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(57) Abréegée/Abstract:

The Invention relates to a device for the targeted adjustment of the angle of incidence of a rotor blade (13) which Is rotatably
mounted, at the foot (14) thereof, on a hub (12) of a rotor (11) of a wind power Installation (10). Said device comprises a gearing, a
driving toothed wheel (21, 41) which meshes with said gearing (20, 40), and a lubricating device. According to the invention, said
lubricating device Is embodied In such a way that, due to a temporary displacement of the driving toothed wheel (21, 41) from an
operating position into a lubricating position, it can be engaged with a defined point of the gearing (20) or the driving toothed wheel
(41), respectively previously engaged with the driving toothed wheel (21) or the gearing (20, 40), in such a way that it transfers
lubricant.
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Abstract

The 1nvention relates to a device for the targeted adjustment of the angle of
incidence of a rotor blade (13) which is rotatably mounted, at the foot (14) thereof,
on a hub (12) of a rotor (11) of a wind power installation (10). Said device
comprises a gearing, a driving toothed wheel (21, 41) which meshes with said
gearing (20, 40), and a lubricating device. According to the invention, said
lubricating device is embodied in such a way that, due to a temporary
displacement of the driving toothed wheel (21, 41) from an operating position into
a lubricating position, it can be engaged with a defined point of the gearing (20) or
the driving toothed wheel (41), respectively previously engaged with the driving
toothed wheel (21) or the gearing (20, 40), in such a way that it transfers lubricant.
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Device for Adjusting the Angle of Incidence of a
Rotor Blade of a Wind Power Installation

This invention relates to a device for adjusting the angle of incidence of a rotor blade

of a wind power installation.

In known devices, the rotor blade is rotatably mounted on a hub of the rotor of the
wind power installation such that it can be adjusted in its angle of incidence — via a
gearing provided in the area of its blade foot, said gearing being aligned essentially
transversely to the longitudinal axis of the rotor blade — by means of a driving toothed
wheel rotatably mounted on the hub and meshing with the gearing. However, the reverse
arrangement is actually also known, namely that the hub can comprise the gearing and the
driving toothed wheel being rotatably mounted on the rotor blade. In the same manner,
there are arrangements with hydraulic rotary drives or cylinders whose linear movement

1s converted into a rotational movement by means of coupling bars.

The above mentioned open tooth-wheel drives for the adjustment of the angle of

1n01dence of a rotor biade of a wmd power installation are known e.g. from DE 10140793.

"‘Here the drlvmg toothed wheel is driven by an electric motor and arrested, as a rule, by

rotor blade i IS also arrested in the deSIred angle of incidence.

As a rule, open tooth-wheel drives can be lubricated without any further problems

since they utilize the entire available rotary area within the course of a given interval, and
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accordingly, all areas of the gearing can be regularly brought into contact with a

lubricating device.

A suitable lubricating device is known from the article "Zentralschmieranlagen in
Windkraftanlagen” (Central Lubrication Systems in Wind Power Installations)(T. Biesler,
"Erneuerbare Energien” 06/2002). Therein, a lubricating pinion consisting, for example,
of felt or covered with felt meshes with a gearing of an open tooth-wheel drive. The
lubricating pinion is mounted on a hollow-drilled axis which is provided on both sides
with lubricant connections. The lubricant is passed via the axis to radial bores in the
lubricating pinion and escapes again on its tooth flanks. Upon adjustment of the gearing
by the driving toothed wheel, the lubricating pinion rotates synchronously with 1t and

transfers lubricant o the areas of the gearing respectively being engaged with it.

Open tooth-wheel drives for adjusting the angle of incidence of a rotor blade of a wind
power installation are distinguished from most of the other open tooth-wheel drives by
being only in a defined operating position which is also designated as 0° position, during
the predominant part of the operating period. The angle of incidence of the rotor blade
corresponding to this position is applicable for the predominant part of all wind situations.
The teeth of the driving toothed wheel and the gearing which are engaged with each other
in the 0° position are subject to high loads which are caused, in particular, by the
occurring torsional forces of the rotor blade. Other teeth of the driving toothed wheel and

the gearing are loaded in rare cases (namely, when the rotor blade is moved — in strong

~ wind conditions — from the ‘0° position into a different operating position for power

reduction).

