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Description

A large-scale machine drive train for wind turbines or windmills conventionally
comprises system components such as grid connection elements, motors or
generators, couplings, transmissions and drive shafts. On the grid side, con-
verters are often provided. Brake systems in the form of mechanical brakes on
fast-running shafts between the transmission and the motor or generator are of-

ten provided since braking torques are smaller there due to transmission ratio.

From the older European application with the application number 11172108.0,
there is known a drive system which has a transmission unit comprising at least
one planetary gear stage. The planetary gear stage has an internal gear wheel,
a plurality of planetary gears, a planet support and a sun wheel. Furthermore, a
first shaft associated with the transmission unit is provided, said shaft compris-
ing a coupling flange which is connectable to a driven machine or a rotor shaft
and is mounted by means of the planet support. The transmission unit and a
motor or generator unit connected to a second shaft are surrounded by a
transmission housing. The motor or generator unit also comprises a rotor non-
rotatably fixed to a rotor hollow shaft. According to the invention, arranged be-
tween the rotor hollow shaft and the second shaft of the transmission unit is an
electrically isolating, releasable flange connection, the transmission-side end of
which is connected to a transmission hollow shaft. Arranged between the
transmission unit and the motor or generator unit is a transmission housing
connecting piece which concentrically surrounds a gearbox-side end section of
the transmission hollow shaft and provides a bearing seating for a bearing ar-

rangement associated with the second shaft of the transmission unit.

From the older European application with the application number 11002782.8,
there is known a drive system for a wind turbine, which has a transmission unit
comprising at least one planetary gear stage. The planetary gear stage has an
internal gear wheel, a plurality of planetary gears, a planet support and a sun
wheel. Furthermore, a first shaft associated with the transmission unit is provid-

ed, said shaft comprising a coupling flange, which is connectable to a driven
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machine shaft or rotor shaft, and being mounted by means of the planet sup-
port. The transmission unit and a motor or generator unit connected to a second
shaft of the transmission unit are surrounded by a transmission housing which
comprises a cardanic peripherally symmetrical or partially symmetrical mounting

for connecting to a supporting structure element of the wind turbine.

From EP 1 045 139 A2, there is known a wind turbine with a rotor, the rotor hub
of which is mounted in a roller bearing arranged on a rotor support and which is
connected to a two-stage planetary gear transmission having an input stage
and an output stage. An output shaft of the planetary stage is coupled by means
of a coupling to a generator. An inner ring of the roller bearing is releasably
connected to the rotor hub and rotating parts of the planetary transmission. Fur-
thermore, a housing of the generator is releasably connected with the planetary
transmission to a drive train module. The drive train module is supported on the

rotor support and is therefore dynamically decoupled.

From EP 2 031 273 A2, there is known a generator-transmission unit wherein a
rotor of the generator is mounted by means of a bearing arrangement provided
between an inner rotor hollow shaft and a housing connecting piece. Coil and
magnet arrangements of the rotor surround the housing connecting piece radial-
ly. A coupling is provided between the inner rotor shaft and a sun shaft. The sun
shaft has no bearing of its own, but is mounted by means of the rotor bearing

arrangement.

From EP 2 295 147 A1, there is known a mill drive system with a transmission
which can be arranged beneath a grinding plate and has at least one planetary
gear or spur gear stage and an electric motor integrated into a housing of the
transmission. The mill drive system also comprises a converter with an associ-

ated regulating apparatus for tooth play-free speed regulation of the motor.

From WO 2008/031694 A1 is known a mill drive system with a transmission
which can be arranged beneath a grinding plate. The transmission comprises at

least one planetary gear stage and has a vertical shaft position. An electric mo-
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tor which is connected to a lubricant supply circuit of the transmission is inte-
grated into a housing of the transmission, the rotor and stator of said motor hav-
ing vertically arranged axes and the cooling of said motor being achieved by

means of lubricant circulating through the transmission.

It is an object of the present invention to provide a drive system for a wind tur-
bine which enables a compact construction even with separate bearings for the

transmission and for the motor or generator unit.

This object is achieved according to the invention by a drive system having the
features of claim 1. Advantageous developments of the present invention are

disclosed in the dependent claims.

