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Description 

 

Variable-pitch propeller or repeller  

 

The invention relates to a variable-pitch propeller or 

repeller having a hub with propeller or repeller blades of 

variable pitch fastened thereto and having a pitch adjusting 

facility for changing the pitch of the blades. The invention 

further relates to a nacelle drive with such a variable-pitch 

propeller and a wind energy system with such a variable-pitch 

repeller. 

 

Floating or submersible facilities, such as ships or wind 

energy systems for example, can be exposed to highly variable 

operating conditions. Such highly variable operating 

conditions may be for example different thrust and speed 

requirements, as are present when a ship travels through ice 

and freely. When travelling through ice a relatively high 

level of thrust is required at low speed (or rate of advance) 

and when travelling freely a relatively low level of thrust is 

required at high speed (or rate of advance). Highly variable 

operating conditions can for example also be due to very 

different load states or usage profiles (e.g. patrol speed and 

cruise speed in the case of a ship). Another example is the 

(load-free) switching of a propeller from sail position to 

propulsion position in the case of a sailing ship. 

 

When ships are operating in ice the entire output of the drive 

machine is generally required for forward movement. The output 

of the machine here is determined by the product of speed and 

torque. When travelling through ice, in order to be able to 

supply the maximum output to overcome the resistance produced 

by the ice, the speed of the motor should be selected so that 

a maximum output is achieved. In the case of an electric motor 

1 Description Variable-pitch propeller or repeller The invention relates to a variable-pitch propeller or
repeller having a hub with propeller or repeller blades of variable pitch fastened thereto and having a
pitch adjusting facility for changing the pitch of the blades. The invention further relates to a nacelle
drive with such a variable-pitch propeller and a wind energy system with such a variable-pitch repeller.
Floating or submersible facilities, such as ships or wind energy systems for example, can be exposed
to highly variable operating conditions. Such highly variable operating conditions may be for example
different thrust and speed requirements, as are present when a ship travels through ice and freely.
When travelling through ice a relatively high level of thrust is required at low speed (or rate of advance)
and when travelling freely a relatively low level of thrust is required at high speed (or rate of advance).
Highly variable operating conditions can for example also be due to very different load states or usage
profiles (e.g. patrol speed and cruise speed in the case of a ship). Another example is the (load-free)
switching of a propeller from sail position to propulsion position in the case of a sailing ship. When
ships are operating in ice the entire output of the drive machine is generally required for forward
movement. The output of the machine here is determined by the product of speed and torque. When
travelling through ice, in order to be able to supply the maximum output to overcome the resistance
produced by the ice, the speed of the motor should be selected so that a maximum output is achieved.
In the case of an electric motor  2 
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this is generally achieved at maximum speed (without field-

weakening mode). This means that the propeller is designed or 

set for a low rate of advance in the water at maximum motor 

speed (without field-weakening mode). For free travel, in 

other words travel on open sea or lake, it is then barely 

possible to increase speed, particularly in the case of 

permanent-field electric motors. This means that only low 

speeds can be achieved even during free travel. 

 

To resolve this problem DE 101 357 11 A1 discloses a drive 

train for a shaft system of an ice-breaking ship or one that 

travels in ice, wherein an internal combustion engine is 

present, to the output shaft of which a step-down gearing 

system is connected, which acts on a propeller shaft on the 

output side, and a rotor of an electric generator connected to 

the output shaft of the internal combustion engine is also 

present. When traveling through ice the propeller pitch is 

scaled back and the electric load of the generator is reduced. 

These measures prevent the motor speed dropping below a 

specified value. 

 

A nacelle drive is known from DE 198 347 36 A1, in which a 

propeller casing is mounted around the drive propeller of the 

nacelle drive for an ice-free navigation period. The propeller 

casing is removed during navigation under ice conditions. The 

power consumption of the propeller is kept constant in casing 

mode and casing-free mode. To this end the blade pitch of the 

propeller is enlarged during free travel (i.e. casing mode) 

and reduced during ice travel (i.e. casing-free mode). 

 

The pitch adjusting facility for adjusting the pitch of the 

propeller blades in a nacelle drive generally comprises – as 

disclosed for example in WO 2005/021374 A1 – a hydraulic drive 

and regulation facility. However this requires the propeller 

this is generally achieved at maximum speed (without field-weakening mode). This means that the
propeller is designed or set for a low rate of advance in the water at maximum motor speed (without
field-weakening mode). For free travel, in other words travel on open sea or lake, it is then barely
possible to Increase speed, particularly in the case of permanent-field electric motors. This means that
only low speeds can be achieved even during free travel. To resolve this problem DE 101 357 11 Al
discloses a drive train for a shaft system of an ice-breaking ship or one that travels in ice, wherein an
Internal combustion engine is present, to the output shaft of winch a step-down gearing system is
connected, which acts on a propeller shaft on the output side, and a rotor of an electric generator
connected to the output shaft of the Internal combustion engine is also present. When traveling
through ice the propeller pitch is scaled back and the electric load of the generator is reduced. These
measures prevent the motor speed dropping below a specified value. A nacelle drive is known from
DE 198 347 36 Al, in winch a propeller casing is mounted around the drive propeller of the nacelle
drive for an Ice-free navigation period. The propeller casing is removed during navigation under ice
conditions. The power consumption of the propeller is kept constant in casing mode and casing-free
mode. To this end the blade pitch of the propeller is enlarged during free travel (i.e. casing mode) and
reduced during ice travel (i.e. casing-free mode). The pitch adjusting facility for adjusting the pitch of
the propeller blades in a nacelle drive generally comprises - as disclosed for example in WO
2005/021374 Al - a hydraulic drive and regulation facility. However this requires the propeller  3 shaft
to be configured as a hollow shaft and hydraulic oil to be Introduced into the control and drive lines to
the hydraulic adjusting hub disposed in the hollow chamber of the hollow shaft. However there is no
space for this in nacelle drives, in particular when an electric drive motor is accommodated in the
nacelle housing to drive the propeller shaft and when two propellers are used. There is also the risk of
an oil leak in the nacelle housing. It is therefore the object of the present invention to specify a
variable-pitch propeller or repeller, winch can be adjusted to different operating conditions by changing
the pitch of the blades with little technical outlay and taking up little space and without the risk of
leakage in a component holding it on a facility, e.g. a nacelle housing. 
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shaft to be configured as a hollow shaft and hydraulic oil to 

be introduced into the control and drive lines to the 

hydraulic adjusting hub disposed in the hollow chamber of the 

hollow shaft. However there is no space for this in nacelle 

drives, in particular when an electric drive motor is 

accommodated in the nacelle housing to drive the propeller 

shaft and when two propellers are used. There is also the risk 

of an oil leak in the nacelle housing. 

