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(57) ABSTRACT

A gripping head for groups of products including a central
support, connectable to a robotic arm, and at least two grip-
ping elements associated with the central support from oppo-
site sides, and mobile along a predetermined direction A at
least from respective open positions to respective closed posi-
tions in which they are suitable for lifting the group of prod-
ucts. Each of said gripping elements includes means for mov-
ing the group of products forward along the predetermined
direction A, and a respective opening suitable for allowing the
group of products to pass along said predetermined direction
A, pulled by said forward movement means.
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GRIPPING HEAD FOR GROUPS OF
PRODUCTS

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention concerns a gripping head for
groups of products.

[0002] More in particular, the present invention concerns a
gripping head that is suitable for manipulating groups of
products of various nature that are intended to form layers on
support means such as pallets and the like, to then be sent to
storing areas or points of sales.

DESCRIPTION OF RELATED ART

[0003] Invarious production fields such as the paper sector,
also known as the “tissue” sector, or the sector of bottled
products, so called “beverage” sector, but also in other sec-
tors, products or multi packages of products are arranged on
support means such as pallets and the like, for storage, stow-
age and/or transportation.

[0004] In some cases, moreover, the packages of products
are directly put on sale on the same pallets, as often occurs, for
example, in the already mentioned “beverage” field.

[0005] In the product production and packaging lines,
whichever nature they may be, the packages or packs are
transported, for example on roller means, to collection areas
in which they are arranged in an orderly fashion alongside one
another so as to form groups, having set sizes in relation to the
stowing and transportation requirements.

[0006] Such groups are then taken one at a time and are
subsequently arranged in layers on top of one another on a
pallet or the like. The finished pallet, thus obtained, is later
stored or transported to the points of sales.

[0007] The taking of the groups of packages and their sub-
sequent deposit on the pallet are usually carried out, in the
production plants of the known type, by palletizing robots,
anthropomorphic robots or also robots of another type, that
are provided with a gripping head that is suitable for grasping
the groups of products to then arrange them in layers on top of
one another on the pallet.

[0008] Varioustypes of gripping heads are known that carry
out the manipulation of the aforementioned groups of prod-
ucts.

[0009] Some types of gripping heads comprise a central
support, that can be connected for example to a robotic arm,
to which two opposite gripping elements are associated and
are mobile to move towards one another so as to lock the
group of products and then transport it to the desired position.
[0010] For example, some of the aforementioned gripping
heads of the known type have the gripping elements provided
with surfaces for supporting the products that are suitable for
being inserted below the groups of products themselves so as
to take them, and then position them on top of one another at
the desired area.

[0011] In order to facilitate the insertion of the support
surfaces below the group of products to be taken, the afore-
mentioned surfaces are, at the respective ends, provided with
a motorised roller, coated with a material having high friction
coefficient, for example rubber; by giving a certain rotation to
the roller, the latter clears the products of the group to be taken
away from the lower layer, making it possible to insert the
support surfaces below them.

[0012] This type of gripping head has the limitation of
being effective in carrying out the depalletizing function, i.e.
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taking groups of products already in layers, but it is not as
effective at carrying out the operation of forming the layers,
which is obviously just as important.

[0013] Indeed the presence of gripping elements with sup-
port surfaces makes it necessary for them to be inserted below
the group of products to be taken from the transportation line,
and the subsequent positioning on the pallet, in successive
layers.

[0014] This operative modality determines times for carry-
ing out the operations that are quite long; such operative times
become even longer in the case in which products that are
particularly heavy or positioned on layers at a great height are
manipulated.

[0015] Indeed, in cases like these, the sliding friction
between the support surfaces and the lower surfaces of the
groups of products can determine instability or wrong posi-
tioning of the products themselves: in order to avoid these
phenomena, the carrying out speed of the various operative
steps must be suitably reduced, thus determining however a
consequent reduction in the productive rate.

SUMMARY OF THE INVENTION

[0016] The technical task of the present invention is there-
fore that of improving the state of the art, by devising a
gripping head for groups of products that makes it possible to
eliminate the drawbacks mentioned above.

[0017] Insuch atechnical task, one purpose of the present
invention is to make a gripping head that makes it possible to
carry out both the palletizing and the depalletizing of groups
of'products in a safe and reliable manner, or rather without the
risk of damaging products and/or their packages, or without
the risk of positioning the products themselves in a wrong
way in the areas for storing, depositing, and the like.