The drive system according to the invention comprises a transmission unit with
at least one planetary gear stage which comprises an internal gear wheel, a plu-
rality of planetary gears, a planet support and a sun wheel. Furthermore, a first
shaft is associated with the transmission unit, said shaft comprising a coupling
flange, which is connectable to a driven machine shaft or a rotor shaft, and be-
ing mounted by means of the planet support. A motor unit or a generator unit is
connected to the transmission unit. Furthermore, associated with the transmis-
sion unit is a second shaft configured as a hollow shaft, which with the trans-
mission-side end section thereof concentrically surrounds a motor-side or gen-
erator-side end section of a sun wheel shaft and there is non-rotatably connect-
ed thereto. A rotor of the motor or generator unit is non-rotatably connected to a
rotor hollow shaft. Also non-rotatably connected to the rotor hollow shaft is a
stub shaft, the transmission-side end section of which is concentrically sur-
rounded by the second shaft of the transmission unit and there is non-rotatably
connected thereto. Arranged between the transmission unit and the motor or
generator unit is a transmission housing connecting piece which concentrically
surrounds the second shaft of the transmission unit and provides a bearing
seating for a bearing arrangement associated with the second shaft and by

means of which the sun wheel shaft is also mounted. Two housing covers each
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arranged on a motor end face or a generator end face provide bearing seatings
for a first and second bearing of the rotor hollow shaft.

The stub shaft arranged concentrically within the second shaft of the transmis-
sion unit and the rotor hollow shaft enables a compact design with independent
mounting of the motor unit or generator unit. As a result, the motor or generator

unit can be operated autonomously.

A particularly compact design results if, according to an advantageous devel-
opment of the present invention, the second shaft of the transmission unit is
connected to the sun wheel shaft by means of a coupling or a clamping connec-
tion arranged within the second shaft. In corresponding manner, the second
shaft of the transmission unit can be connected to the stub shaft by means of a
coupling or clamping connection arranged within the second shaft. In advanta-
geous manner, the rotor hollow shaft can also be connected to the stub shaft at
a transmission-side end of the rotor hollow shaft by means of a coupling or

clamping connection arranged within the rotor hollow shaft.

According to an advantageous development of the present invention, the stub
shaft extends axially entirely beyond the rotor hollow shaft and is connected to
the rotor hollow shaft by means of a coupling or clamping connection at an end
side of the motor or generator unit facing away from the transmission unit. This
enables the motor or generator unit to be effectively decoupled from external

axial loads.

The rotor hollow shaft can also be non-rotatably connected, at an end side of
the motor or generator unit facing away from the transmission unit, to a brake
disk of a braking device. The inner stub shaft and an outer brake disk flange
can cooperate in advantageous manner such that joint forces which arise due to
the type of connection and the operational forces can be mutually compensated

for, depending on position. This, in turn, leads to a raised joint pressure.



10

15

20

25

30

DK/EP 2573386 T3

5

According to a further embodiment of the present invention, the second shaft of
the transmission unit is non-rotatably connected to a brake disk of a braking de-
vice. In this case, the brake disk can be connected to the second shaft by
means of a keyed or clamping connection. The keyed or clamping connection is
advantageously axially aligned with a short toothed coupling between the sec-
ond shaft and the sun wheel shaft. This enables expansion of the second shaft
by the short toothed coupling on the sun wheel shaft to be used to ensure suffi-
cient joint pressure in the keyed or clamping connection on the brake disk. This
facilitates both the design and the assembly and disassembly. Furthermore, an
axially central arrangement of the braking device enables a reduced structural

length as well as easy exchange of a rear-side rotor shaft bearing.

The second shaft of the transmission unit is preferably mounted by means of a
double-row mounting in an X arrangement. This facilitates complete generator-
side bearing removal and easy bearing adjustment via a rear-side bearing cov-

er.

According to a particularly preferred development of the present invention, the
coupling flange can be elastically connected to the driven machine shaft or the
rotor shaft. In this way, a cardanic coupling of a driven machine or a rotor shaft
is possible, particularly with an angular offset. A coupling of this type can be re-
alised with, for example, elastic bolts. Furthermore, the transmission housing
comprises a cardanic peripherally symmetrical or partially symmetrical mounting
for connecting to a supporting structural element of the wind turbine. The sup-
porting structural element can be, for example, a base bearing with a connec-
tion to a frame or a gondola of the wind turbine. By means of a double cardanic
or full-cardanic mounting of the drive system within the supporting structural el-
ement and with a cardanic connection of the coupling flange, bearing-damaging
or toothing-damaging influences can be prevented. Displacements in base sup-
ports arising from deformations of the main frame of a wind turbine system,
which according to conventional solutions are coupled into the drive train via the

mounting of the drive train therefore do not lead to undesirable constraining



10

15

20

25

30

DK/EP 2573386 T3

6

forces, but are prevented by the cardanic mounting. The drive system is there-
fore subjected only to torsional loading.

