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“ROBOTIZED HANDLING ASSEMBLY”

FIELD OF THE INVENTION

The present invention concerns a robotized handling assembly for handling

objects such as, by way of example only, containers, packages, pharmaceutical

articles or products such as blisters, sachets, bags, vials, bottles, syringes,

needles.

In particular, the robotized handling assembly of the present invention is

particularly suitable to handle packages, or blanks, and to shape them.

BACKGROUND OF THE INVENTION

Automated systems for handling objects and articles are widely used in

various sectors, such as for example the pharmaceutical, cosmetic or food

sectors.

Examples of automated object handlers provided with gripping members for

handling objects, in particular configured as jaws or suchlike, are described in

patent documents CN 102674018 A, WO 2015/12318 Al, JP 2010005736 A, US

2019/047158 Al, JP S6094486 U, CN 109279090 A, EP 1.293.307 A2, EP

1.032.534 A l and JP 2013223905 A.

Especially in the pharmaceutical sector, but not exclusively, there is often the

need to handle, take, position and release objects such as containers, packages,

pharmaceutical articles or products such as blisters, sachets, bags, vials, bottles,

syringes, needles.

For example, it is known that one of the most complex operations that these

automated systems have to perform is the operation of shaping a package starting

from the same package in a flattened configuration, also called a flat blank.

In fact, in order to reduce storage space, but also to facilitate possible printing

and operations for applying tags, stamps or labels, the packages are kept in the

flattened configuration and stacked one on top of the other until the moment to

shape them comes.

Typically, standard packages comprise walls connected to each other in order

to form a parallelogram that can go from the flattened configuration, substantially

two-dimensional, to the shaped configuration, substantially three-dimensional,

when a thrust is applied to one of the edges.



The complexity of the operation to shape the packages derives from the fact

that the packages in a flattened configuration are difficult to hold, both because

they have substantially coplanar gripping points, and also because they are made

of deformable or flexible materials such as paper and/or cardboard.

Furthermore, to avoid deformation of the packages, the thrust action to shape

them can be performed only from one of the edges as above, this forcing the

current automated systems to operate on packages that always have the same

orientation making them, in practice, not very flexible, also due to possible

format changes or different orientation of the flattened packages that are fed.

The packages, in fact, can have very different formats, that is, very different

shapes and sizes, due to the objects they have to contain; however, current

automated systems are not very flexible when it comes to a change in format.

This forces to create a certain number of automated systems carefully designed to

shape specific packages, or to carry out modification interventions of the

automated system in order to adapt it to operate on new package formats.

This of course entails, on the one hand, high investment costs on automated

systems, and on the other hand, a certain waste of time, given that the continuous

modifications of the system require a calibration thereof, in order to avoid

precision errors that can lead to non-compliance of the packages that have been

shaped.

There is therefore the need to perfect a robotized handling assembly that can

overcome at least one of the disadvantages of the state of the art.

In particular, one purpose of the present invention is to provide a robotized

handling assembly that is very flexible, that is, able to shape packages of

different formats, and therefore is flexible with respect to the format change

operation.

Another purpose of the present invention is to provide a robotized handling

assembly that is able to shape a flattened package by acting indifferently from

one or the other of the edges of the parallelogram that defines it.

Another purpose of the present invention is to provide a robotized handling

assembly that is very versatile, able to shape a package and also perform other

operations of handling, orienting, positioning, and releasing objects.

Yet another purpose is to provide a robotized handling assembly that is



versatile also from the point of view of the variety of objects that it can handle,

grasp, rotate, position, move, not only packages, but also other objects, such as

containers in general, or accessories intended to form or make up a final

packaged product, such as for example the information leaflets of drug packages

or other.

The Applicant has devised, tested and embodied the present invention to

overcome the shortcomings of the state of the art and to obtain these and other

purposes and advantages.

SUMMARY OF THE INVENTION

The present invention is set forth and characterized in the independent claims.

The dependent claims describe other characteristics of the present invention or

variants to the main inventive idea.

In accordance with the above purposes, a robotized handling assembly for

handling a package starting from a piece of flattened cardboard comprises an

automated handling head and an attachment mandrel.

The handling head comprises a jaw unit provided with two opposite handling

jaws, and each jaw comprises a support body. The handling head comprises at

least one lever which is associated with the support body of at least one of the

two jaws, and is able to be driven into rotation. Furthermore, the handling head

comprises at least one suction gripping member.

