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(54) Apparatus for preventing blockages of foreign objects and cleaning robot including the same

(57) Apparatus for preventing blockages of foreign
objects, by which a blocking phenomenon can be pre-
vented while deposits of foreign objects are suctioned,
and a cleaning robot (200) including the same. The ap-
paratus for preventing blockages of foreign objects in-
cludes: a support frame (110, 120); an introduction mem-
ber mounting unit (130) disposed in the support frame
(110, 120) and with which an introduction member (270)
for suctioning foreign objects is associated; and a vibra-

tion unit (140) for vibrating the introduction member (270)
and driving the introduction member mounting unit (130)
to prevent blockages of foreign objects. With this con-
struction, a problem of applying an overload to a suction
pump (250) can be solved by preventing a blockage phe-
nomenon of an introduction member (270), making it pos-
sible to prevent a breakdown of the pump (250) and re-
duce power consumption.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of Korean
Patent Application No. 10-2014-0090883 filed on July
18, 2014, with the Korean Intellectual Property Office,
the disclosure of which is incorporated herein by refer-
ence.

BACKGROUND

[0002] The present disclosure relates to an apparatus
for preventing blockages of foreign objects and a clean-
ing robot including the same, and more particularly, to
an apparatus for preventing blockages of foreign objects,
by which a blocking phenomenon can be prevented while
deposits of foreign objects are suctioned, and a cleaning
robot including the same.
[0003] In steel mills, various types of water tanks are
used, including water tanks for storing water used when
steel is manufactured and water tanks for storing water
used as cooling water and or water to be mixed with var-
ious substances to form waste sludge. However, be-
cause it is difficult to circulate and reuse water in a water
tank, and foreign objects contained in sludge may be
indrawn by a underwater pump, causing a the underwater
pump to malfunction if deposits of foreign objects such
as sludge are formed in the interior of the water tank,
such deposits of foreign objects in the water tank should
be removed regularly.
[0004] In recent years, a cleaning robot based on an
automatic underwater travel system, by which deposits
of foreign objects in a water tank can be removed while
equipment operations are maintained, is introduced into
the water tank to suction deposits of foreign objects while
moving within in the water tank.
[0005] FIG. 1 is a view schematically illustrating a
cleaning robot based on an underwater automatic travel
system. Referring to FIG. 1, in the cleaning robot 10, an
underground suction pump 15 generates suction pres-
sure and a suction module 16 breaks up deposits of for-
eign objects and suctions and discharges sludge depos-
its of foreign objects. However, the deposits of foreign
objects are not always uniformly suctioned but a large
amount of deposits of foreign objects are suctioned at a
time in a process of suctioning the deposits of foreign
objects, frequently causing a phenomenon of blocking
the suctioned deposits of foreign objects in the interior
of a suction hose 17. In particular, referring to FIG. 2,
when deposits of foreign objects are suctioned by a suc-
tion pump 15 through a suction hose 17, deposits of for-
eign objects may not smoothly flow in a portion (r) in
which the suction hose 17 is bent and may be accumu-
lated.
[0006] In this way, because a high pressure is applied
to an underground pump as a load if the suction hose is
blocked such that water and deposits of foreign objects

cannot smoothly flow, a large amount of currents are con-
sumed for the suction pump.
[0007] Further, when a suction strength of a suction
pump is limited for safety, such that the pump is auto-
matically stopped when a predetermined volume of fluid
or higher is drawn in thereby, an operation of a cleaning
robot is stopped if such a phenomenon occurs frequently
during the operation of the cleaning robot, making it im-
possible to perform a deposit cleaning operation, and
therefore rapidly lowering cleaning efficiency.

