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(57)  Anunderwater cleaning device (100) for marine
life on the sealing surface of a gate, the device being
used for cleaning marine life attached to the sealing sur-
face of a gate of a building structure (200). The cleaning
device comprises a main structure (1), a cleaning struc-
ture installed on the main structure (1) and a rigging struc-
ture (3) fixed to the main structure (1). The rigging struc-
ture (3) is used to connect to a lifting device so as to drive
the cleaning structure to move to a corresponding posi-
tion on the sealing surface of the gate. The cleaning struc-
ture is used for cleaning the marine life on the sealing

surface of the gate when the cleaning structure moves
to the corresponding position on the sealing surface of
the gate. The rigging structure (3) is connected to the
lifting device, so that when the cleaning device is moved
to the corresponding position on the sealing surface of
the gate by means of the lifting device, the cleaning struc-
ture can clean marine life. Not only are the problems of
the efficiency of the cleaning manner of a diver being low
and potential personal safety hazards avoided, but the
problem of the movement stability of magnetic adsorption
being poor is also obsolete.
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Description
FIELD OF THE INVENTION

[0001] The invention relates to the technical field of
marine life cleaning, in particular to an underwater clean-
ing device for marine life on a sealing surface of a gate,
a device combination and a cleaning method thereof.

BACKGROUND OF THE INVENTION

[0002] With the passage of time, the sealing surfaces
of a gate of a building structure located at water intake
of a large seawater culvert will be bred with a large
number of marine life, which will affect the sealing effect
between the gate and the building structure when the
gate is closed, to bring a potential safety hazard. There-
fore, the marine life on the sealing surfaces of the gate
must be cleaned regularly. The traditional cleaning meth-
od is usually manually performed by divers diving into
the water with hand-held cleaning tools. Such a method
brings problems such as heavy workload and difficulty in
ensuring the personal safety of divers, and this method
is greatly affected by weather and ocean conditions.
[0003] Chinese patent ZL201611189296.1 discloses
a cleaning robot for cleaning marine life on the outer sur-
face of pipeline, which adopts a magnetic adsorption
wheel to position the robot on the outer surface of the
pipeline and movable axially to clean the marine life on
the outer surface. This method has the following defects
however. First, the magnetic adsorption is unsuitable for
stainless steel material and the concrete surface. Sec-
ond, as for the magnetic adsorption wheel driving, the
cleaning robot will be difficult to stably move along the
pipeline when the surface of the pipeline is uneven due
to the large number of marine life attached on the surface.
Meanwhile, the underwater carrier with adsorption wheel
is unable to adapt to sharp edges and corners, and multi-
plane operations. Furthermore, such a cleaning robot is
unsuitable for large-scale configuration and has a small
cleaning range and limited movement, which leads to an
extremely low cleaning efficiency of large vertical gantry
steel structure.

SUMMARY OF THE INVENTION

[0004] An aspect of the invention is to provide an un-
derwater cleaning device for marine life on sealing sur-
faces of a gate, which has neither the inefficiency of the
traditional cleaning method by divers nor the problems
of poor movement stability of the cleaning device.
[0005] Another aspect of the invention is to provide an
underwater cleaning device combination for marine life
on sealing surfaces of a gate, which has neither the in-
efficiency of the traditional cleaning method by divers nor
the problems of poor movement stability of the cleaning
device.

[0006] Still an aspect of the invention is to provide an
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underwater cleaning method for marine life on sealing
surfaces of a gate, which has neither the inefficiency of
the traditional cleaning method by divers nor the prob-
lems of poor movement stability of the cleaning device.
[0007] To achieve the above-mentioned objectives,
the present invention provides an underwater cleaning
device for marine life on sealing surfaces of a gate, adapt-
ed for cleaning marine life attached to sealing surfaces
of a gate of a building structure, the underwater cleaning
device including a main structure, a cleaning structure
installed on the main structure, and a rigging structure
fixed to the main structure. The rigging structure is con-
figured to connect with a lifting device to drive the clean-
ing structure to move to a corresponding position on the
sealing surfaces of the gate, and the cleaning structure
is configured to clean the marine life on the sealing sur-
faces of the gate when the cleaning structure moves to
the corresponding position on the sealing surfaces of the
gate.

