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(57) Abstract: The loading apparatus (1) for loading rolls (2) of fibre
based sheet material to an application unit for the production of fibre-rein-
forced parts comprises a frame (4) on which a lift (5) is arranged displace-
ably in vertical direction and is adapted to carry at least one roll (2). The
lift (5) comprises a swivel mechanism (6) arranged rotatably about a swivel
axis (7) and comprising at least first grippers (18) adapted to releasably
grip shaft ends (9) of a first roll (2a) and second grippers (19) adapted to
releasably grip shaft ends (10) of a second roll (2b). A method of loading
rolls is also disclosed.

Fig. 2



10

15

20

25

30

WO 2011/073192 PCT/EP2010/069631

Loading apparatus and method of loading rolls of fibre based sheet ma-

terial to an application unit

The present invention relates to a loading apparatus for loading rolls of fibre
based sheet material to an application unit for the production of fibre-
reinforced parts, such as blades for wind power plants, the loading apparatus
comprising a frame on which a lift is arranged displaceably in vertical direc-
tion and is adapted to carry at least one roll of fibre based sheet material.

In the production of blades for wind power plants, typically, an application unit
having the form of a bridge is employed to roll out and position fibre based
sheet material in an open mould, whereby, during application of the sheet
material, the application unit runs on a track comprising rails placed at either
side of the open mould. In this way, a roll of sheet material placed on the
bridge may be moved above and along the open mould. When a roll of sheet
material runs out or has to be replaced by another roll for other reasons, for
instance because another width of sheet material is required, the application
unitis run to an end of the track, and the used roll is removed and lowered to
the ground by means of a fork lift or jib crane. Subsequently, a new roll of
sheet material is lifted up and positioned on the application unit by means of
said fork lift or jib crane. Consequently, the fork lift or jib crane has to be run
up and down twice in order to replace a roll with another one. This procedure
may, for instance, typically take 4 to 8 minutes for each roll exchange. If, for
instance, the production of one single blade may require about 17 to 20 dif-
ferent types of rolls, quite a lot of time may be used on the exchange of rolls.

The object of the present invention is to provide a loading apparatus enabling

a faster exchange of rolls.

In view of this object, the lift comprises a swivel mechanism arranged rotata-
bly about a swivel axis and comprising at least first grippers adapted to re-
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leasably grip shaft ends of a first roll and second grippers adapted to releas-

ably grip shaft ends of a second roll.

In this way, the exchange of rolls may be performed very fast, as the swivel
mechanism may be loaded with a new roll and lifted up to adequate height
already before the application unit has reached the end of the track, and,
subsequently, the swivel mechanism may grip the used roll, rotate about its
swivel axis and place the new roll on the application unit. Immediately there-
after, the application unit may run down its track laying out sheet material. In
the meantime, the swivel mechanism may be lowered and the used roll may
be replaced by a new one, so that the swivel mechanism is ready for the next
exchange of rolls.

In an embodiment, the swivel mechanism is arranged displaceably on the lift
in a horizontal direction at right angles to the swivel axis. Thereby, the flexibil-
ity of the loading apparatus may be improved, so that, for instance, a roll may
be conveyed in horizontal direction in order to reach a mounting position for

rolls located above a walkway of the application unit.

In an embodiment, the first grippers and the second grippers, respectively,
may be swung between an extended position, in which the grippers are ex-
tended horizontally in relation to the frame, and a retracted position, in which
the grippers are retracted horizontally in relation to the frame, the grippers
are provided with radially opening bearings for the shaft ends of the rolls, and
said bearings are upward open in the extended position of the grippers.
Thereby, a roll may quickly be removed from a mounting position of the ap-
plication unit, because the upward open bearings may simply lift the roll up-
wards immediately without having to wait for a closure mechanism to close
the radial opening of the bearings. Similarly, a roll may quickly be placed in a

mounting position.
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In an embodiment, the radially opening bearings for the shaft ends of the rolls
are provided with a closure mechanism adapted to automatically close the
radial opening of the bearings. Thereby, a roll may be locked in the radially
opening bearings during rotation of the swivel mechanism, so that the roll
does not fall down when the opening of the bearings is directed downward.

