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Description

OBJECT OF THE INVENTION

[0001] The invention, as expressed in the title of this specification, refers to a compensated motor torque wind turbine.
[0002] More particularly, the object of the invention focuses on a motor torque wind turbine which is compensated
thanks to incorporating an inertial pendulum, so that its structural innovative design makes it able to capture the wind
energy with less effort than traditional machines, providing more uniform and quality energy by incorporating passive
mechanical systems that compensate for, accumulate and restore the power peaks and valleys caused by the wind
gusts as well as instant charge variations in isolated parts of the electrical grid.
[0003] This makes it a more compatible turbine with the electrical grid, able to work while connected to weak grids,
as it is a more tolerant machine, causing less disruption on the grid.
[0004] Also, it is advantageously suitable to work in parallel with other energy sources when satisfying the energy
demands in isolated places.
[0005] Basically, the new turbine has the particularity that it places the elements of the power train (generator, brake
disc and multiplier) in a pendulum, that is, suspended from a bearing aligned with the rotor shaft so that it allows them
to rotate until balancing, in its movement, the rotor torque, releasing the nacelle, the tower and the shoe brake from this
effort, being said principle equally applicable to other motor machines, such as aircraft and single propeller ships.
[0006] Optionally, the compensated motor torque wind turbine, in one embodiment for isolated applications or where
the quality of supply needs to be improved, is modified and supplemented by a set (kit) that improves the stability and
quality of the energy supply.
[0007] This modification consists of inserting hydrostatic transmission between the multiplier and the generator, so
that the generator, in through shaft version, is located on a large flywheel, both arranged at the base of the tower and
activated by a variable cylinder capacity hydraulic servomotor, through a hydraulic coupler.
[0008] On the multiplier and in place of the generator, a hydraulic station with its pump, filters and control accessories,
is mounted.
[0009] This solution allows direct use of synchronous generators to get the kind of generation (active or reactive)
wanted, giving the rotor the possibility of working at constant Lambda (λ) keeping the generator at constant revolutions
with the tolerance that the grid frequency allows.
[0010] When using eolic pumping or desalination by reverse osmosis, the generator, located at the base of the tower,
is replaced by a pump that, joined to the flywheel, will produce the energizing of the fluid in a more stable manner.
[0011] Besides, by its low cost and maintenance, derived from its simplicity, the proposed turbine may be profitable
in less wind potential sites, thereby increasing its expansion.
[0012] On the other hand, as it is a less overloaded structure, the turbine of the invention is also appropriate to replace
old turbines, allowing making use of the tower, shoe and electrical infrastructure by increasing the areas swept by the
rotor and get more equivalent hours in the same location.

FIELD OF THE INVENTION

[0013] The field of the present invention falls within the industry sector dedicated to the design, manufacture and
installation of wind turbines, applied to network generation, isolated generation, wind pumping and inverse osmosis
desalination.

BACKGROUND OF THE INVENTION

[0014] As it is known, wind is an energy that has been used since old times, especially as an aid to navigation. Currently,
modern wind turbines transform this energy in electricity pouring it to the grid. However, its lack of continuity, particularly
its lack of uniformity regarding intensity and direction, cause unfavorable conditions for both the turbines itself and for
the stability of the electrical system to which they connect, whose main feature must be providing continuity in the supply
and tension and frequency consistency.
[0015] Thus, as the wind occurs most of the time as short duration gusts, these, by intercepting the wind turbine rotor,
produce stress that affect both the wearing of the turbine and the quantity and quality of energy generated.
[0016] In this sense, it is important to remember that any variation of the wind speed affects:

a) The thrust (trust) on the turbine, which is proportional to the area swept by the rotor and the square of the wind speed.
b) The torque (torque) of the turbine which is proportional to the area swept by the rotor and the square of the wind
speed.
c) The rotor’s rotation speed which in turbines with variable rotor speed is directly proportional to the wind’s speed.
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[0017] Thus, thrust, torque and rotational speed of the turbine and hence its captured power, are affected with any
variation of sweep area and wind speed.
[0018] These variations generate loads that are supported by the structure of the turbine itself, through its mechanical
components, and transmitted to the ground trough the shoe.
[0019] When changes are in the direction of the wind, force torques result from misalignment of the axial thrust, which
must be supported, in the classic machines (windward three bladed -Danish model), by a set of brakes and pinion gear
motors attacking on the gear box that strain and overload the whole structure and its mechanical components, until
reaching the ground through the shoe. All this for not being self-steering geared turbines.
[0020] The current wind machine technology, whose design is based on the Danish model (windward three-bladed)
solves these problems sizing the structures for these loads and handling the machines with active regulation and control
servo systems, capable of dealing with the natural elements up to the limits of safety advice economy bearing.
[0021] In the current state of the art, the existence of two families of turbines, horizontal axis and vertical axis, is known.
Within the first ones, which are the ones that may concern us, a first classification between those that have the rotor to
windward and the ones that have it placed to leeward of the tower, could be done.
[0022] Windward models are, in general, known as Danish model, that is, triple bladed that incorporate generators of
various technologies with or without speed multipliers solidly attached to a nacelle governed by active guiding systems.
[0023] Leeward models are usually double bladed or single bladed that use faster rotors than the previous ones with
active or passive guidance systems.
[0024] In all known cases, the torque of the rotor is supported by the mechanical elements that make up the power
train and is transferred to the structure of the nacelle to the tower, shoe and ground. The rigidity, with which any variation
of the torque is transmitted to the power train components up to the generator, causes power peaks that tend to destabilize
the network and strain the turbine components.
[0025] Regarding the variation of the swept area and its influence on the technical parameters of the machine, we will
say that no known manufacturer uses this concept as the power regulator, as they all offer constant swept areas (affected
only by bending of the blades) unlike the present patent that considers the area swept by the rotor as a control variable
of power peaks and / or valleys and attenuation of thrust.
[0026] Thus, one of the main objectives of the present invention is to eliminate the described rigidities through systems
that can compensate, accumulate and restore those variations, preventing these from affecting the uniformity of rotation
of the generator, attenuating as a result, the power peaks and structural overloads.
[0027] To build a machine that strains less, designing it through mechanisms that provide it with greater degrees of
freedom, so that the own wind forces that afflict it, would serve to protect it, accommodating to new working positions
in equilibrium (passive systems) is the philosophy of the design object of the present invention, noting that the applicant
does not have knowledge of the existence of any other invention that presents similar technical, structural and config-
uration features.
[0028] A prior art example can be found in EP0085990.

