
Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
79

5 
25

8
A

1
*EP003795258A1*

(11) EP 3 795 258 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
24.03.2021 Bulletin 2021/12

(21) Application number: 19198457.4

(22) Date of filing: 19.09.2019

(51) Int Cl.:
B04C 5/103 (2006.01) B04C 5/181 (2006.01)

B04C 5/185 (2006.01) B23Q 11/00 (2006.01)

B04C 9/00 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(71) Applicant: X’Pole Precision Tools Inc.
Taoyuan City (TW)

(72) Inventor: Chen, Bach Pangho
Claremont, CA California 91711 (US)

(74) Representative: 2K Patentanwälte Blasberg 
Kewitz & Reichel
Partnerschaft mbB 
Schumannstrasse 27
60325 Frankfurt am Main (DE)

(54) DUST SUCTION SYSTEM

(57) A dust suction system (100) comprises a cyclon-
ic dust filter component (20), a dust collection bucket (30)
and a load bearing frame (10). The dust collection bucket
(30) comprises an assembly rib (33), the load bearing
frame (10) comprises a frame (11) and a support plate
(12) disposed on the frame (11), and the support plate
(12) comprises a through hole (123) disposed corre-
sponding to a dust exhausting port (215), and at least
two assembly jaws (124) located at two opposite sides
of the through hole (123). Each of the assembly jaws
(124) comprises a connecting section, an extending sec-
tion connecting the connecting section, and a limiting
section connecting the extending section. The limiting
section comprises a limiting protrusion disposed towards
a direction of the through hole (123). When the two as-
sembly jaws (124) are not forced, movement of the as-
sembly rib (33) is restricted by the limiting section, so that
the dust collection bucket (30) is fixed on the frame (11).
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a dust suction
system, and more particularly to a dust suction system
with a dust collection bucket that can be quickly replaced.

BACKGROUND OF THE INVENTION

[0002] A dust suction system that utilizes cyclone to
achieve dust filtration is mentioned in US Patent No.
6,833,016, US 7,247,180, US 8,161,597, and US
8,491,685. It should be easily realized from the drawings
of the prior patents that the dust suction system needs
to receive a large amount of dust, so that a dust collection
bucket to which the dust suction system belongs has a
certain volume to reduce the number of replacements.
[0003] However, it can be understood that the dust suc-
tion system must stop working if the dust collection bucket
needs to be replaced. Thus, the dust suction system can-
not operate until dust in the dust collection bucket has
been cleaned away. Additionally, although the above
problem is solved by US 8,491,685, the assembly meth-
od of the dust collection bucket mentioned in US
8,491,685 cannot provide quick assembly that can be
done by a single person, and a few persons are needed
to cooperate to complete the assembly, which is not con-
venient.

SUMMARY OF THE INVENTION

[0004] A main object of the present invention is to solve
the problems derived from the structures of the conven-
tional dust suction systems. Particularly it is an object of
the present invention to provide a dust suction system,
wherein the dust collection bucket can be easily and re-
liably disassembled and assembled.
[0005] This problem is solved by a dust suction system
as claimed by claim 1. Further advantageous embodi-
ments are the subject-matter of the dependent claims.
[0006] In order to achieve the above object, the present
invention provides a dust suction system comprises a
cyclonic dust filter component, a dust collection bucket
and a load bearing frame. The cyclonic dust filter com-
ponent comprises a dust exhausting port, the dust col-
lection bucket comprises a trunk, a dust inlet disposed
on the trunk, and an assembly rib disposed outside the
trunk, and the dust collection bucket has a first outer di-
ameter at a position of the assembly rib. The load bearing
frame comprises a frame and a support plate disposed
on the frame, the support plate divides the frame into an
upper mounting area provided for disposing the cyclonic
dust filter component, and a lower mounting area provid-
ed for disposing the dust collection bucket. Moreover,
the support plate comprises a through hole disposed cor-
responding to the dust exhausting port, and at least two
assembly jaws disposed on one side of the support plate