In structurally advantageous embodiment, the swivel mechanism is com-
posed by two parallel, spaced swivel arms, and each swivel arm comprises a
first gripper at a first end and a second gripper at a second end.

In an embodiment, the loading apparatus comprises at least one movable
cartridge adapted to carry a number of rolls. Thereby, a number of rolls may
be pre-loaded on the cartridge for quick access by the loading apparatus.

In an embodiment, the loading apparatus is displaceable in the direction of
the swivel axis. Thereby, different mounting positions of rolls on the applica-
tion unit may be served by the loading apparatus. Furthermore, different ap-

plication units may be served by the loading apparatus.

The present invention further relates to a plant for the production of fibre-
reinforced parts comprising a loading apparatus as described above and an
application unit. The application unit is provided with a number of different
mounting positions for rolls, said mounting positions being distributed in the
axial direction of the rolls, and a sensor is provided at each of said mounting
positions in order to detect the actual position of the loading apparatus.
Thereby, it may be ensured that the loading apparatus is at the correct posi-
tion before exchange of a roll is performed.

In an embodiment, the application unit is provided with a fence comprising

separate gates corresponding to the different mounting positions for rolls,
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respectively. Thereby, safety of an operator working on the application unit

may be improved.

In an embodiment, the application unit is provided with a first and a second
push button so adapted that both buttons are required to be in an activated
state simultaneously in order for the exchange of a roll on the application unit
to be performed by means of the loading apparatus. Thereby, safety of an
operator working on the application unit may be even further improved.

In an embodiment, the application unit is provided with an input device so
adapted that an operator may chose a mounting position for a roll to be ex-
changed by means of the loading apparatus.

The present invention further relates to a plant for the production of fibre-
reinforced parts comprising a single loading apparatus as described above
and a first and a second application unit. Said single loading apparatus is
arranged to serve the first and the second application units, the first and the
second application units are arranged running on a first and a second track,
respectively, said first and second tracks being parallel, and said single load-
ing apparatus is arranged displaceable in a direction at right angles to the
first and second tracks. Thereby, the single loading apparatus may serve the
first application unit when the second unit is working, and it may serve the
second unit when the first is working.

In an embodiment, said single loading apparatus is arranged to further serve
a third and a fourth application unit arranged running on a third and a fourth
track, respectively, the third track being arranged in extension of the second
track, and the fourth track being arranged in extension of the first track, and
said single loading apparatus is arranged rotatably about a vertical axis.

Thereby, the single loading apparatus may serve four application units.
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The present invention further relates to a method of loading rolls of fibre
based sheet material to an application unit for the production of fibre-
reinforced parts, such as blades for wind power plants, whereby a first roll
already present on the application unit is removed from the application unit
and lowered vertically, and a second roll is lifted vertically and supplied to the

application unit.

The method is characterized by that it comprises the following steps in suc-
cession:
a) the second roll is gripped by means of second grippers arranged on a
swivel mechanism,
b) the second roll is lifted,
c) the first roll already present on the application unit is gripped by
means of first grippers arranged on the swivel mechanism,
d) the swivel mechanism is swung about a swivel axis so that the first roll
is replaced by the second roll,
e) the first roll is lowered.

Thereby, the above-mentioned properties may be obtained.

In an embodiment, the swivel mechanism is displaced in horizontal direction
in order for the first grippers to reach the first roll already present on the ap-
plication unit. Thereby, the above-mentioned properties may be obtained.