[0008] Preferably, opposite sides of the main structure
are respectively provided with a guide member for slid-
ably matching with a guide rail that is extended in a ver-
tical direction and provided on both sides of the sealing
surfaces of the gate.

[0009] Preferably, the cleaning structure includes a
nozzle structure and a delivery pipe configured to provide
jetting fluid to the nozzle structure.

[0010] Preferably, the nozzle structure is configured to
jet fluid in a direction angled at 30-40 degrees relative to
the sealing surfaces of the gate.

[0011] Preferably, the nozzle structure is a cavitation
nozzle structure.

[0012] Preferably, the nozzle structure includes a first
nozzle for cleaning an upper sealing surface of the seal-
ing surfaces and a second nozzle for cleaning a lower
sealing surface of the sealing surfaces, and the main
structure includes a truss arranged laterally and a moving
carrier slidably provided on the truss, and the first nozzle
and the second nozzle are mounted on the moving car-
rier.

[0013] Preferably, the nozzle structure further includes
a third nozzle and a fourth nozzle respectively for clean-
ing a left sealing surface and a right sealing surface of
the sealing surfaces, and the third nozzle and the fourth
nozzle are mounted on left and right sides of the moving
carrier respectively.

[0014] Preferably, the cleaning structure further in-
cludes a first valve for controlling fluid discharge of the
first nozzle, a second valve for controlling fluid discharge
of the second nozzle, and a third valve for control fluid
discharge of the third nozzle and the fourth nozzle.
[0015] Preferably, the cleaning structure further in-
cludes a reel device mounted on the truss, and the reel
device is configured to release or rewind the delivery pipe
with movements of the moving carrier.

[0016] Preferably, the device further includes a vision
system, the vision system includes a camera device for
collecting underwater image information and at least two
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fill light devices for providing light sources to the camera
device, the fill light devices are respectively installed on
left and right sides of the truss; the camera device in-
cludes a panoramic camera installed in a middle of the
truss, a left camera and a right camera installed on the
left and right sides of the truss, and a moving camera
installed on the moving carrier.

[0017] Preferably, the rigging structure includes a lift-
ing ring for connecting with the lifting device, a plurality
of lifting ropes connected with the lifting ring, and a draw
rod connected to a lower end of the lifting rope, the draw
rod is connected with the main structure and has an ad-
justable length.

[0018] The present invention further provides an un-
derwater cleaning device combination for marine life on
sealing surfaces of a gate, adapted for cleaning marine
life attached to sealing surfaces of a gate of a building
structure, the underwater cleaning device combination
including an underwater cleaning device for marine life
on sealing surfaces of a gate and two guide rails, the
guide rails being installed side by side on both sides of
the sealing surfaces of the gate. The underwater cleaning
device includes a main structure, a cleaning structure
installed on the main structure, and a rigging structure
fixed to the main structure, opposite sides of the main
structure are respectively provided with a guide member
for matching with the guide rails, the rigging structure is
configured to connect with a lifting device to drive the
cleaning structure to move to a corresponding position
on the sealing surfaces of the gate, and the cleaning
structure is configured to clean the marine life on the
sealing surfaces of the gate when the cleaning structure
moves to the corresponding position on the sealing sur-
faces of the gate.

[0019] In comparison with the prior art, a new marine
life cleaning device is provided in the present invention,
the main structure is fixed with the rigging structure, the
cleaning structure is installed on the main structure, and
the rigging structure is connected to the lifting device. In
such an arrangement, the underwater cleaning device
can be driven by the lifting device to move along the build-
ing structure to the position corresponding to the sealing
surfaces of the gate, and then clean the marine life on
the sealing surfaces by means of the cleaning structure,
which has neither the inefficiency of the traditional clean-
ing method by divers nor the problems of poor movement
stability of the cleaning device, and is applicable to the
cleaning of marine life on the sealing surfaces of large
gates. In addition, the cleaning device of the present in-
vention is applicable to sealing surfaces of different gates
with various sizes and various materials, without any ma-
terial restriction of the building structure, to obtain good
applicability. Furthermore, there is no need to move the
main structure on the cleaning structure, which is appli-
cable to perform cleanup on sharp edges and corners,
and multiple planes.

