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(54) ELEVATING WORK PLATFORM AND TRUCK COMPRISING SUCH ELEVATING WORK
PLATFORM

(57) An elevating work platform (12) comprises a
base (14) comprising legs (16) adapted to stabilize the
elevating work platform (12), an arm (20) having a first
end (22) connected to the base (14); and a platform (18)
connected to a second end (24) of the arm (20). The
elevating work platform (12) comprises connection
means (26) for mechanically connecting the elevating
work platform (12) to the frame (28) of a truck (30). The

truck (30) is in turn provided with a truck bed (31) for
transporting various types of goods, and with connection
means (26) to the elevating work platform (12). The
connection means (26) are adapted to make a rigid
and temporary mechanical connection between the ele-
vating work platform (12) and the frame (28) of the truck
(30).
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Description

FIELD OF APPLICATION

[0001] The present invention relates to an elevating
work platformanda truck comprising suchelevatingwork
platform.

PRIOR ART

[0002] As is known, elevating work platforms (EWPs)
may be associated with a truck, and are used in various
fields for performing work at a certain height.
[0003] This typeofassociatedoverheadplatformof the
truck consists of a base rigidly connected to the structure
of the truck, an extendable arm and a platform. As for the
extendable arm, depending upon the instance of the
maximum length to be reached itmaybe of the telescopic
and/or foldable type, in several sections.
[0004] Legs are also provided on the structure of the
truck that may be extracted and, through the use of
special actuators, used to stabilize the truck so that the
arm may be extended.
[0005] Stabilization of the truck is thus accomplished
by virtue of the extraction of the legs, and the truck itself
acts as ballast for using the platform.
[0006] The object is a truck used by a varied group of
individuals, for example in the construction sector, in the
civil sector, in tree pruning, etc.
[0007] Generally, this type of truck may be owned by
the company that is using it, but very often it is rented out
to small craftsmen, or to operators who use it occasion-
ally.
[0008] In the case of platforms with a very long arm, in
order to drive the truck whereupon they are applied, it is
necessary to have a specific license which is not always
available to those who need to use the platform.
[0009] It is therefore clear that the elevating work plat-
forms of the prior art, although widely used and appre-
ciated, are not without drawbacks.

DISCLOSURE OF THE INVENTION

[0010] The object of this invention is therefore that of
overcoming, at least in part, the disadvantages of the
prior art.
[0011] A first task of the present invention is to provide
an elevating work platform wherein the management
thereof ismore efficient than theelevatingwork platforms
of the prior art.
[0012] A second task of the present invention is to
provide an elevating work platform which may also be
owned by small craftsmen for performing occasional
work.
[0013] A third task of the present invention is to provide
a truck comprising an elevating work platform that may
also be used by a small craftsman for other purposes.
[0014] This need is satisfied by an elevating work plat-

form according to claim 1, by a truck comprising an
elevating work platform according to claim 16, and by
a coupling and decoupling process between the elevat-
ing work platform and the truck according to claims 20
and 21.

DESCRIPTION OF THE DRAWINGS

[0015] Further features and advantages of the present
invention will become more apparent from the following
detailed description of preferred, non-limiting embodi-
ments thereof, wherein:

- Figure 1 shows in schematic form a side view of an
elevating work platform according to one possible
embodiment;

- Figure 2 shows in schematic form a side view of a
truck whereupon an elevating work platform accord-
ing to a possible embodiment may be provided;

- Figure 3 shows in schematic form a truck that is
about to be coupled with an elevating work platform
according to a possible embodiment;

- Figure 4 shows the truck and the elevating work
platform of Figure 3, coupled, in another usage con-
figuration;

- Figure 5 shows in schematic form a rear view of a
truckandofanelevatingworkplatformaccording toa
possible embodiment in a first usage configuration;

- Figure 6 shows in schematic form a rear view of the
truck of the elevating work platform of Figure 5, in a
second usage configuration;

- Figure 7 shows in schematic form a rear view of the
truck and of the elevating work platform of Figures 5
and 6 in a third usage configuration;

- Figure 8 shows schematically a rear view of the truck
of the elevating work platform of Figure 5, 6, 7 in a
fourth usage configuration;

- Figures 9‑12 show in schematic form a side view of a
portion of an elevating work platform according to
one possible embodiment, in two usage configura-
tions;

- Figures 13‑14 show in schematic form two possible
steps for coupling the elevating work platform to the
truck according to a possible embodiment.

