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ARRANGEMENT FOR RECOVERING ENERGY

BACKGROUND OF THE INVENTION

[0001] The invention relates to a method of recovering energy, the
method comprising recovering energy by at least one recovery unit which
comprises at ieast one pontoon, at least one power fransmission member and
at least one actuator, generating a mutual movement between the pontoon
and the actuator, transmitting the mutual movement between the pontoon and
the actuator to the actuator by at least one power transmission member, and
recovering the mutual movement of the pontoon and the actuator by the actua-
tor, arranging the actuator inside the pontoon casing, generating a mutual
movement between the pontoon casing and the actuator inside the pontoon,
and transmitting the movement to the actuator inside the pontoon casing by at
least one power transmission member to recover the movement.

[0002] The invention further relates to a recovery unit for recovering
energy which comprises at least one pontoon, at least one power transmission
member and at least one actuator, the power transmission member in the re-
covery unit being arranged to transmit a mutual movement between the pon-
toon and the actuator to the actuator, and the actuator in the recovery unit be-
ing arranged to recover the mutual movement of the pontoon and the actuator,
the actuator being arranged inside the pontoon casing, and a mutual move-
ment being generated between the pontoon casing and the actuator inside the
pontoon, the power transmission member being arranged fo transmit the
movement to the actuator, which is arranged to recover it.

[0003] A problem associated with the existing solutions is that, for
example, the structure of the recovery unit is subject to damage in demanding
conditions, such as in the desert or the sea.

BRIEF DESCRIPTION OF THE INVENTION

[0004] The object of the present invention is to provide a new and
improved recovery unit and a method of recovering energy.

[0005] The method according to the invention is characterized in
that the pontoon is arranged to move with respect to the control surface so that
a mutual movement is generated between the pontoon casing and the actua-
tor, and that the control surface is arranged to return the pontoon to its initial
position.
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[0006] The recovery unit according to the invention is characterized
in that the pontoon is arranged to move with respect to the control surface so
that the mutual movement is generated between the pontoon casing and the
actuator and that the control surface is arranged to return the pontoon to its
initial position.

[0007] The invention is based on that the method comprises recov-
ering energy by at least one recovery unit which comprises at least one pon-
toon, at least one power transmission member and at least one actuator, gen-
erating a mutual movement between the pontoon and the actuator, transmitting
the mutual movement between the pontoon and the actuator to the actuator by
at least one power transmission member, and recovering the mutual move-
ment of the pontoon and the actuator by the actuator, the method further com-
prising arranging the actuator inside the pontoon casing, generating a mutual
movement between the pontoon casing and the actuator inside the pontoon,
and transmitting the movement to the actuator inside the pontoon by at least
one power transmission member to recover the movement.

[0008] On the other hand, the invention is based on that the recov-
ery unit for recovering energy comprises at least one pontoon, at least one
power transmission member and at least one actuator, the power transmission
member in the recovery unit being arranged to transmit a mutual movement
between the pontoon and the actuator to the actuator, the actuator being ar-
ranged to recover the mutual movement of the pontoon and the actuator, and
the actuator being arranged inside the pontoon casing, and a mutual move-
ment being generated between the pontoon casing and the actuator inside the
pontoon, the power transmission member being arranged to transmit the
movement to the actuator, which is arranged to recover it.

[0009] According to an embodiment of the invention, the pontoon is
arranged to be moved by waves in water.

[0010] According to an embodiment of the invention, the pontoon is
arranged substantially totally under the water surface. This provides an advan-
tage that the energy included in the waves may affect the whole area of the
pontoon.

[0011] According to an embodiment of the invention, the pontoon
casing is arranged to be moved by means of wind.
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[0012] According to an embodiment of the invention, the mutual
movement of the pontoon and the actuator is converted into a unidirectional
rotational movement.

[0013] According to an embodiment of the invention, the movement
is transmitted from the actuator to at least one energy converter in connection
with the recovery unit where kinetic energy is converted into another kind of
energy.

