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Mobile Crane Device and Method
for the temporary Assembly of such Crane Device

The invention refers to a mobile crane device as well 

as a procedure for the temporary installation of this 

mobile crane device on an existing tower structure of 

a wind turbine.

Wind turbines of different size, power and type are 

being used more and more to generate electrical 

energy from the kinetic energy of the wind. The 

effectiveness of such a wind turbine depends, among 

other things, on the fact that the wind is available as 

long as possible and evenly distributed throughout 

the year.

The inventive crane device and the inventive 

assembly method are particularly suitable for wind 

turbines with a horizontal rotor axis which have a 

tower structure and very heavy large components 

attached to the top of the tower structure, such as a 

nacelle, an electrical generator, a rotor with at least 

one rotor blade and possibly a gearbox for the rotor.

It is well known that the higher the wind turbines are 

built, the greater the yields from the wind supply 

distributed over the year will grow, as the wind blows 

faster and more laminar on average in higher 

altitudes.

In the recent past, various tower types have been 

tested in order to raise the hub height and bring the 

rotor into air layers of higher yields. Hybrid towers, 

comprising a concrete shaft and a mounted steel 

mast, on which the nacelle of the wind turbine is 

located, shall be mentioned in particular.

Such wind turbines are normally erected in wind 

farms using large mobile cranes. The highest cranes 

currently available are crawler cranes, which are used 

to lift the large components to hub heights of 140 m 

and more.

The daily rents of such large cranes are immense, 

regardless of the fact that only a few of these special 

machines are available in the individual countries and 

that they are heavily booked due to dense schedules. 

The assembly of a large crawler crane alone takes 

several days. Cranes with a lifting capacity of 150 t, 

which reach up to 140 m, take about three days to set 

up.

Daily rents of 10,000 euros and more are not 

uncommon. In addition, these large cranes can only 

work during light winds, so that delays naturally occur 

on the construction site as soon as the weather is not 

optimal.

For the maintenance or repair of the wind turbines, 

especially in case of defects of the large components, 

the large cranes have to be rented at short notice, 

which is often not possible due to the small number 

of units. In addition, the routes to the wind turbines 

and the areas around the wind turbines must always 

be maintained or cleared for these large cranes in 

order to enable short-term repair work with aforesaid 

large cranes at all.

In order to avoid the use of the expensive large 

cranes, in the past, tower cranes that grew with the 

wind turbines were also used when erecting tower 

structures for wind turbines. These cranes can 

theoretically build to an unlimited height and are 

relatively powerful with a maximum load on the 

cantilever of over 1000 metric tons. Since they also 

maintain a very high level of performance over the 

entire construction period, the rental costs incurred 

are, however, also enormous. The tower structure is 

erected with such large tower cranes, which grow 

with the tower, and the large components are placed 

on top of the tower crown. In case of maintenance, 

the entire tower crane has to be ordered and erected 

again before it can be used.

In order to allow quick repair of large components, it 

has already been suggested to permanently install a 

crane at the top of the tower with in order to replace 

the large components. This proposal has not gained 

acceptance so far as the costs for such a highly 

motorized and powerful crane are too high in relation 

to the number of times being used.

Furthermore, DE 197 41 988 Al already describes a 

mobile crane for the construction of wind turbines, 

that moves upwards along the tower structure, that is 

able to transport large components of the wind 

turbine to the top of the tower structure and is then 

lowered back to the ground. Compared to 

conventionally used mobile crawler-cranes or tower 

cranes that grow with the tower, the proposed 

mobile crane is very compact and can be erected and
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dismantled considerably faster. At the same time, the 

crane described here has an enormous weight due to 

the winches and hoist driving motors to be carried as 

well as a complex hydraulic trolley surrounding the 

tower structure. The crane trolley is constructed as a 

crawler-type system consisting of trailing arms, track 

rollers and tread belts, and also includes supporting 

roller mounts with corresponding supporting rollers 

that encompass the tower structure, as well as a 

hydraulic system with hydraulic cylinders for pressing 

the trolley against the surface of the tower structure. 

Furthermore, bending moments occurring during the 

lifting of large wind turbine components in particular 

are introduced into the tower structure in a 

comparatively concentrated manner exclusively via 

the crane trolley. The crane trolley must be 

correspondingly robust and solid, which further 

increases the dead weight of the crane. In addition, 

the tower structure must also be designed for the 

vertical loads that occur, consisting of the large 

components of the wind turbine to be lifted as well as 

the enormous crane's own weight, and the extreme 

momentum load exerted by the crane trolley, which 

would normally not be the case with existing systems. 

In the case of new installations, corresponding load 

cases can of course be taken into account, whereby 

necessary stiffening or stabilization measures 

naturally lead to additional costs.

WO 2011/134477 Al also presents a crane for the 

erection and maintenance of wind turbines, which 

travels upwards along the tower structure, which is 

able to transport components of the wind turbine to 

the top of the tower and is then lowered back to the 

ground itself. At the upper end of the crane there is 

an undercarriage, which supports the crane on the 

tower structure. In order to stabilize the crane during 

its transport along the tower structure and to keep it 

in its vertical transport position, a flexible belt is also 

foreseen at the lower end of the crane, which loosely 

wraps around the tower structure and can slide along 

the tower structure, whereby the crane transport 

upwards or downwards is in any case hindered by the 

belt. The wrap of the belt in any case should not be 

too loose in order to reliably ensure the desired 

transport stabilization of the crane. The described 

crane transport along the tower structure is therefore 

particularly difficult with conical tower structures.

Therefore, it is the objective of the present invention 

to create a compact, mobile crane device for 

temporary installation on an existing tower structure 

of a wind turbine, which is constructed in a simple 

way, which minimizes the loads acting on the tower 

structure during the installation, dismantling and 

operation of the crane device, and which can be easily 

and quickly installed or dismantled on the basis of 

light-weight hoists usually permanently installed 

within the tower structure. According to the 

invention, this task is solved by a mobile crane device 

for temporary assembly on an existing tower 

structure of a wind energy plant, with a crane tower 

which has a longitudinal axis which is inclined towards 

the vertical direction in an installation state of the 

crane device on the tower structure and extends 

essentially vertically in an operating state of the crane 

device mounted on the tower structure, a jib which is 

pivotably attached to the crane tower and which is 

folded downwards when the crane device is 

mounted, projects laterally from the crane tower 

towards the tower structure and has contact means, 

that support the crane device against the tower 

structure and can be moved vertically along the 

latter, and a crane suspension formed on the crane 

tower for attaching a crane rope to be fixed on the 

tower structure for vertical movement of the crane 

device. The crane suspension defines a point of 

contact for the crane rope, which is arranged radially 

between the contact means, more precisely the 

contact points on the tower in a vertical plan view, 

and the center of gravity of the crane device. The 

crane tower is freely pivotable in relation to the 

tower structure during mounting by means of the 

crane trolley.