[0020] The present invention further provides an un-
derwater cleaning device combination for marine life on
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sealing surfaces of a gate, adapted for cleaning marine
life attached to sealing surfaces of a gate of a building
structure. The method includes the following steps:

S1, providing an underwater cleaning device for ma-
rine life on sealing surfaces of a gate, the underwater
cleaning device including a main structure, a clean-
ing structure installed on the main structure, and a
rigging structure fixed to the main structure;

S2, connecting the rigging structure with a lifting de-
vice;

S3, driving the underwater cleaning device by the
lifting device to move along the building structure to
a position corresponding to the sealing surfaces of
the gate; and

S4, cleaning the marine life on the sealing surfaces
of the gate through the cleaning structure.

[0021] Preferably, the method further includes install-
ing two guide rails extended vertically on the building
structure, the guide rails being located at two sides of the
sealing surfaces of the gate; arranging two guide mem-
bers at opposite sides of the main structure; and moving
the guide members along the guide rails while the un-
derwater cleaning device moves downward along the
building structure in step S3.

[0022] In comparison with the prior art, a new marine
life cleaning method is provided in the present invention,
the rigging structure of the underwater cleaning device
is connected to a lifting device, and the underwater clean-
ing device is driven by the lifting device to move along
the building structure to a position corresponding to the
sealing surfaces of the gate, to clean the marine life on
the sealing surfaces of the gate through the cleaning
structure. In such a way, it has neither the inefficiency of
the traditional cleaning method by divers nor the prob-
lems of poor movement stability of the cleaning device,
and is applicable to the cleaning of marine life on the
sealing surfaces of large gates. In addition, the cleaning
device of the present invention is applicable to sealing
surfaces of different gates with various sizes and various
materials, without any material restriction of the building
structure, to obtain good applicability. Furthermore, there
is no need to move the main structure on the cleaning
structure, which is applicable to perform cleanup on
sharp edges and corners, and multiple planes.

BRIEF DESCRIPTION OF THE DRAWINGS
[0023]

FIG. 1 is a perspective schematic view of an under-
water cleaning device for marine life on sealing sur-
faces of a gate according to the embodiment of the
present invention.

FIG. 2 is a partial structural schematic view of the
moving carrier shown in FIG. 1.

FIG. 3is aschematic view of the underwater cleaning
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device for marine life on the sealing surfaces of the
gate shown in FIG. 1 during cleaning.

FIG. 4 is a flow chart of a method for an underwater
cleaning device for marine life on sealing surfaces
of a gate according to an embodiment of the present
invention.

DETAILED DESCRIPTION OF ILLUSTRATED EM-
BODIMENTS

[0024] Inordertodescribe the technical content, struc-
tural features, achieved objects and effects of the present
invention in detail, the following detailed description is
given in conjunction with the embodiments and the ac-
companying drawings. Obviously, the embodiments de-
scribed are only a part of the embodiments of the present
invention, but not all of the embodiments. Based on the
embodiments in the present invention, all other embod-
iments obtained by those of ordinary skill in the art without
creative work fall within the protection scope of the
present invention.

[0025] In the description of the present invention, it
should be understood that the orientation or positional
relationship indicated by the terms "upper”, "lower", "left",
"right", "vertical", "horizontal", "lateral", etc. is based on
that shown in the drawings and is only for the conven-
ience of describing the present invention and simplifying
the description, and therefore should not be construed
as a limitation on the protection content of the present
invention.

[0026] Referring to FIGS. 1-3, the present disclosure
provides an underwater cleaning device 100 for marine
life on a sealing surface of a gate, which is adapted for
connecting with a lifting device (not shown) and is mov-
able in a vertical direction along a building structure 200
under the action of the lifting device, to clean up the ma-
rine life adhering to the sealing surface of the gate of the
building structure 200. Specifically, the device 100 in-
cludes a main structure 1, a cleaning structure installed
on the main structure 1, and a rigging structure 3 fixed
to the main structure 1. The rigging structure 3 is config-
ured to connect with the lifting device to drive the main
structure 1 with the cleaning structure supported to move
along the building structure 200 to a corresponding po-
sition on the sealing surface of the gate, and the cleaning
structure is configured to clean the marine life on the
sealing surface of the gate when the cleaning structure
moves to the corresponding position on the sealing sur-
face of the gate.

