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Fig. 1

(57) Abstract: A lifter (2) and a method for handling of a rotor blade (16) of a wind turbine are provided. Furthermore, a rotor blade
(16) for a wind generator and a method for marking the rotor blade (16) and a system comprising a rotor blade (16) and a lifter (2)
are provided. The lifter (2) comprises at least one grabbing jaw (81, 82) having a pair of arms (81a, 81b, 82a, 82b) carrying pads
(10) for contacting an outer surface of the rotor blade (16) in predetermined grabbing areas (20). Furthermore, the lifter (2) com -
prises a detector (14) for visual inspection of an invisible mark on a surface (18) of the rotor blade (16). The at least one mark indic -
ates a position of the at least one grabbing area (20).
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Lifter and Method for Handling a Rotor Blade, Rotor Blade for a Wind
Generator and Method for Marking a Rotor Blade, System Comprising a Lifter
and a Rotor Blade

FIELD OF THE INVENTION

The invention relates to a lifter for handling of a rotor blade of a wind turbine
and to a method of handling a rotor blade of a wind turbine. Furthermore, the
invention relates to a rotor blade for a wind generator and to a system comprising a
lifter and a rotor blade.

BACKGROUND

A rotor blade of a wind turbine, also referred to as a wind power plant or a wind
energy converter, is a hollow structure having structural reinforcement members
which are arranged inside the rotor blade. An outer surface of the rotor blade,
which is mainly represented by a pressure side and a suction side, is not entirely
supported by the structural reinforcement inside the rotor blade. Handling of a rotor
blade has to be performed carefully to prevent the risk for damage of the rotor
blade under its own weight. The rotor blade has to be grabbed at certain points or
in certain area of the surface which are supported by the structural reinforcement
members inside the rotor blade. In particular during installation of a rotor blade on a
rotor hub of a wind generator, the rotor blade must be grabbed in these
predetermined grabbing areas which are designed to support the weight of the
rotor blade.
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Two textile bands which are attached to a crane hook may be applied and
represent the simplest tool for handling of the rotor blade. More complex handling
devices allow a more flexible and convenient handling and positioning of the rotor
blade. Such a device for handling of a rotor blade of a wind turbine is for example
known from WO 2012/095112 A1. This rotor blade lifter comprises two grabbing
jaws each having an antagonistic pair of arms carrying a plurality of pads for
supporting the rotor blade. The pads contact a surface of the rotor blade in the
predetermined grabbing areas.

Positioning of the handling device has to be performed precisely in order for the
pads to grab the rotor blade exactly in the predetermined grabbing areas only.
Today, the alignment of the lifter with respect to the rotor blade is performed by
help of geometric measurements and / or by permanently visible positioning marks.
A distance from the fixing flange of the rotor blade and a distance from the
geometrical center of the rotor blade to a respective one of the grabbing areas is
known from the manufacture of the rotor blades. The handling tool is adjusted with
respect to the fixing flange and the geometrical center, for example by help of
optical distance measurements of the permanently visible marks. This is however a
rather complex procedure representing a time consuming step during handling of
the rotor blade. Furthermore, a marking system comprising permanently visible
marks, depending on the size of the marks, is not always in accordance with the
blade marking standards, mainly related to air flight regulations.

The situation becomes even more complicated if a rotor blade should be
removed from a wind generator. In particular for offshore wind generators,
positioning of the handling tool may be hardly possible due to wind and motion of

the sea even under ordinary weather conditions.
SUMMARY

It is an object of the invention to provide a lifter for handling of a rotor blade of a
wind turbine and a method for handling of a rotor blade of a wind turbine and
furthermore, to provide a rotor blade for a wind generator, method of marking a
rotor blade of a wind generator and a system comprising a lifter and a rotor blade
which are improved with respect to the deficiencies in the prior art.

In one aspect of the invention, a lifter for handling a rotor blade of a wind
turbine is provided. The lifter comprises at least one grabbing device, for example a
grabbing jaw, for contacting an outer surface of the rotor blade in a predetermined
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grabbing area. The grabbing jaw may have arms, for example a pair of arms. The
grabbing jaw may carry at least one pad for contacting an outer surface of the rotor
blade in a predetermined grabbing area. In particular, the grabbing jaw may have
an antagonistic pair of arms. The rotor blade comprises at least one invisible mark
which indicates a position of the at least one grabbing area.