EXPLANATION OF THE INVENTION

[0029] Thus, the compensated motor torque wind turbine which the present invention recommends, is shaped itself
as a remarkable novelty within its field of application, as it successfully reaches the objectives previously identified,
which characterizing, technical, structural and configuration details are fully exposed below, also being properly included
in the appended claims accompanying the present specification.
[0030] Thus, in all mechanical design the aim is for the structures comprising it to be balanced, either regarding their
supports or, if they rotate, regarding their rotation axis. Masses that form their components can, depending on their
location, balance or counterbalance. Joints among components can be rigid or with certain degrees of freedom. The
first ones, before a perturbation, they stress, while the second ones, before a perturbation, they accommodate changing
position, preventing stress.
[0031] Therefore, the result of placing the masses of some turbine components (generator, brake disk multiplier) in a
pendulum, suspended from a bearing aligned with the axis of the rotor, allowing them to rotate until balancing the rotor’s
torque, releasing the nacelle, tower and shoe from this effort, is one of the mechanical principles of the turbine object
of the present invention, being said principle, as mentioned above, also applicable to motor machines such as aircrafts
and single propeller ships.
[0032] Notwithstanding the foregoing, all the components that form the power train have within themselves or in their
interior elements that are spinning at different speeds and that accumulate much higher rotation kinetic energies than
those of the pendulum set. Understanding as inertia the property of a body to oppose any change in position, rotation
speed or movement, we may say that when the sum of the inertia of the rotating parts of the various elements that form
the power train (axle and gears and / or pulleys, brake disc, and generator rotor) exceeds the inertia of the pendulum
itself (multiplier, brake disc, generator) the one with less inertia, that is, the pendulum, will react to any perturbation of
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the torque, the rotating masses affecting the one with greater inertia less.
[0033] To improve this effect, the brake disc will be placed at the high speed shaft and accompanied by a flywheel
sized in function with each application to provide the running stability desired.
[0034] This is another objective pursued by the present invention, that is, any perturbation of the torque would be
absorbed mostly by the pendulum set with almost no effect in the uniformity of the generator’s rotation. This aspect is
closely linked to the quality of electricity generated.
[0035] On the other hand, the pendulum will not only balance the torque, but it will accumulate potential energy in its
motion when rising and it transfers it when falling. Therefore, it will behave as a regulator that will tend to standardize
the amount of energy injected to the grid, mitigating the peaks and smoothing the power valleys.
[0036] When the torque increases due to a gust of wind, the pendulum, as it has less inertia, will react rising immediately,
rotating in the same direction as the turbine rotor, therefore with no significant relative motion between both of them, to
a new position of equilibrium, without appreciably affecting the uniformity of rotation of the generator’s rotor.
[0037] On the contrary, when the gust stops as the torque falls, the pendulum descends to occupy a new position of
equilibrium, in its descent it will go in opposite direction to the rotation of the turbine and will restore the generator’s rotor
potential energy by returning a number of turns in function of the gear ratio, which is fixed, between rotor and generator.
[0038] If the gear ratio was, for example1 / 32 it would mean that when the pendulum makes a ¨ turn (90°) the
generator’s rotor shaft would have turned 32 / 4 = 8 revolutions. Thus, the pendulum restores in its descent, in the form
of revolutions of the generator, the energy accumulated in its motion.
[0039] Therefore, on machines designed under the present invention, when this effect wants to be maximized, there
will be a tendency to seek high gear ratios between rotor and generator, a feature that occurs in high power machines
due to the large rotor’s diameter.
[0040] In summary, any disturbance (gust) resulting in an increase in the torque, will be used in:

a) Accelerating the rotor and the slow shaft increasing its kinetic energy.
b) Increase the kinetic-potential energy of the pendulum raising it to a whole new balance position.
c) Increase the kinetic energy of the rotating masses forming the power train, including the generator’s rotor, brake
disc and flywheel.