When the crane device is mounted, the crane tower 

can preferably pivot freely at an angle of at least 4° to 

the tower structure via the crane trolley. This angle is 

set in relation to the position of the point of 

application of force, the center of gravity of the crane 

device and the contact area between the crane trolley 

and the tower structure and can change during 

installation of the crane, particularly in the case of 

conically designed tower structures.

In addition, the longitudinal axis of the crane tower, 

which is inclined by at least 4° to the vertical when 

the crane device is installed, is pivoted when the 

crane device is transferred to the operating state so 

that it extends essentially vertically when it is in the 

operating state. In other words, the inclination of the 

crane tower towards the vertical changes between 

the installation state and the operating state of the 

crane device.
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The terms "top" and "bottom" refer to the vertical 

position of the crane device. Due to the position of 

the point of application of force for the crane rope as 

well as the crane tower which can be pivoted freely 

via the crane trolley, the crane device can be moved 

along a surface of the tower structure in the manner 

of a wheelbarrow, whereby, when the crane device is 

raised and lowered on the tower structure, contact 

with the tower structure only takes place at the lower 

end of the crane tower and contact means are 

correspondingly present only in the lower region of 

the crane tower (in particular in the vertically lower 

third). Consequently, only in the area of the lower 

end of the crane tower there is at least one crane 

trolley, in the upper area of the crane tower there is 

preferably neither a crane trolley nor any other 

contact means for contacting the tower structure, 

because the crane device is tilted outwards away 

from the tower structure during lifting and lowering. 

Continuing the comparison with a wheelbarrow, the 

crane tower would symbolize a wheelbarrow that is 

pulled vertically upwards and tilted outwards, so that 

during lifting only the wheel contacts the tower 

structure, because the centre of gravity is further 

away from the tower structure than the point of 

application of force of the pulling rope . Thus the 

crane device is stable during lifting despite its free 

slewability. The dead weight of the crane device 

generates a moment, which pushes the crane trolley 

against the surface of the tower structure and swivels 

the crane tower in such a way that the longitudinal 

axis of the crane tower is inclined to the vertical 

direction. Only when the mobile crane device has 

reached its final set-up position the crane tower is 

aligned in such a way that its longitudinal axis extends 

essentially vertically. Compared to the state of the 

art, the dead weight of the mobile crane device is 

significantly reduced due to the considerably 

simplified trolley design, so that the stress on the 

tower structure is reduced. Due to its simplified 

design, the manufacturing effort and thus the 

manufacturing costs for the mobile crane equipment 

can also be reduced. A bending moment is not 

exerted on the tower during lifting due to the 

wheelbarrow principle.

The crane trolley preferably has two contact means 

spaced in the circumferential direction to enable the 

support against the tower structure, whereby the 

point of application of force at the crane suspension 

in the circumferential direction is essentially arranged 

centrally between the two contact means. Such a 

design of the crane trolley stabilizes the crane device 

tangentially to the surface of the tower structure and 

ensures that the crane device can be transported 

along the tower structure without tipping over.

Preferably the contact means are support wheels 

which can roll along the surface of the tower 

structure. Such support wheels have only a minimal 

rolling resistance when transporting the crane device 

along the tower structure and leave no or at most 

minimal traces on the tower surface when suitable 

material is selected and clean.

In one version of the crane device, the crane trolley, 

in particular in the region of the contact means, has a 

locking device for fixing the crane device to the tower 

structure. Since there is preferably no form-fit 

connection with the tower structure when the crane 

device is mounted radially away from the tower shaft, 

this locking device prevents the crane trolley from 

moving radially away from the tower structure when 

the crane device is operating.

In a further version of the crane device, the crane 

tower has only one crane trolley in the axial direction, 

which, when the crane device is mounted, is located 

below the centre of gravity of the crane device at a 

lower end of the crane tower. This results in a 

particularly simple design of the crane device and also 

ensures that the crane tower can be slewed freely 

with little effort.

Preferably, all contact means of the crane trolley are 

arranged within a contact area whose axial dimension 

corresponds to a maximum of 10%, in particular a 

maximum of 5%, of the axial dimension of the crane 

tower in the state of installation. This contact area of 

the crane trolley, which is very short in the axial 

direction, also has a positive effect on the crane 

tower's ability to swivel freely relative to the tower 

structure and thus contributes to the desired crane 

transport in the manner of a wheelbarrow.

The crane trolley of the crane device is preferably a 

one-sided trolley, which in the state of installation of 

the crane device rests against only one half of the 

tower circumference of the tower structure. In 

particular, the crane trolley is not a trolley with 

contact means on the rear side surrounding the tower 

structure. The one-sided trolley has an extremely low 

dead weight and can also be manufactured easily and
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inexpensively. It has also been shown that such a 

crane trolley is sufficient for safe and reliable 

transport of the crane device along the tower 

structure if the crane device is transported in the 

manner of a wheelbarrow as described above.

In particular, the crane trolley can be steered in order 

to compensate lateral, i.e. tangential, drifting of the 

crane device on the tower structure (e.g. due to side 

wind) and to arrive precisely and reliably at a desired 

final installation position in the area of the top of the 

tower structure.

In another version of the crane device, the crane 

tower can be telescoped in the direction of its 

longitudinal axis. In this way, the axial dimensions of 

the crane tower can be minimized with little effort in 

a transport state of the crane device on a special 

flatbed trailer and maximized in an operating state of 

the crane device in order to keep the momentum 

force on the tower structure low.

In another version of the crane device, a fixing device 

is provided on the crane tower for fixing the crane 

device to the tower structure, whereby the fixing 

device projects laterally from the crane tower. In 

particular, the fixing device is initially spaced from the 

tower structure when the crane device is installed. It 

gets only connected to the tower structure when the 

crane device is in its final installation position or 

operating state. In order to minimize the stress on the 

tower structure, an axial distance between the fixing 

device and a locking device provided at the crane 

trolley is chosen to be as large as possible and 

preferably greater than 10 m, in particular more than 

15 m. Analogous to the locking device, the crane is 

also attached to the tower structure in the radial and 

tangential directions by the fixing device. 

Furthermore, the vertical forces occurring, i.e. the 

dead weight of the crane device and, if applicable, the 

weight of a large component of the wind turbine to 

be lifted, are essentially transmitted via this fixing 

device into the tower structure.

The fixing device preferably has two fixing arms 

spaced in the circumferential direction for attaching 

the crane device to the tower structure, whereby the 

point of application of force of the crane suspension 

in the circumferential direction is arranged essentially 

centrally between the two fixing arms.