[0014] According to an embodiment of the invention, the pontoon is
arranged to move with respect to the control surface and simultaneously about
its longitudinal axis, which generates a mutual movement between the pontoon
casing and the actuator, and the control surface is arranged to return the pon-
toon to its initial position.

[0015] According to an embodiment of the invention, a control sur-
face is arranged in connection with the recovery unit, the control surface com-
prising a toothed rail, and a toothed rim compatible with the toothed rail ar-
ranged on the control surface is arranged on the outer surface of the pontoon.

[0016] According to an embodiment of the invention, a control sur-
face comprising a counter surface is arranged in connection with the recovery
unit, and at least one wheel compatible with the counter surface arranged on
the control surface is arranged in connection with the pontoon.

[0017] According to an embodiment of the invention, the control sur-
face is an inclined surface with an adjustable angle of inclination.

[0018] According to an embodiment of the invention, the control sur-
face is a planar surface.

[0019] According to an embodiment of the invention, the recovery
unit comprises a support arm to which the pontoon is arranged to attach, and
the pontoon comprises a shaft about which the pontoon casing is made to
move.

[0020] According to an embodiment of the invention, the power
transmission element is arranged inside the pontoon casing, and the actuator
and the power transmission element are arranged to move freely.

[0021] According to an embodiment, the actuator is a movement
converter arranged to convert the movement between the pontoon and the
actuator into a unidirectional rotational movement.

[0022] According to an embodiment of the invention, at least one
energy converter is arranged in connection with the recovery unit for receiving
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the movement from the actuator and converting kinetic energy into another
kind of energy.

[0023] According to an embodiment of the invention, the cross sec-
tion of the pontoon is substantially circular.

[0024] According to an embodiment of the invention, the pontoon is
an elongated substantially cylindrical object.

[0025] According to an embodiment of the invention, the recovery
unit is connected in series with at least one other recovery unit.

[0026] According to an embodiment of the invention, the recovery
unit is connected to a wind power generator.

[0027] The different embodiments of the invention provide signifi-
cant advantages compared to prior art solutions. An advantage is that the ac-
tuator is protected inside the pontoon and thus is not damaged so easily due to
the stress subjected to it by the environment. Another advantage is that the
structure of the recovery unit is relatively simple and thus inexpensive, which
enables connecting recovery units to each other into large units, such as en-
ergy-recovering breakwaters. A further advantage is that energy can be recov-
ered better than earlier by a recovery unit or units connected to each other.

BRIEF DESCRIPTION OF THE FIGURES

[0028] The invention will now be described in greater detail by
means of preferred embodiments with reference to the accompanying figures,
of which

Figures 1a and 1b schematically illustrate a wave propagating in
water and movement of water molecules in water,

Figure 2 illustrates a recovery unit according to an embodiment of
the invention,

Figures 3a and 3b illustrate principles of movement converters ac-
cording to embodiments of the invention,

Figures 4a, 4b, 4c¢ and 4d illustrate recovery units according to em-
bodiments of the invention,

Figure 5 illustrates a recovery unit according to an embodiment of
the invention,

Figure 6 illustrates a recovery unit according to an embodiment of
the invention,



10

15

20

25

30

35

WO 2007/118936 PCT/F12007/050197

5

Figure 7 illustrates a recovery unit according to an embodiment of
the invention, and

Figure 8 illustrates a recovery unit according to an embodiment of
the invention.

[0029] The figures illustrate embhodiments of the invention in a sim-
plified manner for the sake of clarity. In the figures, similar parts are denoted
by the same reference numbers.