[0041] These increments being divided in an inversely proportional way to their respective inertia.
[0042] On the other hand, to compensate the torque large pendulum masses, or large pendulum arms will be needed,
both the first and the second involve high costs and other problems. The most interesting thing is to go for designs that
are based on fast rotors, to capture the power at low drive torque (Single bladed or two-bladed) and try, with its own
weights (generator, brake disc and multiplier) conveniently located, to achieve to balance said torque. These weights
will be supplemented by a flywheel, which in our design may be located in the fast shaft of the multiplier, inside or outside
of it, thus increasing the inertia of the rotating parts and acting as a counterweight.
[0043] As discussed in the previous paragraph, the power captured by a wind turbine is a function of the area swept
by the rotor, being another important objective of the present invention to achieve changing the rotor’s swept area before
any increase or decrease of the wind speed, compensating for the peaks or valleys of the shaft thrust and therefore, the
captured power.
[0044] As the swept area is a function of the dihedral angle sine, in our case this is projected close to 155° in terms
of nominal power. From this angle any increase or decrease caused by the shaft thrust will significantly modify the swept
area and will serve as the first compensator for the power peaks or valleys.
[0045] This is achieved as the rotor is designed as an oscillating rotor which adapts its dihedral angle until finding the
dynamic equilibrium caused, on the one hand, by the destabilizing moment created by the shaft thrust and on the other
hand, by the stabilizing moment created by the misalignment of the centrifugal forces of the blade and the counterweight.
This floating motion of the blade is the first gust absorber. When the gust comes, the dihedral angle becomes smaller
by decreasing the area, when the gust stops, the dihedral becomes bigger by increasing the area, and this phenomenon
of absorption improves the stability of power.
[0046] In our design, the absorption is done by elastomers located in the rotor’s fork, which when compressed allow
variations of 6 10° of the dihedral.
[0047] As it is a design to leeward, the tower blade should be properly distanced to avoid the shadow effect arising
from the trail of the tower. In our design this is achieved by properly sizing the length of the spindle. As the width profile
of the trail for a circular tower is more reduced for certain Reynold numbers (Re <103 preferred or Re>5 * 105) we will
look for more suitable diameters to minimize the trail effect in the range of wind speeds of the machine operation.
[0048] On the other hand, the rotor that is best suited for the desired conditions of low torque is the single bladed,
which also presents other clear advantages like describing a dihedral angle of rotation in its motion, which tends to
distance itself from the tower in function of the radius, thus encouraging, a distancing from the tower that minimizes the
trail effect. In our design we intend, for the reasons already explained, for the angle of the blade with the vertical plane
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to be close to 155° in nominal power conditions, which moves the blade even further away from the tower.
[0049] It should be noted that the rotor in the single bladed version is counterweighted for both its static and dynamic
equilibrium. In turn, the distribution of masses along the blade, as well as the placement of the counterweight is the
subject of a detailed study to achieve the desired rotation dynamic equilibrium angle that is intended. The blade and
counterweight are joined through the hub to the rotor’s fork with an oscillating tie, formed by fork and a cardan joint which
can transmit the torque and axial thrust for each equilibrium angle giving the set a degree of freedom that avoids pitching
moments associated with different incident wind speeds when the blade moves at different ground heights. In our design,
the joint is integrated on the outer ring of a bearing housing a worm screw whose carved crown gives shape to the inner
ring of said bearing where the rotor hub flanges.
[0050] The hub serves as a link between the blade and the counterweight. In our design, the blade is attached to the
hub by an elliptical flange and the counterweight, usually of molten lead, is joined by a cylindrical flange of smaller
diameter, as the hub has a tapered shape. The hub is connected in its center to the mobile ring of the joint crossing it
through the outer flange. Counterweight, hub and blade form the rotor.
[0051] The power control will be held by the step change of the blade through a worm screw which, located on the
joint, acts on the carved crown in the bearing inner ring, to which the rotor is flanged. Its position is controlled by encoder.
This mechanism will also serve as an aerodynamic brake, putting the blade in flag.
[0052] Another desired effect in these rotors is the elimination of alternating stress in the blades. By an appropriate
rotation speed and a correct mass distribution, which places the center of gravity of the blade where desired (close to
50% of its length) we will achieve that for any rotation angle, the centrifugal forces will dominate over the bending ones,
so that the dominant effort will be the traction, in order to eliminate the sign change caused by the bending component,
thus contributing to all the blade area supporting the stress. The single bladed rotor as it is faster supports this effect.
[0053] Being a single bladed, it will have a low starting torque in the turbine, therefore, in the case of an application
on an island, it will have a set of batteries to start up the turbine. And in case of connecting to the grid the start will occur
by absorbing energy from it according to a controlled acceleration ramp.
[0054] The turbine’s nacelle is a clearly differentiating element with respect to the classic wind turbines. Formed by
two halves directly welded, like a lentil-shaped it has an aerodynamic shape to minimize the force of the wind and its
trail will not negatively affect the rotor’s performance. Within the space occupied by the two halves, hydraulic components,
control and geared motor cabinets responsible for guiding the turbine, are housed. Unlike in all known machines, in our
design, multiplier, brake disc and generator are not inside the nacelle.
[0055] From the nacelle and forming part of itself, a crank arm is placed, whose end holds a spindle, crossed by the
slow shaft, that will align the rotor with the pendulum set that forms the power train, through two bearings, one will be
the rotor bearing, located to leeward of the spindle and another bearing that holds the pendulum located windward of
the spindle.
[0056] For orientation with the machine stopped, the turbine of the invention provides for having a reversible execution
geared motor brake that engaged through a pinion, on the bearing inner ring that holds the nacelle, governs the position
of it until the machine connects to the grid. Once the machine is connected, the motor brake is unblocked releasing the
set of the nacelle, as it is a self geared turbine. This gear motor-brake, is used to unwind, when necessary, the cables
that form the loop inside the tower, or to position the nacelle where desired, for example in maintenance operations.
[0057] Statically balancing, with respect to the gear shaft, the whole nacelle is desirable to achieve a correct self
gearing of the machine. The guarantee of the self gearing when running is complete, since the gear force (the shaft
thrust) is applied, in leeward execution, far from the gear shaft, as it is applied in the bisector of the dihedral covering
the rotor, which ensures stability in motion.
[0058] In the design of the pendulum set, a multiplier of parallel shafts of extra long execution has been sought to
allow for the center of gravity of the pendulum to be distanced enough so that, in its angular motion and with the generator
and wheel masses, it can compensate the torque at 55° and thus achieve the desired effect. The unique design of the
multiplier of parallel shafts in an extra long execution is based in a design in two stages, the first one of the low speed
shaft formed by an epicyclical train and the second one, the high speed shaft, with chain transmission to achieve the
desired distance between shafts. In the high speed shaft of the multiplier and within itself, lies a flywheel which in addition
to counterbalancing will give the set great running stability and thus ensure that the inertia of the rotating parts far
outweigh the inertia of the pendulum itself. The rest of it, up to 90° degrees, remains as a safety reserve for emergency
braking.
[0059] In our design, the length of the spindle has received special attention as it important, on the one hand, to
separate the blade to minimize the shadow effect of the tower, and on the other hand, to approximate the center of
gravity of the pendulum to the gear shaft of the tower to prevent that unwanted gyroscopic gearing effects would generate
during its motion.
[0060] In the hydrostatic transmission option, the generator is separated from the pendulum to be mounted in dual
shaft execution on a large flywheel, located at the base of the tower at ground level. In the place where the generator
was located in the pendulum, an oil hydraulic central that will push pressured oil to a servo drive variable cylinder engine,
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will be mounted, its conducts going through a rotating connector located in the nacelle, which will allow the turbine to
orientate without twisting the hydraulic conducts. The return of hydraulic fluid will go back to the central through a second
rotating connector.
[0061] The flexibility that the oil hydraulic servomotor gives will allow adjusting, at all times, its engine cylinder to
provide variable torque at constant revolutions, a condition required by the large inertia of the flywheel that will refuse
to vary its speed. Flywheel and generator rotor will rotate in a stable and steady manner, allowing the turbine rotor to
accelerate and decelerate for work at λ (Lambda) constant, which improves its performance (the rotor’s). Because these
are generators that can be synchronous (sources) it will allow adjusting the cost to generate the desired quality of energy.
[0062] In the case of isolated applications with on demand generation, the large inertia accumulated on the flywheel
will allow us to have the necessary time to adjust the propeller pitch (pitch) and easily capture the demanded power
without the need of using electronic power, or dissipating resistances of the excess energy.
[0063] In order for the turbine rotor to start easily, a torque hydraulic coupler is installed between the oil hydraulic
servomotor shaft and the generator shaft. In the case of pumping or desalination by reverse osmosis, instead of the
generator, a pump attached to the flywheel will be installed, causing a more uniform flow which will avoid the formation
of water hammer. If it was pumped from deep wells, the pump would go submerged in depth and its shaft operated
through the flywheel, by cardan transmission. For this, the tower will be installed directly over the well.
[0064] The described compensated motor torque wind turbine thus represents an innovative solution with features
and performance unknown to this date, reasons that along with its practical use, gives enough foundation to obtain the
privilege of exclusivity requested herein.