The primarily loaded areas of the driving toothed wheel and the gearing are subject to
a high risk of corrosion since any possibly existing lubricant on loaded tooth flanks is
displaced in the course of time so that the corresponding tooth flanks concerned will mesh

with each other unlubricated after some time. Due to the high forces transferred, frictional
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corrosion can thus occur. The risk of corrosion is frequently yet reinforced by climatic
effects (high humidity of the air, salt concentration of the air in coastal or offshore
locations). Accordingly, these areas require a targeted, regular lubrication. At the same
time, however, they cannot be reached or only barely by conventional lubricating

methods since they are engaged with each other most of the time.

The above described lubricating pinions or most of the alternative lubricating devices
are not suitable for tooth-wheel drives which predominantly remain in one operating
position since a large part of the lubricant provided on all teeth of the pinion would drip
off unused, would soil the hub and thus endanger the safety of the maintenance personnel
accessing the hub. With conventional lubricating devices, a targeted lubrication of the

primarily loaded areas of driving toothed wheel and gearing is not possible.

The primarily loaded areas of open tooth-wheel drives for the adjustment of the angle
of incidence of a rotor blade of a wind power installation can only be specifically
lubricated if the rotor blade is moved from its operating position into a lubricating
position to make these areas accessible for conventional lubricating methods. This can be
done, for example, during the natural non-working phases of the wind power installation
(¢.g. in the absence of wind). Although this procedure does not cause any operational
production losses, it is problematic since a production phase can be very long and there is
the risk that the load-bearing lubricating film does not survive this phase, and thus,

damages to the gearing will occur. This problem presents itself especially at coastal or

offshore locations where it is very rarely windless, Another possibility is the introduction

of specified maintenance intervals during which the installation is shut down to move the

lubrication of the loaded areas, but will be connected with a production loss which

especially the operating companies are unwilling to accept.
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It is the object of this invention to provide a device for adjusting the angle of
incidence of a rotor blade of a wind power installation with a lubricating equipment
which can regularly and reliably apply lubricant to the primarily loaded areas of the
driving toothed wheel and the gearing without any production losses having to be
accepted. It is furthermore an object of providing a method which enables lubrication of
these areas during continuous operation without this resulting in any appreciable

production losses.
These problems are solved by the features of claims 1 and 11.

For adjusting the angle of incidence of a rotor blade of a wind power installation, the
device according to the invention comprises — like known devices as well — gearing
provided in the area of the foot of the rotor blade which meshes with a driving toothed
wheel, as well as a lubricating device. The gearing can here be provided on the rotor
blade as well as on the hub of the rotor. Accordingly, the driving toothed wheel can be
coupled rotatably mounted with the hub of the rotor or the rotor blade. The gearing is
preferably aligned transversely to the longitudinal axis of the rotor blade. It is, however,
also conceivable that it is aligned under other angles to the longitudinal axis, as long as it
1s ensured that an adjustment of the angle of incidence of the rotor blade can be effected

via a rotation of the driving toothed wheel.

In accordance with the invention, the lubricating device is designed such that — due to

a displacement of the driving toothed wheel from an operating position into a lubricating

~position = it can be engaged with a defined point of the gearing (20) or the driving

toothed wheel, respectively previously engaged with the driving toothed wheel or the

gearing, in such a way that it transfers lubricant.

Compared with the state of the art, this invention offers the advantage that — by means

of this method — particularly high loaded teeth of a gearing or a driving toothed wheel can

be brought from an operating position into a lubricating position, directly or indirectly in
4
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engagement with a lubricant so that these highly loaded teeth can be specifically

lubricated. Thus will be ensured that a sufficient lubricating film always exists on these

teeth which can advantageously minimize the wear of these teeth.

