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(57) Abrégée/Abstract:

Wind turbine drive which Is formed of a rotor with a rotor shaft and of a transmission box with a planetary gear unit which Is
connected to the rotor shaft, which drive is of the type whereby the transmission box is supported by the far end of the rotor shaft
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(57) Abrege(suite)/Abstract(continued):

and Is provided with a reaction arm, whereby the rotor shaft is bearing-mounted with at least one bearing which Is directly fixed to
the nacelle and a second bearing which Is elther fixed to the nacelle or which is part of the transmission box, whereby the planet
carrier of the planetary gear unit Is bearing-mounted In the gearbox by means of one bearing at the most.
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ABSTRACT OF THE DISCLOSURE

Wind turbine drive which is formed of a rotor with a rotor
shaft and of a transmission box with a planetary gear unit
which 1s connected to the rotor shaft, which drive 1s of
the type whereby the transmission box 1s supported by the
far end of the rotor shaft and is provided with a reaction
arm, whereby the rotor shaft 1is bearing-mounted with at
least one bearing which 1s directly fixed to the nacelle
and a second bearing which 1s either fixed to the nacelle
or which 1s part of the transmission box, whereby the
planet carrier of the planetary gear unit 1s bearing-

mounted in the gearbox by means of one bearing at the most.
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Wind turbine drive.

The present invention concerns a wind turbine drive.

In particular, the present invention concerns a wind

turbine drive formed of a rotor with a rotor shaft and of a

transmission box with a planetary gear unit which 1s

connected to said rotor shaft.

More specifically, the 1nvention concerns a wind turbine

drive of the type whereby the transmission box is supported
by the far end of the rotor shaft and 1s provided with a
reaction arm which, while the planetary gear unit 1is
working, transmits a reaction torque round the rotary shaft
from the transmission box to the nacelle so as to prevent
the transmission box from turning along with the rotor
shaft, and whereby the rotor shaft 1i1s bearing-mounted with
at least one bearing which 1s directly connected to the
nacelle and a second bearing which is either fixed to the
nacelle in case of a direct rotor bearing, or which 1s part

of the transmission box 1in case of an 1indirect rotor

bearing.

Such a wind turbine drive 1s already known according to the

state of the art.

The planet carrier of the planetary gear unit of such a
known wind turbine drive 1is always bearing-mounted in the
housing by means of two roller bearings which are usually

placed axially in such a manner that the planet wheels of

the planetary gear system are positioned between the pair
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of bearings.

Typical of such a wind turbine drive 1s that a major part

of the rotor loads is directly transferred to the nacelle.

Indeed, in the first case of a direct rotor bearing,

whereby the rotor shaft 1s bearing-mounted with two

bearings which are fixed directly to the nacelle, there
should 1ideally be transferred no load whatsoever, apart
from the torque, from the rotor shaft to the housing via

the reaction arm(s) of the transmission boX.

However, because of the elastic transformations 1n the

turbine drive, as well as because of the difference 1n

P

rigidity of the construction at the contact points of the

reaction arm(s) with the nacelle, 1n practice, part of the
rotor loads will nevertheless be transferred via the
bearings from the bearings of the planet carrier and the

reaction arm(s) of the transmission box to the nacelle,

apart from the torque.

In the second case of an indirect rotor bearing, whereby
one of the bearings of the planet carrier of the
transmission box also serves to support the rotor shaft,
the transmission of the rotor load to the nacelle via the
reaction arm(s) will of course be larger, but nevertheless
relatively small compared to the known, more 1integrated

designs of wind turbine drives, whereby the loads of the

rotor shaft are entirely absorbed by one or several

bearings of the transmission box.
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An advantage of the type of wind turbine drive concerned by
the invention is that, thanks to the small rotor load on
the transmission box, there will be less demands as far as

the used materials, the dimensions, the design, etc. of the

transmission box 1s concerned.

However, the present designs are often overdimensioned.

For example, the bearings that are used at the driving

shaft of the transmission box to support the planet carrier

in the transmission box can typically absorb a load which

1s many times higher than the actual load.

