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DESCRIPTION

[0001] The present invention relates to a system for picking-up elements.

Background of the Invention

[0002] Brushes which form a support surface, which can be stationary, movable, or in the form
of an endless conveyor belt, while suitably fixed to a set of mechanical elements, are known
today.

[0003] Said surfaces are used in different industrial fields for conveying and/or handling
elements which require being lifted, which are hard to handle in contact with a regular planar
surface, or which cannot be in contact with a rigid or continuous surface.

[0004] Moreover, robotic systems using different tools to enable performing different tasks are
known. Said robotic systems are extremely versatile, and the various tasks can be carried out
through the specialization of said tools.

[0005] There are certain elements or products in respect of which the ideal manner of picking
them up is gravitational, i.e., picked up and supported at the lower part. Among such elements
are laminar elements such as cloths, fabrics, and plastics, flexible components and cables,
highly irregular objects, objects with wet surfaces, plant foods with delicate leaves, urban
waste, used beverage cans, Tetra Brik containers, etc.

[0006] These elements are usually placed on a planar surface, such that it is difficult to suitably
grip them without damaging the support surface or the element itself.

[0007] There are also elements which, for optimal pickup, due to their characteristics, irregular
shapes, surface dirt, etc., need to be completely pierced (using a pick), allowing individual or
multiple pickup and discharge. This could be the case of trash or garbage, or even flexible
laminar elements, such as cloths and fabrics.

[0008] GB2401095A discloses a system according to the preamble of claim 1 and a tool for
engaging, capturing and depositing food items comprises a bracket to couple the tool to a
device for imparting controlled movement to the tool, a plurality of fixed penetration pins to
capture food items by impalement, a penetration pin support member attached to the bracket,
an ejection member which has apertures through which the pins pass and means for imparting
movement between the support member and the ejection member.

Description of the Invention
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[0009] The need for a system for picking-up elements which facilitates picking up, i.e.,
gripping, securing, conveying, and leaving the elements, is therefore evident.

[0010] The mentioned drawbacks are resolved with the system for picking-up elements of the
invention, which has other advantages that will be described below.

[0011] The system for picking-up elements according to the present invention is defined in
claim 1, and it comprises:

= an automated arm provided with at least one tool at one of its ends for picking up said
elements, and
» a work surface on which said elements are placed,

wherein said tool comprises at least one pick, and in that the system also comprises a fixing-
ejecting element, which fixes an element to be picked up at the initial site before being picked
up by the at least one pick; and removes from the at least one pick an element that has been
picked up at the target site.

[0012] Advantageously, said tool also comprises a head at which said at least one pick is fixed.

[0013] Furthermore, said fixing-ejecting element preferably comprises at least one hole or
groove for the passage of said at least one pick.

[0014] Said fixing-ejecting element is fixed and said automated arm is movable with respect to
said fixing-ejecting element.

[0015] According to an alternative embodiment, said fixing-ejection plate incorporates an array
of flexible bristles which contact the element to be picked up before the pick, so as to assure
that it is fixed during picking.

[0016] Advantageously, said work surface comprises a plurality of flexible bristles on which
said elements are placed.

[0017] Although the pick can have any suitable shape or configuration, said at least one pick is
preferably in the form of a needle or blade, where it can incorporate retaining elements, such
as a hook, harpoon, or saw shape, or rubbery elements.

[0018] Preferably, an end of said at least one pick for perforating said element is beveled.

[0019] Furthermore, said at least one pick can be pivoting in relation to said head.

Brief Description of the Drawings
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[0020] To better understand the preceding description, a set of drawings is attached in which
practical embodiments are depicted schematically and only by way of nonlimiting example.

Figure 1 is a front elevational view of several pick embodiments for use with the pick-up system
according to the present invention;

Figures 2 to 5 are perspective views of a process of picking up a laminar element with the pick-
up system not according to the present invention;

Figure 6 is a perspective view of the pick-up system according to the present invention;

Figure 7 is a front elevational view of an embodiment of two picks assembled in a head, having
their ends beveled;

Figure 8 is a front elevational view of picks of the pick-up system according to the present
invention which is used for picking up a bottle; and

Figure 9 are views of a process for picking up a volumetric element with the pick-up system
according to the present invention.

Description of Preferred Embodiments

[0021] The present invention relates to an improved, automatic, and modular pick-up system
for picking up elements 3, such as objects or materials, by means of at least one pick 1 which
allows retaining the elements perforated by said pick 1 and subsequently ejecting them.

[0022] The pick-up system according to the present invention comprises one or more picks 1
which can have variable profiles and designs.

[0023] For example, a pick 1 can be in the form of a needle, blade, harpoon, etc. and can
have an inclination with respect to the element 3 to be picked up.

[0024] The pick-up system according to the present invention also comprises an independent
or a common fixing-ejecting element 2 on these picks 1, which have a dual purpose: to fix the
elements to be picked up before picking and to eject them from the picks 1 by sliding.

[0025] This fixing-ejecting element 2 moves longitudinally along the picks 1, even past its end
from where the element 3 is picked up for perfect ejection thereof.