The handling head also comprises means to move each support body in order

to move the support bodies with respect to each other in a direction of movement,

so as to adjust the reciprocal distance of the respective handling jaws in order to

adapt it to the shape and/or size of the piece of flattened cardboard.

In accordance with embodiments provided here, the suction gripping member

as above is associated with the support body of at least one of the two jaws so as

to be moved by the movement means.

The attachment mandrel has a proximal end able to be connected to a

robotized arm of an automated operator, and a distal end connected in a stable

and selectively removable manner to the automated handling head.

In accordance with one variant, the handling head comprises the jaw unit

provided with the at least two opposite handling jaws as above, of which one jaw

is equipped with two levers, while the other jaws is equipped with one lever. In



this variant, the suction gripping members are positioned adjacent to the levers in

each jaw.

Embodiments of the present invention also concern a method to make a

package starting from a flattened piece of cardboard with the handling assembly

as above. The method provides the following steps:

- preparing a jaw unit provided with two opposite handling jaws, each jaw

comprising a support body;

- moving each support body with respect to the other support body in a direction

of movement so as to adjust the reciprocal distance of the respective handling

jaws, in order to adapt it to the shape and/or size of the flattened piece of

cardboard;

- picking up and holding the piece of cardboard by means of one or more suction

gripping members;

- creating the package by driving into rotation the levers associated with the

support bodies of the jaws, wherein at least one lever rotates from a position of

non-use in which the lever is substantially parallel to a lying plane of the

flattened piece of cardboard held by the one or more suction gripping members as

above, to a gripping position in which the lever, while the one or more suction

gripping members are kept active to hold the piece of flattened cardboard in

position, is rotated, substantially orthogonal to the lying plane in order to thrust

an articulation edge of the flattened piece of cardboard, causing the package to be

shaped in a three-dimensional configuration. According to one embodiment, the

step of creating the package provides that the lever of one of the two jaws is

maintained fixed in the gripping position, in order to act as an opposite abutment

striker.

In accordance with one characteristic aspect of the method according to the

present invention, the one or more suction gripping members are associated with

the support body of at least one of the two jaws so that the movement of the jaws

entails the simultaneous movement of the suction gripping member.

Embodiments of the present invention also concern an automated operator

having a body to which at least one robotized articulated arm is connected,

equipped with a robotized handling assembly in accordance with the present

description.



BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects, characteristics and advantages of the present

invention will become apparent from the following description of some

embodiments, given as a non-restrictive example with reference to the attached

drawings wherein:

- fig. 1 shows an automated operator with robotized arms each equipped, with

respect to a terminal end thereof, with a robotized handling assembly in

accordance with the present invention;

- fig. 2 shows a perspective view of a robotized handling assembly in accordance

with the present invention;

- fig..3 shows a lateral elevation view of fig. 2;

- fig. 4 shows another lateral elevation view of fig. 2;

- fig. 5 shows a perspective view of the handling head of the handling assembly

of fig. 2;

- fig. 6 shows a lateral elevation view of fig. 5;

- fig. 7 shows a section view of a part of fig. 3;

- fig. 8 is a view in separated parts of the robotized handling assembly in

accordance with the present invention;

- figs. 9-1 1 show a possible operating sequence of shaping a package with the

handling assembly of fig. 2.

To facilitate comprehension, the same reference numbers have been used,

where possible, to identify identical common elements in the drawings. It is

understood that elements and characteristics of one embodiment can conveniently

be incorporated into other embodiments without further clarifications.

DETAILED DESCRIPTION OF SOME EMBODIMENTS

We will now refer in detail to the various embodiments of the present

invention, of which one or more examples are shown in the attached drawings.

Each example is supplied by way of illustration of the invention and shall not be

understood as a limitation thereof. For example, the characteristics shown or

described insomuch as they are part of one embodiment can be adopted on, or in

association with, other embodiments to produce another embodiment. It is

understood that the present invention shall include all such modifications and

variants.



Before describing these embodiments, we must also clarify that the present

description is not limited in its application to details of the construction and

disposition of the components as described in the following description using the

attached drawings. The present description can provide other embodiments and

can be obtained or executed in various other ways. We must also clarify that the

phraseology and terminology used here is for the purposes of description only,

and cannot be considered as limitative.

Embodiments described using the attached drawings concern a robotized

handling assembly for handling objects 100, indicated as a whole with reference

number 10 in the attached drawings.