DETAILED DESCRIPTION OF THE INVENTION

[0030] Waves 132 illustrated in Figures 1a and 1b contain both po-
tential energy Ey and kinetic energy Ex. The potential energy Ey is generated
because the height of water molecules varies in the vertical direction Y. The
kinetic energy Ex is generated because the water molecules 134 move back
and forth horizontally. When a water molecule 134 is close to the trough of the
wave 132, it has a small potential energy Ey and a large kinetic energy EX. In
the case of a water molecule 134 on the crest of the wave 132, the situation is
the opposite. Due to the influence of these two simultaneous energies Ex, Ey,
the water molecules 134 move along a curved track 136 having the shape of a
circle or an ellipse. This movement of water molecules 134 extends to a certain
distance towards the bottom from the water surface 138. The fact how deep
the movement of the water molecules extends depends on how long the dis-
tance from the surface 138 to the bottom is. For example, in the area of "free”
water, where the distance to the botiom is large, the curved track 136 may
have a substantially circular shape and it may extend relatively deep into the
water mass. Instead, in the area of shallow water, the bottom influences the
movement of water molecules 134 so that the curved track 136 may have an
elliptical shape.

[0031] Figure 1b further illustrates a pontoon 102 which is subjected
to gravitation G in direction Y. On the other hand, the pontoon 102 in water is
subjected to buoyant force H, whose magnitude depends on the pontoon 102
volume V and water density R. The deeper in water the pontoon is at a given
time, the greater the buoyant force H. The fact how deep in water the pontoon
is can be influenced by adjusting the pontoon's 102 mass. It is most advanta-
geous to arrange the pontoon 102 in water so that it is substantially totally un-
der the water surface 138. In that case, its total area may be influenced by the
energies the waves contain. On the other hand, the force acting on the pon-
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toon is at its greatest in the surface layers of water since the energy bound to
the water molecules 134 decreases in relation to the distance from the surface
138. Even though the pontoon 102 is to be kept continuously and substantially
totally under the water surface, in some situations part of the pontoon 102 may
temporarily rise above the water surface.

[0032] Figure 2 illustrates a recovery unit 100 according to an em-
bodiment of the invention for recovering energy.

[0033] The recovery unit 100 comprises a pontoon 102 which may
have a longitudinal and substantially cylindrical shape, for instance. Its cross
section may be substantially circular or the pontoon 102 may be of any shape
suitable for use in a recovery unit 100. The recovery unit also comprises a
power transmission member 104, such as a longitudinal shaft, and an actuator
106 arranged inside the pontoon 102 casing 108. The actuator may further
comprise a generator or a flywheel, for instance.

[0034] The recovery unit may be used for collecting wave energy,
for example, in which case the recovery unit is arranged in water either par-
tially or substantially totally under the water surface or substantially above the
water surface. Recovery units 100 may be connected in series with one or
more other recovery units 100, which intensifies the wave energy collection.
Waves generate a mutual movement between the pontoon 102 casing 108
and the actuator 106 inside the pontoon 102, and the movement is transmitted
by the power transmission member 104 to the actuator 106 for recovery. The
mutual movement may further be fransmitted from the actuator 106 to one or
more energy converters in connection with the recovery unit 100, which con-
vert kinetic energy into another energy form, such as electric energy. When
recovery units 100 are connected in series, each recovery unit 100 may com-
prise an energy converter of its own or more recovery units 100 may be con-
nected to a common energy converter.

[0035] In a recovery unit 100 according to an embodiment of the in-
vention, the mutual movement between the pontoon 102 casing 108 and the
actuator 106 is further converted into a unidirectional rotational movement in
the movement converter.

[0036] Figures 3a and 3b illustrate the principle of some movement
converters 142, 144. The movement converter 142 illustrated in Figure 3a is
arranged on rails 202 by rail wheels 146. The rail wheels 146 are fixed to their
shaft irrotatably. Supporters 204 for supporting support wheels 206 are at-
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tached to the pontoon casing 108. The support wheels 206 are arranged to
rotate on the rail 202 so that the support wheel 206 shown in Figure 3a is on
the same side of the rail 202 as the rail wheel 146, whereas a support wheel
206 hidden behind the support wheel 206 shown in Figure 3a is on the other
side of the rail 202. The support wheels 206 prevent the pontoon casing 108
from rotating with the rail wheel 146. The positioning, number and other similar
details of the support wheels may naturally be implemented otherwise. For ex-
ample, support wheels 206 may be arranged in connection with both rails 202.

