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DESCRIPTION
Object of the Invention

[0001] This invention refers to a system for assembling/disassembling the blades in windmills 
that offers essential characteristics as far as novelty is concerned besides of remarkable 
advantages with respect to the means known and used for the same purposes in the current 
state of the art.

[0002] Specifically, the invention proposes the development of a system that would allow the 
assembling and disassembling of windmill blades in a much easier and quicker manner in 
comparison to the traditional systems, without having to move huge cranes to the place of 
installation every time a assembling or disassembling operation is carried out, and therefore in 
a much more economical manner than in said traditional systems. To such purposes, the 
system of the invention includes a number of devices that provide guide movements 
throughout the support tower during the ascent or descent of the blade with a total protection 
as far as its integrity is concerned and with an important turning capacity for the appropriate 
orientation of the blade at the time of facing the housing of the assembling support in the 
rotating hub of the windmill.

[0003] The application field of the invention is included within the industrial sector dedicated to 
the construction and installation of windmills to take advantage of the wind energy and its 
eventual conversion to electric energy.

Background and Summary of the Invention

[0004] The experts in the matter are well aware of the complexities involved in operations to 
assembly and/or remove windmill blades using the means offered by the current methods. It is 
a known fact that the lifting or descent of a windmill blade requires the use of at least a fairly 
tall crane that needs to be temporarily located at the place of the installation and dismantled 
once the lifting or descent operations of the blade have concluded, and moved again to the 
place of origin or any other location, all of which requires an important mobilization of 
resources. In a real case of application of the current state of the art, the transportation of a 
crane of such characteristics may need up to 48 trucks, which obviously would represent a 
high cost associated not only to the transportation means but also to a huge amount of time 
and specialized labor required for assembling as well as disassembling the crane. In fact, there 
are situations in less developed countries where not even a crane is available to help in such 
work.

[0005] On the other hand, it is also known the existence of equipment and/or other means of
diverse nature used during the lifting and descent of a windmill blade. In general, this kind of
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equipment and/or means usually include some kind of rack or similar guiding means which is 
incorporated in the tower of the windmill itself that is used as a movement guide during the 
ascent/descent operations of the means supporting the crane. These installations are normally 
complicated and of course involve very high costs.

[0006] Therefore, there is a real necessity in the current state of the art for finding solutions 
that allow simplifying and reducing the costs of all the work associated with the transportation, 
assembling and disassembling of the means required for the installation or removal of the 
blades of the windmill. Likewise, it would be equally beneficial to have the appropriate 
equipment for hoisting and lowering the windmill blade that is easy to build, easier quicker and 
more economical to operate, and makes use of the means offered by the current state of the 
art, while at the same time allowing to carry out all these operations with total security in the 
elements being employed (this is to say, the blades of the windmill) offering also total security 
for the staff that participates in the installation.

[0007] W02008/132226 discloses a system for assembling and disassembling the blades of a 
windmill, the mounting device is attached to the tower and on the other end clamping the blade 
such that a hoist can be executed. The existence of WO 2014/070197 is already known within 
the current state of the art, in the name of the applicant, disclosing a system for assembling 
and disassembling the blades of a windmill, that meant a great technical advance with respect 
to the means and systems used for hoisting and lowering the blades of a windmill by 
eliminating the need to use a number of components, both external and associated with the 
supporting tower itself, thus saving time and costs with respect to the traditional systems.

[0008] However, further investigations carried out by the applicant have allowed to develop 
means and equipment that improve in a considerable manner the whole operation process 
dealing with the ascent and descent of the windmill blades in conditions of higher security, 
investing less time and with lower costs.

[0009] The above indicated goals have been fully achieved through a system that will be 
described here-below and which essential characteristics have been detailed under the claims 
attached to the present description.

[0010] Thus, a first aim of the invention consists in providing an ascending/descending system 
of a windmill blade for the purpose of its assembling/disassembling, wherein the elements that 
are part of the equipment for the practical materialization of the system have been designed in 
such a way that permit an easy transportation up to the installation site, inside three or four 
containers carried in three or four trucks. As an only auxiliary element the installation means 
are intended to include a truck-crane of a conventional kind besides the resources usually 
available in a wind turbine fields.

[0011] A second aim of the invention consists of developing and creating an equipment
capable of ascending/descending along the tower of the windmill, in a totally safe manner and
without transmitting any stress to the structure of the nacelle.
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[0012] In order to achieve both aims, the system of the invention for assembling and 
disassembling the windmill blades has considered the creation of equipment made of:

• A hoisting structure, capable of being rigidly attached to the tower and providing an 
element to support the load during the operations of ascent/descent of a blade.