When the drive system according to the invention is used in a wind turbine, the
transmission unit is connected to a generator unit. Furthermore, the first shaft of
the transmission unit is a transmission-side drive shaft in this case. The second
shaft of the generator unit, however, is a transmission-side output shaft. On use
of the drive system according to the invention in a wind turbine, the coupling

flange of the transmission-side drive shaft can be connected to a rotor shaft.

The present invention will now be described in greater detail making reference

to an exemplary embodiment illustrated in the drawings, in which:

FIG 1 is a perspective sectional view of a variant of a drive system for a wind
turbine with a short stub shaft,

FIG 2 is a sectional view of the drive system of FIG 1 with a transmission unit

and a generator unit,

FIG 3 is a perspective sectional view of a generator unit of a variant of a drive

system for a wind turbine with a continuous stub shaft,

FIG 4 is a sectional view of a first variant of a housing intermediate flange be-

tween the transmission unit and the generator unit,

FIG 5 is a sectional view of a second variant of a housing intermediate flange

between the transmission unit and the generator unit,

FIG 6 is a schematic representation of a drive system for a wind turbine togeth-

er with a grid connection,

FIG 7 is an illustration of a ring-shaped mount for full-cardanic mounting of the

drive system of FIG 1 with a corresponding two-armed torque mount,
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FIG 8 is an illustration of two ring-shaped mounts for full-cardanic mounting of
the drive system of FIG 1 with a corresponding torque mount.

FIG 9 is an illustration of two ring-shaped segment mounts in a variant derived
from FIG 8.

The drive system for a wind turbine shown in FIG 1 has a transmission unit 1
with a first 11 and a second planetary gear stage 12 in a coaxial construction.
As the sectional representation of FIG 2 shows, each planetary gear stage 11,
12 comprises an internal gear wheel 114, 124, a plurality of planetary gears

113, 123, a planet support 112, 122 and a sun gear 111, 121.

The transmission unit 1 is connected via an output shaft 16, configured as a hol-
low shaft, of the transmission unit 1 to a generator unit 2 and is arranged in a
transmission housing 15. The output shaft 16 surrounds, with the transmission-
side end section thereof, a generator-side end section of a sun wheel shaft 162
of the second planetary gear stage 12 concentrically and there is non-rotatably
connected thereto. The output shaft 16 and the sun wheel shaft 162 are con-
nected to one another by means, for example, of a coupling or a clamping con-
nection arranged within the output shaft 16. This can take place, in particular, by
means of a short toothed coupling, spiral toothing, a polygonal connection, a

keyed connection, an elastic bolt coupling or an internal clamping set.

The generator unit 2 comprises a stator 21 and a rotor 22 which is non-rotatably
connected to a rotor hollow shaft 23. The rotor hollow shaft 23 is arranged axial-
ly spaced from the output shaft 16 of the transmission unit 1 or adjoins axially
thereto. The rotor hollow shaft 23 is also non-rotatably connected to a stub shaft
233 which is concentrically surrounded at the transmission-side end section
thereof by the output shaft 16 of the transmission unit 1 and there is non-
rotatably connected thereto. The output shaft 16 and the stub shaft 233 are
connected to one another by means, for example, of a coupling or a clamping

connection arranged within the output shaft 16. This can take place, in particu-
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lar, by means of a short toothed coupling, spiral toothing, a polygonal connec-
tion, a keyed connection, an elastic bolt coupling or an internal clamping set.

In the variant of a drive system illustrated in FIGs 1 and 2 with a short stub
shaft, the rotor hollow shaft 23 is connected to the stub shaft 233 at a transmis-
sion-side end of the rotor hollow shaft 23 by means of a coupling or a clamping
connection arranged within the rotor hollow shaft 23. In this case also, this can
be achieved by means of a short toothed coupling, spiral toothing, a polygonal
connection, a keyed connection, an elastic bolt coupling or an internal clamping

set.

According to the variant of a drive system with a continuous stub shaft as illus-
trated in FIG 3, the stub shaft 233 extends axially entirely beyond the rotor hol-
low shaft 23 and is connected to the rotor hollow shaft 23 by means of a cou-
pling or clamping connection at an end side of the generator unit 2 facing away
from the transmission unit 1. A connection between the rotor hollow shaft 23
and the stub shaft 233 can be achieved by means of a short toothed coupling,
spiral toothing, a polygonal connection, a keyed connection, a flange connec-

tion, an elastic bolt coupling or an internal or external clamping set.

