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BLADE MOUNTING 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This is a national stage application under 35 U.S.C. 
S371 (c) of prior-filed, co-pending PCT patent application 
serial number PCT/EP2010/053.133, filed on Mar. 11, 2010 
which claims priority to U.S. provisional patent application 
Ser. No. 61/186,182, filed on Jun. 11, 2009 and Swedish 
patent application serial number 0950152-9, each of which is 
hereby incorporated by reference in its entirety. 

BACKGROUND OF THE INVENTION 

0002 The field of the present invention concerns the area 
of construction of a wind power plant and more specifically 
an arrangement and a method for mounting rotor blades to a 
rotor hub of a wind power installation in situ. Various aspects 
of the invention also concern a wind power installation imple 
menting the method. 
0003. The most common way for mounting rotor blades to 
a rotor hub is to perform the mounting on the ground, i.e. all 
of the rotor blades are fitted to the flange of the rotor hub, 
which rotor hub is resting on the ground. When all the rotor 
blades have been fitted and are on place, the rotor hub with the 
mounted rotor blades are lifted up to the top of the tower. The 
lifting of the rotor hub with several rotor blades mounted to 
the hub, is a difficult and risky operation because of the high 
total weight of the rotor hub and the rotorblades together. The 
lifting is weather dependent and can generally only be per 
formed on calm days with no wind. The geographic places 
chosen for wind power plants to be built on are preferably 
windy places and it can therefore be understood that the 
mounting normally will be very costly. 
0004 Also in situ mounting of one blade at the time is 
known. The in situ mounting of rotor blades on the rotor hub 
of a wind power plant is accompanied by at least two prob 
lems to deal with, namely lifting the rotor blade from the 
ground up to the rotor hub and, after having mounted the first 
rotor blade to the rotor hub, handling the considerable imbal 
ance which has been introduced due to the one-sided load of 
the blade. It is known to use mobile cranes for in situ mount 
ing, whereby a rotor blade is lifted by the crane and fixed in 
situ to the rotor hub. The crane picks up the rotor blade at the 
base of the wind power installation and takes it to the rotor 
blade connection of the hub of the wind power installation so 
that the rotor blade can be connected to the hub. 
0005. A disadvantage of mobile cranes is that they must 
always be on site when the rotor blades are to be mounted to 
the hub of the wind power installation. The cranes have to be 
large enough in order to manage to lift the rotor blades all the 
way up to the rotor blade connection of the hub. Furthermore, 
the ground Surrounding the wind power plant may not be 
Smooth and even but mountainous or hilly leading to difficul 
ties in transporting the huge mobile crane to the site. Using a 
crane for the mounting of the rotor is combined with big 
expenses, either for the rental or for the owing of the crane as 
well as for the transportation of the crane. 
0006. After having lifted and mounted the first rotor blade 
to the rotor hub, a considerable imbalance due to the one 
sided load of the blade is introduced. In the next step of the 
process, when the rotor hub is further rotated into the mount 
ing position for the next blade, the imbalance leads to a 
considerable torque of the rotor hub to be overcome. 
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0007. The document US 2006/0228220 describes a 
method for mounting a rotor blade of a wind power installa 
tion without using a crane. The rotor blades are lifted by 
cables and winches. 

0008. The document US 2004/0253109 describes away to 
avoid the unintended rotary movement of the rotor hub during 
mounting of the rotor blade by using weights which are 
mounted to the flange of the rotor hubs. For a three-blade 
wind powerplant the rotor hub is equipped with three weights 
already on the ground. The rotor hub is then transported to 
into the installation situation by a crane so that the rotor 
blades can be mounted in situ in exchange for the weights. 
The solution of the problem with the unintended rotary move 
ment of the rotor hub during mounting of the rotor blade 
according to the US-document leads to the handling of heavy 
weights which have to be removed during the mounting pro 
cess. This is a heavy, unsecure and time consuming solution. 

