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(57) Abréegée/Abstract:

A planetary type gear unit comprising a planet carrier with a planet bogie plate and at least one planet shaft, whereby on both sides
of the bogie plate a planet wheel Is mounted on the planet shaft by means of taper roller bearings, whereby the planet shaft is
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(57) Abrege(suite)/Abstract(continued):

provided with an axially displaceable piece on each of its extremities forming an abutment which provides an axial support for the
Inner bearing rings of said taper roller bearings and with tensioning means by which said axially displaceable pieces can be
displaced to one another for controlling the pre-tensioning on the taper roller bearings.
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Abstract of the disclosure
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A planetary type gear unit comprising a planet carrier
with a planet bogie plate and at least one planet shaft,
whereby on both sides of the bogie plate a planet wheel is
mounted on the planet shaft by means of taper roller
bearings, whereby the planet shaft is provided with an
axially displaceable piece on each of 1its extremities

forming an abutment which provides an axial support for

the inner bearing rings of said taper roller bearings and
with tensioning means by which said axially displaceable
pleces can be displaced to one another for controlling the

pre-tensioning on the taper roller bearings.
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A planetary type gear unit comprising a planet carrier

with a planet bogie plate.,

The present invention relates to a planétary .type gear
unit with sun, planet and ring gears and a planet carrier,
sald planet carrier comprising a planet bogie plate and at
least one planet shaft, whereby on both sides of the bogie
plate a planet wheel is mounted on the planet shaft by

means of taper roller bearings.

More specifically Dbut not exclusively the present
invention relates to a planetary gear unit of the

mentioned type for use in a wind turbine.

Such planetary type gear units are known according to the

state of the art.

In the technology of wind turbines for example there 1is a
tendency to integrate components in order to reduce the
overall weight so that the related loads and resulting
stresses on the structure of the wind turbine can be

minimized.

Typical integration is obtained by the use of a planetary

.type gear unit whereby the bearing supporting the planet

carrier also serves as a main bearing for supporting the

rotor hub to which the planet carrier is connected.

However, a consequence of using one main bearing 1s that

the support of the rotor hub, as well as the planet
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carrier is less rigid than in the more classical designs

whereby the rotor hub is supported by separate bearings.

This causes misaligmrient:s between the planet carrier and
the ring wheel which vary during the rotation, hereby

augnenting the risk of damage to the planet wheels.

A known solution to this problem is the use of a so-called

bogie plate on the planet carrier.

Such a bogie plate is provided with planet shafts, whereby

on bhoth sides of the bogie plate planet wheels can be

nounted on each shaft by means of planet bearings.

It is known that such a planetary gear stage with a bogie
plate on the planet carrier allows for some misalignments
betweén the planet carrier and the ring wheel without

negatively affecting the gear meshing.

Often taper roller bearings are used for the support of

the -planet wheels, since these type of bearings are able

to bear a considerable load in axial, as well as radial

direction.

Nevertheless, the planet Dbearings are one of the more

sensitive parts of the gear unit.

Premature failure of the presently known planet bearings

is a common problem, which can be caused by dynamic

effects due to the clearance in the bearings and to

deformations of the bearings under influence of the load.
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Furthermore, the more the designs get integrated, the more

the space available between the planet carrler and the

. planet wheels becomes limited, which complicates for

example the assembly and the maintenance of the gear unit

or adjustment of certain components.

Another disadvantage of the presently known gear units is
that the assembly of the planet bearings, especially of
taper roller bearings, requires a considerable axial

space, which limits the compactness of the design.

Still another disadvantage of existing gear units 1s that
the proper assembly of the planet bearings is only

possible when the blanet carrier is dismounted.

The present invention aims at a gear unit, for example a

gear unit used in a wind turbine, which does not show one

- . or more of the above and other disadvantagés.

