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Description

[0001] The invention relates to a depalletizing device
for unloading charges from a palette, comprising a grip-
per by means of which a single charge is clampable and
comprising a positioning device by means of which the
gripper is pivotable and positionable relative to the pal-
ette. Furthermore, the invention relates to a method for
unloading charges from a palette by means of a depal-
letizing device, which comprises a gripper and a posi-
tioning device for pivoting and positioning the gripper rel-
ative to the palette wherein the gripper is used to remove
a single charge from the palette.

[0002] US 2013/0017053 A1 and US 2002/0154986
A1 disclose a tool and a method for depalletizing piles of
objects separated by sheets as described in the pream-
bles of claims 1 and 13. GB 2 205 300 A discloses device
for lifting at least one material stack from a support,
wherein agripper is guided freely movably in all directions
by an industrial robot and the gripper comprises at least
one clamping element displaceable in a vertical direction
and adapted to be placed on the stack and at least one
elastically deformable finger insertable between the
stack and the intermediate or bottom support. EP 1 855
970 B1 discloses adepalletizing device comprising a car-
riage as well as a friction roller attached to the carriage.
The friction roller is rotatable around a horizontal rotation
axis and is coupled to a rotational drive in order to rotate.
The carriage is moveable to and fro in a direction at right
angles to the rotation axis of the friction roller in order to
push the friction roller against the side of an object on a
palette in such a manner that the friction roller exerts an
upward friction force on the object. As a result of this the
object is raised on that side. In order for the friction roller
to pass underneath said object after the latter has been
raised, the depalletizing device comprises drive means
with variable driving power in order to drive the carriage.
DE 601 01 478 T2 discloses a depalletizing device with
a gripper. The gripper comprises a rigid plate, which is
connected to a multi-joint leaver mechanism. Said leaver
mechanism comprises a plurality of pivotably intercon-
nected rods, which form a rectangle. The plate can be
pivoted and tilted depending on the kinematics of the
leaver mechanism. During the movement of the plate the
angles between the rods of the leaver mechanism are
changed.

[0003] Both the control as well as the construction of
these depalletizing devices are particularly complex and
expensive.

[0004] Itisthe objectofthe presentinventionto provide
a particularly simple and inexpensive depalletizing de-
vice of the initially mentioned kind.

[0005] This object is solved by a depalletizing device
having the features of claim 1 and by a method for un-
loading charges from a palette having the features of
claim 13. Advantageous configurations with convenient
developments of the invention are specified in the de-
pendent claims.
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[0006] In order to provide a depalletizing device of the
initially mentioned kind, which is particularly simple and
inexpensive, it is provided according to the invention that
the gripper comprises an at least partially flexible plate
by means of which the single charge is removable from
the palette wherein the flexible plate is elastically deform-
able upon application of a pressure force which is exert-
able between the flexible plate and the palette and/or an
interleave sheet between the charges by means of the
gripper while the flexible plate is adapted to be bended
upwards as a result of the pressure force.

[0007] In order to remove one or more of the charges
from the palette the gripper is used to pick up one charge
after the other wherein by means of the positioning device
the gripper is moved to a desired location where the sin-
gle charged is released from the gripper. This location
can be e.g. a band-conveyor or a storage location where
the charges shall be placed. The positioning device can
be designed e.g. as a pivotable rod, which is locked with
the gripper via an attachment component (e.g. a con-
necting flange). When a single charge shall be picked up
and unloaded from the palette, the flexible plate is moved
towards an edge region of a footprint area of the charge.
The flexible plate is then inclined at a predetermined an-
gle relative to the charge which shall be unloaded. In this
inclined position the flexible plate is pushed on the inter-
leave sheet and/or the palette and slid between the foot-
print area of the charge and the interleave sheet whereby
the pressure force is exerted between the flexible plate
and the palette or between the flexible plate and the in-
terleave sheet since the interleave sheet is supported by
the palette. The pressure force can be exerted e.g. by
the gravitational force of the gripper. The interleave sheet
separates different layers of the charges from each other.
By means of this pressure force the flexible plate is bend-
ed upwards and at least partially pressed flat against the
interleave sheet. In other words, the flexible plate is
pressed on the interleave sheet which makes it very easy
to move the flexible plate underneath the single charge.
Due to the bending of the flexible plate the charge slides
under very low friction on the flexible plate and thus the
charge is aligned to a contact surface of the gripper. The
contact surface is arranged perpendicular to the flexible
plate and is used as a dead stop for limiting the sliding
of the charge when it is picked up by the flexible plate,
or the gripper respectively. In other words the contact
surface is especially useful, if the charge is designed e.
g. as a stack of paper sheets and the sheets of paper
shall be aligned flush with each other due to contacting
the contact surface. It is known from the prior art to tilt
the gripper in a vertical pivoting direction after the charge
has been picked up in order to achieve a gravity-induced
sliding of the charge towards the contact surface and an
alignment of the charge with the contact surface as a
consequence. In contrast to the prior art there is no need
for tilting the gripper, or the flexible plate respectively,
after the charge has been picked up, in order to achieve
flushing with the contact surface of the gripper, since by
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means of the flexible plate the charge is aligned with the
contact surface without vertically pivoting the gripper.
Thus this time consuming processing step is dispensa-
ble.

[0008] In an advantageous configuration of the inven-
tion, the gripper comprises a top clamp wherein the single
charge is clampable between the top clamp and the flex-
ible plate.

[0009] The flexible plate, the contact surface and the
top clamp at least substantially form a U-shaped receiv-
ing portion. As soon as the flexible plate is slid beneath
the charge and the charge is in contact with the contact
area, the top clamp is moved towards the flexible plate
until the charge is clamped between the top clamp and
the flexible plate. By means of the top clamp, which is
moveable to and fro in vertical direction relative to the
flexible plate, a sliding of the charge can be prevented
when the charge is picked up by the gripper and the grip-
per is pivoted horizontally in order to move the charge
away from the palette to a desired location, e.g. a band-
conveyor, by means of which the charge is moved further.
[0010] It has proven further advantageous, if the flex-
ible plate comprises afirst plate component and a second
plate component which is fixed to the first plate compo-
nent, wherein the first plate component is arranged be-
tween the second plate component and the top clamp
andwherein an upper surface of the first plate component
is facing towards the top clamp.

[0011] By the superimposition of the two plate compo-
nents, a specific stiffening of the flexible plate can be
achieved which is of a special advantage, if the charges
have a higher weight. The upper surface of the first plate
component may be polished and thus comprising an es-
pecially smooth surface to facilitate sliding of the charge
on the flexible plate. As an alternative, the second plate
component may also be arranged and clamped in a
groove of the first plate component, wherein due to the
groove one part of the first plate component is arranged
between the second plate component and the top clamp
and the other part of the first plate component is not ar-
ranged between the top clamp and the second plate com-
ponent.