[0018] Another purpose of the present invention is that of
devising a gripping head that makes it possible to palletize
and depalletize groups of products with operative speeds that
are faster with respect to those of devices of the known type.
[0019] Such a technical task and such a purpose are
achieved with a gripping head according to the present prin-
ciples.

[0020] A gripping head according to the invention com-
prises a central support, that can be connected to a robotic
palletizing arm and the like, and at least two gripping ele-
ments that are associated to the central support on opposite
sides, and that are mobile along a predetermined direction at
least from respective open positions to respective closed posi-
tions in which they are suitable for lifting the group of prod-
ucts.

[0021] Each ofsaid gripping elements comprises means for
moving the group of products forward along the aforemen-
tioned predetermined direction.

[0022] Moreover, each of the gripping elements comprises
a respective opening that is suitable for allowing the group of
products to pass along the aforementioned predetermined
direction, pulled by the forward movement means.

[0023] The dependent claims refer to preferred and advan-
tageous embodiments of the invention.

[0024] In particular, in one embodiment, the aforemen-
tioned forward movement means of each of the gripping
elements comprises a plurality of rollers that are rotatably
supported in the gripping element itself with axes that are
perpendicular to the predetermined direction, and respective
actuation means.
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[0025] Inanotherembodiment, the gripping head also com-
prises compaction means that are associated with the central
support and are mobile at least from respective open positions
to respective compaction positions in which they enclose the
group of products so as to obtain an optimal orderly configu-
ration.

[0026] Also a method is proposed for taking a group of
products from a picking up area and for depositing the group
in an unloading area, which can be actuated with the gripping
head according to the present principles.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The characteristics of the invention shall become
clearer to a man skilled in the art from the following descrip-
tion and from the attached drawing tables, given as a non-
limiting example, in which:

[0028] FIG. 1 is an axonometric view of the gripping head
according to the present invention;

[0029] FIG. 2 is a front view of the gripping head;

[0030] FIG. 3 is a side view of the gripping head;

[0031] FIG. 4 is a top view of the gripping head;

[0032] FIG. 5 is an axonometric view of the gripping head

with some parts removed for the sake of clarity;

[0033] FIG. 6 is an axonometric view of a detail of one of
the gripping elements of the head according to the invention;
[0034] FIG.7 is a further axonometric view of the gripping
head with some parts removed for the sake of clarity;

[0035] FIG. 8 is an axonometric view of a detail of the
compaction means that are associated with the gripping head
according to the invention;

[0036] FIG. 9 is an axonometric view of a detail of the
actuation means of the rollers of one of the gripping element
of the head;

[0037] FIG. 10 is a view from below of a detail of the
actuation means of the rollers of one of the gripping elements
of the head;

[0038] FIG. 11 is another axonometric view of a detail of
the compaction means that are associated with the gripping
head according to the invention;

[0039] FIG. 12 is a side view of a gripping head according
to the invention that is fixed to a robotic arm and to a product
transportation roller mechanism;

[0040] FIG. 13 is a schematic view from above of a grip-
ping head according to the invention, in a first embodiment,
on which there is a group of products that has not been
compacted;

[0041] FIG. 14 is a schematic view from above of the grip-
ping head of FIG. 13, in which the products have been com-
pacted inwards with respect to the gripping head;

[0042] FIG.151s an axonometric view of an unloading area
with groups of layered products, in a second embodiment;
[0043] FIGS. 16, 17, 18 are respective plan views of the
gripping head in successive operative steps, in the aforemen-
tioned second embodiment;

[0044] FIG.19is aplanview of a group of products thathas
been deposited in the unloading area, in the aforementioned
second embodiment;

[0045] FIG. 20 is a schematic side view, with some parts
that have been removed for the sake of clarity, of another
embodiment of the gripping head according to the invention;
[0046] FIG. 21 is an axonometric view of the head accord-
ing to the embodiment of FIG. 20; and
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[0047] FIG. 22 is an axonometric view of yet another
embodiment of the gripping head according to the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0048] With reference to the attached FIG. 1, reference
numeral 1 wholly indicates a gripping head for groups of
products according to the present invention.

[0049] The gripping head 1 described hereafter can be
effectively used, for example, in any line or plant for produc-
ing and/or packaging various kinds of products.

[0050] In particular, but not exclusively, the gripping head
1 can be effectively used in production lines or plants and/or
packaging lines of products in which groups of products, or
groups of multiple packages of products, or the like, must be
arranged in layers above one another on support means such
as pallets or the like.

[0051] The arrangement in layers on the pallet and the like
can be carried out, for example, in order to store and stow
products, or for transporting them, or again for placing them
directly on sale in the distribution points, or for any other
requirement of mainly logistic nature.

