
1 
 

 

TITLE  Wave Power 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application claims priority from US provisional patent application No. 

60/760,893 filed January 20, 2006 (Docket JUP 001). US patent application No. 11/430 

6447, filed May 18, 2006 (Docket JUP 001-1), and US provisional patent application No. 

60/841,834, filed September 1, 2006 (Docket JUP 001-2). The entire disclosure of each of 

those applications is incorporated herein by reference for all purposes.  

BACKGROUND OF THE INVENTION 

This invention relates to devices and methods which utilize the power of waves in 

water (hereinafter referred to as "wave power"). 

As a wave travels along the surface of water, it produces vertical motion, but no net 

horizontal motion, of water. The amplitude of the vertical motion decreases logarithmically 

with depth; at a depth of about half the wave length, there is little vertical motion. The 

speed of currents induced by wind also decreases sharply with depth. A number of 

proposals have been made to utilize wave power to do useful work. Reference may be 

made, for example, to U.S. Patent Nos. 986,627, 1,315,267, 3,312,186. 3,453,981, 

3,508,516, 3,845,733, 3,872,819, 3,928,967, 4,332,571, 4,371,347, 4,389,843, 4,598,547, 

4,684,350, 4,842,560, 4,968,273, 5,084,630 and 6,561,856. The entire disclosure of each 

of those patents is incorporated herein by reference for all purposes.  

SUMMARY OF lNVENTION 

In accordance with the present invention, we have discovered novel wave-powered 

devices, and novel methods using wave-powered devices. The invention will be chiefly 

described with reference to water vehicles which travel over the surface of the water when 

they are placed in water having waves moving across the surface of the water (hereinafter 

referred to as "wave-bearing water"). In such vehicles, at least part of the wave power 

moves the float over the surface of the water (the remainder of the wave power, if any, 

being converted into other useful forms, or wasted). However, the invention is also useful 

when the float is held in a fixed location, e.g. by an anchor or other attachment. In preferred 

embodiments, the invention makes it possible for unmanned water vehicles to carry out 

tasks which would be tedious, expensive or dangerous to carry out using vehicles operated 

by human beings. 

In a first preferred aspect, this invention provides a novel wave-powered device 

which comprises (1) a float, (2) a swimmer, and (3) a tether connecting the float and the 
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Claims: 

 

1. A fin system comprising 

(1) a frame having a longitudinal axis, 

(2) a plurality of fins, each fin (i) being mounted to the frame, (ii) being 

rotatable about an axis of rotation which is transverse to the longitudinal axis of 

the frame, and  

(3) at least one elastically deformable component which (i) is not part of a fin, 

(ii) is linked to at least one fin, and (iii) changes shape as the fin rotates about 

the axis of rotation and thus controls or helps to control the rotation of the fin. 

 

2. A fin system according to claim 1 wherein the frame comprises a rigid bar, and 

each of the fins is a generally laminar fin which extends transversely on both sides of 

the rigid bar. 

 

3. A fin system according to claim 1 which comprises a plurality of said elastically 

deformable components, and each elastically deformable component is linked to the 

frame and to a single fin. 

 

4. A fin system according to claim 3 wherein each elastically deformable 

component extends from a fixed point on the frame to a fixed point on one of the fins. 

 

5. A fin system according to claim 4 wherein each elastically deformable 

component extends from (i) a fixed point on the frame behind the transverse axis of 

rotation of the fin to which it is linked to (ii) a fixed point on the fin to which it is linked 

behind the transverse axis of rotation of the fin to which it is linked. 

 

6. A fin system according to claim 1 wherein the elastically deformable component 

comprises a component which is one or more of the group consisting of metal coil 

springs, metal leaf springs and metal torsion bars. 

 

7. A fin system according to claim 1 wherein the elastically deformable component 

is a spring which resists rotation of at least one fin in either direction from a rest position. 
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8. A fin system according to claim 1 which comprises 3 to 10 substantially identical 

generally laminar fins. 