[0027] In an embodiment, the opposite sides of the
main structure 1 are respectively provided with a guide
member 13 for slidably matching with a guide rail (not
shown) that is extended in a vertical direction and pro-
vided on both sides of the sealing surface of the gate.
When the underwater cleaning device 100 is subjected
to the force of the lifting device, the guide member 13
can move in the vertical direction along the guide rail, so
that the underwater cleaning device 100 can stably move
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in the vertical direction along the building structure 200,
without jamming due to the marine life bred on the guide
rails. Preferably, the guide member 13 is a guide wheel,
which is not limited however.

[0028] It should be noted that, the lateral dimension of
the main structure 1 is adapted to those of the building
structure 200 and the guide rail, so as to ensure that the
underwater cleaning device 100 can operate in a limited
space, and transfer a reaction force generated during the
cleaning to the guide rails and the building structure 200.
The guides 13 are sized to match the guide rails, which
is beneficial to transfer the reaction force generated dur-
ing the cleaning to the guide rails. In specific implemen-
tation, the lateral dimension of the main structure 1 can
be adjusted adaptively according to the lateral dimension
of the sealing surface of the gate to be cleaned, so that
the underwater cleaning device 100 can be suitable for
cleaning different sealing surfaces of various lateral di-
mensions, especially for the sealing surfaces of large ver-
tical gantry gates.

[0029] Referring to FIG. 1, the rigging structure 3 in-
cludes a lifting ring 31 for connecting with the lifting de-
vice, a plurality of lifting ropes 32 connected with the lifting
ring 31, and a draw rod 33 connected to a lower end of
the lifting rope 32, the draw rod 33 is connected with the
main structure 1, and has an adjustable length. By ad-
justing the length of the draw rod 33, the force balance
of the rigging structure 3 is ensured, so that the under-
water cleaning device 100 can move stably along the
guide rails under the action of the lifting device. More
specifically, the lifting rope 32 is a stainless steel wire
rope, and the draw rod 33 is a basket draw rod.

[0030] Referring to FIGS. 2-3, the cleaning structure
includes a nozzle structure (not shown) and a delivery
pipe (not shown) configured to provide jetting fluid to the
nozzle structure. Preferably, the nozzle structure is a cav-
itation nozzle structure, which uses strong force of micro-
jet and shock waves generated by cavitation jet technol-
ogy to remove the marine life. Such a structure is simple,
which is suitable to effectively remove large-area marine
life on the sealing surfaces of the gate.

[0031] Specifically, the sealing surfaces of the gate in-
cludes an upper sealing surface 210 matching with the
lintel of the gate, a lower sealing surface 220 matching
with the bottom of the gate, and a left sealing surface and
a right sealing surface located on opposite sides of the
upper sealing surface 210 and the lower sealing surface
220 (the four surfaces are formed like a door frame struc-
ture). Since the upper sealing surface 210 (vertical sur-
face), the lower sealing surface 220 (horizontal surface),
the left sealing surface (vertical surface) and the right
sealing surface (vertical surface) are located in different
planes, in this embodiment, different nozzles with differ-
ent spray directions are applied to clean the four sealing
surfaces, so that everywhere of the sealing surfaces of
the gate may be cleaned without dead corners, thereby
ensuring the cleaning effect of the sealing surfaces of
the gate. Specifically, the nozzle structure includes a first
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nozzle 21, a second nozzle 22, a third nozzle 23 and a
fourth nozzle 24. The first nozzle 21 is configured to clean
the marine life on the upper sealing surface 210, and the
second nozzle 22 is configured to clean the marine life
on the lower sealing surface 220, the third nozzle 23 is
configured to clean the marine life on the left sealing sur-
face, and the fourth nozzle 24 is configured to clean the
marine life on the right sealing surface. Specifically, the
firstnozzle 21 is configured to jet fluid in a direction angled
at 30-40 degrees relative to the upper sealing surface
210, the second nozzle 22 is configured to jet fluid in a
direction angled at 30-40 degrees relative to the lower
sealing surface 220, the third nozzle 23 is configured to
jet fluid in a direction angled at 30-40 degrees relative to
the left sealing surface, and the fourth nozzle 24 is con-
figured to jet fluid in a direction angled at 30-40 degrees
relative to the right sealing surface, so as to optimized
the cleaning effect.