 

It is therefore the object of the present invention to specify 

a variable-pitch propeller or repeller, which can be adjusted 

to different operating conditions by changing the pitch of the 

blades with little technical outlay and taking up little space 

and without the risk of leakage in a component holding it on a 

facility, e.g. a nacelle housing. 

 

This object is achieved by a variable-pitch propeller or 

repeller as claimed in claim 1. Advantageous embodiments of 

the variable-pitch propeller and repeller are the subject 

matter of claims 2 to 10. A nacelle drive having such a 

variable-pitch propeller is the subject matter of claims 11 to 

14 and a wind energy system having such a variable-pitch 

repeller is the subject matter of claim 15. 

 

The invention is based on the knowledge that extensive 

adjustment of the pitch of the blades is often not necessary, 

since in most instances, particularly in the case of electric 

propulsion drives or generators, only a numerically limited 

number of different operating points, often even only just two 

operating points (for example one operating point for ice 

travel and one operating point for free travel or one 

operating point for a large load and one operating point for a 

small load) has to be mapped by the propeller. If only this 

numerically limited number of operating points has to be 

This object is achieved by a variable-pitch propeller or repeller as claimed in claim 1. Advantageous
embodiments of the variable-pitch propeller and repeller are the subject matter of claims 2 to 10. A
nacelle drive having such a variable-pitch propeller is the subject matter of claims 11 to 14 and a wind
energy system having such a variable-pitch repeller is the subject matter of claim 15. The invention is
based on the knowledge that extensive adjustment of the pitch of the blades is often not necessary,
since in most Instances, particularly in the case of electric propulsion drives or generators, only a
numerically limited number of different operating points, often even only just two operating points (for
example one operating point for ice travel and one operating point for free travel or one operating point
for a large load and one operating point for a small load) has to be mapped by the propeller. If only this
numerically limited number of operating points has to be  4 covered, in particular also if switching
between the operating points is possible without any load on the propeller or repeller, the structural
measures for adjusting the pitch of the blades can be kept simple. A speed under thrust can then
largely also be achieved by varying the speed of the drive machine for the propeller shaft, in particular
of an electric motor. The use of just one electric drive facility to move the blades, in particular to move
the blades without load on the propeller, and an electrically actuatable locking facility means that the
pitch adjusting facility can be configured as relatively small and compact. The use of a locking facility
also means that the electric drive facility only has to be activated to adjust the blade pitch. The output
and therefore the size of the electric drive facility and its electrical energy requirement can therefore be
kept relatively small. It is therefore possible to dispose the pitch adjusting facility in the hub so that
space is not required for it in the interior of a component holding the variable-pitch propeller or repeller,
e.g. a nacelle housing. It is even possible to transfer the small amount of electrical energy required by
the pitch adjusting facility inductively by means of an energy transfer facility from an interior of the
component holding the variable-pitch propeller or repeller (e.g. a nacelle housing) to the pitch adjusting
facility in the hub. According to one particularly compact, space-saving and also structurally simple
embodiment the electric drive facility has a first electric ring motor having an annular rotor and an
annular stator, which have the same axis as the rotation axis of the variable-pitch propeller or repeller,
and a drive mechanism for converting a rotational movement of the rotor to  
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covered, in particular also if switching between the operating 

points is possible without any load on the propeller or 

repeller, the structural measures for adjusting the pitch of 

the blades can be kept simple. A speed under thrust can then 

largely also be achieved by varying the speed of the drive 

machine for the propeller shaft, in particular of an electric 

motor. 

 

The use of just one electric drive facility to move the 

blades, in particular to move the blades without load on the 

propeller, and an electrically actuatable locking facility 

means that the pitch adjusting facility can be configured as 

relatively small and compact. The use of a locking facility 

also means that the electric drive facility only has to be 

activated to adjust the blade pitch. The output and therefore 

the size of the electric drive facility and its electrical 

energy requirement can therefore be kept relatively small. It 

is therefore possible to dispose the pitch adjusting facility 

in the hub so that space is not required for it in the 

interior of a component holding the variable-pitch propeller 

or repeller, e.g. a nacelle housing. It is even possible to 

transfer the small amount of electrical energy required by the 

pitch adjusting facility inductively by means of an energy 

transfer facility from an interior of the component holding 

the variable-pitch propeller or repeller (e.g. a nacelle 

housing) to the pitch adjusting facility in the hub. 

 

According to one particularly compact, space-saving and also 

structurally simple embodiment the electric drive facility has 

a first electric ring motor having an annular rotor and an 

annular stator, which have the same axis as the rotation axis 

of the variable-pitch propeller or repeller, and a drive 

mechanism for converting a rotational movement of the rotor to 

5 a rotational movement of the blades about their longitudinal axis. According to one structurally
particularly simple embodiment the drive mechanism comprises a yoke that can move in the direction
of the rotation axis. The first electric mg motor can then move the yoke for example by way of a
movement thread in the direction of the rotation axis of the propeller or repeller and thus bring about a
rotational movement of the blades (e.g. by way of sliding blocks or a suitable rod system). Alternatively
the drive mechanism can also comprise a yoke that can rotate about the rotation axis. If the rotor of
the electric mg motor is connected in a torsionally resistant manner to the yoke, a rotation of the rotor
can bring about a rotation of the yoke and therefore a rotational movement of the blades (e.g. by way
of sliding blocks or a suitable rod system). The locking system can also have a particularly high level of
compactness and also a simple structure, in that the locking facility comprises bolts that can be moved
in the direction of the rotation axis and the rotor of the first ring motor has openings to accommodate
the bolts. According to one structurally particularly simple and space-saving embodiment for electrical
actuation the locking facility here comprises a second electric ring motor having an annular stator and
an annular rotor, which have the same axis as the rotation axis of the variable-pitch propeller or
repeller, and a drive mechanism for converting a rotational movement of the rotor to a movement of
the bolts in the direction of the rotation axis.  6 
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a rotational movement of the blades about their longitudinal 

axis. 