In this specific case, the objects 100 can be by way of example containers,

blanks, packages, pharmaceutical articles or products such as blisters, sachets,

bags, vials, bottles, syringes, needles.

In particular, the robotized handling assembly 10 is configured to shape a

package, or blank, or piece of cardboard 110 which is initially in a flattened or

semi-flattened configuration. A package 110 can comprise walls connected to

each other so as to form an articulated parallelogram which can pass from two to

three dimensions when a thrust is applied to one of the articulation edges,

determining the rotation of the parallelogram until it assumes a substantially

parallelepiped configuration.

The robotized handling assembly 10 for handling objects 100 comprises an

automated handling head 11 and an attachment mandrel 12.

According to one embodiment described here with reference to the attached

drawings, the handling head 11 comprises a jaw unit 13 provided with two

opposite handling jaws 14, 15, each comprising a support body 65.

The handling head 11 has at least one lever 16 associated with the support

body 65 of at least one of the two jaws 14, 15 and able to be driven into rotation,

for example by means of a pneumatic drive, in order to handle the objects 100.

The handling head 11 also comprises movement means 17 configured to move

each support body 65, in order to move the support bodies with respect to each

other in a direction of movement, so as to adjust the reciprocal distance of the

respective handling jaws 14, 15, in order to adapt it to the shape and/or size of the

flattened piece of cardboard.



The handling head 11 also comprises one or more suction gripping members

22 which cooperate with the levers 16 for handling the objects 100.

The suction gripping member 22 is associated with the support body 65 of at

least one of the two jaws 14, 15 so as to be moved by the movement means 17.

The attachment mandrel 12 has a proximal end 18 able to be connected to a

robotized arm of an automated operator 200, and a distal end 19 connected in a

stable and selectively removable manner to the automated handling head 11.

In accordance with one aspect of the present invention, the levers 16 and the

suction gripping members 22 are pneumatically driven by means of respective

branches or channels of a pneumatic drive circuit 21.

In accordance with example embodiments, shown in figs. 4-5, the support

body 65 of each jaw 14, 15 can comprise a support bracket 23 having a prevalent

development in the direction of an operating axis X, connecting the attachment

mandrel 12 and the handling head 11, and provided with a pivot portion 25

suitable to cooperate with the movement means 17 to adjust the reciprocal

distance of the jaws 14, 15.

The movement means 17 comprise at least one threaded pin 27 for

transmitting motion along a movement axis Y, parallel to the direction of

movement of the support bodies 65, and at least one guide pin 28 which allows to

stabilize the movement of the jaws 14, 15 during their movement.

In particular, the pivot portion 25 is equipped with holes 26 which allow the

passage of the threaded pin 27 for transmitting motion along the movement axis

Y, which extends orthogonal with respect to the operating axis X, and of the

guide pins 28.

At least one fluid chamber 29 is connected to the support bracket 23, in which

a plunger 30 is slidingly operative and associated with the at least one lever 16 of

the handling jaw 14, 15.

The fluid chamber 29 is fed by connectors 24a which allow to convey inside it

the operating fluid of the pneumatic drive circuit 21.

The plunger 30 is pivoted to the lever 16, with respect to an upper end 33

thereof so as to allow its rotation. For this purpose, the lever 16 is also pivoted to

the jaw 14, 15 with respect to another pivot point which allows it to act as the

fulcrum of the lever 16 during the rotation.



According to one aspect of the present invention, each lever 16 is configured

to rotate, independently of the others, from at least one position of non-use in

which the lever 16 is substantially orthogonal to the operating axis X, to at least

one gripping position, in which the lever 16 is substantially parallel to the

operating axis X. This allows to regulate the holding action both with respect to

the intensity and also the precision with which an object 100 is gripped.

Furthermore, as will be better described below, the rotation of the levers 16 of the

jaw 14 or of the jaw 15 from the position of non-use to the gripping position

allows, in cooperation with the suction gripping members 22, to shape a package

110.

In accordance with the embodiment described here, the levers 16 have an

elongated and tapered conformation, and have a pivot zone with respect to which

they are pivoted to the plunger 30 and to the jaw 14, 15, and a holding portion 3 1

provided with a corresponding holding surface which, when the lever is in the

gripping position, is in contact with the object 100 to be held, as shown in fig. 11.