In an embodiment, the swivel mechanism is rotated back and forth and is
displaced in horizontal direction back and forth in order for the second grip-
pers to place the second roll on the application unit. Thereby, placement of
the second roll on the application unit may be facilitated and the entire roll-

exchange procedure may be speeded up.
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In an embodiment, arranged on the grippers, closure mechanisms of radially
opening bearings for the shaft ends of the rolls are adapted to automatically
close and open the radial opening of the bearings during horizontal dis-
placement of the swivel mechanism. Thereby, a roll may quickly be removed
from a mounting position of the application unit, because the upward open
bearings may simply lift the roll upwards immediately without having to wait
for a closure mechanism to close the radial opening of the bearings. Simi-

larly, a roll may quickly be placed in a mounting position.

In an embodiment, radially opening bearings for the shaft ends of the rolls
provided on the first and second grippers, respectively, are upward open
when removing a roll from the application unit or supplying a roll to the appli-
cation unit. Thereby, the above-mentioned properties may be obtained.

In an embodiment, a single loading apparatus comprising the swivel mecha-
nism is loading rolls to several application units in succession, whereby the
loading apparatus is displaced between the different application units and
possibly rotated about a vertical axis. Thereby, the above-mentioned proper-

ties may be obtained.

The invention will now be explained in more detail below by means of exam-

ples of embodiments with reference to the very schematic drawing, in which

Fig. 1 is a perspective view of a loading apparatus with a cartridge and an

application unit for the production of fibre-reinforced parts,

Fig. 2 is a perspective view of the loading apparatus with cartridge in Fig. 1,

Fig. 3 is a perspective view of a swivel mechanism of the loading apparatus
in Fig. 2,
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Fig. 4 is a perspective view of the cartridge of the loading apparatus in Fig. 2,

Fig. 5 is a very schematic top view of a single loading apparatus serving two

application units,

Fig. 6 is a very schematic top view of a single loading apparatus serving four

application units,

Fig. 7 is a very schematic side view of another embodiment of a cartridge

arranged together with a loading apparatus and an application unit,

Fig. 8 is a side view corresponding to that of Fig. 7, whereby the cartridge
has been moved and material on some of the rolls has been used,

Fig. 9 is a top view of the cartridge and loading apparatus of Fig. 8,

Fig. 10 is a side view corresponding to that of Fig. 8, whereby the cartridge

has been turned 180 degrees, and

Fig. 11 is a top view of the cartridge and loading apparatus of Fig. 10 illustrat-

ing the turning of the cartridge.

Fig. 1 shows a loading apparatus 1 for loading rolls 2 of fibre based sheet
material to an application unit 3 for the production of not shown fibre-
reinforced parts, such as blades for wind power plants. The loading appara-
tus 1 comprises a frame 4 on which a lift 5 is arranged displaceably in vertical
direction. On the lift 5, a swivel mechanism 6 is arranged rotatably about a
horizontal swivel axis 7 and comprises first grippers 18 adapted to releasably
grip shaft ends 9 of a first roll 2a and second grippers 19 adapted to releas-
ably grip shaft ends 10 of a second roll 2b. It is noted that in Figs. 2 and 3,
the first and second rolls 2a, 2b are illustrated by means of empty rolls so
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that only shafts 11 of the rolls are shown. The shafts 11 may be so-called air
shafts that are adapted to expand by means of air pressure, thereby fixing a
not shown inner tube of the roll to the shaft. However, any kind of shaft may
be employed according to the invention.

Referring to Fig. 1, the application unit 3 has the form of a wagon being com-
posed by a walkway 12 being carried at either end, respectively, by a first leg
13 and a second leg 14. During application of sheet material on a not shown
open mould, the application unit 3 runs with its first leg 13 on a first rail and
with its second leg 14 on a second rail, so that the walkway 12 extends in a
direction at right angles to the first and second rails. The first and second
rails form a not shown track for the application unit and are placed at either
side of the open mould.