[0032] Please refer to FIG. 1 and FIG. 2, specifically,
the main structure 1includes a truss 11 arranged laterally
and a moving carrier 12 slidably arranged on the truss
11. The first nozzle 21 and the second nozzle 22 are
installed on the moving carrier 12. When the main body
structure 1 is driven by an external lifting device to reach
the uppersealing surface 210 or the lower sealing surface
220, the first nozzle 21 and the second nozzle 22 carried
by the moving carrier 12 to move laterally along the truss
11, so that the upper sealing surface 210 and the lower
sealing surface 220 can be cleaned fully, to ensure the
cleaning effect. The truss 11 includes a truss beam 111,
a left end beam 112 installed on the left side of the truss
beam 111, and a right end beam 113 installed on the
right side of the truss beam 111. The third nozzle 23 is
installed on the left end beam 112, and the fourth nozzle
24 is installed on the right end beam 113, when the un-
derwater cleaning device 100 moves in the vertical di-
rection along the guide rail under the action of the lifting
device, the third nozzle 23 and the fourth nozzle 24 clean
marine life on the left sealing surface and the left sealing
surface respectively.

[0033] It is worth noting that, in this embodiment, the
moving carrier 12 will simultaneously drive the first nozzle
21 and the second nozzle 22 to move laterally along the
truss 11 when moving laterally along the truss 11. In other
embodiments, the moving carrier 12 may also include a
plurality of independent moving parts that can move lat-
erally along the truss 11, and the first nozzle 21 and the
second nozzle 22 are independently installed on different
moving parts, in such an arrangement, the first nozzle
21 and the second nozzle 22 can be driven by the moving
parts respectively, so as to move laterally along the truss
11.

[0034] More specifically, the moving carrier 12 in-
cludes a main body 121, a wheel 122 mounted on the
main body 121, a driving assembly 123, a lateral limiting
wheel 124 and a vertical limiting wheel 125. The main
body 121 is a welded structure, which is connected to
the first nozzle 21 and the second nozzle 22 by bolts.
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The wheel 122 is connected to the output end of the drive
assembly 123 and drivento move laterally along the truss
beam 111. In this embodiment, in the drive assembly
123, dynamic and static technology is adopted, a motor
is wrapped in the sealed cavity, and at the same time,
compressed air is input into the sealed cavity, so that the
sealed cavity maintains a slight positive pressure relative
to the external environment. In such a way, the motor in
the driving assembly 123 is ensured to be worked nor-
mally in an environment with a water depth of 15 meters,
to drive the wheels 122 normally. The lateral limiting
wheel 124 is configured to realize the lateral limit of the
wheel 122, and the vertical limit wheel 125 is configured
to realize the vertical limit of the wheel 122. In this em-
bodiment, moving carrier 12 is engaged with the truss
beam 111 by gear rack, which is not limited thereto.
[0035] Specifically, the cleaning structure further in-
cludes a first valve 25 and a second valve 26 installed
on the moving carrier 12, and a third valve 27 installed
on the truss 11. More specifically, the first valve 25 is
configured to control the liquid outlet of the first nozzle
21, the second valve 26 is configured to control the fluid
discharge of the second nozzle 22, and the third valve
27 is configured to control the fluid discharge of the third
nozzle 23 and the fourth nozzle 24. That is to say, the
first nozzle 21 and the second nozzle 22 are separately
controlled by the first valve 25 and the second valve 26,
and the third nozzle 23 and the fourth nozzle 24 are si-
multaneously controlled by the third valve 27, which is
convenient for cleaning the left and the right sealing sur-
faces. Preferably, the first valve 25, the second valve 26
and the third valve 27 are all electromagnetic valves,
which is not limited thereto however.

[0036] Referring to FIG.1, specifically, the cleaning
structure further includes a reel device 28 mounted on
the truss beam 111, and the reel device 28 is configured
to release or rewind the delivery pipe with the movement
of the moving carrier 12. Specifically, the reel device 28
uses a spring drive mechanism to realize the retraction
of the delivery pipe. In this embodiment, the reel device
28 includes a reel body 281, a left guide wheel 282 and
a right guide wheel 283. The delivery pipe is wound on
the reel body 281 and is located between the left guide
wheel 282 and the right guide wheel 283. In such a way,
a desired delivery pipe can be ensured due to the reel
body 281, and the delivery pipe can be bent to the left or
right with a proper bending radius by means of the left
guide wheel 282 and the right guide wheel 283, and fur-
ther the delivery pipe will notinterfere with the main struc-
ture 1.