SUMMARY

[0008] An aspect of the present disclosure may provide
an apparatus for preventing blockages of foreign objects,
by which a blockage phenomenon of an introduction
member can be prevented by vibrating the introduction
member for suctioning deposits of foreign objects.
[0009] An aspect of the present disclosure may also
provide a cleaning robot which can smoothly perform a
cleaning operation by providing an introduction member
of the cleaning robot with an apparatus for preventing
blockages of foreign objects.
[0010] According to an aspect of the present disclo-
sure, An apparatus for preventing blockages of foreign
objects, includes: a support frame; an introduction mem-
ber mounting unit disposed in the support frame and with
which an introduction member for suctioning foreign ob-
jects is associated; and a vibration unit for vibrating the
introduction member and driving the introduction mem-
ber mounting unit to prevent blockages of foreign objects.
[0011] The introduction member may be associated
with the introduction member mounting unit at least to
prevent twisting of the introduction member when the in-
troduction member mounting unit is driven.
[0012] The introduction member mounting unit may
have a guide hole formed from the center of a mounting
unit body toward an outer peripheral surface of the
mounting unit body, allowing the introduction member to
pass through the guide hole such that twisting of the in-
troduction member is prevented as the introduction mem-
ber is movable.
[0013] The vibration unit may include: a driving mem-
ber rotatably provided in the support frame and disposed
on an outer peripheral surface of the introduction member
mounting unit, for transferring rotational force to the in-
troduction member mounting unit; and a driving motor
for rotating the driving member.
[0014] A first saw-tooth may be formed in the introduc-
tion member mounting unit, and a second saw-tooth cor-
responding to the first saw-tooth, for transferring rotation-
al force to the introduction member mounting unit may
be formed on an outer peripheral surface of the driving
member.
[0015] The vibration unit may further include a plurality
of rotation support members rotatably installed in the sup-
port frame and disposed on an outer peripheral surface
of the introduction member mounting unit, for rotatably
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supporting the introduction member mounting unit.
[0016] The rotation support member may have a cy-
lindrical shape, and has flanges extending outwardly
from opposite ends of the cylindrical portion of the rotation
support member such that the introduction member
mounting unit is inserted between the flanges at the op-
posite ends of the rotation support member.
[0017] According to another aspect of the present dis-
closure, a cleaning robot includes: a main frame; a travel
unit mounted on the main frame, for moving the main
frame; a foreign substance suction unit disposed on a
movement direction side of the main frame and having
a suction hole through which foreign objects are suc-
tioned; an introduction member, one end of which is con-
nected to the suction hole of the foreign substance suc-
tion unit and an opposite end of which is connected to a
suction pump, for suctioning foreign objects; and the ap-
paratus of any one of claims 1 to 7, which is mounted on
the main frame, for vibrating the introduction member.

BRIEF DESCRIPTION OF DRAWINGS

[0018] The above and other aspects, features and oth-
er advantages of the present disclosure will be more
clearly understood from the following detailed description
taken in conjunction with the accompanying drawings, in
which:

FIG. 1 is a perspective view schematically illustrating
a cleaning robot according to the related art;
FIG. 2 is a perspective view schematically illustrating
a main part extracted from the cleaning robot accord-
ing to the related art;
FIG. 3 is a perspective view schematically illustrating
an apparatus for preventing blockages of foreign ob-
jects according to an embodiment of the present dis-
closure;
FIG. 4 is an exploded perspective view schematically
illustrating the apparatus for preventing blockages
of foreign objects according to the embodiment of
the present disclosure;
FIG. 5 is a front view schematically illustrating an
apparatus for preventing blockages of foreign ob-
jects according to another embodiment of the
present disclosure; and
FIG. 6 is a perspective view schematically illustrating
a cleaning robot including an apparatus for prevent-
ing blockages of foreign objects according to an em-
bodiment of the present disclosure.

DETAILED DESCRIPTION

[0019] In order to help understanding of features of the
present disclosure, an apparatus for preventing blockag-
es of foreign objects and a cleaning robot including the
same according to exemplary embodiments of the
present disclosure will be described below in detail.
[0020] It is to be noted that, when reference numerals