facing the lower mounting area and located at two oppo-
site sides of the through hole, each of the assembly jaws
comprises a connecting section connecting the support
plate, an extending section connecting the connecting
section, and a limiting section connecting the extending
section. The limiting section comprises a limiting protru-
sion disposed towards a direction of the through hole.
Each of the assembly jaws comprises a first state in which
the assembly jaw is not forced and the assembly rib is
restricted by the limiting protrusion, and a second state
in which the assembly jaw is forced. Further, each of the
assembly jaws comprises a second state in which the
assembly jaw is forced, wherein the extending section is
deformed by serving the connecting section as a fulcrum
and the limiting section is displaced opposite to the
through hole in the second state. When the two assembly
jaws are in the first state and a connection length of the
two limiting protrusions is smaller than the first outer di-
ameter, the dust collection bucket is suspended and a
movement of the dust collection bucket is restricted so
that the dust inlet communicates with the dust exhausting
port by the through hole. When at least one of the two
assembly jaws is in the second state and a connection
length of the two limiting protrusions is greater than the
first outer diameter, the movement of the dust collection
bucket is unrestricted and is able to be removed from the
lower mounting area.
[0007] In one embodiment, the through hole is a circu-
lar hole, and the two assembly jaws are located on an
extension line of a diameter of the through hole.
[0008] In one embodiment, the assembly rib comprises
a first plane located at a lower edge, and the limiting
protrusion of each of the assembly jaws comprises a sec-
ond plane that contacts the first plane in the first state.
[0009] In one embodiment, the dust exhausting port
comprises a first aperture, and the dust inlet comprises
a second aperture that is larger than the first aperture
but smaller than the first outer diameter.
[0010] In one embodiment, a spacing is provided be-
tween the limiting protrusion of each of the assembly jaws
and one end of the assembly jaw opposite to the support
plate.
[0011] In one embodiment, the dust collection bucket
defines a take-out path for taking out from the lower
mounting area, the support plate comprises at least one
auxiliary assembly jaw disposed corresponding to the
through hole and not interfering with the take-out path,
and the auxiliary assembly jaw provides support for the
assembly rib when the two assembly jaws are in the first
state.
[0012] In one embodiment, the cyclonic dust filter com-
ponent comprises a dust filter device and an exhaust
device connected to the dust filter device. The dust filter
device comprises a cyclone chamber and a deflector dis-
posed in the cyclone chamber. The cyclone chamber
comprises an air inlet, an air outlet connecting the ex-
haust device, and the dust exhausting port. The deflector
is disposed at one end of the cyclone chamber where

1 2 



EP 3 795 258 A1

3

5

10

15

20

25

30

35

40

45

50

55

the dust exhausting port is provided.
[0013] In one embodiment, the cyclonic dust filter com-
ponent comprises a filtering device disposed between
the dust filter device and the exhaust device.
[0014] Through the foregoing implementation of the
present invention, compared with the prior art, the dust
suction system described in the present invention has
the following advantages. By disposing the assembly
jaws on the load bearing frame, the dust collection bucket
is able to be disassembled and assembled by one per-
son, and an operator only needs to operate the assembly
jaws to complete the disassembly and assembly proc-
esses.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

FIG. 1 is a schematic view of the structure of an em-
bodiment of a dust suction system of the present
invention;
FIG. 2 is a schematic view of the partial structure of
an embodiment of the dust suction system of the
present invention without a dust collection bucket;
FIG. 3 is a top view of the partial structure of an em-
bodiment of the dust suction system of the present
invention;
FIG. 4 is a schematic view of the partial structure of
an embodiment of the dust suction system of the
present invention with the dust collection bucket sep-
arated;
FIG. 5 is a schematic view of the structure of an em-
bodiment of the dust suction system of the present
invention when viewed from another direction;
FIG. 6 is a schematic view of the partial structure of
another embodiment of the dust suction system of
the present invention without the dust collection
bucket; and
FIG. 7 is a schematic view of the partial structure of
still another embodiment of the dust suction system
of the present invention without the dust collection
bucket.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0016] The detailed description and technical content
of the present invention is described with reference to
the accompanying drawings as follows.
[0017] Please refer to FIG. 1, FIG. 2, FIG. 3, and FIG.
4, the present invention provides a dust suction system
100, the dust suction system 100 is provided for industrial
purpose or used by general consumers. The dust suction
system 100 comprises a load bearing frame 10, a cyclon-
ic dust filter component 20, and a dust collection bucket
30. The load bearing frame 10 comprises a frame 11 and
a support plate 12 disposed on the frame 11. The support
plate 12 divides the frame 11 into an upper mounting