BRIEF DESCRIPTION OF THE INVENTION 

0009. It is one object of the present invention to overcome 
the drawbacks and disadvantages of the above described prior 
art. The Solution according to various aspects of the present 
invention provide a fast, safe and secure method for the blade 
mounting operation. 
0010. This can be obtained by an arrangement for in situ 
mounting of rotor blades to a rotor hub of a wind powerplant. 
In the arrangement the rotor hub/shaft, preferably via a brake 
disc, is caused to rotate by a means for rotation and since the 
brake disc (or possibly another device) is in connection with 
the rotor hub in such a way that when it rotates a certain 
degree of angle around its axis, it will cause the rotor hub to 
rotate the same degree of angle around the axis of the rotor 
hub. Due to the rotation the hub comes into a desired position. 
The means for rotation is then in an end position, and a 
securing means secures the device from rotation, e.g. by 
means of locking. The brake disc is held in the desired posi 
tion by the locking device and thereby preventing the rotor 
hub from further rotation. 
0011. In the following example the wind power installa 
tion has three rotor blades, but the same process and arrange 
ment can of course be used for wind power installations with 
two or four or more blades. 
0012. According to a further aspect of the invention the 
securing means is arranged to provide further adjustment of 
the rotation of the brake disc. 
0013 Thanks to the arrangement according to certain 
aspects of the invention, the mounting of the second rotor 
blade and the next-coming rotor blades to the rotor hub can be 
carried out in a safe and secure manner. The mounting opera 
tion can also be carried out in a fast and cost-effective manner. 
The investment cost of the equipment needed for various 
embodiments of the invention is low. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0014 Various aspects and embodiments of the invention 
will be described in more detail with reference to the enclosed 
figures, in which: 
0015 FIG. 1 shows an overview of a wind power plant 
comprising the tower and a first rotor blade to be fitted to the 
rotor hub, 
0016 FIG. 2 shows a side view of the brake disc, the 
locking device and the means for rotation, 
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0017 FIG.3 shows a side view of the rotor hub connected 
to the brake disc, 
0.018 FIGS. 4a-4d show front views of the brake disc as 
well as the locking device and means for rotation, having 
different positions to each other, and 
0019 FIG.5 shows afront view of the brake disc where the 
locking device and the means for rotation is in their resting 
positions. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS OF THE INVENTION 