[0037] Please continue to refer to FIG. 1, specifically,
the underwater cleaning device 100 further includes a
vision system having a camera device and a fill light de-
vice 45 for providing a light source to the camera device.
More specifically, the camera device includes a pano-
ramic camera 41 mounted on the middle position of the
truss beam 111, aleft camera 42 mounted on the left end
beam 112, a right camera 43 mounted on the right end
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beam 113, and a moving camera 44 mounted on the
moving carrier 12. The moving camera 44 is configured
to move laterally on the truss beam 111 with the moving
carrier 12, collect underwater image information by each
camera 41, 42, 43, 44, and transmit such information to
an onshore monitor (not shown) through network cables,
so that the operator can judge the underwater position
of the underwater cleaning device 100, observe the ma-
rine life on the sealing surfaces of the gate, and check
the jet state of the underwater cleaning device 100. Two
fill light devices 45 is provided on the left end beam 112
and the right end beam 113 respectively, so as to estab-
lish a full coverage light field, thereby realizing all-round
high-definition monitoring of each sealing surface of the
gate. Of course, in other embodiments, the two fill light
devices 45 may also be installed at other positions of the
truss 11, and the left camera 42 and the right camera 43
are not limited to be installed on the left end beam 112
and the right end beam 113.

[0038] The presentinvention also provides an under-
water cleaning device combination for marine life on the
sealing surfaces ofthe gate, which is adapted for cleaning
the marine life attached to the sealing surfaces of the
gate of the building structure 200. The device combina-
tion includes the underwater cleaning device 100 and
two guide rails installed side by side on both sides of the
sealing surfaces of the gate. The underwater cleaning
device 100 includes a main structure 1, a cleaning struc-
ture installed on the main structure 1 for cleaning marine
life, and a rigging structure fixed to the main structure 1.
Two guide members 13 are arranged at opposite sides
of the main structure 1 for matching with the guide rails.
The rigging structure 3 is configured to connect with a
lifting device to drive the cleaning structure to move to a
corresponding position on the sealing surfaces of the
gate, and the cleaning structure 1 is configured to clean
the marine life on the sealing surfaces when the cleaning
structure moves to the corresponding position on the
sealing surfaces of the gate. Specifically, the structures
of the underwater cleaning device 100 are as described
above, and are not repeated here.

[0039] Hereinafter, the operation process of the under-
water cleaning device 100 for marine life on the sealing
surfaces of the gate according to the present invention
will be described with reference to the specific embodi-
ments shown in FIGS. 1-3.

[0040] Firstly, the lifting ring 31 of the underwater
cleaning device 100 is hung on the hook of the lifting
device, so that the underwater cleaning device 100 is
lifted and transferred above (on the water) the gate of
the building structure 200 to be cleaned. Next, the struc-
tural integrity of the underwater cleaning device 100 is
checked, after that, the underwater cleaning device 100
is lowered into the water at a low speed, and the vision
system is turned on to monitor the underwater image
information; sequentially, the underwater cleaning de-
vice 100 is continued to be lowered at a low speed to
reach the bottom of the gate, during such a process, the
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growth of marine life on the sealing surfaces of the gate
may be observed by the visual system. Then, the under-
water cleaning device 100 is lifted to the upper sealing
surface 210 and stopped, the first valve 25 is turned on
to control the moving carrier 12 to move laterally on the
truss 11, and thefirst nozzle 21 sprays to clean the marine
life on the upper sealing surface 210. Then, the moving
carrier 12 is controlled to rest in the middle of the truss
11, and the first valve 25 is turned off. Then, the third
valve 27 is turned on, and the underwater cleaning device
100 is lowered down at a low speed, and the third nozzle
23 and the fourth nozzle 24 spray to clean the marine life
on the left sealing surface and the right sealing surface
until the underwater cleaning device 100 is moved down
to the lower sealing surface 220. Then, the third valve 27
is turned off, and the second valve 26 is turned on to
control the moving carrier 12 to move laterally on the
truss 11, so that the second nozzle 22 spray to clean the
marine life on the lower sealing surface 220. After the
cleaning is completed, the second valve 26 is turned off
and the moving carrier 12is controlled to rest in the middle
of the truss 11. Finally, the underwater cleaning device
100 is lifted to move up the water surface along the track.
Once the marine life are formed for a period of time, the
underwater cleaning device 100 will be lowered down
into the water again to clean and the visual system will
check the cleaning effect.