DESCRIPTION OF THE DRAWINGS

[0065] To complement the description being made and in order to help better understand the features of the invention,
a set of drawings is attached to the present specification as an integral part of itself, wherein the following is shown as
way of illustration but not limited to:

Figure 1.- Shows a schematic side elevation view of the compensated motor torque wind turbine, object of the
invention, in a preferred embodiment of a leeward single bladed execution, showing the main parts and elements
of which is made up.
Figure 2.- Shows a schematic side elevation view of a variant of embodiment of the turbine according to the invention,
in an alternative example of execution with a hydrostatic transmission, generator, and large flywheel at the base of
the tower.
Figure 3.- Shows a front elevation view of the turbine shown in figure 1, in operation, showing the direction of rotation
and the compensating effect of the pendulum in detail.
Figure 4.- Shows schematic views, in lateral section, of the elements that form the pendulum set, in the case that
this incorporates the generator, showing the configuration and disposition in detail.
Figure 5.- Shows a view in perspective of the pendulum wind turbine in a single bladed to leeward execution, as
shown in figure 1, in which, in enlarged detail, the elements that constitute the rotor and the ones that integrate the
propeller pitch, are shown.
Figure 6 - Shows an enlarged side view which shows the disposition of the pendulum assembly and the rotor
assembly on the nacelle and tower.
Figure 7.- Shows an enlarged side view in which the disposition of the stabilization kit at the base of the tower is shown.
Figure 8.- Shows an enlarged side view in which the pendulum set with the oil hydraulic central and the conducts
to the rotating fitting, located in the nacelle, are shown.
Figure 9.- Shows an enlarged side view in which the disposition of the stabilization kit, in its version for a pumping
application, at the base of the tower, is shown.

PREFERRED EMBODIMENT OF THE INVENTION

[0066] In view of the aforementioned figures, and according to the numeration adopted, an example of a preferred
embodiment of the invention is shown as well as an alternative variant thereof, which comprises the parts and elements
that are detailed and described below, having used the following numerical references to designate them in the figures:

1. rotor
2. spindle
3. low speed shaft
4. first bearing (pendulum set)
5. multiplier
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6. generator
7. gear bearing
8. tower
9. nacelle
10. elastomers
11. flywheel
12. blade
13. brake disc
14. gear motor-brake
15. crank arm
16. fork
17. hub
18. counterweight
19. joint
20. worm screw
21. mobile ring
22. second flywheel
23. oil hydraulic servomotor
24. hydraulic coupler
25. oil hydraulic central
26. rotating connector
27. pump
28. pendulum set
29. high speed shaft

[0067] Thus, as shown in said figures, the compensated motor torque wind turbine, which is recommended, consists
of a single blade turbine with a rotor (1) preferably located to leeward of the tower (8), as shown in figure 1, being
alternatively also located to windward through appropriate variations to its structure, for example through a boomerang-
shaped design.
[0068] Said rotor (1) is oscillating, cushioned by elastomers (10) located in the periphery of the fork (16) coupled to a
slow speed shaft (3) which goes through a spindle (2) which holds a multiplier (5), a generator (6), and a brake disc (13),
through a first bearing (4) that allows them to balance until compensating, in its angular motion, the torque and releasing
the nacelle (9) from this stress.
[0069] The multiplier set (5), generator (6) and brake disc (13) form the pendulum or pendulum set (28).
[0070] The nacelle (9) formed by two halves in a lentil shape in which interior, the hydraulic components, control
cabinets and gear motors (14) in charge of orientating the turbine in the start phase through engaging it with the inner
ring of another gear bearing (7) flanged to the end of the tower (8), are housed.
[0071] From the nacelle (9) and forming part of itself, a crank arm (15) is placed, to which upper end the spindle (2)
is attached and crossed by the low speed shaft (3) that aligns the rotor (1) with the pendulum set (28) through two
bearings, one is the rotor bearing (18) and the other one is the bearing (4) that holds the pendulum (28).
[0072] In turn, the oscillating rotor (1) is formed by the blade (12) joined to the counterweight (18) through the hub
(17) by means of flanges. Also, the hub (17) joins through its central part the mobile ring of the joint (19) which it crosses
it through an exterior flange.
[0073] In a practical embodiment of the invention, a 28m rotor (1) diameter turbine, in a single bladed execution, able
to capture 200 Kw a 11 m/s when it rotates at 64.8 rpm with a torque of 2947 daNm, is given as an example.
[0074] From these data, (torque of 2947 daNm) the pendulum set is determined and dimensioned, which is going to
compensate looking for the appropriate mass disposition (multiplier (5), generator (6), and brake disc (13)) so that,
placed at a convenient distance (pendulum crank arm), the torque is balanced to a determined angle.
[0075] Below there is a table generated with weights and distances of the centers of gravity with regard to the pendulum
shaft x=x for each component and thus, verify that for an arm of 1.4 m and an angle close to 55°, the turbine torque is
balanced.

Component Mass Kg. Dist. CG m. Arm 55° Moment of balance m*kg

Multiplier 2,830.80 0.78 0.64 1,808.71

Brake Disc casing 70.00 1.46 1.20 83.72

Brake disc 106.55 1.40 1.15 122.20
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[0076] We can see that the moment of balance (3,505.48 mKg) is slightly higher than the torque (2,947 daNm) and
therefore it will balance it for an angular motion lower than 55°.
[0077] In the following table we will verify that the moments of inertia with regard to the shaft of the rotating parts that
form the pendulum set, go beyond 5.93 times the ones of the pendulum itself.

(continued)

Component Mass Kg. Dist. CG m. Arm 55° Moment of balance m*kg

Generator 1,300.00 1.40 1.15 1,490.86

Total 4,307.35 3,505.48

Rotating parts
Mass 
Kg.