[0052] In the rest of the description, by the expression
group or groups of products we mean orderly group or groups
of'packaged products or a group or groups of orderly multiple
packages of products.

[0053] For example, each group of products we refer to in
the present description can consist of a group of packages of
paper products such as rolls and the like, or of a group of
packs of bottled products, or of a group of canned products, or
again of a group of products or packages of products of any
other nature, and suitable for being stored in layers on the
pallet.

[0054] Moreover, by orderly group of products we mean a
group of products or packages of products alongside one
another, according to a set arrangement or according to set
configurations, so as to optimise the relationship between the
surface available and the number of products or packages of
products, and to substantially define a layer of the pallet being
formed.

[0055] Usually, such a set arrangement foresees making an
orderly group of products that in plan view has a substantially
square or rectangular bulk.

[0056] Inany case, the orderly group of products can have
in plan view, also a different shape.

[0057] FIG. 1 represents, in an axonometric view, the grip-
ping head 1 according to the present invention.

[0058] The gripping head 1 comprises a central support 2
that can be connected to a robotic arm B of the type repre-
sented for example in FIG. 12, to which we shall refer to in the
rest of the description.

[0059] The robotic arm B above can be for example of the
anthropomorphic type, which is particularly suitable for car-
rying out palletizing operations; however, the robotic arm B
can also be of another type, without any limitation.

The central support 2 is made up of a structure that develops
substantially in two directions that are perpendicular to one
another.

[0060] The central support 2 is provided, at the top, with a
flange 3 for coupling with a robotic arm, for example through
screw means of the known type and that are not represented in
the figures.
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[0061] Instead of the flange 3 it can be foreseen for there to
be any other mechanical member that is suitable for connect-
ing the central support 2 to a robotic arm.

[0062] The gripping head 1 comprises at least two gripping
elements 4.
[0063] The gripping elements 4 are associated to the central

support 2 from opposite sides.

[0064] The gripping elements 4 are mobile, along a prede-
termined direction A, at least from respective open positions
to respective closed positions in which they are suitable for
lifting the group of products, as shall be made clearer in the
rest of the description.

[0065] The gripping head 1 also comprises compaction
means, wholly indicated with reference numeral 5, the func-
tion of which is to compact the group of products on the
gripping elements 4, thus creating an orderly group having a
regular shape. The compaction means 5 shall be described in
greater detail in the rest of the description.

[0066] The compaction means 5 are associated with the
central support 2 of the gripping head 1, and are mobile at
least from respective open positions to respective closed com-
paction positions, in which they enclose the group of products
along their four sides so as to achieve an optimal configura-
tion for the following operations of taking, depositing and
others.

[0067] Thecompaction means 5 are interposed between the
gripping elements 4.

[0068] It should be noted that, in other embodiments of the
gripping head 1 according to the invention not represented in
the figures, the compaction means 5 may not be present, since
they are not necessary.

[0069] According to one aspect of the present invention,
each gripping element 4 comprises respective means 6 for
moving the group of products forward along the aforemen-
tioned predetermined direction A.

[0070] Such forward movement means 6 shall become
clearer in the rest of the description, just as their operation and
the consequent technical advantages shall also become
clearer. At least one of the gripping elements 4 comprises a
respective opening 4'.

[0071] Preferably, each of the gripping elements 4 com-
prises a respective opening 4'.

[0072] The opening 4' is suitable for allowing the group of
products to pass along the aforementioned predetermined
direction A, pulled by the forward movement means 6.

[0073] This aspect shall become clearer in the rest of the
description.
[0074] More in detail, each of the gripping elements 4

comprises a respective portal structure 7, which defines the
aforementioned opening 4'.

[0075] At the free ends 8 of the portal structure 7 it is
foreseen for there to be respective side plates 9 to which the
aforementioned forward movement means 6 can be associ-
ated.

[0076] Moreover, each of the gripping eclements 4 com-
prises means that are wholly indicated with reference
numeral 10, for translating with respect to the central support
2, along the aforementioned predetermined direction A.
[0077] The translation of the gripping elements 4 occurs
with opposite directions, or rather towards or away from each
other.

[0078] The translation means 10 comprise more in particu-
lar, for each gripping element 4, an appendage 11 that is fixed
to the top of the portal structure 7.
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[0079] The appendage 11 is provided with a shoe 12 for
sliding along a guide 13 that is foreseen in the central support
2, which develops parallel to the predetermined direction A.
[0080] The translation means 10 moreover comprise an
upper geared motor group 14 that drives a chain 15, which is
clearer in FIG. 7.