Within the context of this specification, a mark is referred to as being invisible, if
the mark is invisible to the naked human eye under rather normal conditions as for
example daylight and from a distance of more than one or several meters. In
particular, the mark is invisible to the naked human eye under daylight illumination
with respect to its color. The term “invisible” indicates that the mark may blend into
the outer surface of the rotor blade. The mark may have a rather similar color in the
visible range as the rotor blade. In particular, this is considered in daylight
illumination. The mark may also be transparent in the visible range. The term
invisible can also imply that the mark is (substantially) invisible when regarded from
a certain distance. The invisible mark may be detectable - even when inspected
with the naked eye - from a very close distance (less than a meter or less than 10
centimeters). The mark might be detectable from a very close distance due to a
specific characteristic of the surface of the mark). However, in the context of this
specification, the term “invisible” rather relates to a distance between the human
eye and the mark of more than for example one, five, ten or tens of meters.

Furthermore, the lifter can comprise a detector for detecting the invisible mark,
in particular a position and/or characteristic of the mark. This means that the
detector is configured to evaluate or use a characteristic of the mark in a manner
that it becomes detectable. The detector is configured for visual inspection of the
blade in order to detect the mark. For example, this detector may be a camera, in
particular a digital camera or a video camera which may be suitable for a detection
of visible light. The detector may be provided with an optical filter for visualizing the
invisible mark. The filter may be arranged in front of the camera.

The lifter may further comprise at least one light source which is configured for
emission of light for visualizing the invisible mark. In particular, the light source may
be configured for emission of light having a wavelength outside the visible
spectrum. For example, the light source may be a UV lamp. However, it may be
suitable to provide the lifter with a light source which is suitable for emission of light
having a wavelength in the IR-region or in any other region of the electromagnetic
spectrum outside the visual range. Commonly, the visual range of the
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electromagnetic spectrum ranges from 380 nm to 780 nm. The at least one light
source is further configured for illumination of an area of the surface of the rotor
blade which comprises at least one of the grabbing areas. The detector is
configured for capturing image data in said illuminated area which includes the

grabbing area.

The lifter according to aspects of the invention is in particular suitable for
handling of a rotor blade for a wind generator according to aspects of the invention.
Such a rotor blade has a surface comprising at least one grabbing area.
Furthermore, there is an invisible mark on the surface of the rotor blade, wherein
the mark is indicative of a position of the grabbing area. The mark may comprise
fluorescent and / or luminescent material, for example the mark is a fluorescent
and / or luminescent paint and / or an adhesive label which comprises a fluorescent
and/or luminescent color. The mark may even be generated by painting or
spraying the paint or ink on the surface of the rotor blade. However, even a suitable
pen or permanent marker may be applied. The grabbing area may be marked by
this fluorescent and / or luminescent material. For example, the mark surrounds the
grabbing area or is located in the vicinity of the grabbing area.

The lifter according to aspects of the invention, to be more precise, the light
source of the lifter, exposes the mark to light having a wavelength which may be
outside the visual spectrum. However, the emission spectrum of the light source
may overlap the visible spectrum or may be even arranged completely inside the
visible spectrum as long as the emission of the light source is suitable for activation
of a stimulated emission of the mark. In other words, the color or the pigments of in
the mark may be activated or stimulated by the emission of the light source. The
mark will emit a detectable optical signal which may be either in the visible range or
in the invisible optical range. However, the lifter does not necessarily comprise a
light source. The detector for visual inspection may be provided with an optical filter
which may be suitable for conversion of light. For example, an optical emission of
the mark outside the visual spectrum may be converted into light having a
wavelength inside the visual spectrum. Behind the optical filter, the emitted light is
detectable by the detector. In this particular case, the emission of the mark is
stimulated by daylight. However, the mark is invisible in that its emission is not
visible to the naked eye. For example, the mark may emit light in the UV- or in the
IR-range of the electromagnetic spectrum. The filter is may be suitably selected in
that, it converts the emission of the mark into visible light. According to this aspect
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of the invention, the light source is dispensable, however, the mark remains

invisible under daylight.