• A main structure (also called "CBR") capable of moving through the length of the tower 
up to the top that includes movable lifting points to control the horizontal position as well 
as attachment points for the rest of the components required to carry out the maneuver.

• A "clamp" structure to hold the blade from equidistant points in both sides of the gravity 
center of the blade, which does not only allow to grab the blade during the hoisting 
operation but is also capable of allowing the subsequent change of orientation of the 
blade from the horizontal position up to the vertical position, maintaining such vertical 
position in the event of any external force until the hoisting operation is finished.

• Lifting means in the main structure, materialized through an equipment that includes four 
traction cables that work in cooperation with the hoisting structure, in such a way that an 
end of each one of the traction cables is fastened to the main structure while the other 
end is fastened, through a respective capstan, external to the structure, that operates in 
electric or hydraulic manner at ground level, maintaining its operation position through 
an anchor to the ground or by positional immobilization using the appropriate 
counterweight for each capstan.

[0013] As it may be understood, a piece of equipment designed to respond to the structural 
and operation characteristics explained above, destined to the ascending and descending 
operations of a windmill blade during its assembling and dissembling operations in the windmill 
hub, makes the whole operation a lot easier in connection with the transportation and the use 
of the equipment, thus saving time, labor and above all transportation and operation expenses 
in comparison with the systems of the current state of the art used for the same purposes.

Brief Description of the Drawings

[0014] These and other characteristics and advantages of the invention will be clearly seen 
starting from the detailed description of a preferred embodiment that follows, which is given 
merely by means of illustration and not in a limiting manner, with reference to the attached 
drawings where:

• Figure 1 shows a basic elevation schematic representation of the concept underlying on 
the base of the system of the present invention;

• Figure 2 shows a schematic representation, in perspective, of the hoisting structure;
• Figure 3 shows a schematic representation, in perspective, of the CBR structure;
• Figure 3a shows a schematic representation, in perspective, of a mobile lug nut;
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• Figure 3b shows a schematic representation, in perspective, of one of the two claws of 
the pincers, and

• Figure 3c shows a schematic representation, in perspective, of the turning mechanism.

Description of a preferred embodiment

[0015] As pointed out above, a detailed description of the preferred embodiment will be made 
hereinafter with the help of the attached drawings where the same numerical references have 
been used to designate the parts that are equal or similar. Thus, considering in the first place 
the representation of Figure 1, it may be appreciated a schematic view of a specific case 
where the system of the present invention would be applicable. Specifically the representation 
shows a tower 1 of a general frustoconical shape that supports a windmill 2 of any kind by its 
upper end. The windmill includes a rotating hub 3 where the blades (not shown in the drawing) 
are settled in. The system of the invention includes sufficient equipment for hoisting the blades, 
one by one, up to a position high enough to fit each blade in hub 3. In order to achieve this 
goal, the invention has contemplated the design of a hoisting structure 4, provided with 
clamping means and prepared to adapt to tower 1 and provide means of support for structure 
CBR 5. The hoisting structure is raised using cables 9, that are sufficiently relaxed as to avoid 
the transmission of any stress to the windmill 2 during the service operations and attached to 
capstans (not shown), which ends are tied to the hoisting structure 4 and the lower part of the 
windmill 2. Hoisting structure 4 is provided with a mechanism of geometry variation to absorb 
the diameter variations of tower 1 (a more detailed explanation will be offered in connection 
with subsequent figures) and allow a shift of structure 4 without ever getting in contact with the 
tower, with the exception of the final position, where structure 4 will be rigidly attached to the 
tower through hydraulic supports, allowing means of support for the installation and removal 
maneuvers of the blades 6. On the other hand, there is a structure CBR 5, provided with 
pincers with clamps for fastening blade 6 and also turning mechanisms to modify the position 
of the blade from the horizontal position of transportation up to the vertical position of 
operation. Likewise, the system offers a group of four lifting lug nuts with capacity to move in 
the two directions of the horizontal level to modify the position of the assembly and allow the 
possibility of adjusting in a very precise form the fitting of blade 6. The structure CBR 5 is 
operated through four cables 7 that come from capstans secured by bolts or counterweights 
fixed on the ground, go up to hoisting structure 4 and going across some pulleys (not shown 
on the Figure) are redirected towards the lug nuts of structure CBR 5.