In accordance with a preferred embodiment, shown for example in fig. 2, the

jaw unit 13 is provided with the jaws 14, 15, one of which is equipped with two

levers 16 and the other one of which is equipped with one lever 16, wherein each

jaw 14, 15 is provided with the suction gripping members 22 positioned adjacent

to the levers 16.

According to one embodiment, at least one of the jaws 14, 15 is equipped with

a pair of levers 16 and a pair of suction gripping members 22.

In accordance with possible embodiments, shown in figs. 4-5, each suction

gripping member 22 can be stably connected to the bracket 23 or to the fluid

chamber 29.

In accordance with possible embodiments, the suction gripping members 22

are advantageously cup-shaped and can be made of rubber material to more

easily adhere to the smooth surfaces of the objects 100, especially of a package

110.

The suction gripping members 22 are coplanar and thus define a gripping

plane P, indicated by the dotted line in fig. 2, on which the object 100 is held

during its handling.

To increase the gripping efficiency on the objects 100, each suction gripping



member 22 is provided with an aperture 34 by means of which, through the

pneumatic drive circuit 21, a depression is generated to attract and hold the

objects 100 on the gripping plane P. In particular, the suction gripping members

are connected to the drive circuit 2 1 by means of connectors 24b.

For this purpose, the suction gripping members 22 cooperate with the levers

16 holding the object 100 in position, while the levers 16, by rotating, perform a

holding action and/or other operating sequences on the object 100, for example

an operating sequence to shape a package 110. In this case, the suction gripping

members 22 can pick up the package 110, for example from a feed line thereof,

providing to hold it while the levers 16, by rotating, provide to shape it, as will be

better explained below.

In accordance with the embodiments shown in figs. 4-5, the movement means

17 comprise a pair of support frames 37 suitable to support a transmission unit 35

and the threaded pins 27 and guide pins 28.

The transmission unit 35 is connected in the direction of the operating axis X

to a drive shaft 36, and in the direction orthogonal to the operating axis X to the

threaded pins 27.

In accordance with possible solutions, the transmission unit 35 comprises

bevel gears that allow the transmission of the rotary movement from the direction

of the operating axis X to the direction orthogonal to the operating axis X.

In particular, the drive shaft 36, by means of the transmission unit 35, allows

the rotation of the threaded pin 27 which, cooperating with the jaw 14, 15, allows

it to be moved away from/toward the operating axis X for the suitable

adjustments based on the format of the object 100.

In this way, the robotized handling assembly 10 is extremely flexible since a

simple movement of the support body 65 of one jaw 14, 15 away from/toward the

support body 65 of the other jaw 15, 14, allows to adjust the distance between the

levers 1 and the size of the gripping plane P so as to adapt them to the size of an

object 100, in particular a package 110. For brevity, here and throughout the

present description when we refer to the relative movement between the jaws 14,

15, we indifferently mention the jaws 14, 15, themselves, or the respective

support bodies 65.

In accordance with some embodiments, the robotized handling assembly 10 is



provided with a motor member 48 housed in the attachment mandrel 12,

schematically shown in fig. 7 with a dashed line, configured to drive the

movement means 17. The motor member 48 can preferably be an electric motor,

advantageously of the brushless type.

In accordance with possible solutions, the adjustment of the reciprocal

distance between the jaws 14, 15 can be asymmetrical, that is, it is possible to

provide that the jaws 14, 15 are not always equidistant from the operating axis X,

that is, it is possible to provide the movement of only one of the jaws 14, 15

toward the other jaw 15, 14. In these cases, it is possible to provide more than

one motor member which manages the independent movement of the jaws 14,

15.

In accordance with one aspect of the present invention, the attachment

mandrel 12 is connected to the handling head 11 mechanically, by means of

releasable clamping means 20, and fluidically, by means of channels 49, 44 that

define the pneumatic drive circuit 2 1 and which develop from the attachment

mandrel 12 to the handling head 11 in order to drive the levers 16 and the suction

gripping members 22.

In particular, the attachment mandrel 12 is mechanically and fluidically

connected to the handling head 11 by means of a connection flange 38 which is

stably associated with the handling head 11.

The connection flange 38 can be stably associated with the handling head 11

by attachment means 39. In particular, the connection flange 38 is attached to the

frames 37 of the movement means 17 by the attachment means 39.

The connection flange 38 is provided with a base 42, with respect to which it

is mechanically and fluidly connected to the attachment mandrel 12, and a

connection portion 4 1 that anchors it to the handling head 11.