This is simply due to the fact that the used bearings must

be large enough to be able to mount them over the driving

shaft of the planet carrier.

Naturally, this 1s disadvantageous to the cost price of

such a wind turbine drive, as well as to the mounting

thereotf.

Moreover, large bearings are difficult to come by and they

have a very long delivery time.

The present invention aims to remedy one or several of the

above-mentioned and other disadvantages.

In particular, the present invention aims to provide a wind

turbine drive which can resist the loads 1t 1s exposed to

without being overdimensioned.
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To this end, the present invention concerns a wind turbine

ﬁ- —

drive which 1s formed of a rotor with a rotor shaft and of

a transmission box with a planetary gear unit which 1s

Jr—

connected to the rotor shaft, which drive 1s of the type

whereby the transmission box 1s supported by the far end of

the rotor shaft and is provided with a reaction arm which,

while the planetary gear unit 1is working, transmits a

reaction  torque round  the rotary shaft from  the
transmission box to the nacelle so as to prevent the
transmission box from turning along with the rotor shaft,
whereby the rotor shaft 1s bearing-mounted with at least
one bearing which 1s directly connected to the nacelle and

a second bearing which 1s either fixed to the nacelle 1n

case of a direct rotor bearing, or which 1s part of the
transmission box 1in case of an indirect rotor bearing, and
whereby the planet carrier of the planetary gear unit 1s
further  bearing-mounted 1n the gearbox by means of one

bearing at the most.

An advantage of such a wind turbine drive according to the
invention is that the planet carrier of the planetary gear
unit 1s bearing-mounted with only one bearing instead of

two bearings, as 1s the case in the known designs.

Naturally, this allows for enormous cost savings.

According to a preferred embodiment of a wind turbine drive
according to the invention, the above-mentioned bearing of
the planet carrier 1s arranged as an output bearing,
whereby in particular the planet wheels of the planetary

gear unit are axially situated between the above-mentioned
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bearing of the planet carrier and the rotor shaft or

driving shaft.

The present embodiment is particularly advantageous 1in the
case of a direct rotor bearing, as the bearing of the
planet carrier is put axially far away from the support
that is already present at the bearings of the rotor shaft,
such that no unnecessary double support is obtained, which

is the case in the present designs.

Moreover, the diameter of the planet carrier of the

planetary gear unit 1s usually smaller on the side of the

ol —

generator of the planet wheels than on the side of the

rotor shaft, such that it is possible to select a bearing

with a smaller diameter there, which bearing 1s usually

more easlily available and cheaper.

According to another preferred embodiment of a wind turbine

drive according to the invention, the above-mentioned
bearing of the planet carrier 1s arranged as an 1nput
bearing, whereby in particular the bearing of the planet

carrier 1s axially situated between the planet wheels of

the planetary gear unit and the rotor shart.

Such an embodiment of a wind turbine drive according to the
invention 1is particularly useful 1in case of an 1ndirect
rotor bearing, since the bearing of the planet carrier must
in that case transmit a major part of the rotor load via

the housing from the transmission box to the nacelle.

Naturally, the planet wheels and the planetary gear, as
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well as the sun gear should preferably be subjected as
little as possible to said rotor load, which 1s the case 1f

the bearing of the planet carrier 1s axially situated

between the planet wheels of the planetary gear unit and

the rotor shaft.

The advantage of such a wind turbine drive according to the

invention as opposed to the known wind turbine drives with
indirect rotor bearings is that only one bearing 1s applied

in the transmission box.

ﬁ

According to a preferred embodiment of a wind turbine drive

according to the invention, the planet carrier of the

transmission box is provided with an additional support.

Such an additional support may for example be a bearing

roller, a supporting roller or a cam roller which

additionally supports the planet carrier 1in a rotating
manner in relation to the transmission box, or for example
an elastic system  which additionally supports the

transmission box 1in relation to the nacelle.

Such an additional support may sometimes be necessary, as

the loads on the bearing of the planet carrier are too

large to be supported by a single bearing.