[0081] The chain 15 is closed in a loop and engages with a
driving crown 16 and a driven pinion 17, that are rotatably
supported in the central support 2.

[0082] The shoes 12 of both of the gripping elements 4 are
in turn fixed to the chain 15.

[0083] Thanks to this solution, the rotation of the chain 15
in a certain direction causes the gripping elements 4 to move
away from one another, whereas the rotation in the other
direction makes the gripping element 4 themselves move
towards one another.

[0084] The forward movement means 6 of each of the grip-
ping elements 4 comprise, according to one aspect of the
present invention, a plurality of rollers 18 that are rotatably
supported in the gripping element 4 itself with axes that are
perpendicular to the aforementioned predetermined direction
A.

[0085] The rollers 18 are parallel to one another, positioned
at a distance that is short enough as to leave only small spaces
between them, so that no object, even a small one, can get
stuck in them.

[0086] The rollers 18 are rotatably supported, at respective
ends, in the side plates 9 of the gripping elements 4.

[0087] The forward movement means 6 moreover comprise
respective actuation means 19 that are foreseen in each grip-
ping element 4.

[0088] The actuation means 19 of the rollers 18 comprise
more in detail, for each of the gripping elements 4, a geared
motor 20 that is supported by the gripping element 4 itself and
belt transmission means 21 that connect the geared motor 20
to the rollers 18.

[0089] As visible in particular in FIGS. 9, 10, the belt
transmission means 21 comprise a driving pulley 22 that is
connected to an outlet shaft ofthe geared motor 20, a plurality
of driven pulleys 23 that are each associated with a respective
roller 18, and a plurality of belts 24 that connect the rollers 18
two by two.

[0090] The reciprocal connection modality between the
various rollers 18 through belts 24 is illustrated in particular
in FIG. 10.

[0091] In the represented embodiment, the driving pulley
22 is mounted on the outlet shaft of the geared motor 20; one
of'the rollers 18 is in turn connected to the driving pulley 22.
[0092] The geared motor 20 can be, for example, of the
same type that is used in robotic applications, or rather it can
be of the same type as that mounted on the robotic arm B that
bears the gripping head 1, also made by the same manufac-
turer.

[0093] Insuchaway, the programming of the motion of the
forward movement means 4 is easier and simpler, since it can
be carried out at the same time as the programming of the
movements of the robotic arm B.

[0094] Therollers 12 of the forward movement means 6 are
made from a composite material, for example of the carbon
fibre type.

[0095] As an alternative, other materials with suitable char-
acteristics can be used without any limitation.

[0096] This solution makes it possible to have rollers 18
with optimal mechanical performance, mainly high rigidity,
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together with a small weight and also a minimised diameter:
this is particularly advantageous in taking and/or depositing
groups of products positioned also at considerable heights.
[0097] Moreover, the high rigidity of the rollers 18 together
with a small diameter makes it possible to obtain a precise and
regular forward movement of the groups of products, with a
speed that is as even as possible.

[0098] The rollers 18 can be made with a smooth or sub-
stantially smooth outer surface.

[0099] This characteristic promotes the forward movement
of the groups of products above the rollers 18 in an easy
manner and without the risk of jamming or accidental move-
ments: in other words, the smooth surface of the rollers 18
makes it possible to optimally maintain the mutual positions
of the various products of the same group, also during their
forward movement.

[0100] Thecompaction means 5 of the group of products on
the surface of the forward movement means 6 comprise first
opposite mobile walls 25 that are foreseen at first sides 26 of
the central support 2.

[0101] For a better understanding, see FIG. 8.

[0102] The first mobile walls 25 are associated with respec-
tive first translating members, which are wholly indicated
with reference numeral 27, along a direction that is perpen-
dicular to the predetermined direction A.

[0103] More in detail, for each of the first mobile walls 25
the first translation members 27 comprise a respective first
pneumatic actuator 28.

[0104] Each first pneumatic actuator 28 is fixed to the cen-
tral support 2; the stem of each first pneumatic actuator 28 is
connected to a respective first slider 29 that can slide on first
guide bars 30 that are perpendicular to the aforementioned
predetermined direction A and are fixed to the same central
support 2.

[0105] A respective first mobile wall 25 is then connected
to each first slider 29.

[0106] The first translation members 27 moreover com-
prise a first servo-pneumatic positioning system 31.