 

According to one structurally particularly simple embodiment 

the drive mechanism comprises a yoke that can move in the 

direction of the rotation axis. The first electric ring motor 

can then move the yoke for example by way of a movement thread 

in the direction of the rotation axis of the propeller or 

repeller and thus bring about a rotational movement of the 

blades (e.g. by way of sliding blocks or a suitable rod 

system). 

 

Alternatively the drive mechanism can also comprise a yoke 

that can rotate about the rotation axis. If the rotor of the 

electric ring motor is connected in a torsionally resistant 

manner to the yoke, a rotation of the rotor can bring about a 

rotation of the yoke and therefore a rotational movement of 

the blades (e.g. by way of sliding blocks or a suitable rod 

system). 

 

The locking system can also have a particularly high level of 

compactness and also a simple structure, in that the locking 

facility comprises bolts that can be moved in the direction of 

the rotation axis and the rotor of the first ring motor has 

openings to accommodate the bolts. 

 

According to one structurally particularly simple and space-

saving embodiment for electrical actuation the locking 

facility here comprises a second electric ring motor having an 

annular stator and an annular rotor, which have the same axis 

as the rotation axis of the variable-pitch propeller or 

repeller, and a drive mechanism for converting a rotational 

movement of the rotor to a movement of the bolts in the 

direction of the rotation axis. 

According to one alternative structurally very simple embodiment the electric drive facility can also
have at least one electric linear motor having a rotor and a stator and a drive mechanism for
converting a linear movement of the rotor to a rotational movement of the blades about their
longitudinal axis. The locking facility can then have a disk, which can be rotated in the peripheral
direction of the rotation axis of the variable-pitch propeller or repeller, to fix the drive mechanism or
linear motor in respect of a movement in the direction of the rotation axis. Because of the small energy
requirement of the pitch adjusting facility, the pitch adjusting facility advantageously comprises an
energy transfer facility for the inductive transfer of electrical energy from outside the propeller or
repeller (for example from an interior of a component holding the variable-pitch propeller, e.g. a nacelle
housing) to the pitch adjusting facility. The energy transfer facility can be configured for example in the
form of a generator with the same axis as the rotation axis of the variable-pitch propeller or repeller,
the stator part of winch is disposed in an interior of the component, e.g. the nacelle housing, and is
energized for the duration of the blade adjustment, while the rotor part supplying the pitch adjusting
facility circulates with the hub. To achieve a particularly low electrical energy consumption, the pitch
adjusting facility is preferably configured in such a manner that during an as far as possible load-free
(in other words the drive motor or generator outputs no power and consumes none) movement of the
blades by the electric drive  7 facility, the locking facility is deactivated and when the blade pitch is
locked by the locking facility, the electric drive facility is deactivated. A variable-pitch propeller as
described above can in principle be used for any type of drive system for floating or submersible
facilities, for example for conventional shaft systems and broadside systems. One particularly
advantageous application is the application for a sailing ship with (load-free) switching from a sail
position to a propulsion position. 
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According to one alternative structurally very simple 

embodiment the electric drive facility can also have at least 

one electric linear motor having a rotor and a stator and a 

drive mechanism for converting a linear movement of the rotor 

to a rotational movement of the blades about their 

longitudinal axis. 

 

The locking facility can then have a disk, which can be 

rotated in the peripheral direction of the rotation axis of 

the variable-pitch propeller or repeller, to fix the drive 

mechanism or linear motor in respect of a movement in the 

direction of the rotation axis. 

 

Because of the small energy requirement of the pitch adjusting 

facility, the pitch adjusting facility advantageously 

comprises an energy transfer facility for the inductive 

transfer of electrical energy from outside the propeller or 

repeller (for example from an interior of a component holding 

the variable-pitch propeller, e.g. a nacelle housing) to the 

pitch adjusting facility. The energy transfer facility can be 

configured for example in the form of a generator with the 

same axis as the rotation axis of the variable-pitch propeller 

or repeller, the stator part of which is disposed in an 

interior of the component, e.g. the nacelle housing, and is 

energized for the duration of the blade adjustment, while the 

rotor part supplying the pitch adjusting facility circulates 

with the hub. 

 

To achieve a particularly low electrical energy consumption, 

the pitch adjusting facility is preferably configured in such 

a manner that during an as far as possible load-free (in other 

words the drive motor or generator outputs no power and 

consumes none) movement of the blades by the electric drive 

However there are preferred uses wherever a propeller or repeller shaft with the variable-pitch
propeller or repeller disposed thereon is supported in a nacelle-type housing, with the result that the
use of a hydraulic pitch adjusting facility for the propeller or repeller blades is problematic. This is the
case primarily for nacelle drives for floating facilities and in nacelles of wind energy systems. An
inventive nacelle drive for driving a floating facility then comprises an underwater housing having a
propeller shaft supported in a rotatable manner therein and a variable-pitch propeller as described
above disposed on one end of the propeller shaft. According to one particularly advantageous
embodiment the nacelle drive has an electric motor disposed in the housing to drive the propeller
shaft. The electric motor here is preferably configured as a permanent-magnet motor. The nacelle
drive can also have a further variable-pitch propeller as described above disposed on the other end of
the propeller shaft. The two propellers here can rotate in the same direction or in opposing directions.
8 An inventive wind energy system comprises a nacelle housing having a repeller shaft supported
rotatably therein and a variable-pitch repeller as described above disposed on one end of the repeller
shaft. The invention and further advantageous embodiments of the invention according to features of
the subclafins are described in more detail based on exemplary embodiments in the figures, in winch: 
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facility, the locking facility is deactivated and when the 

blade pitch is locked by the locking facility, the electric 

drive facility is deactivated. 