However, the advantage of the above-mentioned forms of
additional support 1is that they are easily availlable,
simple to manufacture and to be mounted and that they are

much cheaper than if an additional bearing were to be

provided as a support, as 1s the case with the existing
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wind turbine drives.

Thus, such an additional support offers a more economical
and more appropriate solution to the problem without any

overdimensioning.

According to a preferred embodiment of a wind turbine drive
according to the invention, the additional support 1is an

output support, whereby in particular the planet wheels are

axially situated between a point of application of the

additional support and the rotor shaft.

Such an embodiment is particularly advantageous 1f the

bearing of the planet carrier 1is arranged as an 1input

bearing, as 1is preferably the case with an indirect rotor

bearing.

Indeed, the weight of the transmission box which 1s not

supported by the rotor shaft must be additionally supported

in that case, which is best done as far as possible from
the already provided support at the 1nlet of the
transmission box by means of the bearing of the planet

carriler, in other words best at the outlet of the

transmission box.

According to another preferred embodiment of a wind turbine

drive according to the invention, the additional support 1is
an 1inlet support, whereby in particular a point of
application of the additional support 1is axilally situated

between the planet wheels of the planetary gear unit and

the rotor shaftft.
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In an analogous way, we may conclude that this embodiment
is particularly. advantageous in the case of a direct rotor
bearing, whereby the bearing of the planet carrier 1s
arranged as an output bearing, such that, naturally, the
planet carrier 1is preferably provided with an additional

support at the inlet of the transmission box.

According to yet another preferred embodiment of an above-
mentioned wind turbine drive with an additional support
according to the invention, the reaction arm 1s provided 1in
an arrangement 1in the vicinity of the bearing, whereby 1in
particular the moment arm of the bearing of the planet

carrier 1n relation to the reaction arm 1s smaller than the

moment arm of the additional support 1in relation to the

reaction arm.

Such an embodiment whereby the reaction arm 1s arranged 1n
the vicinity of the bearing 1is advantageous 1in that the
major part of the load which must be transferred from the
planet carrier of the transmission box to the nacelle goes
via the bearing of the planet carrier, such that when the
reaction arm is arranged in the vicinity of the bearing,

this part of the load 1s transferred directly to the

nacelle or at least with a restricted flexural strain on

the transmission box.

To sum it up, there are two embodiments of a wind turbine
drive according to the 1nvention which are wvery much

preferred according to the 1nvention.
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The first case 1is an embodiment of a wind turbine drive
according to the invention with a direct rotor bearing,
whereby the bearing of the planet carrier 1is arranged as an
output bearing, whereby the reaction arm 1is arranged 1n the

vicinity of a bearing and there may also be provided an

additional support which 1s an inlet support.

The second case is an embodiment of a wind turbilne drive
according to the invention with an indirect rotor bearing,
whereby the bearing of the planet carrier 1s arranged as an
input bearing, whereby the reaction arm 1s arranged 1n the

vicinity of a bearing and there may also be provided an

additional support which 1s an outlet support.

With these embodiments, all the above-mentioned advantages
are obtained at once, namely that the major part of the
load of the planet carrier is transferred to the nacelle by

only one bearing, which bearing is efficiently positioned

in relation to the already existing support of the rotor

shaft, whereas it can transfer 1ts load to the nacelle
without all too large bending moments on the transmission
box thanks to a positioning of the reaction arm 1in the

vicinity of the bearing and whereby an additional support

may be provided where it 1s most requilired without any

overdimensioning.

According to another preferred embodiment of a wind turbine
drive according to the invention, the bearing of the planet

carrier 1s able to absorb moment loads.

A good example of such a bearing 1s for example a cone
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bearing of the double-row type, whereby for example the
inner or the outer bearing ring is formed as a whole and is
provided with two bearing surfaces for the two rows of

roller elements of the bearing.

sSuch an embodiment of a wind turbine drive according to the
invention lends sufficient stability to the rotor shaft and

the transmission box, while the drive can nevertheless be

made compact.