[0012] Itisfurther advantageous, if the first plate com-
ponent is at least partially coated with a non-stick coating
on its upper surface facing towards the top clamp.
[0013] The single charge slides under particularly low
friction on the flexible plate, if not only the flexible plate
but also the single charge comprise a large flat contact
surface. In other words the charge slides particularly
easy, if its footprint area is in contact with the first plate
componentoftheflexible plates overa large contact area.
By means of this an air film between the charge and the
flexible plate may form, which reduces the friction be-
tween the charge and the flexible plate to a minimum.
However, by coating the first plate component on its up-
per surface with a non-stick coating, the sliding of the
single charge on the flexible plate works with low friction,
even if the single charge and the flexible plate or the first
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plate component respectively have a small contact area
or the flexible plate is slid slowly beneath the charge and
thus no air film is built up due to the slow movement.
[0014] It has proven further advantageous, if the sec-
ond plate component comprises a greater extension
length than the first plate component according to an in-
sertion direction.

[0015] The insertion direction corresponds to a direc-
tion in which the flexible plate is moved (slid) between
the single charge and the interleave sheet and/or the
palette. In other words the second plate component
touches the single charge before the first plate compo-
nent comes into contact with the single charge. This is
of special advantage, since the second plate component
can be designed as an especially thin plate, which can
be extensively bended upon the application of a rather
low pressure force. Due to this bending the surface of
the second plate component can be aligned to the inter-
leave sheet or the footprint area of the charge over an
particularly large area of the second plate component
and thus an undesired shifting of the charge on the in-
terleave sheet while it is picked up by the gripper can be
avoided effectively.

[0016] Furthermore, it is particularly advantageous if
the first plate component comprises a slope which is ar-
ranged at a free end of the first plate component and
which extends from a surface facing the second plate
component to its lower surface averted from the second
plate component.

[0017] By means ofthe slope the first plate component
comprises a sharp-edged free end, by means of which
the flexible plate can be slid beneath the single charge
and the interleave sheet in an especially simplified man-
ner as soon as the second plate component has already
been slid underneath the charge. Hence the single
charge is hardly shifted on the interleave sheet before it
is picket up by means of the flexible plate. In addition,
the tendency of damaging the edges of the single charge
inanarea around its footprint areais particularly low since
the first plate component and thus the flexible plate can
be easily slid into the small gap between the footprint
area of the single charge and the interleave sheet. The
lower surface of the flexible plate is in contact with the
interleave sheet when the flexible plate has been slid
underneath the charge.

[0018] Ithas proven further advantageous ifthe gripper
comprises a suction device by means of which the inter-
leave sheet between the charges is removable from the
palette.

[0019] The interleave sheet between the charges has
to be removed as soon as a complete layer of the single
charge is unloaded from the palette in order to unload
such charges that are covered by the interleave sheet.
Since the gripper comprises the suction device no addi-
tional means for removing the interleave sheet are re-
quired. The suction device can be e.g. arranged under-
neath the flexible plate and thus there is no need to
change the instrument (the gripper) to remove the inter-
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leave sheet. Changing the instrument, e.g. using a sep-
arate instrument to remove the interleave sheet would
be particularly time costly.

[0020] It is further advantageous if the suction device
comprises at least one vacuum cup by means of which
the interleave sheet is removable from the palette.
[0021] By means of at least one vacuum cup a low
pressure which is used to hold the interleave sheet atthe
vacuum cup can be locally restricted in a very efficient
manner. If the suction device comprises more than one
vacuum cup the suction of the interleave sheet becomes
more resistant against a damage or a hole in the inter-
leave sheet. In other words by means of the usage of
more than one vacuum cup the interleave sheet is re-
movable from the palette even if the interleave sheet is
perforated.

[0022] It is particularly advantageous if the gripper
comprises a sensor device by means of which the flexible
plate is adjustable relative to the palette.

[0023] The sensor device can be designed e.g. as at
least one laser sensor which measures the relative po-
sition of the gripper or the flexible plate by means of e.g.
a sensor light. By means of the sensor data provided by
the sensor device the flexible plate can be arranged in
an ideal position in which the single charge can be re-
moved particularly easy from the palette or the interleave
sheet respectively. By means of the sensor device the
flexible plate, or the gripper respectively, is adjustable
both relative to the palette and relative to the interleave
sheet.

[0024] Furthermore, it is advantageous if the position-
ing device is designed as a multi-joint robot.

[0025] Mounting the gripper on a multi-joint robot al-
lows a particularly large number of degrees of freedom
for the movement of the gripper.

[0026] It has proven further advantageous if at least in
onedirection of extension theflexible plate is shorter than
the single charge.

[0027] In order to avoid further reduce the chance of a
shift of the single charge relative to the interleave sheet,
or relative to the palette respectively, while the flexible
plate is slid between the single charge and the interleave
sheet, it is useful to provide a locally restricted contact
area between the single charge and the interleave sheet,
in order to make use of the friction between the single
charge and the interleave sheet as a counter force, while
the flexible plate is slid underneath the charge. The fric-
tion between the single charge and the interleave sheet
is higher than the friction between the single charge and
the flexible plate. In other words the increased friction
between the single charge and the interleave sheet is
used to move the single charge on the flexible plate. Itis
clear that the movement of the single charge on the flex-
ible plate can only be supported by the friction between
the single charge and the interleave sheet as long as the
single charge and the interleave sheet are in contact at
leastin a small portion. In order to achieve this the length
of the flexible plate should be shorter than the charge
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and thus the charge is in contact with the interleave sheet
over a small portion even if the charge is already aligned
with the contact surface of the gripper and thus ready to
be unloaded. The length of this small portion is given by
the difference between the length of the single charge
and the length of the flexible plate (from the farthest edge
of the flexible plate to the contact surface) in the insertion
direction.

[0028] In an advantageous configuration of the inven-
tion the charges are designed as stacks of carton blanks.
[0029] Stacksof carton blanks are particularly well suit-
ed to be unloaded by means of the flexible plate attached
to the gripper, since stacks of carton blanks comprise a
particularly low weight (e.g. compared to metal sheets)
and thus there is a small risk to overburden the flexible
plate. In addition the single sheets can be prevented from
shifting relative to each other very effective.

[0030] The method according to the invention serves
for unloading charges from a palette by means of a de-
palletizing device, which comprises a gripper and a po-
sitioning device for pivoting and positioning the gripper
relative to the palette wherein the gripper is used to re-
move a single charge from the palette. The gripper, which
comprises a flexible plate, is elastically deforming the
flexible plate due to an application of a pressure force
which the gripper is exerting between the flexible plate
and the palette and/or an interleave sheet while the flex-
ible plate is attached to the single charge by means of
the gripper and is adapted to be bended upwards as a
result of the pressure force.

[0031] By the employment of this method the single
charge is hardly shifted relative to its original position
while the flexible plate is slid under the single charge in
order to unload it from the palette.

[0032] An advantageous further step of the invention
is tilting the single charge relative to the palette by means
of the flexible plate before it is removed from the palette.
[0033] Tilting the single charge leads to its shifting of
weight and thus simplifying the sliding of the flexible plate
under the single charge. Hence the tilting leads to an
increased friction force between the remaining footprint
area between the charge and the interleave sheet. This
increased friction is used to simplify the relative slide be-
tween the flexible plate and the single charge.