[0107] More in detail, the first servo-pneumatic positioning
system 31 comprises, for example, an electronic controller,
which is slaved to the unit for managing and controlling the
operation of the robot on which the gripping head 1, of the
type known in the field and not represented in the figures, is
mounted. A proportional pneumatic valve of the known type
is, in turn, operatively associated with the electronic control-
ler, said valve controlling the operation of each of the first
pneumatic actuators 28.

[0108] The system can moreover comprise sensors, which
are not represented in the figures, that detect the position of
the stems of the first pneumatic actuators, as well as pressure
sensors for detecting the force exerted, and that are part of a
control system in feedback, or the like.

[0109] The first servo-pneumatic positioning system 31
makes it possible to precisely control the movement over
time, and therefore the final position of each of the first mobile
walls 25.

[0110] Moreover, the first servo-pneumatic positioning
system 31 makes it possible to precisely control the force
exerted by each first pneumatic actuator 28 on the group of
products.

[0111] The compaction means 5 also comprise second
opposite mobile walls 32 foreseen at second sides 33 of the
central support 2.

[0112] For a better understanding, see now FIG. 11.
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[0113] The second mobile walls 32 are associated with
respective second members, wholly indicated with reference
numeral 34, for translating along the predetermined direction
A.

[0114] Moreover, the second mobile walls 32 are associ-
ated with means 35 for rotating around respective axes that
are parallel with respect to the second sides 33, the function of
which shall become clearer in the rest of the description.
[0115] The second translation members 34, for each of the
second mobile walls 32, comprise a respective second pneu-
matic actuator 36.

[0116] Each second pneumatic actuator 36 is fixed to the
central support 2; the stem of each second pneumatic actuator
36 is connected to a respective second slider 37 that is able to
slide on second guide bars 38 that are parallel to the afore-
mentioned predetermined direction A, fixed to the same cen-
tral support 2.

[0117] A respective second mobile wall 32 is then con-
nected to each second slider 37.

[0118] The second translation members 34 also comprise a
respective second servo-pneumatic positioning system 39.
[0119] The second servo-pneumatic positioning system 39
is completely the same as the first servo-pneumatic position-
ing system 31 of the first translation members 27, and has the
same function, therefore it shall not be described any further.
[0120] The rotation means 35 of the second mobile walls
32, for each of the aforementioned second walls 32, comprise
athird pneumatic actuator that is hinged to the second mobile
wall 32 and to the central support 2.

[0121] The rotation means 35 make it possible, when nec-
essary, to lift the second mobile walls 32 so as to allow a group
of products to pass, as shall be described in greater detail in
the rest of the description.

[0122] Oneobjectofthe present invention is also a gripping
station for groups of products, wholly indicated with S in FIG.
12, comprising a robotic arm B, a gripping head 1—of the
type illustrated in the present description—that is fixed to the
robotic arm B, a roller mechanism R defining, in a terminal
region thereof, a picking up area of the groups of products,
and an unloading area, consisting for example of a pallet P or
of other equivalent elements.

[0123] Hereafter we shall briefly describe a method for
taking a group of products, by the gripping head 1 according
to the invention, from a picking up area and for subsequently
depositing the group itself in an unloading area: such a
method is also object of the present invention.

[0124] By picking up area we mean in general any areaof a
production line and/or packaging line in which an already
formed and orderly group of products to be taken and then
deposited in another area.

[0125] Preferably, for the purposes of the present invention,
the picking up area can advantageously consist of the terminal
part of a device for transporting the group of products, for
example a roller mechanism R like in the embodiment of FIG.
12, a belt or the like.

[0126] By unloading area, on the other hand, we mean any
area of a production line and/or packaging line in which the
aforementioned group of products must be deposited by the
gripping head 1.

[0127] Preferably, for the purposes of the present invention,
the unloading area can advantageously consist of the resting
surface of a pallet P—like in the embodiment of FIG. 12—on
which it is necessary to make layers of products, or it can
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consist of another group of products that has already been
deposited on the pallet itself, so as to make a multilayer stack.
[0128] The roller mechanism R is of the type that is sub-
stantially known in the field.

[0129] More in detail it comprises a frame 100 on which
side panels 101 are mounted; the side panels 101 rotatably
support rollers that are actuated by motors 102.

[0130] Itis also foreseen for there to be upper panels 103.
[0131] The roller mechanism R also comprises a front
panel 103aq that is mobile from a raised position for the abut-
ment of the products to a lowered position of free passage of
the products themselves.

[0132] The motors 102 for actuating the roller mechanism
R could advantageously be of the same type used both in the
robotic arm B and in the gripping head 1, so as to considerably
simplify the integrated control of the functionality of the
entire system according to the desired parameters.