In order to better explailn the characteristics of the
invention, the following preferred embodiments of a wind
turbine drive according to the invention are described with

reference to the accompanying drawings, in which:

figures 1 and 2 show two embodiments of known wind
turbine drives 1in perspective, with a direct rotor
bearing and an indirect rotor bearing respectively;
figure 3 shows a cross section of a wind turbine drive
with a direct rotor bearing according to a section
indicated with III-III in figure 1;

figure 4 1n an analogous way shows a cross section
according to the section III-III in figure 1, but for
the most general embodiment of a wind turbine drive
according to the invention;

figure 5, analogously to figure 4, shows another
embodiment of a wind turbine drive according to the
invention whereby an additional support 1s provided;
figure 6 represents the part indicated by F6 in figure
5 in more detail; and,

figure 7, analogously to figures 4 and 5, shows yet
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11

another embodiment of a wind turbine drive according

to the invention, whereby an alternative additional

support has been provided.

Figures 1 and 3 represent a known embodiment of a wind

turbine drive 1.

P

This wind turbine drive 1 is formed of a rotor 2 with rotor

blades, not represented 1in the figure, and which 1s

supported by a rotor shaft 3.

The rotor shaft 3 1s bearing-mounted 1in relation to the

‘)

nacelle 4 by means of two bearings 5 and 6, which

arrangement of the bearing of the rotor shaft 3 will

hereafter be called a direct rotor bearing.

Further, the rotor shaft 3 1is connected to the driving

shaft 7 of a transmission box 8 by means of a coupling 9.

Tn this transmission box 8, the slow rotation of the rotor
shaft 3 1is converted into a faster rotation at a driven
shaft 10 of a first stage of the transmission box 8 1n
order to obtain a rotation that 1s sufficiently fast to
correctly drive an electric generator, not represented 1n

the drawings, via the driven shaft 11 of the transmission

box 8.

As is shown in more detail in the section of figure 3, a

planetary gear unit 12 1s often used to that end.

The driving shaft 7 of this planetary gear unit 12 1is
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12

formed of a planet carrier 13 provided with planetary axles

14, on which planet wheels 16 are mounted 1in a rotating

manner by means of planet bearings 15.

Said planet wheels 16 work 1n conjunction with a planetary
gear 17 on the one hand, which is fixed to the housing 19
of the transmission box 8 by means of bolts 18, and with a
sun gear 20 on the other hand which 1s provided on the

driven shaft 10 of the first stage formed of said gear unit

12.

The embodiment of a known wind turbine drive 1 as

represented 1in figure 2 1s entirely analogous to that ot

figures 1 and 3, except for the characteristic that the
rotor shaft 3 1s only bearing-mounted by means of one
bearing 5 in relation to the nacelle 4, instead of by two

bearings 5 and 6 as in the first example, whereby the rotor

shaft 3 1S further supported by Dbearings in the

transmission box 8.

Such a bearing of the rotor shaft 3 will hereafter be

called an indirect rotor bearing. It should be noted that
the known wind turbine drives 1 concerned by the invention,
as represented for example 1n figures 1 to 3, are of the
type whereby the transmission box 8 1s almost only
supported by a reaction arm 21 in relation to the nacelle 4
so as to bridge the reactive force which 1s required to

make the planetary gear unit 12 function, as well as to

prevent the transmission box 8 from turning along with the

rotor shaft 3.
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13

As set forth in the introduction, in the known wind turbine

e

drives 1 of the above-mentioned type, the planet carrier 13

P-

is bearing-mounted in the housing 19 of the transmission

box 8 by means of two bearings 22 and 23.

They are usually axially placed in such a manner that they

axially enclose the planet wheels 16.

As 1is further shown in figure 3, the bearing 22 on the

rotor side of the planet wheels 16 usually has a diameter D

P

which is larger than the diameter D' of the bearing 23 on

the generator side of the planet wheels 16.

