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DESCRIPTION

[0001] The invention relates to a hydraulic transmission, in particular for a wind turbine.

[0002] Hydraulic transmissions are generally known In the art and use pressurized hydraulic
fluid to hydraulically transmit power, €.g. as a pump or a motor. Hydraulic transmissions have
e.g. been used to convert mechanical energy to electricity. In particular, in wind turbines,
hydraulic transmissions have been used In the form of a pump driven by the rotor of the wind
turbine to hydraulically transmit power to a hydraulic motor driving an electric generator. A
hydraulic transmission for use Iin a wind turbine has been disclosed in W02013/012340, and
has the advantage over gear transmission that the hydraulic transmission is capable of driving
an electric generator that directly feeds the power grid at the required frequency and voltage,
Independent of the wind turbine rotorspeed by means of a variable high speed hydraulic motor.

[0003] A disadvantage of the known hydraulic transmission is that in order to be able to reliably
transmit sufficient power, it is of fairly heavy and complex construction. In particular, it includes
a rather heavy and complicated cylinder block that houses hydraulic pusher units which have
to withstand torque. In case of repair or maintenance, e.g. in case of faillure of one of the
hydraulic units in the cylinder block the operation of the transmission needs to be interrupted,
and the hydraulic transmission needs to be dismantled as a whole.

[0004] In particular for use In wind turbines, which are often located at locations that are
difficult to access, the above disadvantages are severe. As the hydraulic transmission Is
housed In the nacelle of the wind turbine, the weight of the transmission increases costs of the
mast of the wind turbine, and the costs of erecting the wind turbine. In addition, dismantling of
the transmission high up in the nacelle of a turbine is difficult and expensive.

[0005] The invention aims to alleviate the above disadvantages. In particular, it is an object of
the Invention to provide a hydraulic transmission that has a structure that is relatively light,
simple and easy to maintain.

[0006] Thereto, the invention provides a hydraulic transmission, comprising a pair of rings, one
ring of the pair being arranged to surround the other, and a first ring of the pair being disposed
for eccentric revolution about a center axis of the second ring, wherein the first and second
rings are connected via a number of hydraulic units extending as circumferentially distributed
spokes between the first and second rings, and wherein the hydraulic units are hingedly
fastened to the first and second rings at respective first and second end portions of the
hydraulic units.

[0007] By hingedly fastening the hydraulic elements between the rings at both end positions, it
may be achieved that the load on the hydraulic units i1s substantially free of bending moments,
that the hydraulic elements may transmit both pull and push forces between the rings, and may
be detachable as a unit. This allows for a construction that is relatively light, simple and easy to
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maintain.

[0008] By hingedly fastening the hydraulic units between the rings at both end portions, it may
be achieved that the loads on the hydraulic units may be substantially decreased, and may
thus be constructed relatively lightly. In particular, the hydraulic unit may then be subjected to a
substantially linear force only, and the hydraulic unit may then be substantially free of any
bending moments. This may result in a lighter design of the hydraulic unit. Therefore, by using
a pair of at least two rings with doubly hinged hydraulic units there between, it is possible to
have a hydraulic transmission for use in a wind turbine without a relatively complex heavy
cylinder block.

[0009] The hydraulic units may be hingedly fastened by conventional hinge joints, e.g. bolts or
hinge pins, such that the end portions of the hydraulic unit may have freedom of rotation only,
preferably about a single axis. More preferably, the pivot axis of the end portion of the
hydraulic unit may be transverse to a plane in which the rings are arranged.

[0010] The hydraulic unit may be a hydraulic cylinder, and more preferably, it may be a
telescopic hydraulic cylinder comprising a piston rod and a cylinder housing wherein the piston
rod of the cylinder may have a substantially linear displacement in a chamber in the cylinder
housing. The end portions of the hydraulic cylinder may then be provided with hinge eyes for
hinged fastening of the end portions to the rings.