- Figure 15 shows, in schematic form, a plan view from
above of a truck according to a possible embodi-
ment.

[0016] Elements or parts of elements common to the
embodiments described hereinafterwill be indicatedwith
the same numerical references.

DETAILED DESCRIPTION

[0017] In Figure 1, an elevating work platform accord-
ing to thepresent invention is indicatedwith the reference
numeral 12.
[0018] The elevating work platform comprises a base
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14 in turn comprising legs 16 adapted to stabilize the
elevating work platform 12, an arm 20 having a first end
22 connected to the base 14; and a platform 18 con-
nected to a second end 24 of the arm 20.
[0019] Furthermore, the elevating work platform 12
comprises connection means 26 for mechanically con-
necting the elevating work platform 12 to a frame 28 of a
truck 30 arranged with a truck bed 31 and sides 48, 49.
[0020] The connection means are adapted to make a
rigid and temporary mechanical connection between the
elevating work platform 12 and the frame 28 of the truck
30.
[0021] Asmay be seen in Figure 1, a swivel joint 32 on
which the arm 20 is arranged may be provided on the
base 14.
[0022] According to a possible embodiment, the arm
20 may be articulated and/or telescopic.
[0023] In the present discussion, the arm 20 will not be
discussed further, insofar as it is not the specific subject
matter of thepresent invention. Inotherwords, thearm20
may be an arm that is commonly used in the prior art of
this field.
[0024] The elevating work platform 12 may comprise
interfaces for the supply of hydraulic power and the
supply of electrical power. Such interfaces may be used
to connect the elevating work platform 12 to suitable
hydraulic and/or electrical sources which may be ar-
ranged on a truck and/or integrated into the elevating
work platform 12.
[0025] According to one possible embodiment, which
may be seen for example in the accompanying figures,
thebase14maycomprise twocrossbars 38, 40arranged
in an X, the legs 16 being arranged at the ends 382, 402
thereof.
[0026] In the embodiment shown in the accompanying
figures, the crossbars 38, 40 have two ends 382, 402,
each provided with a leg 16, for a total of four legs 16.
[0027] Advantageously, the ends of the crossbars
38,40 may be arranged at the corners of a rectangle or
square. In this way, the relative legs 16 may perform the
stabilizing function of the elevating work platform 12.
[0028] According to alternative embodiments, the ele-
vatingwork platform 12may comprise a different number
of legs16, for example threearrangedat thecornersofan
equilateral triangle. In any case, those skilled in the art
may, in order to meet specific needs, implement the
elevating work platform 12 with a greater or lesser num-
ber than four legs 16.
[0029] According to a possible embodiment, the cross-
bars 38, 40 may be of the telescopic type, and preferably
providedwitha lockingmechanism41adapted to lock the
crossbars 38, 40 in the extracted position and/or in the
retracted position.
[0030] The lockingmechanism 41, whichmay be seen
for example in Figure 4, may comprise a spring-loaded
pin provided with a handwheel which may be screwed or
partially unscrewed in order to block or unblock, respec-
tively, the movement of the crossbar 38, 40.