0020 FIG. 1 is an overview of a wind power plant. A rotor 
blade 51 is being lifted up to the rotor hub 40 at the upper part 
of the tower 50 in order to be fitted with its rotor blade 
connection 52 to the flange 41 of the rotor hub 40, which is 
connected to the main shaft by means of a hub flange (shown 
in FIG. 2). 
0021 FIG. 2 is a side view of the interior of the machine 
housing of the wind power plant. A brake disc 1 is centrally 
mounted on the main shaft S of the wind turbine and has a 
large diameter, normally in the range of 1.5-3 meters. The 
brake disc 1 extends with a portion of its periphery into the 
gap of a number of brake units 5. The brake disc 1 is provided 
with a connecting means 2, consisting of a number of through 
bores evenly distributed on the brake disc 1 at a certain dis 
tance from the axis of the brake disc 1. The number of through 
holes and the degree of angles between the through holes may 
vary depending on the different needs. A locking device 20 is 
positioned in a radial direction of the brake disc 1. The lock 
ing device 20 is pivotally arranged around a fixed position 21 
at one end. At the other end of the locking device 20 there are 
two parallel plates 221, 222 having a coaxial through hole 
220, which plates 221, 222 are arranged to be positioned on a 
respective side of the brake disc 1, when pivoted radially, 
inwardly. On the opposite side of the brake disc 1, in the radial 
direction, there is arranged a means for rotation 30 of the 
brake disc 1, which is also pivotally arranged around a fixed 
position 31, with one of its ends. At the other end there is a 
fastening means 32. The hub flange 4 is shown. 
0022 FIG. 3 is a perspective side view of the rotor hub 40 
connected to the hub flange 4. It also shows the means for 
rotation 30 of the brake disc 1. The blade flange 41 of the rotor 
hub 40 corresponds to the flange 52 of the rotor blade. The 
hub 40 is arranged with three blade flanges 41 and for three 
blades 51. 
0023 FIG. 4a shows a front view of the brake disc 1. The 
locking connection 22 of the locking device 20 is connected 
via a pin 23 to one through hole 2 of the brake disc 1, thereby 
locking the position of the brake disc 1 and preventing the 
brake disc 1 from rotating around its axis 3. The means for 
rotation, here presented as a hydraulic unit 34, 35, is not 
connected to the brake disc 1. It is shown that the fastening 
means 32 comprises a claw like member, having two parallel 
plates, arranged with a pair of coaxial through holes 330 that 
correspond to two adjacent through holes 2 of the brake disc 
1. In FIG. 4a the throughbores 330 of the fastening means 32 
are almost in line with a pair of holes 2 of the brake disc 1. 
0024. The means for rotation 30 of the brake disc is in the 
preferred embodiment a hydraulic unit 34, 35. The fastening 
means 32 of the means for rotation 30 is pivotally positioned 
around a pin 331 at the top end of piston 35, providing good 
flexibility to come into the exact position for being connected 
to the brake disc 1. In FIG. 4a the means for rotation 30 is in 
an expanded position. 
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0025 FIG. 4b shows the same view as FIG. 4a, but in a 
stage where the fastening means 32 is connected to the brake 
disc 1. This connection is usually made by screw means or 
pins 33 extending through through bores 330 of the fastening 
means 32 and through bores 2 of the brake disc 1. A pivoting 
device 38 (e.g. a hydraulic unit) has been used to move the 
unit 30 and fastening means 32 into exact position for align 
ing the holes 330, 2. 
0026. In FIG. 4c the locking device 20 is disconnected 
from the brake disc 1, i.e. by removing the pin23. The through 
bore 220 of the locking device 22 (shown in FIG. 4a) is 
shown. Further the means for rotation 30 has been moved to 
a contracted position. The fastening means 32 is connected to 
the brake disc 1. 
0027. In FIG. 4d, the means for rotation 30 is presented as 