[0011] The hydraulic unit may be arranged to displace fluid out of a chamber In the cylinder
housing on an inward stroke of the piston rod in which the end portions of the cylinder move
towards each other. Further, the hydraulic unit displaces fluid into a chamber In the cylinder
housing on an outward stroke of the piston rod in which the end portions of the cylinder move
away from each other. This way, the hydraulic unit I1s double acting, which significantly
contributes to increasing the pumped volume per cylinder and thus to reducing the number of
cylinders and/or the cylinder dimensions, and thus to reducing its relative weight. Alternatively,
the hydraulic unit transfers more power with an equal amount of cylinders having the same
size.

[0012] Further, the hydraulic unit may at the first and second end portions be provided with
fluid connections that are separate from the hinge connections of the end portions. The fluid
connections may comprise a combined Inlet/outlet closable opening. On an inward stroke,
where the end portions of the hydraulic unit may be pushed towards each other, the piston rod
may then push fluid in a section of the chamber in the cylinder housing In front of it to leave the
cylinder housing via a closable opening at one end portion of the hydraulic unit, and may pull
fluid Into a section of the chamber of the cylinder housing behind it to enter the cylinder
housing via a closable opening at the opposite end portion. On an outward stroke, where the
end portions of the hydraulic unit may be pulled away from each other, the situation may then
be reversed.

[0013] The fluid connections may be arranged to accommodate hinging movement of the
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hydraulic cylinder relative to the first and second ring respectively. The fluid connections may
thereto be embodied as flexible hose connections extending between the end portion of the
hydraulic unit and a hydraulic manifold arranged in one of the rings. It iIs however also possible
to use rigid pipe connections with so called hydraulic swivels or pivots. Elegantly, the axis of
rotation 1s coaxial with the hinge axis of the hydraulic swivel such that the swivel may rotate
around the same axis of the cylinder hinge.

[0014] The hydraulic unit may be provided as a sub assembly, so as to be relatively easy
detachable from the first and/or second ring. Preferably, standard hydraulic cylinders e.g.
telescopic cylinders may be used that are readily available and mass produced. By having the
hydraulic unit as a subassembly, a hydraulic unit can be detached while other hydraulic units
arranged between the first and second ring may still be operable, and thus the transmission
may not need to be dismantled completely. Also, due to the construction as a subassembly, In
case a hydraulic unit fails, it i1s relatively easy to bypass it as a unit, e.g. together with a
diametrically opposing unit, while other hydraulic units continue to be active.

[0015] The hydraulic units may each be at least partially enclosed in a fluid tight enclosure,
e.g. a flexible bag extending along the unit from the cylinder housing to the piston. By sealing

the hydraulic unit separately, any fluid leaked out along a piston of each hydraulic unit may be
contained.

[0016] Preferably, the first and second rings may be arranged in a same plane. However, It Is
also possible that the first and second rings are in mutually spaced apart or intersecting
planes. It should be noted that the rings need not necessarily be circular in shape, but may e.qg.
also be oval or somewhat polygonal. Also it should be noted that the rings need not be
separate annular structures, but may e.g. be integrated in a plate or rod.

[0017] The first ring may be enclosed by the second ring In such a way that the first ring may
be an inner ring and the second ring may be an outer ring. The first ring may preferably be
eccentrically driven by a first shaft, e.g. a rotor shaft of a wind turbine, such that a center axis
of the first ring may orbit along an eccentric trajectory about the center axis of the second ring.
The first shaft may, for example, be embodied as a crankshaft that carries eccenters and is
preferably arranged coaxially rotatable relative to the center axis of the second ring. The
second ring may for example be stationary held, such that it may not move relative to the first
ring.