The mark may comprise fluorescent and/or luminescent material which
absorbs light having a wavelength outside the visual spectrum and shows a
fluoresce and/or a luminescence effect. In particular, the fluorescent and/or
luminescent material converts the light having a wavelength outside the visual
spectrum and emits light in the visual spectrum. The detector detects this visible
light and a pad of the lifter may be aligned with respect to the grabbing area of the
rotor blade. According to an embodiment of the invention, the fluorescent and / or
luminescent material of the marks is a UV-active or IR-active material, for example
a UV-paint or an IR-paint, and the detector is for detection of visual light which is

due to the fluorescence and / or luminescence of the mark.

By a detection of the marks which are indicative of the position of the grabbing
areas, a subsequent alignment of the pads with respect to said grabbing areas may
be performed. For example, the pads may be aligned by inspection of a live picture
of a video transmission showing both, the pad and the fluorescent and /or

luminescent mark of the grabbing area.

Advantageously, this may be performed using a remote control. For example,
an operator can control and adjust the lifter from a control desk on the ground while
the lifter operates at a reasonable height of several meters. Within a short time and
without a need for any further measurement or measurement tools for aligning the
lifter with respect to the rotor blade, the rotor blade may be grabbed by the lifter
very precisely. In particular, rotor blades which are installed on the rotor hub of a
wind turbine may be grabbed by the lifter according to aspects of the invention
without an need for the workers to be lifted up to the rotor blade. Operation and
control of the lifter may be performed from a secure point outside the hazard area.

Furthermore, the fluorescent and / or luminescent material may have a color
which is similar or equal to a color of the remaining surface of the rotor blade when
the color is considered under illumination in daylight and with the naked eye. The
fluorescent and / or luminescent material, for example the paint or the adhesive
label may be pigmented using fluorescent and/or luminescent pigments and
pigments which provide a color according to a desired color of the rotor blade. As a
result, the marks are invisible under normal circumstances which means in daylight

and during normal operation of the wind generator.
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According to an advantageous embodiment of the invention, the lifter comprises
one detector for visual inspection per pad. In other words, there is one detector for
each pad of the lifter. Each detector may be configured for capturing image data of
a grabbing area which is assigned to the pad. Furthermore, the detector and the
pad may be mounted on a same arm and said arm further carries the pad. There
may be one light source per detector and the light source and the detector which
are assigned to a pad are mounted on a same arm carrying said pad.
Advantageously, the alignment of the pad with respect to the grabbing areas may
be performed very precisely and reliable if there is a single illumination source and
a single detector for visual inspection of a single pad.

According to another embodiment of the invention, the lifter comprises a
proximity sensor which is configured for capturing a value which is indicative of a
distance between the pad and the surface of the rotor blade. For example, the
proximity sensor may be an ultrasonic proximity sensor or any other suitable
proximity sensor. The value which is indicative of a distance between the surface of
the rotor blade and the pad may be processed by a control unit which may be
further configured to activate the light source and the sensor for visual inspection if
this value exceeds (in particular is Ibwer than) a predetermined threshold. Thus the
control comes from a control unit, it can be activated during the complete process
as an emergency procedure to detect a process as de-grabbing, high accelerations
or unstable conditions. The lifter may be a battery powered device. A delayed
activation of the light source and the detector will help saving energy. Furthermore,
the control unit may be configured for de-activation of the light source and the
camera after positioning of the pads and grabbing of the rotor blade. For example,
the light source and the camera may be switched off after a predetermined time
span, for example after and hour or half an hour, which is a typical time span
during which grabbing of the rotor blade is done under normal circumstances.

Furthermore, the lift may comprise an inclination and/or an acceleration sensor
for measuring an inclination and/or an acceleration of the lifter. These sensors may
be operated similar to the proximity sensor, i.e. for activating and deactivating the
sensor and/or the light source when the value of the inclination and/or the value of
the acceleration exceed certain thresholds. This operation of the light source and
the detector may be carried out with the inclination sensor and/or with the
accelerometers, because the speed and inclination of the grabbing and de-
grabbing is made at very specific angles and speeds which are perfectly known,
and therefore identifiable.
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According to another aspect of the invention, a method for handling of a rotor
blade of a wind turbine is provided. An area of a surface of the rotor blade may be
illuminated using light having a wavelength outside the visible spectrum. The
illuminated area comprises a grabbing area of the rotor blade. A displacement
between a pad of a lifter and the grabbing area may be detected by means of a
detector for visual inspection. In particular, a displacement between a mark which
is indicative of a position of the grabbing area may be detected. The lifter is
configured for handling of a rotor blade of a wind turbine and comprises at least
one grabbing jaw having a pair of arms. Each arm carries at least one pad for
contacting an outer surface of the rotor blade in a predetermined grabbing area. At
least one pad of the lifter is positioned with respect to the grabbing area.
Positioning is performed based on information of the displacement between the
pad and the grabbing area. After alignment of the lifter, the rotor blade is grabbed
by establishing a contact between the pad and the grabbing area.

