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CLAIMS 

1. A device for cleaning an underwater surface of an object, comprising:

a motor housing;

a motor for providing power disposed within the motor housing;

a first shaft having a proximal end coupled to the motor and a distal end, in which the5 

first shaft extends longitudinally from the motor along a first axis, and in which the

motor provides power to the first shaft to enable the first shaft to rotate around the first

axis;

a universal joint coupled to the distal end of the first shaft;

a second shaft having a proximal end coupled to the universal joint and a distal end, in10 

which the second shaft extends longitudinally away from the universal joint along a

second axis, in which the universal joint transfers the power of the motor to the second

shaft to enable the second shaft to rotate around the second axis, and in which the

second shaft has one or more degrees of freedom of movement;

a cleaning mechanism coupled to the distal end of the second shaft and including a15 

cleaning face disposed in a plane substantially perpendicular to the second axis; and

an alignment mechanism disposed about the second shaft and coupled to the motor

housing, in which the alignment mechanism including an outer bearing and an inner

bearing aligned coplanar and concentrically to one another about the second shaft that

are shaped and sized to restrict movement of the second shaft to within a prescribed20 

maximum angle relative to the first shaft,

and in which the cleaning mechanism is oriented by the alignment mechanism

substantially transverse to the surface of the object throughout any cleaning of the

underwater surface.

2. A device according to Claim 1, in which the cleaning mechanism comprises one or more 25 

rotatable brushes disposed on the cleaning face. 

3. A device according to Claim 1, in which the cleaning mechanism contacts the

underwater surface at two substantially diametrically opposed points.
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4. A device according to Claim 1, in which the cleaning mechanism passively contours to

the outer surface of the object.

5. A device according to Claim 1, in which the second shaft transfers the power of the

motor to the cleaning mechanism to enable the cleaning mechanism to rotate around the

second axis. 5 

6. A device according to Claim 1, in which the device is mounted on a remotely operated

underwater vehicle.

7. A device according to Claim 1, in which the cleaning mechanism includes an adhesion

component having rare earth magnets, electromagnets, or suction mechanisms.

8. A device according to Claim 1, in which the alignment mechanism is coupled 10 

circumferentially around the second shaft. 

9. A device according to Claim 1, in which a dampening material is disposed between the

outer bearing and inner bearing.

10. A device according to Claim 9, in which the dampening material is rubber.

11. A device according to Claim 1, in which the alignment mechanism is coupled to the 15 

motor by one or more spring components. 

12. A device according to Claim 1, in which one or more rollers are disposed along an inner

surface of the inner bearing.

13. A device according to Claim 1, in which the alignment mechanism comprises one or

more flotation objects for offsetting gravitational effects upon the second shaft. 20 

14. A device according to Claim 1, in which the cleaning mechanism includes a planetary

gear set having a sun gear, one or more planetary gears meshed with the sun gear, a ring gear

meshed with the planetary gears, and a carrier coupled to the planetary gears.

15. A device according to Claim 14, further comprising a first brush, and a second brush,

and in which the first brush and second brush are concentric with one another and the first 25 

brush is coupled to the ring gear and the second brush is coupled to the sun gear. 

16. A device for cleaning an underwater surface of an object, comprising:
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a motor housing; 

a motor for providing power disposed within the motor housing; 

a first shaft having a proximal end coupled to the motor and a distal end, in which the 

first shaft extends longitudinally from the motor along a first axis, and in which the 

motor provides power to the first shaft to enable the first shaft to rotate around the first 5 

axis; 

a first universal joint coupled to the distal end of the first shaft; 

a linking component having a proximal end coupled to the first universal joint and a 

distal end, in which the linking component extends longitudinally away from the first 

universal joint along a second axis, in which the first universal joint transfers the power 10 

of the motor to the linking component to enable the linking component to rotate around 

the second axis, and in which the linking component has one or more degrees of 

freedom of movement; 

a second universal joint coupled to the distal end of the linking component, 

a second shaft having a proximal end coupled to the second universal joint and a distal 15 

end, in which the second shaft extends longitudinally away from the second universal 

joint along a third axis, in which the second universal joint transfers the power of the 

motor to the second shaft to enable the second shaft to rotate around the third axis, and 

in which the second shaft has one or more degrees of freedom of movement;  

an alignment mechanism disposed about the second shaft and coupled to the motor 20 

housing; and 

a cleaning mechanism coupled to the distal end of the second shaft and including a 

cleaning face disposed in a plane substantially perpendicular to the third axis. 

17. A device according to Claim 16, in which the alignment mechanism is shaped and sized

to restrict movement of the second shaft to within a prescribed maximum angle relative to the 25 

first shaft, and in which the cleaning mechanism is oriented by the alignment mechanism 

substantially transverse to the surface of the object throughout any cleaning of the underwater 

surface. 

18. A device according to Claim 17, in which the alignment mechanism is coupled

circumferentially around the second shaft. 30 
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19. A device according to Claim 17, in which the alignment mechanism comprises one or

more of the following: bearings, spring components, bearings having dampening material, and

flotation objects.

20. A device according to Claim 16, in which the alignment mechanism is coupled to the

motor housing by one or more spring components. 5 

21. A device according to Claim 16, in which the alignment mechanism including an outer

bearing and an inner bearing aligned coplanar and concentrically to one another about the

second shaft.