To this aim, the invention relates to a planetary type

gear unit comprising sun, -planet and ring gears and a

planet carrier, said planet carrier comprising a planet

bogie plate and at least one planet shaft, whereby on both

sides of the bogie plate a planet wheel is mounted on the

planet shaft by means of taper roller bearings, the planet

shaft being provided with an axially displaceable piece on

. each of its extremities forming an abutment which provides

an axial support for the inner bearing rings of said taper

roller bearings and with tensioning means by which said

axially displaceable pieces can be displaced to one
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another for controlling the pre-tensioning on the taper

roller bearings.

An important advantage of such a gear unit according to
the present invention is that through diéplacement of the
axially displaceable pieces with the tensioning means the
pre-tensioning on the taper roller planet bearings can be
controlled and hereby clearance in the bearings can be
avoided or at least limited, so that failure of the planet

bearings due to misalignments and dynamic effects is

reduced.

According to a preferred embodiment of a gear unit in
accordance with the present invention the axially
displaceable pieces are formed by abutment plates,

respectively a first and a second abutment plate.

An advantage of this embodiment of a gear unit according

to the invention 1is that the abutment plates provide a

well distributed axial support for the inner bearbing rings
of the taper roller planet bearings, hereby spreading the
load o©of the pre~tensioning of the bearings over a

sufficiently large surface.

According to a still more preferred embodiment of a géar

unit in accordance with the present invention, the

-tensioning means consist additionally of a central rod

which can be brought into an axial passage provided in the
planet shaft, the rod being connectable to the first
abutment plate at a first -of its extremities, while it

passes through a central hole provided 1in ‘the second
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abutment plate at its second extremity, this second-

extremity being provided with an external thread on which

a nut can be screwed against the second abutment plate.

5 The big advantage of this embodiment of a gear unit in
accordance with the present invention 1is that the pre-
tensioning on the taper rollers or the limitation of the
clearance 1n the taper roller planet bearings can simply

be regulated with the nut at the side of the second
10 abutment plate.

Preferably, according to the invention, the central rod is
connectable to the first abutment plate 'by means of an
external thread on the rod’‘s first extremity which
15 extremity is screwed into an internal threaded hole in the
first abutment plate, whereby the second extremity 1is

. provided with means for applying a torque to the rod.

This embodiment of a gear unit in accordance with the
20 1invention has the advantage that everything can be mounted
from one side, i.e. the side of the second abutment plate,

without need for access to the first abutment plate at the

~ other side of the bogie plate.

.25 This implicates a considerable advantage with regard to

the known designs, since there is no need anymore for

dismounting of the planet carrier.

With the intention of better showing the characteristics
30 of the invention, hereafter, as an example without any

. restrictive character whatsoever, some preferred forms of
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embodiment o©of a gear unit ©~ according to the present

invention,

wherein:

The wind

with reference to the accompanying drawings,

figure 1 schematically represents a typical wind
turbine wherein a planetary type gear unit in
accordance with the present invention is
integrated;

figﬁre 2 and 3 represent on a bigger scale and
in cross-section the part of the gear unit in
accordance with the present invention 1indicated
by F2 in figure 1;

figure 3 represents on a still bigger scale the
part which is indicated by F3 in figure 2; and,
figﬁre 4 represents a cross-section similar to
the one in figure 3 of another embodiment of a
gear unit in accordance with the present

invention.

turbine 1 represented in figure 1 comprises a

static supporting structure 2 on which a nacelle 3 1is

mounted rotatably, which allows for the adjustment of the

position of the wind turbine 1 to the wind direction.

In the nacelle 3 a rotor 4 with rotor hub 5 and rotor

blades 6 is mounted, whereby the rotor hub 5 is connected

to a generator set 7 through a geaxr unit 8.

As 1s represented more in detail in figure 2, the gear

unit 8 1is

in this embodiment of the planetary type, having

a planetary stage 9.
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The planet carrier 10 of this planetary gear stage 9 1is
mounted rotatably in a housing structure 11 by means of a

bearing 12 and a bearing 13, the housing structure 11

5 being rigidly commected to the nacelle 3 of the wind
turbine (not shown in the figure).
The planet carrier 10 is connected to the rotor hub 5 and

serves as input shaft of the planetary gear stage 9.