 

A variable-pitch propeller as described above can in principle 

be used for any type of drive system for floating or 

submersible facilities, for example for conventional shaft 

systems and broadside systems. One particularly advantageous 

application is the application for a sailing ship with (load-

free) switching from a sail position to a propulsion position. 

 

However there are preferred uses wherever a propeller or 

repeller shaft with the variable-pitch propeller or repeller 

disposed thereon is supported in a nacelle-type housing, with 

the result that the use of a hydraulic pitch adjusting 

facility for the propeller or repeller blades is problematic. 

This is the case primarily for nacelle drives for floating 

facilities and in nacelles of wind energy systems. 

 

An inventive nacelle drive for driving a floating facility 

then comprises an underwater housing having a propeller shaft 

supported in a rotatable manner therein and a variable-pitch 

propeller as described above disposed on one end of the 

propeller shaft. 

 

According to one particularly advantageous embodiment the 

nacelle drive has an electric motor disposed in the housing to 

drive the propeller shaft. The electric motor here is 

preferably configured as a permanent-magnet motor. 

 

The nacelle drive can also have a further variable-pitch 

propeller as described above disposed on the other end of the 

propeller shaft. The two propellers here can rotate in the 

same direction or in opposing directions. 

Figure Figure 1 2 shows a nacelle drive having variable-pitch propeller, shows a detailed view of the
facility from Figure 1 and an inventive pitch adjusting Figure 
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An inventive wind energy system comprises a nacelle housing 

having a repeller shaft supported rotatably therein and a 

variable-pitch repeller as described above disposed on one end 

of the repeller shaft. 

 

The invention and further advantageous embodiments of the 

invention according to features of the subclaims are described 

in more detail based on exemplary embodiments in the figures, 

in which: 

 

Figure 1 shows a nacelle drive having an inventive 

variable-pitch propeller,  

Figure 2 shows a detailed view of the pitch adjusting 

facility from Figure 1 and 

Figure 3 shows a wind energy system having an inventive 

variable-pitch repeller. 

 

Figure 1 shows a simplified and schematic diagram of a partial 

longitudinal section through a nacelle drive 1, which serves 

as a drive facility for a floating or submersible facility, 

e.g. a ship or offshore platform and to this end is fastened 

to the rear 2 of the floating facility in such a manner that 

it can rotate about an axis A. Such a nacelle drive is 

frequently also referred to as a rudder propeller, thruster or 

pod drive and usually has a drive output of 0.5 to 30 MW. 

 

The nacelle drive 1 comprises a nacelle-type underwater 

housing 3, which is embodied in a hydrodynamically optimized 

manner and is disposed on the rear 2 of the floating or 

submersible facility in such a manner that it can rotate by 

means of a shaft 4. A propeller shaft 5 is supported within 

the housing 3 in such a manner that it can rotate by means of 

bearings 6 and projects out of the housing 3. A variable-pitch 

3 shows a wind energy system having an inventive  variable-pitch repeller. Figure 1 shows a simplified
and schematic diagram of a partial longitudinal section through a nacelle drive 1, winch serves as a
drive facility for a floating or submersible facility, e.g. a ship or offshore platform and to this end is
fastened to the rear 2 of the floating facility in such a manner that it can rotate about an axis A. Such a
nacelle drive is frequently also referred to as a rudder propeller, thruster or pod drive and usually has a
drive output of 0.5 to 30 MW. The nacelle drive 1 comprises a nacelle-type underwater housing 3,
winch is embodied in a hydrodynamically optimized manner and is disposed on the rear 2 of the
floating or submersible facility in such a manner that it can rotate by means of a shaft 4. A propeller
shaft 5 is supported wfiLtfin the housing 3 in such a manner that it can rotate by means of bearings 6
and projects out of the housing 3. A variable-pitch 9 propeller 7 disposed outside the housing 3 rests
respectively on both ends of the propeller shaft 5. The propeller shaft 5 is driven by an electric motor 8,
winch is also disposed within the housing 3. In this exemplary embodiment the two variable-pitch
propellers 7 are driven in the same direction by the motor 8. However other embodiments are also
possible. For example the two propellers 7 can also be driven in opposing directions by means of a
gearing system disposed in the underwater housing 3. Instead of a single electric motor 8 two electric
motors can be disposed back to back in the underwater housing 3, each driving just one of the two
propellers 7 by way of a propeller shaft. A nacelle drive having just a single propeller is also possible.
The electric motor for driving the propeller shaft 5 can also be located outside the housing 3 in the
filter-18)r of the floating or submersible facility and can be coupled by way of a gearing system (e.g. a
crown wheel-bevel gear system) and a vertical shaft running through the shaft 4 can be coupled to the
propeller shaft 5 (so-called L arrangement or Z arrangement). 
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propeller 7 disposed outside the housing 3 rests respectively 

on both ends of the propeller shaft 5. The propeller shaft 5 

is driven by an electric motor 8, which is also disposed 

within the housing 3. In this exemplary embodiment the two 

variable-pitch propellers 7 are driven in the same direction 

by the motor 8. However other embodiments are also possible. 

For example the two propellers 7 can also be driven in 

opposing directions by means of a gearing system disposed in 

the underwater housing 3. Instead of a single electric motor 8 

two electric motors can be disposed back to back in the 

underwater housing 3, each driving just one of the two 

propellers 7 by way of a propeller shaft. A nacelle drive 

having just a single propeller is also possible. The electric 

motor for driving the propeller shaft 5 can also be located 

outside the housing 3 in the interior of the floating or 

submersible facility and can be coupled by way of a gearing 

system (e.g. a crown wheel-bevel gear system) and a vertical 

shaft running through the shaft 4 can be coupled to the 

propeller shaft 5 (so-called L arrangement or Z arrangement). 

 

The propeller shaft 5 has a propeller hub 9 at each of its two 

ends with an adjusting facility 10 for the pitch of the 

propeller blades 11 of the propellers 7. The pitch adjusting 

facility 10 allows the pitch of the propeller blades 11 to be 

set, here for example for just two different operating points 

of the floating facility (for example ice travel and free 

travel). The pitch adjusting facility 11 is therefore 

configured so that it only allows just two different blade 

pitches. 