a hydraulic unit 34,35 where a female portion sleeve 36 of the 
hydraulic piston rod 35, is connected to a male portion collar 
37 of the hydraulic cylinder 34. The sleeve36 is provided with 
threads on its inside surface and these threads correspond to 
the threads on the envelope surface of the collar 37. Hence, 
the sleeve 36 may be screwed on to the collar 37. This facili 
tates a rigid connection between the sleeve 36 and the collar 
37 provides a locking of the hydraulic unit 34, 35, thereby 
securing the hydraulic piston rod 35 from a sudden and undes 
ired expansion. Furthermore, the through bore 220 of the 
locking connection 22 of the locking device 20 is in position 
for a re-connection of the connecting device 2 of the brake 
disc 1 via through bores 220 and 2. 
0028 FIG. 5 shows the resting position of the locking 
device 20 and the means for rotation 30. The locking device 
20 has been moved by a pivoting device 39 (e.g. a hydraulic 
unit) in a radial direction away from the brake disc 1 thereby 
providing free space between the locking device 20 and the 
brake disc 1. The other pivoting device 38 has been used to 
move the means for rotation 30 to its resting position. There is 
a distance (free space) between the brake disc 1 and the means 
for rotation 30 in its resting position. Also, the fastening 
means 32 has been rotated around the pin 33 outwardly to a 
resting position, i.e. moved away from the brake disc 1. These 
resting positions of the locking device 20 and the means for 
rotation 30 are for instance used when all rotor blades have 
been mounted to the rotor hub and the wind power plant is 
operating. 
(0029. In a preferred embodiment, the first rotor blade 51 is 
lifted from the ground up to the top portion of the tower and 
fitted to the annular flange 41 of the rotor hub. From a front 
side view the rotor blade 51 is then held in a vertical or almost 
Vertical position during the mounting. 
0030. Before the lifting of the rotor blade, when the rotor 
blade is in its horizontal position on the ground, the end 52 of 
the rotor blade (the end which will be fitted to the rotor hub) 
is connected to two winch ropes 56,57. These winch ropes 56, 
57 runs up to guiding wheels, or sheaves, located on the tower 
top close to the hub 41. The winch ropes passes over the 
sheaves, changes direction and continues towards lifting 
winches on the ground. The lifting winches may be electri 
cally, hydraulically, pneumatically driven or driven by an 
internal combustion engine. 
0031 When the rotor blade 51 has been hoisted up to a 
substantially vertical position by the winch system the tip of 
the rotor blade (the end opposite to the end which is to be fitted 
to the flange of rotor hub 41) is connected to a safety device 53 
arranged to secure the rotor blade and to maintain the exact 
position of the rotor blade even if the winds are strong. This 
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safety device runs on two cables 54, 55 which cables are 
stretched substantially parallel to each other and to the tower 
from the hub region of the nacelle of the wind power plant to 
the foundation of the wind power plant. The safety device is 
provided with means allowing the safety device to be guided 
along the way up to the rotor hub. This means are placed in the 
end opposite the end which is connected to the rotor blade. An 
example of means allowing the safety device to be guided 
could be wheels. The purpose with the wheels is to let them 
run continuously along the outer Surface of the tower when 
the rotor blade is lifted. If it is windy when the lifting opera 
tion is carried out, the safety device secures that the rotor 
blade will not be pushed or turned by the wind and collide 
with the tower which could lead to damage on the rotor blade 
as well as on the tower. The safety device could also be 
equipped with extra wheels on protruding arms which would 
lessen the risk of equipment touching and damaging the 
tOWer. 