[0041] Referring to FIG. 4, the present invention also
discloses an underwater cleaning method for marine life
on the sealing surfaces of the gate, for cleaning the ma-
rine life attached to the sealing surfaces of the gate of
the building structure, including the following steps:

S1, providing an underwater cleaning device 100 for
marine life on sealing surfaces of a gate, wherein
the underwater cleaning device 100 includes a main
structure 1, a cleaning structure installed on the main
structure 1, and arigging structure 3 fixed to the main
structure 1;

S2, connecting the rigging structure 3 with a lifting
device;

S3, driving the underwater cleaning device 100 by
the lifting device to move along the building structure
200 to a position corresponding to the sealing sur-
faces of the gate; and

S4, cleaning the marine life on the sealing surfaces
of the gate through the cleaning structure.

[0042] Specifically, the underwater cleaning method
further includes: installing two guide rails extended ver-
tically on the building structure, the guide rails being lo-
cated at two sides of the sealing surfaces of the gate;
arranging two guide members 13 at opposite sides of the
main structure 1; and moving the guide members 13
along the guide rails while the underwater cleaning de-
vice 100 moves downward along the building structure
200 in step S3. With the cooperation of the guide rail and
the guiding member, the underwater cleaning device 100
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can stably move in the vertical direction along the building
structure 200, withoutjamming due to the marine life bred
on the guide rails. Preferably, the guide member 13 is a
guide wheel, which is not limited thereto however.
[0043] Compared with the prior art, a new marine life
cleaning device 100 is provided, the main structure 1 is
fixed with the rigging structure 3, the cleaning structure
is installed on the main structure 1, and the rigging struc-
ture 3 is connected to the lifting device. In such an ar-
rangement, the underwater cleaning device 100 can be
driven by the lifting device to move along the building
structure 200 to the position corresponding to the sealing
surfaces of the gate, and then clean the marine life on
the sealing surfaces by means of the cleaning structure,
which has neither the inefficiency of the traditional clean-
ing method by divers nor the problems of poor movement
stability of the cleaning device, and is applicable to the
cleaning of marine life on the sealing surfaces of large
gates. In addition, the underwater cleaning device 100
of the present invention is applicable to sealing surfaces
of different gates with various sizes and various materi-
als, without any material restriction of the building struc-
ture 200, to obtain good applicability. Furthermore, there
is no need to move the main structure 1 on the cleaning
structure, which is applicable to perform cleanup on
sharp edges and corners, and multiple planes.

[0044] While the invention has been described in con-
nection with what are presently considered to be the most
practical and preferred embodiments, it is to be under-
stood thatthe inventionis notto be limited to the disclosed
embodiments, but on the contrary, is intended to cover
various modifications and equivalent arrangements in-
cluded within the spirit and scope of the invention.

Claims

1. An underwater cleaning device for marine life on
sealing surfaces of a gate, adapted for cleaning ma-
rine life attached to sealing surfaces of a gate of a
building structure, the underwater cleaning device
comprising a main structure, a cleaning structure in-
stalled on the main structure, and a rigging structure
fixed to the main structure, characterized in that,
the rigging structure is configured to connect with a
lifting device to drive the cleaning structure to move
to a corresponding position on the sealing surfaces
of the gate, and the cleaning structure is configured
to clean the marine life on the sealing surfaces of
the gate when the cleaning structure moves to the
corresponding position on the sealing surfaces of
the gate.

2. The underwater cleaning device according to claim
1, wherein opposite sides of the main structure are
respectively provided with a guide member for slid-
ably matching with a guide rail that is extended in a
vertical direction and provided on both sides of the
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sealing surfaces of the gate.

The underwater cleaning device according to claim
1 or claim 2, wherein the cleaning structure compris-
es a nozzle structure and a delivery pipe configured
to provide jetting fluid to the nozzle structure.

The underwater cleaning device according to claim
3, wherein the nozzle structure is configured to jet
fluid in a direction angled at 30-40 degrees relative
to the sealing surfaces of the gate.

The underwater cleaning device according to claim
3, wherein the nozzle structure is a cavitation nozzle
structure.