[0034] A further advantageous step of the invention is
pivoting the gripper about at least two directions of rota-
tion relative to the palette while the flexible plate is at-
tached to the single charge.

[0035] If the gripper is pivoted in both a horizontal and
vertical direction relative to the palette the flexible plate
can start to slide under the single charge in an area with
low contact surface, e.g. in a corner of the single charge
which makes it easier to move the flexible plate under
the charge. In order to avoid shifting of the charge relative
to the interleave sheet, the gripper is pivoted around the
single charge while the flexible plate is moved under the
single charge.

[0036] The advantages and preferred embodiments
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described for the depalletizing device according to the
invention also apply to the method according to the in-
vention and vice versa.

[0037] The features and feature combinations men-
tioned above in the description as well as the features
and feature combinations mentioned below in the de-
scription of figures and/or shown in the figures alone are
useable not only in the respectively specified combina-
tion but also in any other combinations without departing
from the scope of the invention as disclosed by the ap-
pended claims.

[0038] Further advantages, features and details of the
invention are apparent from the claims, the following de-
scription of preferred embodiments as well as based on
the drawings:

The drawings show in:

Fig. 1a  a schematic view of a gripper, which is
known from the prior art, andwhich is part
of a depalletizing device as well as a po-
sitioning device which is designed as a
multi-joint robot on which a gripper is piv-
otably connected;

Fig. 1 b aschematic view of the depalletizing de-
vice wherein the gripper, which is known
from the prior art, has been pivoted ac-
cording to a pivoting direction in order to
close agapbetweenaloaded chargeand
a contact surface of the gripper;

Fig. 1 ¢ aschematic view of the depalletizing de-
vice wherein a clamping force, which is
exerted by means of the gripper, which
is known from the prior art, on the charge
is reduced in order to use the gravitation-
al force to close the gap between the
charge and the contact surface of the
gripper and to flush the charge with the
contact surface;

Fig. 2 an isometricview of a gripper wherein the
gripper comprises aflexible plate accord-
ing to the invention;

Fig. 3a a top view of a slide plate which corre-
sponds to a first plate component of the
flexible plate;

Fig. 3b a side view of the first plate component
(slide plate) according to a viewing direc-
tion Z which is marked with an arrow in
Fig. 3a:

Fig. 3c a detailed view of a portion of the first
plate component (slide plate) according
to a portion which is marked with a

10

15

20

25

30

35

40

45

50

55

dashed circle D in Fig. 3b;
Fig. 3d a side view of the first plate component
(slide plate) according to a viewing direc-
tion X which is marked with an arrow in
Fig. 3a;

a detailed view of a free end of the first
plate component according to a portion
which is marked with a dashed circle E
in Fig. 3b;

Fig. 3e

Fig. 3f a top view of a second plate component

which is designed as a flexible blade;
Fig. 3g an isometric view of the flexible plate
which corresponds to a slide assembly
which comprises the first plate compo-
nent (slide plate) and the second plate
component (flexible blade);
Fig. 4a an isometric view of several charges,
which are designed as stacks of carton
blanks, and which are arranged on a pal-
ette wherein the layers are separated by
interleave sheets, wherein a sensor de-
vice of the gripper is used to align the
flexible plate of the gripper in one direc-
tion;
Fig. 4b an isometric view of the charges wherein
the flexible plate is slid between the in-
terleave sheet at the edge region of one
single charge and wherein the second
plate component (flexible plate) is bend-
ed upwards due to the exertion of a pres-
sure force by means of the positioning
device on which the gripper is mounted;
and in
Fig. 4c an isometric view of the charges wherein
the single charge is tilted relative to the
palette by means of the flexible plate be-
fore it is removed from the palette.

[0039] Fig. 1 a to Fig. 1 ¢ each show a depalletizing
device 30 with a gripper 10 which is known from the prior
art, and a positioning device 32 which can be designed
e.g. as a crane. The gripper 10 is pivotably connected
with the positioning device 32 by means of a robot arm
34 of the positioning device 32. The gripper 10 carries a
single charge 14 which corresponds to a stack of carton
blanks at present. Fig. 1 a shows the depalletizing device
30 with the charge 14 in a position just after the charge
14 has been removed from a palette 20 (not shown in
Fig. 1a to Fig. 1c). The charge 14 comprises an edge
region 15 and the gripper 10 comprises a contact surface
12. The edge region 15 is facing the contact surface 12.
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The edge region 15 and the contact surface 12 are
spaced apart resulting in a gap 18 between the contact
surface 12 and the edge region 15 of the charge 14. With
this gap 18 there is a risk that single sheets of carton
blanks of the stack (charge 14) slip relative to each other
and thus the single sheets are not flush with each other
anymore. Since an alignment of the single sheets of the
charge 14 is desirable for further processing steps (e.g.
for placing the charge 14 on a band-conveyor), it is nec-
essary to pivot the gripper 10, which is known from the
prior art, corresponding to a pivoting direction 16.
[0040] Fig. 1 bshows the gripper 10 after its pivoting
according to the pivoting direction 16. In this position a
clamping force which is exerted upon the charge 14 by
means of the gripper 10 is released and thus the gravi-
tational force is used to close the gap 18 between the
contact surface 12 and the edge region 15 of the charge
14. In other words the charge 14 slides downwards until
the edge region 15 touches the contact surface 12 of the
gripper 10. Fig. 1 c shows that the charge 14 orthe single
sheets of carton blanks respectively are aligned by
means of the contact surface 12 and thus the clamping
force which is exerted by means of the gripper 10 upon
the charge 14 is increased. After its alignment the charge
14 is ready for further processing steps.

[0041] The working step of pivoting the charge 14 in
order to align the single sheets of carton blanks is both
time and energy consuming since the clamping force is
reduced at first and increased afterwards (after the align-
ment of the charge 14 by means of the contact surface
12 is completed).

[0042] Fig. 2 shows an isometric view of a gripper 40
with a flexible plate 50 wherein the flexible plate 50 cor-
responds to a slide plate assembly. By means of the grip-
per 40 the time and energy consuming working step as
described above can be dispensed. In other words by
means of the gripper 40, and the flexible plate 50 respec-
tively, the charge 14 can be applied to and aligned by a
contact surface 44 of the gripper 40 without the necessity
of pivoting the gripper 40 followed by a decrease and a
subsequent increase of the clamping force.

[0043] The gripper 40 utilises the contact surface 44,
which is designed as an I|-shape support wall, to push
against the charge 14 when picking it up. This is a big
advantage in ensuring the charge 14 is picked up square
and negating the need to pivot the charge 14. Also when
picking up smaller size charges 14, e.g. smaller stacks
of cartons, this is of great advantage as the displacement
of the charge 14 on pick up is higher due to less weight.
[0044] The flexible plate 50 (the slide plate assembly)
comprises a slide plate 60, which corresponds to a first
plate component, with an upper surface 62 which is coat-
ed with a non-stick coating for increased sliding of the
single charge 14. In other words the first plate component
(the slide plate 60) is at least partially coated with the
non-stick coating on its upper surface 62. The upper sur-
face 62 is facing towards a top clamp 42 of the gripper
40. The top clamp 42 is moveable upwards and down-
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wards and thus the top clamp 42 is used for clamping
the single charge 14 between the top clamp 42 and the
flexible plate 50. Inother words by means of the top clamp
42 the clamping force can be exerted upon the charge
14 and the top clamp 42 is moved towards the flexible
plate 50 in order to hold the single charge 14. In other
words the gripper 40 comprises the top clamp 42 wherein
the single charge 14 is clampable between the top clamp
42 and the flexible plate 50.