[0037] In Figure 3b, the movement converter 144 is arranged on a
toothed bar 208 by cog wheels 148. The power transmission member 104 of
the pontoon 102 may be arranged to rotate the shafts 150, 152 included in the
movement converters 142, 144 back and forth. The rotational movement of the
shafts 150, 152 is transmitted to direction converting means 154, 156, 158,
160, which may include cog wheels 162, 164, 166, 168. Furthermore, the di-
rection converting means 154 to 160 may include freewheel clutches 172 to
186. This kind of movement converter is disclosed, for instance, in Finnish
Patent No. 112 694B, which is incorporated herein by reference. Generators
188, 190 convert the mechanical rotation movement into electric energy. To
prevent the pontoon casing 108 from rotating with the cog wheel 148, a projec-
tion 210 preventing rotation is attached to the casing 108. The projection slides
on the back of the toothed bar 208 as the pontoon 102 moves along the
toothed bar 208.

[0038] Figures 4a, 4b, 4c and 4d illustrate recovery units according
to embodiments of the invention for recovering energy from waves and for util-
izing the tidal influence.

[0039] In the embodiments illustrated in Figures 4a, 4b and 4d, the
pontoon 102 is arranged to move with respect to the control surface 112 so
that it simultaneously rotates about its shaft 110 due to the influence of waves
or wind, for example. The control surface 112 may comprise a toothed rail 114
and the outer surface of the pontoon 102 a toothed rim 116 compatible with
the toothed rail 114. The control surface 112 may further be an inclined surface
in accordance with Figure 4a, whose angle of inclination a may be adjustable.
The control surface 112 may also be a planar surface or the surface may be of
any shape allowing the pontoon 102 to move. A mutual movement is gener-
ated between the pontoon 102 casing 108 and the actuator 106 as the pon-
toon 102 moves with respect to the control surface 112. The movement of the
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casing 108 is transmitted to rotate the actuator by power transmission means
known per se. In the solution according to Figure 4a, the control surface 112
returns the pontoon 102 to its initial position. In Figure 4a, the rotation of the
power transmission members and the actuator with the pontoon 102 is pre-
vented by an auxiliary body 212 attached to the shaft 110 and by support
wheels 206 provided in the auxiliary body. The support wheels 206 are ar-
ranged to rotate on the bottom surface of a conductor 214 parallel with the
control surface 112.

[0040] In Figure 4b, the rotation of the power transmission members
and the actuator with the pontoon 102 is prevented by a non-rotation symmet-
rical controller 218 arranged in the shaft 110. The controller 218 moves in a
controller slot 220. The arrangement further includes a joint 222 which allows
turning the recovery unit according to the movement of the waves. This im-
proves energy recovery.

[0041] In the embodiment illustrated in Figure 4c, the recovery unit
100 comprises a support arm 118 to which the pontoon 102 is attached. The
pontoon 102 casing 108 is made to move with respect to the shaft 110 in-
cluded in the pontoon 102, in which case mutual movement that may be re-
covered is generated between the pontoon 102 casing 108 and the shaft 110.

[0042] In the embodiment illustrated in Figure 4d, the control sur-
face 112 may freely incline at angles of different sizes with respect to its at-
tachment point. The control surface 112 may further preferably rotate about a
vertical rotation axis so that the control surface 112 and the pontoon 102 may
turn in the direction of the wave movement. In the embodiment illustrated in the
figure, the attachment point is at the bottom of a water system but it may natu-
rally be placed elsewhere, for example above the water surface. The rotation
of the power transmission members and the actuator with the pontoon 102 is
prevented by an auxiliary body 212 attached to the shaft 110 and a support
wheel 206 rotating at the back surface of the control surface 112.