area 121 provided for disposing the cyclonic dust filter
component 20, and a lower mounting area 122 provided
for disposing the dust collection bucket 30. Further, the
support plate 12 comprises a through hole 123 commu-
nicating with the upper mounting area 121 and the lower
mounting area 122, and at least two assembly jaws 124
disposed on one side of the support plate 12 facing the
lower mounting area 122. The two assembly jaws 124
are located at two opposite sides of the through hole 123.
For example, when the through hole 123 is a circular
hole, the two assembly jaws 124 may be located on an
extension line 125 of a diameter of the through hole 123.
Moreover, the two assembly jaws 124 of are identical in
structure, and each of the assembly jaws 124 comprises
a connecting section 126 connecting to the support plate
12, an extending section 127 connecting to the connect-
ing section 126, and a limiting section 128 connecting to
the extending section 127. The limiting section 128 com-
prises a limiting protrusion 129 disposed towards a di-
rection of the through hole 123. The structure of the two
assembly jaws 124 are not interlocked, that is, each of
the assembly jaws 124 may be independently operated.
Furthermore, a base component of each of the assembly
jaws 124 is implemented by a metal plate or a plastic
plate, and the metal plate or the plastic plate generate
temporary deformation when being forced, that is, the
extending section 127 of each of the assembly jaws 124
is capable of generating suitable deformation.
[0018] Please refer to FIG. 1, FIG. 2, FIG. 4 and FIG.
5, the detailed structure of the cyclonic dust filter com-
ponent 20 and the dust collection bucket 30 is described.
The cyclonic dust filter component 20 comprises a dust
filter device 21 and an exhaust device 22 connected to
the dust filter device 21. The dust filter device 21 com-
prises a cyclone chamber 211 and a deflector 212 dis-
posed in the cyclone chamber 211, wherein the cyclone
chamber 211 comprises an air inlet 213, an air outlet 214
connected to the exhaust device 22, and a dust exhaust-
ing port 215. For example, the cyclone chamber 211 is
a tubular structure, and the dust exhausting port 215 is
formed by an opening at one end of the cyclone chamber
211, so that an inner diameter of the cyclone chamber
211 is equal to an aperture of the dust exhausting port
215. Moreover, the air inlet 213 is disposed along a tan-
gent line of the cyclone chamber 211, and the air inlet
213 and the air outlet 214 are both located at one end of
the cyclone chamber 211 where the dust exhausting port
215 is not provided. Furthermore, the deflector 212 is
disposed adjacent to the dust exhausting port 215. In one
embodiment, the deflector 212 is disposed at a center
point of the cyclone chamber 211 through a bridging
structure. Moreover, the air outlet 214 and the deflector
212 are located on a same axis, so that a cyclone guided
by the deflector 212 flows towards the air outlet 214. In
addition, the implementation of the cyclonic dust filter
component 20 of the present invention is mentioned in
applicant’s patent US 9,468,348, which will not be de-
scribed herein. However, the structures provided in the
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prior patent are not intended to limit the specific imple-
mentation structures of the present invention.
[0019] On the other hand, please refer to FIG. 1, FIG.
2, and FIG. 3, and FIG. 4, the dust collection bucket 30
of the present invention is assembled in the lower mount-
ing area 122 when implemented. The dust collection
bucket 30 comprises a trunk 31, a dust inlet 32 disposed
on the trunk 31, and an assembly rib 33 disposed outside
the trunk 31, wherein the trunk 31 comprises a first outer
diameter 311 at a position of the assembly rib 33, and a
basic structure of the trunk 31 is configured by a second
outer diameter 312 that is smaller than the first outer di-
ameter 311. The assembly rib 33 may be formed by a
structure integrally formed with the trunk 31 or by a struc-
ture externally attached on the trunk 31. Furthermore,
the assembly rib 33 is disposed along an edge of the
trunk 31, and may be a continuous structure or a discon-
tinuous structure. The continuous structure means that
the assembly rib 33 is disposed around the trunk 31, and
the discontinuous structure means that the assembly rib
33 is formed by a plurality of bumps disposed on the trunk
31 at intervals. In addition, in one embodiment, the dust
exhausting port 215 comprises a first aperture 216, and
the dust inlet 32 of the dust collection bucket 30 compris-
es a second aperture 313 larger than the first aperture
216 but smaller than the first outer diameter 311. More-
over, the trunk 31 of the present invention may be a cir-
cular bucket or a square bucket, or a bucket formed by
a plurality of shapes, and the plurality of shapes may be
circular and square. For example, the shape of the bucket
may be circular at top and square at bottom. In addition
to the foregoing, please refer to FIG. 1 again, in one em-
bodiment, the cyclonic dust filter component 20 further
comprises a filtering device 23 disposed between the
dust filter device 21 and the exhaust device 22.
[0020] Please refer to FIG. 1, FIG. 2, FIG. 4 and FIG.
5, the implementation of the two assembly jaws 124 is
described as follows. One end of each of the assembly
jaws 124 opposite to the support plate 12 is provided for
a user to operate by applying force. According to whether
any one of the two assembly jaws 124 is forced or not,
the assembly jaw 124 comprises a first state and a sec-
ond state. In the first state, the assembly jaw 124 is not
forced. On the contrary, when the assembly jaw 124 is
forced, the assembly jaw 124 is in the second state. Spe-
cifically, in the second state, the limiting section 128 the
assembly jaws 124 is forced, and the connecting section
126 is served as a fulcrum for the extending section 127
being deformed. Thus, the limiting section 128 is dis-
placed opposite to the through hole 123.
[0021] When the two assembly jaws 124 are in the first
state, a connection length 131 between the limiting pro-
trusions 129 of the two assembly jaws 124 is smaller than
the first outer diameter 311 of the dust collection bucket
30. Moreover, the dust collection bucket 30 is disposed
corresponding to the through hole 123, the assembly rib
33 is restricted by the two limiting protrusions 129 of the
two assembly jaws 124 and fails to move in a direction