Same or similar advantages which have been already mentioned with respect
to the lifter for handling of a rotor blade and with respect to the rotor blade of a wind
turbine apply to the method of handling the rotor blade in a same or similar way

and are therefore not repeated.

According to an advantageous embodiment of the invention, at least one of the
grabbing areas on a surface of the rotor blade is marked using a fluorescent
and / or a luminescent material. In particular, the fluorescent and / or luminescent
material absorbs light having a wavelength outside the visible spectrum. For
example a UV-fluorescent paint or adhesive label may be applied onto the surface
of the rotor blade. However, the fluorescent and / or luminescent material is not
restricted to UV-active material. For example, a material which absorbs light in the
IR-spectrum may be applied. Furthermore, the emission spectrum is not limited to
the visible spectrum. The fluorescent and / or luminescent material may emit light
in the UV- or in the IR-range. Furthermore, the fluorescent and/ or luminescent
material is a long term stable material which is applied directly onto the surface of
the rotor blade. In other words, the marks are configured to remain on the surface
of the rotor blade for a long period of time, in particular, the mark may reside the
surface of the blade for the whole lifetime of the rotor blade. Advantageously, the
mark is available each time the rotor blade should be handled - even after a long

time of operation.
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According to an advantageous aspect of the invention, a method of marking at
least one predetermined grabbing area on a surface of the rotor blade is provided.
A mark may be generated on the surface of the rotor blade by applying a long term
resistant invisible paint or label directly on the surface of the rotor blade. According
to an advantageous embodiment of the invention, a dummy pad is positioned in a
grabbing area of the rotor blade. Marking of this grabbing area may be performed
by applying fluorescent and / or a luminescent material onto the surface of the rotor
blade so as to generate a mark which surrounds the grabbing area. In particular,
the mark may be a contour of the grabbing area and the dummy pad. For example,
the mark may be generated by simply spraying a UV-paint over and around the
dummy pad. No particular attention with respect to color application is necessary.
Advantageously, the paint is invisible under normal operation conditions of the rotor
blade and the application of the paint may be performed very quickly.

According to still another aspect of the invention, a system comprising a lifter
according to aspects of the invention and a rotor blade according to aspects of the
invention is provided.

Further advantages of the method and the system according to aspects of the
invention are similar to the advantages which have been already mention above

and are therefore not repeated.
BRIEF DESCRIPTION OF DRAWINGS

Further aspects and characteristics of the invention ensue from the following
description of preferred embodiments of the invention with reference to the

accompanying drawings, wherein

FIG.1a is a simplified perspective view showing a lifter according to an

embodiment of the invention and

FIG. 1b is a simplified side view of a rotor blade according to an embodiment of

the invention.
DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS

In FIG. 1a, there is a lifter 2 for handling a rotor blade of a wind turbine. The
lifter 2 comprises a yoke 4 having a hook 6 for carrying the lifter 2, for example by a
crane any other suitable lifting device. Furthermore, there is a first and a second
grabbing jaw 81, 82. The first grabbing jaw 81 comprises a pair of antagonistic
arms, namely a first arm 81a and a second arm 81b. The second grabbing jaw 82
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comprises a second pair of antagonistic arms, namely a first arm 82a and a second
arm 82b. The antagonistic arms 81a, 81b and 82a, 82b are rotatably mounted on
the yoke 4. They are pivotable so as to allow opening and closing of the first and
second grabbing jaw 81, 82, respectively. According to the embodiment, each
arm 81a, 81b, 82a, 82b carries two pads 10. The number of pads 10 may vary
depending on a number of grabbing areas which are provided on a respective side
of the rotor blade.