[0016] After describing the general structure and operation of the system based on the 
schematic representation of Figure 1, each one of the elements of the system that allow the 
operation as a whole will be described more in detail. In this sense the description will be made 
in connection with the representation of Figure 2 to explain hoisting structure 4, and will use 
the subsequent figures to explain the equipment CBR 5 and its components.
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[0017] The several systems included in the hoisting structure 4 are used for the lifting and 
removal of the structure itself and the transmission of stress required to provide a lifting point 
for structure CBR 5 during the assembling/disassembling maneuvers. Hoisting structure 4 is 
placed surrounding the tower and will be capable of carrying out all maneuvers of lifting and 
descending always surrounding the tower. For this reason hoisting structure 4 requires the 
incorporation of a mechanism of geometry modification in order to absorb the variation of 
diameter of tower 1 from the lowest point on the ground up to the level of work. In order to do 
so, and as shown under Figure 2, a hydraulic actuator of separation 11 is used which modifies 
the distance between the lateral trusses of the hoisting structure. At the same time a bolt 
inserted in guide 12 generates a circular movement in the supporting arm 13. In an open 
position this supporting arm 13 is separated and does not go into the radio of action of the 
tower during the lifting/descending process, keeping the hydraulic actuator of separation 11 in 
extended position. In a closed position, arms 13 are as close to the surface of the tower as 
possible, without going into direct contact with it and locked by means of blocking bolts 
fastened to hydraulic blocking cylinders 14. In this way, a mechanically stable structure is 
created without needing to resist any stress through the hydraulic actuators. The sequence of 
movements for assembling the structure over the tower requires placing the structure in an 
open position and to act over the capstans which cables 9 remain fixed to windmill 2 at one 
end and to the lug nuts 10 of the structure. Once in position, the system performs over 
supports 15 in the tower, which consist of elements that finish in an elastic material to improve 
the transmission of stress and maximize the friction with the surface of the tower and that have 
hydraulic actuators (not shown in the Figure) to generate the movement required to get in 
contact with the tower and add pressure to maintain the hoisting structure 4 secured to the 
tower 1. When the structure is solidly attached to the tower, cables 9 relax in order to avoid 
transmitting any stress to the windmill. Lastly a number of pulleys 16' have been provided to 
direct the cables 7 of the main capstans 8 from the floor to equipment CBR 5.

[0018] On the other hand, the equipment CBR 5 will be explained based on Figure 3 and also 
based on more detailed views of portions of such Figure under Figures, 3a, 3b and 3c. Thus, 
referring to Figure 3, the most important parts of the equipment CBR 5 may be seen. In first 
place, structure 16 may be seen which geometry has been specifically conceived in 
accordance with the requirements of the maneuver. In first place, it has an internal gap with 
the appropriate dimensions as to allow the vertical movement of the equipment while 
maintaining tower 1 in the inner part of the structure without any risk of collision with the tower. 
Structure 16 accommodates the attachment points with the mobile lug nuts 19, a blade turning 
mechanism 22, a pair of pincers 20 and a box 18 that contains the hydraulic group and the 
electronic equipment. Under box 18 are the counterweights 17 required to maintain the 
equipment stability during the blade ascent/descent operations and to keep the equipment in 
the air. All these devices allow to modify the position of the equipment in the three dimensions, 
using the main capstans 8 for vertical movement and the mobilization of the mobile lug nuts for 
the two directions in the horizontal level. Figure 3 shows a detailed view of the mobile lug nuts 
9 which consist of a main block 22 with accommodation housing for a shackle 27 that is the 
element that transmits the load from the weight of the whole equipment CBR 5 and blade 6. To 
block 22 a hydraulic actuator 25 is attached for movement in the direction X. In order to get a 
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guided and controlled movement, the main block 22 is introduced in a guide 24 to allow 
movement in the X axis. Likewise this guide 24 is attached to a second hydraulic cylinder 23 to 
allow movement in direction Z. The guide 24 is introduced in a second guide 26 for the 
purposes of controlling the direction of the movement in direction Z. The four mobile lug nuts 
19 are provided with the same movement mechanisms. These movements are synchronized 
so that the shifting of the equipment CBR 5 is horizontal avoiding any spinning. Guides 24 and 
26 have been provided with elements of low friction coefficient in order to reduce the load over 
the actuators.

