), communicated with
said dust collecting chamber (11), said cyclone
chamber (12) being provided with an intake port
(121) provided for a gas to be filtered (300) to
enter, an annular side wall (122) being connect-
ed to said intake port (121) and guiding said gas
to be filtered (300) to flow spirally so as to form
afirst cyclone (301), an engaging port (123) be-
ing communicated with said dust collecting
chamber (11) and allowing said first cyclone
(301) to enter said dust collecting chamber (11),
and an exhaust port (124); and

an airflow guiding component (13), provided
within said cyclone chamber (12), said airflow
guiding component (13) being provided with a
return flow tube (131) receiving said gas to be
filtered (300) returned from said cyclone cham-
ber (12) and guiding said gas to be filtered (300)
to flow spirally so as to form a second cyclone
(302), an airflow guiding bonnet (132) coaxially
and separately located with respect to said re-
turn flow tube (131), and a dust filtration channel
(133) formed between said airflow guiding bon-
net (132) and said return flow tube (131), said
first cyclone (301) being incapable of entering
said return flow tube (131) from said dust filtra-
tion channel (133) due to the restriction provided
by said airflow guiding bonnet (132), said sec-
ond cyclone (302) flowing toward said exhaust
port (124), said second cyclone (302) throwing
dust (502) contained therein into said dust filtra-
tion channel (133) as passing by said dust filtra-
tion channel (133), dust (502) being restricted
by said airflow guiding bonnet (132) so as to
enter said dust collecting chamber (11).

2. The dust collecting device using multi-cyclone dust
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filtration according to claim 1, wherein said airflow
guiding component (13) is provided with a drainage
tube (135) connecting said airflow guiding bonnet
(132) to said exhaust port (124).

The dust collecting device using multi-cyclone dust
filtration according to claim 1, wherein said airflow
guiding component (13) is provided with an auxiliary
airflow guiding bonnet (137), which is provided for
said return flow tube (131) and allowed for forming,
together with said airflow guiding bonnet (132), said
dust filtration channel (133).

The dust collecting device using multi-cyclone dust
filtration according to claim 3, wherein said airflow
guiding component (13) is provided with a drainage
bonnet (138) provided at one side, facing toward said
engaging port (123), of said return flow tube (131)
for guiding said gas to be filtered (300) into said re-
turn flow tube (131).

The dust collecting device using multi-cyclone dust
filtration according to claim 4, wherein said return
flow tube (131) is provided with at least one drainage
through-hole (139) provided correspondingly to said
drainage bonnet (138) so as to enable part of said
gas to be filtered (300) restricted by said drainage
bonnet (138) to enter said return flow tube (131).

The dust collecting device using multi-cyclone dust
filtration according to claim 3, wherein said airflow
guiding component (13) is provided with a plurality
of connecting ribs (144) connecting said airflow guid-
ing bonnet (132) to said auxiliary airflow guiding bon-
net (137).

The dust collecting device using multi-cyclone dust
filtration according to claim 3, wherein said airflow
guiding component (13) includes a plurality of sup-
porting ribs (141) connecting said return flow tube
(131) to said annular side wall (122).

The dust collecting device using multi-cyclone dust
filtration according to claim 7, wherein each of said
plurality of supporting ribs (141) is provided with a
windward end (142) and a discharge end (143) along
the flow direction of said first cyclone (301), each of
said plurality of supporting ribs (141) being provided
in an inclined manner, said windward end (142) be-
ing higher than said discharge end (143) in position.

The dust collecting device using multi-cyclone dust
filtration according to claim 1, wherein said airflow
guiding component (13) is provided with a plurality
of supporting poles (134) connecting said airflow
guiding bonnet (132) to said return flow tube (131).

10. The dust collecting device using multi-cyclone dust
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1.

12.

13.

14.

15.

16.

17.

filtration according to claim 1, wherein said airflow
guiding component (13) is provided with a drainage
bonnet (138) provided at one side, facing toward said
engaging port (123), of said return flow tube (131)
for guiding said gas to be filtered (300) into said re-
turn flow tube (131).

The dust collecting device using multi-cyclone dust
filtration according to claim 10, wherein said return
flow tube (131)is provided with a plurality of drainage
through-holes (139) provided correspondingly to
said drainage bonnet (138) so as to enable part of
said gas to be filtered (300) restricted by said drain-
age bonnet (138) to enter said return flow tube (131).

The dust collecting device using multi-cyclone dust
filtration according to claim 10, wherein said airflow
guiding component (13) is provided with an auxiliary
airflow guiding bonnet (137), which is provided for
said return flow tube (131) and allowed for forming,
together with said airflow guiding bonnet (132), said
dust filtration channel (133), said return flow tube
(131) is provided with a connecting wall (140) con-
necting said auxiliary airflow guiding bonnet (137) to
said drainage bonnet (138).

The dust collecting device using multi-cyclone dust
filtration according to claim 1, wherein said airflow
guiding component (13) includes a plurality of sup-
porting ribs (141) connecting said return flow tube
(131) to said annular side wall (122).

The dust collecting device using multi-cyclone dust
filtration according to claim 13, wherein each of said
plurality of supporting ribs (141) is provided with a
windward end (142) and a discharge end (143) along
the flow direction of said first cyclone (301), each of
said plurality of supporting ribs (14 1) being provided
in an inclined manner, said windward end (142) be-
ing higher than said discharge end (143) in position.

The dust collecting device using multi-cyclone dust
filtration according to claim 1, wherein an outer di-
ameter (401) of said return flow tube (131) is smaller
than an inner diameter (402) of said annular side
wall (122).

The dust collecting device using multi-cyclone dust
filtration according to claim 1, wherein said cyclone
chamber (12) is provided with a first spatial width
(120), while said dust collecting chamber (11) is pro-
vided with a second spatial width (110) greater than
said first spatial width (120).

The dust collecting device using multi-cyclone dust
filtration according to claim 16, wherein each of said
dust collecting chamber (11)and said cyclone cham-
ber (12)isformed by ahousing (16, 15), respectively.
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