[0026] These picks 1 and the fixing-ejecting element 2 are designed and distributed based on
the dominant geometry of the elements 3 to be picked up, which consist of widely varying
geometries and volume, ranging from plastic bottles, cardboard, plastic, or aluminum
containers, plant elements in various shapes and textures, thin layers of plastic or paper film,



DK/EP 3822049 T3

individual or multiple layers of fabrics or similar flexible laminar materials arranged in planar
form on the surface of a base, etc.

[0027] Figure 1 shows different design variables of the picks 1 according to different
application needs.

[0028] Preferably, the elements 3 to be picked up are placed on a work surface 4 formed by
flexible bristles of different arrangements, designs, lengths, densities, and materials, which act
as a floating surface support for the elements and materials to be picked up. Occasionally this
work surface 4 is also used as a conveying surface, and it is where the element 3 to be picked
up is deposited.

[0029] Examples of these work surfaces are described in documents EP 2 656 987 A1 and EP
3 106 411 A1, belonging to the same inventor as the present application.

[0030] The advantage of the design of this work surface 4 is that it allows deep penetration of
the picks 1, piercing the elements 3 to be picked up at its lower part, i.e., the part that is in
contact with the surface of bristles, allowing these elements 3 to be picked up to be fixed in a
simple manner to the pick 1 or picks which are located in a suitable position according to the
nature, dimension, and arrangement on the work surface 4 so that this penetration is effective,
even in individual sheets of films, fabrics, and laminar materials.

[0031] Therefore, a specific design, a suitable positioning and design of these picks 1, an
optimal securing of the different elements of the elements 3 to be picked up before being
perforated, and a quick and convenient ejection system formed by said fixing-ejecting element
2, are required.

[0032] The work surface 4 with flexible bristles prevents the picks 1 from having to be retracted
and the depth thereof controlled so as to prevent the collision of the picks with said stationary
or movable work surface 4 which supports the elements 3 to be picked up and does not
damage this work surface 4 or the picks 1.

[0033] That is particularly important in laminar and flexible elements, which are impossible to
pick up by perforating with other systems, which in turn allows picking up different layers of
material.

[0034] Advantageously, the picks 1 are located at a movable end of an automated arm 5 or
robot, which can be of the anthropomorphic, Cartesian, delta, or SCARA type, or any other
type of automaton which allows movement and supports the suitable load according to the
target material.

[0035] Said automated arm 5 features a suitable distribution of picks 1 according to the level of
separation, hardness and geometric distribution of the elements 3 to be picked up.
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[0036] The picks 1 can in turn have different geometries so as to prevent the rotation and the
unwanted movement of the elements 3 to be picked up once they have been penetrated by the
picks 1, such that both if the pick 1 is individual or in a group, the position of the element 3 that
has been picked up is controlled, which allows a very rapid movement of the automated arm 5
and a controlled positioning during extraction of the element 3 to be picked up.

[0037] For this reason, the elements of the pick-up system according to the present invention
are interchangeable, based on the element 3 to be picked up, which the system will select and
use as appropriate.

[0038] Examples of tool interchange system are described in documents EP19382374,
belonging to the same inventor as the present application.

[0039] The pick-up system according to the present invention also comprises a head 6 where
the picks 1 are fixed and the fixing-ejecting element 2 can move with respect to the head 6, for
example, by means of an electrical drive, pneumatic drive, or other mechanical combinations,
thus allowing detachment of the element that has been picked up at a delivery point by means
of the movement of the fixing-ejecting element 2 with respect to the head 6.

[0040] At the time of the pick-up, the fixing-ejecting element 2 is located in the outer area of
the tip of the picks 1, contacting the element 3 to be picked up before the picks 1.

[0041] This fixing-ejecting element 2, therefore, acts as a fixing for the elements 3 to be picked
up. This fixing allows a quick and sure entry of the pick 1 since the element to be picked up
does not move at the time of penetration, allowing precise insertion of the pick 1.

[0042] It should be indicated that the pick-up system according to the present invention can
also work without this prior fixing performed by the fixing-ejecting element 2 in cases where the
elements 3 to be picked up are very stable or planar and penetration of the pick 1 requires little
effort.

[0043] This fixing-ejecting element 2 is designed such that the picks 1 pass through same,
since its design incorporates holes arranged for this purpose.

[0044] At the time of penetration, this fixing-ejecting element 2 is retracted longitudinally over
the picks 1, which can fully enter the elements 3 to be picked up effortlessly and the fixing-
ejecting element 2 can be arranged in the rear part of the elements 3 that have been picked up
and perforated, often in contact with these elements, and spaced apart in the opposite
direction from the tips of the picks 1.

[0045] This fixing-ejecting element 2 moves in the reverse direction, i.e., towards the
penetrating tips of the picks 1, when the elements 3 to be picked up are to be detached from
the picks 1, the elements 3 sliding over the picks so that they can be released. This longitudinal
movement can be carried out pneumatically, with motors, or through the actual movement of
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the automated arm 5.