The underwater cleaning device according to claim
3, wherein the nozzle structure comprises a first noz-
zle for cleaning an upper sealing surface of the seal-
ing surfaces and a second nozzle for cleaning a lower
sealing surface of the sealing surfaces, and the main
structure comprises a truss arranged laterally and a
moving carrier slidably provided on the truss, and
the first nozzle and the second nozzle are mounted
on the moving carrier.

The underwater cleaning device according to claim
6, wherein the nozzle structure further comprises a
third nozzle and a fourth nozzle respectively for
cleaning a left sealing surface and a right sealing
surface of the sealing surfaces, and the third nozzle
and the fourth nozzle are mounted on left and right
sides of the moving carrier respectively.

The underwater cleaning device according to claim
7, wherein the cleaning structure further comprises
a first valve for controlling fluid discharge of the first
nozzle, a second valve for controlling fluid discharge
of the second nozzle, and a third valve for control
fluid discharge of the third nozzle and the fourth noz-
Zle.

The underwater cleaning device according to claim
6, wherein the cleaning structure further comprises
a reel device mounted on the truss, and the reel de-
vice is configured to release or rewind the delivery
pipe with movements of the moving carrier.

The underwater cleaning device according to claim
6, further comprising a vision system, wherein the
vision system comprises a camera device for col-
lecting underwater image information and at least
two fill light devices for providing light sources to the
camera device, the fill light devices are respectively
installed on left and right sides of the truss; the cam-
era device comprises a panoramic camera installed
in a middle of the truss, a left camera and a right
camera installed on the left and right sides of the
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truss, and a moving camera installed on the moving
carrier.

The underwater cleaning device according to claim
1, wherein the rigging structure comprises a lifting
ring for connecting with the lifting device, a plurality
of lifting ropes connected with the lifting ring, and a
draw rod connected to a lower end of the lifting rope,
the draw rod is connected with the main structure
and has an adjustable length.

An underwater cleaning device combination for ma-
rine life on sealing surfaces of a gate, adapted for
cleaning marine life attached to sealing surfaces of
a gate of a building structure, the underwater clean-
ing device combination comprising an underwater
cleaning device for marine life on sealing surfaces
of a gate and two guide rails, the guide rails being
installed side by side on both sides of the sealing
surfaces of the gate, wherein the underwater clean-
ing device comprises a main structure, a cleaning
structure installed on the main structure, and a rig-
ging structure fixed to the main structure, opposite
sides of the main structure are respectively provided
with a guide member for slidably matching with the
guide rails, the rigging structure is configured to con-
nect with a lifting device to drive the cleaning struc-
ture to move to a corresponding position on the seal-
ing surfaces of the gate, and the cleaning structure
is configured to clean the marine life on the sealing
surfaces of the gate when the cleaning structure
moves to the corresponding position on the sealing
surfaces of the gate.

An underwater cleaning method for marine life on
sealing surfaces of a gate, adapted for cleaning ma-
rine life attached to sealing surfaces of a gate of a
building structure, the under cleaning method com-
prising steps of:

S1, providing an underwater cleaning device for
marine life on sealing surfaces of a gate, the
underwater cleaning device comprising a main
structure, a cleaning structure installed on the
main structure, and a rigging structure fixed to
the main structure;

S2, connecting the rigging structure with a lifting
device;

S3, driving the underwater cleaning device by
the lifting device to move along the building
structure to a position corresponding to the seal-
ing surfaces of the gate; and

S4, cleaning the marine life on the sealing sur-
faces of the gate through the cleaning structure.

The underwater cleaning method according to claim
13, further comprising:
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installing two guide rails extended vertically on
the building structure, the guide rails being lo-
cated at two sides of the sealing surfaces of the
gate;

arranging two guide members at opposite sides
of the main structure; and

moving the guide members along the guide rails
while the underwater cleaning device moves
downward along the building structure in step
S3.
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Providing an underwater cleaning device
including a main structure, a cleaning structure
installed on the main structure, and a rigging
structure fixed to the main structure

|

Connecting the rigging structure with a lifting
device

Driving the underwater cleaning device by the
lifting device to move along the building
structure to a position corresponding to the
sealing surfaces of the gate

|

Cleaning the marine life on the sealing
surfaces of the gate through the cleaning
structure
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