10 The oﬁtput shaft 14 of the planetary gear stage 9 1is

connected directly or indirectly through other parts of

the gear unit 8 to the generator set 7 (not shown in the
figure).

15 Hereby, the output shaft 14 is mounted rotatably in the
housing structure 11 by means of a pair of roller bearings

15 and 16, whereby on the ofitplit shaft 14 a sun wheel 17
1s provided.

20 Furthermore, in the housing structure 11 a ring wheel 18

1s incorporated in a fixed manner, for example by means of

bolts or whatever connection means.

The planet carrier 10 1is provided with a particular

25 feature which is already known according to the present
state of the art, i.e. a bogie plate 19. This bogie plate

.19 provides in its turn support for multiple planet shafts
20.

. 30° Hereby, the planet shafts 20 extend from both sides 21 and
22 of the bogie plate 19, so that on each planet shaft 20
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a pair of planet wheels 23 and 24 can be mounted, the
planet wheels 23 and 24 of each pair lying on opposite

sides of the bogie plate 18, respectively sides 21 and 22.

Each planet wheel 23 and 24 is supported rotatably on the
planet shafts 20 by means of planet wheel bearings 25,

which in this case are taper roller bearings 25.

It 1is common knowledge that in a case like the one of
figure 2, the. relatively slow rotation of the planet
carrier 10 at the input shaft is transformed in a
relatively fast rotation of the sun wheel 17 at the output
shaft 14 by the interaction between the planet wheels 23
and 24 with, on the one hand, the static ring wheel 18

and, on the other hand, with the sun wheel 17.

In the case of a wind turbine 1 this means that the slow

“rotation on the rotor 4 caused by the wind is transformed

in a rotation at the output shaft 14, which is
sufficiently fast in order to allow the power generator 7

to function properly.

It 1is also known that with the configuration of figure 2,

whereby a bogie plate 19 1is connected to the planet.

carxier 10 and whereby on both sides 21 and 22 of the
bogie plate 19 planet wheels 23 and 24 are provided, a
certain amount of misalignment between the ring wheel 18

and the planet carrier 10 caused by the weight of the

rotoi 4 and/or dynamic locads on the rotor 4 can be

absorbed.
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As mentioned in the introduction the planet bearings 25

are very sensitive parts of the gear unit 8.

Too much clearance in the taper roller planet bearings 25

for example can cause premature failure of the bearings
25 -

As 1s represented more in detail in figure 3, these
bearings 25 comprise inner bearing rings 26 and 27, outer
bearing rings 28, and, between these inner bearing rings
26 and 27 and outer bearing rings 28, the taper rollers
29.

In the represented example of figure 2 and 3, each planet
gear 23 and 24 1is supported by a double taper roller
bearing 25 having a single outer bearing ring 28, this
outer bearing ring 28 being integrated in the represented

case in its corresponding planet wheel 23 or 24.

However embodiments whereby each planet gear 23 and 24 is
supported by a pair of taper roller bhearings, having for
example separate outer bearing rings which are not
integrated in the planet wheels, are not excluded

according to the invention.

The outer bearing rings 28 of the taper roller planet

bearings 25 support the actual planet gear wheels 23 and

are fixedly connected to' these planet gear wheels 23 so

that they rotate simultaneously with the planet gear

wheels 23 when the gear unit 8 is functioning.

ol aang PP
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Similarly, the single outer ring 28 of the double taper
bearings 25 could as well be a part of the planet gear 23

or 24 1t supports.

The inner bearing rings 26 and 27 closely surround the
planet shaft 20 while being slidable over the planet shaft

20 in the axial direction AA’.,

Movement in the axial direction AA’' towards the bogie
plate 19 of the inner bearing rings 27 lying near the:
bogie plate 19 1is prevented by a shoulder 30 provided at

the planet shaft 20 forming an axial abutment.