[0046] Figure 6 shows a configuration of the pick-up system according to the present
invention, which consists of using only the head 6 where the picks 1 are fixed in the automated
arm 5. That is, in this embodiment the fixing-ejecting element 2 is not provided in the movable
part of the system, and only a stationary ejection element 2 fixed at a delivery point is used,
said stationary ejection element 2 comprising one or more grooves for picks 1 where they can
be freely fitted and slid.

[0047] This only stationary ejection element 2 has grooves so as to allow the perpendicular
entry of the picks and, when placed between the head 6 and the element 3 to be picked up,
allows the detachment of the element by means of the movement of the automated arm 5 in
the direction opposite to that of the pick-up direction, using the only ejection element at the
delivery point as a retention of the elements 3 to be picked up.

[0048] This system is very simple and useful for some types of elements to be picked up, such
as stable geometric stationary elements, in which the nature of the material does not allow
movement when the tip of the pick 1 contacts same in order to penetrate it, such that this
stress does not affect it and allows it to be pierced.

[0049] Figure 9 shows another possible configuration of the fixing-ejecting element 2, which
incorporates an array of flexible bristles securing the element 3 to be picked up before being
perforated.

[0050] Moreover, in the head 6 where the picks 1 are located, the latter are advantageously
arranged such that their pointed ends are deliberately positioned facing one another, thereby
establishing outward horizontal movement with respect to the plane of the element 3 to be
picked up at the time of pick-up which creates a securing stress on the element 3, preventing it
from slipping and being detached by itself in an undesirable manner.

[0051] That is possible because the pointed ends are advantageously sectioned in diagonal,
i.e., such that the pointed end is tangent to a point of the arc of the section of the pick 1,
therefore, not concentric with the axis of the pick, as can be seen in Figure 7.

[0052] The picks 1 can have various geometries and dimensions: circular, square, rectangular,
etc., suited to the elements 3 to be picked up and so as to prevent the rotation of the
perforating elements when there is only one pick 1.

[0053] The tips of these picks 1 can be interchangeable and made of harder materials, such
that when the edge becomes dull and its penetration capacity is reduced, it is not necessary to
change the entire pick 1, which results in a lower maintenance cost.

[0054] In cases of elements to be picked up which have certain rigidity and particularities
concerning their physical behavior, it is also contemplated to use picks 1 with the sharp end
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being concentric, preventing the previously described horizontal movement, and with slots,
harpoons, knurling, blasting, with intermediate areas made of materials which exhibit retention,
such as silicone or another texture in the part behind the area of the penetration tip according
to the material, providing grip so as to prevent the unwanted falling of the element 3 to be
picked up.

[0055] The need to use the aforementioned work surface 4 based on bristles is even more
obvious in this case, since it is not compromised by the elements being picked up.

[0056] The pick-up system according to the present invention is also effective for the picking
up and positioning of adhesive labels on elements to be picked up by means of the use of the
pick-up system with picks in multiple urban and industrial waste, packaging, logistics, and
industrial processing applications.

[0057] Although reference has been made to specific embodiments of the invention, it is
obvious for one skilled in the art that the described pick-up system is susceptible to a number
of variations and modifications, and that all the mentioned details can be replaced with other
technically equivalent ones without departing from the scope of protection defined by the
attached claims.
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KRAV

1. System til opsamling af elementer, omfattende:

- en automatiseret arm (5) forsynet med mindst ét vaerktgj ved en af dens ender til at
opsamle naevnte elementer (3), og

- en arbejdsflade (4), hvorpd naevnte elementer (3) er placeret,

hvor vaerktgjet omfatter i det mindste én hakke (1), og hvor opsamlingssystemet endvidere
omfatter et fikseringsudstagdningsselement (2), som fjerner fra den mindst ene hakke (1) et
element (3), der er blevet samlet op,

kendetegnet ved at fikseringsudstgdningselementet (2) er fikseret, og at den
automatiserede arm (5) er bevaegelig i forhold til fikseringsudstgdningselementet (2).

2. System til opsamling af elementer ifglge krav 1, hvor veerktgjet ogsd omfatter et hoved (6), pd
hvilket den mindst ene hakke (1) er fastgjort.

3. System til opsamling af elementer ifglge krav 1, hvor fikseringsudstadningselementet (2) omfatter
mindst ét hul eller rille til passage af den mindst ene hakke (1).

4. System til opsamling af elementer ifglge krav 1, hvor fikseringsudstgdningselementet (2) omfatter
en flerhed af fleksible bgrstehdr.

5. System til opsamling af elementer ifglge krav 1, hvor arbejdsfladen (4) omfatter en flerhed af
fleksible bgrster, hvorpd elementerne (3) er placeret.

6. System til opsamling af elementer ifglge krav 1, hvor den mindst ene hakke (1) er i form af en
ndl eller harpun.

7. System til opsamling af elementer ifglge krav 1, hvor en ende af den mindst ene hakke (1) til
perforering af elementet er affaset.

8. System til opsamling af elementer ifglge krav 2, hvor den mindst ene hakke (1) er drejelig i forhold
til hovedet (6).
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DRAWINGS
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