[0018] It Is, however, also possible that the first ring 1s an outer ring and the second ring I1s an
Inner ring. Then, the first ring may be driven to rotate by a shaft, e.g. a large diameter ring to
which the rotor is connected. The second ring may then e.g. be fixed, and Is preferably a fixed
center shaft. The first ring may then be eccentrically arranged on its shaft and may be
disposed for eccentric revolution about the center axis of the second ring, for example, formed
by a fixed center shatft.

[0019] Further is it also noted that it is also possible that both the first ring and the second ring
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are rotatably disposed, e.g. In an embodiment wherein the ring that i1s enclosed by the other
ring may slide over a fixed eccenter.

[0020] It i1s further noted that the hydraulic transmission can have a pair of at least two rings

wherein the two rings are both arranged for eccentric revolution around a center axis of each
other.

[0021] In addition, In order to hold the first ring against rotation about its center axis due to
torque generated by the eccentric movement, a holding means may be provided. The holding
means may be a holding arm that extends between the first and second ring, e.g. a bracket.
The arm may be hingedly fastened to the first and/or second ring. The holding means may
alternatively or in addition be provided by embodying the hydraulic units as a pair of hydraulic
cylinders arranged in a V- shape between the rings, to cancel out the torque exerted by each
cylinder. The holding means may further be provided by arranging the hydraulics unit as
hydraulic cylinders that extend obliquely between the rings against the direction of eccentric
movement to counteract the torque.

[0022] The hydraulic transmission may comprise a series of pairs of first and second rings.
The rings of each pair may be arranged in a parallel plane to form stages of the transmission.
The eccentricity of the rings of subsequent stages may be angularly offset, so as to smoothen
the movement and balance the load on the axis. Each pair of rings may have one or more
hydraulic units e.g. about 3 to 30 hydraulic units disposed between the first and second ring In
one stage.

[0023] The Invention further relates to use of a linearly telescoping hydraulic cylinder as a
hydraulic unit for a hydraulic transmission, in particular for a rotor driven hydraulic pump of a
wind turbine.

[0024] The Invention also relates to a nacelle for a wind turbine, having a nacelle body
Including a hydraulic transmission, and to a wind turbine with a mast carrying a nacelle
provided with a hydraulic transmission.

[0025] The Invention further relates to a method of transmitting hydraulic fluid, in which
hydraulic units are driven by eccentric revolution to displace fluid in inward and outward strokes
of a reciprocating movement of the hydraulic units.

[0026] The invention will be further elucidated on the basis of an exemplary embodiment which
IS represented In a drawing. In the drawing:

Fig. 1 shows a schematic front view of a first embodiment of a hydraulic transmission
according to the invention;

Fig. 2 shows a cross section of a hydraulic unit of the hydraulic transmission according to
Fig.1,;
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Fig. 3 shows a schematic drawing of a hydraulic unit with a hydraulic swivel for use In the
hydraulic transmission of Fig. 1;

Fig. 4A shows a schematic hydraulic diagram of a hydraulic valve system for use In the
hydraulic transmission of Fig. 1;

Fig. 4B shows a schematic drawings of a tidal turbine system;

Fig. 4C shows a schematic drawings of a distributed tidal turbine system;

Fig. 5 shows a schematic front view of a second embodiment of the hydraulic transmission;
Fig. 6 shows a schematic front view of a third embodiment of the hydraulic transmission;
Fig. 7 shows a schematic front view of the hydraulic transmission with a stabilizer means;

Fig. 8 shows a schematic perspective view of the hydraulic transmission according to the
iInvention.

[0027] It Is noted that the figures are merely schematic representations of a preferred
embodiment of the Invention, which Is given here by way of non-limiting exemplary
embodiment. In the description, the same or similar part and elements have the same or
similar reference signs.

[0028] Fig. 1 shows a schematic front view of a hydraulic transmission 1. The hydraulic
transmission 1 may comprise a pair 2 of rings wherein one ring 4 of the pair 2 may be
arranged to surround the other ring 3 such that a first ring 3 may be enclosed by a second ring
4. The second ring 4 may be connected, and preferably fixed, to a nacelle frame (not shown)
of a wind turbine such that it may not move relative to the first ring 3. The first ring 3 of the pair
2 may be disposed for eccentric revolution about a center axis X, of the second ring 4 such

that a center axis Xq of the first ring 3 may orbit around the center axis X, of the second ring 4.