Furthermore, there is a light source 12 which is arranged between the pads 10
and which is mounted to a respective one of the antagonistic arms 81a, 81b, 823,
82b. There is a single light source 12 for two pads 10 on each one of the
antagonistic arms 81a, 81b, 82a, 82b. However, there may be additional light
sources 12 and in particular, there may be an individual light source 12 for each
pad 10, according to another embodiment of the invention. Furthermore, there is a
detector 14 for visual inspection, for example a camera such as a digital camera or
a video camera. The detector 14 is mounted on each one of the arms 81a, 81b,
82a, 82b. According to the embodiment in FIG. 1a, there is a single detector 14 for
the two pads 10 on each arm 81a, 81b, 82a, 82b. However, each pad 10 may be
provided with an individual detector 14 for visual inspection, according to another

embodiment of the invention.

Each arm 81a, 81b, 82a, 82b of the grabbing jaws 81, 82 may be provided with
a proximity sensor 11 for determination of a value for a distance between the
pads 10 and the surface of the rotor blade. There may be a control unit 13 which is
coupled to the proximity sensors 11 on the one hand and to the light source 12 and
to the detector 14 on the other hand. The control unit 13 may be configured to
activate the light source 12 and to the detector 14 if a distance between the
pads 10 and the surface of the rotor blade is below a predetermined threshold.
Furthermore, the control unit 13 may be configured to provided a wired or wireless
data link to a control pad for operation of the lifter 2. This is to provide an operator
of the lifter 2 with image data which is captured by the detectors 14 and to allow
operation of the lifter 2 such as opening an closing of the grabbing jaws 81, 82.
Motion of the grabbing jaws 81, 82 is illustrated by the double-arrows 26. However,
this is not the only degree of freedom for movement of the lifter 2. The lifter 2 may
be configured to have for example six degrees of freedom so as to allow grabbing

of rotor blades in various positions.
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in FIG. 1b, there is a rotor blade 16 according to an embodiment of the

invention. By way of an example only, a suction surface 18 of the rotor blade 16 is
shown. There is a plurality of grabbing areas 20 on the surface of the rotor
blade 16. According to the embodiment of the invention, the rotor blade 16
comprises eight grabbing areas 20, which means four grabbing areas 20 on either
side. There are two grabbing areas 20 near to the supporting flange 22 of the rotor
blade 16 and a second pair of grabbing areas 20 which are near to the wing tip 23.
Naturally, a pressure surface (not shown) of the rotor blade 16 comprises grabbing
areas which are arranged on said pressure surface and which are in particular
symmetrical to the grabbing areas 20 on the suction side 18. A supporting structure .
of the rotor blade 16 is configured in that the rotor blade 16 may be lifted by
grabbing the rotor blade in said grabbing areas 20. A position of the grabbing
areas 20 depends on the design of an internal supporting structure of the rotor
blade 16.

Commonly, a position of a grabbing area 20 is defined by a length along a span
of the rotor blade, which is D1 for the grabbing areas 20 near the wing flange 22
and D2 for the grabbing areas 20 near the wing tip 23. Furthermore, a position of
the grabbing areas 20 is defined by a distance from a geometrical center of the
blade which is E1 for the grabbing areas 20 near the tailing edge 25 of the wing 16
and which is E2 for the grabbing areas 20 near the leading edge 27 of the rotor
blade 16. The parameters E1, E2, D1, D2 are typically known from a data sheet of
the rotor blade 16.

Determination of the position of the grabbing areas 20 has to be performed
once in a lifetime of a rotor blade 16, in an ideal situation. Marks are applied
directly onto the suction surface 18 of the rotor blade so as to indicate a position of
the grabbing areas 20. Naturally, the same applies to the grabbing areas 20 which
are arranged on the opposite pressure surface (not shown) of the rotor blade 16.

According to an embodiment of the invention, the marks are generated by help
of a dummy pad. This dummy pad is identical in size when compared to the
pads 10 of the lifter 2. A dummy pad may be positioned at a respective one of the
positions in the grabbing area 20 and a fluorescent paint may be applied on the
surface 18 of the rotor blade 16. A mark 24, which are indicative of a position of the
grabbing areas 20 may be provided. According to the embodiment in FIG. 1b, the
mark 24 is a painted contour of the dummy pad. Preferably, a UV-paint is applied
for generation of the markings 24.
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For handling of the rotor blade 16 by help of the lifter 2, the antagonistic
arms 81a, 81b, 82a, 82b are opened, as it is indicated by arrows 26. The lifter 2 is
approximately positioned with respect to the grabbing areas 20, for example by a
rough estimation of an operator of the lifter 2. Light sources 12 and the
detectors 14 may be activated if the lifter 2 approaches the surface 18 of the rotor
blade 16. In particular, this may be performed automatically, by help of the
proximity sensors 11 which are mounted on the lifter 2. The fluorescent contour of
the dummy pad, which is the mark 24, is visible in a video transmission. The lifter 2
and the grabbing jaws 81, 82 and in particular the pads 10 may be aligned with
respect to the markings 24 and the grabbing areas 20. A contact between the
pads 10 and the grabbing areas 20 of the rotor blade 16 is provided after
successful alignment. This may be performed under permanent visual inspection or
video control which is based on visual data that is captured by the sensors 14. The
lifter 2 may be fixed to the rotor blade 16 within a short period of time even if the
rotor blade 16 is mounted on a wind generator.

