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(57) Abstract: An electricity generating device for converting the
power of waves into electricity is provided. The device has a support

Fig. 1

member (1) and a main body portion (2) mounted on the support
member (1). The device also has a lever arm (4) pivotably connected
to the main body portion (2), said lever arm having a buoyant mem-
ber (5) secured thereto. The device also having a piston (3a) being
connected to the lever arm (4), said piston being arranged to recip-
rocate within a cylinder (3) attached to, or within, the main body
portion (B). The movement of the buoyant member (5), acting via
the lever arm (4), causes the piston (3a) to reciprocate within the
cylinder (3) to provide a pumping action to force water through a
pipe (6) connected to an outlet of said cylinder (3) to drive an im-
peller (7) connected via a system of gears (8a, 8b) to an electrical
generator (9).
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WAVE POWERED ELECTRICITY GENERATOR

The present invention relates to an electricity generator which utilises

wave action to generate electrical power.

Various attempts have been made over the years to seek to obtain
power from renewable sources such as wind, solar and wave energy,
resulting in the production of wind farms and solar panels for such purpose.
Of the various attempts to generate electricity from wave action, one of the
most famous of these is the “Salter duck”, patented in the 1970’s by Stephen
Salter which utilised a plurality of moveable members, the surfaces of which
engage an oncoming wave and are caused to rotate about a substantially
horizontal axis before returning to their original position after the wave has
passed. The upward and downward rotation of the moveable members is
then converted into mechanical or electrical energy. However, there have
been many attempts over the past 100 or more years to extract energy from

wave power.

it is the object of the present invention to seek to provide an improved
wave powered electricity generator.

According to the present invention there is provided an electricity
generating device for converting the power of waves into electricity,
comprising: a support member, a main body portion mounted on a support
member, a lever arm pivotably connected to the main body portion, said lever
arm having a buoyant member secured thereto, a piston being connected to
the lever arm, said piston being arranged to reciprocate within a cylinder
attached to, or within, the main body portion so that movement of the buoyant
member, acting via the lever arm, causes the piston to reciprocate within the

cylinder to provide a pumping action to force water through a pipe connected
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to an outlet of said cylinder to drive an impeller connected via a system of

gears to an electrical generator.

Preferably the main body portion may be displaceably mounted on the
support member. In this way it is able to rise and fall with the level of the tide
to ensure that the movement of the buoyant member (e.g. float), acting via the
lever arm, is optimised for all tide heights. Further preferably the main body
portion may be securable in position on the support member. in this way the
main body portion can be prevented from moving relative to the support body

when necessary, for example, for maintenance or cleaning.

Preferably the buoyant member may be secured to the distal end of the

iever arm.

Alternatively the buoyant member may be secured to the distal end of a
secondary arm, which is mounted perpendicular to the lever arm. Further
preferably the secondary arm may be mounted on the lever arm by
connecting means that permit the buoyant member, which is mounted on the
secondary arm, to move relative to the lever arm in a horizontal direction, a
vertical direction or both horizontally and vertically. In this way the position of
the buoyant member relative to the lever arm can be varied to optimise the
device for all tide heights.

Advantageously the connecting means may comprise drive means that
are operable to move the buoyant member relative to the lever arm. In this
way the buoyant member position can controlled remotely and/or

automatically in response to changes in the wave conditions/tide heights.

Preferably the lever arm may be telescopic, so as to be adjustable for
different wave heights, since generally, the higher the waves, the longer the

lever-arm would need to be, and vice versa. This feature is considered
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particularly useful when the buoyant member is secured to the distal end of

the lever arm.

Alternatively, the lever arm could be set at an average wave height.
Further, it will be appreciated that a number of the lever-arm, buoyant member
(e.g. float), piston arrangements could be provided on a single main body

portion, each operating in parallel.

The present invention will now be described further with reference to
the accompanying drawings in which Figure 1 show a first preferred
embodiment of the wave powered electricity generator of the present

invention and Figure 2 shows a second preferred embodiment.

Referring first to Figure 1, in which an example of a wave powered
electricity generator according to the invention is shown to comprise a support
member 1, which may be secured to the seabed or to some other structure
already in position e.g., a support member of a wind tower, or a leg of a
pontoon or pier, or an oil rig or other such structure. Releasably mounted on
the support member 1 is a main body portion 2, which is generally able to
follow the height of the tide, when the generator is used in coastal or tidal
areas. The main body portion 2 can also be secured in position on the
support member 1, for example, to enable cleaning or maintenance of the

device, or to secure such in extreme sea conditions.

Attached to the main body 2 is a lever-arm 4, which is pivotally
connected to the main body 2, and which has at its distal end a float 5, which
rises and falls with wave motion. A piston 3a is attached to lever arm 4 and is
arranged so as to reciprocate within cylinder 3 uhder the action of wave
motion acting on the float 5. The piston 3a forces water through an outlet
opening in the cylinder 3 to force water through a flexible hose 6 to drive an

impelier 7.
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The piston and cylinder arrangement 3a, 3 will include appropriate non-
return valves (not shown). Preferably at least a portion of the cylinder 3 is
located under the water line so that the cylinder can refill with water as the

piston 3a returns.