[0045] Inaddition to the first plate component (the slide
plate 60) the flexible plate 50 also comprises a second
plate component which corresponds to a flexible blade
70. The flexible blade 70 (the second plate component)
is fixed to the slide plate 60. The slide plate 60 is at least
partially arranged between the blade 70 and the top
clamp 42, since in this embodiment the blade 70 is ar-
ranged in a groove 66 of the slide plate 60. The groove
66 is shown in Fig. 3¢ but not in Fig. 2. Since the flexible
blade 70 is arranged in the groove 66 only the portion of
the slide plate 60 with the upper surface 62 is arranged
between the flexible blade 70 and the top clamp 42. The
portion of the slide plate 60 which is opposite to the upper
surface 62 is not arranged between the blade 70 and the
top clamp 42 at present. It is clear, that in a further em-
bodiment the blade 70 could be mounted at the slide
plate 60 on the opposing side of the upper surface 62
wherein as a result the whole slide plate 60 would be
arranged between the blade 70 and the top clamp 42.
[0046] The flexible blade 70 comprises a free end 72
with a leading edge 75. The leading edge 75 corresponds
to the edge of the flexible plate 50 which is farthest from
the contact surface 44. When the gripper 40 starts to pick
up the single charge 14 and the flexible plate 50 begins
to slide underneath the charge 14 the leading edge 75
is the first part of the flexible plate 50 that touches the
charge 14.

[0047] The gripper 40 also comprises a sensor device
106 by means of which the flexible plate 50 is adjustable
relative to the palette 20 (not shown here) or relative to
the charge 14 respectively. The sensor device 106 can
be designed as e.g. a laser sensor or another contact-
free sensor by means of which the gripper 40 or the flex-
ible plate 50 respectively are adjustable. The gripper 40
also comprises an attachment component 46 by means
of which the gripper 40 can be pivotably connected with
a positioning device, which can be designed e.g. as a
pivotable rod or a multi-joint robot. The attachment com-
ponent46 can be designed e.g. as a flange as itis shown
in Fig. 2. The gripper 40 also comprises a suction device
102 by means of which an interleave sheet 22 (not shown
here) between different layers of the charges 14 is re-
movable from the palette 20. The suction device 102
comprises several vacuum cups 104 by means of which
the interleave sheet 22 is removable from the palette 20.
[0048] Fig. 3a shows a top view of the slide plate 60
which is demounted from the gripper 40 at present. The
slide plate 60 comprises a connected end 61 with bore-
holes or threads by means of which the slide plate 60 is
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connected with the gripper 40. In other words the con-
nected end 61 is attached to the bottom side of the gripper
40. The charge 14 (not shown in Fig. 3a) touches the
upper surface 62 of the slide plate 60 when the charge
14 is picked up by the gripper 40. The slide plate 60 is
at least partially coated with a non-stick coating on its
upper surface 62 facing towards the top clamp 42. In
order to both avoid a damage of the charge 14 and to
simplify the sliding of the flexible plate 50 beneath the
charge 14, the slide plate 60 comprises tapered edges
68. On a free end 67 of the slide plate 60, which is ar-
ranged on the opposite end of the connected end 61 the
slide plate 60 comprises a connecting area 65 with a
plate clamp 80 which is used to mount the flexible blade
70 to the slide plate 60. The plate clamp 80 comprises
several threads 64 in which e.g. counter sunk screws can
be screwed in in order to connect the flexible blade 70
with the slide plate 60.

[0049] Fig. 3b shows a side view of the slide plate 60
according to a viewing direction Z which is marked with
an arrow in Fig. 3a. In order to avoid injuries of the op-
erating personnel, e.g. during maintenance of the gripper
40, the slide plate 60 also comprises edge roundings 63
which extend over the whole slide plate 60.

[0050] Fig. 3c shows a detailed view on a portion of
the slide plate 60 according to an area D which is marked
with a dashed circle in Fig. 3b. In contrast to the edge
roundings 63 which extend over the whole slide plate 60,
the tapered edges 68 are limited to the region of the free
end 67 and the plate clamp 80. The plate clamp 80 com-
prises the groove 66 in which the blade 70 can be insert-
ed. After the insertion of the blade 70 the blade 70 is fixed
to the slide plate 60 by means of e.g. counter sunk screws
which are screwed into the threads 64.

[0051] Fig. 3d shows another side view on the slide
plate 60 according to a viewing direction X which is
marked with an arrow in Fig. 3a. Fig. 3e shows a detailed
view of the free end 67 according to a portion E which is
marked with a dashed circle in Fig. 3d. The slide plate
60 comprises a slope 74 which is arranged at the free
end 67 and which extends from a surface 76 facing the
blade 70 to a lower surface 78 averted from the blade
70. When the blade 70 is fixed to the slide plate 60, the
blade 70 is applied to the surface 76 of the slide plate
60. By means of the slope 74 the sliding of the flexible
plate 50 between the charge 14 and the interleave sheet
22 is significantly simplified since the slope 74 slides on
the interleave sheet 22. It is clear, that the sliding is ad-
ditionally simplified, if the slope 74 and in addition or al-
ternatively the lower surface 78 are polished or coated
with a non-stick coating.

[0052] Fig.3fshows atop viewonthe blade 70 wherein
the blade 70 comprises several bore holes 71 which align
with the threads 64 of the slide plate 60. In order to sim-
plify the sliding of the blade 70 and in order to avoid a
damage to the charge 14 the leading edge 75 is limited
by two opposing edge roundings 73. It is clear, that in
addition to the slide plate 60, also the flexible blade 70
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could be coated with a non-stick coating.

[0053] Fig. 3g shows an isometric view of the flexible
plate 50 wherein the blade 70 is mounted to the slide
plate 60 by means of the plate clamp 80. The blade 70
comprises a greater extension length b than the slide
plate 60 according to an insertion direction 100 which is
marked with an arrow. The insertion direction 100 corre-
sponds to a direction in which the flexible plate 50 is
moved between the charge 14. The extension length b
is larger than the extension length a of the slide plate 60.
The extension length a, b is measured from the connect-
ed end 61 to the end of the slope 74 or to the leading
edge respectively. In other words the blade 70 touches
the single charge 14 before the slide plate 60 touches
the single charge 14.

[0054] Fig. 4ato Fig. 4c show some of the steps which
are executed for unloading the charge 14 from the palette
20. The charges 14 correspond to stacks of carton blanks
at present.