Moment of 
Inertia Kg*. 

m2

Relation to low speed 
shaft

Omega 
Rad./s

Reduction to low speed 
shaft I xx
Kg. m2

Multip.Slow speed 
shaft

279.20 14.89 1.00 6.59 14.89

Multip.Interm ediate 
shaft

180.80 4.10 4.00 26.36 65.60

Multip.counte rshaft 204.00 6.76 4.00 26.36 108.16

Multip.Fast speed 
shaft

102.40 0.95 23.50 154.87 524.64

Internal flywheel 649.20 54.70 23.50 154.87 30,208.08

Brake disc 106.55 7.00 23.50 154.87 3,865.75

Generator rotor 300.00 3.60 23.50 154.87 1,988.10

TOTAL MASS ROTATING PARTS 1,822.15
MOMENT OF INERTIA REDUCED TO THE LOW SPEED SHAFT (Rotating parts of the pendulum) (A) 36,775.21
MOMENT OF INERTIA OF THE WIND TURBINE ROTOR 26,000.00 TOTAL MOMENT OF INERTIA OF THE POWER
TRAIN
ROTATING PARTS 62,775.21

Pendulum Mass Kg.
Axial moment of inertia 

Kg.* m2
Interaxial Distance to the 

low shaft m

Reduction to low speed 
shaft I xx
Kg. m2

Multip. casing 1,415.20 817.00 0.65 1,141.92

Multip. Low speed 
shaft

279.20 14.89 0.00 14.89

Multip. 
Intermediate shaft

180.00 4.10 0.50 49.30

Multip 
countershaft

204.00 6.76 1.00 210.76

Multip. Fast speed 
shaft

102.40 0.95 1.40 201.65

Interval flywheel 649.20 43.40 1.40 1,315.83

Brake disc casing 70.00 9.30 1.46 158.51

Brake disc 106.55 7.00 1.40 215.84
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[0078] The obtained result guarantees that when facing a gust that causes a variation in the torque, the one with less
inertia (pendulum) will react first without thus affecting the generator’s rotor. This condition guarantees the generation
of more uniform energy and therefore, of a better quality.
[0079] To clarify how the rotor (1) adapts the dihedron in fuction of the wind gusts, thus mody=ifying its sweep area
and chshioning the wind thrusts on the turbine, the equation that governs the dynamic equilibrium is shown, in which
for a rotor at constant revolutions and turbine facing the wind the following applies:

Variation of the kinetic moment of the rotor (1) according to the w (moment of balance) = moment of thrust of the
active part of the blade (12) (moment of unbalance). 

In turn 

Where, 

Being:

u: normal shaft to oscillating blade shaft (w) and normal to the longitudinal shaft of the blade (z)
Γth: The trust arm
e: Dihedron angle
ω: angular speed of the rotor (constant)
Iuz: the inertia product of plane u-z
Iuu: moment of inertia according to u shaft
Izz: moment of inertia according to z shaft (shaft long. blade)

From this, the equilibrium angle of the dihedron can be determined, in function of the wind speed and its corresponding
sweep area variation.

(continued)

Pendulum Mass Kg.
Axial moment of inertia 

Kg.* m2
Interaxial Distance to the 

low shaft m

Reduction to low speed 
shaft I xx
Kg. m2

Generator 1,300.00 67.00 1.40 2,615.00

TOTAL PENDULUM MASS 4,307.35
MOMENT OF INERTIA OF THE PENDULUM
WITH RESPECT TO THE LOW SPEED SHAFT (B) 6,196.71 A/B RATIO = 5.93