Moreover, it 1is clear that with a direct rotor bearing,
whereby the rotor shaft 3 is bearing-mounted 1n relation to
the nacelle 4 with two bearings 5 and 6, the load from the

rotor 2 on the bearings 22 and 23 1s rather restricted.

In particular, the bearings 22 and 23 are 1n thils case
subjected to only a part of the rotor load as a result of
elastic transformations in the wind turbine drive 1, as
well as due to differences in the rigidity of the contact

points 21' of the reaction arms 21 with the nacelle 4.

These loads, which emanate from the rotor 2 and which must
be transferred via the reaction arm 21 to the nacelle 4 by
the transmission box 8, can be restricted by providing a

low rigidity to the connection between the reaction arm 21

and the nacelle 4.

It is clear that, in the case of an indirect rotor bearing,
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whereby the rotor shaft 3 is bearing-mounted 1n relation to
the nacelle 4 with only one bearing 5, as 1n the
arrangement of figure 2, a larger part of the rotor load

will be transferred by the bearings 22 and Z23.

Apart from the loads emanating from the rotor 2, the

bearings 22 and 23 also transfer the part of the load

*

resulting from the weight G of the transmission box §,

which i1s not supported by the rotor shaft 3, to the nacelle

4 via the reaction arm Z21.

The distribution of the different loads Dbetween the

bearings 22 and 23 depends on the moment arms A, B and C,

which are defined as follows:

- A 1s the axial distance between the point of application
of the reaction arm 21 and the point of support on the
rotor side of the planet wheels 16 which 1s axially closest
and via which loads of the rotor shaft 3 or the

transmission box 8 are transferred to the reaction arm 21;

- B is the axial distance between the point of application
of the reaction arm 21 and the point of support on the
generator side of the planet wheels 16 which 1s axially
closest and via which 1loads of the rotor shaft 3 or the

transmission box 8 are transferred to the reaction arm 21;

and,

— C is the axial distance between the centre of gravity of

the weight G of the transmission box 8, which 1s not
supported by the rotor shaft 2, and the point of

application of the reaction arm Z21.

In the case of figure 3 this means that:
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- A 1s the axial distance between the bearing 22 and the

’%

point of application of the reaction arm 21;

F

- B is the axial distance between the point of application

of the reaction arm 21 and the bearing 23; and,

- C 1s as defined above.

In a typical design with a direct rotor bearing, as 1in
figures 1 and 3, whereby the rotor shaft 3 1s supported by
two bearings 5 and 6 in relation to the nacelle 4, the load

on the bearings 22 and 23 will be mainly determined by the

above-mentioned weight G of the transmission box 8 which 1s

not supported by the rotor shaft 3.

Tt is noted that the bearing 22 which supports the planet
carrier 13 is positioned very close to the bearing 6 of the

rotor shaft 3, such that the bearing 22 1s only subjected

to a very limited load.

However, because of the large diameter D of the planet
carrier 13, 1t 1is necessary to select a bearing 22 having
such a large diameter D as well, such that the maximum load
which the bearing 22 can resist 1s many times larger than

the actual load which it should be able to absorb.

Also, this bearing 22 is overdimensioned 1n the known wind

turbine drives 1 with a direct rotor bearing.

In a typical design with an indirect rotor bearing, as 1in

figure 2, with only one bearing 5 which directly supports

the rotor shaft 3 in relation to the nacelle 4, the moment
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ﬁ

arm A between the reaction arm and the point of support on

the rotor side of the planet wheels 16 1s usually small at

the height of the bearing 22, as a result of which the
bearing 22 will be loaded most by the rotor shaft 3.

The weight G of the transmission box 8 which 1s not
supported by the rotor shaft 3 will in that case be rather

absorbed by the bearing 23.

Naturally, this has for a result that the 1load on the

bearing 22 is larger than in case of figures 1 and 3.

Nevertheless, it 1is possible according to the 1invention,
even 1n this case of an indirect rotor bearing, to
introduce some simplifications whereby the loads are

transferred from the transmission box 8 to the nacelle 4

without any overdimensioning.