[0043] Figure 5 illustrates a recovery unit 100 according to an em-
bodiment of the invention, the recovery unit comprising a pontoon 102 whose
outer surface may be provided with one or more wheels 120. A control surface
112 comprising at least one counter surface 124 is arranged in connection with
the recovery unit 100. If necessary, the control surface 112 may be very long,
for example in the order of one kilometre or even longer. The wheels 120 are
compatible with the counter surfaces 124. The pontoon 102 casing 108 is
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made to move with respect to the wheels 120 and against the inclined control
surface112 by means of wind, for example, in which case mutual movement is
generated between the pontoon 102 casing 108 and the wheeis 120. To inten-
sify the effect of the wind, a planar surface 126, for example, may be arranged
in connection with the pontoon 102. The surface functions like a sail in wind
facilitating in the vertical position, for example, the rising of the recovery unit
100 upwards against the control surface 112. The sail is in the forward position
as the pontoon 102 returns to its initial position. The position of the planar sur-
face 126 may be adjusted to the current wind conditions.

[0044] Figure 6 illustrates a recovery unit 100 according to an em-
bodiment of the invention where power transmission members, which in this
case include wheels 128, have been arranged inside the pontoon 102 casing
108. The wheels 128 are compatible with the counter surface 130 inside the
pontoon 102 casing 108, and the actuator 106 and the power transmission
members move freely parallel with the circumference of the casing 108 due to
the influence of waves, for example. The recovery unit 100 is preferably an-
chored by cables or chains to the bottom of the water system, to an attachment
point above the water surface, or to an attachment point below the water sur-
face. The anchoring is most preferably implemented so that the recovery unit
100 may assume a most advantageous position in relation to the wave or wind
direction and in respect of energy recovery.

[0045] In the embodiment of the invention illustrated in Figure 6, the
power transmission members include a gear system 200 for changing the
transmission ratio between the wheels 128 and the actuator 106. The gear
system is a device known per se comprising at least means for producing two
different transmission ratios between the wheels and the energy converter.
The transmission ratios may be fixed transmission ratios with suitable trans-
mission ratio differences, but preferably the transmission ratio is arranged to
be adjusted steplessly by a variator, for example. The selection of the gear
system's transmission ratio is preferably controlled according to the movement
of the pontoon casing 108 and the rotation speed or resistance of an energy
converter connected to the actuator 106, such as an electric generator. When
the movement of the pontoon casing 108 is small and/or slow, the transmission
ratio is selected to be slow so that a relatively small force is sufficient for rotat-
ing the energy converter - even though at a slow speed. When the movement
of the pontoon casing 108 increases and/or speeds up, the transmission ratio
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is selected to be faster, in which case the rotation speed of the energy con-
verter increases in relation to the rotation speed of the wheels 128. The control
and adjustment devices needed to control the gear system 200 belong to con-
trol techniques known per se, for which reason they will not be discussed in
greater detail in this application.

[0046] Figure 7 illustrates a recovery unit according to an embodi-
ment of the invention. The recovery unit comprises a hollow pontoon 102. In-
side the casing 108 of the pontoon, there is provided an actuator for recovering
energy as described in connection with the previous figures. The actuator is
connected to a shaft 110, whose rotation movement is transmitted to the
actuator which is arranged to rotate an electric generator. The pontoon 102 is
arranged to move under water and back and forth along rails 224 arranged
substantially in the horizontal direction. The rails 224 form a control surface
112 of the pontoon. The pontoon 102 comprises rail wheels which rotate on
the rails 224, In addition to the rail wheel connected to the shaft 110, the pon-
toon 102 comprises another pair of rail wheels 228 which supports the pontoon
102 on the rails 224.

[0047] The rails 224 have been arranged in parallel at a distance
from each other and supported close to the bottom 238 of the water system by
supports 226. A buffer 230 is arranged at the end of the rails 224 to stop the
pontoon 102 movement in this direction. There may also be a buffer at the
other end of the rails 224 for stopping the movement of the pontoon 102 in this
direction. The other end 224 of the rails is not illustrated in the figure. The pon-
toon 102 is provided with protecting buffers 232 which protect the pontoon
when it hits the buffer 230. It should be noted that the buffers 232 are by no
means necessary.