Vm/s 5 6 7 8 9

e° 6.24 7.48 8.86 9.85 10.97

%area 98.8 98.0 97.6 97.0 96.2

Vm/s 10 11 12 13 14 15

e° 12.04 13.04 13.96 14.79 15.53 16.16

%area 95.6 94.8 94.1 93.3 92.7 92.0
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[0080] In the table above, we can see how the wind speed affects the dihedron variation and the sweep area and
therefore its gust cushioning effect.
[0081] In summary, the invention recommends a compensated motor torque wind turbine that has the particularity of
arranging the elements that form the power train, that is, the multiplier (5), the generator (6), and the brake disc (13) in
a pendulum way, being suspended from the spindle (2) through a first bearing (4) aligned with the rotor (1) shaft (3) so
that they can rotate, compensating, in its angular motion, the torque handled by the rotor (1) until balancing it avoiding
said torque to be transferred to the nacelle (9), tower (8) and shoe, which stay uncharged.
[0082] This pendulum set accumulates potential energy when rising in its angular motion and it releases it when the
gust stops and descends rotating in opposite direction of the turbine’s rotor (1) rotation, restituting turns to the generator’s
rotor (6), being this effect a power regulator that will tend to uniform the amount of energy in the grid, smoothing the
peaks and valleys through passive mechanical means.
[0083] If there is any perturbation in the torque, caused by a wind gust, this will affect the pendulum set (28) in the
first place, which will automatically adapt to its new balance position, without affecting the rotation uniformity of the
generator rotor (6) because the inertia of the rotating parts of the components that form the power train are higher than
the inertia of the masses of the pendulum set itself (28) which will translate in generating more uniform and higher quality
energy through passive mechanical means.
[0084] Besides, if there is any wind gust that modifies the shaft thrust on the rotor (1), this will adopt the dihedron
angle of the blade (12) in its rotation movement, modifying its swept area, to the dihedron of about 155° in nominal
conditions and being in dynamic balance, on the one hand, the stabilizing moment created by the dealignment of the
blade (12) and counterweight (18) masses, and on the other hand, the destabilizing moment created by the resultant of
the wind axial thrust. This adaptation of the swept area, proportionally inverse to the wind speed, is the first passive
system of power peaks and valleys cushioning and thrusts on the turbine’s structure.
[0085] To improve the rotation uniformity of the generator (6) rotor the turbine has a flywheel (11) located aligned with
the shaft of the generator (6) that can be located both in the multiplier (5) or in its the exterior, acting as a brake disc
(13) and in any case, always in the fast speed shaft (29).
[0086] In turn, the power transmission between the rotor (1) and the low speed shaft (3) is done by oscillating ties
through forks (16) and joint (19). The oscillation of the joint is limited to 6 10°, by means of a set of elastomers (10) to
the oscillation shaft (w-w) of the rotor (1).
[0087] The fork (16) and joint (19) set allows transmitting the torque and the shaft thrust for each balance angle,
providing the set with a degree of freedom that avoids the transmission of tilting moments derived from the difference
in speeds of the wind, as the blade (12) goes at different ground heights in its rotation movement.
[0088] It should be noted that to control the pass of the propeller there is a mechanism of crown and worm screw
integrated in the joint (19), in which the crown constitutes the mobile ring (21) of a double ball bearing, carved in its
central part, and the worm screw (20) is integrated in the exterior ring, fixed, of the bearing forming the joint (19) as
shown in figure 4.
[0089] On the mobile ring (21) the hub (17) of the rotor (1) is flanged. This mechanism allows controlling the propeller
passing to adjust the power captured by the turbine when being triggered by a hydraulic or electrical engine.
[0090] The hub (17) serves as a connection between the blade (12) and the counterweight (18). These three elements
form the rotor (1).
[0091] It should also be noted that for the orientation with the machine stopped, the turbine of the invention provides
for having a reversible execution geared motor brake (14), which engaged through a pinion, on the bearing inner ring
(7) that holds the nacelle (9), governs the position of it until the machine connects to the grid. Once the machine is
connected, the motor brake is unblocked releasing the set of the nacelle (9), as it is a self geared turbine. This gear
motor-brake (14), is used to unwind, when necessary, the cables that form the loop inside the tower (8), or to position
the nacelle (9) where desired, for example in maintenance operations.
[0092] Finally, it should be mentioned that the described system of compensated motor torque wind turbine in which
the elements that form the power train (multiplier (5), generator (6), brake (13)) are suspended by means of a bearing
(4), aligned with the rotor (1) shaft (3), so that they can balance, compensating in their angular motion the rotor (1) torque
until balanced, and it is equally applicable to other single propelled motor machines such as, boats and aircrafts, in which
the generator (5) is substituted by an engine and the chassis is substituted by a spindle.
[0093] In an alternative embodiment of the turbine with hydrostatic transmission, a oil hydraulic central (25) will be
placed on the multiplier (5), where the generator (6) was previously placed, the central (25) being part, along with the
multiplier (5), of the pendulum set (28) in place of the generator (6) that is located at the base of the tower.
[0094] In turn, the generator (6) will be placed at the foot of the tower (8), where it will be part of the stabilization kit
composed by a second flywheel (22) attached to the generator (6) passing shaft, being both activated through a oil
hydraulic servomotor (23) of variable cylinder, through a hydraulic coupler (24).
[0095] This stabilizing kit, will be optional and will be flanged between the shoe’s base and the base of the tower (8),
both bases with flanges of the same size, providing more height to the rotor (1) shaft.
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[0096] In this embodiment the mechanical power at the exit of the multiplier (5) will be transformed in oil hydraulic
power in the form of volume x oil pressure, in the pump located in the oil hydraulic central (25) transmitted to the oil
hydraulic servomotor (23) through pressure conducts, that going through a rotating connector (26), located in the nacelle
(9), will form a closed circuit.
[0097] The flexibility provided by the cylinder variation of the servomotor (23) will allow maintaining almost constant
revolutions in the generator (6) + flywheel (22) set, regardless of the rotor (1) revolutions, which will work at constant λ
(lambda), improving the rotor’s performance.
[0098] This application will be of interest when generating energy in a more uniform way, especially in isolated appli-
cations or when the generator (6) is connected to weak grids.
[0099] If the application was eolic pumping or inverse osmosis desalination, in this stabilization kit the generator (6)
will be substituted by a pump (27) which, attached to the second flywheel (22) will be activated by the servomotor (23)
through hydraulic coupler (24).
[0100] Besides, in the case of well pumping, the pump (27) would go submerged in depth and its shaft operated
through the flywheel (22), by cardan transmission.
[0101] We would like to highlight that the design of the multiplier (5) is vital to achieve the objective of torque compen-
sation, and of cushioning, storing and energy transmission.
[0102] To achieve the first objective, the torque compensation, a multiplier (5) with spaced parallel shafts will be
designed, which will allow increasing the lever arm, so that the compensating masses (generator (6) + flywheel (11))
are not excessive.
[0103] To achieve the second objective (cushioning, storing and energy transmission) it will be sought that the inertias
of the rotating parts exceed the inertia of the pendulum set itself, that is why a flywheel (11) is placed in the fast speed
shaft (29) (further) that besides acting as a counterweight, it increases the inertias of the rotating parts, so that if there
is a disturbance in the torque, this affects as little as possible the rotating uniformity of the generator rotor.
[0104] Thus, this multiplier (5) (see figure 4) held from a concentric bearing with the motor shaft that allows it to balance,
compensating in its angular motion said torque, is designed with two multiplying stages, the first one formed by a multiplier
with an epicyclical design of three or more satellites, suitable to support the high entry torques and a second stage
formed by a chain transmission, suitable to separate the distance between shafts.
[0105] On the fast speed shaft (29) and inside the multiplier itself (5), said flywheel (11) will be placed, that besides
acting as a counterweight, it will uniform the turning speed of it and therefore the speed of the generator shaft to which
is attached directly. On the other end of the fast speed shaft (29) the brake disc (13) is located.

Claims

1. COMPENSATED MOTOR TORQUE WIND TURBINE, of the type constituted by a single bladed rotor (1) having a
single blade (12) attached to a low speed shaft (3) that goes through a spindle (2) held from a nacelle (9), arranged
on a gear bearing (7) placed on the top of the tower (8), attached by means of the corresponding shoe, characterized
in that it has the elements that form the power train, that is, the multiplier (5), the generator (6), and the brake disc
(13) suspended from the nacelle (9) through a first bearing (4) aligned with the rotor (1) shaft (3) forming a pendulum
set (28) that allows them to rotate, compensating, in its angular motion, the torque of the rotor (1) until balancing it
avoiding said torque to be transferred to the nacelle (9), the tower (8) and the shoe; in that said pendulum set (28)
accumulates potential energy when rising in its angular motion and it releases it when the gust stops and descends
rotating in opposite direction of the turbine’s rotor (1) rotation, restituting turns to the generator’s rotor (6) being this
effect a power regulator that will tend to uniform the amount of energy in the grid, smoothing the peaks and valleys
through passive mechanical means.

2. COMPENSATED MOTOR TORQUE WIND TURBINE, according to claim 1, characterized in that the structure
and configuration of the pendulum set (28) is such that the inertia of the rotating parts of the components that form
the power train are higher than the inertia of the masses of the pendulum set itself (28).

3. COMPENSATED MOTOR TORQUE WIND TURBINE, according to claims 1 and 2, characterized in that the
multiplier (5) is made of parallel shafts of extra long execution, formed by two or more multiplying stages, wherein
the slow stage is of epicyclical design with three or more satellites, suited to transmit the torque and the fast stage
is a chain transmission suited to achieve the extra long execution and because on its high speed shaft (29) there
is a flywheel (11) which gives speed stability and increases the inertia of the rotating parts, so that in the event of
a disturbance of the torque, this affects the pendulum set (28) without perturbing the speed uniformity of the generator
(6) shaft.
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4. COMPENSATED MOTOR TORQUE WIND TURBINE, according to claims 1 to 3, characterized in that the rotor
(1) is a single bladed oscillating rotor cushioned by elastomers (10), placed between fork (16) and joint (19), with
dihedron of 155° in nominal conditions when being in dynamic balance, on the one hand, the stabilizing moment
created by the dealignment of the blade (12) and counterweight (18) masses, and on the other hand, the destabilizing
moment created by the resultant of the wind axial thrust.