opposite to the support plate 12. Further, the assembly
rib 33 is withstood against by the two limiting protrusions
129, so that the dust collection bucket 30 is suspended
in the lower mounting area 122, that is, a bottom edge
of the dust collection bucket 30 comprises a distance 41
from a flat surface 40 on which the dust suction system
100 is placed, and the flat surface 40 may be a ground.
In addition, in the foregoing situation, the dust inlet 32
communicates with the dust exhausting port 215 through
the through hole 123. Also, the dust collection bucket 30
is able to be assembled for a long period of time and to
receive dust discharged from the cyclonic dust filter com-
ponent 20 through the dust exhausting port 215. More-
over, when the dust collection bucket 30 is restricted by
the two assembly jaws 124, the dust inlet 32 of the dust
collection bucket 30 may be attached to one side surface
of the support plate 12 facing the lower mounting area
122. Further, please refer to FIG. 4, when any one of the
two assembly jaws 124 is in the second state, the con-
nection length 132 between the two limiting protrusions
129 is greater than the first outer diameter 311. Thus,
movement of the dust collection bucket 30 is no longer
restricted by the two assembly jaws 124, and the dust
collection bucket 30 may be selectively disposed corre-
sponding to the through hole 123 or removed from the
lower mounting area 122. Thereby, the present invention
allows the user to quickly disassemble the dust collection
bucket 30 by operating the two assembly jaws 124 with
both hands respectively.
[0022] Please refer to FIG. 2 and FIG. 4. in order to
increase the stability of assembly the dust collection
bucket 30 on the load bearing frame 10, in one embod-
iment, the assembly rib 33 comprises a first plane 331
located at a lower edge, and the limiting protrusion 129
of each of the assembly jaws 124 comprises a second
plane 133 that contacts the first plane 331 in the first state.
[0023] Please refer to FIG. 5, the dust collection bucket
30 defines a take-out path 34 for taking out from the lower
mounting area 122. Further, the take-out path 34 is de-
fined according to the type and form of the load bearing
frame 10, so the take-out path 34 is not limited to the
drawings of the description. In one embodiment, the sup-
port plate 12 comprises an auxiliary assembly jaw 134
disposed corresponding to the through hole 123 and not
interfering with the take-out path 34. The auxiliary as-
sembly jaw 134 provides further support force when the
dust collection bucket 30 is mounted on the load bearing
frame 10, so that the dust collection bucket 30 can be
more securely and fixedly mounted within the lower
mounting area 122. Please refer to FIG. 6. In one em-
bodiment, any one of the assembly jaws 124 comprises
the limiting protrusion 129, and a spacing 130 is provided
between one end of the assembly jaw 124 opposite to
the support plate 12 and the limiting protrusion 129, that
is, the limiting protrusion 129 is not provided at the end
of the assembly jaw 124.
[0024] Moreover, each of the assembly jaws 124 of the
present invention may be a separate component mount-
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ed on the support plate 12, and each of the assembly
jaws 124 may be screwed, riveted, inserted, and welded
on the support plate 12. Furthermore, in one embodiment
as shown in the FIG. 7, each of the assembly jaws 124
is integrally formed with the support plate 12. However,
the limiting protrusion 129 on each of the assembly jaws
124 is an independent component that is separately as-
sembled. Thus, each of the assembly jaws 124 is an in-
tegral structure of the support plate 12 expect for the
limiting protrusions 129.