[0055] Fig. 4a shows how the gripper 40 is adjusted
relative to the palette 20 and thus relative to the single
charge 14, which shall be picked up by the gripper 40,
by means of a sensor light 108 which is emitted by the
sensor device 106 (not shown in Fig. 4a).

[0056] The position of the first single charge 14, which
is unloaded from the palette 20 is determined by means
of the sensor device 106. In order to speed up the un-
loading process of the charges, in the further process of
unloading, the positioning device unloads the remaining
charges ontheinterleave sheet22 based onthe assump-
tion that the vertical position of the remaining charges 14
of the current layer is the same. If one or more charges
14 of the lower layer or layers comprise a different height
(vertical position) e.g. due to the fact that some of the
charges 14 are more or less compressed than others,
also the charges 14 of the layer which is currently un-
loaded have a different height, since they are supported
by the lower charges 14. However, by means of the flex-
ibility of the blade 70 the lower stacks (which are covered
by the corresponding interleave sheet 22) are pushed
down, wherein the vertical tolerance (height) is equal-
ised.

[0057] It is of special advantage, if the sensor device
106 comprises at least two sensors, wherein one of the
sensors is used to define the overall height of the first
charge 14 which is next to the gripper 40, or the charge
14 which is the first to be unloaded. By means of this
measurement, the height of one edge of the charge 14
is determined. This measurement is repeated after e.g.
a 90° rotation of the gripper 40 around the charge 14 and
in horizontal direction relative to the charge 14, wherein
the height of another, adjacent edge is determined. After
that, or during this measurement the distance between
the corner (next to the footprint area and next to the grip-
per 40) and the ground is determined by means of the
sensor device 106. By means of the height measure-
ments of the edges and the measurement of the distance
to the ground a zero-point of a corner, which is built by
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the edges can be triangulated. The second sensor then
looks for this corner of the charge 14 (the first stack item
to be unloaded).

[0058] The position (vertical and horizontal) of the first
charge 14 of the layer, which has to be unloaded is de-
termined by means of the sensor device 106. The meas-
urement starts e.g. 40 mm away from the shorted edge
of the charge 14 (e.g. the palette stack). The gripper 40
(and thus the sensor device 106) then moves back to-
wards the edge of the palette stack until it reads a change
in height from the defined zero-point. This value is stored
along with the measurement ofthe tool location in relation
to the contact surface 44 (I-shape wall) defined as its
zero-point. The gripper 40 is then moved this 40mm away
from the longest edge at the top of the palette 20 and
repeats this measurement. It triangulates the position of
the edges and then calculates the zero-point to start the
second measurement for the interleave sheet 22.
[0059] Fig.4b shows how the positioning device moves
the gripper 40 towards and the flexible plate 50 under-
neath the charge 14. In order to avoid a shifting of the
charge 14 on the interleave sheet 22, the flexible plate
50 is elastically deformed upon application of a pressure
force 90 which is exerted between the flexible plate 50
andthe palette 20, orthe interleave sheet22 respectively,
by means of the gripper 40 while the flexible plate 50 is
attached to the single charge 14. As a result of the pres-
sure force 90, the flexible blade 70 is bended upwards.
Since the blade 70 is flexible it is ensured that the very
last carton in the stack is picked up. This is dependent
on calculations made on the stackto ensure the tolerance
or the flex in the blade 70 is set in the correct zone to
achieve this. The interleave sheets 22 define the sepa-
ration of each charge layer. It is clear that the pressure
force 90 could be further increased and thus also the
slide plate 60 could be bended upwards, if necessary.
[0060] Fig. 4c shows that the single charge 14 is tilted
relative to the palette 20 by means of the flexible plate
50 before it is removed from the palette 20. The gripper
40 is pivoted about two directions of rotation relative to
the palette 20 while the flexible plate 50 is attached to
the single charge 14. In other words the gripper 40 is
pivoted both in horizontal and in vertical direction while
the flexible plate 50 is moved under the charge 14. In
contrast to the prior art the edge region 15 is aligned with
the contact surface 44 of the gripper 40 without the ne-
cessity to use the gravitational force for alignment. In
order to further simplify the sliding of the flexible plate 50
underneath the single charge 14, the flexible plate 50 is
shorter than the charge 14 and thus at least a portion of
the footprint area of the charge 14 is in contact with the
interleave sheet 22 even if the edge region 15 of the
charge 14 is already in contact with the contact surface
44. As a consequence the friction at the remaining portion
of the footprint area supports the sliding of the flexible
plate 50 underneath the charge 14. In order to further
simplify the sliding of the flexible plate 50 underneath the
single charge, the gripper 40 also comprises an air piston
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43, which is connected with the flexible plate 50. By
means of the air piston 43, the flexible plate 50 can be
telescoped. In other words, by means of the air piston
43, the leading edge 75 of the blade can be spaced apart
from the contact surface 44 according to the insertion
direction 100 while the flexible plate 50 is slid under the
charge 14. By means of telescoping the flexible plate 50
at least 75% of the footprint area of the charge 14 can
be clamped between the flexible plate 50 and the top
clamp 42.

[0061] The blade 70, once engaged under the lower-
most carton is moved in two ways:

The first move is around the shape of the carton
blanks to a centre line ofthe carton blanks. This move
is possible due to the flexibility of the blade 70 and
allows to pick up cartons from a complex shape side
of the carton, e.g. if this complex shape side has a
round edge instead of a straight edge.

The second move is towards a side of the carton
where itis glued together. This side has no complex
shape and is much easier to pick up.

Claims

1. A depalletizing device (30) for unloading charges
(14) from a palette (20), comprising a gripper (40)
by means of which a single charge (14) is clampable
and comprising a positioning device by means of
which the gripper (40) is pivotable and positionable
relative to the palette (20),
the gripper (40) comprises an at least partially flex-
ible plate (50) by means of which the single charge
(14) is removable from the palette (20),
characterized in that
the flexible plate (50) is elastically deformable upon
application of a pressure force (90) which is exerta-
ble between the flexible plate (50) and the palette
(20) and/or an interleave sheet (22) between the
charges (14) by means of the gripper (40) while the
flexible plate (50) is adapted to be bent upwards as
a result of the pressure force (90).

2. The depalletizing device (30) according to claim 1,
characterized in that
the gripper (40) comprises a top clamp (42) wherein
the single charge (14) is clampable between the top
clamp (42) and the flexible plate (50).

3. The depalletizing device (30) according to claim 1 or
2,
characterized in that
the flexible plate (50) comprises a first plate compo-
nent (60) and a second plate component (70) which
is fixed to the first plate component (60), wherein the
first plate component (60) is arranged between the
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second plate component (70) and the top clamp (42)
and wherein an upper surface (62) of the first plate
component (60) is facing towards the top clamp (42).

The depalletizing device (30) according to claim 3,
characterized in that

thefirst plate component (60) is at least partially coat-
ed with a non-stick coating on its upper surface (62)
facing towards the top clamp (42).

The depalletizing device (30) according to claim 3 or
4,

characterized in that

the second plate component (70) comprises a great-
er extension length (b) than the first plate component
(60) according to an insertion direction (100).