According to an advantageous design of the invention, the adjustment from an

operating position into a lubricating position is effected via a control device.

It 1s conceivable that the lubricating device comprises a lubricating brush, for
example. But it is also conceivable that the lubricating device comprises a grease gun or a
grease nozzle. According to an advantageous embodiment of the invention, however, the
lubricating device may also comprise a lubricating pinion which — in an exemplary
variant of an advantageous embodiment of the invention — is arranged such that it meshes
with the gearing. The lubricating pinion comprises a lubricating device which is designed
such that it can produce a lubricant reserve on at least one defined lubricating tooth of the
lubricating pinion. The circumferential distance of the point of engagement of the
lubricating pinion with the gearing to the point of engagement of the driving toothed
wheel with the gearing has been selected such that — by displacement of the driving
toothed wheel — the lubricant tooth can be brought from its current position into
engagement with the point of the gearing which had previously been engaged with the
driving toothed wheel. During this engagement, the lubricant reserve which the lubricant
device had produced on the lubricant tooth will be transferred to this point of the gearing.

The position in which the driving toothed wheel (and consequently also the lubricant

pinion, the gearing and the rotor blade) had been prior to the beginning of the adjustment

is designated as the operating position, while the engagement position transferring the

——lubricant-reserve-is-designated-as-the-lubricating -position. -When the-device-is-returned -

from the lubricating position into the operating position, the point of the gearing provided

with lubricant will transfer a part of the lubricant to the corresponding point of the driving
toothed wheel.
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The operating position here designates, for the current conditions, the optimum or
near optimum adjustment of the angle of incidence of the rotor blade. The lubncating
position is, as a rule, an adjustment of the angle of incidence which is not optimal for the
current conditions. It is possible, however, that the Jubricating position of a first operating
condition will present the operating position of another (second) operating condition with

changed environmental conditions.

Thus, depending on the embodiment of the lubricating device, there may also be
different lubricating positions and operating positions for different operating conditions.
It 1s even conceivable that operating position and lubricating position may even precisely

exchange for two specific operating conditions.

In a second variant according to the above described embodiments of the invention,
the lubricating pinion which is rotatably mounted on the hub does not mesh with the
gearing but with the driving toothed wheel. In this case, the circumferential distance of
the engagement point of the lubricating pinion with the driving toothed wheel to the
engagement point of the gearing with the driving toothed wheel is selected such that — by
displacement of the driving toothed wheel from the operating position into the lubricating
position — the lubricating tooth is brought into engagement with the point of the driving
toothed wheel which was before engaged with the gearing. During this engagement, the
lubricating reserve which the lubricating device produced on the lubricating tooth is

transterred to this point of the driving toothed wheel. When the device is returned from

~ the lubricating position into the operating position, the point of the driving toothed wheel

thus provided with fubricant will transfer a part of the lubricant to the corresponding point

gearing can be lubricated with the same minor displacement.

A device according to both variants will render it possible to provide specific areas of

the dnving toothed wheel and the gearing with lubricant in a targeted manner and

6
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regularly, during the continuous operation, by moving the device from the operating
position into the lubricating position. Due to the defined circumferential distance of the
point of engagement of the lubricating pinion to the point of engagement of the driving
toothed wheel with the gearing, it will be ensured that the areas of the driving toothed
wheel and the gearing are always provided with lubricant which, in continuous operation,
are engaged with each other and being subjected to high mechanical loads, irrespective of
whether the current operating position is equivalent to the 0° position or whether it differs
from it. The latter may be the case, for example, in phases of strong wind in which the
angle of incidence of the rotor blade will be changed to reduce the rotor speed and to

protect the wind power Installation from damage.

During the lubricating phase —1.¢. the displacement of the driving toothed wheel ffom
the operating position into the lubricating position and back again into the operating
position — the angle of incidence of the rotor blade will change. The concomitant change
of the approach flow of the rotor blade can result in a reduction of the rotor speed and the
output of the wind power installation. Fluctuations in the output of a wind power
installation can result — as of a certain threshold value or, respectively, a certain duration

— In an undesirable interruption of the input to network.