5. COMPENSATED MOTOR TORQUE WIND TURBINE, according to claims 1 to 4, characterized in that to control
the pass of the propeller there is a mechanism of crown and worm screw integrated in the joint (19), in which the
crown constitutes the mobile ring (21) of a double ball bearing, carved in its central part, and the worm screw (20)
is integrated in the exterior ring, fixed, of the bearing forming the joint (19); on the mobile ring (21) the hub (17) of
the rotor (1) is flanged.

6. COMPENSATED MOTOR TORQUE WIND TURBINE, according to claims 1 to 5, characterized in that the nacelle
(9) is of an elliptical section formed by two halves welded in a lentil shape in which interior, the hydraulic components,
control cabinets and gear motors are housed; and from the nacelle (9) and forming part of itself, a crank arm (15),
that holds the spindle (2), the rotor (1) and the pendulum set (28), is placed to leeward.

7. COMPENSATED MOTOR TORQUE WIND TURBINE, according to claims 1, 2, 3, 5 and 6 characterized in that
in an embodiment with a greater uniformity and quality in the energy supply, a hydrostatic transmission is inserted
between the multiplier (5) and the generator (6), so that the generator (6) in a through shaft version, is located
attached to a second flywheel (22) both located at the base of the tower (8), being activated by an oil hydraulic
servimotor (23) of variable cylinder through a hydraulic coupler (24); said set forms a stabilization kit; and on the
multiplier (5) an oil hydraulic central (25) is mounted forming part of the pendulum set (28) in place of the generator
(6) which is placed at the base of the tower.

Patentansprüche

1. KOMPENSIERTEN MOTOR TORQUE WINDKRAFTANLAGE, von der Art, von einer einzigen Blattrotor gebildet
(1) mit einer Einzelklinge (12), die an einer Abtriebswelle (3), die durch eine Spindel geht (2) gehalten frm eine
Gondel (9 ) auf der Spitze des Turms platziert auf einem Getriebelager (7) (8) angeordnet, mittels der entsprechenden
Schuh angebracht ist, dadurch gekennzeichnet, dass sie die Elemente aufweist, die den Antriebsstrang bilden,
das heißt, der Multiplikator (5) der Generator (6) und die Bremsscheibe (13) von der Gondel aufgehängt (9) durch
ein erstes Lager (4) mit dem Rotor (1) Welle (3) bilden einer Pendelsatz (28) ausgerichtet ist, die ihnen erlaubt,
drehen, kompensieren, in seiner Winkelbewegung, das Drehmoment des Rotors (1), bis es die Vermeidung dieser
Ausgleich Drehmoment (9) an der Gondel übertragen werden, der Turm (8) und der Schuh; daß das Pendel ser
(28) potentielle Energie sammelt, wenn in seiner Winkelbewegung steigt und es freigibt, wenn der Windstoß stoppt
und steigt un entgegengesetzte Richtung des turbine’s Rotor (1) Umdrehung dreht, dreht sich Rückgabe an den
Rotor generator’s (6) dieser Effekt ein Leistungsregler, die zu einheitlichen die Menge an Energie in das Netz neigen
wird, die Spitzen und Täler durch passive mechanische Mittel zu glätten.

2. KOMPENSIERTEN MOTOR TORQUE WINDKRAFTANLAGE, nach Anspruch 1, dadurch gekennzeichnet, dass
die Struktur und Konfiguration des Pendels Satz (28) so ist, daß die Trägheit der rotierenden Teile der Komponenten,
die den Antriebsstrang bilden, sind höher als die Trägheit der Masse des Pendels selbst eingestellt (28).

3. KOMPENSIERTEN MOTOR TORQUE WINDKRAFTANLAGE, nach den Ansprüchen 1 und 2, dadurch gekenn-
zeichnet, daß der Multiplikator (5) paralleler Wellen von besonders langen Ausführung hergestellt ist, gebildet durch
zwei oder mehr Multiplikationsstufen, wobei die langsame Stufe des Planeten Design ist mit drei oder mehr Satelliten,
geeignet zu übertragen das Drehmoment und die schnelle Phase ein Kettengetriebe ist, das extra lange Ausführung
und weil auf der Hochgeschwindigkeitswelle (29) ein Schwungrad (11), die Drehzahlstabilität verleiht und erhöht
die Trägheit der rotierenden Teile geeignet zu erreichen, so dass in im Falle einer Störung des Drehmoments betrifft
dies die Pendel-Set (28), ohne die Geschwindigkeit Einheitlichkeit des Generators (6) Welle zu stören.

4. KOMPENSIERTEN MOTOR TORQUE WINDKRAFTANLAGE, nach den Ansprüchen 1 bis 3, dadurch gekenn-
zeichnet, dass der Rotor (1) eine Stech oszillierenden Rotor durch Elastomere (10) abgefedert ist, die zwischen
Gabel (16) und Gelenk (19), mit Dieder von 155° in Bedingungen nominal ist, wenn im dynamischen Gleichgewicht
auf der Seite, von der Dealignment der Klinge (12) und Gegengewicht (18) Masse und auf der anderen Seite, die
destabilisierende Moment erzeugt durch die resultierende der Wind Axialschub erzeugt das stabilisierende Moment.
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5. KOMPENSIERTEN MOTOR TORQUE WINDKRAFTANLAGE, nach den Ansprüchen 1 bis 4, dadurch gekenn-
zeichnet, dass der Durchgang des Propellers zu steuern, gibt es einen Mechanismus der Schraube Krone und
Wurm in das Gelenk integriert (19), in dem die Krone des mobilen Ring (21) aus einem Doppelkugel bildet Lager
in seinem mittleren Teil geschnitzt, und die Schnecke (20) in dem äußeren Ring, fest, des Lagers bildet das Gelenk
(19) integriert ist; auf dem mobilen Ring (21) der Nabe (17) des Rotors (1) angeflanscht ist.