The depalletizing device according (30) to any one
of claims 3 to 5,

characterized in that

the first plate component (60) comprises a slope (74)
which is arranged at a free end (72) of the first plate
component (60) and which extends from a surface
(76) facing the second plate component (70) to its
lower surface (78) averted from the second plate
component (70).

The depalletizing device (30) according to any one
of claims 1 to 6,

characterized in that

the gripper (40) comprises a suction device (102) by
means of which the interleave sheet (22) between
the charges (14) is removable from the palette (20).

The depalletizing device (30) according to claim 7,
characterized in that

the suction device (102) comprises at least one vac-
uum cup (104) by means of which the interleave
sheet (22) is removable from the palette (20).

The depalletizing device (30) according to any one
of claims 1 to 8,

characterized in that

the gripper (40) comprises a sensor device (106) by
means of which the flexible plate (50) is adjustable
relative to the palette (20).

The depalletizing device (30) according to any one
of claims 1 to 9,

characterized in that

the positioning device is designed as a multi-joint
robot.

The depalletizing device (30) according to any one
of claims 1 to 10,

characterized in that

atleast in one direction of extension the flexible plate
(50) is shorter than the single charge (14).

10

15

20

25

30

35

40

45

50

55

12.

13.

14.

15.

The depalletizing device (30) according to any one
of claims 1 to 11,

characterized in that

the charges (14) are designed as stacks of carton
blanks.

A method for unloading charges (14) from a palette
(20) by means of a depalletizing device (30), which
comprises a gripper (40) and a positioning device
for pivoting and positioning the gripper (40) relative
to the palette (20) wherein the gripper (40) is used
for removing a single charge (14) from the palette
(20),

characterized by a step,

in which the gripper (40), which comprises a flexible
plate (50), is elastically deforming the flexible plate
(50) due to an application of a pressure force (90)
which the gripper (40) is exerting between the flexible
plate (50) and the palette (20) and/or an interleave
sheet (22) while the flexible plate (50) is attached to
the single charge (14) by means of the gripper (40)
and is adapted to be bent upwards as a result of the
pressure force (90).

The method according to claim 13

characterized by the further step of

tilting the single charge (14) relative to the palette
(20) by means of the flexible plate (50) before it is
removed from the palette (20).

The method according to claim 13 or 14
characterized by the further step of

pivoting the gripper (40) about at least two directions
of rotation relative to the palette (20) while the flexible
plate (50) is attached to the single charge (14).

Patentanspriiche

1.

Entpalettierungsvorrichtung (30) zum Abladen von
Ladungen (14) von einer Palette (20) mit einem Grei-
fer (40), mittels dessen eine einzelne Ladung (14)
einklemmbar ist, und mit einer Positionierungsvor-
richtung, mittels derer der Greifer (40) relativ zur Pa-
lette (20) schwenkbar und positionierbar ist, wobei
der Greifer (40) eine zumindest teilweise flexible
Platte (50) umfasst, mittels derer die einzelne La-
dung (14) von der Palette (20) abnehmbar ist,
dadurch gekennzeichnet, dass

die flexible Platte (50) beim Aufbringen einer Druck-
kraft (90) elastisch verformbar ist, die zwischen der
flexiblen Platte (50) und der Palette (20) und/oder
einem Trennbogen (22) zwischen den Ladungen
(14) mittels des Greifers (40) ausgelibt werden kann,
wahrenddieflexible Platte (50) so ausgelegtist, dass
sie infolge der Druckkraft (90) nach oben gebogen
wird.
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Entpalettierungsvorrichtung (30) nach Anspruch 1,
dadurch gekennzeichnet, dass

der Greifer (40) eine obere Klemme (42) umfasst,
wobeidie einzelne Ladung (14) zwischen deroberen
Klemme (42) und der flexiblen Platte (50) einklemm-
bar ist.

Entpalettierungsvorrichtung (30) nach Anspruch 1
oder 2,

dadurch gekennzeichnet, dass

die flexible Platte (50) eine erste Plattenkomponente
(60) und eine zweite Plattenkomponente (70), die an
der ersten Plattenkomponente (60) befestigt ist, um-
fasst, wobei die erste Plattenkomponente (60) zwi-
schen der zweiten Plattenkomponente (70) und der
oberen Klemme (42) angeordnet ist und wobei eine
obere Oberflache (62) der ersten Plattenkomponen-
te (60) in Richtung der oberen Klemme (42) gewandt
ist.

Entpalettierungsvorrichtung (30) nach Anspruch 3,
dadurch gekennzeichnet, dass
die erste Plattenkomponente (60) zumindest teilwei-
se mit einer Antihaftbeschichtung an ihrer oberen
Oberflache (62), die in Richtung der oberen Klemme
(42) gewandt ist, beschichtet ist.

Entpalettierungsvorrichtung (30) nach Anspruch 3
oder 4,

dadurch gekennzeichnet, dass

die zweite Plattenkomponente (70) eine groRere
Ausdehnungslange (b) als die erste Plattenkompo-
nente (60) gemaR einer Einflhrungsrichtung (100)
umfasst.

Entpalettierungsvorrichtung (30) nach einemder An-
spriuche 3 bis 5,

dadurch gekennzeichnet, dass

die erste Plattenkomponente (60) eine Neigung (74)
umfasst, die an einem freien Ende (72) der ersten
Plattenkomponente (60) angeordnet ist und die sich
von einer Oberflache (76), die der zweiten Platten-
komponente (70) zugewandt ist, zu ihrer unteren
Oberflache (78), die von der zweiten Plattenkompo-
nente (70) abgewandt ist, erstreckt.

Entpalettierungsvorrichtung (30) nach einemder An-
spriuche 1 bis 6,

dadurch gekennzeichnet, dass

der Greifer (40) eine Saugvorrichtung (102) umfasst,
mittels derer der Trennbogen (22) zwischen den La-
dungen (14) von der Palette (20) entfernbar ist.

Entpalettierungsvorrichtung (30) nach Anspruch 7,
dadurch gekennzeichnet, dass

die Saugvorrichtung (102) mindestens einen Saug-
napf (104) umfasst, mittels dessen der Trennbogen
(22) von der Palette (20) entfernbar ist.
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12.

13.

14.

15.

Entpalettierungsvorrichtung (30) nach einem der An-
spriche 1 bis 8,

dadurch gekennzeichnet, dass

der Greifer (40) eine Sensorvorrichtung (106) um-
fasst, mittels derer die flexible Platte (50) relativ zur
Palette (20) einstellbar ist.

Entpalettierungsvorrichtung (30) nach einem der An-
spriche 1 bis 9,

dadurch gekennzeichnet, dass

die Positionierungsvorrichtung als Roboter mit meh-
reren Gelenken ausgelegt ist.

Entpalettierungsvorrichtung (30) nach einem der An-
spriche 1 bis 10,

dadurch gekennzeichnet, dass

zumindest in einer Ausdehnungsrichtung die flexible
Platte (50) kirzer ist als die einzelne Ladung (14).