[0031] Asmaybeseen inFigure four, the crossbars 38,
40 may be of the truck bed type, for example in two
sections wherein the end section is inserted inside the
central section.
[0032] According to one possible embodiment, the
legs 16 may be rotatable with respect to the base 14,
so as to assume a first configuration in which they face
downwards and may act to stabilize the elevating work
platform 12, and a second configuration in which they
face upwards. Such configurations are represented, for
example, in Figure 5, in which the legs 16 face down-
wards, and in Figure six, in which the legs 16 face up-
wards.
[0033] Advantageously, in the second configuration in
which the legs 16 face upwards, said legs are rotated by
180° with respect to the first configuration.
[0034] For this purpose, each leg 16 may be arranged
on the base 14 by means of a cylindrical hinge 42. For
example, the cylindrical hingemay comprise an inner pin
and an outer casing, whichmay rotate with respect to the
inner pin. Advantageously, the inner pinmaybe arranged
at the end 382, 402 of the crossbar 38, 40.
[0035] The cylindrical hinge 42 may be of the lockable
type, comprisinga throughpin422 thatmaybe inserted in
the cylindrical hinge 42 to lock the hinge itself in the two
configurations. In other words, referring to the hinge
embodiment just described, the through pin 422 may
be coupled using holes provided on the outer casing
and respective holes provided on the inner pin. In this
way, if theholesprovidedon theouter casingareopposite
one to theother, there are twopossible positionsand they
may be obtained using a 180° rotation of the outer casing
with respect to the inner pin.
[0036] According to one possible embodiment, the
through pin 422may comprise a control lever 424 having
a lever end 426 adapted to couple with an abutment 428
arranged on the outer surface of the cylindrical hinge 42,
to lock the pin 422 when it is inserted in the cylindrical
hinge 42. The abutment 428 may, for example, be a tab
that, together with the outer surface of the cylindrical
hinge, forms a seat for the lever end 426.
[0037] In order to rotate the leg 16 from the first con-
figuration to the second configuration, itmay therefore be
necessary to rotate the lever 424 in order to disengage
the lever end 426 from the abutment 428, extract the
through pin 422, rotate the leg by 180°, reinsert the
through pin 422, and lock the position by rotating the
lever 424, coupling the end 426 with the abutment 428.
[0038] According to one possible embodiment, the
legs 16 may be of the extendable type, and preferably
of the hydraulic type. In a manner that is self-evident,
each leg 16 may be connected to the hydraulic and/or
electrical interfaces for the power supply thereof. The
extendable legs 16 thus allow for the stabilization of the
elevating work platform.
[0039] The connection means 26 may comprise at
least one ball 44 adapted to be connected to the frame
28, at least one corresponding ball-and-socket joint 46
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arranged on the base 14, and at least one corresponding
locking pin 47 adapted to couple with a first hole 442
arranged on said at least one ball 44 and with corre-
sponding secondholes 462 arranged on said at least one
ball-and-socket joint 46. Figures 13, 14 show the posi-
tions assumed by the balls 44 and by the ball-and-socket
joints 46 before being coupled and after being coupled,
respectively.
[0040] According to one possible embodiment, there
may be four balls 44, with corresponding ball-and-socket
joint 46 arranged on the crossbars 38, 40. Advanta-
geously, the ball-and-socket joints 46 and the balls 44
may be arranged at the corners of a rectangle.
[0041] In Figure 2, a truck 30 is also shown which
comprises an elevating work platform 12 as just de-
scribed.
[0042] As may be seen for example in Figure 2, the
truck 30 comprises sides 48, 49 of a type known per se.
For example, the truckmay comprise two lateral sides 48
and a rear side 49. The sides 48, 49 may be of the tilting
type.
[0043] According to one possible embodiment, the at
least one ball 44 may be welded to the frame 28 of the
truck 30. In alternative embodiments, the ball 44 may be
fastened differently to the frame 28 of the truck 30, for
example by means of a bolted connection. Advanta-
geously, the connection between the ball 44 and the
frame 28 of the truck 30 does not modify the frame 28.
In other words, according to a preferable aspect of the
present invention, no holes or other machining is per-
formed on the frame 28 of the truck 30.
[0044] In this discussion, specific reference has been
made to the use of balls and respective ball-and-socket
joints for connection, alternatives may however be pro-
vided, such as: bolted connections, eccentric mechan-
isms, etc.
[0045] According to one possible embodiment, the
truck bed31 of the truck 30maybe providedwith hatches
33 for access to the frame 28 of the truck 30. The hatches
33 may be always open, or they may be provided with a
closable lid when the truck bed is used without an ele-
vated work platform.
[0046] According to one possible embodiment, the
truck 30 may comprise corresponding hydraulic and
electrical interfacesadapted to couplewith said hydraulic
and electrical interfaces of the elevating work platform in
order to power the elevating work platform.
[0047] With reference to Figures 5‑10, a coupling and
decoupling method between an elevating work platform
12 and a truck 30 according to this invention will now be
described in the essential form thereof.
[0048] The coupling method between a truck and an
elevating work platform may comprise the steps of:

a) providinga truckandanelevatingworkplatformas
just described;
b) positioning the truck 30 in a reverse trajectory with
the elevating work platform 12;