Special for the invention is the way the other inner
bearing rings 26 of the taper roller bearings 25 are

supported in the axial direction AA’.

According to the present invention the planet shaft 20 1s
provided with an axially displaceable piece 31 and 32 on
each of its extremities, respectively 33 and 34, forxming
an abutment 35 which provides an axial support for the

inner beariné rings 26.

Additionally, according to the present invention,
tensioning means 36 are provided by which said axially
displaceable pieces 31 and 32 can be displaced to one
another for controlling the pre-tensioning on the taper

roller bearings 25.

According to a preferred embodiment of a planetary type

- gear unit 8 in accordance with the present invention, at.
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least one of said axially displaceable pieces 31 and 32 is

formed by a first abutment plate 31.

In the case of figure 3 both axially displaceable pieces
31 and 32 are formed by abutment plates, respectively a

first abutment plate 31 and a second abutment plate 32.

These abutment plates 31 and 32 cover the planet shaft 20
at its extremities, respectively at first extremity 33 and
at second extremity 34, while being in contact with the
inner bearing rings 26 over a sufficiently large radial
dixected contact surface between the abutment plates 31
and 32 on the one hand, and the inner bearing rings 26 on
the other hand.

In that way a good axial support for the inner bearing

rings 26 1s provided.’

It is important to notice that the total axial length L of
the planet shaft 20 is somewhat smaller than the sum S of

the width W of ‘the four inner bearing rings 26 and 27, the

width W’ of the shoulder 30 and the width W” of the gaps

37 Dbetween  the inner bearing rings 26 and 27 of each

double taper roller bearing 25.

}!ccording to a preferred embodiment of a gear unit 8 in

accordance with the present invention, as in the case of
figure 3, the tensioning means 36 consist of a central rod
38 which can be brought into an axial passage 39 provided

in the planet shaft 20.



P —— ——

10

15

20

25

30

CA 02646738 2008-12-11

- 12 -

Hereby,. the rod 38 1is connectable to the first abutment
plate 31 at a first of its extremities 40, while it passes
through a ¢entral hele 41 provided in the second abutment
plate 32 at its second extremity 42, this second extremity
42 being provided with an external thread 43 on which a
nut 44 can be screwed against the second abutment plate

32.

In the embodiment represented in figure 3, the central rod

38 is connectable to the first abutment plate 31 by means

of an external thread 45 on the rod’s first extremity 40,

which extremity 41 1s screwed into an internal threaded

hole 46 in the first abutment plate 31.

Preferably the second extremity 42 of the rod 38 is hereby
provided with means for applving a torgue to the xrod 38
which allows the rod 38 to be screwed in the first

utment plate 31 from the side which is in practice the

most accessible, i.e. the side at the second extremity 42

- far away from the planet carrier 10.

According to a still more preferred embodiment of

planetary type gear unit 8 in accordance with the present

|

invention, the central rod 38 has a non circular Cross-

|
section 47, which corresponds to a non-circular hole in
the second abutment plate 32, in order to prevent said

abutment plate 32 from rotating with regard to the rod 38.

Preferably, also a locking plate 48 is provided with a

central hole corresponding to the circumference of the nut
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44, the plate 48 being slidable over the nut 44 into a

recess 49 in the second abutment plate 32 and being

lockable with regard to the second a2butment plate 32 by a

pin 50 through the locking plate 48 into a hole 51 in the
5 second abutment plate 32.

Additionally, it 1s preferable that locking means 52 are
provided by which the axially displaceable pieces 31 and
32 can be locked on the planet shaft 20 in oxrder to
10 prevent the pieces 31 and 32 from rotating with regard to
.the planet shaft 20, whereby not necessarily the

displacement in an axial direction AA’' is prevented.

In the embodiment of figures 2 and 3 said locking means 52
15 comprise at least one axially extending pin 53, which can

be slid in a corresponding hole or groove 54 in the planet
~shaft 20.

Alternatively the hole or groove 54 could also be provided

20 in the pieces 31 or 32.