0032. When the first rotor blade 51 has been fitted to the 
rotor hub 40, the rotor hub 40 has to be rotated 120 degrees in 
order to get the next flange of the rotor hub 41 in position for 
the mounting of the second rotor blade. 
0033. The process for rotation of the rotor hub 40 having a 

first rotor blade 51 fitted to the rotor hub 40 and mounting of 
the second rotor blade may start by applying the park break 5 
to the brake disc 1 in some installations. The means for 
rotation 30 of the brake disc 1 in the preferred embodiment is 
a hydraulic unit 34, 35. The hydraulic unit 34, 35 is expanded 
to its maximum stroke position or near its maximum stroke 
position and the fastening means 32 of the hydraulic unit 34, 
35 is connected to the brake disc 1. The connection is usually 
made by screw means or pins, which extend through through 
bores 330 of the fastening means 32 and through bores 4 of 
the brake disc 1. The fastening means 32 is now in its upper 
position. The hydraulic unit 34, 35 starts to contract itself 
thereby rotating the brake disc clockwise. 
0034. The fastening means 32 moves to its lower position. 
When the hydraulic cylinder has been contracted to a certain 
contracted position, the brake disc 1 has been rotated about 30 
degrees causing the rotor hub 40 to rotate the same degree of 
angle around the axis of the rotor hub. Hence, after an appro 
priate number of “rounds the rotor hub 40 has been rotated 
120 degrees and the next flange 41 of the rotor hub 40 for 
fitting the second rotor blade, 51 has come in position. 
0035. In order to avoid the unintended rotary movement of 
the rotor hub 40 during retake of the means for rotation 30, 
and also during mounting of the rotor blade, the rotor hub has 
to be held in position. This is done by a rigid locking device 
20. The locking device 20 is rotatably arranged around a fixed 
position 21 in its one end and provided with a locking con 
nection 22 consisting of a through bore 220 at its other end. 
The through bore 220 of the locking connection 22 is 
arranged to fit into the through bore of the connecting device 
2 of the brake disc 1. A screw means or pin 23 are let into the 
bores. The position of the brake disc 1 is now rigidly and 
safely locked, thereby locking the position of the rotor hub. 
The rigid locking device 20 carries the torques which occur 
and holds the brake disc 1 in a fixed position during the time 
it takes to disconnect the hydraulic unit 34, 35 from the brake 
disc 1 and to re-connect the hydraulic unit 34, 35 to another 
position on the brake disc 1. 
0036. In order to being able to connect the locking con 
nection 22 of the locking device 20 to the connecting device 
2 (e.g. the through bore) of the brake disc 1, a pivoting device 
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38 steers and adjusts the position of the locking device 20 to 
the exact position for the connection. 
0037. Inafurther embodiment an accidental and unwished 
expansion of the means for rotation 30, e.g. the hydraulic unit 
34, 35, is prevented when the hydraulic unit 34, 35 is in a 
certain contracted position (normally close to full contrac 
tion). This is done by a securing means which comprises a 
female portion 36 and a male portion37. The female portion 
is in this embodiment a sleeve 36 and the male portion 37 a 
collar. The sleeve 36 is provided with several threads on its 
inside Surface and these threads correspond to the threads on 
the envelope surface of the collar37. The sleeve 36 is screwed 
on the collar 37 several revolutions thereby securing the 
hydraulic unit 34, 35 from expansion. The securing of the 
hydraulic unit 34, 35 from expansion in its contracted posi 
tion by the securing means may be an important security 
operation, in many installations. 
0038 Another feature of the securing means is that it 
provides further adjustment of the rotation of the brake disc 1 
in Such a way that in order to get the connecting device 2, i.e. 
the through bore 2, in the exact position for the connection to 
the locking connection 22, i.e. the through bore 220, the 
number of revolutions that the sleeve 36 is screwed on the 
collar 37 can be variable and adjustable. The final adjustment/ 
tuning of the disc 1 into the exact position is then carried out 
without using hydraulic power. 
0039 Still another feature of the securing means 36, 37 is 
that the means also improves security regarding the work with 
connecting the locking device 20 to the brake disc 1. This 
work which may be done by hand and thanks to the extra 
securing means 36, 37 it may be carried out in a safe manner 
without the risk of accidents caused by a Sudden and unex 
pected rotation of the brake disc 1. This may be an important 
feature of the invention, in some installations. 
0040. When having secured the means for rotation 30 
from a Sudden and undesired expansion by the securing 
means, the locking device 20 is connected to the brake disc 1 
in a manner earlier described. 
0041. The rotor hub 40 is now positioned and ready for the 
fitting of the second rotor blade to the flange of the rotor hub 
41. The second rotor blade can now be fitted to the flange of 
the rotor hub in a safe manner thanks to the locked position of 
the rotor hub. 

0042. When the second rotor blade has been fitted to the 
rotor hub 40, the sleeve 36 of the hydraulic unit 34, 35 is 
disconnected from the collar 37 and thereby not preventing 
the hydraulic cylinder from expansion any longer. The fas 
tening means 32 of the hydraulic unit 34, 35 is disconnected 
from the brake disc 1. The hydraulic unit 34, 35 expands to its 
maximum stroke position or to a position near its maximum 
stroke position and the fastening means 32 is re-connected to 
the brake disc 1. The locking connection 22 is now discon 
nected from the connecting device 2 of the brake disc 1 
thereby not hindering the brake disc 1 from rotation. 
0043. The hydraulic unit 34, 35 once again rotates the 
brake disc 1 clock-wise by contracting itself to its minimum 
stroke position or to a position near its minimum stroke posi 
tion. The sleeve 36 is screwed on the collar 37 as earlier 
described, the locking device 22 is connected to the brake disc 
1 and the rotor hub is thereby once again positioned and ready 
for the fitting of the third rotor blade to the flange of the rotor 
hub. 

0044. After having mounted the third rotor blade to the 
rotor hub, the locking device 20 and the hydraulic unit 34,35 
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is disconnected from the disc brake 1. The pistons 38 and 39 
steer the hydraulic unit 34, 35 and the locking device 20 to 
their resting positions shown in FIG. 5. 
0045. As evident from above using both the locking device 
20 and the securing means 36.37 at the same time for securing 
the rotor hub 40 from Sudden and unwished rotations lead to 
a doubled security when mounting rotor blades 51. However, 
in some installations only one security means may be suffi 
cient. 