 

9. A fin system according to claim 1 wherein each of the fins is generally laminar 

and elastically deformable, and has a leading edge which comprises (i) a relatively rigid 

central section, and (ii) relatively deformable outboard sections. 

 

10. A fin system according to claim 1 wherein each of the fins is at least in part 

substantially rigid. 

 

11. A wave-powered water vehicle according to fin system according to claim 1 

which comprises 3 to 10 substantially identical generally laminar fins. 

 

12. A fin system comprising 

 (1) a rigid bar having a longitudinal axis, 

 (2) 3-10 fins, each fin (i) being generally laminar, (ii) being mounted to the rigid 

bar, (iii) being rotatable about an axis of rotation which is transverse to the 

longitudinal axis of the rigid bar, and (iv) extending transversely on both sides of 

the rigid bar, and 

 (3) a plurality of elastically deformable components, each elastically deformable 

component (i) not being part of a fin, (ii) being linked to the bar and to a fin, and 

(iii) resisting rotation of the fin in either direction from a rest position. 

 

13. A fin system according to claim 12 wherein each elastically deformable 

component extends from (i) a fixed point on the rigid bar behind the transverse axis of 

rotation of the fin to which it is linked to (ii) a fixed point on the fin to which it is linked 

behind the transverse axis of rotation of the fin to which it is linked. 

 

14. A fin system according to claim 12 wherein each of the fins is elastically 

deformable, and has a leading edge which comprises (i) a relatively rigid central section, 

and (ii) relatively deformable outboard sections. 
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15. A fin system according to claim 12 wherein each of the fins is at least in part 

substantially rigid. 

 

16. A wave-powered water vehicle which comprises (1) a float, (2) a swimmer, and 

(3) a tether connecting the float and the swimmer; 

 the float, swimmer and tether being such that, when the vehicle is in still water, 

(i) the float is on or near the surface of the water, (ii) the swimmer is submerged 

below the float, and (iii) the tether is under tension; and  

 the swimmer comprising 

(i) a swimmer body having a longitudinal axis, and 

(ii) a fin system which is secured to the swimmer body, 

wherein the fin system comprises 

(1) a frame having a longitudinal axis; 

(2) a plurality of fins, each fin (i) being mounted to the frame, and (ii) being 

rotatable about an axis of rotation which is transverse to the longitudinal axis of 

the frame, and 

(3) at least one elastically deformable component which (i) is not part of a fin, (ii) 

is linked to at least one fin and (iii) changes shape as the fin rotates about the 

axis of rotation and thus controls or helps to control the rotation of the fin. 

 

17. A wave-powered water vehicle according to claim 16 wherein (1) the frame 

comprises a rigid bar, (2) each fin is a generally laminar fin which extends transversely 

on both sides of the rigid bar, and (3) the fin system comprises a plurality of said 

elastically deformable components, each elastically deformable component being linked 

to the frame and to a single fin. 

 

18. A wave-powered water vehicle according to claim 17 wherein each elastically 

deformable component extends from (i) a fixed point on the rigid bar behind the 

transverse axis of rotation of the fin to which it is linked to (ii) a fixed point on the fin to 

which it is linked behind the transverse axis of rotation of the fin to which it is linked. 
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19. A wave-powered water vehicle according to claim 18 wherein each elastically 

deformable component is a spring which resists rotation of the fin to which it is linked in 

either direction from a rest position. 

 

20. A water vehicle according to claim 17 wherein (1) the float comprising a satellite-

based position sensor and (2) the swimmer comprises (a) a horizontal sensor which 

senses direction in a horizontal plane, and (b) a steering actuator; and the vehicle 

further comprises a computer system which (a) is linked to the position sensor, the 

horizontal sensor and the rudder, (b) contains, or is programmable to contain, 

instructions to control the steering actuator in response to signals received from the 

position sensor and the horizontal sensor, or in response to signals received from a 

sensor on the vehicle. 

 

21. A method of controlling a function of a water-powered vehicle as defined in claim 

20 which comprises sending signals to the vehicle. 

 

 