 

The precise structure of the pitch adjusting facility 10 is 

now described in more detail with reference to Figure 2. The 

pitch adjusting facility 10 comprises an electric drive 

facility 20 for moving the blades 11 from the blade pitch for 

The propeller shaft 5 has a propeller hub 9 at each of Its two ends with an adjusting facility 10 for the
pitch of the propeller blades 11 of the propellers 7. The pitch adjusting facility 10 allows the pitch of the
propeller blades 11 to be set, here for example for just two different opera-L.11-1g points of the
floating facility (for example ice travel and free travel). The pitch adjusting facility 11 is therefore
configured so that It only allows just two different blade pitches. The precise structure of the pitch
adjusting facility 10 is now described in more detail with reference to figure 2. The pitch adjusting
facility 10 comprises an electric drive facility 20 for moving the blades 11 from the blade pitch for 10 ice
travel to the blade pitch for free travel and back and an electrically actuatable locking facility 40 for
locking the blades 11 in the respective blade pitch. Each propeller blade 11 has an adjusting plate 25
at its foot, winch is supported in the hub 9 in a manner not shown in more detail so that it can be
rotated in such a manner that the propeller blade 11 can be rotated about its longitudinal axis and the
pitch of the propeller blade 11 can thus be changed. The electric drive facility 20 comprises a first
electric ring motor 21 (frequently also referred to as a RIM drive) , having an annular stator 22 and an
annular rotor 23, supported by means of bearings 37 in a rotatable manner in a housing 26 of the
adjusting hub 9, said stator 22 and rotor 23 having the same axis as the propeller shaft 5 or the
rotation axis B of the variable-pitch propeller 7, and a drive mechanism 24 for converting a rotational
movement of the rotor 23 to a rotational movement of the propeller blades 7 about their longitudinal
axis. The drive mechanism 24 comprises a yoke 27, winch is located in the interior of the housing 26
of the adjusting hub 9 and can be moved in the direction of the rotation axis B of the propeller shaft
between a first position C and a second position D, and the adjusting plate 25 described above. The
yoke 27 here is supported in a torsionally resistant manner in the housing 26 in respect of the rotation
axis B (e.g. by means of slide rails). The annular rotor 27 has a thread 28 on the inside of its ring, said
thread 28 engaging with an external thread 29 of the yoke 27 in such a manner that a movement of the
rotor 23 about the rotation axis B produces a movement of the yoke 27 in the direction of the rotation
axis B. Depending on the rotation direction of the  
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ice travel to the blade pitch for free travel and back and an 

electrically actuatable locking facility 40 for locking the 

blades 11 in the respective blade pitch. 

 

Each propeller blade 11 has an adjusting plate 25 at its foot, 

which is supported in the hub 9 in a manner not shown in more 

detail so that it can be rotated in such a manner that the 

propeller blade 11 can be rotated about its longitudinal axis 

and the pitch of the propeller blade 11 can thus be changed. 

 

The electric drive facility 20 comprises a first electric ring 

motor 21 (frequently also referred to as a RIM drive), having 

an annular stator 22 and an annular rotor 23, supported by 

means of bearings 37 in a rotatable manner in a housing 26 of 

the adjusting hub 9, said stator 22 and rotor 23 having the 

same axis as the propeller shaft 5 or the rotation axis B of 

the variable-pitch propeller 7, and a drive mechanism 24 for 

converting a rotational movement of the rotor 23 to a 

rotational movement of the propeller blades 7 about their 

longitudinal axis. The drive mechanism 24 comprises a yoke 27, 

which is located in the interior of the housing 26 of the 

adjusting hub 9 and can be moved in the direction of the 

rotation axis B of the propeller shaft between a first 

position C and a second position D, and the adjusting plate 25 

described above. 

 

The yoke 27 here is supported in a torsionally resistant 

manner in the housing 26 in respect of the rotation axis B 

(e.g. by means of slide rails). The annular rotor 27 has a 

thread 28 on the inside of its ring, said thread 28 engaging 

with an external thread 29 of the yoke 27 in such a manner 

that a movement of the rotor 23 about the rotation axis B 

produces a movement of the yoke 27 in the direction of the 

rotation axis B. Depending on the rotation direction of the 

11 rotor 23, the yoke 27 is moved either toward the ring motor 21 or away from the ring motor 21.
Each adjusting plate 25 for the propeller blades has a carrier 30, winch projects Into an optionally
radically peripheral guide 31 present in the yoke 27 (e.g. with slide elements). A movement of the yoke
27 in the direction of the rotation axis B therefore produces a rotation of the adjusting plates 25 and
therefore a change in the pitch of the propeller blades 11. A distance H between the yoke 27 and the
rotor 23 defines a lift for the movement of the yoke 27. When the yoke 27 is in the Illustrated first
position C with maximum lift, the adjusting plates 25 and therefore the propeller blades 11 are in a first
position, winch corresponds for example to the position for ice travel. However when the lift is zero, in
other words the end face of the yoke 37 rests on the rotor 23 and the yoke 37 is in the second position
D, the adjusting plates 25 and the propeller blades 11 are in a second position, winch corresponds for
example to the position for free travel. After a movement of the yoke 27 to the first or second position
C or D, the yoke 27 is locked in said respective position by a locking facility 40 to prevent movement
about the axis B and also in the direction of the axis B. In the direction of the rotation axis B of the
propeller shaft 5 the locking facility 40 comprises movable bolts 41 and openings or holes 42 present
in the rotor 23 of the first mg motor 21 to accommodate the bolts 41. For the purpose of electrically
actuated locking the locking facility 40 comprises a second electric mg motor 43 having an annular
stator 44 and an annular rotor 45, winch have the same axis as the propeller shaft 5 or the rotation
axis B, and a drive mechanism 46 for  12 converting a rotational movement of the rotor 45 to a
movement of the bolts 41 in the direction of the rotation axis B of the propeller shaft 5. 
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rotor 23, the yoke 27 is moved either toward the ring motor 21 

or away from the ring motor 21. 