Claims

1. A dust suction system (100), comprising:

a cyclonic dust filter component (20) comprising
a dust exhausting port (215);
a dust collection bucket (30) comprising a trunk
(31), a dust inlet (32) disposed on the trunk (31),
and an assembly rib (33) disposed outside the
trunk (31), and the dust collection bucket (30)
comprising a first outer diameter (311) at a po-
sition of the assembly rib (33); and
a load bearing frame (10) comprising a frame
(11) and a support plate (12) disposed on the
frame (11),

the support plate (12) dividing the frame (11) into an
upper mounting area (121) provided for disposing
the cyclonic dust filter component (20), and a lower
mounting area (122) provided for disposing the dust
collection bucket (30),
the support plate (12) comprising a through hole
(123) disposed corresponding to the dust exhausting
port (215), and at least two assembly jaws (124) dis-
posed on one side of the support plate (12) facing
the lower mounting area (122) and located at two
opposite sides of the through hole (123),
each of the assembly jaws (124) comprising a con-
necting section (126) connecting the support plate
(12), an extending section (127) connecting the con-
necting section (126), and a limiting section (128)
connecting the extending section (127),
the limiting section (128) comprising a limiting pro-
trusion (129) disposed towards a direction of the
through hole (123),
each of the assembly jaws (124) comprising a first
state in which the assembly jaw (124) is not forced
and the assembly rib (33) is restricted by the limiting
protrusion (129), and a second state in which the
assembly jaw (124) is forced, wherein
the extending section (127) is deformed by serving
the connecting section (126) as a fulcrum and the
limiting section (128) is displaced opposite to the
through hole (123) in the second state, wherein
when the two assembly jaws (124) are in the first
state and a connection length (131) of the two limiting

protrusions (129) is smaller than the first outer diam-
eter (311), the dust collection bucket (30) is suspend-
ed and a movement of the dust collection bucket (30)
is restricted so that the dust inlet (32) communicates
with the dust exhausting port (215) by the through
hole (123),
when at least one of the two assembly jaws (124) is
in the second state and a connection length (131) of
the two limiting protrusions (129) is greater than the
first outer diameter (311), the movement of the dust
collection bucket (30) is unrestricted and is capable
of removing from the lower mounting area (122).