[0048] The pontoon 102 moves along the rails 224 by the force of
water movements. The pontoon 102 is provided with wings or sails 234 to in-
tensify the pontoon 102 movement with water movements. The linear move-
ment of the pontoon 102 rotates the shaft 110 and the actuator connected
thereto and further the electric generator or another similar device which con-
verts rotation energy into another energy form. The actuator converts the to-
and-fro rotational movement of the shaft 110 into a unidirectional rotational
movement as described above. The electric energy produced by the electric
generator is transmitted further by a conductor 236, for instance. Since the
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pontoon 102 operates deep in the vicinity of the bottom 238, it is well protected
from storms and ice.

[0049] The other end 224 of the rails may be led to the shore, in
which case the pontoon 102 may be pulled along the rails 224 to the dry land
for maintenance or to protect it from a storm. In that case, any buffer at the
other end of the rails 224 may be moved aside so that it is not in the way of the
pontoon 102. In an embodiment of the invention, there is not buffer at all at the
other end of the rails 224, but the pontoon 102 movement is restricted in a
suitable manner by ascending rails 224. In a third embodiment, the both ends
of the rails 224 are arranged to ascend in an appropriate manner, in which
case the increasing potential energy of the pontoon 102 stops its movement. In
a fourth embodiment, the control surface 112 is arranged in an inclined posi-
tion and the pontoon 102 moves, forced by the water movement, upwards
along the surface. When the water movement slows down and the gravitation
overcomes the force caused by the water movement, the pontoon 102 moves
along the control surface 112 towards the lowest point of the control surface
112. The rotational movement of the shaft, which preferably takes place in both
directions, is utilized in producing energy. The principles of this embodiment
are thus similar to those of the embodiment illustrated in Figure 5.

[0050] One or both of the rails 224 may be replaced with a toothed
bar and the respective rails wheels with cog wheels. The pontoon 102 may be
provided with means, such as brushes or the like, for cleaning the rail and/or
toothed bar in front of the rail wheels and/or cog wheels.

[0051] According to a preferred embodiment, the recovery unit may
be connected to any energy recovery unit, such as a wind power generator.

[0052] Figure 8 illustrates a recovery unit according to an embodi-
ment of the invention. This comprises a floating and movable raft 240, whose
upper surface is provided with a first control surface 112a and the lower sur-
face with a second control surface 112b. A first recovery unit 100a moves on
the first control surface 112a. The recovery unit moves upwards along the in-
clined control surface by the wind force and returns towards the lowest point of
the control surface when wind slows down sufficiently or when the planar sur-
face 126 is turned away from the wind. A second recovery unit 100b moves on
the second control surface 11b. The recovery unit moves upwards along the
inclined control surface by the force of water movement and returns towards
the lowest point of the control surface when the water movement slows down
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sufficiently. The raft 240 may naturally also be implemented so that it com-
prises only one or more first control surfaces 112a and recovery units 100a, or
only one or more second control surfaces 112b and recovery units 100b. The
inclination of the control surfaces 112a, 112b is preferably adjustable. The raft
240 may be attached to the shore or to the bottom of the water system. The
attachment is preferably implemented so as to allow the raft 240 to turn freely
in the direction of the wind and/or the water movement.