In accordance with the section view shown in fig. 5, the connection flange 38

is provided with channels 44 in fluidic communication with the channels 49

present on the attachment mandrel 12 for the passage of the operating fluid

relating to the control of the levers 16, shown by way of example in fig. 3 with

discontinuous line arrows, and for the passage of the operating fluid relating to

the control of the suction gripping members 22, shown by way of example in fig.

4 with discontinuous line arrows.



Advantageously, the channels 44 and the channels 49 are aligned with each

other and sealing elements 50 can be present in the junction zones in order to

prevent the leakage of operating fluid from the pneumatic drive circuit 21. In

particular, the channel 44 comprises a first portion 44a parallel to the operating

axis X, and a second portion 44b orthogonal to the operating axis X, exiting in a

radial direction from the external peripheral surface of the base 42 of the

connection flange 39 through connectors 45a, 45b. The channel 49 comprises a

first portion 49a parallel to the operating axis X, and a second portion 49b

orthogonal to the operating axis X, entering in a radial direction from the external

peripheral surface of the attachment mandrel 12 through connectors 51a, 51b, as

will be described in more detail below.

The base 42 can advantageously have a substantially cylindrical shape and is

provided on its external peripheral surface with attachment throats 43 for the

mechanical connection with the releasable clamping means 20.

In accordance with the embodiments shown in figs. 2-4, the attachment throats

43 are equally spaced on the external peripheral surface of the base 42 and are

conformed to cooperate with the releasable clamping means 20 which are

connected to the attachment mandrel 12 and configured to exert a selective and

adjustable holding action on the connection flange 38.

The connection flange 38 is also provided with a central hole 40 through in the

direction of the operating axis X, through which the drive shaft 36 is connected in

rotation with the motor member 48, schematically shown in fig. 7 with a dashed

line.

The fluidic and mechanical connection between the handling head 11 and the

attachment mandrel 12 by means of the connection flange 39 allows to associate

the handling head 11 with the attachment mandrel 12 in a very quick and

efficient manner, since it is not necessary to remove or apply connection cables

and/or pipes. This also makes it possible to quickly replace the handling head 11

if it is necessary to replace it and/or for maintenance interventions.

In accordance with the embodiments shown in figs. 2-4, the attachment

mandrel 12 is provided with a main body 47 inside which there is a compartment

46 configured to house at least the motor member 48 which drives the movement

means 17 and all the wiring connected to it.



The main body 47 is stably connected with respect to the proximal end 18 to

the automated operator 200, and with respect to the distal end 19 to the handling

head 11 by means of the connection flange 38.

The main body 47 is equipped with the releasable clamping means 20 which

are positioned in longitudinal grooves 52 made on the external surface of the

main body 47.

The grooves 52 are configured to house, at least partly, the releasable

clamping means 20 and to allow their rotation in order to exercise the holding

action on the connection flange 38.

The releasable clamping means 20 comprise holding levers 53 having

longitudinal extension parallel to the operating axis X and provided with a first

end 54 and a second end 55, wherein the first end 54 is mobile in a direction

orthogonal to the operating axis X by means of rods 56, and wherein the second

end 55 cooperates mechanically with the attachment throats 46 of the connection

flange 38 in order to exert a holding action on it.

In accordance with possible solutions, the rods 56 are connected to a

pneumatic drive unit 63 positioned in the internal compartment 46, in

correspondence with the proximal end 18.

In particular, the pneumatic drive unit 63 allows to adjust the movement of the

rods 56 and therefore the holding pressure that the second ends 55 of the holding

levers 53 exert on the attachment throats 46 of the connection flange 38.

The attachment mandrel 12 is provided, advantageously on the external

surface, with at least a pair of flow regulation devices 57, 58 which allow to

control the pressure and/or the flow rate of the operating fluid of the pneumatic

drive circuit 21. In particular, the flow regulating device 57 allows to regulate the

operating fluid which controls the rotation of the levers 16. The flow regulating

device 58 allows to regulate the operating fluid which controls the functionality

of the suction gripping members 22.

The flow regulation device 57 comprises at least one inlet connection 59 from

which the operating fluid to be regulated under pressure comes, and outlet

connections 60 which convey the regulated operating fluid toward the connectors

51a through means to transport the fluid, for example pipes or conduits shown by

way of example in fig. 3 with continuous arrows.



The flow regulation device 57 allows to adjust the rotation of the levers 16 of

the jaw 14 with respect to the levers 16 of the jaw 15 in an independent manner.