Although the invention has been described hereinabove with reference to
specific embodiments, it is not limited to these embodiments and no doubt further
alternatives will occur to the skilled person that lie within the scope of the invention

as claimed.
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CLAIMS

1. A lifter for handling a rotor blade of a wind turbine, the lifter comprising at
least one device, in particular a grabbing jaw, for contacting an outer surface of the
rotor blade in a predetermined grabbing area, wherein the outer surface of the rotor
blade comprises at least one invisible mark which indicates a position of the at
least one grabbing area, wherein the lifter further comprises a detector for

detecting the invisible mark.

2. A lifter according to claim 1, wherein the detector is provided with an
optical filter for visualizing the invisible mark.

3. A lifter according to claim 1 or 2, further comprising at least one light
source which is configured for illumination of an area of the surface of the rotor
blade which comprises at least one of the grabbing areas including the invisible
mark which indicates the position of the at least one grabbing area, wherein the

light source is configured for emission of light for visualizing the invisible mark.

4. A lifter according to anyone of the preceding claims, wherein the light
source is configured for emission of light having a wavelength outside the visible

spectrum.

5. The lifter according to claim 4, wherein the light source is a UV-lamp or an
IR-lamp and the detector for visual inspection is a camera, in particular a camera

for detection of light in the visible spectrum.

6. The lifter according to claim 4 or 5, further comprising a control unit which
is configured to activate the detector for visual inspection and/or the light source
when the value for a distance and/or a value for an acceleration and/or a value for

an inclination exceeds a predetermined threshold.

7. A method of handling a rotor blade of a wind turbine, the method

comprising the steps of:

a) detecting a displacement between a grabbing device, in particular a pad
of a lifter having a grabbing jaw, and a grabbing and an invisible mark
which is indicative of a position of the grabbing area, wherein detection

this is performed using a detector for visual inspection,

b) positioning the grabbing device of the lifter in the grabbing area,
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c) grabbing the rotor blade by establishing a contact between the grabbing

device and the grabbing area.

8. The method according to claim 7, wherein the step of detecting a
displacement by visual inspection further comprises arranging a filter in front of the
detector for visual inspection so as to allow visualizing of the invisible mark.

9. The method according to claim 7 or 8, further comprising the step of.
illuminating a surface area of the rotor blade, said area comprising the grabbing
area and an invisible mark which is indicative of a position of the grabbing area.

10. A method of marking at least one predetermined grabbing area on a
surface of a rotor blade, the method comprising the step of generating a mark on
the surface of the rotor blade by applying a long term resistant invisible paint or

label directly on the surface of the rotor blade.

11. The method according to claim 10, wherein a fluorescent and/or
luminescent paint or ink is directly applied on the surface of the rotor blade and / or
a long term resistant fluorescent and / or luminescent adhesive label is directly
applied on the surface of the rotor blade.

12. The method according to claim 10 or 11, wherein the step of applying the
mark on the surface of the rotor blade comprises, positioning a dummy pad in one
of the predetermined grabbing areas and applying the paint or label on the surface
of the rotor blade so as to generate a mark which surrounds the grabbing area and
which is the contour of the dummy pad.

13. A rotor blade for a wind generator, the rotor blade having a surface
comprising at least one grabbing area and at least one invisible mark which is
indicative of a position of the at least one grabbing area.

14. The rotor blade according to claim 13, wherein the at least one mark

comprises fluorescent and / or luminescent material.

15. A system comprising a lifter according to anyone of claims 1 to 6 and a

rotor blade according to one of claim 13 or 14.
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