[0133] The method object of the present invention initially
comprises a step for translating the gripping elements 4 of the
head 1 into the respective closed positions, in which the
forward movement means 6 of the two gripping elements 4
are in contact with one another.

[0134] Itis then foreseen for there to be a step of moving the
gripping head 1 towards the picking up area.

The step of moving the head 1 closer is carried out through
suitable command of the robotic arm B.

[0135] In preferred embodiments of the invention this step
consists, in particular, in moving the gripping head 1 towards
the terminal part of a device for transporting the group of
products, for example a roller mechanism, a belt or the like.
[0136] In particular, in the embodiment illustrated in FIG.
12, the gripping head 1 is moved towards the terminal region
of'the roller mechanism R, that indeed comprises the picking
up area.

[0137] By doing this, the forward movement means 6 of
one of the gripping elements 4 constitute, with the aforemen-
tioned terminal region of the roller mechanism R, a substan-
tially continuous surface on which the group of products can
move forward through the opening 4' of the gripping element
4 closest to the roller mechanism R without obstacles or
discontinuity.

[0138] In the case in which the compaction means 5 are
present in the head 1, it is in this case foreseen for there to be
a step for lifting the second mobile walls 32 so as to free the
passage below the portal structure 7 of the gripping element 4
that is immediately closest to the transportation device.
[0139] There is then a step of actuating the forward move-
ment means 6 so as to transfer the group of products from the
picking up area of the roller mechanism R to the forward
movement means 6 themselves, through the opening 4' of the
gripping element 4 closest to the roller R.

[0140] More in detail, this step consists of actuating the
forward movement means 6 so that the group of products that
moves on the roller mechanism R, continues its movement
without interruption, passes through the opening 4' of the
gripping element 4 closest to the roller mechanism R and is
deposited on the forward movement means 6.

[0141] The forward movement means 6 can be actuated, for
example, with decreasing speed that becomes zero when the
group of products is substantially at the centre of the gripping
head 1.

[0142] In other words, the movement of the group of prod-
ucts coming from the transportation device is continued by
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the forward movement means 6, which then provide for stop-
ping the group itself at the centre of the head 1.

[0143] This means, in particular, that the rollers 18 of both
the gripping elements 4 are actuated to rotate, all in the same
direction, with a speed that decreases so as to stop the group
of products in the desired position.

[0144] This operation can be obtained thanks to the
extreme precision with which the motion of the rollers 18 can
be controlled.

[0145] It is also worth noting that the transfer of every
group of products from the roller mechanism R to the grip-
ping head 1 occurs easily without the help of any kind of
pushers or translators.

[0146] In the case in which the compaction means 5 are
present in the head 1, it is then foreseen for there to be a step
of compaction of the group of products on the forward move-
ment means 6.

[0147] Such a step is of course carried out by means of the
aforementioned compaction means 5, by acting in particular
on the first mobile walls 25 and on the second mobile walls 32
in a controlled and servo-assisted manner so as to obtain an
optimal configuration of the products in a same group.
More in detail, when carrying out this operation, both the
position of the mobile walls 25, 32 and the force exerted by
these on the group of products are checked, instant by instant,
s0 as to not damage them or accidentally move them from the
optimal position.

[0148] At the end of this step, the group of products is
positioned on the forward movement means 6 and is held
tightly by the compaction means 5, which in addition to
carrying out the aforementioned compaction operation of the
products also provide for keeping the group itself in the
correct position during the subsequent movements of the
gripping head 1, preventing accidental movements from
occurring.

[0149] On the other hand, in the case in which the gripping
head 1 is without compaction means, the compaction of the
products belonging to a same group can also be effectively
carried out by the same forward movement means 6.

Example 1
[0150] We shall indeed refer, for this particular situation to
FIGS. 13, 14.
[0151] FIG. 13 represents a schematic plan view, from

above of a gripping head 1 in which the products C have been
transferred from the terminal region of the roller mechanism
R to the forward movement means 6—i.e. the rollers 18—of
the head 1 itself.

[0152] The products C reach the roller mechanism R—and
are thus then transferred onto the head 1 not compacted (FIG.
13), in this first step the rollers of the roller mechanism R and
of the head 1 rotate at the same speed substantially in syn-
chrony.

[0153] Once they have been transferred onto the head 1 and
when the products C are approximately at the centre of the
head, the products C are then compacted along the direction A
by the same forward movement means 6 as illustrated in FI1G.
14, which is a schematic plan view of the head 1 itself.
[0154] Inparticular, the compaction of the products Cinthe
manner illustrated in FIG. 14 can be carried out by making the
rollers 18 of the two gripping elements 4 rotate according to
opposite directions, so as to induce all the products C to
translate towards the centreline of the head 1.
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[0155] The movement of the products C towards one
another, until they are all in contact with one another is thus
obtained rapidly.