In a preferred embodiment, 1t is accordingly provided to select the circumferential
distance of the point of engagement of the lubricating pinion to the point of engagement

of the driving toothed wheel with the gearing such that the control device can bring the

~-driving toothed wheel from the operating position into the lubricating position and back

again into the operating condition within a period of time which is shorter than the period

to network of the wind power installation or, respectively, that the angle of incidence of
the rotor blade changes only slightly in the lubricating position of the driving toothed
wheel, in comparison with the operating position so that the reduced output occurring

during the lubricating phase will be above a critical output which, if fallen below, results

7
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in an interruption of the input to network of the wind power installation. This happens by
the closest possible arrangement of the lubricating pinion meshing with the gearing on the
driving toothed wheel or, respectively, in the described second variant, by the closest
possible arrangement of the lubricating pinion meshing with the driving toothed wheel on

the gearing.

Thus will be ensured on the one hand that the angle of incidence of the rotor blade
during the lubricating phase will only change for a short time so that it is ensured that the
rotor largely maintains its speed, due to the briefness of the lubricating phase because of
its mass moment of inertia and that the output of the wind power installation will decrease
only msignificantly. Moreover, even with a noticeable reduction of the output during the
lubricating phase, the duration of the reduction remains below the critical time as of

which the input to network of the wind power installation would be interrupted.

On the other hand, this feature will take care that the minor change of the angle of
incidence only results in a slighter change of the approach flow of the rotor blade and
thus, its aerodynamic efficiency will change only slightly. Accordingly, the rotor's speed
during the lubricating phase — independent of its duration — will change only
insi gniﬁcantly- so that the output of the wind power installation decreases only slightly

and remains above the critical power which, if fallen below, would result in a shutdown.

In a preferred embodiment, a defined point of the driving toothed wheel is engaged

with a defined pomt of the gea.rmg dunng the predominantly prevalhng operatmg

- condition. This posmon is de31gnated as the 0° position and is apphed with the

predominant part of all wmd sutuatlons Consequently, the correspondmg teeth of the

~ driving toothed wheel and the geanng are SUbJ ect 1o the hlghest loads.

It is specified in a preferred embodiment that the lubricating pinion comprises a

covering by an absorbent material. This material — which may be e.g. felt or a synthetic

foam — serves to absorb a part of the lubricant reserve produced on the lubricating tooth
8
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and to transfer it to the gearing upon every displacement of the driving toothed wheel. It
will be ensured in this manner, that even those areas of the gearing which are not or only
rarely engaged with the driving toothed wheel and thus not subject to the indicated high

loads will be occasionally supplied with lubricant.

It 1s specified in a preferred embodiment to surround the lubricating pinion with a
covering spaced from it. The covering favors the development of a lubricant reserve on
the lubricating tooth and prevents that the supplied lubricant drips off into the

surroundings and ¢.g. soils the hub of the wind power installation.

It 1s specified in another preferred embodiment to design the lubricating device such
that it can produce a lubricant reserve on several teeth of the lubricating pinion. It will
thus be ensured that, during the lubricating phase, even the areas of the gearing and the
driving toothed wheel will be lubricated which are adjacent to the places which had
before been engaged with the driving toothed wheel or the gearing.

It 1s specified in another preferred embodiment to use grease as the lubricant. It
actually has worse creep properties than e.g. lubricating oil but it provides better adhesion
to the surfaces applied and does not result in soiling. Moreover, if mixed with graphite,

molybdenum sulfite or similar additives, lubricating grease has better lubrication failure

properties than lubricating oil.

Furthermore, in accordance with the invention, a method for the lubrication of the

20 - - point of engagement of a gearing or a driving toothed wheel of a device according to the

invention is provided wherein the lubrication is performed in the period of time in which

-t e-driving toothed -wheel is brought from an operating position ifito 4 labricating position

and back again into an operating position.