This eccentric revolution of the first ring 3 may be driven by a first shaft 8, such as a crankshaft
that carries an eccenter 27, and which may be massive or hollow. The eccenter on the shaft 8
may be positioned In front or in the rear of a bearing 28 of the shaft 8. The first shaft 8 may be
arranged coaxially rotatable relative to the centerline of the second ring 4.

[0029] The first 3 and second 4 rings may be connected via a number of hydraulic units 5
extending as circumferentially distributed spokes between the first 3 and second rings 4. The
hydraulic units 5 may be hingedly fastened to the first 3 and second 4 rings at respective first 6
and second 7 , In this exemplary embodiment inner 6 and respectively outer 7/ end portions of
the hydraulic units 5 by fastening means 17. The hydraulic unit 5 may preferably be a linear
telescopic hydraulic cylinder, more preferably a standard linear telescoping hydraulic cylinder
that are readily available and mass produced.
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[0030] In Fig. 2 i1s shown that the hydraulic unit 5 may comprise a piston rod 9 and a cylinder
housing 10 wherein chambers 250 251 of the hydraulic unit 5 may be filled with a fluid, e.g.
hydraulic oil or water. The driving forces may be In line with the movement of the piston rod 9
such that a side force acting by the piston 9' on the cylinder house may be minimal, and In
particular almost zero.

[0031] Further, at the first 6 and second 7 end portion of the hydraulic unit 5 one of the
fastening means 1/ may be arranged to hingedly attach the hydraulic unit 5 to the first 3 and
second 4 rings. Specifically, hinge means 17" may be provided at the piston rod 9 and at the
cylinder house 10. Further, the hydraulic unit 5 may be provided with inlet/outlet closable
openings 120 121 near the first 6 and second 7 end portions. |t Is noted that the inlet/outlet
closable openings 120 121 may be positioned separated from the first 6 and second 7 end
portions, particularly it may be separated from the hinge connections of the end portions 6 7.
Preferably, the inlet/outlet closable openings 120 121 is arranged at a side 13 of the cylinder
house 10. It i1s noted as shown In Fig 2. that the iInlet/ outlet closable openings 120 121 may be
arranged as a single piece 1.e. combining the inlet and the outlet, depending on the direction of
the movement of the piston 9' in the cylinder house 10. However, It Is also possible that the
Inlet and the outlet of the Inlet/outlet openings 120 121 may be separated.

[0032] In addition, the hydraulic unit 5 may be arranged to displace fluid on an inward stroke In
which the end portions 6 7 of the hydraulic unit 5 can move towards each other and fluid inside
the chamber 25 may be pumped out of the cylinder house 10 via the Inlet/outlet closable
opening 120 arranged near the second end portion 7. The hydraulic unit 5 may further have an
outward stroke In which the end portions 6 7 move away from each other such that fluid in the
chamber 25 may be pumped out the cylinder house 10 via the Inlet/outlet opening 121
arranged near the first end portion 6. By using double action of the hydraulic unit 5 the pumped
volume increases and the hydraulic transmission 1 may be designed of a smaller size and
lighter. It Is further noted that the hydraulic units 5 can be switched on and off by means of
valves known to the skilled person such that in case a hydraulic unit 5 falls, it is relatively easy
to bypass it as a unit, e.g. together with a diametrically opposing unit, while other hydraulic
units 5 continue to be active.