- Preferably, there are multiple holes " or gqgrooves 34
provided in the planet shaft 20 or in the abutment plates
31 and 32 which are evehly distributed around the
25 circumference of the abutment plates 31 and 32 or the

shaft 20, so that the abutment plate can be locked against

rotation in the most suitable position.

Assembly of a planetary type gear unit 8 according to the

30 invention, is simple and as follows.
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During the assembly, the double taper roller planet
bearings 25 are slid over the planet shaft 20 until they

abut against the shoulder 30 on the planet shaft 20.

Subsequently, the central rod 38 is brought into the axial
passage 39 in the planet shaft 20 and the first abutment
plate 31 is brought against the planet shaft 20. Hereby
the pin 53 is slid into the hole 54 in said planet shaft
20, which prevents the first abutment plate 31 from
rotating with regard to the planet shaft 20. |

This allows the rod 38 to be screwed into the first
abutment plate 31 whereby preferably the means for
applying a torque to the rod 38 provided at the second
extremity 42 are activated. This 1is advantageous, since
this extremity 42 of the rod 38 is more accessible than
the other extremity 40 where there is' only a limited space

between the planet carrier 10 and the first abutment plate
31.

Then, at the second extremity 34 of the planet shaft 20,

the second abutment plate 32 is brought over the central

rod 38, whereby the second extremity 42 of the rod 38 is

brought through the central hole 41 in the second abutment
plate\32.

Hereby the non-circular section 47 of the rod 38 ensures

that the second abutment plate 31 cannot rotate with

regard to the rod 38.
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Furthermore, the rotation of the second abutment plate 32

and as a consequence also of the rod 38 with regard to the
planet shaft 20 is prevented, since the pin 53 is slid in

the hole 54 in the planet shaft 20.

The combination of the non-circular section 47 and the
pins 53 at both extremities 40 and 42 ensures that the rod

38 cannot loosen from the first abutment plate 31.

In order to put some tension on the double taper roller
bearings 25 so that the clearance in the bearings 25 is
correctly set, the tensioning means 36 in the form of the

nut 44 are activated.

By screwing this nut 44 against the second abutment plate
32, the inner bearing rings 27, lying near the bogie plate
19, are displaced to one another until they meet the

shoulder 30 on the planet shaft 20.

- Further tightening of the nut 44 results in a pre-tension

on the bearings 25 whereby one of the aims of the present
invention 1is obtained, i1.e. a correct setting of the pre-

tensioning on the bearings 25.

When a sufficient tension on the bearings 25 1is obtained,
the locking plate 48 is brought over the nut 44 into the

recess 49 in the second abutment plate 32.

By 1mserting pin 50 in hole 51, also nut 44 is prevented

from rotating with regard to the second abutment plate 32,
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. so that loosening of the nut 44 is impossible and the

safety of the assembly i1is guaranteed.

In figure 4 another embodiment of a planetary type gear

unit in accordance with the present invention 1is

represented,

This embodiment is somewhat simpler in construction since

.. the axially displaceable pieces 31 and 32 are this time

nuts 31 and 32 with an internal thread 55 . which

corresponds to an external thread 56 on the planet shait
20.

The nuts 31 and 32 fulfill at the same time the role of

tensioning means 36.

The constrgction might be somewhat simpler, the assembly
is however somewhat more complex, since both nuts 31 and

32 have to be tightened in order to obtain the required

. tension on the bearings 25.

This means that the pre-tensioning is not obtained solely

by applying a torque force at the extremity 34 of the
planet shaft 20.

Someone has to apply necessarily a force at both
extremities 33 and 34, which can be somewhat more
complicated by the lack of space, especially at the side

of the first extremity 33.
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Also the locking means 52 are somewhat different in form

than in the preceding example.

This time these 1locking means 52 comprise (at each

.extremity 33 and 34 of the planet shaft 20) a plate 57 and

two axially extending pins, respectively a first pin 58

and a second pin 59.