In this way, when the at least one lever 16 of the jaw 14 is in the position of

non-use, the at least one lever 16 of the jaw 15 can be in the gripping position, or

vice versa, or in intermediate positions.

This, advantageously, allows to carry out the rotation movement to shape the

box both with the levers 16 of the jaw 14 while the levers 16 of the jaw 15 act as

a fixed abutment, and also with the levers 16 of the jaw 15 while the levers 16 of

the jaw 14 act as a fixed abutment. In this way, the robotized handling assembly

10 is able to shape a package 110 by acting indifferently from one or the other of

the edges of the parallelogram that defines it.

In possible solutions, it is possible to provide to adjust the rotation of each of

the levers 16 of the jaw 14 and of each of the levers 16 of the jaw 15 in an

independent manner. In this way, it is possible to carry out operating sequences

which comprise a step of gripping or partial release of an object 100, or steps

which provide reciprocal and determinate positioning of parts of the object 100.

According to possible solutions, it is possible to provide at least one inlet

connection 59 configured to convey the operating fluid for the control in rotation

of the levers 16 of the jaws 14, 15.

In accordance with possible solutions, the operating fluid entering the

connection 59 can come from an industrial line of compressed air, or a dedicated

compressor.

The flow regulation device 58, on the other hand, comprises at least one outlet

connection 6 1 from which the operating fluid that was sucked in is discharged,

and inlet connections 62 which convey the operating fluid coming from the

connectors 51b through means to transport fluid, for example pipes or conduits

shown by way of example in fig. 4 with continuous arrows.

The flow regulation device 58 allows to adjust the suction intensity of the

suction gripping members 22 of the jaw 14 with respect to the suction intensity of

the suction gripping members 22 of the jaw 15 in an independent manner.

In accordance with possible solutions, it is possible to provide at least two

outlet connections 61, each of which is configured to discharge the operating

fluid coming from the suction gripping members 22 mounted on the jaws 14, 15.



In accordance with possible solutions, the operating fluid that was sucked in

exiting from the connection 6 1 can be supplied by an industrial line of air in

depression, or under vacuum, or by a vacuum pump.

In accordance with possible solutions, the flow regulation devices 57, 58 can

be or include valves, advantageously electrically controlled valves, that is,

solenoid valves.

Advantageously, providing the motor member 48 in the attachment mandrel

12, as well as the flow regulation devices 57, 58, the pneumatic drive unit 63 for

the releasable clamping means 20, the attachment mandrel 12 is the component

of the robotized handling assembly 10 that is designated to provide the electric

connections, wiring and drives, as well as advantageously also the pneumatic

wiring, for the clamping and functioning of the handling head 11. The latter,

therefore, can be easily dismantled with respect to the attachment mandrel 12 for

the most diverse needs, such as maintenance, replacement, repair, format change

or other, while keeping the attachment mandrel 12 connected to the respective

robotized articulated arm 220, 230. This is advantageous, since it does not

interrupt the electric wiring, the sliding electric contacts and other electric

connections, as well as the pneumatic connection in place between the

attachment mandrel 12 and respective robotized articulated arm 220, 230.

Consequently, after having disconnected the handling head 11 from the

attachment mandrel 12, releasing the releasable clamping means 20, the same or

a similar handling head 11, suitably prepared, can be easily reconnected to the

attachment mandrel 12, aligning the respective channels 49, 44 (see for example

fig. 8), thus connecting the pneumatic drive circuit 21, and the drive shaft 36

associated on one side with the transmission unit 35 on the handling head 11, and

on the other side with the motor member 48 provided in the attachment mandrel

12, restoring the functionality and operation of the handling head 1 in an easy

and rapid manner.

In accordance with a possible variant, the robotized handling assembly 10 for

handling objects 100 comprises the automated handling head 11 and the

attachment mandrel 12.

The handling head comprises the jaw unit 13 provided with the at least two

opposite handling jaws 14, 15, of which one jaw 14, 15 is equipped with at least



one lever 16 able to be pneumatically driven into rotation and at least one suction

gripping member 22, the other jaw 15, 14 is equipped with at least one suction

gripping member 22 for the purpose of handling the objects 100.

The handling head 11 also comprises the movement means 17 configured to

selectively move said jaws 14, 15 with respect to each other so as to selectively

adjust the reciprocal distance in order to adapt the handling of the objects 100

based on their shape and/or size.