In the variants of a drive system illustrated in FIGs 1 to 3, a transmission hous-
ing connecting piece 152 which concentrically surrounds the output shaft 16
and forms a bearing seating for a bearing arrangement 161 associated with the
output shaft 16 is arranged between the transmission unit 1 and the generator
unit 2. The sun wheel shaft 162 is also mounted by means of this bearing ar-
rangement 161. The transmission housing connecting piece 152 concentrically
surrounds a generator-side end section of the sun wheel shaft 162. The bearing
arrangement 161 of the output shaft 16 at the housing connecting piece 152
preferably comprises a double-row bearing in X arrangement. Arranged within
the output shaft 16 and the rotor hollow shaft 23 in the present exemplary em-
bodiment is a pitch tube 17 which extends axially beyond the whole of the drive

system.
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Two housing covers each arranged on a generator end face provide bearing
seatings for a first bearing 231 and a second bearing 232 of the rotor hollow
shaft 23. The bearing seating for the first bearing 231 of the rotor hollow shaft
23 is formed by a housing cover facing toward the transmission unit 1 at a first
generator end side, whereas the bearing seating for the second bearing 232 of
the rotor hollow shaft 23 is formed by a housing cover facing away from the

transmission unit 1 at the second generator end side.

A drive shaft which is formed on the planet support 112 of the first planetary
gear stage 11 and has a coupling flange 14 which can be connected to a rotor
shaft and is mounted by means of the planet support 112 of the first planetary
gear stage 11 is associated with the transmission unit 1. Two bearings 115 and
116 which represent a first and second main bearing of the transmission unit 1
and are arranged between the planet support cheeks and the transmission
housing 15 are associated with the planet support 112 of the first planetary gear
stage 11. Similarly, the planet support 122 of the second planetary gear stage
12 is mounted by means of two bearings 125 and 126 arranged between the

planet support cheeks and the transmission housing 15.

In the variant of a drive system illustrated in FIGs 1 and 2, the output shaft 16 of
the transmission unit 1 is non-rotatably connected to a brake disk 234 of a brak-
ing device. A brake calliper 24 associated with a brake disk 234 is fastened, as
shown in FIGs 1 and 2 on a housing intermediate flange 151 arranged between
the transmission unit 1 and the generator unit 2. The brake disk 234 can be
connected, for example, by means of a keyed or clamping connection to the
output shaft 16. Preferably, the keyed or clamping connection is axially aligned
with a short toothed coupling between the output shaft 16 and the sun wheel
shaft 162.

According to the variant of a drive system illustrated in FIG 3, the rotor hollow
shaft 23 is non-rotatably connected, on the second generator end side facing
away from the transmission unit 1, to a brake disk 234 of a braking device. The

brake disk 234 is thus readily accessible for maintenance purposes. As shown
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in FIG 3, a brake calliper 24 associated with the brake disk 234 is fastened to a
housing cover at the second generator end side. In the variant according to FIG
3, the stub shaft 233 can also be connected to the second generator end side
with a disk-shaped flange, which is fastened to the brake disk 234 with elastic
bolts.

In principle, mixed forms of the variants shown in FIGs 1 to 3 are also possible.
For example, a continuous stub shaft can be combined with a centrally ar-
ranged braking device or a short stub shaft can be combined with a rear-side

braking device.

In the present exemplary embodiment, the housing connecting piece 152 con-
centrically surrounding the bearing arrangement 161 of the output shaft 23 is
formed onto the housing intermediate flange 151 arranged between the trans-
mission unit 1 and the generator unit 2. Both a stator jacket 211 of the generator
unit 2 and the internal gear wheel 124 of the second planetary gear stage 12
are mounted on the housing intermediate flange 151. In addition, the housing
intermediate flange 151 has a bearing seating for a generator-side planet sup-
port bearing 126 of the second planetary gear stage 12.

As FIG 4 shows, the housing intermediate flange 151 has, respectively, a flange
projection 1511, 1512 on which the stator jacket 211 or the internal gear wheel
124 of the second planetary gear stage 12 is mounted. FIG 5 shows a variant of
a housing intermediate flange 151 in which the flange projection 1512 associat-
ed with the stator jacket 211 and the flange projection 1511 associated with the

internal gear wheel 124 are spaced apart from one another axially.