An operator may work on the walkway 12 that is provided with a number of
different mounting positions 15 for rolls 2, said mounting positions being dis-
tributed in the axial direction of the rolls. In this way, fibre based sheet mate-
rial may be unrolled from an appropriate roll during displacement of the appli-
cation unit 3 along the track, whereby the sheet material may be laid out on
the open mould. A not shown sensor is provided at each of said mounting
positions in order to detect the actual position of the loading apparatus 1
when a roll 2 on the application unit 3 is to be exchanged by the loading ap-
paratus 1. The application unit 3 is provided with a fence 30 comprising sepa-
rate gates 31 corresponding to the different mounting positions for rolls 2,
respectively. Each gate 31 may be provided with a separate automatic lock-
ing mechanism preventing the gate 31 from opening, if the loading apparatus
1 is not detected at the corresponding position.

Furthermore, the application unit 3 is provided with not shown first and sec-
ond push buttons so adapted that both buttons are required to be in an acti-
vated state simultaneously in order for the exchange of a roll 2 on the appli-
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cation unit 3 to be performed by means of the loading apparatus 1. Said first
and second push buttons may also be required to be pressed in order for the
above mentioned separate automatic locking mechanism of the gate 31 to
open. The application unit is further provided with a not shown input device
so adapted that an operator may chose a mounting position 15 for a roll 2 to

be exchanged by means of the loading apparatus 1.

As it is best shown in Fig. 2, the swivel mechanism 6 is arranged displace-
ably on the lift 5 in a horizontal direction at right angles to the swivel axis 7.
The swivel mechanism 6 is carried rotatably about is swivel axis 7 on a slide
16 that is slidably arranged in a horizontal track 17 of the lift 5. In this way,
the swivel mechanism 6 may reach a further extended position above the
walkway 12 in order to exchange rolls placed above the walkway. Alterna-
tively to arranging the swivel mechanism 6 displaceably on the lift 5 in a hori-
zontal direction, the loading apparatus 1 itself or at least the frame 4 thereof

may be arranged displaceably in said direction.

The first grippers 18 and the second grippers 19, respectively, may be swung
between an extended position, in which the grippers 18, 19 are extended
horizontally in relation to the frame 4, and a retracted position, in which the
grippers are retracted horizontally in relation to the frame 4. In Fig. 2, the first
roll 2a is illustrated almost in the extended position, and the second roll 2b is
illustrated almost in the retracted position. The grippers 18, 19 are provided
with radially opening bearings 20, 21 for the shaft ends 9, 10 of the rolls 2. By
radially opening bearings 20, 21 is meant that the bearings 20, 21 are open
in a radial direction of the shaft 11 when its shaft ends 9, 10 are located in
the bearings. Furthermore, in the embodiment shown in the figures, the ra-
dially opening bearings 20, 21 are open in a peripheral direction in relation to

the swivel axis 7.
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As illustrated in Fig. 2, whereby the first roll 2a is in the extended position,
and the corresponding bearing 20 is upward open, said bearings 20, 21 are
upward open in the extended position of the grippers 18, 19; see also Fig. 3.
Further referring to Fig. 3, the radially opening bearings 20, 21 for the shaft
ends 9, 10 of the rolls 2 are provided with a closure mechanism 8 adapted to
automatically close the radial opening of the bearings. The closure mecha-
nism 8 has the form of a latch 22 displaceable between an extended position,
in which the bearing is closed by the latch 22 so that a shaft end 9 located in
the bearing 20 is retained in the bearing, see the bearings 20 of the first grip-
pers 18 in Fig. 3, and a retracted position, in which the bearing is open so
that a shaft end 10 may be taken out from the bearing, see the bearings 21 of
the second grippers 19 in Fig. 3. The latches 22 are operated by means of an
electric motor. Any other suitable closure mechanism may be employed al-

ternatively to the one shown in the figures.