[0033] Further, the hydraulic unit 5 may be at the first 6 and second 7 end portions coupled to
the first 3 and second 4 ring via fluid connections 14 wherein the fluid connections 14 may
Include, for example, flexible tube or hose connections and/or hydraulic sealed swivels. These
fluid connections 14 are arranged to transfer fluid from the hydraulic unit 5 to a high pressure
fluid manifold (not shown) and a low pressure fluid manifold (not shown) arranged at the
second ring 4 via, for example, tubes 15, preferably flexible hoses.

[0034] Likewise, as shown In Fig.3 it Is possible to use stiff metal pipes 15, instead of flexible
hoses, due to service life considerations. Particularly, hydraulic swivels 16, preferably with its
rotation axis coaxial with the hinge axis X5 of the hinge connection at the second end portion 7/,

may then be used such that hinge movement of hydraulic unit 5, due to eccentric revolution of
the first ring 3, may be accommodated. By having substantially the same rotation axis X3, the
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swivel 16 may have the same rotation behavior as the hinge connection of the hydraulic unit 5
at the second end portion 7, and the swivels 16 may be non-load bearing.

[0035] In FIg. 4A, a lay-out of the hydraulic system i1s shown wherein in the manifolds (not
shown) check valves 18 may be provided to direct the fluid from a lower pressure circuit 19 to
a high pressure circuit 20. Additionally, there may also be a motor activated idling valve 21,
which can make the hydraulic transmission 1 variable by idling hydraulic units 5. For example,
one of the double actions of the hydraulic unit 5 may be idled.

[0036] Further, the hydraulic transmission 1 may have a modular structure e.g. the hydraulic
units 5 may be detachable one by one from the first 3 and second 4 ring as a subassembly, so
that the hydraulic transmission 1 does not need to be dismantled completely for repair and/or
maintenance.

[0037] Figure 4B shows a turbine system 40. The turbine system 40 comprises a hydraulic
transmission 1. The hydraulic transmission 1 is driven by means of a turbine shaft 41 that is
connected to a rotor 42. The rotor 42 comprises blades 43. The rotor 42 may be driven to
motion by exposing the blades 43 to a moving fluid. The fluid may be air If the turbine system
40 1s iImplemented as a wind turbine. Alternatively, the turbine system 40 may be implemented
as a water turbine, for example Iin a tidal turbine. In the latter implementation, the fluid is water
and sea water In particular. The sea water moves due to tidal movements of the sea. Other
liquids for moving the rotor 42 may be envisaged as well.

[0038] The hydraulic transmission 1 is coupled to a hydraulic motor 44 via a high pressure
circuit 20 and a lower pressure circuit 19. The hydraulic motor 44 s driven by virtue of a
difference In hydraulic pressure in the high pressure circuit 20 on one hand and In the lower
pressure circuit 19 on the other hand. The hydraulic motor 44 i1s connected to a generator 46
by means of a driving shaft 45 for generating electrical energy. Components of the turbine
system 40 are provided in a turbine housing 47.

[0039] Figure 4C shows a further turbine system 50. The turbine system 50 is intended to be
used as a tidal turbine system, at an underwater level. The turbine system 50 comprises a first
hydraulic transmission 1', a second hydraulic transmission 1" and a third hydraulic transmission
1™. The first hydraulic transmission 1' Is driven by a first rotor 42', the second hydraulic

transmission 1" i1s driven by a second rotor 42" and a third hydraulic transmission 1™ Is driven
by a third rotor 42".

[0040] The first hydraulic transmission 1' i1s provided with a first lower pressure circuit 19'. The
first lower pressure circuit 19" has an open end towards the sea. This allows for use of sea
water as a hydraulic fluid in the system. Furthermore, this removes a need for a closed conduit
IN a lower pressure circuit, thus decreasing cost. In the same fashion, the second hydraulic
transmission 1" I1s provided with a second lower pressure circuit 19"and the third hydraulic
transmission 1" Is provided with a third lower pressure circuit 19™. All these lower pressure
circuits comprise an intake for taking in seawater. Alternatively, a closed lower pressure circuit
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may be provided.