Hexeby, corresponding holes 60, 61, 62 and 63 are provided
on the planet shaft 20, in the plate 57 and on the °axially

displaceable pieces 31 or 32 (the nuts), in which the

respective pins 58 and 59 can be brought.

For example, the first pin 58 is retained by a first hole
60 1n the plate 57 and by a corresponding hole 61 provided
in the planet shaft 20.

Similarly, the second pin 59 is kept by a second hole 62

1n the plate 57 and a corresponding hole 63 in the nut 31
or 32.

In that manner a rotation from the plate 57 is prevented,

on the one hand, with regard to the planet shaft 20 by the

first pin 58, and, on the other hand, with regard to the
nut 31 or 32 by the second pin 59.

Preferably, multiple holes 60 to 63 are provided in the
respective parts of the assembly, for example evenly

distributed over the circumference of the parts.

AT - & ry—— S - Sy e v (¢ Al s el S e
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The more holes are provided, the more positions there are

in which the nuts 31, the plate 57 and the planet shaft 20

can be locked with regard to cne ancther, which allows for
a precise determination of the pre-tensioning on the

bearings 25.

According to a preferred embodiment of a gear unit 8 in

accordance with the present invention, the holes 60 and 62

in the plate 57 are blind holes.

In that way, it is prevented that a pin 58 or 59 will fall
between the different gears of the gear unit 8 in the case
of failure of one of the pins 58 or 59, which might cause

considerable damage to the gear unit 8.

It is clear that many other embodiments of a gear unit are
possible without departure from the scope o©0f the

invention.

The locking means 52 by which the tensioning means 36 are

locked with regard to the planet shaft 20 could for
example comprise whatever mechanical device, like split

pins, 1lntegrated pins, external pins, etc..

Also other methods, 1like welding, or gluing, could be
applied in oxder to obtain a proper locking of the

different parts.

Also the particular form of the planetary type gear unit 8
is of no importance, be it a gear unit with a rotating

planet. carrier 10 and a stationary ring wheel 18 or
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otherwise with a rotating ring wheel 18 and a stationary planet carrier 10.

The scope of the appended claims should be given the broadest interpretation
consistent with the description as a whole and should not be limited by the
preferred embodiments set forth above. For example, a planetary type gear unit 3

may be realized in different shapes and dimensions.



10 .

IS5

20

25

30

CA 02646738 2008-12-11

- 20 -

Claims.

l.- A planetary type gear unit (8) comprising sun (17),

. planet (24) and ring (18) gears and a planet carrier (10),

sald planet carrier (10) comprising a planet bogie plate
(19) and at least one planet shaft (20), whereby on both
sides (21,22) of the bogie plate (19) a planet wheel
(23,24) 1is mounted on the planet shaft (20) by means of
taper roller bearings (25), characterized in that thé
planet shaft (20) is provided with an axially displaceable
piece (31,32) on each of its extremities (33,34) forming
an abutment (35) which provides an axial support for the
inner bearing rings (26,27) of said taper roller bearings
(25) and with tensioning means (36) by which said axially
displaceable pieces (31,32) can be displaced to one
another for controlling the pre-tensioning on the taper

roller bearings (25).

2.- A planetary type gear unit according to claim 1,
characterized in that at 1least one of said axially

displaceable pieces (31,32) is formed by an abutment plate.
(31,32).

3.- A planetary type gear unit according to claim 2,
characterized in that both axially displaceable pieces
(31,32) are formed by abutment plates(31,32), respectively
a first abutment plate (31) and a second abutment plate
(32).
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4.- A planetary type gear unit according to claim 3,

characterized in that the tensioning means (36) consist of
a central | rod (38) which can be brought fmto an axial
passage (39) provided in .the planet shaft (20), the rod
(38) being connectable to the first abutmert plate (31) at
a first of its extremities (40), while if passes through a
central hole (41) provided in the setond abutment plate
(32) at 1its second extremity (42), this second extremity'
(42) being provided with an external thread (43) on which

a nut (44) can be screwed against the second abutment
plate (32).