 

Each adjusting plate 25 for the propeller blades has a carrier 

30, which projects into an optionally radially peripheral 

guide 31 present in the yoke 27 (e.g. with slide elements). A 

movement of the yoke 27 in the direction of the rotation axis 

B therefore produces a rotation of the adjusting plates 25 and 

therefore a change in the pitch of the propeller blades 11. 

 

A distance H between the yoke 27 and the rotor 23 defines a 

lift for the movement of the yoke 27. When the yoke 27 is in 

the illustrated first position C with maximum lift, the 

adjusting plates 25 and therefore the propeller blades 11 are 

in a first position, which corresponds for example to the 

position for ice travel. However when the lift is zero, in 

other words the end face of the yoke 37 rests on the rotor 23 

and the yoke 37 is in the second position D, the adjusting 

plates 25 and the propeller blades 11 are in a second 

position, which corresponds for example to the position for 

free travel. 

 

After a movement of the yoke 27 to the first or second 

position C or D, the yoke 27 is locked in said respective 

position by a locking facility 40 to prevent movement about 

the axis B and also in the direction of the axis B. In the 

direction of the rotation axis B of the propeller shaft 5 the 

locking facility 40 comprises movable bolts 41 and openings or 

holes 42 present in the rotor 23 of the first ring motor 21 to 

accommodate the bolts 41. For the purpose of electrically 

actuated locking the locking facility 40 comprises a second 

electric ring motor 43 having an annular stator 44 and an 

annular rotor 45, which have the same axis as the propeller 

shaft 5 or the rotation axis B, and a drive mechanism 46 for 

The drive mechanism therefore comprises a mg 47, winch is supported on the yoke 27 in a torsionally
resistant manner in respect of the yoke 27 (e.g. by means of slide rails) and on winch the bolts 41 are
disposed in a regularly distributed manner. On the inside of its mg the annular rotor 45 has a thread
48, winch engages with an external thread 49 of the mg 47 in such a manner that a movement of the
rotor 45 about the rotation axis B produces a movement of the mg 47 and therefore of the bolts 41 in
the direction of the rotation axis B. Depending on the rotation direction of the rotor 45 the mg 47 with
the bolts 41 is moved either toward the mg motor 21 or away from the mg motor 21. The second ring
motor 43 can therefore be used to move the bolts 41 in the direction of the rotation axis B from a first
position illustrated in Figure 2, in which they are outside the holes 42, to a second position, in which
they are accommodated with a form fit by the holes 42, or vice versa. Such a form fit means that the
yoke 27 and the blades are fixed and locked with their respective blade pitch. The pitch adjusting
facility 10 here is configured so that when the blades are moved by the electric drive facility 20, the
locking facility 40 is deactivated and therefore no electrical energy is consumed and conversely, when
the blade pitch is locked by the locking facility 40, the electric drive facility 20 is deactivated and
therefore no electrical energy is consumed. Electrical energy consumption can therefore be 13 kept
very low. It is therefore possible to transfer the electrical energy inductively to the pitch adjusting
facility 10. To this end the nacelle drive 1 comprises an energy transfer facility (not shown in greater
detail) for the inductive transfer of electrical energy from an interior of the nacelle housing 3 to the pitch
adjusting facility 10. The person skilled in the art has a number of commonly used options for this
purpose, for example a coil pair (in each Instance a coil disposed in the adjusting hub 9 and a coil
disposed in the interior of the nacelle housing 3, the latter being energized with alternating current) can
be present for each of the mg motors 21, 43 for energy transfer purposes. The energy requirement
and space requirement of the ring motors 21, 43 can be even further reduced here, if the ring motors
21, 43 have a permanent-magnet rotor. 
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converting a rotational movement of the rotor 45 to a movement 

of the bolts 41 in the direction of the rotation axis B of the 

propeller shaft 5. 

 

The drive mechanism therefore comprises a ring 47, which is 

supported on the yoke 27 in a torsionally resistant manner in 

respect of the yoke 27 (e.g. by means of slide rails) and on 

which the bolts 41 are disposed in a regularly distributed 

manner. 

 

On the inside of its ring the annular rotor 45 has a thread 

48, which engages with an external thread 49 of the ring 47 in 

such a manner that a movement of the rotor 45 about the 

rotation axis B produces a movement of the ring 47 and 

therefore of the bolts 41 in the direction of the rotation 

axis B. Depending on the rotation direction of the rotor 45 

the ring 47 with the bolts 41 is moved either toward the ring 

motor 21 or away from the ring motor 21. 

 

The second ring motor 43 can therefore be used to move the 

bolts 41 in the direction of the rotation axis B from a first 

position illustrated in Figure 2, in which they are outside 

the holes 42, to a second position, in which they are 

accommodated with a form fit by the holes 42, or vice versa. 

Such a form fit means that the yoke 27 and the blades are 

fixed and locked with their respective blade pitch. 

 

The pitch adjusting facility 10 here is configured so that 

when the blades are moved by the electric drive facility 20, 

the locking facility 40 is deactivated and therefore no 

electrical energy is consumed and conversely, when the blade 

pitch is locked by the locking facility 40, the electric drive 

facility 20 is deactivated and therefore no electrical energy 

is consumed. Electrical energy consumption can therefore be 

For the ring motors to have the lowest possible electrical energy requirement, the blade pitch is
preferably not changed with a propeller load but in a load-free operating state, in other words only
driven by the water flow passing the propeller. A large number of other possible embodiments of
course also exist for the drive facility 20 and the locking facility 40. For example Instead of electric mg
motors, conventional electric motors and drive mechanisms based on gearwheels can also be used.
The drive mechanism can also comprise a yoke that can be rotated about the rotation axis of the
propeller shaft. When the rotor of the electric ring motor is connected in a  14 torsionally resistant
manner to the yoke, a rotation of the rotor can bring about a rotation of the yoke and therefore a
rotational movement of the propeller blades. Alternatively the electric drive facility can also have at
least one electric linear motor having a rotor and a stator and a drive mechanism for converting a
linear movement of the rotor to a rotational movement of the propeller blades about their longitudinal
axis. The locking facility can then have a disk that can be rotated in the peripheral direction of the
rotation axis of the propeller shaft to fix the drive mechanism or the linear motor in respect of a
movement in the direction of the rotation axis of the propeller shaft. Figure 3 shows a simplified
diagram of a wind energy system 50 having a tower 54, on which a nacelle housing 51 is positioned, in
which a repeller shaft 52 is supported rotatably and drives a generator. Disposed at one end of the
repeller shaft 52 is a variable-pitch repeller 53, the basic structure of which is identical to the
variable-pitch propeller for a nacelle drive described in conjunction with Figures 1 and 2. 
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kept very low. It is therefore possible to transfer the 

electrical energy inductively to the pitch adjusting facility 

10. 