[0053] It will be obvious to a person skilled in the art that as the
technology advances, the inventive concept may be implemented in various
ways. In some cases, the features described in this application may be used
as such, regardless of the other features. On the other hand, if necessary, the
features described in this application may be combined into different combina-
tions. The invention and its embodiments are thus not limited to the examples
described above that are intended to illustrate the invention, but the invention
may vary within the scope of the claims. The recovery unit may be provided
with means for placing the pontoon and its contents deeper than its normal
depth of operation in the water system. This allows protecting the pontoon from
storms and ice, for instance. The means may be based on the fact that the
buoyant force of the pontoon can be decreased by letting water inside it and by
pumping it out of the pontoon when the recovery unit is raised to its optimal
depth for energy recovery. The pontoon may also be pulled deeper into the
water system by engine power, in which case the buoyant force caused by the
pontoon is overcome by engine power. The recovery unit may also be provided
with a control system of the pontoon displacement for keeping the pontoon
continuously at the optimal depth in a water system regardless of variations in
density due to temperature changes or the like. The displacement control sys-
tem comprises sensors for measuring the pontoon position with respect to the
water surface or for measuring water density. On the basis of the information
provided by the sensors, the control unit of the control system determines
whether an adjustment is necessary and controls actuators that let water into a
control tank in the pontoon or remove water from the tank so that the pontoon's
buoyant force is appropriate. In addition to an electric generator preferably ar-
ranged inside the pontoon casing 108, the unidirectional rotational movement
generated by the actuator 106 may be transmitted to a hydraulic pump, which
converts the rotational movement into pressure of a fluid medium. The hydrau-
lic pump is also preferably arranged inside the pontoon casing 108. The pon-
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toon 102 may include both an electric generator and a hydraulic pump which
are rotated either by one and the same actuator 106 or alternatively the electric
generator is rotated by one actuator and the hydraulic pump by another actua-
tor.
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CLAIMS
1. A method of recovering energy, the method comprising:
recovering energy by at least one recovery unit (100) which com-
prises:

at least one pontoon (102),

at least one power transmission member (104), and

at least one actuator (106);

generating a mutual movement between the pontoon (102) and the
actuator (106);

transmitting the mutual movement between the pontoon (102) and
the actuator (106) to the actuator (106) by at least one power transmission
member (104);

recovering the mutual movement of the pontoon (102) and the ac-
tuator (106) by the actuator (106);

arranging the actuator (106) inside the pontoon (102) casing (108);

generating a mutual movement between the pontoon (102) casing
(108) and the actuator (106) inside the pontoon (102); and

transmitting the movement by at least one power transmission
member (104) to the actuator (106) inside the pontoon (102) casing (108) for
recovery of the movement, characterized by

arranging the pontoon (102) to move with respect to the control sur-
face (112) so that the mutual movement is generated between the pontoon
(102) casing (108) and the actuator (106), and

arranging the control surface (112) to return the pontoon (102) to its
initial position.

2. A method according to claim 1, characterized by

arranging the pontoon (102) to be moved by waves in water.

3. A method according to claim 2, characterized by

arranging the pontoon (102) substantially totally under the water
surface.

4. A method according to claim 1, characterized by

making the pontoon (102) casing (108) move by means of the wind.

5. A method according to any one of the preceding claims, charac-
terized by
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converting the mutual movement between the pontoon (102) and
the actuator (106) into a unidirectional rotational movement.

6. A method according to any one of the preceding claims, charac-
terized by

transmitting the movement from the actuator (106) to at least one
energy converter in connection with the recovery unit (100) for converting ki-
netic energy into another kind of energy.

7. A recovery unit for recovering energy, comprising:

at least one pontoon (102),

at least one power transmission member (104); and

at least one actuator (106); and

the power transmission member (104) in the recovery unit (100) be-
ing arranged to transmit a mutual movement between the pontoon (102) and
the actuator (106) to the actuator (106); and

the actuator (106) in the recovery unit (100) being arranged to re-
cover the mutual movement between the pontoon (102) and the actuator (106);

the actuator (106) being arranged inside the pontoon (102) casing
(108); and

a mutual movement being generated between the pontoon (102)
casing (108) and the actuator (106) inside the pontoon (102), the power trans-
mission member (104) being arranged to transmit the movement to the actua-
tor (106), which is arranged to recover it, characterized in that

the pontoon (102) is arranged to move with respect to the control
surface (112) so that the mutual movement is generated between the pontoon
(102} casing (108) and the actuator (106), and that

the control surface (112) is arranged to return the pontoon (102) to
its initial position.