The crane suspension in the axial direction is 

particularly preferred to be located closer to the fixing 

device than to the crane trolley, whereby the crane 

suspension can even be integrated into the fixing 

device. In particular, the crane suspension is arranged 

above the centre of gravity of the crane device when 

the crane device is installed, so that the crane device 

is in a stable position during transport along the 

tower structure. In addition, positioning the crane 

suspension in this way prevents unwanted high 

contact forces between the crane trolley and the 

surface of the tower structure.

In a further version of the crane device, the crane 

tower comprises a lower tower section and an 

adjoining upper tower section when the crane device 

is installed, which is rotatable about the longitudinal 

axis relative to the lower tower section, wherein the 

lower tower section comprises the trolley, the crane 

suspension and fastening means for fixing the crane 

device to the tower structure. The mobile crane 

device is thus designed as a rotatable crane and has a 

correspondingly large radius of action.

In a further version of the crane device, a hook block 

is provided, which is freely suspended from the load 

rope while the crane device is installed. In the 

preferred case both winches, for the crane rope and 

for the load rope, remain on the ground. The freely 

suspended hook block ensures that the load rope is 

not excessively tensioned and it also does not fall 

slack while the crane device is moved by means of the 

crane rope and crane winch. Adjustment tolerances in 

the speed control of the two winches can be 

compensated by a relative movement between the 

hook block and the crane tower, so that an elaborate, 

exact adjustment of the winch controls is not 

necessary.

In addition to that, the crane device can be designed 

with or without a clamping device embracing the 

tower structure. If, for example, the tower structure is 

made of concrete in the area of the tower top, a 

holding device is usually not required as the crane 

device can be anchored in the concrete shell. If, on 

the other hand, the tower structure is designed as a 

steel mast in the area of the tower top, it is advisable, 

at least in the operating state of the crane device, to 

use a clamping device embracing the tower shaft of 

the tower structure so that the steel shell of the 

tower structure is not weakened by openings for 

anchoring the crane device.
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If the tower structure has stay cables running laterally 

and inclined to the ground between its two vertical 

ends, it is advantageous if the crane device has two 

crane trolleys arranged one behind the other in the 

longitudinal direction of the crane tower. These 

trolleys are independently extendable crane trolleys. 

When the vertical lower crane trolley has reached the 

upper anchoring of the stay cables, the crane device 

cannot continue traveling because the lower crane 

trolley would then travel into the stays. At that point 

the vertically upper crane trolley will be extended and 

the vertically lower crane trolley is retracted. 

However, the vertically upper crane trolley had 

previously passed over the upper suspension point of 

the stay cables while it was retracted. The load of the 

crane device is transferred to the upper crane trolley 

by extending the upper crane trolley and retracting 

the lower crane trolley. In this way, the crane device 

rises above the guying point and the of the stay 

cables obstructing the path. Out of the two trolleys, 

one is always in contact with the tower structure 

during raising and lowering the trolleys on the tower 

structure. The trolleys are arranged in the area of the 

lower end (in the lower third) of the crane tower and 

are the only trolleys, i.e. there is no trolley above (in 

the upper two thirds).

It is important that the crane device is always tilted 

outwards during lifting to the top of the tower 

structure due to its own weight. This is the only way 

to ensure that there is no need for a crane trolley at 

the upper end and that it is sufficient to provide at 

least one trolley at the lower end of the crane tower. 

In order to ensure this, it can be advantageous to 

adjust the crane suspension on the crane tower in the 

longitudinal and/or transverse direction of the crane 

tower in relation to the condition during lifting of the 

crane device. This adjustability not only allows the 

position of the crane suspension relative to the crane 

device to be adjusted and regulated, but also the 

position of the crane suspension relative to the center 

of gravity of the crane device.

When the crane device is raised to the top of the 

tower structure, the upper end of the crane device is 

tilted outwards. A mechanical locking device can be 

useful in this case in order to hold the jib, which is 

swung towards the crane tower during lifting (folded 

state of the crane device), positively to the crane 

tower. According to one version of the invention, 

there is a sickle-shaped, swiveling locking device on 

the crane tower, for example, which swivels outwards 

to the boom in order to mechanically connect the 

latter to the crane tower.

One version of the invention provides that the boom 

is a boom that can be extended in its longitudinal 

direction and thus adjusted in length. This can be 

achieved, for example, by a telescopic boom. Such an 

extendable boom makes it possible to transport 

extremely long rotor blades to the top of the tower 

structure.

The above-mentioned task is also solved by a method 

for the temporary installation of the above- 

mentioned crane device on an existing tower 

structure of a wind energy plant, whereas the tower 

structure having a pilot winch with pilot rope and, in 

the region of a tower top, having a radially projecting 

auxiliary cantilever arm, a radially projecting main 

cantilever arm and a plurality of crane bearings, 

acting in a method comprising the following steps:

a) The mobile crane device is transferred from a 

horizontal transport state to a vertical installation 

state near the tower structure;

b) a pilot pulley with a setup rope is pulled up by the 

pilot winch located on the tower structure;

c) the pilot pulley is attached to the free end of the 

auxiliary cantilever arm;

d) An installation-pulley with a crane rope is pulled up 

by an installation-winch located at the bottom of the 

tower;

(e) the installation-pulley is attached to the free end 

of the main cantilever arm;

f) the crane device is pulled up by a crane installation

winch along the tower structure, the crane device 

being supported via the crane trolley towards the 

tower structure and the crane trolley rolling axially 

along the surface of the tower structure;

g) The crane device is fixed to the crane mounts in a 

final installation position and transferred from the 

installation state to an operating state.

As a result of the gradual increase in the lifting 

capacity of the hoists, the assembly method 

described does not require any expensive special 

hoists permanently installed inside the tower 

structure, but only a pilot winch or a simple and
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inexpensive light-weight hoist, which is usually 

available in the tower structure anyway. At the same 

time, the inventive method allows relatively quick 

assembly and disassembly of the crane device on or 

from the tower structure.

In one method version, the crane device is erected in 

step a) by a lifting cylinder of a crane transporter. This 

eliminates the need for an additional, separate crane 

to erect the crane device.

Furthermore, the crane device can be moved to the 

tower structure in step a) by means of a mobile 

transport frame.

The pilot winch with pilot rope can be permanently 

installed in the area of the tower top or transported 

to the tower top before step b) by a light load hoist 

permanently installed in the tower structure. Light 

load hoists are, for example, simple chain hoists or 

freight elevators and are part of the basic equipment 

of conventional tower constructions for wind 

turbines. If a pilot winch with a pilot rope is not 

already installed in the tower structure, it can be 

easily transported to the top of the tower by the light 

load hoist.

The installation-pulley is mounted on a transport unit 

according to a further process variant and is pulled 

upwards in step d) so that the transport unit rolls or 

slides along a surface of the tower structure. In 

particular, the transport unit is a transport carriage or 

carriage and serves as impact protection if, for 

example, the installation-pulley is affected by wind 

and is hit against the tower structure. Damage or 

visual impairments of the tower structure can thus be 

easily and effectively prevented.