are given to the constituent elements of the accompany-
ing drawings to help understanding of the embodiments
of the present disclosure, the same constituent elements
are denoted by the same reference numerals if possible
even if they are shown in different drawings. Further, in
the following description of the present disclosure, a de-
tailed description of known functions and configurations
incorporated herein will be omitted when it may make the
subject matter of the present disclosure rather unclear.
[0021] Hereinafter, the detailed embodiments of the
present disclosure will be described with reference to the
accompanying drawings.
[0022] FIG. 3 is a perspective view schematically illus-
trating an apparatus for preventing blockages of foreign
objects according to an embodiment of the present dis-
closure. FIG. 4 is an exploded perspective view sche-
matically illustrating the apparatus for preventing block-
ages of foreign objects according to the embodiment of
the present disclosure. FIG. 5 is a front view schemati-
cally illustrating an apparatus for preventing blockages
of foreign objects according to another embodiment of
the present disclosure. FIG. 6 is a perspective view sche-
matically illustrating a cleaning robot including an appa-
ratus for preventing blockages of foreign objects accord-
ing to an embodiment of the present disclosure.
[0023] Referring to FIGS. 3 to 5, an apparatus for pre-
venting blockages of foreign objects according to an em-
bodiment of the present disclosure may include a pair of
support frames 110 and 120, an introduction member
mounting unit 130 rotatably arranged in the support
frames 110 and 120 and with which an introduction mem-
ber 270 for suctioning foreign objects are eccentrically
associated, and a vibration unit 140 installed in the sup-
port frames 110 and 120, for driving the introduction
member mounting unit 130 to prevent blockages of for-
eign objects by vibrating the introduction member 270.
[0024] The introduction member 270 is associated with
the introduction member mounting unit 130 at least to
prevent twisting thereof during driving of the introduction
member mounting unit 130. Here, the introduction mem-
ber 270 may be provided with a flexible body formed of
a material such as rubber to move in response to an
external impact, and although not shown, it is preferable
that opposite ends of the introduction member 270 be
connected to each other through a universal joint to be
rotated or moved by an external force.
[0025] A pair of support frames 110 and 120 include a
front support frame 110 and a rear support frame 120.
Because the front support frame 110 and the rear support
frame 120 have the same shape, only the front support
frame 110 will be described below.
[0026] The front support frame 110 has a ring plate
111 having a disk shape, the center of which is hollow,
and flanges 114 expanding to the opposite sides from an
outer peripheral surface of the ring plate 111.
[0027] The ring plate 111 includes a driving member
coupling hole 112 into which a driving member 150 of
the vibration unit 140, to be described below, is rotatably
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inserted to be coupled to the driving member coupling
hole 112, and a rotation support member coupling hole
113 into which a pair of rotation support members 160
of the vibration member 160 are rotatably inserted to be
coupled to the rotation support member coupling hole
113. Of course, a plurality of rotation support member
coupling holes 113 corresponding to the number of rota-
tion support members 160 instead of a pair of rotation
support member coupling holes 113 may be provided
such that the rotation support members 160 are installed.
[0028] The coupling holes 112 and 113 are provided
in positions having the same radius from the center of
the ring plate 111, and preferably, the positions of the
coupling holes 112 and 113 form an equilateral triangle.
This is because the introduction member mounting unit
130, which will be described below, can be inserted be-
tween the driving member 150 and the pair of rotation
support members 160 to be rotatably supported. Of
course, the positions of the coupling holes 112 and 113
are not limited to the equilateral triangular form, and the
positions of the coupling holes 112 and 113 may be ar-
bitrarily determined as long as they can rotatably support
the introduction member mounting unit 130.
[0029] The flanges 114 are expanded to opposite sides
from an outer peripheral surface of the ring plate 111,
and coupling holes 115 with which the ring plate 111 is
installed in the cleaning robot 200 (see FIG. 6), which
will be described below, are provided in the flanges 114.
[0030] The introduction member mounting unit 130 in-
cludes a mounting unit body 131 having a disk shape,
and a guide hole 132 is formed from the center of the
mounting unit body 131 toward an outer peripheral sur-
face of the mounting unit body 131 such that the intro-
duction member 270 passes through the guide hole 132,
for preventing twisting.
[0031] The mounting unit body 131 has a disk shape,
and is arranged between the front support frame 110 and
the rear support frame 120 to be rotatably installed. To
achieve this, the mounting unit body 131 has a circular
form, and an outer peripheral surface 133 of the mounting
unit body 131 is adhered to the driving member 150 and
the rotation support member 160 coupled to the support
frames 110 and 120 such that the mounting unit body
131 is rotatably supported by the driving member 150
and the rotation support member 160.
[0032] The guide hole 132 of the introduction member
mounting unit 130 is formed to be eccentric from the cent-
er of the mounting unit body 131 toward one side of the
outer peripheral surface of the mounting unit body 131,
and the introduction member 270 is inserted into the
guide hole 132. It is preferable that the guide hole 132
has a size sufficient to allow the introduction member 270
to be inserted into the guide hole 132 to be moved. Here,
the introduction member 270 is inserted to be located on
an outer peripheral surface of the guide hole 132.
[0033] With the construction, the introduction member
270 is inserted into the guide hole 132, and if the mounting
unit body 131 is rotated, the introduction member 270 is