Entpalettierungsvorrichtung (30) nach einem der An-
spriche 1 bis 11,

dadurch gekennzeichnet, dass

die Ladungen (14) als Stapel von Kartonzuschnitten
ausgelegt sind.

Verfahren zum Abladen von Ladungen (14) von ei-
ner Palette (20) mittels einer Entpalettierungsvor-
richtung (30), die einen Greifer (40) und eine Positi-
onierungsvorrichtung zum Schwenken und Positio-
nieren des Greifers (40) relativ zur Palette (20) um-
fasst, wobei der Greifer (40) zum Abnehmen einer
einzelnen Ladung (14) von der Palette (20) verwen-
det wird,

gekennzeichnet durch einen Schritt,

in dem der Greifer (40), der eine flexible Platte (50)
umfasst, die flexible Platte (50) aufgrund eines Auf-
bringens einer Druckkraft (90) elastisch verformt, die
der Greifer (40) zwischen der flexiblen Platte (50)
und der Palette (20) und/oder einem Trennbogen
(22) austibt, wahrend die flexible Platte (50) an der
einzelnen Ladung (14) mittels des Greifers (40) be-
festigt wird, und so ausgelegtist, dass sie infolge der
Druckkraft (90) nach oben gebogen wird.

Verfahren nach Anspruch 13,

gekennzeichnet durch den weiteren Schritt des
Neigens der einzelnen Ladung (14) relativ zur Pa-
lette (20) mittels der flexiblen Platte (50), bevor sie
von der Palette (20) abgenommen wird.

Verfahren nach Anspruch 13 oder 14,
gekennzeichnet durch den weiteren Schritt des
Schwenkens des Greifers (40) um mindestens zwei
Drehrichtungen relativ zur Palette (20), wahrend die
flexible Platte (50) an der einzelnen Ladung (14) be-
festigt ist.
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Revendications

Dispositif de dépallétisation (30), destiné a déchar-
gerdes charges (14) d’'une palette (20), comprenant
un préhenseur (40), au moyen duquel une charge
unique (14) peut étre serrée et comprenant un dis-
positif de positionnement, au moyen duquel le pré-
henseur (40) est pivotable et positionnable par rap-
port a la palette (20),

le préhenseur (40) comprend une plaque au moins
partiellement flexible (50), au moyen de laquelle la
charge unique (14) peut étre enlevée de la palette
(20),

caractérisé en ce que

la plaque flexible (50) est déformable élastiquement
sur application d’une force de pression (90), qui peut
étre exercée entre la plaque flexible (50) et la palette
(20) et/ ou une plaque intercalée (22) entre les char-
ges (14), au moyen du préhenseur (40), tandis que
la plaque flexible (50) est adaptée pour étre pliée
vers le haut, en résultat de la force de pression (90).

Dispositif de dépallétisation (30) selon la revendica-
tion 1,

caractérisé en ce que

le préhenseur (40) comprend un serrage supérieur
(42), dans lequel la charge unique (14) peut étre ser-
rée entre le serrage supérieur (42) et la plaque flexi-
ble (50).

Dispositif de dépallétisation (30) selon la revendica-
tion 1 ou 2,

caractérisé en ce que

la plagque flexible (50) comprend un premier compo-
sant de plaque (60) et un second composantde pla-
que (70), qui est fixé au premier composant de pla-
que (60), dans lequel le premier composant de pla-
que (60) est agencé entre le second composant de
plaque (70) et le serrage supérieur (42) et dans le-
quel une surface supérieure (62) du premier com-
posant de plaque (60) est dirigée vers le serrage
supérieur (42).

Dispositif de dépallétisation (30) selon la revendica-
tion 3,

caractérisé en ce que

le premier composant de plaque (60) est revétu au
moins partiellement avecun revétementanti-adhésif
sur sa surface supérieure (62), dirigée vers le ser-
rage supérieur (42).

Dispositif de dépallétisation (30) selon la revendica-
tion 3 ou 4,

caractérisé en ce que

le second composant de plaque (70) comprend une
longueur d’extension (b) plus grande que le premier
composantde plaque (60), selon un sens d’insertion
(100).
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Dispositif de dépallétisation (30) selon 'une quelcon-
que des revendication 3 a 5,

caractérisé en ce que

le premier composant de plaque (60) comprend une
pente (74), qui est agencée a une extrémité libre (72)
du premier composant de plaque (60) et qui s’étend
depuis une surface (76) faisant face au second com-
posant de plaque (70), vers sa surface inférieure
(78), détournée du second composant de plaque
(70).

Dispositif de dépallétisation (30) selon 'une quelcon-
que des revendications 1 a 6,

caractérisé en ce que

le préhenseur (40) comprend un dispositif d’aspira-
tion (102), au moyen duquel la plaque intercalée (22)
entre les charges (14) peut étre enlevée de la palette
(20).

Dispositif de dépallétisation (30) selon la revendica-
tion 7,

caractérisé en ce que

le dispositif d’aspiration (102) comprend au moins
une ventouse (104), au moyen de laquelle la plaque
intercalée (22) peut étre enlevée de la palette (20).

Dispositif de dépallétisation (30) selon 'une quelcon-
que des revendication 1 2 8,

caractérisé en ce que

le préhenseur (40) comprend un dispositif formant
capteur (106), au moyen duquel la plaque flexible
(50) peut étre réglée par rapport a la palette (20).

Dispositif de dépallétisation (30) selon 'une quelcon-
que des revendication 12 9,

caractérisé en ce que

le dispositif de positionnement est congu comme un
robot a articulations multiples.

Dispositif de dépallétisation (30) selon 'une quelcon-
que des revendication 1 a 10,

caractérisé en ce que

la plaque flexible (50) est plus courte que la charge
unique (14) dans au moins un sens d’extension.

Dispositif de dépallétisation (30) selon 'une quelcon-
que des revendication 1 a 11,

caractérisé en ce que

les charges (14) sont congues comme des piles de
flans de carton.

Procédé de déchargement de charges (14) d’une
palette (20) au moyen d’un dispositif de dépallétisa-
tion (30), qui comprend un préhenseur (40) et un
dispositif de positionnement, destiné a faire pivoter
et a positionner le préhenseur (40) par rapport a la
palette (20), dans lequel le préhenseur (40) est utilisé
pour enlever une charge unique (14) de la palette
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(20),

caractérisé par une étape

au cours de laquelle le préhenseur (40), qui com-
prend une plaque flexible (50), déforme élastique-
ment la plaque flexible (50) en raison d’'une applica-
tion d’une force de pression (90) qu’exerce le pré-
henseur (40) entre la plaque flexible (50) et la palette
(20) et/ ou une plaque intercalée (22), tandis que la
plague flexible (50) est fixée sur la charge unique
(14) au moyen du préhenseur (40) et est adaptée
pour étre pliée vers le haut, en résultat de la force
de pression (90).

Procédé selon la revendication 13,

caractérisé par I'étape supplémentaire consistanta
incliner la charge unique (14) par rapport a la palette
(20) au moyen de la plaque flexible (50) avant de
'enlever de la palette (20).