According to a further process variant, both the crane 

winch for axial movement of the crane device by 

means of the crane rope and a load winch for axial 

movement of components of the wind turbine by 

means of a load rope are located on the ground, 

whereby a hook block of the crane device hangs 

freely on the load rope in step f) and is pulled up 

together with the crane device via the load winch. 

This ensures that the load rope is not excessively 

tensioned when the crane device is moved by means 

of the crane rope and crane winch, but also that it 

does not fall slack. The tolerances in the speed 

control of the two winches are compensated by 

relative movements between the hook block and the 

crane tower, so that precise adjustment of the winch 

controls, which is a complex process, is not necessary.

Further features and advantages of the invention 

result from the following description of preferred 

forms of execution with reference to the drawings. In 

these are shown:

- Figure 1 shows a schematic side view of the 

invented crane device in an installation state;

- Figure 2 a schematic side view of the crane device 

according to Figure 1 in an operating state;

- Figure 3 a schematic side view of the crane device 

according to Figure 1 in an operating condition;

- Figure 4 shows a schematic section through the 

crane device as shown in Figure 2;

- Figure 5 shows a schematic section through the 

inventive crane device according to an alternative 

design;

- Figure 6 two schematic detailed views of the 

inventive crane device in the area of an axial end;

- Figure 7 shows a schematic detail view of the 

inventive crane device in the area of an axial end in 

the installation-state;

- Figure 8 shows a schematic detail view of the 

inventive crane device in the area of an axial end in 

the operating state;

- Figure 9 shows a schematic detail view of the 

inventive crane device during the installation-state in 

the area of a fixing device;

- Figure 10 shows a schematic detail of the inventive 

crane device during the operating state in the area of 

a fixing device;

- Figures 11a - c a schematic method for transferring 

the inventive crane device from a horizontal transport 

state to a vertical installation state near the tower 

structure;

- Figures 12a - d a schematic procedure for 

temporarily installing the inventive crane device on 

an existing tower structure of a wind turbine;
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- Figure 13 shows a schematic view of the inventive 

crane device in an operating state when a nacelle is 

lifted;

- Figure 14 shows a schematic view of the inventive 

crane device in operating state when a rotor blade is 

lifted;

- Figure 15 shows the schematic view of the crane 

device according to Figure 14 when lifting a rotor 

blade according to an alternative design;

- Figure 16 shows the schematic view of the crane 

device according to Figure 14 when lifting a rotor 

blade according to another alternative design,

- Figure 17 shows a side view of a second design of 

the inventive crane device, which is arranged on a 

crane transporter in horizontal position,

- Figure 18 several stages when erecting the crane 

device according to Figure 17 from the crane 

transporter,

- Figure 19 the crane device according to Figure 17 

when moving up along the tower structure,

- Figures 20a and 20b the crane device according to 

Figure 17 when the boom is raised or swung out, and

- Figures 21a and 21b the crane device in operating 

state with the jib retracted or extended.

Figures 1 to 4 show schematic views and sections of 

the mobile crane device 10 for temporary mounting 

on an existing tower structure 12 of a wind turbine, 

with a crane tower 14, which has a longitudinal axis A, 

which in a state of installation of the crane device 10 

on a tower structure 12 is inclined to the vertical 

direction 16 (Figure 1) and extends substantially 

vertically in an operating state of the crane device 10 

mounted to the tower structure 12 (Figure 2). An 

angle of inclination a between the longitudinal axis A 

of the crane tower 14 of the crane device 10 and the 

vertical direction 16 is preferably a maximum of 10°, 

as shown in Figure 1.

A jib 18, specifically a needle jib of the crane device 

10, is pivotably attached to crane tower 14, whereby 

jib 18 is folded down when crane device 10 is installed 

in the state of installation.

In addition, a crane trolley 20 is provided, which 

projects laterally from crane tower 14 towards the 

tower structure 12 when the crane device 10 is being 

installed and has contact means 22, with which the 

crane device 10 is supported against the tower 

structure 12. In the shown design example, the 

contact means 22 are designed as support wheels 

which can roll along a surface of the tower structure 

12 in order to move the crane device 10 vertically 

along the tower structure 12.

Furthermore, a crane suspension 26 is designed 

connected to crane tower 14 for mounting a crane 

rope 28 to be attached to tower structure 12 for 

vertical movement of the crane device 10, whereby 

the crane suspension 26 defines a force application 

point P for the crane rope 28. According to Figure 3, 

the force application point P in the installation state 

of the crane device 10 is arranged radially in vertical 

plan view between the contact means 22, specifically 

a contact point of the contact means 22 with a 

surface of the tower structure 12, and the center of 

gravity S of the crane device 10. The point of 

application of force P is an idealized suspension point 

of the crane device 10 on the tower structure 12, 

whereby, in the case of a crane suspension, a 

resulting "virtual" point of application of force P is 

formed from these individual points in several 

(possibly spaced) individual points. Particularly 

preferred for all individual points of the crane 

suspension 26 is that they are arranged radially 

between the contact means 22 and the center of 

gravity S of the crane device 10 in vertical plan view 

when the crane device 10 is mounted.

According to Figures 1 and 2, the crane tower has 

exactly one crane trolley 20 in the axial direction, 

which is arranged below the center of gravity S of 

crane device 10 at a lower end 30 of crane tower 14 

when the crane device 10 is mounted. All contact 

means 22 of the crane trolley 20 are arranged within 

a contact area 32 (see also Figures 7 and 8) whose 

axial dimension corresponds to a maximum of 10%, in 

particular a maximum of 5% of the axial dimension of 

crane tower 14. This axially short contact area 32 

contributes to the fact that the crane tower 14 can be 

swiveled essentially freely relative to the tower 

structure 12 via the crane trolley 20 when the crane 

device 10 is mounted. This free swiveling capability 

continuously creates a stable state of equilibrium with 

a (variable) angle of inclination a, at which the crane 

device 10 is supported radially against the tower
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structure 12 via the crane trolley 20 and pulled 

upwards or lowered downwards in the axial direction 

via the crane suspension 26.

Figure 3 shows a schematic section through the crane 

device 10 in the state of installation, according to 

which the crane trolley 20 has two contact means 22 

spaced apart in the circumferential direction 24 

supporting against the tower structure 12, the force 

application point P of the crane suspension 26 being 

arranged substantially centrally between the two 

contact means 22 in the circumferential direction 24.

In order to prevent lateral, i.e. tangential drifting in 

relation to the tower structure 12 during side winds 

and to achieve a defined final installation position 

precisely and reliably, the crane trolley 20 can be 

steered to a certain extent.