linearly moved in the guide hole 132. That is, the intro-
duction member 270 is located on the outer peripheral
surface of the guide hole 132, and then is moved ward
the center of the guide hole 132 as the mounting unit
body 131 is rotated.
[0034] Of course, the shape of the guide hole is not
limited thereto, but may has a form in which the introduc-
tion member may be inserted into the guide hole to be
fixed such that the guide hole is located eccentrically from
the center of the mounting unit body toward one side of
the outer peripheral surface of the mounting unit body.
With the guide hole, the body of the mounting unit of the
introduction member is not rotated by 360 degrees but
only within a predetermined angle and the introduction
member inserted into the guide hole vibrates while draw-
ing an arc upwards and downwards.
[0035] The introduction member mounting unit may be
manufactured such that the thickness of the mounting
unit body is thin for light weight, may have a punched
portion, and may be manufactured such that a cross-
section taken along the center of the mounting unit body
has a U shape.
[0036] The vibration unit 140 includes a driving mem-
ber 150 rotatably installed between the front support
frame 110 and the rear support frame 120 and adhered
to an outer peripheral surface 133 of the introduction
member mounting unit 130, for transferring rotational
force to the introduction member mounting unit 130, a
driving motor 170 for rotating the driving member 150,
and a plurality of rotation support members 160 rotatably
installed between the front support frame 110 and the
rear support frame 120 and adhered to the outer periph-
eral surface of the introduction member mounting unit
130, for supporting the introduction member mounting
unit 130 such that the introduction member mounting unit
130 is rotated.
[0037] The driving member 150 has a cylindrical
shape, and has a support hole 151 coupled to the support
frames 110 and 120, and a pair of flanges 152 opposite
ends of which are expanded outwards.
[0038] The driving member 150 is arranged between
the driving member coupling hole 112 of the front frame
110 and the coupling hole 122 of the rear frame 120 such
that the support hole 151 of the driving member 150 has
the same central axis as the driving member coupling
hole 112 of the front frame 110 and the coupling hole 122
of the rear frame 120. A rod 172 of the driving motor 170,
which will be described below, is inserted into the holes
112, 122, and 151, and the driving member 150 is cou-
pled to the rod 172 to be rotated in conjunction with the
rotation of the rod 172.
[0039] It is preferable that the driving member 150 is
coupled to the rod 172 such that it can directly transfer
rotational force of the rod 172. For example, although not
shown, a hole is provided in the rod and a hole is also
formed in the driving member inserted into the rod at a
position corresponding to the hole of the rod such that a
pin may be integrally inserted into the hole of the rod and
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the hole of the driving member to be fixed. Of course, a
method of fixing the driving member to the rod is not
limited thereto, but various mechanical coupling methods
may be applied.
[0040] The introduction member mounting unit 130 is
inserted between the pair of flanges 152 of the driving
member 150 to prevent the introduction member mount-
ing unit 130 from being separated in the direction of the
rotational axis, and the introduction member 130 is also
rotated as the outer peripheral surface 133 of the intro-
duction member mounting unit is adhered to the outer
peripheral surface 153 of the driving member and the
driving member 150 is rotated.
[0041] With the construction, the driving member 150
is rotatably installed between the driving member cou-
pling holes 112 and 122 of the support frames 110 and
120, and is rotated by driving of the driving motor 170
such that the introduction member mounting unit 130 ad-
hered to the outer peripheral surface 153 of the driving
member is rotated.
[0042] Referring to FIG. 5, in another embodiment in
which a driving member rotates an introduction member
mounting unit, a driving member 150a includes a support
hole 151a inserted into and coupled to the rod 172 of the
driving motor 170, and a first saw-tooth 153a protruding
from an outer peripheral surface 152a of the driving mem-
ber 150a. An introduction member mounting unit 130a
includes a mounting unit body 131a having a disk shape,
a guide hole 132a formed from the center of the mounting
unit body 131a toward an outer peripheral surface of the
mounting unit body 131a such that the introduction mem-
ber 270 is inserted into the guide hole 132a to be moved,
and a second saw-tooth 133a corresponding to the first
tooth 153a of the driving member 150a. With the con-
struction, rotational force of the driving member 150a can
be transferred to the introduction member mounting unit
130a more precisely and more efficiently.
[0043] Of course, a configuration for rotating the intro-
duction member mounting unit by the driving member is
not limited thereto, but the introduction member mounting
unit may be driven by various mechanical driving meth-
ods.
[0044] The rotation support member 160 has a cylin-
drical shape, and has a support hole 161 coupled to the
support frames 110 and 120, and a pair of flanges 162
opposite ends of which are expanded outwards.
[0045] The rotation support member 160 is arranged
between the rotation support member coupling hole 113
of the front frame 110 and the coupling hole 123 of the
rear frame 120 such that the support hole 160 of the
rotation support member 161 has the same central axis
as the rotation support member coupling hole 113 of the
front frame 110 and the coupling hole 123 of the rear
frame 120. A support pin 180 is inserted into the holes
113, 123, and 161, and the rotation support member 160
is installed to be rotated by the support pin 180. A pair
of left and right rotation support members 160 are located
in opposite areas of the driving member 150 with respect