The transmission housing 15 comprises a full cardanic peripherally symmetrical
or partially symmetrical mounting 13 for connecting to a supporting structural
element of the wind turbine. This supporting structural element is, for example,

a frame or a gondola of the wind turbine.
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The second planetary gear stage 12 is dimensioned with regard to the gearing
thereof, such that on selection of a generator pole count which is divisible by 2 -
according to an advantageous embodiment, also divisible by 3 - and on optimal
configuration for the nominal rotary speed, an essentially identical external di-
ameter of the stator of the generator unit 2 and of the internal gear wheel 124 of
the second planetary gear stage 12 result. Generator-side bearings of the
transmission unit 1 are configured electrically isolated. In this way, a current
flow from the transmission unit 1 into a rotor of the generator unit 2 can be pre-

vented.

As a result of the full cardanic mounting of the drive system in combination with
a transverse and radial force freedom and a two-point or torque mounting of the
drive system, a drive train is produced which is subject only to torsion. Through
the bringing together, on the housing side, of the transmission unit 1 and the
generator unit 2 while making use of the high stiffness thereof, despite the sig-
nificantly less stiff support elements in the cardanic mounting, at least a marked

reduction of constraining forces in the drive train can be achieved.

As a result of the combination of the two-point or torque mounting of the drive
system with the full cardanic mounting of the transmission housing 15 which al-
S0 comprises the generator unit 2, a coupling arranged between the transmis-
sion unit 1 and the generator unit 2 is subject to significantly reduced loading.
This coupling can therefore be configured significantly stiffer. This, in turn, offers

further advantages with regard to operating dynamics.

A design of the main bearing of the transmission unit 1 can be executed without
taking account of supports for subsequent components. In this way, the use of
torque mountings, which require only a significantly reduced structural space,
for the main bearings of the transmission unit 1 in a technically achievable form
for large-scale drives is possible. Furthermore, according to the invention, tor-
sion-related shaft alignment twisting has been rendered harmless to the trans-

mission unit 1 by the full cardanic mounting.
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In the present exemplary embodiment 3, the generator unit 2 has independent
winding systems which are connected to a full converter 3 as shown in FIG 6.
The full converter 3 enables a network-dynamic decoupling and is connected
via load-breaker switches 4 to the generator unit 2 on one side and, on the oth-
er side, to a transformer 5 for power infeed to an energy supply network 6. Fur-
thermore, isolated generator windings are provided for each pole. In addition,
the 3 independent winding systems are connected up outside the transmission
housing 15 surrounding the generator unit 2. The generator unit is configured

having in the range from 6 to 30 poles and preferably from 12 to 24 poles.

According to the exemplary embodiment shown in FIG 7, the full cardanic
mounting 13 is formed by a ring-shaped mount radially surrounding the whole
periphery of the transmission housing 15. The ring-shaped mount 13 has a plu-
rality of bores 131 which are arranged in the peripheral direction substantially
equidistantly and into which elastic bolts are each inserted with a first end sec-
tion. The elastic bolts are connected to a corresponding torque mount on the
supporting structural element 7 of the wind turbine. The corresponding torque
mount also includes a ring element with bores which are arranged in the pe-
ripheral direction substantially equidistantly and into which the elastic bolts are
each inserted with a second end section. Furthermore, the corresponding
torque mount as per the exemplary embodiment of FIG 7 has two asymmetrical-
ly formed mounting arms 71, 72 which are each connected by an end section
into a receptacle 73, 74 on the supporting structural element 7 and there are
connected thereto.

The elastic bolts of the full cardanic mounting 13 are axially removable elasto-
mer bolts. As shown in FIG 1, the coupling flange 14 also has a plurality of
bores 141 which are arranged in the peripheral direction substantially equidis-
tantly and into which the axially removable elastomer bolts, which are connect-
ed to a corresponding rotor shaft coupling flange are inserted. With the elasto-
mer bolts of the full cardanic mounting 13 and the coupling flange 14 removed,
a radial assembly and disassembly direction of the drive system is made free

with regard to a shaft arrangement of the transmission unit 1.
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Additional assemblies of the transmission unit 1, for example, an oil system,
cooling and hydraulic systems are advantageously mounted directly onto the
supporting structural element 7 of the wind turbine. By means of the full cardan-
ic mounting 13 and an elastic coupling between the rotor shaft and the drive
shaft of the transmission unit 1, the additional assemblies are thus decoupled

from the transmission housing 15.