Procédé selon la revendication 13 ou 14,
caractérisé par I'étape supplémentaire consistanta
faire pivoter le préhenseur (40), autour d’au moins
deux sens de rotation, par rapport a la palette (20),
tandis que la plaque flexible (50) est fixée a la charge
unique (14).
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TISTSS

A0

LERAKODO BESZEOF RAKOMANY RAXLAPROL TORTENG LERAKASARA, VALAMINT

Pk

poR)

FLIARAS RAKOMANY }%XKji..‘s\ir‘}{if}L TORTING LERAKASARA
SEABADALMIIGENYRONTOR

Lerabodd esekde (30} rahomanyok (14) raklaprdl (30 tiriond lerakdodra, amebnek epy
darab rakatot {14} .me.gfag{’s megfopdeschtse (40 & g megfogdesskdz (30) elfordiicnn ¢
raklaphor 20y visonyitott  podiclondlisdrs  Malaldtott  poziclondldsaskéss  ven,
ahol a megfogdesaktn (40} legalibh résebon rupaimas tdledval (50) van ellitva, amelynek
segiiségovel ax epy durady rakomany (141 a raklaprd! (203 eltdvolithasd,

sezal jellemerve, hogy

& rugabmas talea (30) €5 a vaklap (20) ésfvagy o rabomsayek (14) kbetn slhelverkedd
betdtlamer (22} Roedt kislakule, a2 wegfogdesek@s 40y alial kifejett nyvomderd {80
hatasdra rugalmay alakviliosdson képes dtmenni, abol s rugalmas wdlea (307 gy van
kiatakitva, hogy a nyomderd (807 batdadra folfelé hajolon ol

Az L igénypont szerintd lerakodd ssditiz (30),

azzal jellamerve, hogy

2 wmeglogdesskiiz (40) sgy folsd srorftéesskdzzel (42) van elldiva, dhol a2 egy darab
rakomdny (14) & Rolsd srorfidosrkos (42) & a rugahnas taloa (30) kies boszorithaid,

Az lvagy 2. igénypont szerintl lerakoda esskdiz (30),

areal pllomesve, hogy |

a rugalmas alednak (38} van sy elsd dloacleme (60), 85 ey, ax olsd tleaclomber (6
riipeitet! nrisodii dicacleme (70} abol az elad tiloaciom (30) & misodik tdleastem (70) &5 &
felad szorftcesekas (42) ko8 van clrondeave, & shol az ols tlonclom (607 felsd folitote
(02} a teled szoritdesekdz (421 Rld Indnval.

A 3L igdnypont szeriuatt lerakoda esskide (30},

axeal jellemenve, hogy

az elsd tdloaclen (60} felsb, a felad seoritdesekaz (42) fuld iranvuld felilete (823 legalabhb
résebon tapadasmentes bovonatial var ellgtva,

A3 vagy 4. igdaypont sseciott lerakodd eszloz (30,

arvad jellenmigrve, hogy

a masodik tdleactern (70} 2 bebelyezdst rangba (100} a2 olsd tslcnslemngl (60) nagvolih

tavalsdpra () nvllik ke
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A 33, igenypontok birmelyike seerintt lorakodd sarkas (303,
axzal fellomerve, hogy
z elsd taleaciom {f{ii}} egy ferde szakasst (74) tartalmas, amely gz ols8 lenclem (60) egvik

;

szabad végén (73 ehrendesett, &5 amely a mdsndik ttloaskan (70 ol irdnyuld lglad

{70y alulse, a masodik wdloaciemidl (70) eifveduls feltletdiy (78) terjed

Ax I-6 igénypomok barmelvike szerint lorakodd exzkz (30),

szesl jeltomeryve, hogy

a muegtogdeszkamnek (40} rakomdnvek (14) kowitl betétdemest (O2) a raklapedl (3
shavolfo spfvdesskiise (102 van

A 7. dgdoypont szerintl lormkodd esekon (303,

szeal jellemerve, bogy

8 szivoesekis {'i{}Z} Eega}éhb egy. a beletlemernek (32) a vakdaprdl (20) wirténd

Az 1B igdny ;:»m";tﬁi\ i’sa*meiwi\:ﬁ szerindi levakaodd eszke (303,

azzal jeBomsave, hogy

a meglfogdesrktz ($0) » rugalmas tilea (30) raklaphoz (200 viszouyiiott helvzeldnek
bedllitdsdra crrckeltieaskdneal (108) van olldtva,

Az 19 ygdunypontok barmelyvike seerinti lerakods eszkde (30),

nzzal jeliemenve, hogy

a poziciondloeszhar Wwhbesuklos robotként van kslakitva,

CAx -1 igdayvpontok barmelyike szerintl lerakodd esrkdz (30),

azeal jellemeave, hogy

4 rugaimas tilea (30) logaldbb egy rdnyt kiterjedése az egy davab rakomdnyéudl (14

rividebb,

cAx - dgdaypontok barmelyike szerintt lerakodd eszkaz (30,

azzal jellemerve, hogy

a rabomanyok (141 kartonlapok halmazdhst 4t

- Eljards rakominyok (14} midaprd! (20) wirdnd Jevakidsdre lovakodd esekzxel (303, amely

ferakodo cekdznek G0 megfogdesskéioe (40) & v megfogdesaktat (403 a raklaphor 20
viszonyitve elordié s poriciondlé poriciondldeszkdze van, abol a megfogdeszhiar (40
egy  davab  rakatnek (14} a raklapedl (20) waénd elwvoliidsdra  alkshwazzuk,
azzal jellemerve, hogy o oljdeds sordn az aldbbi Kpdst hajijuk végre

a rugalmas tiledval (30} ellitott mepfogdesehdrael {40} a rugalmas wdlodt (39) &a

meglogdesskar (40) altal o rogaimas tdlen (50} & g rokiap (20) deivagy a boidtlemes

v

kdadtt kialakitott nyomader® (90) segitségdvel rugalmas alakvaliozdsnak vetiitk alg, shol a



':f,}’s

- A3 igdnypont seerintl eljdrds,

a3

rugalinas Wlos (50} a weglogdeszkie (40) sopitadpdvel ar epy darab rekoménvhoe (14) van

ceatlakoziatva, 83 gy van kinlakitva, hogy a nyomoerd (90) hatdsara folfeld hajolion el
swrnl jellevnerve, hogy tovabhad av alabbi Iépést 1v végrehagtiuks

a2 egy daeab rakomdoyt {14) g raklapedl (20} ntend cltdvolitis w161 2 rugabmas e (38

segitedpevel a raklapher (20) viszonyiiva megddntidk,

AR, vagy ML igdaypont seprintl eljdeds,
azzal jellemerve, hogy tovabba az aldbbi epdst s véprehajtjuks

8 meglogoeszkiat (40} & mkdaphoz (30) viszonyitve lopaldhb két forgdsirdovban stforditiuk,

msikdizhen a rogalmas talea (30) az egy darah rakomdnyhoz (14) van coutlakostarva,

A mwghatalmazost
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