Figure 4 shows a first embodiment of a wind turbine drive 1

according to the invention whereby a solution 1s provided
for the known case with a direct rotor bearing, as
represented in figures 1 and 3, whereby the rotor shaft 1s

supported by two bearings 5 and 6 1in relation to the

nacelle 4.

The invention consists 1in bearing-mounting the planet

carrier 13 of the planetary gear unit 12 1n the gearbox 3

by means of only one bearing 23.

The bearing 22 of the known case 1n figure 3 has hereby

been omitted, since this bearing 22, as explained before,
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1s considerably overdimensioned.

Only the bearing 23 which is axially farthest away from the
rotor shaft 3 was chosen to be preserved here, as this

naturally results 1in less overlapping with the bearings O

and 6 which support the rotor shaft 3 in relation to the

nacelle 4.

Another advantage is that the diameter D' 1s smaller here

than the diameter D.

The bearing 23 of the planet carrier 13 1s further

positioned such that the planet wheels 16 of the planetary

gear unit 12 are axially situated between the bearing 23

and the rotor shaft 3.

In the present patent text will hereafter be alleged that
the bearing 23 1is arranged as an output bearing 1n such a

configuration, whereby it will be pointed out that the

bearing 23 is put at the outlet of the transmission box 8.

A part of the load of the rotor 2 can thus also Dbe
transferred to the reaction arm 21 by the planet wheels 16

without putting any additional load on the bearing 23.

Preferably, the bearing 23 of the planet carrier 13
according to the invention 1is capable of absorbing moment

loads in a plane going through the geometrical axis of the

rotor shaft 3.

A bearing of the double-row type can be selected to this
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end, for example a double-row cone bearing.

Preferably even, a double-row bearing 23 will Dbe used

according to the invention whose outer bearing ring oOr

whose inner bearing ring is formed as a whole, whereby this

bearing ring is provided with two bearing surfaces for the

two rows of rolling elements of the bearing.

In certain cases, it may be interesting to pre-load the

F

bearing 23 of the planet carrier 13 in the axial and/or

radial direction so as to avoid any movements of the planet
carrier 13 1in relation to the transmission box 8 as a

result of the play 1n the bearing Z23.

Figures 5 and 6 show another embodiment of a wind turbine
drive 1 according to the invention, which 1s entirely

analogous to that of figure 4, save 1n that the planet

carrier 13 is provided with an additional support.

This additional support must provide sufficient support to
the rotor shaft 3, and in the given example 1t 1s not a
bearing 22, as in the known wind turbine drives, but an
additional support in the form of one or several Dbearing

rollers 24, a detail of which is represented in figure 0.

Alternatively, use can also be made of supporting rollers

24 or cam rollers 24.

In the given example, this additional support 24 1is
positioned axially between the rotor shaft 3 and the planet

wheels 16 at the height of the omitted bearing 22.
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Such an arrangement with an additional support 24 at the

inlet of the transmission box 8 will hereafter be called an

inlet support.

It is clear that in this case of a direct rotor bearing,
whereby the bearing 23 of the planet carrier 13 1s arranged
as an output bearing, it may be appropriate to additionally

support the rotor shaft 3 at the inlet of the transmission

box 8.

The difference with the existing wind turbine drives 15 1s
that such a supporting roller, cam roller or bearing roller

24 is much cheaper than a complete bearing 22 round the

driving shaft 7, as 1is commonly used in the known wind

turbine drives.

Moreover, such rollers 24 can be mounted relatively easily,

especially in comparison with a complete bearing 22.

According to a ©preferred embodiment of the present
invention, the supporting roller, bearing roller or cam
roller 24 1is provided with at least one radially elastic

element 25, as 1is represented in more detail in figure o0.

The reaction arm 21 is preferably arranged in the vicinilty

of a bearing, i.e. the bearing 23 of the planet carrier 13.

This implies that the reaction arm 21 1s best positioned as
close as possible to the bearing 23 from an axial point of
view, such that the moment arm B of the bearing 23 1in

relation to the reaction arm 21 1s smaller than the moment
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arm A of the additional support 24 in relation to said

reaction arm 21.