c) opening the sides 48, 49 of the truck bed 31,
opening the hatches 33 if the truck bed 31 comprises
them, so as to make the connection means 26 pro-
vided on the frame 28 accessible;
d) reversing until obtaining the vertical alignment of
the connection means 26, arranged on the base 14
on the frame 28;
e) activating the elevating work platform, through
hydraulic and electrical connections to power
sources present on the truck 30 or independent of
the truck 30, and controlling the ascent of the legs 16
until they are completely withdrawn, so that the
connectionmeans 26 are in the connection position;
f) deactivating the elevating work platform 12, pre-
ferably from the main panel 13;
g) unlocking the vertical position of the legs 16 by
unlocking the cylindrical hinges 42;
h) rotating the legs by about 180°, so that they face
upwards and locking the cylindrical hinge 42;
i) unlocking the extracted position of the crossbars
38, 40, retracting the crossbars 38, 40, locking the
crossbars 38, 40 in position;
l) locking themechanical connection of the elevating
work platform 18 to the truck 30; and
m) closing the sides 48, 49.

[0049] The method for separating an elevating work
platform from a truck may comprise the steps of:

a’) providing a truck and an elevating work platform
as just described;
b’) reversing the elevating work platform 12 into the
storage position;
c’) opening the sides 48, 49;
d’) unlocking the mechanical connection of the ele-
vating work platform 18 to the truck 30;
e’) unlocking the retracted position of the crossbars
38, 40, extracting the crossbars 38, 40, locking the
crossbars 38, 40 in position;
f’) unlocking the vertical position of the legs 16 by
unlocking the cylindrical hinges 42;
g’) rotating the legs by about 180°, so that they face
downwards and locking the cylindrical hinge 42;
h’) activating the elevating work platform, through
hydraulic and electrical connections to power
sources, and controlling the descent of the legs 16
until they are completely extracted, so that the base
14 rises with respect to the truck bed 31 of the truck
30 and the connection means 26 are disconnected;
f’) deactivating the elevating work platform 12, pre-
ferably from the main panel 13;
g’) disconnecting the elevating work platform from
the hydraulic and electrical connections with the
power sources present on the truck 30 or indepen-
dent of the truck 30;
h’) advancing the truck 30 until it exits from the
encumbrance of the elevating work platform;
i’) possible closing the hatches 33 if the truck bed 31

5

10

15

20

25

30

35

40

45

50

55



5

7 EP 4 534 472 A1 8

comprises them, so as to make the connection
means 26 provided on the frame 28 inaccessible;
and
l’) closing the sides 48, 49 of the truck bed 31.

[0050] With reference to the Figure from 5‑10, the
steps that move the legs from the active position (ex-
tracted crossbars 38, 40) extracted, and legs 16 facing
downwards, will be described.
[0051] Figure 10 shows a configuration wherein the
elevating work platform is coupled with the truck 30 and
the legs 16 face downwards and are completely ex-
tended. In other words, this is the configuration wherein
the platform 18 may be used through the extension
and/or articulation of the arm 20.
[0052] In Figure 9, the legs were shortened due to the
movement of the pneumatic pistons arranged on the legs
16. In this case, the truck is still connected to theelevating
work platform, but is not lifted from the ground as in the
previous step.
[0053] In a subsequent step, shown in Figure 6, the
legsare rotated in suchawayas tobe facing upwards, for
example in the manner described above.
[0054] Subsequently, with reference to Figure 7, the
crossbars 38, 40 are retracted so that the base14maybe
contained inside the truck bed of the truck 30.
[0055] Figure 8 shows the step wherein the sides 48 of
the truck 30 are raised so that the truck 30 may transport
the elevating work platform.
[0056] Now, againwith reference to the samefigures, a
method for disconnecting the elevating work platform 12
from the truck 30 will be described.
[0057] For example, from the situation shown in Figure
9 wherein the legs 16 are shortened, the connection
means26aredisconnectedand the legs16areextended
as shown in Figure 1, in such a way as to allow the truck
bed of the truck 30 to be extracted.
[0058] Obviously, in order to allow the truck 30 to be
extracted, the crossbars 38, 40 must be extracted.
[0059] Advantageously, the truck may therefore be
used as ballast and/or as a source for hydraulic and
electrical power.
[0060] The advantages that may be achieved by this
invention are thus now apparent.
[0061] Firstly, an elevating work platform has been
provided, whichmay be usedwith a generic type of truck.
[0062] Furthermore, the elevating work platform may
be unloaded from the truck when there is no need to use
it, and the truck may be used separately as a normal
working means.
[0063] Furthermore, insofar as the lifting platform may
be disconnected from the truck, the platform allows
craftsmen to have a truck available that may be used
both as a lifting platform and as a traditional type of truck.
[0064] Furthermore,with theelevatingworkplatformof
the present invention, it is possible to easily and effec-
tively couple it with a truck.
[0065] In fact, with "detachable" trucks of the prior art,

the user, in having to use a truck with a tilting truck bed,
with an elevating work platform must:

- go to the yard;
- remove the tilting truck bed using other lifting means

(for example a crane or overhead crane);
- reverse under the elevating work platform; and
- connect the elevating work platform as described

above.