The contact means 22 are therefore steerable support 

wheels with which a drift caused by crosswind can be 

compensated. The position monitoring of the crane 

device 10 in the state of installation is preferably 

carried out by means of a camera, so that crane 

device 10 is unmanned in the state of installation and 

correspondingly lower safety requirements must be 

met.

Figure 4 shows a schematic section through the crane 

device 10 in its operating state as shown in Figure 2, 

whereby a laterally projecting fixing device 34 is 

provided at the crane tower 14 for attaching the 

crane device 10 to the tower structure 12. In the state 

of installation of the crane device 10 as shown in 

Figure 1, the fastening device 34 is initially spaced 

from tower structure 12 and only connected to tower 

structure 12 in the operational state as shown in 

Figure 2, i.e. in the final installation position of the 

crane device 10. According to Figure 4, the fixing 

device 34 has two fastening arms 36 spaced apart in 

the circumferential direction 24 for attaching the 

crane device 10 to the tower structure 12, whereby 

the force application point P of the crane suspension 

26 is arranged substantially centrally between the 

two fixing arms 36 in the circumferential direction 24.

In the axial direction the crane suspension 26 is 

arranged closer to the fixing device 34 than to the 

crane trolley 20, whereby the crane suspension 26 

according to Figures 1 and 2 can even be integrated in 

particular into the fixing device 34.

In the design example shown, the crane trolley 20 is a 

one-sided trolley which, when the crane device 10 is 

mounted, only rests against one half of the tower 

circumference 38 of the tower structure 12. Due to 

the position of the force application point P for the 

crane rope 28 and the crane tower 14, which can be 

freely pivoted via the crane trolley 20, the crane 

device 10 can be moved axially along the surface of 

the tower structure 12 in the manner of a 

wheelbarrow, whereby the dead weight of the crane 

device 10 generates a torque which reliably acts on 

the crane trolley 20 against the surface of the tower 

structure 12. This means in particular that there is no 

need for an embracing trolley with supporting 

elements on the rear, i.e. on the other half of the 

tower circumference 39.

In the operating state the crane device 10 can then be 

designed with or without a holding device 40 

embracing the tower shaft of the tower structure 12.

If the tower structure 12 is made of concrete in the 

area of its tower top 62, no holding device is usually 

required according to Figure 4, as the crane device 10 

can easily be anchored in the concrete.

However, if the tower structure 12 is designed as a 

steel mast in the area of the tower top 62 as shown in 

Figure 5, a holding device 40 embracing the tower 

shaft of the tower structure 12 is recommended at 

least in the operating state of the crane device 10 in 

order not to weaken the steel shell of the tower 

structure 12 by openings for anchoring the crane 

device 10. Since the tower structure 12 is subjected to 

high local loads in the respective anchorage points or 

crane bearings 72 during operation of the crane 

device 10, a stiffening structure 42 is additionally 

provided in the area of the crane supports 72 for such 

a steel version of the tower top 62 in order to prevent 

an undesired radial deformation ofthe steel sheets of 

the tower structure 12 simply and reliably.

In this design example, the stiffening structure 42 is 

only temporary, i.e. at least during assembly and 

disassembly and during operation ofthe crane device 

10, in the tower structure and is therefore made of 

lightweight construction, for example of carbon fiber, 

to simplify the assembly. According to Figure 5, the 

stiffening structure 42 is designed as a spoke wheel 

which can absorb radial forces introduced at the 

crane supports 72 and distribute them over the 

circumference of the tower structure 12, so that
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unwanted radial deformation of the thin steel shell is 

prevented.

Figure 6 shows a detailed view of the crane device 10 

in the area of its axially lower end 30 and illustrates 

that crane tower 14 can be telescoped in the 

direction of its longitudinal axis A. This allows the 

axial dimension of crane tower 14 to be minimized, 

for example in a transport state of the crane device 

10 on a special flatbed trailer (see also Figure 11a) 

and to be maximized in an operating state of the 

crane device 10 (see also Figure 13), in order to 

reduce the momentum load into the tower structure 

12.

Figures 7 and 8 show a detailed view of the crane 

device 10 in the area of the axially lower end 30 in the 

assembled state or in the operational state of the 

crane device 10, showing once again that the crane 

tower 14 is freely pivotable in relation to the tower 

structure 12 via the crane trolley 20, whereby the 

longitudinal axis A of the crane tower 14 is inclined by 

a ~ 5° to the vertical direction 16 in the state of 

installation according to Figure 7 and turns essentially 

vertically in the operational state according to Figure

8.

In addition, in accordance with Figures 7 and 8, the 

crane trolley 20 has a locking device 44 in the area of 

the contact means 22 for fixing the crane device 10 to 

the tower structure 12. This locking device 44 

connects the crane device 10 form-fittingly to the 

tower structure 12 and in particular prevents the 

crane trolley 20 (and thus the crane tower 14) from 

moving radially away from the tower structure 12 in 

the operating state of the crane device 10. However, 

when the crane device 10 is in an installation state, 

there is preferably no positive fit with the tower 

structure 12.

Figures 9 and 10 show detailed sections of the crane 

device 10 in the area of the fixing device 34 during 

installation or operational state. The crane tower 14 

has a lower tower section 50 and an axially adjacent 

upper tower section 52, which can be rotated about 

the longitudinal axis A relative to the lower tower 

section 50, wherein the lower tower section 50 

comprises the crane trolley 20, the crane suspension 

26 and the fixing device 34 for attaching the crane 

device 10 to the tower structure 12. The jib 18, on the 

other hand, is pivotably attached to the upper tower 

section 52, with the jib 18 extending downwards 

substantially parallel to the longitudinal axis A of the 

crane tower 14 when the crane device 10 is in 

installation state (Figure 1), so that a hook block 46 of 

the crane device 10 is arranged axially in the region of 

the lower tower section 50, in particular in the region 

of the lower end 30 of the crane tower 14. In the 

design example shown, the crane device 10 is 

therefore a mobile, freely pivoting crane of the tower 

crane type.

According to Figure 1, the hook block 46 is freely 

suspended from a load rope 48 of the crane device 10 

when the crane device 10 is mounted. In the 

preferred case that both a crane winch 82 for the 

crane rope 28 and a load winch 88 for the load rope 

48 remain on the ground (see Figure 12d), the freely 

suspended hook block 46 ensures that the load rope 

48 is neither overtensioned nor falls limp when 

moving the crane device 10 using the crane winch 82. 

Coordination of tolerances in the speed control of the 

two winches 82 and 88 can be compensated by a 

relative movement between the hook block 46 and 

the crane tower 14. A complex, exact adjustment of 

the winch controls is therefore not necessary.

In accordance with Figures 9 and 10, the fixing device 

34 is initially distanced from tower structure 12 when 

the crane device 10 is in the state of installation and is 

only form-fittingly connected to tower structure 12 

when the crane device 10 is in the final position at 

tower structure 12.