[0156] The smooth surface of the rollers 18 makes it pos-
sible to obtain also small possible sliding between the rollers
18 themselves and the lower surfaces of the products C,
without damage: this makes it possible for the products C to
be moved towards one another also in the case in which they
are initially at different distances, in a random way, with
respect to the centreline of the gripping head 1.

[0157] In other words, the rollers 18 are suitably kept in
rotation until all the products C are in the final desired posi-
tion, i.e. perfectly in contact with one another according to
selected compaction modalities. The possible sliding that can
occur between the rollers 18 and the products C already
positioned correctly—and therefore stationary—does not in
any case cause any damage to the products C themselves.
[0158] This operation is made particularly easy thanks to
the fact that the rotation speed of the rollers 18 can be con-
trolled with optimal precision and sensitivity, in each instant
of the compaction step of the products C.

[0159] There is then a step of lifting the gripping head 1, by
the robotic arm B to which it is connected, with respect to the
roller mechanism R.

[0160] After this, it is foreseen for there to be a step of
positioning the gripping head 1, bearing the group of products
C, above the unloading area.

[0161] As mentioned, the unloading area can be any area in
which it is necessary to deposit the group of products: for
example, the unloading area can consist of a pallet P, as
illustrated in FI1G. 12, or also of another group of products C
that has already been positioned on a pallet P.

Atthis stage, in the case in which the compaction means 5 are
present in the head 1, it is foreseen for there to be a step of
opening the compaction means 5—i.e. of the first mobile
walls 25 and of the second mobile walls 32—so as to free the
group of products.

[0162] Subsequently, it is foreseen for there to be a step of
translating the gripping elements 4 into their respective open
positions: in such a way, the group of products C can be
deposited in the unloading area, by falling.

[0163] Of course, in order to not jeopardise the correct
position with respect to one another of the products C in the
same group, the fall of the products C themselves in the
unloading area must be at most of a few centimetres: in order
to obtain this, the positioning of the gripping head 1 at the
unloading area must be very precise.

[0164] The opening of the gripping elements 4 can be car-
ried out by giving a rotation to the forward movement means
6—in this case the rollers 18—with a certain speed, function
of'the opening speed of the gripping elements 4, in a way such
as to keep the products C compact, or rather in a way such as
to prevent them from moving with respect to one another
during the opening of the gripping elements 4.

[0165] As an alternative, if necessary, the step of opening
the compaction means 5—if present—can be carried out after
the step of translating the gripping elements 4 in their respec-
tive open positions, so as to keep the products in the correct
position until they fall in the unloading area.

[0166] In the case in which the gripping head 1 is used to
make various layers of products on a pallet P, the method
described repeats itself, of course, for a number of cycles
corresponding to the number of layers to be obtained on the
pallet P itself.
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Example 2
[0167] This other embodiment refers in particular to FIGS.
15-19.
[0168] It is worth underlining that in this embodiment we

assume that, in the head 1, there are compaction means 5.

FIG. 15 illustrates the final result that is desired to be obtained
in this embodiment, i.e. a quarter of a pallet P—with standard
dimensions—with a series of layers of products C', C" that are
arranged according to the illustrated modality.

[0169] This, in particular, is a modality of layering that is
widely used for placing the products C', C" directly on sale in
supermarkets or other points of sales.

[0170] More in detail, every layer comprises three products
C' with predetermined dimensions—for example boxes of
tins, or similar—alongside one another along the respective
long sides and arranged transversely with respect to the head
1, and two further products C", again alongside one another
along the long sides but rotated by 90° with respect to the
other three products C', and therefore arranged longitudinally
with respect to the same head 1.

[0171] FIG. 16 illustrates a schematic plan view of the
arrangement of the products C', C" at the terminal region of
the roller mechanism R.

[0172] As can be observed, the products C', C" have an
aligned arrangement at the terminal region of the roller
mechanism R, thanks to the presence of the front panel 103a,
that stops the forward movement of the products C', C" them-
selves.

[0173] Following the lowering of the front panel 1034, the
products C', C" are transferred, keeping the same illustrated
arrangement, from the terminal region of the roller mecha-

nism R to the forward movement means 6—i.e. the rollers
18 —of the head 1.