In the embodiment shown in the figures, in order to exchange a roll on the
application unit 3, the swivel mechanism 6 is advantageously operated so
that it rotates clockwise when viewed in the inclined direction of the swivel
axis 7 from the right to the left in Fig. 2. In this way, the upward open bearing
20 may quickly, coming from below, lift the roll 2a up from its mounting posi-
tion on the application unit 3 and start to move the roll away even before the
closure mechanisms 8 have had time to close the radial opening of the bear-
ings. Similarly, when the swivel mechanism has rotated and is about to place
another roll 2b on the application unit, the closure mechanisms 8 may start to
open the radial opening of the bearings before the mounting position on the
application unit 3 is reached. As the bearings are upward open, the shaft
ends may not fall out of the bearings. Before placement of the other roll 2b on
the application unit, the swivel mechanism 6 may be displaced slightly in
horizontal direction in order for the roll with its shaft ends to be lifted to a level
slightly above the bearings of the application unit 3. Lifted to this position, the
swivel mechanism 6 may be displaced slightly backwards in horizontal direc-



10

15

20

25

30

WO 2011/073192 PCT/EP2010/069631

11

tion in order for shaft ends to be located just above the bearings of the appli-
cation unit 3. Then, the swivel mechanism 6 may be rotated slightly counter
clockwise until the shaft ends are located correctly in the bearings of the ap-
plication unit and the shaft ends are out of the bearings of the swivel mecha-

nism.

At the mounting positions on the application unit 3, the shaft ends 9, 10 of the
rolls may be carried by permanently upward open bearings in order for the
rolls to be easy removable by the swivel mechanism 6. Of course, locking
mechanisms may be provided in order to secure the rolls in place on the ap-
plication unit 3 during the laying out of sheet material.

In the embodiment shown in the figures, the swivel mechanism 6 is com-
posed by two parallel, spaced swivel arms 23, each comprising a first gripper
18 at a first end and a second gripper 19 at a second end. However, the
grippers may also be arranged alternatively, for instance at the perimeter of a

pair of wheels or of a drum forming the swivel mechanism.

As illustrated in Fig. 2, the loading apparatus 1 comprises a movable car-
tridge 24 adapted to carry a number of rolls 2. The movable cartridge 24 is
separately illustrated in Fig. 4 and has a cartridge frame 25 comprising two
spaced vertical bars 26 carried by a basis frame 27 provided with castor
wheels 28. The two spaced vertical bars 26 are provided with upward open
bearings 29 adapted to support shaft ends 9, 10 of rolls 2. The movable car-
tridge 24 may be moved manually by pushing it or it may be manipulated for
instance by a fork lift. A stock of pre-loaded cartridges may be prepared with
appropriate types of rolls 2 according to a schedule for the production of the
fibre-reinforced parts.

In order to reach the different mounting positions 15 for rolls 2 of the walkway
12 of the application unit 3, the loading apparatus 1 is displaceable, prefera-
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bly on not shown tracks, in the direction of the swivel axis 7. Of course, alter-
natively or additionally, the swivel mechanism 6 may be arranged displace-
ably in the direction of its swivel axis 7 relatively to the frame 4.

Further, in an embodiment illustrated in Fig. 5, in order for one single loading
apparatus 1 to be arranged to serve a first and a second application unit 32,
33 running on first and second parallel tracks 35, 36, respectively, said single
loading apparatus 1 is arranged displaceable on a track 34 in a direction at
right angles to the first and second tracks 35, 36. In order to illustrate the
movement on the track 34, the single loading apparatus 1 is shown at two
different positions at either end of the tracks.

In the embodiment illustrated in Fig. 6, which is a further development of the
embodiment illustrated in Fig. 5, in order for the single loading apparatus 1 to
be arranged to further serve a third and a fourth application unit 37, 38 ar-
ranged running on a third and a fourth track 39, 40, respectively, the third
track 39 being arranged in extension of the second track 36, and the fourth
track 40 being arranged in extension of the first track 35, said single loading
apparatus 1 is arranged rotatably about a vertical axis as illustrated by the
bent arrows. In order to illustrate the movement on the track 34, the single
loading apparatus 1 is shown at two different positions at either end of the

tracks.