 

To this end the nacelle drive 1 comprises an energy transfer 

facility (not shown in greater detail) for the inductive 

transfer of electrical energy from an interior of the nacelle 

housing 3 to the pitch adjusting facility 10. The person 

skilled in the art has a number of commonly used options for 

this purpose, for example a coil pair (in each instance a coil 

disposed in the adjusting hub 9 and a coil disposed in the 

interior of the nacelle housing 3, the latter being energized 

with alternating current) can be present for each of the ring 

motors 21, 43 for energy transfer purposes. 

 

The energy requirement and space requirement of the ring 

motors 21, 43 can be even further reduced here, if the ring 

motors 21, 43 have a permanent-magnet rotor. 

 

For the ring motors to have the lowest possible electrical 

energy requirement, the blade pitch is preferably not changed 

with a propeller load but in a load-free operating state, in 

other words only driven by the water flow passing the 

propeller. 

 

A large number of other possible embodiments of course also 

exist for the drive facility 20 and the locking facility 40. 

For example instead of electric ring motors, conventional 

electric motors and drive mechanisms based on gearwheels can 

also be used. 

 

The drive mechanism can also comprise a yoke that can be 

rotated about the rotation axis of the propeller shaft. When 

the rotor of the electric ring motor is connected in a 

15 Claims 1.A variable-pitch propeller (7) or repeller (53) having a hub (9) with propeller or repeller
blades (11) of variable pitch fastened thereto and having a pitch adjusting facility (10) for changing the
pitch of the propeller or repeller blades (11), characterized if that the pitch adjusting facility (10) if
disposed if the hub (9) and if configured so that it only allows a numerically 1=1-Led number of
different blade pitches, preferably only two blade pitches, to which end the pitch adjusting facility (10)
comprises an electric drive facility (20) for moving the blades (11) from a first to a second of the
numerically 1=1-Led number of blade pitches and  an electrically actuatable locking facility (40) for
locking the blades (11) if the numerically 1=1-Led number of different blade pitches. 
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torsionally resistant manner to the yoke, a rotation of the 

rotor can bring about a rotation of the yoke and therefore a 

rotational movement of the propeller blades. 

 

Alternatively the electric drive facility can also have at 

least one electric linear motor having a rotor and a stator 

and a drive mechanism for converting a linear movement of the 

rotor to a rotational movement of the propeller blades about 

their longitudinal axis. The locking facility can then have a 

disk that can be rotated in the peripheral direction of the 

rotation axis of the propeller shaft to fix the drive 

mechanism or the linear motor in respect of a movement in the 

direction of the rotation axis of the propeller shaft. 

 

Figure 3 shows a simplified diagram of a wind energy system 50 

having a tower 54, on which a nacelle housing 51 is 

positioned, in which a repeller shaft 52 is supported 

rotatably and drives a generator. Disposed at one end of the 

repeller shaft 52 is a variable-pitch repeller 53, the basic 

structure of which is identical to the variable-pitch 

propeller for a nacelle drive described in conjunction with 

Figures 1 and 2. 

2. The variable-pitch propeller (7) or repeller (53) as claimed if claim 1, characterized if that the electric
drive facility (20) has a first electric ring motor (21) having an annular stator (22) and an annular rotor
(23), winch have the same axis as the rotation axis (B) of the variable-pitch propeller (7) or repeller
(53), and a drive mechanism (24) for converting a rotational movement of the rotor (22) to a rotational
movement of the blades (11) about their longitudinal axis. 3. The variable-pitch propeller (7) or repeller
(53) as claimed in claim 2, characterized in that the drive mechanism (24) comprises a yoke (27) that
can move in the direction of the rotation axis (B).  16 4. The variable-pitch propeller (7) or repeller (53)
as claimed in claim 2, characterized in that the drive mechanism (24) comprises a yoke (27) that can
be rotated about the rotation axis (B).  5. The variable-pitch propeller (7) or repeller (53) as claimed in
one of claims 2 to 4, characterized in that the locking facility (40) comprises bolts (41) that can be
moved in the direction of the rotation axis (B) and the rotor (23) of the first ring motor (21) has
openings (42) to accommodate the bolts (41).  6. The variable-pitch propeller (7) or repeller (53) as
claimed in claim 5, characterized in that for electrical actuation the locking facility (40) comprises a
second electric mg motor (43) having an annular stator (44) and an annular rotor (45), winch have the
same axis as the rotation axis (B) of the variable-pitch propeller (7) or repeller (53), and a drive
mechanism (46) for converting a rotational movement of the rotor (45) to a movement of the bolts (41)
in the direction of the rotation axis (B). 
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Claims 

 

1. A variable-pitch propeller (7) or repeller (53) having a 

hub (9) with propeller or repeller blades (11) of variable 

pitch fastened thereto and having a pitch adjusting facility 

(10) for changing the pitch of the propeller or repeller 

blades (11), 

characterized in that the pitch adjusting facility (10) is 

disposed in the hub (9) and is configured so that it only 

allows a numerically limited number of different blade 

pitches, preferably only two blade pitches, to which end the 

pitch adjusting facility (10) 

- comprises an electric drive facility (20) for moving the 

blades (11) from a first to a second of the numerically 

limited number of blade pitches and 

- an electrically actuatable locking facility (40) for locking 

the blades (11) in the numerically limited number of different 

blade pitches.  