It 1s specified in a preferred embodiment that the driving toothed wheel is brought

from the operating position into the lubricating position and back again into the operating

9
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position within a period of time which is shorter than the period of time as of which
fluctuations in the output can result in an interruption of the input to network of the wind

power installation.

It 1s specified in another preferred embodiment that the lubrication is performed at
specific regular intervals. The length of the intervals here depends on different factors,
e.g. on the properties of the employed materials of gearing and driving toothed wheel, on
the climatic conditions at the location or the wind conditions prevailing there. At coastal
or offshore locations, for example, increased corrosion of the stressed areas can occur so
that relatively short intervals with a length of e.g. less than one day may be required. With
predominantly strong winds, frequently changing wind directions or locations with a
tendency to gusting winds, the resulting high loads of the stressed areas may also require
relatively short intervals. In contrast thereto, at locations far from the coast, at locations
less prone to corrosion, or those with constant wind conditions, relatively long intervals

of a length of e.g. 14 days may be sufficient.

The length of a lubricating interval can advantageously be stored as a parameter in a
control device; such control device can mean not only the operating management system
of the wind energy installation but also a separate control device. Storage of the
lubricating interval as a parameter in a control device provides the advantage that an

adjustment of the interval can be easily made depending on the location.

It 1s spemﬁed in another preferred embodlment that the lubrication is only performed

“if the wind- power installation has a specific minimum output 1n continuous operation.
This 1s to prevent that a reduced output occurnng durmg the lubricating phase — despite =~

~ close. arrangement of the lubrlcatmg pinton meshing with the gearing on the driving

toothed wheel or, respectively, in the described second variant, despite close arrangement

of the lubricating pinion meshing with the driving toothed wheel on the gearing — will be

10
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above the critical output which, if dropped below, would result in an interruption of the

input to network of the wind power installation.

In practice, this means that lubrication is carried out only as of a specific wind
velocity. With wind velocities below that, the output reduction to be accepted during the
lubricating phase — possibly despite the indicated design measures —~ might result in the
critical output being dropped below and the wind power installation being disconnected
from the input to network. After termination of the lubricating phase, the installation
would then first reach the required minimum output again before it can again input to the

network so that earnings reductions would result.

In the following, different embodiments of the invention are to be explained in more

detail by way of example on the basis of drawings. It is shown in

Fig.1 a wind power 1nstallation in a front view;

Fig.2 a section according to line A — A' in Fig. 1;

Fig.3 an alternative embodiment of a detail from Fig. 2;

Fig.4 a section according to line A - A' in Fig. 1 in

another embodiment than in Fig. 2.

Fig. 1 shows a wind power installation 10 with a rotor 11, a hub 12, as well as a rotor

.. blade 13 which is provided via its blade foot 14 on the hub 12. - -

Fig. 2 shows, in a sectional view, a device for adjusting the angle of incidence of a

rotor blade of a wind power installation, with a gearing 20, a driving toothed wheel 21, a

lubricating pinion 22, a lubricating device 23, a lubricating tooth 24, a lubricant reserve

25, a covering 26 surrounding the lubricating pinion 22, a radial bore 27 in the axis of the

lubricating pinion 22, a radial bore 28 in the lubricating tooth 24 and an area 29 of the

11
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gearing 20. The Iubricating pinion 22 comprises additional radial bores, according to the

number of its teeth.