Figs. 7 to 11 illustrate how a cartridge 41 having two vertical rows 42, 43 of
rolls may be employed. In Fig. 7, the cartridge is placed to the left of the load-
ing apparatus 1, and in Figs. 8 and 9, the cartridge 41 has been rolled on its
castor wheels under the walkway 12 of the application unit 3 to a position to
the right of the loading apparatus 1 and to the left of the application unit 3.
Further, in Figs. 8 and 9, the rolls 2 of the left vertical row 42 of rolls have
been at least partially emptied. In Fig. 10, the cartridge 41 has been rotated

about a vertical axis 44, so that the at least partially emptied rolls are posi-
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tioned to the right. Thereby, the unused rolls are positioned to the left and

therefore accessible by the loading apparatus 1.

According to the method according to the invention of loading rolls 2 of fibre

based sheet material to an application unit 1 for the production of fibre-

reinforced parts, such as blades for wind power plants, the following steps

are performed in succession:

e)

the second roll 2b is gripped by means of the second grippers 19 ar-
ranged on a swivel mechanism 6,

the second roll 2b is lifted,

the first roll 2a already present on the application unit 1 is gripped by
means of the first grippers 18 arranged on the swivel mechanism 6,
the swivel mechanism 6 is swung about the swivel axis 7 so that the
first roll 2a is replaced by the second roll 2b,

the first roll 2a is lowered.

According to an embodiment of the method according to the invention, the

following more detailed steps are suggested to be performed more or less in

the order listed below:

1)

the shaft ends 10 of the second roll 2b located on the cartridge 24 is
gripped by means of the second grippers 19 arranged on a swivel
mechanism 6,

the second roll 2b is lifted by rotation of the swivel mechanism 6 in
clockwise direction and/or upward movement of the lift 5,

the closure mechanism 8 of the second grippers 19 is activated to lock
the shaft ends 10 of the second roll 2b,

the second roll 2b is shifted to the retracted position by rotation of the
swivel mechanism 6,

the lift 5 is moved upward and the swivel mechanism 6 is moved hori-

zontally so that the first grippers 18 of the swivel mechanism 6 are
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placed just under the bearings of the application unit at the mounting
position where the first roll 2a is already present,

6) the first roll 2a on the application unit 1 is gripped by means of the first
grippers 18 arranged on the swivel mechanism 6 by rotation of the
swivel mechanism 6 in clockwise direction and/or upward movement
of the lift 5,

7) the closure mechanism 8 of the first grippers 18 is activated to lock the
shaft ends 9 of the first roll 2a,

8) the first roll 2a is lifted by rotation of the swivel mechanism 6 in clock-
wise direction and/or upward movement of the lift 5,

9) the swivel mechanism 6 is displaced slightly in horizontal direction
away from the application unit 3 and is swung about the swivel axis 7
in clockwise direction so that the first roll 2a is replaced by the second
roll 2b,

10)the swivel mechanism 6 is displaced slightly in horizontal direction
against the application unit 3 so that the shaft ends 10 of the second
roll 2b are located just above the bearings of the application unit at the
mounting position where the first roll 2a was removed,

11)the closure mechanism 8 of the second grippers 19 is activated to
unlock the shaft ends 10 of the second roll 2b,

12)the second roll 2b is lowered by rotation of the swivel mechanism 6 in
counter clockwise direction and/or downward movement of the lift 5 so
that the shaft ends 10 of the second roll 2b are located in the bearings
of the application unit,

13)the swivel mechanism 6 is displaced slightly in horizontal direction
away from the application unit 3,

14)the first roll 2a is lowered by downward movement of the lift 5,

15)the swivel mechanism 6 is displaced slightly in horizontal direction to-
ward the cartridge 24,
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16)the shaft ends 9 of the first roll 2a are located in bearings of the car-
tridge 24 by rotation of the swivel mechanism 6 in counter clockwise
direction and/or downward movement of the lift 5,
17)the closure mechanism 8 of the first grippers 18 is activated to unlock
5 the shaft ends 9 of the first roll 2a,
18)the swivel mechanism 6 is rotated further in counter clockwise direc-
tion and/or the lift 5 is moved downward.