In particular, the fixing arms 36 of the fixing device 34 

have bolts, which grip into the corresponding 

anchorage recesses of tower structure 12 in the 

operating state of crane device 10 in accordance with 

Figure 10 and can introduce both vertical and 

horizontal forces of the crane device 10 into the 

tower structure 12.

On the basis of Figures 11 and 12, the method for 

temporarily mounting the mobile crane device 10 

described above on an existing tower structure 12 of 

a wind turbine is described below.

The weight and dimensions of the mobile crane 

device 10 are preferably designed in a way that 

essentially the entire crane device 10 can be 

transported on a single crane transporter 54 to 

different tower structures 12. In accordance with 

Figure 11a, the crane device 10 is shown as an

9



DK/EP 3132137 T3

EP 3 132 137 Bl
example in a horizontal transport condition on a 

special flatbed trailer.

For installation on an existing tower structure 12, the 

crane device 10 is erected by a positioning cylinder 56 

of the crane transporter 54, i.e. it is transferred from 

its horizontal state of transport according to Figure 

11a to a upright installation state according to Figure 

lib.

The crane transporter 54 or an escort vehicle prefers 

to carry a transport gantry 58, on which the crane 

device 10 is positioned after erecting from the 

transport position (Figure lib).

The transport gantry 58 is designed to be mobile in 

accordance with Figures 11a to 11c in order to move 

the crane device 10 from the crane transporter 54 to 

the tower structure 12 by means of the transport 

gantry 58, whereby the distance to be covered by the 

transport gantry 58 is a maximum of a few metres. To 

ensure the stability of the crane device 10 on the 

mobile transport gantry 58, the transport is 

preferably carried out on rails 60, which have a most 

exact horizontal alignment possible. In addition, after 

erection, the crane device 10 can be connected to the 

tower structure 12 with a safety rope to secure the 

crane device 10 against tipping over during 

movement on the transport gantry 58.

Furthermore, the crane device 10 is mounted on the 

transport gantry 58 and can be rotated around the 

longitudinal axis A accordingly. Thus, the crane device 

10 can be transferred from the horizontal transport 

state to the vertical installation state on tower 

structure 12 by means of the positioning cylinder 56 

and the transport gantry 58.

Usually, for reasons of economy, the tower structure 

12 does not have a permanently installed heavy-duty 

hoist which could lift the crane device 10 to the tower 

top 62 of the tower structure 12. However, it is 

assumed that a pilot winch 64 with a pilot rope 66 

and a radially projecting auxiliary cantilever arm 68, a 

radially projecting main cantilever arm 70 and several 

crane supports 72 are provided on the tower 

structure 12 and in the area of tower top 62.

The following procedure is therefore proposed for 

temporary installation of the crane device 10 on the 

tower structure 12:

First, a pilot pulley 74 is pulled upwards from a pilot 

winch 64 at the tower structure 12 to the tower 

crown 62 and attached to a free end of an auxiliary 

cantilever 68, as shown in Figure 12a.

According to Figure 12b, an istallation-pulley 78 with 

a crane rope 28 is then pulled up the tower structure 

12 by an installation-winch 80 situated on the ground 

and attached to the free end of the main cantilever 

70 in accordance with Figure 12c.

The crane device 10 is then lifted up the tower 

structure 12 by a crane winch 82, preferably on the 

ground, whereby the crane device 10 is supported 

against the tower structure 12 via the crane trolley 20 

and the crane trolley 20 rolls axially along the surface 

of tower structure 12 (Figure 12d).

Finally, the crane device 10 is fixed to the crane 

supports 72 in a final assembly position and 

transferred from the installation state to the 

operating state (Figure 2).

Depending on the equipment and design of the tower 

structure 12, different process variants are 

conceivable or certain adaptations of the process are 

necessary. For example, it is conceivable that the 

tower structure 12 only has a single cantilever on 

which both the pilot-pulley 74 and the installation

pulley 78 can be attached. In other words, in this case 

the auxiliary cantilever 68 would be identical or one- 

piece to the main cantilever 70.

Furthermore, the pilot winch 64 with the pilot rope 

66 can be permanently installed in the area of the 

tower top 62 or alternatively be transported to the 

tower top 62 at the beginning of the assembly 

process by a light-load hoist 84. Such a light-load hoist 

84, for example a simple chain hoist or material lift, is 

usually available for transporting small parts in each 

tower structure 12 and can transport the pilot winch 

64 with pilot rope 66 to the tower crown 62 with a 

load capacity of approx. 300-500 kg.

The pilot winch 64 with the pilot rope 66 is then 

designed for a load of about 3-5 t and can thus lift the 

istallation-pulley 78 with the installation rope 28.

As indicated in Figure 12b, the installation-pulley 78 is 

preferably mounted on a transport unit 86, for 

example a transport carriage or slide, and is pulled 

upwards so that the transport unit 86 rolls or slides 

along the surface of tower structure 12.
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attached to the hook block 46 of the crane device 10 

by means of a special mounting device 100.
This reliably prevents damage to the tower structure 

12 by the heavy installation-pulley 78 in a simple 

manner.

Both the crane winch 82 for moving the crane device 

10 axially by means of the crane rope 28 and the load 

winch 88 for moving components of the wind turbine 

axially by means of the load rope 48 are located on 

the ground in accordance with Figure 12d, with the 

hook block 46 of the crane device 10 hanging freely 

from the load rope 48 when pulling up the crane 

device 10 in accordance with Figure 12d and being 

pulled up to the tower top 62 via the load winch 88 

together with the crane device 10.

The freely suspended hook block 46 ensures that the 

load rope 48 is neither overtensioned nor falls limp 

when the crane device 10 is moved by means of the 

crane winch 82. Coordination tolerances in the speed 

control of the crane winch 82 and the load winch 88 

are compensated by a relative movement between 

the hook block 46 and the crane tower 14. A complex, 

exact adjustment of the winch control is therefore not 

necessary.

Figure 13 shows the crane device 10 in its operating 

state when a so-called nacelle 90 of the wind turbine 

is lifted onto the tower top 62. In order to prevent 

unwanted oscillation of the nacelle 90, for example 

due to side-wind, guide rope s 92 are provided in 

accordance with Figure 13, which ensure controlled 

transport of the nacelle 90.

The jib 18 of the crane device 10, designed as a 

needle jib, is articulated to the crane tower 14 in a 

swivel bearing 94, whereby a vertical distance 

between this swivel bearing 94 and the tower top 62 

corresponds at least to a vertical dimension of the 

nacelle 90, so that the jib 18 of the crane device 10, 

designed as a revolving tower crane, can easily pass 

over the nacelle 90 even after its assemblage (see 

Figure 14).

Figure 14 shows the crane device 10 mounted on the 

tower structure 12 in its operating state when a rotor 

blade 96 of the wind turbine is mounted.