2. The dust suction system (100) as claimed in claim
1, wherein the through hole (123) is a circular hole,
and the two assembly jaws (124) are located on an
extension line (125) of a diameter of the through hole
(123).

3. The dust suction system (100) as claimed in claim 1
or 2, wherein the assembly rib (33) comprises a first
plane (331) located at a lower edge, and the limiting
protrusion (129) of each of the assembly jaws (124)
comprises a second plane (133) that contacts the
first plane (331) in the first state.

4. The dust suction system (100) as claimed in any of
the preceding claims, wherein the dust exhausting
port (215) comprises a first aperture (216), and the
dust inlet (32) comprises a second aperture (313)
that is larger than the first aperture (216) but smaller
than the first outer diameter (311).

5. The dust suction system (100) as claimed in any of
the preceding claims, wherein a spacing (130) is pro-
vided between the limiting protrusion (129) of each
of the assembly jaws (124) and one end of the as-
sembly jaw (124) opposite to the support plate (12).

6. The dust suction system (100) as claimed in any of
the preceding claims, wherein the dust collection
bucket (30) comprises at least one take-out path (34)
for taking out from the lower mounting area (122),
the support plate (12) comprises an auxiliary assem-
bly jaw (134) disposed corresponding to the through
hole (123) and not interfering with the at least one
take-out path (34), and the auxiliary assembly jaw
(134) provides support for the assembly rib (33)
when the two assembly jaws (124) are in the first
state.

7. The dust suction system (100) as claimed in any of
the preceding claims, wherein the dust exhausting
port (215) comprises a first aperture (216), and the
dust inlet (32) comprises a second aperture (313)
that is larger than the first aperture (216) but smaller
than the first outer diameter (311).
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8. The dust suction system (100) as claimed in any of
the preceding claims, wherein a spacing (130) is pro-
vided between the limiting protrusion (129) of each
of the assembly jaws (124) and an end of the as-
sembly jaw (124) opposite to the support plate (12).

9. The dust suction system (100) as claimed in any of
the preceding claims, wherein the dust collection
bucket (30) comprises at least one take-out path (34)
for taking out from the lower mounting area (122),
and the support plate (12) comprises at least one
auxiliary assembly jaw (134) disposed correspond-
ing to the through hole (123) and not interfering with
the at least one take-out path (34).

10. The dust suction system (100) as claimed in any of
the preceding claims, wherein the cyclonic dust filter
component (20) comprises a dust filter device (21)
and an exhaust device (22) connected to the dust
filter device (21), the dust filter device (21) comprises
a cyclone chamber (211) and a deflector (212) dis-
posed in the cyclone chamber (211), the cyclone
chamber (211) comprises an air inlet (213), an air
outlet (214) connecting the exhaust device (22), and
the dust exhausting port (215), and the deflector
(212) is disposed at one end of the cyclone chamber
(211) where the dust exhausting port (215) is pro-
vided.

11. The dust suction system (100) as claimed in claim
10, wherein the cyclonic dust filter component (20)
comprises a filtering device (23) disposed between
the dust filter device (21) and the exhaust device
(22).

12. The dust suction system (100) as claimed in claim
11, wherein the dust collection bucket (30) defines
a take-out path (34) for taking out from the lower
mounting area (122), and the support plate (12) com-
prises at least one auxiliary assembly jaw (134) dis-
posed corresponding to the through hole (123) and
not interfering with the take-out path (34).
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