[0019] To get to know in detail how pincers 20 operate, reference is made to figure 3b that 
shows one of the two claws 20' included in clamp 20 of the equipment CBR 5. Each claw 20' 
consists of a fix body 28 and three arms 40. The arms are of two types: two high arms 40 and 
a low arms 40', which is a requirement to apply the load over the reinforced areas of the blade 
profile. The operation of the elements that make up the low arm 40 with respect to the 
elements of the 40 long arms is similar. The claws 20' must have the capacity to support the 
weight of the blade in two directions, the first one when the blade 6 is in horizontal position and 
the load is supported by the fix body 28 through mechanic transmission or direct contact 
between both bodies, while to maintain the load when the blade is in vertical position, claw 20' 
must apply pressure over the surface of the blade in order to generate a static friction that 
overcomes the own weight of the blade as well as the effects arising from environmental 
conditions or external stress. Likewise, the claw 20' must have sufficient capacity as to be able 
to afford the fastening and unfastening of the blade in safe conditions without producing 
unwanted interactions, both among the components themselves and with the blade. All these 
features are offered by the arms 40 and their mechanisms and structures. The basic structure 
of arm 40 consists of a tubular element 34 that is attached through a ball and socket joint 32 
and a hydraulic fastening mechanism 33. At the same time this tubular element 34 is the 
attachment point with arm 30 through a ball and socket joint 35 that allows the arm to rotate or 
reach or separate from the surface of the blade. The maneuver to remove the arm and allow 
access to the blade to go in and out of claw 20' begins with the withdrawal of hydraulic 
fastening mechanism 33; then withdrawal cylinder 31 is actuated, which through a lineal 
movement, generates a twist around the ball and socket joint 32 that separates the arm 40 as 
a whole. The inverse maneuver allows to generate a rigid structure between the arm 40 and 
the fix body 28. The support 38 is the element that must transmit the compression and 
shearing stress arising from the blade fastening. Since there is no total precision about the 
placing of the pair of pincers with respect to the blade, a positioning mechanism is provided 
which is guided by distance sensors (not shown on the image) that determine the best position 
of the support with respect to the blade surface so that the transmission of the compression 
may generate a distribution of the surface tension as uniform as possible. To accomplish that, 
the positioning cylinder 37 generates a spinning movement over support 38 through the ball 
and socket joint 39. Finally a power element is required to generate sufficient force over the 
blade in order to assure enough static frictional force, and to that end a cylinder of pressure 36 
has been included.

[0020] Finally Figure 3c shows in detail the turning mechanism 22. The turn is made by a 
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system 42 with a shaft fasten to pincers 20. The shaft 42 trespasses the main structure of the 
CBR 5 finding support in a pair of bearings 43. At the other end, the shaft is attached through 
bolts, to a turning arm 41. To activate the turning mechanism, arm 41 is attached to the turning 
cylinder 44. This turning cylinder 44 is attached to structure 16 through a ball and socket joint, 
providing a pivoting point of support and is also attached to the turning arm 41 through another 
ball and socket joint. When cylinder 44 is activated, arm 41 moves and generates the turn of 
shaft 42, that in turn causes the solidary turn of pincers 20.

[0021] Now, after offering details as to how the components of the system CBR operate, a 
description of the operation concerning the blade assembly is given.