6. KOMPENSIERTEN MOTOR TORQUE WINDKRAFTANLAGE, nach den Ansprüchen 1 bis 5, dadurch gekenn-
zeichnet, dass die Gondel (9) mit elliptischem Querschnitt durch zwei Hälften verschweißt in einer Linsenform, in
dem Innenraum, die hydraulischen Komponenten, Schaltschränke und Getriebemotoren untergebracht sind gebildet
ist; und von der Gondel (9) und ein Teil des sich bildenden , einem Kurbelarm (15), dass hält die Spindel (2), der
Rotor (1) und dem Pendelsatz (28), wird in Lee platziert.

7. KOMPENSIERTEN MOTOR TORQUE WINDKRAFTANLAGE, nach einem der Ansprüche 1,2,3,5 und 6, dass in
einer Ausführungsform mit einer größeren Gleichmäßigkeit und Qualität der Energieversorgung gekennzeichnet,
daß ein hydrostatisches Getriebe zwischen dem Multiplizierer (5) und dem Generator (6) eingesetzt ist, so dass die
Generator (6) in einer durchgehenden Welle Versionen, gelegen auf einer zweiten Schwungrad angebracht ist (22),
die beide an der Basis des Turms (8), wobei durch einen ölhydraulischen Servomotor (23) variabler Zylinder durch
einen hydraulischen Koppler aktiviert ( 24); sagte bildet eine Stabilisierung Satz festgelegt; und auf dem Multiplizierer
(5) eine ölhydraulische Zentral (25) montiert ist, ein Teil des Pendels Satz (28) anstelle des Generators (6) bildet,
die an der Basis des Turms angeordnet ist.

Revendications

1. COMPENSATION TURBINE MOTEUR COUPLE DE VENT, du type constitué par un seul rotor à pales (1) ayant
une seule lame (12) fixé à un arbre à basse vitesse (3) qui passe par une broche (2) a tenu frm une nacelle (9),
disposé sur un palier d’engrenage (7) placé sur le sommet de la tour (8), fixé au moyen du patin correspondant,
caractérisé en ce qu’il comporte les éléments qui constituent la chaîne de traction, qui est, le multiplicateur (5), le
générateur (6), et le disque de frein (13) suspendues à partir de la nacelle (9) à travers un premier palier (4) aligné
avec le rotor (1), l’arbre (3) formant un ensemble à pendule (28) qui leur permet d’ faire tourner, en compensant,
dans son déplacement angulaire, le couple de rotation du rotor (1) jusqu’à ce équilibrage en évitant ledit couple soit
transféré à la nacelle (9), la tour (8) et le patin; en ce que ledit ser pendulaire (28) accumule l’énergie potentielle
lorsque la hausse dans son mouvement angulaire et le libère lorsque la rafale et arrête la rotation descend non
sens inverse du rotor turbine’s (1) de rotation, la restitution se tourne vers le rotor de generator’s (6) étant cet effet
un régulateur de puissance qui tend à uniformiser la quantité d’énergie dans le réseau, le lissage des pics et des
vallées par des moyens mécaniques passifs.

2. COMPENSATION TURBINE COUPLE MOTEUR DU VENT, selon la revendication 1, caractérisé en ce que la
structure et la configuration de l’ensemble à pendule (28) est tel que l’inertie des parties tournantes des composants
qui forment la chaîne de traction est supérieure à l’inertie de les masses de la pendule lui-même (28) fixés.

3. COMPENSATION TURBINE MOTEUR COUPLE DE VENT, selon les revendications 1 et 2, caractérisé en ce que
le multiplicateur (5) est constitué d’arbres parallèles de longue exécution extra, formé par deux ou plusieurs étapes
de multiplication, dans laquelle l’étape lente est de conception épicycloïdal avec trois ou plusieurs satellites, adaptés
pour transmettre le couple et la phase rapide est une transmission à chaîne appropriées pour atteindre la longue
exécution extra et parce que sur son axe à grande vitesse (29), il y a un volant (11), qui donne la stabilité de la
vitesse et augmente l’inertie des pièces en rotation, de sorte que dans le cas d’une perturbation du couple, ce qui
affecte l’ensemble pendulaire (28) sans perturber l’uniformité de la vitesse de la génératrice (6) l’arbre.

4. COMPENSATION TURBINE MOTEUR COUPLE DE VENT, selon les revendications 1 à 3, caractérisé en ce que
le rotor (1) est un rotor à pales oscillant amorti par des élastomères (10), placé entre la fourche (16) et le joint (19),
avec dièdre de 155° dans des conditions nominales quand étant en équilibre dynamique, d’une part, le moment de
stabilisation créé par le dealignment de la lame (12) et le contrepoids (18) des masses, et d’autre part, le moment
de déstabilisation créée par la résultante de la enrouler poussée axiale.

5. COMPENSATION TURBINE MOTEUR COUPLE DE VENT, selon les revendications 1 à 4, caractérisé en ce que
pour contrôler le passage de l’hélice il existe un mécanisme de couronne et vis sans fin intégré dans l’articulation
(19), dans lequel la couronne constitue l’anneau mobile (21) d’un double roulement à billes, sculpté dans sa partie
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centrale, et la vis sans fin (20) est intégré dans l’anneau extérieur, fixe, du palier formant le joint (19); sur l’anneau
mobile (21) du moyeu (17) du rotor (1) est bridé.

6. COMPENSATION TURBINE MOTEUR COUPLE DE VENT, selon les revendications 1 à 5, caractérisé en ce que
la nacelle (9) est d’une section elliptique formé par deux moitiés soudées en forme de lentille dans laquelle l’intérieur,
les composants hydrauliques, les armoires de commande et les moto-réducteurs sont logés; et à partir de la nacelle
(9) et faisant partie de lui-même, un bras de manivelle (15), qui maintient la broche (2), le rotor (1) et l’ensemble à
pendule (28), est placé sous le vent.

7. COMPENSATION TURBINE MOTEUR COUPLE DE VENT, selon les revendications 1,2,3,5 et 6, caractérisé en
ce que dans un mode de réalisation avec une grande uniformité et la qualité de l’alimentation en énergie, une
transmission hydrostatique est inséré entre le multiplicateur (5) et le générateur (6), de sorte que le générateur (6)
dans un par versions de l’arbre, se trouve attaché à un deuxième volant d’inertie (22) tous deux situés à la base de
la tour (8), étant activés par un servo-moteur hydraulique d’huile (23) de cylindrée variable par l’intermédiaire d’un
coupleur hydraulique (24); ledit ensemble forme un kit de stabilisation; et le multiplicateur (5) d’une huile hydraulique
centrale (25) est monté faisant partie de l’ensemble pendulaire (28) à la place du générateur (6) qui est placé à la
base de la tour.
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