In FIGs 8 and 9, in each case, two ring segment mounts 13a, 13b for partial pe-
ripheral full cardanic mounting of the drive system are shown. The ring-shaped
mounts 13a, 13b each have a plurality of bores 131 which are arranged in the
peripheral direction substantially equidistantly and into which elastic bolts are
inserted. In addition, the elastic bolts are connected to corresponding torque
mounts 71, 72 on the supporting structural element 7 of the wind turbine. As per
the exemplary embodiment shown in FIG 8, the corresponding torque mounts
71, 72 are fastened directly onto the supporting structural element 7 of the wind
turbine. However, the corresponding torque mounts as per the exemplary em-
bodiment of FIG 9 each have a mounting arm 71a, 72a, each being connected
by an end section into a receptacle 73, 74 on the supporting structural element
and there are connected thereto. In this way, an inclusion capability as for a
conventional two-arm mount is retained without any adaptation of the main
frame to the wind turbine being required. Since freedom from constraining forc-
es already exists, known elastomer supports which are preferably configured

entirely according to vibration-damping criteria can be used.

In both the exemplary embodiment according to FIG 8 and that according to
FIG 9, the corresponding torque mounts comprise a ring-shaped segment with
bores 131 arranged substantially equidistantly in the peripheral direction, at the
supporting structural element 7. The elastic bolts, which can be designed, as in
the exemplary embodiment of FIG 7, as axially removable elastomer bolts, are
inserted into these bores 131. Preferably, the axis of symmetry of the torque

mount and the rotation axes of the drive system intersect one another.
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Furthermore, according to a further embodiment, the coupling flange can com-
prise a plurality of rows of bores which are offset relative to one another and in-
to which axially removable elastomer bolts are inserted. In this way, the cou-
pling flange can be configured smaller with regard to the external diameter

thereof, but with the same bore separations.

Furthermore, the elastomer bolts can have different stiffness values, adapted
according to the diameters and flange types thereof. In particular, the coupling
flange with a smaller diameter relative to the mounting can be made from a rela-
tively hard material, whereas the mounting can be made from a relatively soft

material.

The use of the drive system described is not only restricted to wind turbines, but
is conceivable also in, for example, mill drive systems in which the generator

unit is replaced by a motor unit.
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Patentkrav

1. Drivarrangement til et vindkraftanlaeg med

- en transmissionsenhed (1), som i det mindste omfatter et planethjuls-
trin (11, 12), som har et ringhjul (114, 124), flere planethjul (113, 123),
et planetbaereorgan (112, 122) og et solhjul (111, 121),

- en til transmissionsenheden (1) tilforordnet forste aksel, som har en
med en arbejdsmaskin- eller rotoraksel forbindelig koblingsflange (14),
og som er lejret ved hjeelp af planetbaereorganet (112),

- en med transmissionsenheden (1) forbundet motor- eller generatoren-
hed (2),

- en til transmissionsenheden (1) tilforordnet og som hul aksel udformet
anden aksel (16), der med sit ved transmission veerende endeafsnit
koncentrisk omgiver et ved motor- eller generatorsiden veerende ende-
afsnit af en solhjulsaksel (162) og er stift forbundet med sidstneevnte,

- en i motor- eller generatorenheden (2) indgaende rotor (22), som er
stift forbundet med en rotor-hulaksel (23),

- en stift med rotor-hulakselen (23) forbundet stubaksel (233), som har
sit ved transmissionssiden anbragte endeafsnit koncentrisk omgivet af
den anden aksel (16) i transmissionsenheden (1), og som fastleegger et
lejeseede for et til den anden aksel udformet lejearrangement (161),
hvorved ogsa solhjulsakselen (162) er lejret,

- to pa en motor- eller generatorendeside indrettede husdaeksler, som
danner lejeseeder for et forste leje (231) og et andet leje (232) for rotor-
hulakselen (23).

2. Drivarrangement ifglge krav 1,
hvor transmissionsenhedens (1) anden aksel (16) er forbundet med solhjulsak-
selen (162) ved hjeelp af en inden i den anden aksel (16) indrettet kobling eller

spaendeforbindelse.
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3. Drivarrangement ifglge krav 2,

hvor transmissionsenhedens (1) anden aksel (16) er forbundet med solhjulsak-
selen (162) ved hjaelp af en kort fortanding, en buet fortanding, en polygonfor-
bindelse, en pasfeder-forbindelse, en elastisk boltekobling eller en indre spaen-

deindretning.

4. Drivarrangement ifglge et af kravene 1 til 3, hvor den anden aksel (16) i
transmissionsenheden (1) er forbundet med stubakselen (233) ved hjeaelp af den

inden i den anden aksel (16) indrettede kobling eller spaendeforbindelse.