Consequently, the load on the bearing 23, which absorbs the

major part of the load to be transferred, 1s transferred to

- the nacelle 4 as directly as possible, without generating

any all too large bending moments in the transmission box

3 .

Yet another embodiment of a wind turbine drive 1 according

to the invention 1s represented 1n figure 7/, whereby a

solution is offered this time for the case with an indirect

rotor bearing, as in figure 2, whereby the rotor shaft 3 1s

bearing-mounted directly on the nacelle 4 with only one

bearing 5, while the remainder of the rotor 1load 3 1s

absorbed 1in the gearbox 8.

However, according to the invention, the planet carrier 13,

as opposed to what is customary in the known wind turbine
drives, 1s also bearing-mounted in the transmission box 3
with only one bearing 23.

As already explained in the introduction, it 1s advisable
in this case with an indirect rotor bearing to arrange the

bearing 22 of the planet carrier 13 as an input bearing,

meaning that the bearing 22 of the planet carrier 13 1s

situated at the inlet of the transmission box 8, or 1n
other words 1is axially situated between the planet wheels

16 of the planetary gear unit 12 and the rotor shaft 3.

Indeed, the bearing 22 must absorb a major part of the load

on the rotor shaft 3 in case of an indirect rotor bearing.

By arranging the bearing 22 as an input bearing, the planet
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wheels 16, the planetary gear 17 and the sun gear 20 will

be mostly safeguarded agalinst salid major load.

In order to partly relieve the bearing 22, 1t was decided
this time to additionally support the transmission box 8 1n

relation to the nacelle 4 by means of an elastic system Z26.

Sald elastic system 26 1n this case directly supports the

welight G of the transmission box 8 which 1s not born by the

rotor shaft 3 in relation to the nacelle 4 instead of via

the bearing 22.

In this case of an indirect rotor bearing whereby a bearing
22 1s arranged as an 1nput bearing, which already partly
supports the transmission box 8, 1t 1is of course best to
additionally support the transmission box 8 at the outlet

of the transmission box 8, 1.e. by means of an outlet

support.

Also in this embodiment of a wind turbine drive 1 according

to the 1invention, it 1s advantageous to arrange the

reaction arm 21 in the vicinity of a bearing, whereby the

moment arm A of the bearing 22 in relation to the reaction

arm 21 1s smaller this time than the moment arm B of the

additional support 26 in relation to the reaction arm Z21.

In this way, the major part of the load to be transferred,
which 1is absorbed by the bearing 22 this time, 1s agailn
transferred as directly as possible to the nacelle 4

without generating all too large bending moments 1in the

Lransmission box 8.
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It is clear that, in all the given examples of wind turbine

drives 1 according to the invention whereby

overdimensioning 1s avoided by wusing less components or

cheaper components, an adapted design 1is obtained which 1s
up to the loads it is subjected to, but which 1s cheaper

and easier to mount than the known wind turbine drives.

Naturally, also many other embodiments are possible.

The invention 1s by no means restricted to the embodiments
of a wind turbine drive 1 according to the invention
described by way of example and represented 1n the
accompanying drawings; on the contrary, such a wind turbine
drive 1 can be made 1in many other ways while still

remaining within the scope of the invention.
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Claims.

1. Wind turbine drive (1) which is formed of a rotor (2)
with a rotor shaft (3) and of a transmission box (8) with a
planetary gear unit (12) which 1is connected to the rotor
shaft (3), which drive (1) 1s of the type whereby the
transmission box (8) 1is supported by the far end of the
rotor shaft (3) and 1is provided with a reaction arm (21)
which, while the planetary gear unit (12) 1s working,
transmits a reaction torque round the rotary shaft (3) from
the transmission box (8) to the nacelle (4) so as to
prevent the transmission box (8) from turning along with
the rotor shaft (3), whereby the rotor shaft (3) 1s
bearing-mounted with at 1least one bearing (5) which 1s
directly fixed to the nacelle (4) and a second bearing
(6,22) which is either fixed to the nacelle (4) 1in case ot
a direct rotor bearing, or which 1s part of the
transmission box (8) in case of an indirect rotor bearing,

characterized in that the planet carrier (13) of the

planetary gear unit (12) is bearing-mounted in the gearbox

(8) by means of one bearing (22,23) at the most.