0046. In still a further embodiment the rotation of the 
brake disc 1, and as a consequence thereof, the rotation of the 
rotor hub 40, is performed counter-clockwise. The fastening 
device 32 of the hydraulic unit 34, 35 is then connected to the 
disc brake 1 when the hydraulic unit 34, 35 is in a contracted 
position. The hydraulic unit 34, 35 starts to expand thereby 
rotating the brake disc 1 counter-clockwise. When the rota 
tion of the brake disc 1 reaches a certain degree of angle 
(normally close to full expansion of the unit 30), the locking 
device 20 is connected to the brake disc 1, thereby securing 
the brake disc 1 from further rotation. As mentioned above 
this may provide Sufficient safety in many installations. 
0047. However, also according to this embodiment double 
security may be used by means of a blocking device that 
prevents contraction of the piston35. If hypothetically some 
thing in the hydraulic system would break, thereby causing a 
Sudden hydraulic pressure drop, (having the hydraulic unit 
34, 35 is in its expanded position) before having locked the 
rotor hub 40, (i.e. before connecting the locking device 20 to 
the brake disc 1), the contraction of the hydraulic unit 34,35 
can be prevented by an additional securing means (blocking 
device, not shown) which could for instance be an arched, 
elongated piece of metal adapted to the diameter of the piston 
rod and having almost the same length as the piston rod, 
thereby securing the piston rod from contraction. As a result 
thereof, the risk of having an unwished rotation of the rotor 
hub 40 is prevented. 
0048. The security arrangements described above, regard 
ing the securing of the rotor hub 40 from undesired rotation, 
may also be used when other operations then blade mounting 
are to be done, e.g. repairing of the brake units 5. 
0049. The wind powerplant according to various embodi 
ments of the invention is a big plant having a passenger lift 
inside the tower. The process may accordingly be assisted by 
persons in the machine housing. The method is fast since it 
merely takes about 20 minutes to connect the unit 30, unlock 
the locking device 20, rotate the brake disc and repeat the 
procedure until 120 degrees rotation has been achieved. This 
means that the process according to various aspects of the 
invention is a fast and easy way to mount rotor blades on a 
rotor hub. The arrangement is not merged with big investment 
cost, but can rather be seen as an investment of low cost. It is 
a big advantage to have the equipment of the arrangement 
always on place. 
0050. The wind turbine of the wind power plant described 
has no gear box but for those machines that have gearboxes 
the arrangement according to various embodiments of the 
invention could be used in the same manner as on machines 
without gearboxes. 
0051. The arrangement according to the invention can of 
course be used for dismantling of the rotor blades if a need for 
reparation or exchange of the rotor blades arises. 
0052. As will be understood by those skilled in the present 
field of art, numerous changes and modifications may be 
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made to the above described and other embodiments of the 
present invention, without departing from its scope as defined 
in the appending claims. 
0053. The locking device 20 has two parallel plates 221, 
222 having a coaxial through hole 220, which plates 221, 222 
are arranged to be positioned on a respective side of the brake 
disc 1. In a further embodiment the locking device could be 
provided with only one plate (221 or 222). 
0054 The final adjustment of the rotation of the disc 1 in 
order to locate the connecting device 2 in the exact position 
for the connection to the locking connection 22 of the locking 
device 20 can be done hydraulically. 
0055. The fastening means 32 could in another embodi 
ment be arranged in such a way that the head itself of the 
piston rod is connected directly to the disc brake 1. 
0056. The means for rotation 30 of the disc 1 could of 
course be something else than a hydraulic unit 34, 35, e.g. 
electrical driven cylinder or actuator or pneumatic cylinder. 
0057. It is evident for a man skilled in the art to find other 
Solutions regarding the securing means. The male portion 37 
and the female portion 36 of the securing means could for 
instance be ratchet means or a releasable claw coupling. 
0058. The securing means 36, 37 can be arranged in such 
way that when the securing means 36, 37 secures the means 
for rotation 30 from expansion, the securing means 36, 37 
does not provide further adjustment of the rotation of the disc 
1. The female portion 36 could for instance have a fixed but 
elastic position in relation to the disc 1. When the female 
portion 36 is connected to the male portion37, the position of 
the disc 1 is not affected. 
0059 Ifan even higher degree of safety is desired when the 
mounting of rotor blades or repairing of the brake units are 
being performed, the connection of the locking device 20 
and/or securing means 36, 37 could be arranged to be 
remotely controlled. 