In the installation version shown in Figure 14, the 

rotor blade 96 extends essentially vertically and is 

attached to a hub 98 of the nacelle 90 from below. To 

enable such an assembly, the rotor blade 96 is 

In the method version shown in Figure 15, the rotor 

blade 96 extends essentially horizontally, is lifted at 

its centre of gravity COG and is essentially attached 

horizontally to the hub 98 of the nacelle 90. 

Depending on the dimension of the rotor blade 96, 

the crane device 10 must have a relatively large jib 

length I for this version of assembly.

By usage of the mounting device 100 according to 

Figure 16, the rotor blade 96 can also be attached at 

an angle from below to the hub 98 of the nacelle 90, 

whereby the boom length I is reduced.

The crane device 10 is removed from the tower 

structure 12 and loaded onto the crane transporter 

54 in the same way as the unloading and assembly of 

the crane device 10 described in Figures 11 and 12, 

but in the reverse order.

Figure 17 shows another variant of the crane device 

10, which essentially corresponds to the crane device 

10 described above, so that only the differences are 

discussed below.

Figure 17 shows the crane device 10 in horizontal 

position on a crane transporter 54. As soon as the 

crane transporter 54 has reached the installation site, 

the fixing arms 36, for attaching the crane device 10 

to the tower structure 12, are mounted.

Figure 17 also shows that, in contrast to the previous 

design, the crane suspension 26 is movable. The crane 

suspension 26 can be adjusted and moved in the 

longitudinal direction of the crane tower 14 as well as 

across it. For this purpose, the crane device 10 is 

attached to an extendable hydraulic cylinder 120, 

which is attached to crane tower 14 relatively to the 

pivot point 122 and can swing outwards relative to 

pivot point 122 by a motor.

Figure 18 shows various steps during installation of 

the crane device 10, whereby the crane device 10 is 

erected on the crane transporter 54, whereby in 

contrast to the previous design, the crane transporter 

54 is designed without a positioning cylinder 56. In 

this design, a rope 130 attaches to the crane 

suspension 26, which leads to the upper end of tower 

structure 12 and from there preferably also 

downwards to the base of tower structure 12. Rope 

130 can optionally be the crane rope 28 of the
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previous designs, i.e. it can be driven from the base of 

tower structure 12. Optionally, the drive can also sit 

at the upper end of the tower structure 12, in which 

case gear ratios must be available in order to erect 

the crane device 10.

A variant of the invention envisages that the rope 130 

is part of a pulley which has corresponding pulleys in 

the area of the crane suspension 26 and in the area of 

the upper end of the tower structure 12.

It can be seen from the various positions in Figure 18 

that while the crane device 10 is being swung up, the 

hydraulic cylinder 120 is extended and also swiveled 

away from crane tower 14 in order to achieve an 

inclined position of crane tower 14 to tower structure 

12 when crane tower 14 is upright.

Figure 19 shows the position of the crane tower 14 

during ramp-up. In this design, the crane device 10 

has at its lower end two crane trolley 20, 20', which 

are distanced from each other in vertical direction 

and which can be retracted and extended, 

respectively, are mounted on the crane tower 14 in a 

swiveling manner. If stay cables 140 on crane tower 

14 run outwards at an inclined angle to the ground, 

the crane device 10 with a single crane trolley 20, 20' 

could not travel over the corresponding guying point 

at the tower structure 12. If the vertically lower crane 

trolley 20 has been moved up to the guying points of 

the stay cables 140 of the tower structure 12, the 

upper crane trolley 20' retracted at this time is 

extended so that the crane trolley 20' touches the 

tower structure 12 above the guying points. Then the 

lower crane trolley 20 is retracted. This means that 

crane tower 14 rises above the guying point. For the 

last section when moving up the crane device 10 

either crane trolley 20 or crane trolley 20' can be 

used.

When lifting the crane device 10 to the top of the 

tower structure 12, the upper end of the crane device 

10 is tilted outwards (see Figure 20a). A mechanical 

locking device 144 can be useful in this case in order 

to hold the jib 18, which has been swiveled towards 

the crane tower 14 during raising (folded condition of 

the crane device 10), in a form-fit manner on crane 

tower 14. According to a design of the invention, a 

sickle-shaped, swiveling locking device 144 is 

provided, for example on crane tower 14, which 

swivels outwards to the boom 18 in order to 

mechanically couple it to crane tower 14.

Figure 20b shows the crane device 10 in a state when 

it has reached the top of the tower structure 12 and is 

fixed to it by means of the fixing arms 36. Here the 

boom 18 is swiveled outwards, but first the sickle

shaped locking device 144 was swiveled open to 

release it. The locking device 144 works together with 

a hook or bolt 142 on the boom 18 and can reach 

behind it.

Figures 21a and b show that the boom 18 is a boom 

that can be extended in its longitudinal direction and 

is therefore adjustable in length. This can be 

achieved, for example, by means of a telescopic 

boom. Such an extendable boom makes it possible to 

transport extremely long rotor blades to the top of 

tower structure 12.

Summary:

The invention refers to a mobile crane device (10) for 

temporary mounting on an existing tower structure 

(12) of a wind turbine, with a crane tower (14) which 

has a longitudinal axis (A) which in a state of 

installation of the crane device (10) on the tower 

structure (12) is inclined to the vertical direction (16) 

and extends substantially vertically in an operating 

state of the crane device (10) mounted to the tower 

structure (12), a jib (18) pivotably attached to the 

crane tower (14), which is folded down when the 

crane device (10) is in the assembled state, a crane 

trolley (20), which in the assembled state of the crane 

device (10) projects laterally from the crane tower 

(14) to the tower structure (12) and has contact 

means (22), with which the crane device (10) is 

supported against the tower structure (12) and can be 

moved vertically along it, and a crane suspension (26) 

which is provided on the crane tower (14) for 

mounting a crane rope (28) to be attached to the 

tower structure (12) for vertical movement of the 

crane device (10), wherein the crane suspension (26) 

defines a force application point (P) for the crane 

rope (28), which is arranged radially between the 

contact means (22) and the center of gravity (S) of the 

crane device (10) in vertical plan view when the crane 

device (10) is in the state of installation, the crane 

tower (14) being freely pivotable to the tower 

structure (12) via the crane trolley (20) when the 

crane device (10) is in the state of installation. In 

addition, the invention also relates to a method for 

temporarily mounting such a crane device (10) on an 

existing tower structure (12) of a wind turbine.
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Krav:

1. Mobilkranenhed til midlertidig operation til en 

vindmølles eksisterende tårnstruktur (12) med et 

krantårn (14) med en længdeakse (A), der er 

skråtstillet i forhold til den lodrette retning (16) på 

tårnstrukturen (12) i en forudinstalleret tilstand af 

kranenheden (10) og strækker sig hovedsagelig lodret 

i en installeret driftstilstand af kranenheden (10) 

fastgjort til tårnstrukturen (12),

med en kran-fok (18), som er drejeligt monteret på 

tårnet af kranen (14) og er foldet ned i den 

forudinstallerede tilstand af kranenheden (10),

med et kranchassis (20), som rager sideværts fra 

krantårnet (14) i kranenhedens forhåndsinstallerede 

tilstand (10) i retning mod tårnstrukturen (12) med 

kontaktorganer (22), der understøtter kranenheden 

(10) på tårnstrukturen (12) og bevæger sig lodret 

langs den, og

med et kranophæng (26) ved krantårnet (14) til 

anbringelse af et kranetov (28), som er monteret ved 

tårnstrukturen (12) til vertikal bevægelse af 

kranenheden (10),

hvor kranophænget (26) i det vertikale planbillede 

definerer et anvendelsespunkt for kraften (P) for 

kranetovet (28), som er anbragt radialt mellem 

kontaktorganerne (22) og midten af kranenheden (10) 

tyngdekraft (S), når kranenheden (10) er 

forudinstalleret,

og hvor krantårnet (14) i kranenhedens (10) 

forhåndsinstallerede tilstand er frit drejeligt til 

tårnstrukturen (12) via kranchassiset (20).

2. Kranenheden ifølge krav 1, kendetegnet ved, at 

kranchassiset (20) har to kontaktorganer (22), som er 

anbragt væk fra hinanden i omkredsretningen (24) til 

støtte af tårnstrukturen (12), hvor 

kraftspændingspunktet (P) på kranophænget (26) er 

anbragt hovedsageligt centralt mellem to 

kontaktorganer (22) i omkredsretningen (24).

3. Kranenheden ifølge krav 1 eller 2, kendetegnet 

ved, at kontaktorganerne (22) er støttehjul, som kan 

rulles langs en overflade af tårnstrukturen (12).

4. Kranenheden ifølge et af de foregående krav, 

kendetegnet ved, at kranchassiset (20), især i 

kontaktorganets (22) område, har en låsemekanisme 

(44) til fastgørelse af kranenheden (10) til 

tårnstrukturen (12).

5. Kranenheden ifølge et af de foregående krav, 

kendetegnet ved, at krantårnet (14) i aksialretningen 

har et kranchassis (20), som er anbragt under det 

centrale tyngdepunkt (S) på kranenheden ved en 

nedre ende (30) af krantårnet (14), særligt med 

præcis et kranchassis, og / eller kendetegnet ved, at 

kranetårnet (14) i forhold til den forudinstallerede 

tilstand ikke har yderligere chassis i området af dets 

øvre halvdel.

6. Kranenheden ifølge et af de foregående krav, 

kendetegnet ved, at kranchassiset (20) er et ensidigt 

chassis, som i kranenhedens (10) forudinstallerede 

tilstand kun påvirker den ene halvdel af overfladen 

(38) af tårnstrukturen (12).

7. Kranenheden ifølge et af de foregående krav, 

kendetegnet ved, at kranchassiset (20) er er styrbart.

8. Kranenheden ifølge et af de foregående krav, 

kendetegnet ved, at en fastgørelsesanordning (34) er 

tilvejebragt på krantårnet (14) til fastgørelse af 

kranenheden (10) til tårnstrukturen (12), mens 

fastgørelsesanordningen (34) rager sideværs ud fra 

krantårnet (14).

9. Kranenheden ifølge krav 8, kendetegnet ved, at 

kransophænget (26) er anbragt tættere til 

fastgørelsesindretningen (34) end til kranchassiset 

(20) i aksial retning.

10. Kranenheden ifølge et af de foregående krav, 

kendetegnet ved, at krantårnet (14) i kranenhedens 

forudinstallerede tilstand (10) omfatter et nedre 

tårnafsnit (50) og et øvre tårnafsnit (52) tilstødt dertil, 

som er drejeligt om længdeaksen (A) i forhold til 

nedre tårnafsnit (50), hvor nedre tårnafsnit (50) har 

kranchassiset (20), kransophænget (26) og en 

fastgørelsesanordning (34) til fastgørelse af 

kranenheden (10) til tårnstrukturen (12).
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11. Kranenheden ifølge et af de foregående krav, 

kendetegnet ved, at der er tilvejebragt en krogblok 

(46), som er frit ophængt af et lastkabel (48) i 

kranenhedens (10) forhåndsinstallerede tilstand.

12. Kranenheden ifølge et af de foregående krav, 

kendetegnet ved, at kranophænget (26) er monteret 

på krantårnet (14) på en justerbar måde langsgående 

og / eller tværgående retning af krantårnet (14), især 

via en svingbar teleskopcylinder.

13. Kranenheden ifølge et af de foregående krav, 

kendetegnet ved, at der er tilvejebragt en 

låseindretning (144) på krantårnet (14), som kran-fok 

(18) positivt til krantårnet (14) i den foldede position.

14. Kranenheden ifølge et af de foregående krav, 

kendetegnet ved, at kran-fok (18) er en kran-fok (18), 

som kan forlænges i sin langsgående retning, især 

som et teleskop.

15. Fremgangsmåde til midlertidigt montering af 

kranenheden (10) på en eksisterende tårnstruktur af 

en vindmølle (12) i overensstemmelse med et af de 

foregående krav, mens tårnstrukturen (12) har et 

pilot-spil (64) med et pilotkabel (66) og i området af 

tårntoppen (62) har en radialt fremspringende, 

hjælpende cantilever arm (68) og har en radialt 

fremspringende, større cantilever arm (70) og har 

flere kranelejer (72), hvor fremgangsmåden omfatter 

følgende trin:

a) Kranenheden (10) overføres fra en vandret 

transportposition til en forudinstalleret tilstand på 

tårnstrukturen (12);

b) en pilot-remskive (74) med en startreb (76) 

trækkes op af pilot-spillet (64) på tårnstrukturen (12)

c) Pilot-remskiven (74) er fastgjort til en fri ende af 

den hjælpende cantilever arm (68);

d) en opsætningsremskive (78) med et kranetov (28) 

trækkes op af en opsætningsspil (80) på 

tårnstrukturen (12);

e) opsætningsremskiven (78) er fastgjort til en fri 

ende af den større cantilever arm (70);

f) Kranenheden (10) trækkes op af et kranspil (82) på 

tårnstrukturen (12), med kranenheden (10) på 

kranchassiset (20) på tårnstrukturen (12) er 

understøttet og kranchassiset (20) aksialt på en 

overflade af tårnstrukturen (12) ruller sammen og

g) kranenheden (10) er fastgjort i en endelig 

monteringsposition på kranelejerne (72) og overføres 

fra den forudinstallerede tilstand til driftstilstand.
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