The gearing 20 is provided in the area of the blade foot 14 of the rotor blade 13,
transversely to the lOngitudinal ax1s of the rotor blade 13. The driving toothed wheel 21 1s
rotatably mounted on the hub 12 of the wind power installation 10, meshes with the
gearing 20 and thus rotates, upon displacement, the angle of incidence of the rotor blade
13. The driving toothed wheel 21 is driven via an axis not shown by an electric motor not
shown and will be arrested by a brake, also not shown, which is provided on the axis of
the driving toothed wheel 21. The lubricating pinion 22 is also rotatably mounted on the
hub 12 of the wind power installation 10 and meshes with the gearing 20. The lubricating
device 23 delivers — via the radial bore 27 in the axis of the lubricating pinion 22 —
lubricant into the radial bore 28 in the lubricating tooth 24 at the outer end of which the
lubricant escapes and forms a lubricant reserve 25. The formation of the lubricant reserve
25 1s favored by the covering 26 which surrounds the lubricating pinion 22 in a spaced

manner and prevents that the lubricant escaping at the outer end of the bore 28 will drip
off.

The distance between driving toothed wheel 21 and lubricating pinion 22 is selected
such that — with a given number of teeth of gearing 20, driving toothed wheel 21 and
lubricating pinion 22, as well as with a given angular position of the radial bore 27 — upon

rotation of the driving toothed wheel 21 for lubricating purposes, the lubricating tooth 24

~ engages with the area 29 of the gearing 20 and thereby deposits the lubricant reserve 25

on the corresponding tooth flanks, with this area having before been engaged with the

The radial bore 27 in the axis of the lubricating pinion 22 is horizontally milled at its
outer end so that lubricant can also enter into the radial bore 28 in the lubricating tooth 24

even 1f the two bores are not exactly concentric with each other.

12
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In deviation from the embodiment presented in Fig. 2, the axis of the lubricating
pinion 22 can have more than only one radial bore. In this embodiment, the lubricating
device 23 produces on several teeth of the lubricating pinion 22 a lubricant reserve so

that, during the lubricating phase, lubricant can be applied to a wider area of the gearing
20.

Fig. 3 shows alternative embodiments of the lubricating pinion 21 presented in Fig. 2.
As compared to the latter, the radial bores of the lubricating pinion 30 are bifurcated at

their distal end so that lubricant does not escape at the tip of the lubricating tooth but on
its flanks.

Moreover, the milled area 31 of bore 32 in the axis of the lubricating pinion 30 is
dimensioned such that — if e.g. the radial bores 33 and 34 of the lubricating pinion 30 are
In the same angle to the bore 32, lubricant can enter into both bores 33, 34. The lubricant
escapes — due to the bifurcation of these bores — on the flanks of the corresponding

lubricating teeth 35 and 36 and forms the lubricant reserves 37 there.

Fig. 4 shows — in a different embodiment than in Fig. 2 — a device for the adjustment
of the angle of incidence of a rotor blade of a wind power installation with a gearing 40, a
driving toothed wheel 41, a lubricating pinion 42, a lubricating device 43, the lubricating
teeth 44 and 45, the lubricant reserves 46, a covering 47 surrounding the lubricating
pinion 42, a radial bore 48 in the axis of the lubricating pinion 42, the radial bores 49 and

50 in the lubrlcatmg teeth 44 and 45, and an area 52 of the gearing 40. The lubncatlng

~pinion 42 comprises additional radial bores accordmg to the number of its teeth.

which is dimensioned such that — if, for example, the radial bores 49 and 50 of the
lubricating pinion 42 are at the same angle to the bore 48 ~ lubricant can enter into both

bores, escapes at the tips of the corresponding lubricating teeth 44 and 45 and there forms

the lubricant reserves 46.
' 13
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In this embodiment, the lubricating pinion 42 is mounted on the hub 12 of the wind
power installation 10 such that it meshes with the driving toothed wheel 41, instead of
with the gearing 40. In this case, the distance between gearing 40 and the lubricating
pinion 42, in turn, is selected such that — with a given number of teeth of gearing 40,
driving toothed wheel 41 and the lubricating pinion 42, as well as with the given angular
position of the radial bore 48 — upon rotation of the driving toothed wheel 41 for
lubricating purposes, the lubricating teeth 44 and 45 engage with the area of the driving
toothed wheel 41 which before had been engaged with the gearing 40 and thereby deposit
the lubricant reserves 46 on the corresponding tooth flanks of the driving toothed wheel
41. Only when the driving toothed wheel 41 rotates back into its starting position, these
lubricant reserves will be deposited on the corresponding tooth flanks in the area 51 of

gearing 40.