8. A recovery unit according to claim 7, characterized in that

a control surface (112) is arranged in connection with the recovery
unit (100), the control surface comprising a toothed rail (114); and that the
power transmission member (104) comprises a cog wheel (148), which is ar-
ranged in contact with the toothed rail (114),

a toothed rim (116) compatible with the toothed rail (114) arranged
on the control surface is arranged on the outer surface of the pontoon (102).

9. A recovery unit according to claim 7, characterized in that
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a control surface (112) comprising a counter surface (124) is ar-
ranged in connection with the recovery unit (100); and

the pontoon is provided with at least one wheel (120) compatible
with the counter surface (124) arranged on the control surface (112).

10. A recovery unit according to claim 8 or 9, characterized in
that

the control surface (112) is an inclined surface whose angle of incli-
nation is adjustable.

11. A recovery unit according to any one of claims 8 to 10, charac-
terized in that

the control surface (112) is a planar surface.

12. A recovery unit according to claim 7, characterized in that

the recovery unit (100) comprises a support arm (118) to which the
pontoon (102} is arranged to attach; and

the pontoon (102) comprises a shaft (110) with respect to which the
pontoon (102) casing (108) is made to move.

13. A recovery unit according to claim 7, characterized in that

the power transmission member (104) is arranged inside the pon-
toon (102) casing (108); and

the actuator (106) and the power transmission member (104) are ar-
ranged to move freely in the direction of the casing (108) circumference along
a counter surface (130) arranged inside the pontoon (102).

14. A recovery unit according to any one of claims 7 to 13, charac-
terized in that

the actuator (106) is a movement converter {142} which is arranged
to convert the movement between the pontoon (102) and the actuator (106)
into a unidirectional rotational movement.

15. A recovery unit according to any one of claims 7 to 14, charac-
terized in that

the recovery unit (100) is provided with at least one energy con-
verter which is arranged to receive the movement from the actuator (106) and
convert kinetic energy into another kind of energy.

16. A recovery unit according to any one of claims 7 to 15, charac-
terized in that

the pontoon (102) cross section is substantially circular.

17. A recovery unit according to claim 16, characterized in that
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the pontoon (102) is a longitudinal, substantially cylindrical object.

18. A recovery unit according to any one of claims 7 to 17, charac-
terized in that

the recovery unit (100) is connected in series with at least another
recovery unit (100).

19. A recovery unit according to claim 18, characterized in that

the recovery unit (100) is connected in series with at least one other
recovery unit (100) to form an energy-recovering breakwater.

20. A recovery unit according to any one of claims 7 to 19, charac-
terized in that

the recovery unit {100) is connected to a wind power generator.

21. A recovery unit according to any one of claims 7 to 19, charac-
terized in that the power transmission members (104) comprise a gear sys-
tem (200) which is arranged to produce at least two different transmission ra-
tios for the movement between the pontoon casing (108) and the actuator
(106).

22. A recovery unit according to any one of claims 7 to 21, charac-
terized in that it is arranged in a raft (240).

23. A recovery unit for recovering energy, the recovery unit compris-
ing:

at least one pontoon (102),

at least one power transmission member (104), and

at least one actuator (106); and

the power transmission member (104} in the recovery unit (100) be-
ing arranged fo transmit a mutual movement between the pontoon (102) and
the actuator (106) to the actuator (106); and

the actuator (106) in the recovery unit (100) being arranged to re-
cover the mutual movement between the pontoon (102) and the actuator {106);

the actuator (106) being arranged inside the pontoon (102) casing
(108);

a mutual movement being generated between the pontoon casing
(108) and the actuator {(106) inside the pontoon (102), the power transmission
member (104) being arranged to transmit the movement to the actuator (106),
which is arranged to recover it, characterized in that

at least part of the pontoon (102) length is arranged to move on a
control surface (112) arranged in a horizontal direction so that a mutual move-
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ment is generated between the pontoon (102) casing (108) and the actuator
(106).
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