[0066] Whilst, with trucks specifically set up as an
elevating work platform of the prior art, removing the
PLE from the truck in order to temporarily reallocate
the use thereof to a truck bed would be prohibitively
laborious, and insofar as it is true that they are not
equipped with a truck bed, they would be useless to a
user in need of transporting various materials.
[0067] A person skilled in the art will be able to make
modifications to the embodiments described above an-
d/or substitute described elements with equivalent ele-
ments, in order to satisfy particular requirements, without
departing from the scope of the accompanying claims.

Claims

1. Elevating work platform (12) comprising a base (14)
comprising legs (16) adapted to stabilise the elevat-
ing work platform (12); an arm (20) having a first end
(22) connected to said base (14); and a platform (18)
connected to a second end (24) of said arm (20);
said elevating work platform (12) comprising con-
nectionmeans (26) formechanically connecting said
elevatingwork platform (12) to a frame (28) of a truck
(30) arranged with a truck bed (31); said connection
means (26) being adapted to make a rigid and tem-
porary mechanical connection between the elevat-
ing work platform (12) and the frame (28) of the truck
(30).

2. Elevating work platform (12) according to the pre-
ceding claim, characterised in that on said base
(14) is arranged a swivel joint (32) on which is ar-
ranged said arm (20).

3. Elevating work platform (12) according to any one of
the preceding claims, characterised in that said
arm (20) is articulated and/or telescopic.

4. Elevating work platform (12) according to any one of
the preceding claims, characterised in that it com-
prises interfaces for the supply of hydraulic power
and the supply of electrical power.

5. Elevating work platform (12) according to any one of
the preceding claims, characterised in that said
base (14) comprises twocrossbars (38,40) arranged
in an X, said legs (16) being arranged at the ends
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(382,384; 402,404) of said crossbars (38,40).

6. Elevating work platform (12) according to the pre-
ceding claim, characterised in that said crossbars
(38,40) are of the telescopic type, and are preferably
arranged with a locking mechanism 41 adapted to
lock the crossbars (38,40) in the extracted position
and/or in the retracted position.

7. Elevating work platform (12) according to any one of
the preceding claims, characterised in that said
legs (16) are rotatable with respect to the base
(14), so as to assume a first configuration in which
they face downwards and can act to stabilise the
elevating work platform (12), and a second config-
uration in which they face upwards.

8. Elevating work platform (12) according to the pre-
ceding claim, characterised in that in the second
configuration in which they face upwards, they are
rotated 180° with respect to the first configuration.

9. Elevating work platform (12) according to any one of
claims 7‑8, characterised in that each leg (16) is
arranged on said base (14) bymeans of a cylindrical
hinge (42).

10. Elevating work platform (12) according to the pre-
ceding claim, characterised in that said cylindrical
hinge (42) is of the lockable type, said cylindrical
hinge (42) comprising a through pin (422) which can
be inserted in said cylindrical hinge (42) to lock the
hinge itself in the two configurations.

11. Elevating work platform (12) according to the pre-
ceding claim, characterised in that said through pin
(422) comprises a control lever (424) having a lever
end (426) adapted to couple with an abutment (428)
arranged on the outer surface of the cylindrical hinge
(42), to lock the through pin (422) when it is inserted
in the cylindrical hinge (42).

12. Elevating work platform (12) according to any one of
the preceding claims, characterised in that said
legs (16) are extendable, and preferably of the hy-
draulic type.

13. Elevating work platform (12) according to any one of
the preceding claims, characterised in that said
connection means comprise at least one ball (44)
adapted to be connected to the frame (28), at least
one corresponding ball-and-socket joint (46) ar-
ranged on the base (14), and at least one corre-
sponding locking pin (47) adapted to couple with a
first hole (442) arranged on said at least one ball (44)
and with corresponding second holes (462) ar-
rangedonsaidat least oneball-and-socket joint (46).