 

2. The variable-pitch propeller (7) or repeller (53) as 

claimed in claim 1, characterized in that the electric drive 

facility (20) has a first electric ring motor (21) having an 

annular stator (22) and an annular rotor (23), which have the 

same axis as the rotation axis (B) of the variable-pitch 

propeller (7) or repeller (53), and a drive mechanism (24) for 

converting a rotational movement of the rotor (22) to a 

rotational movement of the blades (11) about their 

longitudinal axis. 

 

3. The variable-pitch propeller (7) or repeller (53) as 

claimed in claim 2, characterized in that the drive mechanism 

(24) comprises a yoke (27) that can move in the direction of 

the rotation axis (B).  

 

7. The variable-pitch propeller (7) or repeller (53) as claimed in claim 1, characterized in that the
electric drive facility has at least one electric linear motor having a rotor and a stator and a drive
mechanism for converting a linear movement of the rotor to a rotational movement of the blades about
their longitudinal axis.  8. The variable-pitch propeller (7) or repeller (53) as claimed in claim 7,
characterized in that the locking facility has a disk, which can be rotated in the peripheral direction of
the rotation axis, to fix the drive mechanism or linear  17 motor in respect of a movement in the
direction of the rotation axis.  9. The variable-pitch propeller (7) or repeller (53) as claimed in one of
the preceding claims, characterized by an energy transfer facility for the inductive transfer of electrical
energy from outside the variable-pitch propeller or repeller to the pitch adjusting facility (10).  10. The
variable-pitch propeller (7) or repeller (53) as claimed in one of the preceding claims, characterized in
that the pitch adjusting facility (10) is configured so that when the blades (11) are moved by the electric
drive facility (20), the locking facility (40) is deactivated and when the blade pitch is locked by the
locking facility (40), the electric drive facility (20) is deactivated.  11. A nacelle drive (1) for driving a
floating facility, comprising: 
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4. The variable-pitch propeller (7) or repeller (53) as 

claimed in claim 2, characterized in that the drive mechanism 

(24) comprises a yoke (27) that can be rotated about the 

rotation axis (B).  

 

5. The variable-pitch propeller (7) or repeller (53) as 

claimed in one of claims 2 to 4, characterized in that the 

locking facility (40) comprises bolts (41) that can be moved 

in the direction of the rotation axis (B) and the rotor (23) 

of the first ring motor (21) has openings (42) to accommodate 

the bolts (41).  

 

6. The variable-pitch propeller (7) or repeller (53) as 

claimed in claim 5, characterized in that for electrical 

actuation the locking facility (40) comprises a second 

electric ring motor (43) having an annular stator (44) and an 

annular rotor (45), which have the same axis as the rotation 

axis (B) of the variable-pitch propeller (7) or repeller (53), 

and a drive mechanism (46) for converting a rotational 

movement of the rotor (45) to a movement of the bolts (41) in 

the direction of the rotation axis (B).  

 

7. The variable-pitch propeller (7) or repeller (53) as 

claimed in claim 1, characterized in that the electric drive 

facility has at least one electric linear motor having a rotor 

and a stator and a drive mechanism for converting a linear 

movement of the rotor to a rotational movement of the blades 

about their longitudinal axis. 

 

8. The variable-pitch propeller (7) or repeller (53) as 

claimed in claim 7, characterized in that the locking facility 

has a disk, which can be rotated in the peripheral direction 

of the rotation axis, to fix the drive mechanism or linear 

an underwater housing (3) having a propeller shaft (5) supported rotatably therein and  a variable-pitch
propeller (7) as claimed in one of the preceding claims disposed on one end of the propeller shaft (5).
12. The nacelle drive (1) as claimed in one of the preceding claims, characterized by an electric motor
(8) disposed in the housing (3) for driving the propeller shaft (5).  13. The nacelle drive (1) as claimed
in one of the preceding claims, characterized in that the electric motor (8) is configured as a
permanent-magnet motor.  18 14. The nacelle drive (1) as claimed in one of the preceding claims,
characterized by a further variable-pitch propeller (7) as claimed in one of claims 1 to 10 disposed on
the other end of the propeller shaft (5). 15. A wind energy system (50) comprising: 



 

17 

 

motor in respect of a movement in the direction of the 

rotation axis.  

 

9. The variable-pitch propeller (7) or repeller (53) as 

claimed in one of the preceding claims, characterized by an 

energy transfer facility for the inductive transfer of 

electrical energy from outside the variable-pitch propeller or 

repeller to the pitch adjusting facility (10).  

 

10. The variable-pitch propeller (7) or repeller (53) as 

claimed in one of the preceding claims, characterized in that 

the pitch adjusting facility (10) is configured so that when 

the blades (11) are moved by the electric drive facility (20), 

the locking facility (40) is deactivated and when the blade 

pitch is locked by the locking facility (40), the electric 

drive facility (20) is deactivated. 

 

11. A nacelle drive (1) for driving a floating facility, 

comprising: 

- an underwater housing (3) having a propeller shaft (5) 

supported rotatably therein and  

- a variable-pitch propeller (7) as claimed in one of the 

preceding claims disposed on one end of the propeller shaft 

(5).  

 

12. The nacelle drive (1) as claimed in one of the preceding 

claims, characterized by an electric motor (8) disposed in the 

housing (3) for driving the propeller shaft (5).  

 

13. The nacelle drive (1) as claimed in one of the preceding 

claims, characterized in that the electric motor (8) is 

configured as a permanent-magnet motor. 

 

a nacelle housing (51) having a repeller shaft (52) supported rotatably therein and  a variable-pitch
repeller (53) as claimed in one of the preceding claims disposed on one end of the repeller shaft (53). 
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14. The nacelle drive (1) as claimed in one of the preceding 

claims, characterized by a further variable-pitch propeller 

(7) as claimed in one of claims 1 to 10 disposed on the other 

end of the propeller shaft (5). 

 

15. A wind energy system (50) comprising: 

- a nacelle housing (51) having a repeller shaft (52) 

supported rotatably therein and  

- a variable-pitch repeller (53) as claimed in one of the 

preceding claims disposed on one end of the repeller shaft 

(53).  