5. Drivarrangement ifglge krav 4,

hvor den anden aksel (16) i transmissionsenheden (1) er forbundet med stub-
akselen ved hjeelp af en kort fortanding, en buet fortanding, en polygonforbin-
delse, en pasfeder-forbindelse, en elastisk boltekobling eller en indre spaende-

indretning.

6. Drivarrangement ifglge et af kravene 1 til 5,

hvor rotor-hulakselen (23) er forbundet med stubakselen (233) ved en ved
transmissionssiden vaerende ende af rotor-hulakselen (23) — og dette ved hjaelp
af en inden i rotor-hulakselen (23) indrettet kobling eller speendeforbindelse.

7. Drivarrangement ifglge krav 6,
hvor rotor-hulakselen (23) er forbundet med stubakselen (233) ved hjeelp af en
kort fortanding, en buet fortanding, en polygonforbindelse, en pasfeder-

forbindelse, en elastisk boltekobling eller en indre spaendeindretning.

8. Drivarrangement ifelge et af kravene 1 til 5,

hvor stubakselen (233) — aksialt set — straekker sig helt ud over rotor-hulakselen
(23) og er forbundet med sidstnaevnte og ved en bort fra motor- og generato-
renheden (2) vendende endeside er forbundet med rotor-hulakselen — og dette

ved hjeelp af en koblings- eller spaendeforbindelse.
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9. Drivarrangement ifglge krav 8,

hvor rotor-hulakselen (23) er forbundet med stubakselen (233) ved hjeelp af en
kort fortanding, en buet fortanding, en polygonforbindelse, en pasfeder-
forbindelse, en flangeforbindelse, en elastisk boltekobling eller en indvendig el-

ler udvendig spaendeindretning.

10. Drivarrangement ifglge et af kravene 1 til 9, hvor rotor-hulakselen (23) ved
en fra transmissionsenheden (1) bortvendende endeside pa motor- eller gene-
ratorenheden (2) er stift forbundet med en bremseskive (234) i en bremseind-

retning.

11. Drivarrangement ifglge krav 10,

hvor stubakselen (233) ved en fra transmissionsenheden (1) bortvendende en-
deside pa motor- eller generatorenheden (2) er forbundet med en skiveagtigt
udformet flange, som er forbundet med bremseskiven (234) ved hjeelp -af ela-

stiske bolte.

12. Drivarrangement ifolge et af kravene 1 til 9, hvor transmissionsenhedens
(1) anden aksel (16) er stift foroundet med en bremseskive i en bremseindret-

ning.

13. Drivarrangement ifglge krav 12,

hvor bremseskiven (234) er forbundet med den anden aksel (16) ved hjaelp af
en pasfeder- eller spandeindretning, og hvor pasfeder- eller spaendeindretnin-
gen streekker sig aksialt pa en kobling med kort fortanding mellem den anden
aksel (16) og solhjulsakselen (162).

14. Drivarrangement ifolge et af kravene 1 til 13, hvor den anden aksel (16) i
transmissionsenheden (1) er lejret ved hjeelp af en toradet lejring (161) i forbin-

delse med et X-arrangement.

15. Drivarrangement ifglge et af kravene 1 til 14, hvor et lejesaede for det for-

ste leje (231) pa rotor-hulakselen (23) er dannet ved hjeelp af et mod transmis-
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sionsenheden (1) vendt husdaeksel pa en forste motor- og generatorendeside,
og hvor et lejesaede for det andet leje (232) hgrende til naevnte rotor-hulaksel
(23) er dannet ved hjeelp af et fra transmissionsenheden (1) bortvendende hus-
deeksel ved den anden motor- eller generatorendeside.

16. Drivarrangement ifglge et af kravene 1 til 15, hvor rotor-hulakselen (23) har
en aksial afstand fra transmissionsenheds (1) aksel (16) eller slutter sig aksialt

til denne.

17. Drivarrangement ifglge et af kravene 1 til 16, hvor en transmissions-
husstuds (152) koncentrisk omgiver et ved motor- eller generatorsiden anbragt

endeafsnit af solhjulsakselen (162).

18. Drivarrangement ifolge et af kravene 1 til 17, hvor den forste aksel i trans-
missionsenheden har en med arbejdsmaskin- eller rotorakselen elastisk forbin-
delig koblingsflange (14), og hvor et transmissionshus (15) har en kardansk,
omkredssymmetrisk eller delsymmetrisk ophaengning (13), som kan forbindes

med et beerende strukturorgan (7) i vindkraftanlaegget.