1. An arrangement for in situ mounting of rotor blades to a 
rotor hub of a wind power plant comprising rotor blades, a 
rotor hub, a disc, a means for rotation of the disc around its 
axis, the disc being in connected to rotor hub in Such a way 
that when the disc rotates a certain degree of angle around its 
axis it will cause the rotor hub to rotate the same degree of 
angle around the axis of the rotor hub, the disc being provided 
with a connecting device, characterized in that the disc is 
caused to rotate by the means for rotation and when the means 
for rotation comes into a desired position, the disc is secured 
by a securing means. 

2. The arrangement according to claim 1, characterized in 
that the securing means comprises a male portion and a at 
least one female portion respectively, and that one of the 
portions has a fixed position in relation to the disc during 
rotation and the other portion has a non-fixed position in 
relation to the disc. 

3. The arrangement according to claim 1, characterized in 
that the securing means comprises a sleeve, having threads on 
its inner Surface and a collar, having corresponding threads on 
its envelope surface and that when the sleeve (36) is screwed 
onto the collar, the means for rotation is secured from expan 
Sion. 

4. The arrangement according to claim 1, characterized in 
that the securing means is arranged to provide further adjust 
ment of the rotation of the disc. 

5. The arrangement according to claim 1, characterized in 
that the securing means comprises a pivotal locking device 
arranged to prevent the rotor hub from further rotation. 
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6. The arrangement according to claim 1, characterized in 
that the disc is a brake disc. 

7. The arrangement according to claim 1, characterized in 
that the connecting device of the brake disc consists of several 
through bores evenly distributed on the brake disc at a certain 
distance from the axis of the brake disc. 

8. The arrangement according to claim 1, characterized in 
that the locking device is rotatably arranged around a fixed 
position in its one end and provided with a locking connection 
at its other/opposite end, the locking connection being 
arranged to fit into the connecting device of the brake disc. 

9. The arrangement according to claim 1, characterized in 
that the means for rotation is a hydraulic cylinder and a 
hydraulic piston. 

10. The arrangement according to claim.9, characterized in 
that the hydraulic cylinder has a fastening means mounted on 
its piston, the fastening means having at least one through 
bore. 

11. A process for in situ mounting of rotor blades to a rotor 
hub of a wind power plant comprising rotor blades, a rotor 
hub, a disc, a means for rotation of the disc around its axis, the 
disc being in connection with the rotor hub in Such a way that 
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when the disc rotates a certain degree of angle around its axis 
it will cause the rotor hub to rotate the same degree of angle 
around the axis of the rotor hub, the disc being provided with 
a connecting device, characterized in that after having 
mounted the first rotor blade to the rotor hub the following 
steps take place: 

a means for rotation rotates the disc around its axis 
when the means for rotation comes into a desired stroke 

position, the means for rotation is stopped to prevent 
further rotation and a securing means is connected via 
the brake disc or to lock the rotor hub against rotation, 
via the brake disc. 

12. The process according to claim 11, characterized in that 
when the last rotor blade has been mounted on the rotor hub, 
the locking device and means for rotation is disconnected 
from the disc. 

13. The process according to claim 11, characterized in that 
the means for rotation is a hydraulic cylinder and a hydraulic 
piston. 

14. (canceled) 