[0041] The first hydraulic transmission 1" i1s provided with a first high pressure circuit 20°, the
second hydraulic transmission 1" i1s provided with a second high pressure circuit 20" and the
third hydraulic transmission 1™ Is provided with a third high pressure circuit 20™. The three high
pressure circuits or high pressure conduits are connected to a main high pressure circuit 20 or
a main high pressure conduit 20. The main high pressure circuit 20 i1s connected to a hydraulic
motor 44. In this way, seawater compressed by the hydraulic transmission Is used for driving
the hydraulic motor 44. The hydraulic motor 44 comprises an outlet 19™ as part of a low
pressure circuit for dispensing of seawater having driven the hydraulic motor 44.

[0042] The hydraulic motor 44 s connected to the generator 46 via a driving shaft 45 for
driving the generator 46. This constellation, which comprises multiple hydraulic systems 1 and
one generator 46 1s advantageous for several reasons. First, as less generators are required,
less cost Is Involved. With only a single generator 46, a larger generator may be required. On
the other hand, larger generator involves more cost. With this implementation, a balance may
be sought from a cost perspective. Second, smaller hydraulic systems and rotors may be used.
And advantage i1s that this allows variations In driving speed and generated pressure to be
evened out.

[0043] VWhile seeking this balance, it should be noted that the distributed turbine system 50
may be implemented with a centralized control system 48 for controlling the distributed turbine
system 50. This allows electrical systems per turbine to be kept relatively simple. This, in turn,
reduces the chance of failure of individual turbines.

[0044] The first 3 and second 4 rings may be arranged in the same plane as shown In Fig.1
but It Is also possible that the first 3 and second 4 rings may be arranged in mutually spaced
apart planes. For example, the first ring 3 may be arranged in a plane in front of or behind a
plane of the second ring 2. Further, the hydraulic units 5 may then preferably be hingedly
fastened with the first 3 and second 4 rings by, for example, a ball and socket joint.

[0045] In Fig. 1 the first ring 3 may be an inner ring enclosed by the second ring 4 wherein the
second ring 4 may be an outer ring. Preferably, the second ring 4 is held stationary by, for
example, the nacelle of the wind turbine (not shown). However, according to another
embodiment of the invention the first ring 3 may be the outer ring and the second ring 4 may
be the inner ring as shown In Fig. 5. In that case, the first ring 3 I.e. the outer ring, Is arranged
for eccentric revolution around a center axis of the second ring 1.e. the inner ring. The first ring
may then be driven by a second shaft 22 for example a large eccentric diameter rotor ring
which may be arranged coaxially rotatable relative to the centerline X, of the second ring 4.

The hydraulic transmission 1 may then be placed inside the second shaft 22.

[0046] In Fig. 6 another embodiment i1s shown, wherein the first ring 3 may be the inner ring
and the second ring 4 may be the outer ring. In addition, the second ring 4 may be driven by
the second shaft 22 such that it may rotate around the center axis X5. Further, the first ring 3
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may also rotate along with the second ring 4 and sliding over a fixed eccenter such that the
first ring 3 may be arranged to have an eccentric revolution about the center axis X, of the

second ring 4. This may cause the hydraulic units 5 to push and pull such that fluid inside the
chamber 25 of the hydraulic unit 5 may be displaced.

[0047] Further, as shown In Fig.1 a holding means 23 may be provided to hold the first ring 3
against rotation around its center axis X4. In this exemplary embodiment the holding means 23

may be a stiffed bracket, for example, a stabilizer arm which is hingedly connected to the first 3
and second ring 4 at its end portions 24. Further, as shown In Fig.6, the holding means may
also be used to drive the first ring 3 to rotate along with the second ring 4.