14. Elevating work platform (12) according to the pre-
ceding claim, characterised in that there are four
said balls (44) and there are four corresponding ball-
and-socket joints (46), said ball-and-socket joints
(46) being arranged on said crossbars (38,40).

15. Elevating work platform (12) according to any one of
claims 13‑14, characterised in that said ball-and-
socket joints (46) and said balls (44) are arranged at
the corners of a rectangle (42).

16. Truck (30) comprising an elevating work platform
(12) according to any one of the preceding claims.

17. Truck (30) according to the preceding claim, char-
acterised in that it comprises lateral sides (48).

18. Truck (30) according to any one of claims 16‑17,
characterised in that said at least one ball (44) is
welded to the frame (28) of said truck (30).

19. Truck (30) according to any one of claims 16‑18,
characterised in that it comprises corresponding
hydraulic and electrical interfaces adapted to couple
with said hydraulic and electrical interfaces to power
said elevating work platform (12).

20. Method for coupling a truck and an elevating work
platform, characterised in that it comprises the
steps of:

a) arranging a truck and an elevating work plat-
form according to any one of claims 16‑19;
b) positioning the truck (30) in reverse trajectory
with the elevating work platform (12);
c) opening the sides (48, 49) of the truck bed
(31), opening the hatches (33) if the truck bed
(31) comprises them, so as to make the con-
nection means (26) arranged on the frame (28)
accessible;
d) reversinguntil obtaining thevertical alignment
of the connection means (26) arranged on the
base (14) and on the frame (28);
e) activating the elevating work platform,
through hydraulic and electrical connections to
power sources present on the truck (30) or in-
dependent of the truck (30), and controlling the
ascent of the legs (16) until they are completely
withdrawn, so that the connection means (26)
are in the connection position;
f) deactivating the elevating work platform 12,
preferably from the main panel (13);
g) unlocking the vertical position of the legs (16)
by unlocking the cylindrical hinges (42);
h) rotating the legs by about 180°, so that they
face upwards and locking the cylindrical hinge
(42);
i) unlocking the extracted position of the cross-
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bars (38, 40), retracting the crossbars (38, 40),
locking the crossbars (38, 40) in position;
l) providing to lock themechanical connection of
the elevatingwork platform (18) to the truck (30);
and
m) closing the sides (48, 49).

21. Method for separating an elevating work platform
from a truck and an elevating work platform char-
acterised in that it comprises the steps of:

a’) arranging a truck according to any one of
claims 16‑19;
b’) reversing into the storage position of the
elevating work platform (12);
c’) opening the sides (48, 49);
d’) providing to unlock the mechanical connec-
tion of the elevating work platform (18) from the
truck (30);
e’) unlocking the retracted position of the cross-
bars (38, 40), extracting the crossbars (38, 40),
locking the crossbars (38, 40) in position;
f’) unlocking the vertical position of the legs (16)
by unlocking the cylindrical hinges (42);
g’) rotating the legs by about 180°, so that they
face downwards and locking the cylindrical
hinge (42);
h’) activating the elevating work platform,
through hydraulic and electrical connections to
power sources, and controlling the descent of
the legs (16) until they are completely extracted,
so that the base (14) rises with respect to the
truck bed (31) of the truck (30) and the connec-
tion means 26 are disconnected;
f’) deactivating the elevating work platform (12),
preferably from the main panel (13);
g’) disconnecting the elevating work platform
from the hydraulic and electrical connections
with the power sources present on the truck
(30) or independent of the truck (30);
h’) advancing the truck (30) until it exits from the
encumbrance of the elevating work platform;
i’) possibly closing the hatches (33) if the truck
bed (31) comprises them, so as to make the
connection means (26) arranged on the frame
(28) inaccessible; and
l’) closing the sides (48, 49) of the truck bed (31).

5

10

15

20

25

30

35

40

45

50

55



8

EP 4 534 472 A1



9

EP 4 534 472 A1



10

EP 4 534 472 A1



11

EP 4 534 472 A1



12

EP 4 534 472 A1



13

EP 4 534 472 A1



14

EP 4 534 472 A1



15

EP 4 534 472 A1



16

EP 4 534 472 A1



17

EP 4 534 472 A1



18

EP 4 534 472 A1

5

10

15

20

25

30

35

40

45

50

55



19

EP 4 534 472 A1

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