The impeller 7 is connected via a system of gears 8a and 8b to drive a
generator 9, which generates electricity, which can then be taken off to drive

electrical equipment or devices or feed into a power grid.

The lever-arm 4 is preferably adjustable in length, e.g., by providing
such as a telescopic arm to allow the length of such to be adapted to the wave
height, and further, alternative types of linkages other than shown could be
utilised, subject only to the requirement that such can accommodate a piston
which can be reciprocated by the lever arm attached to the float 5.

Figure 2 shows an alternative embodiment of a wave powered
electricity generator according to the invention. The main body portion of the
device 11 is mounted on to a support member 10. A lever arm 12 is pivotably

connected to the main body portion 11,

Rather than having a float mounted on the lever arm 12 itself, the fioat
15 is mounted on a secondary arm 13, which is in turn mounted on the lever
arm 12. Aithough the float 15 is shown in Figure 2 as being mounted at the
top end of the secondary arm 13 it is envisaged that the float 15 might
alternatively be mounted on the bottom end of the secondary arm 12.

The second arm 13 is slideably mounted on the lever arm 12 by
suitable connecting means 14. The connecting means 14 ensures that the
orientation of the lever arm 12 and secondary arm 13 is maintained so that
they stay at a right angle to one another. The connecting means are aiso
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operable to facilitate the sliding movement of the secondary arm 13 in both a

vertical plane and a horizontal plane of movement relative to the lever arm 12.

It will be appreciated that this arrangement enables the position of the
buoyant member (e.g. the float) 15 to be varied to suit different tide heights.
This is important as the present embodiment as the main body portion 11 is
fixed in position on the support member 10. However it is appreciated that the
arrangement could also be usefully implemented when the main body portion
is displaceably mounted on a support member to give additional control over

the positioning of the float 15 relative to the lever arm 12.

It is envisaged that the connecting means 14 may comprise locking
means, to lock the relative positions of the lever arm 12 and the secondary
arm 13, and drive means (not shown) to move the secondary arm 13 relative

to the lever arm 12.

The drive means could take the form of a rack and pinion arrangement
or the like. It is also envisaged the drive means would be operable by electric
motors, which could be controlled remotely or automaticaily to adjust the
positioning of the float 15 relative to the lever arm 12,

As described in connection the embodiment shown in Figure 1 a piston
16a is attached to lever arm 12 and is arranged so as to reciprocate within
cylinder 16 under the action of wave motion acting on the float 15. The piston
16a forces water through an outlet opening (not shown) in the cylinder 16 to
force water through a flexible hose to drive an impeller, neither of which are

shown in Figure 2.

A plurality of lever-arms and piston cylinder arrangements could be
mounted to a single main body portion 2, 11 or support member o seek to
achieve a smooth supply of electricity.
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It is envisaged that the electricity generating devices of the present
invention could be incorporated into sea-based wind farms to augment the
supply of electricity, even in reduced wind conditions, or could be provided as
free-standing devices possibly along a shoreline, feeding electricity to a shore-
based station. Such devices could also be mounted on to oil-rigs and

decommissioned oil-rigs.

Thus, there is provided an electricity generating device capable of
converting wave action into electrical energy.
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Claims

1. An electricity generating device for converting the power of waves into
electricity, comprising:

a support member, a main body portion mounted on a support
member, a lever arm pivotably connected to the main body portion, said lever
arm having a buoyant member secured thereto, a piston being connected to
the lever arm, said piston being arranged to reciprocate within a cylinder
attached to, or within, the main body portion so that movement of the buoyant
member, acting via the lever arm, causes the piston to reciprocate within the
cylinder to provide a pumping action to force water through a pipe connected
to an outlet of said cylinder to drive an impeller connected via a system of

gears to an electrical generator.

2. The electricity generating device of claim 1 or 2, wherein the main body

is displaceably mounted on the support member.

3. The electricity generating device of claim 3, wherein the main body

portion is securable in position on the support member.

4. The electricity generating device of claim 1, 2 or 3, wherein the buoyant
member is secured to the distal end of the lever arm.

5. The electricity generating device of claim 1, 2 or 3, wherein the buoyant
member is secured to the distal end of a secondary arm, which is mounted

perpendicular to the lever arm.

8. The electricity generating device of claim 5, wherein the secondary arm
is mounted on the lever arm by connecting means that permit the buoyant

member, which is mounted on the secondary arm, to move relative to the
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lever arm in a horizontal direction, a vertical direction or both horizontally and

vertically.

7. The electricity generating device of claim 6, wherein the connecting
means comprise drive means that are operable to move the buoyant member

relative to the lever arm.

8. The electricity generating device of any of the preceding claims,

wherein the lever arm is telescopic.

9. The electricity generating device of any of the preceding claims,
wherein the main body portion comprises a plurality of lever arm, float, piston

arrangements operating in parallel.

10. The electricity generating device of any of the preceding claims,

wherein the support member is securable to the seabed.

11.  The electricity generating device of any of claims 1 to 9, wherein the
support member is securable to or part of an existing structure that is
preferably selected from the group consisting of: a wind tower; a pontoon or

pier; and an oil rig.

12.  An electricity generating device for converting the power of waves into
electricity substantially as described, with reference to the drawing,

hereinbefore.
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