to a line crossing the central axes of the support frame
110 and 120, so that the introduction member mounting
unit 130 may be supported by the rotation support mem-
bers 160 while being located on the central axes of the
support frames 110 and 120.
[0046] The introduction member mounting unit 130 is
inserted between the pair of flanges 162 of the rotation
support member 160 to prevent the introduction member
mounting unit 130 from being separated in the direction
of the rotational axis, and an outer peripheral surface 133
of the introduction member mounting unit 130 is support-
ed by an outer peripheral surface 163 of the rotation sup-
port member 160 such that the rotation support member
160 supports the introduction member mounting unit 130
while being rotated as the introduction member mounting
unit 130 is rotated.
[0047] With the construction, the introduction member
270 inserted into the guide hole 132 may be moved in
the guide hole 132 without being twisted even if the in-
troduction member mounting unit 130 is rotated.
[0048] The driving motor 170 includes a rod 172 pro-
truding in a cylindrical shape, for transferring rotational
force of the driving motor 170, and a boss 174 inserted
into a motor coupling unit 125 provided in the rear support
frame 120. If necessary, the driving motor 170 may fur-
ther include a reducer 173. The driving motor 170 may
be a motor in circulation, and it is preferable that the motor
is a waterproof motor such that it may be used under the
water. The configuration for coupling the driving motor
170 to the rear support frame 120 is not limited thereto,
but various mechanical coupling methods may be ap-
plied.
[0049] FIG. 6 is a perspective view schematically illus-
trating a cleaning robot including an apparatus for pre-
venting blockages of foreign objects according to an em-
bodiment of the present disclosure.
[0050] Referring to FIG. 6, the cleaning robot 200 ac-
cording to the present disclosure includes a main frame
210, a travel unit 240 mounted on the main frame 210,
for moving the main frame 210, a foreign substance suc-
tion unit 260 disposed on a movement side of the main
frame 210 and including a suction hole 261 through which
foreign objects are suctioned, an introduction member
270 one end of which is connected to the suction hole
261 of the foreign substance suction unit 260 and an
opposite end of which is connected to a suction pump
250, for suctioning foreign objects, and a foreign sub-
stance blockage prevention unit 100 mounted on the
main frame 210, for vibrating the introduction member
270.
[0051] The main frame 210 may be provided such that
a plurality of support beams for supporting the travel unit
240 and the foreign substance suction unit 260 are cou-
pled to each other, and may generally have rectangular
parallelepiped shape in the embodiment of the present
disclosure.
[0052] The travel unit 240 is mounted on a lower end
of the main frame 210, and wheels may be arranged in
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the travel unit 240 such that the travel unit 210 may move
forwards and rearwards or may be provided in a screw
form for breaking up deposits of foreign objects on the
bottom while being rotated in a vertical direction of a
progress direction and moving the main frame 210.
[0053] The foreign substance suction unit 260 is ar-
ranged such that the main frame 210 is mounted on a
front movement direction side of the foreign substance
suction unit 260 and the foreign substance suction unit
260 suctions and removes foreign objects prevent in a
movement direction of the main frame 210. The foreign
substance suction unit 260 includes a rotary screw 262
for breaking up deposited foreign objects, and a suction
hole 261 for suctioning the shattered foreign objects.
[0054] One end of the introduction member 270 is con-
nected to a suction hole 261 of the foreign substance
suction unit 260 and an opposite end thereof is connected
to the suction pump 250. If the suction pump 250 is driven,
foreign objects are suctioned through the introduction
member 270 by a suction force of the suction pump 250,
and the suctioned foreign objects are discharged to the
outside through a discharge hose 280. Here, it is prefer-
able that the introduction member 270 has a flexible body
formed of a material such as rubber to move in response
to an external force.
[0055] The foreign substance blockage prevention unit
100 includes support frames 110 and 120 installed in the
main frame 210, an introduction member mounting unit
130 into which the introduction member 270 is eccentri-
cally inserted, a driving member 150 for rotating the in-
troduction member mounting unit 130, a rotation support
member 160 supporting the introduction member mount-
ing unit 130 such that the introduction member mounting
unit 130 may be rotated, and a driving motor 170 for driv-
ing the driving member 150.
[0056] The travel unit 240, the suction pump 250, and
the driving motor 170 of the foreign substance blockage
prevention unit 100 are provided with power and the pow-
er is controlled by a power generating unit 220 and a
control unit 230
[0057] With the construction, foreign objects are suc-
tioned by the foreign substance suction unit 260 while
the cleaning robot 200 moves in a space, such as a water
tank, in which foreign objects are deposited, and the in-
troduction member 270 eccentrically inserted into the in-
troduction member mounting unit 130 is vibrated upward
and downwards by rotation of the introduction member
mounting unit 130 so that a phenomenon in which foreign
objects are deposited in the introduction member 270
can be prevented.
[0058] Of course, the shape of the cleaning robot is
not limited thereto, but any shape by which a flexible in-
troduction member for suctioning foreign objects are pro-
vided may be applied.
[0059] In accordance with the apparatus for preventing
blockages of foreign objects according to the present dis-
closure, a problem of applying an overload to a suction
pump is solved by preventing a breakage phenomenon