14
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Patent Claims:

Device fbr the targeted adjustment of the angle of incidence of a rotor blade (13)
which is rotatably mounted, at the foot (14) thereof, on a hub (12) of a rotor (11)
of a wind power installation (10), comprising a gearing, a driving toothed wheel
(21, 41) which meshes with said gearing (20, 40) and a lubricating device
characterized in that the lubricating device is embodied in such a way that, due to
a temporary displacement of the driifing toothed wheel (21, 41) from an operating
position into a lubricating position, it can be engaged with a defined point of the
gearing (20) or the driving toothed wheel (41), respectively previously engaged
with the driving toothed wheel (21) or the gearing (20, 40), in such a way that it

transfers lubricant.

Device according to claim 1, characterized in that the displacement from an

operating position into a lubricating position takes place via a control device.

3. Device according to claim 1, characterized in that the lubricating device is -

designed such that it comprises a lubricating pinion (22, 42) meshing with the

reserve (25, 46) on a defined lubricating tooth (24, 44, 45) of the lubricating
pinion (22, 42).
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Device according to the claim above, characterized in that the circumierential
distance of the point of engagement of the lubricating pinion (22, 42) to the point
of engagement of the driving toothed wheel (21, 41) with the gearing (20, 40) is

selected such that

a) the control device can bring the driving toothed wheel (21, 41) from the
operating position into the lubricating position and back again into the operating
position within a period of time which is shorter than the period of time as of
which fluctuations in the output result in an interruption of the input to network of

the wind power installation (10), and/or

b) the angle of incidence of the rotor blade (13) in the lubricating position of the
driving toothed wheel changes only so slightly as compared to the operating
posttion that the reduced output ensuing in the lubricating position will be above a
critical output which, if fallen below, results in an interruption of the input to

network of the wind power instatlation (10).

Device according to any one of the preceding claims, characterized in that a

<. .. defined point of the driving toothed wheel (21, 41) is engaged with a defined point

of the gearing (20, 40) during the predominantly prevailing operating position.

Device according to any one of the preceding claims, characterized in that the

lubricating pinion (22, 42) comprises a coating of an absorbent material.
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3. Device according to any one of the preceding claims, characterized in that the

lubricating pinion (22, 42) is surrounded by a covering (26, 47) spaced from it.

S 9. Device according to any one of the preceding claims, characterized in that the
lubricating device (23, 43) is designed such that it can produce a lubricant reserve
(25, 46) on several teeth of the lubricating pinion (22, 42).

10.  Device according to any one of the preceding claims, characterized in that the

10 lubricant used consists of grease.

11. Method for the lubrication of the point of engagement of a gearing (20) or a
driving toothed wheel (41) with a driving toothed wheel (21) or a gearing (40) of a
device according to any one of the preceding claims, characterized in that the

15 lubrication is performed within the period of time in which the driving toothed
wheel (21, 41) is brought from an operating position into a Iubricating position

and back again into an operating position.

w3 B Method-for-the-lubrication- of -the -point- of -engagement- of -a-gearing (20)-or-a-—— -

20 driving toothed wheel (41) according to claim 8, characterized in that the driving
toothed wheel (21, 41) is brought from the operating position into the lubricating

position and back again into the operating position within a period of time which
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1s shorter than the period of time as of which fluctuations in the output result in an

interruption of the input to network of the wind power installation (10).

13.  Method for the lubrication of the point of engagement of a gearing (20) or a
3 driving toothed wheel (41) according to claim 8 or 9, characterized in that the

lubrication is performed at specific regular intervals.

14.  Method for the lubrication of the point of engagement of a gearing (20) or a
driving toothed wheel (41) according to claim 8, 9 or 10, characterized in that the
10 lubrication is only performed if the wind power installation (10) has a specific

minimum output in continuous operation.
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