[0048] Alternatively or additionally, it i1s also possible that a moment around a center axis of the
first shaft 8, that may be exerted by the cylinder 5, may be used to prevent the first ring 3 from
rotation. Particularly, by regulating the pressure in the cylinder 5, the cylinder 5 may exert the
right amount of torque to keep the first ring 3 at a desired position. In Fig. 7 it is shown that this
may be done by arranging pairs of the hydraulic units under an angle with the radius of the
rings. Preferably, pairs of the hydraulic units may have a V-arrangement, however, it is also
possible that the hydraulic units may be tilted in one direction, preferably against the rotation
direction of the first and/or second shaft.

[0049] In Fig. 8 a perspective view Is shown of the hydraulic transmission that may comprise a
series of pairs of first and second rings. The rings of each pair may be arranged In parallel
planes to form stages 26 of the transmission, wherein the stages 26 may be driven by the first
shaft 8 and/or second shaft 22. Each stage 26 may comprise a number of hydraulic units such
as 2 to 30 units.

[0050] As for the purpose of this disclosure, it is pointed out that technical features which have
been described may be susceptible of functional generalization. It is further pointed out that -
Insofar as not explicitly mentioned- such technical features can be considered separately from
the context of the given exemplary embodiment, and can further be considered separately
from the technical features with which they cooperate in the context of the example.

[0051] It 1s pointed out that the Invention Is not limited to the exemplary embodiments
represented here, and that many variants are possible.

[0052] For example, the pair of rings may not be limited to two rings and more rings may be
used wherein between each rings, hydraulic units may be disposed to connect the rings with
each other. Further, the inner ring of the pair of rings may be driven by a drive such as a rotor
shaft of a wind turbine, but it may also be possible that the outer ring of the pair of rings Is
driven by a drive, such a big diameter hollow ring shaft. Additionally, the transmission may be a
hydraulic generator, in which case the unit may act as a hydraulic pump or a hydraulic motor,
In which the hydraulic unit may act as a motor.

[0053] Such variants will be clear to the skilled person, and are considered to be within the
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scope of the invention as defined in the appended claims.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. |t does not
form part of the European patent document. Even though great care has been taken In

compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
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PATENTKRAY

1. Hydraulisk transmission (1) til en vindturbine eller tidevandsturbine omtattende et par
ringe (2), hvor én ring (2) af parret er indrettet til at omgive den anden (2), og hvor en fgrste ring
(2) af parret er anbragt til excentrisk drejning omkring en midterakse (8) af den anden ring,
kendetegnet ved, at den t@grste og den anden ring er forbundet via et antal hydraulikenheder (5),
der straekker sig som periferisk fordelte eger mellem den fgrste og den anden ring, og hvor
hydraulikenhederne er hangslet fastgjort til den fgrste og den anden ring ved tilsvarende
fgrste (6) og anden (7) endedele at hydraulikenhederne;
hvor:

- hydraulikenhederne er forsynet med fluidforbindelser (14) indrettet til at overfgre fluid
fra hydraulikenhederne til en hgjtryksfluidfordeler og en lavtrykstluidfordeler; og

- hydraulikenheden er indrettet til at pumpe fluid ud atf hydraulikenheden ved et
indadgaende slag, hvor hydraulikenhedernes endedele bevager sig mod hinanden, savel som ved

et udadgaende slag, hvor endedelene bevager sig vaek fra hinanden.

2. Hydraulisk transmission (1) ifglge krav 1, hvor hydraulikenheden omfatter en lineer

teleskopisk hydraulikcylinder (3).

3. Hydraulisk transmission (1) ifglge et hvilket som helst af de foregaende krav, hvor
hydraulikenheden (5) ved den fgrste (6) og den anden (7) endedel er forbundet med den fgrste
(2) og den anden ring (2) via fluidforbindelser (14), der er indrettet til at rumme

hydraulikcylinderens haengselsbevagelse 1 forhold til henholdsvis den fgrste og den anden ring.

4. Hydraulisk transmission (1) ifglge krav 3, hvor fluidforbindelserne (14) indbefatter
fleksible slangeforbindelser og/eller hydrauliske ledforbindelser (16).