of a hose, making it possible to prevent a breakdown of
a pump and reduce power consumption.
[0060] According to the present disclosure, because a
cleaning robot can be operated without stopping by ap-
plying the apparatus for preventing breakage of foreign
objects to a cleaning robot, cleaning efficiency of a water
tank can be improved.
[0061] Although the prevent invention has been de-
scribed with reference to its embodiments and drawings
until now, the present disclosure is not limited thereto
and it is noted that the present disclosure may be vari-
ously corrected and modified by those skilled in the art
to which the present disclosure pertains within the tech-
nical spirit of the present disclosure and the equivalents
of the claims, which will be described below.

Claims

1. An apparatus for preventing blockages of foreign ob-
jects, the apparatus comprising:

a support frame;
an introduction member mounting unit disposed
in the support frame and with which an introduc-
tion member for suctioning foreign objects is as-
sociated; and
a vibration unit for vibrating the introduction
member and driving the introduction member
mounting unit to prevent blockages of foreign
objects.

2. The apparatus of claim 1, wherein the introduction
member is associated with the introduction member
mounting unit at least to prevent twisting of the in-
troduction member when the introduction member
mounting unit is driven.

3. The apparatus of claim 2, wherein the introduction
member mounting unit has a guide hole formed from
the center of a mounting unit body toward an outer
peripheral surface of the mounting unit body, allow-
ing the introduction member to pass through the
guide hole such that twisting of the introduction mem-
ber is prevented as the introduction member is mov-
able.

4. The apparatus of claim 3, wherein the vibration unit
comprises:

a driving member rotatably provided in the sup-
port frame and disposed on an outer peripheral
surface of the introduction member mounting
unit, for transferring rotational force to the intro-
duction member mounting unit; and
a driving motor for rotating the driving member.

5. The apparatus of claim 4, wherein a first saw-tooth

9 10 



EP 2 974 805 A1

7

5

10

15

20

25

30

35

40

45

50

55

is formed in the introduction member mounting unit,
and a second saw-tooth corresponding to the first
saw-tooth, for transferring rotational force to the in-
troduction member mounting unit is formed on an
outer peripheral surface of the driving member.

6. The apparatus of claim 4, wherein the vibration unit
further comprises a plurality of rotation support mem-
bers rotatably installed in the support frame and dis-
posed on an outer peripheral surface of the introduc-
tion member mounting unit, for rotatably supporting
the introduction member mounting unit.

7. The apparatus of claim 6, wherein the rotation sup-
port member has a cylindrical shape, and has flang-
es extending outwardly from opposite ends of the
cylindrical portion of the rotation support member
such that the introduction member mounting unit is
inserted between the flanges at the opposite ends
of the rotation support member.

8. A cleaning robot comprising:

a main frame;
a travel unit mounted on the main frame, for mov-
ing the main frame;
a foreign substance suction unit disposed on a
movement direction side of the main frame and
having a suction hole through which foreign ob-
jects are suctioned;
an introduction member, one end of which is
connected to the suction hole of the foreign sub-
stance suction unit and an opposite end of which
is connected to a suction pump, for suctioning
foreign objects; and
the apparatus of any one of claims 1 to 7, which
is mounted on the main frame, for vibrating the
introduction member.
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