5.- A planetary type geazi unit according to claim {4,
characterized in that the cgentral rod {(38) is connectable
to the first abutment plate (31) by means of an external
thread (45) on the rod’s first extremity (40) which
extremity (40) is screwed into an internal threaded hole
(46) in the first abutmeni]'. plate (31) and whereby the
second extremity (42) is provided with means for applying

\

a torque to the rod (38).

"6.- A planetary type gear unit according to claim 4 or 5,

characterized in that the central rod (38) has a non
circular cross-section (47), which corresponds to a non-
circular hole\ in the second abutment plate (32), in order
to prevent said abutment plate (32) to rotate with regard
to the rod (38). \

7.- A planetary type gear unit according to any of claims

|

4 to 6, characterized in t‘hat a locking plate (48) is

~provided with a central 'hole corresponding to the
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circumference of the nut (44), the plate (48) being slidable over the nut (44) into a
recess (49) in the second abutment plate (32) and being lockable with regard to the
second abutment plate (32) by a pin (50) through the locking plate (48) into a hole
(51) in the second abutment plate (32).

8. A planetary type gear unit according to any one of clams 1 to 7/,
characterized in that the axially displaceable pieces (31, 32) are nuts (31, 32) with
an internal thread (55) which corresponds to an external thread (56) on the planet
shaft (20).

9. A planetary type gear unit according to any one of claims 1 to 8,
characterized in that locking means (52) are provided by which the axially
displaceable pieces (31, 32) can be locked on the planet shaft (20) in order to
prevent the pieces (31, 32) from rotating with regard to the planet shaft (20),

whereby a displacement in an axial direction is prevented.

10. A planetary type gear unit according to any one of clams 1 to 8,
characterized in that locking means (52) are provided by which the axially
displaceable pieces (31, 32) can be locked on the planet shaft (20) in order to
prevent the pieces (31, 32) from rotating with regard to the planet shaft (20),

whereby a displacement in an axial direction is not prevented.

11. A planetary type gear unit according to claim 10, characterized in that said
locking (52) means comprise at least one axially extending pin (53), which can be
slid in a corresponding hole or groove (54) in the planet shaft (20) or in at least one

of the axially displaceable pieces (31, 32).

12. A planetary type gear unit according to claim 11, characterized in that the
locking means (52) comprise a plate (57) and two said axially extending pins (98,

59), whereby corresponding holes (60-63) are provided on the planet shaft (20), in
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the plate (57) and on the axially displaceable piece (31, 32) in which the respective
pins (58, 59) can be brought, so that a rotation from the plate (57) Is prevented, on
the one hand, with regard to the planet shaft (20) by the first pin (68), and, on the
other hand, with regard to the axially displaceable piece (31, 32) by the second pin

(99).

13. A planetary type gear unit according to claim 12, characterized in that the
holes (60, 62) in the plate (57) are blind holes.

14. A planetary type gear unit according to any one of claims 1 to 13,

characterized in that each planet gear (23, 24) is supported by a pair of taper roller
bearings.

15. A planetary type gear unit according to claim 14, characterized in that each
taper roller bearing of said pairs of taper roller bearings has one or more outer

bearing rings, which are not integrated in the planet gears (23, 24).

16. A planetary type gear unit according to any one of claims 1 to 19,
characterized in that each planet gear (23, 24) is supported by a double taper roller

bearing (25) having a single outer bearing ring (23).

17. A planetary type gear unit according to claim 16, characterized in that the

outer ring (28) of said double taper bearings (25) is a part of the planet gear (23,
24) It supports.

18. A planetary type gear unit according to any one of clams 1 to 17,
characterized in that the planet shaft (20) is provided with a shoulder (30) for the
inner bearing rings (26) lying near the bogie plate (19) forming an axial abutment

when the axially displaceable pieces (31, 32) are displaced to one another by

tightening (activating) the tensioning means (306).
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19. A planetary type gear unit according to any one of claims 1 to 18,

characterized in that it is part of a wind turbine (1).
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