The attachment mandrel 12 has the proximal end 18 able to be connected to a

robotized arm of an automated operator 200 and the distal end 19 connected in a

stable and selectively removable manner to the automated handling head 11, in

the direction of the operating axis X.

Embodiments of the present invention, shown in fig. 1, concern an automated

operator 200 having a body 210 to which at least one robotized articulated arm

220, 230 is connected, equipped with a robotized handling assembly 10 in

accordance with the present description. In the example described using fig. 1,

the automated operator 200 has a pair of robotized articulated arms 220, 230

connected to the body 210, each provided with a respective robotized handling

assembly 10.

Embodiments of the present invention also concern a method to shape a

package 110 in the form of a flattened blank or piece of cardboard. The method

provides to:

- prepare a jaw unit 13 provided with two opposite handling jaws 14, 15, each

jaw comprising a support body 65;

- move each support body 65 with respect to the other support body 65 in a

direction of movement, so as to adjust the reciprocal distance of the respective

handling jaws 14, 15, to adapt it to the shape and/or size of the flattened piece of

cardboard;

- pick up and hold the piece of cardboard by means of one or more suction

gripping members 22, fig. 9;

- create the package 110 by driving into rotation the levers 16 associated with the

support bodies 65 of the jaws 14, 15, wherein at least one lever 16 rotates from a

position of non-use, in which the lever 16 is substantially parallel to a lying plane

of the flattened piece of cardboard held by the one or more suction gripping



members 22, to a gripping position, in which the lever 16, while the one or more

suction gripping members 22 are kept active to hold the piece of cardboard in

position, is rotated, substantially orthogonal to the lying plane to thrust an

articulation edge of the piece of cardboard so as to cause the package 110 to be

shaped in a three-dimensional configuration.

According to one embodiment, the step of creating the package 110 provides

that the lever 16 of one of the two jaws 14, 15 is kept fixed in the gripping

position to act as an opposite abutment striker.

The method according to the present invention provides that the one or more

suction gripping members 22 are associated with the support body 65 of at least

one of the two jaws 14, 15 so that the movement of the jaws entails the

simultaneous movement of the suction gripping member 22.

In accordance with one aspect of the present invention, the method provides a

step of adjusting the jaws 14, 15 to selectively adjust their reciprocal distance in

order to adapt the handling of the package 110 based on its shape and/or size.

As shown in fig. 9, the package 110 is initially in a flattened configuration

which, in a lateral view, has the profile of a parallelogram. In this configuration

and orientation, the package has to necessarily be shaped with the levers 16 of the

jaw 14. In the event the package 110 is instead picked up and held in a

configuration and orientation symmetrical with respect to the case shown, the

package 110 has to necessarily be shaped with the levers 16 of the jaw 15.

The fact that, depending on the orientation and configuration of the package

110, the robotized handling assembly 10 still manages to shape it makes the

robotized handling assembly 10 extremely versatile and flexible.

It is clear that modifications and/or additions of parts may be made to the

robotized handling assembly as described heretofore, without departing from the

field and scope of the present invention.

It is also clear that, although the present invention has been described with

reference to some specific examples, a person of skill in the art shall certainly be

able to achieve many other equivalent forms of robotized handling assembly,

having the characteristics as set forth in the claims and hence all coming within

the field of protection defined thereby.

In the following claims, the sole purpose of the references in brackets is to



facilitate reading: they must not be considered as restrictive factors with regard to

the field of protection claimed in the specific claims.



CLAIMS

1. Robotized handling assembly for making a package ( 110) starting from a piece

of flattened cardboard, comprising an automated handling head ( 11) having:

- a jaw unit (13) provided with two opposite handling jaws (14, 15), each jaw

comprising a support body (65);

- at least one lever (16) associated with said support body (65) of at least one of

the two jaws (14, 15), said lever (16) being able to be driven into rotation;

- at least one suction gripping member (22);

- movement means (17) configured to move each support body (65), with the

purpose of moving the support bodies with respect to each other in a direction of

movement, so as to adjust the reciprocal distance of the respective handling jaws

(14, 15) in order to adapt it to the shape and/or size of the piece of flattened

cardboard;

characterized in that said at least one suction gripping member (22) is

associated with the support body (65) of at least one of the two jaws (14, 15) so

as to be moved by said movement means (17), and in that said assembly also

comprises an attachment mandrel (12) that has a proximal end (18) able to be

connected to a robotized arm of an automated operator (200) and a distal end (19)

connected in a stable and selectively removable manner to said automated

handling head ( 11).