19. Drivarrangement ifglge krav 18,

hvor en kardansk ophaengning er dannet ved hjeelp af en ved transmissionshu-
set (15) radialt omgivende ringstattedel (13), der har flere i omkredsretningen,
med i hovedsagen aekvidistant afstand anbragte borede huller (131), hvori der
er indsat elastiske bolte, som kan forbindes med en korresponderende drej-

ningsmoment-stattedel i vindkraftanleeggets baerende strukturorgan (7).

20. Drivarrangement ifglge krav 19,
hvor den korresponderende drejningsmoment-stottedel omfatter et ringorgan
med i omkredsretningen, i hovedsagen akvidistant anbragte borede huller,

hvori de elastiske bolte kan indsaettes.
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21. Drivarrangement ifalge krav 20,

hvor den korresponderende drejningsmoment-stagttedel har to symmetrisk eller
asymmetrisk tildannede understotningsarme (71, 72), som hver kan have et
endeafsnit, der kan saettes ind i en modtagelsesdel ved det baerende struktur-

organ (7) og forbindes med modtagelsesdelen.

22. Drivarrangement ifglge krav 18,

hvor den kardanske ophaengning er dannet ved hjelp af to ringsegment-
stottedele (13a, 13b), som — set i omkredsretningen — har flere i hovedsagen
aekvidistant anbragte borede huller (131), hvori elastiske bolte er indsat, hvilke
bolte kan forbindes med tilsvarende drejningsmoment-stattedele ved det bee-

rende strukturorgan (7) i vindkraftanleegget.

23. Drivarrangement ifglge krav 22,
hvor de tilsvarende drejningsmoment-stattedele omfatter et ringsegment (13a,
13b) med i omkredsretningen, i hovedsagen akvidistant anbragte borede huller

(131), hvori de elastiske bolte kan indseettes.

24. Drivarrangement ifglge 23,
hvor de korresponderende drejningsmoment-stattedele omfatter en stottearm
(71, 72a), som kan seettes i et endeafsnit i et modtagelsesorgan (73, 74) ved

det beerende strukturorgan (7) og der forbindes med sidstneevnte.

25. Drivarrangement ifglge et af kravene 19 til 24,

hvor det geelder, at de elastiske bolte i den kardanske ophaengning er aksialt
demonterbare elastomer-bolte, og hvor koblingsflangen i omkredsretningen har
flere i hovedsagen eekvidistant anbragte borede huller, hvori der er indsat aksi-
alt demonterbare elastomer-bolte, som kan forbindes med en tilsvarende ar-

bejdsmaskin- eller rotorakselkoblingsflange.
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26. Drivarrangement ifglge krav 25,
hvor det, nar de demonterbare elastomer-bolte i den kardanske ophaengning og
koblingsflangen er fjernet, geelder, at der sa er frigjort en radial monterings- eller

demonteringsretning for transmissionsenhedens akselindretning.

27. Drivarrangement ifglge et af kravene 18 til 26,

hvor nogle yderligere aggregater hgrende til transmissionsenheden er direkte
monteret pa det baerende strukturorgan i vindkraftanleegget og — ved hjeelp af
den kardanske ophaengning samt en elastisk kobling mellem arbejdsmaskin- el-
ler rotorakselen og den forste aksel i transmissionsenheden — er frakoblet

transmissionshuset.

28. Drivarrangement ifglge et af kravene 18 til 27,

hvor transmissionsenheden (1) omfatter et forste hovedleje (115) og et andet
hovedleje (116) ved hjaelp af hvilke, transmissionsenhedens forste aksel er lej-
ret, hvilke hovedlejer er indrettet mellem nogle planetbaerevanger og transmis-

sionshuset (15).

29. Drivarrangement ifglge et af kravene 18 til 28,
hvor transmissionsenheden (1) omfatter et forste planethjulstrin (11) og et andet
planethjulstrin (12), som er opbygget koaksialt.

30. Drivarrangement ifglge et af kravene 1 til 29,
hvor et ved motor- eller generatorsiden anbragt leje pa transmissionsenheden

er udformet, sa at det er elektrisk isoleret.

31. Drivarrangement ifelge et af kravene 1 til 30, hvor transmissionsenheden er
forbundet med en generatorenhed, og den farste aksel i transmissionsenheden
er en ved transmissionssiden anbragt drivaksel, medens den anden aksel i ge-
neratorenheden er en ved transmissionssiden anbragt afgangsaksel, og hvor
koblingsflangen pa den ved transmissionssiden anbragte drivaksel kan forbin-

des med en rotoraksel.
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