The skilled person will understand that the order of the steps and/or the exact
10  way of performing the steps may be varied within the scope of the invention.
It will also be understood that some of these steps may be left out and other

steps may be employed.

It is noted that all moving mechanical parts of the loading apparatus as well
15  as of the application unit may be motorized, for instance by means of electri-
cal motors or similar suitable devices, and that the movements of these me-

chanical parts may be controlled by one or more computers or the like.

20



10

15

20

25

30

WO 2011/073192 PCT/EP2010/069631

16

Claims

1. A loading apparatus (1) for loading rolls (2) of fibre based sheet material to
an application unit (3) for the production of fibre-reinforced parts, such as
blades for wind power plants, the loading apparatus (1) comprising a frame
(4) on which a lift (5) is arranged displaceably in vertical direction and is
adapted to carry at least one roll (2) of fibre based sheet material, character-
ized in that the lift (5) comprises a swivel mechanism (6) arranged rotatably
about a swivel axis (7) and comprising at least first grippers (18) adapted to
releasably grip shaft ends (9) of a first roll (2a) and second grippers (19)
adapted to releasably grip shaft ends (10) of a second roll (2b).

2. A loading apparatus according to claim 1, characterized in that the swivel
mechanism (6) is arranged displaceably on the lift (5) in a horizontal direction
at right angles to the swivel axis (7).

3. A loading apparatus according to claim 1 or 2, characterized in that the
swivel axis (7) is horizontal, in that the first grippers (18) and the second
grippers (19), respectively, may be swung between an extended position, in
which the grippers (18, 19) are extended horizontally in relation to the frame
(4), and a retracted position, in which the grippers (18, 19) are retracted hori-
zontally in relation to the frame (4), in that the grippers (18, 19) are provided
with radially opening bearings (20, 21) for the shaft ends (9, 10) of the rolls
(2a, 2b), and in that said bearings (20, 21) are upward open in the extended
position of the grippers (18, 19).

4. A loading apparatus according to claim 3, characterized in that the radially
opening bearings (20, 21) for the shaft ends (9, 10) of the rolls (2a, 2b) are
provided with a closure mechanism (8) adapted to automatically close the

radial opening of the bearings (20, 21).
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5. A loading apparatus according to any one of the preceding claims, charac-
terized in that the swivel mechanism (6) is composed by two parallel, spaced
swivel arms (23), and in that each swivel arm comprises a first gripper (18) at
a first end and a second gripper (19) at a second end.

6. A loading apparatus according to any one of the preceding claims, charac-
terized in that the loading apparatus (1) comprises at least one movable car-
tridge (24, 41) adapted to carry a number of rolls (2).

7. A loading apparatus according to any one of the preceding claims, charac-
terized in that the loading apparatus (1) is displaceable in the direction of the

swivel axis (7).

8. A plant for the production of fibre-reinforced parts comprising a loading
apparatus (1) according to any one of the preceding claims and an applica-
tion unit (3), characterized in that the application unit (3) is provided with a
number of different mounting positions (15) for rolls, said mounting positions
being distributed in the axial direction of the rolls (2), and in that a sensor is
provided at each of said mounting positions (15) in order to detect the actual

position of the loading apparatus (1).

9. A plant for the production of fibre-reinforced parts according to claim 8,
characterized in that the application unit (3) is provided with a fence (30)
comprising separate gates (31) corresponding to the different mounting posi-
tions (15) for rolls (2), respectively.