2. Handling assembly as in claim 1, characterized in that one of said jaws (14,

15) is equipped with two levers (16), the other of said jaws (15, 14) is equipped

with one lever (16), wherein in each jaw (14, 15) said suction gripping members

(22) are positioned adjacent to said levers (16).

3. Handling assembly as in claim 1 or 2, characterized in that said levers (16)

and said suction gripping members (22) are pneumatically driven by respective

branches or channels of a pneumatic drive circuit (21).

4. Handling assembly as in claim 3, characterized in that said attachment

mandrel (12) is connected to said handling head ( 11) mechanically, by means of

releasable clamping means (20), and fluidically, by means of channels (49, 44)

that define said pneumatic drive circuit (21) which develops from said attachment

mandrel (12) to said handling head ( 11) in order to drive said levers (16) and said

suction gripping members (22).



5. Handling assembly as in claim 3 or 4, characterized in that said attachment

mandrel (12) is provided with at least one pair of flow regulation devices (57, 58)

configured to control the pressure and/or flow rate of the operating fluid that

drives said pneumatic drive circuit (21) in order to adjust respectively the levers

(16) and the suction gripping members (22).

6. Handling assembly as in any claim hereinbefore, characterized in that it is

provided with a motor member (48) housed in said attachment mandrel (12)

configured to drive said movement means (17).

7. Handling assembly as in any claim hereinbefore, characterized in that said

movement means (17) comprise at least one threaded pin (27) for transmitting

motion along a movement axis (Y) parallel to the direction of movement of the

support bodies (65), and at least one guide pin (28) that allows to stabilize the

movement of said jaws (14, 15) during their movement.

8. Handling assembly as in claim 1, characterized in that at least one of said

jaws (14, 15) is equipped with a pair of levers (16) and a pair of said suction

gripping members (22).

9. Handling assembly as in any claim hereinbefore, characterized in that each

lever (16) is configured to rotate, independently from the others, from at least a

position of non-use in which the lever (16) is substantially orthogonal to an

operating axis (X) connecting said attachment mandrel (12) and said handling

head ( 11), to at least a gripping position, in which the lever (16) is substantially

parallel to the operating axis (X).

10. Handling assembly as in claim 9, characterized in that said suction

gripping members (22) have a gripping plane substantially orthogonal to said

operating axis (X).

11. Handling assembly as in any claim hereinbefore, characterized in that said

movement means (17) are configured to move said jaws (14, 15) asymmetrically,

that is, moving only one of said jaws (14, 15), toward or away from the other jaw

(15, 14), while the latter is kept stationary.

12. Method to make a package ( 110) starting from a flattened piece of

cardboard, said method providing the following steps:

- preparing a jaw unit (13) provided with two opposite handling jaws (14, 15),

each jaw comprising a support body (65);



- moving each support body (65) with respect to the other support body (65) in a

direction of movement so as to adjust the reciprocal distance of the respective

handling jaws (14, 15), in order to adapt it to the shape and/or size of the

flattened piece of cardboard;

- picking up and holding said piece of cardboard by means of one or more suction

gripping members (22);

- creating said package ( 110) by driving into rotation levers (16) associated with

the support bodies (65) of the jaws (14, 15), wherein at least one lever (16)

rotates from a position of non-use in which the lever (16) is substantially parallel

to a lying plane of the flattened piece of cardboard held by said one or more

suction gripping members (22), to a gripping position in which the lever (16),

while said one or more suction gripping members (22) are kept active to hold

said piece of cardboard in position, is rotated, substantially orthogonal to said

lying plane in order to thrust an articulation edge of said piece of cardboard,

causing the package ( 110) to be shaped in a three-dimensional configuration;

characterized in that said one or more suction gripping members (22) are

associated with the support body (65) of at least one of the two jaws (14, 15) so

that the movement of the jaws entails the simultaneous movement of the suction

gripping member.

13. Method as in claim 12, characterized in that said step of creating said

package ( 110) provides that the lever (16) of one of the two jaws (15, 14) is kept

fixed in the gripping position to act as an opposite abutment striker.

14. Automated operator having a body (210) to which at least one robotized

articulated arm (220, 230) is connected, equipped with a robotized handling

assembly (10) as in any of the claims from 1 to 11.
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