2. Wwind turbine drive (1) according to claim 1,
characterized in that the above-mentioned bearing (23) of

the planet carrier (13) is arranged as an output bearing,
whereby 1in particular the planet wheels (16) of the

planetary gear unit (12) are axially situated between the

above-mentioned bearing (23) of the planet carrier (13) and

the rotor shaft (3).

3. Wind turbine drive (1) according to claim 1,
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characterized in that the above-mentioned bearing (22) of
the planet carrier (13) is arranged as an input bearing,
whereby in particular the bearing (22) of the planet
carrier (13) 1is axially situated between the planet wheels

(16) of the planetary gear unit (12) and the rotor shaft
(3) .

4. Wind turbine drive (1) according to any one of the
preceding claims, characterized in that the planet carrier

(13) of the transmission box (8) 1is provided with an

additional support (24, 26).

5. Wind turbine drive (1) according to «claim 4,
characterized in that the additional support 1is a bearing
roller, a supporting roller or a cam roller (24) which
additionally supports the planet carrier (13) in a rotating

manner in relation to the transmission box (8).

0. Wind turbine drive (1) according to claim 5,
characterized in that the bearing roller, supporting roller

or cam roller (24) is provided with an elastic element

(29) .

7. Wind turbine drive (1) according to claim 4,
characterized in that the additional support is an elastic
system (26) which additionally supports the transmission

box (8) in relation to the nacelle (4).

8. Wind turbine drive (1) according to any one of claims 4
to 7, characterized in that the additional support (24, 20)

is an outlet support, whereby the planet wheels (16) are
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axlally situated between a point of application of the

additional support and the rotor shaft (3).

9. Wind turbine drive (1) according to claim 4 to 7,

characterized 1n that the additional support is an inlet

—

support, whereby a point of application of the additional

support (24,26) 1is axially situated between the planet
wheels (16) of the planetary gear unit (12) and the rotor
shatt (3).

10. Wind turbine drive (1) according to c¢laim 4,

characterized 1n that the reaction arm is arranged in the

vicinity of a bearing, whereby in particular the moment arm
(A,B) of the bearing (22,23) of the planet carrier (13) in
relation to the reaction arm (21) i1is smaller than the
moment arm (B,A) of the additional support (24,26) in

relation to the reaction arm (21).

11. Wind turbine drive (1) according to claims 2, 9 and 10,
characterized 1n that the rotor shaft (3) 1s bearing-

mounted according to a direct rotor bearing.

1Z2. Wind turbine drive (1) according to claims 3, 8 and 10,
characterized 1in that the rotor shaft (3) 1s bearing-

mounted according to an 1ndirect rotor bearing.

13. Wind turbine drive (1) according to any one of the
preceding claims, characterized in that the above-mentioned

bearing (23) of the planet carrier (13) can absorb moment

loads.
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14, Wind turbine drive (1) according to any one of the

ﬁ

preceding claims, characterized in that the bearing (23) o:

the planet carrier (13) 1s of the double-row type.

15. Wind turbine drive (1) according to claim 14,

characterized 1n that either the outer or the inner bearing

ring of the aforesaid bearing (23) is formed as a whole and

1s provided with two bearing surfaces for the two rows of

roller elements of the bearing (23).

l16. Wind turbine drive (1) according to any one of the
preceding claims, characterized in that the bearing (23) of

the planet carrier (13) is a cone bearing.

17. Wind turbine drive (1) according to any one of the
preceding claims, characterized in that the bearing (23) of
the planet carrier (13) 1is preloaded in the axial and/or

radial direction 1in order to prevent any movement of the

planet carrier (13) 1n relation to the transmission box (8)

as a result of any play in the bearing (23).
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