10. A plant for the production of fibre-reinforced parts according to claim 8 or
9, characterized in that the application unit (3) is provided with a first and a
second push button so adapted that both buttons are required to be in an
activated state simultaneously in order for the exchange of a roll (2) on the

application unit (3) to be performed by means of the loading apparatus (1).
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11. A plant for the production of fibre-reinforced parts according to any one of
the claims 8 to 10, characterized in that the application unit is provided with
an input device so adapted that an operator may chose a mounting position
(15) for aroll (2) to be exchanged by means of the loading apparatus (1).

12. A plant for the production of fibre-reinforced parts comprising a single
loading apparatus (1) according to any one of the claims 1 to 7 and a first
and a second application unit (32, 33), characterized in that said single load-
ing apparatus (1) is arranged to serve the first and the second application
units (32, 33), in that the first and the second application units (32, 33) are
arranged running on a first and a second track (35, 36), respectively, said
first and second tracks (35, 36) being parallel, and in that said single loading
apparatus (1) is arranged displaceable in a direction at right angles to the first
and second tracks (35, 36).

13. A plant according to claim 12, characterized in that said single loading
apparatus (1) is arranged to further serve a third and a fourth application unit
(37, 38) arranged running on a third and a fourth track (39, 40), respectively,
the third track (39) being arranged in extension of the second track (36), and
the fourth track (40) being arranged in extension of the first track (35), and in
that said single loading apparatus (1) is arranged rotatably about a vertical

axis.

14. A method of loading rolls of fibre based sheet material to an application
unit (3) for the production of fibre-reinforced parts, such as blades for wind
power plants, whereby a first roll (2a) already present on the application unit
(3) is removed from the application unit and lowered vertically, and a second
roll (2b) is lifted vertically and supplied to the application unit, characterized

by that the method comprises the following steps in succession:
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a) the second roll (2b) is gripped by means of second grippers (19) ar-
ranged on a swivel mechanism (6) arranged rotatably about a swivel
axis,

b) the second roll (2b) is lifted by displacement in vertical direction of a lift
(5) comprising the swivel mechanism (6),

c) the first roll (2a) already present on the application unit (3) is gripped
by means of first grippers (18) arranged on the swivel mechanism (6),

d) the swivel mechanism (6) is swung about a swivel axis (7) so that the
first roll (2a) is replaced by the second roll (2b),

e) the first roll (2a) is lowered by displacement in vertical direction of the
lift (5) comprising the swivel mechanism (6).

15. A method according to claim 14, characterized by that the swivel mecha-
nism (6) is displaced in horizontal direction in order for the first grippers (18)
to reach the first roll (2a) already present on the application unit (3).

16. A method according to claim 14 or 15, characterized by that the swivel
mechanism (6) is rotated back and forth and is displaced in horizontal direc-
tion back and forth in order for the second grippers (19) to place the second
roll (2b) on the application unit (3).

17. A method according to any one of the claims 14 to 16, characterized by
that, arranged on the grippers (18, 19), closure mechanisms (8) of radially
opening bearings (20, 21) for the shaft ends (9, 10) of the rolls (2a, 2b) are
adapted to automatically close and open the radial opening of the bearings

(20, 21) during horizontal displacement of the swivel mechanism (6).

18. A method according to any one of the claims 14 to 17, characterized by
that radially opening bearings (20, 21) for the shaft ends (9, 10) of the rolls

(2a, 2b) provided on the first and second grippers (18, 19), respectively, are
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upward open when removing a roll from the application unit (3) or supplying a

roll to the application unit.

19. A method according to any one of the claims 14 to 18, characterized by
that a single loading apparatus (1) comprising the swivel mechanism (6) is
loading rolls (2) to several application units (32, 33, 37, 38) in succession,
whereby the loading apparatus (1) is displaced between the different applica-

tion units and possibly rotated about a vertical axis.
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