S. Hydraulisk transmission (1) ifglge et hvilket som helst af de foregdaende krav, hvor den

fgrste (2) og den anden ring (2) er anbragt 1 det samme plan.

6. Hydraulisk transmission (1) ifglge et hvilket som helst af de foregdaende krav, hvor den

fgrste ring (2) er en indvendig ring og den anden ring (2) er en udvendig ring.

7. Hydraulisk transmission (1) ifglge et hvilket som helst af de foregaende krav, hvor der er

tilvejebragt et holdemiddel (23) til forhindre den f@rste ring 1 at rotere omkring dens midterakse.
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3. Hydraulisk transmission (1) ifglge krav 7, hvor holdemidlet (23) er en holdearm, der
strekker s1ig mellem den fgrste (2) og den anden (2) ring.

9. Hydraulisk transmission (1) ifglge et hvilket som helst af de foregaende krav, hvor den
fgrste ring (2) bares excentrisk pa en fgrste aksel (8), og hvor den fgrste aksel er indrettet til at

kunne rotere koaksialt 1 forhold til den anden rings (2) midterlinje.

10.  Nacelle til en vindturbine, der omfatter et nacellelegeme, som indeholder hydraulisk
transmission (1) ifglge et hvilket som helst af de foregaende krav, navnlig ifglge krav 9, hvor

akslen (41) barer et rotornav, og hvor den anden ring (2) fastholdes at nacellelegemet.

11.  Vindturbine omfattende en mast, der barer en nacelle ifglge krav 10, og rotor (42) baret

pa nacellens rotornav.

12. Tidevandsturbine omfattende et turbinehus, en rotor, en hydraulisk transmission (1)
ifplge et hvilket som helst af de foregaende krav 1-9, navnlig ifglge krav 9, hvor akslen (8) barer

et rotornav, og hvor den anden ring (2) fastholdes af turbinehuset.

13.  Tidevandsturbinesystem (50), der omfatter mindst €n tidevandsturbine ifglge krav 12, en
hydraulikmotor (44) koblet til den hydrauliske transmission (2) via en hgjtrykstluidledning (20)
for tilvejebringelse af et fluid under tryk til hydraulikmotoren til at drive hydraulikmotoren og

en generator (46) koblet til hydraulikmotoren til at drive generatoren.

14. Fremgangsmade til transmission af hydraulikfluid 1 en hydraulisk transmission (1) til en
vindturbine eller tidevandsturbine omfattende et par ringe (2), hvor én ring (2) af parret er
indrettet til at omgive den anden (2), og hvor en fgrste ring (2) at parret er anbragt til excentrisk
drejning omkring en midterakse (8) at den anden ring, hvor den fgrste og den anden ring er
forbundet via et antal hydraulikenheder, der strekker sig som periferisk fordelte eger mellem
den fgrste og den anden ring, og hvor hydraulikenhederne er ha&ngslet fastgjort til den fgrste og
den anden ring ved tilsvarende fgrste (6) og anden (7) endedele af hydraulikenhederne (5),
fremgangsmaden til transmission af hydraulikfluid, hvori hydraulikenheder drives af excentrisk
omdrejning til at pumpe fluid ud af hydraulikenheden i1 en frem- og tilbagegaende linear

bevagelses indadgaende og udadgaende slag, hvor:
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- hydraulikenhederne er forsynet med fluidforbindelser (14) indrettet til at overfgre fluid
fra hydraulikenhederne til en hgjtryksfluidfordeler og en lavtrykstfluidfordeler; og

- hydraulikenheden er indrettet til at pumpe fluid ud af hydraulikenheden ved et
indadgaende slag, hvor hydraulikenhedernes endedele bevager sig mod hinanden, savel som ved

et udadgaende slag, hvor endedelene bevaeger sig vak fra hinanden.
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