[0022] A first step involves to unload all the elements of the system from the transportation 
trucks. All operations are carried out using supplementary cranes or a forklift which are usually 
available at the site wherein the invention is practiced. The hoisting structure 4 is placed on the 
ground, surrounding tower 1. An operator takes the cables 9 up to the windmill and then drops 
them. The cables are connected to hoisting structure 4 through hoisting capstans (not shown 
on the figures). Structure 4 is in an open position, as previously described. Before initiating the 
hoisting, the cables 7 of the main hoisting coming directly from the capstans 8 must be 
installed as these cables must go up together with the hoisting structure 4. By pulling the 
capstans the structure is raised up to the point of operation while the main capstans 8 are 
pulled to release cable 7 in such a way that there is no interference with the maneuver. At this 
point, the relevant mechanisms are activated to close and fix the hoisting structure to tower 1. 
A preload over cables 7 is made to determine that structure 4 is settled in and there will be no 
shifting at the time of loading it. The assembling of the equipment CBR 5 is then initiated. The 
same as in the assembling of structure 5, only a forklift or an auxiliary crane is required. Once 
the equipment has been installed, the mobile lug nuts 19 are tied up to hoisting cables 7. The 
opening mechanisms of pincers 20 are then activated. Using an auxiliary crane and a standard 
blade swing, blade 6 is taken in horizontal position to pincers 20. While maintaining the blade 
into the swing, pincers 7 are closed over blade 6 applying a pressure which has been 
predefined depending on the type of blade. Once the blade is properly grasped, the blade 
swing may be removed. The capstans 8 are then activated to lift the whole equipment CRB 5 
and blade 6. After reaching the turning level the turning cylinder 44 is activated to place the 
blade in vertical position. The hoisting must continue until reaching a level close to that for the 
fastening in the rotating hub 3. In this point, the cylinders 23/25 for horizontal movement are 
activated to adjust the position in such a way that the bolts of the blade line up and fit in the 
housings in the bearing of the rotating hub 3. Also, the capstans 8 may be activated in order to 
modify the inclination of the whole set making sure the bolts remain coaxial to the housings. If 
necessary, the angle of blade 6 may also be adjusted through the turning cylinder 44. The 
operator must combine all these movements until the bolts are properly introduced in the 
bearing, then a operator must install the nuts and apply the torque recommended by the 
windmill manufacturer. The blade then is attached by means of the rotating hub 3 which means 
the releasing mechanisms of pincers 20 may be activated. Again, the cylinder 23/25 for 
horizontal movement are used to separate pincers 20 from blade 6 and avoid any contact 
during the descending process. Once the turning level in the air is reached, cylinder 44 is 
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activated to take pincers 20 to the horizontal position. Using the capstans 8 the structure CBR 
5 may be taken to the ground.

[0023] Thus, when the disassembling of a blade is carried out, the operation must be 
conducted in a manner opposite to that described above (i.e. a disassembling operation of 
blade 6 for its separation of rotating hub 3 where its installed), and in order to reach that goal 
sufficient equipment has been provided to guarantee the subsequent disassembling phases 
with total security and in a relatively short period of time.

[0024] As the person skilled in the matter may understand after reading this description, the 
goals proposed by the invention have been fully achieved through the present system, 
substantially improving the safety associated with the assembling and disassembling 
operations of the windmill blades, thus also improving the structural characteristics, offering 
multiple advantages in comparison with the previous technique, in particular when considering 
the WO 2014070197, among which mention must be made, as a way of example, of those that 
are summarized below:

• No need of hoisting points over the windmill, a structure located over the tower is used 
instead;

• The assembling is easier, the equipment more compact and the fastening system safer;
• No additional system is required for the mechanical transition of stress (going from the 

blades being supported by the tool to being supported by the windmill hub);
• The turning system of the blade does not require the use of any additional crane;
• There is no need for any other device to maintain the pressure over the tower during the 

shifting which means that the critical elements are reduced and the maintenance 
simplified; also, the area of possible flaws over the towers painting is reduced;

• The invention system has the capacity to fasten several models of blades, while the 
previous systems are subject to the diameter of the blade root, requiring different clamps 
for different types of blades;

• The system of the invention reduces the working area on the ground with respect to 
other systems of the state of the art; if taking into account that on many occasions the 
surface available is minimal, the system of the invention increases significantly the 
performance range of the equipment, and

• Although the function to which the present invention is destined is the same in 
comparison with other systems of the state of the art, this invention presents a design 
that is totally different, simpler, more economical and safer than those currently existing.

[0025] Making the content of this description any longer is deemed unnecessary for an skilled 
person in the matter to understand its scope and the resulting advantages in order to make a 
practical realization of the invention.

[0026] Notwithstanding the above, and since the description made corresponds only to an
example of a preferred embodiment of the invention, it may be perfectly understood that within
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its essentials, multiple variations may be introduced, also protected, which may affect the 
shape, the size or the materials of fabrication of the whole or any of its parts, without that 
implying any alteration of the invention, which is only restricted by the claims provided below.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. It does not 
form part of the European patent document. Even though great care has been taken in 
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all 
liability in this regard.

Patent documents cited in the description

• WO2008132226A [00071
• W02014070197A [00071 [00241
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PATENTKRAV

1. System til montering/demontering af vindturbineblade, der er konstrueret til at til­

vejebringe et antal anordninger og midler, der gør det muligt at udføre processerne 

med optagning/nedtagning af et vindturbineblad (6) med henblik på monte­

ring/demontering af nævnte blad (6) i/fra et roterende vindturbinenav (3), hvor syste­

met omfatter:

• en hovedstruktur (5), der er i stand til at bevæge sig langs hele udstrækningen af et 

vindturbinetåm (1) op til toppen af et sådant tårn og omfattende støttemidler til at hol­

de et blad (6), som er fastgjort til vindturbinens roterende nav (3);

• justeringsmidler til geometrien af de forskellige bladmodeller (6), indbygget i nævn­

te hovedstrukturs (5) tænger (20), hvilke justeringsmidler består af drejende høje arme 

(40) og lave arme (40 '), som når i drift, tvinger støtteelementer (38) til at holde et 

konstant tryk med overfladen af bladet (6) og således sikrer en minimal statisk frikti­

on, højere end vægten af bladet (6), mens hovedstrukturen (5) bevæger sig langs 

længden af nævnte tårn (1) under de optagende/nedtagende faser;

• en hejsestruktur (4) tilknyttet til tårnet (1), som udgør elementet til understøtning af 

belastningen under processerne med optagning/nedtagning af et vindturbineblad (6), 

kendetegnet ved, at hejsekonstruktionen (4) har tilstrækkelig kapacitet til at overføre 

belastningen direkte til tårnet (1) uden at støde direkte op til mindre modstandsdygtige 

dele som vindturbinen (2) eller det roterende nav (3), gennem understøtninger (15) der 

genererer tryk og tilstrækkelig kapacitet til at ændre sin egen geometri og undgå muli­

ge kollisioner med tårnet (1) under optagningen/nedtagningen af den nævnte hejse­

struktur (4) ved hjælp af hydrauliske mekanismer (11), yderligere kendetegnet ved, at 

den omfatter:

• et sæt bevægelige lug nuts (19), som tillader en styret bevægelse af hovedstrukturen 

(5) i vandret niveau for tæt at styre dens position og

• midler til løftning af hovedstrukturen (5), som omfatter fire trækkabler (7), to på 

hver side, der samvirker med nævnte hejsestruktur (4), og som ved den ene ende er 

bundet til en respektiv side af nævnte bevægelige lug nuts (19) af hovedstrukturen (5) 

og ved den anden ende er fastgjort til akslen af en respektive capstan (8) på den sam­

me side.
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2. System ifølge krav 1, kendetegnet ved, at hejsestrukturen (4) omfatter modstands­

dygtige elementer, der udgøres af et sæt af fire kabler (9), der er ensartet fastgjort ved 

en ende til den nederste del af vindturbinen (2) og ved den anden ende til hejsecap- 

stanner, der tillader hejsning i luften af hejsestrukturen (4) og undgår enhver belast­

ning under service manøvrerne.

3. System ifølge krav 1, kendetegnet ved, at nævnte tænger (20) er forbundet via en 

drejemekanisme i det centrale område til hovedstrukturens (5) legeme (16) med til­

strækkelig kapacitet til at ændre vinkelpositionen af tænger (20) gennem en aksel (42), 

der er ensartet fastgjort ved hjælp af bolte til tænger (20) og også til en drejearm (41) 

og ved hjælp af handlingen over en drejecylinder (44), der ved en lineær bevægelse 

genererer en drejebevægelse over tænger (20).

4. System ifølge krav 1, kendetegnet ved, at midlerne til fastgørelse af hovedstruktu­

ren (5) i form af bevægelige lug nuts (19) er forsynet med mekanismer til bevægelse i 

begge retninger af det vandrette niveau gennem aktuatorer (23, 25) og også med styr 

(24, 26), der altid sikrer muligheden for at kontrollere hovedstrukturens (5) position, 

hvilket gør det muligt at udføre justeringsmanøvrer for at indføre bladenes bolte (6) i 

lejehusene i det roterende nav (3).

5. System ifølge krav 1, kendetegnet ved, at det omfatter elektroniske positionssty­

rende elementer, der er i stand til at muliggøre optimal kontakt mellem understøtning­

selementer (38, 38 ') af armene (40, 40') og bladets (6) geometri, uanset præcisionen 

på tidspunktet for positionering af nævnte blad (6) med hensyn til tænger (20).

6. System ifølge krav 1, kendetegnet ved, at det omfatter elementer, der tillader at 

ændre geometrierne af tænger (20), såsom tilbagetrækningscylindre (31) og fastgørel­

sescylindre (33) for at undgå enhver form for uønsket kontakt under fastgørel- 

se/frigivelse af bladet (6) under monteringen såvel som under demonteringen af sådant 

blad.
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