[0174] At this stage, two different operative modalities are
possible.
[0175] With reference now to FIG. 17, according to a first

operative modality the rollers 18 of the gripping element 4 on
the right—i.e. at the long side at which the products C', C" are
not aligned—are actuated with a suitable speed, so as to make
the four products C" arranged longitudinally and positioned
further right, to translate towards the right side of the head 1.
The configuration of the products C', C" following the afore-
mentioned translation is indeed illustrated in FIG. 17, which
represents a schematic plan view of the head 1.

[0176] The translated products C" are thus rested on the
second mobile wall of the compaction means 5 which is on
the right.

[0177] The products C', arranged transversally, do not
move since they are already resting on the aforementioned
second mobile wall 32.

[0178] Subsequently, the rollers 18 of both the gripping
elements 4 of the head 1 are set in rotation, with opposite
directions, so as to make all the products C"—i.e. both those
aligned on the left, and those aligned on the right—to trans-
late towards the centreline of the head 1 itself.

[0179] Atthe end of such a translation, the products C" abut
against one another at the centre of the head 1. This situation
is represented in FIG. 18.

[0180] Inthe meantime, the head 1 is moved, by the robotic
arm 32, above the unloading area, which as mentioned con-
sists of a quarter of the pallet P'.
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[0181] In order to obtain the configuration suitable for the
stratification represented in FIG. 15, at this stage the gripping
elements 4 of the head 1 are made to open, according to the
following modalities.

[0182] For one first translation section of the gripping ele-
ments 4, corresponding to the distance D that each of the two
groups of products C" must travel outwards so as to be posi-
tioned correctly, the rollers 18 of both the gripping elements
4 are kept blocked: in such a way, the two groups of products
C" are pulled—through friction between the rollers 18 and the
bases of the products C" themselves—towards the outside for
the same desired distance D, hypothesizing the same friction
conditions.

[0183] After this, the rollers 18 of both the gripping ele-
ments 4 are set in rotation, according to directions that are
opposite to that of the opening of the gripping elements 4
themselves, so as to unload all the products C', C" on the
quarter of pallet P' without further relative movements
between the products C' C".

[0184] The end situation, i.e. that of the products C', C"
already deposited on the quarter of pallet P', is thus illustrated
then in FIG. 19.

[0185] With reference, on the other hand, to a second pos-
sible operative modality, following the transfer of the prod-
ucts C', C" onto the head 1, the rotation, this time in the same
direction, of all the rollers 18 of the gripping elements 4 is
actuated: the central products C", initially aligned on the left,
are thus translated as a unit towards the right so as to directly
reach the configuration that is illustrated in FIG. 18, in which
the two groups of products C" are in abutment against one
another at the centreline of the head 1.

[0186] It is thus possible to avoid the intermediate passage
illustrated in FIG. 17, which was reached on the other hand in
the first operative modality described.

[0187] Inthe meantime the head 1 has reached the unload-
ing area P': the unloading of the products C'C" then occurs
exactly as described in the previous operative modality.
[0188] This second modality, with respect to the first, is
thus characterised in a smaller number of operative steps: the
configuration of FIG. 18 must however be reached directly
through a translation of the products C" as a unit which must
be precisely controlled.

[0189] Inthe first operative modality, on the other hand, the
configuration of FIG. 18 is reached starting from the interme-
diate configuration of FIG. 17, through simple actuation of
the rollers 18 of the two gripping elements 4 according to
opposite directions: in optimal conditions—hypothesizing
therefore, for example, the same friction conditions—the two
groups of products C" meet one another at the centreline of
the head 1 with good precision.

[0190] The invention thus conceived makes it possible to
achieve important technical advantages.

[0191] Firstly, theloading of the group of products C,C', C"
on the head 1 from the picking up area can occur in an
extremely rapid and simple manner, in particular when the
picking up area is made up of a transportation device like a
roller mechanism R, a belt, and the like on which the groups
of products C, C', C" reach one after the other.

[0192] Indeed, the groups of products C, C', C" are trans-
ferred directly from the transportation device to the forward
movement means 6 of the head 1 without interruption or
further operations that could slow down the rate of produc-
tion.
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[0193] Moreover, the depositing of each group of products
C, C, C" in the unloading area, actuated with the gripping
head 1 according to the present invention, is carried out in a
safer and more reliable way with respect to known gripping
heads: this is particularly advantageous in the case in which
the gripping head 1 is used for making, on pallets, layers of
products having quite considerable heights.

[0194] Indeed, as mentioned, the depositing of groups of
products C, C', C" through the opening of the gripping ele-
ments 4 carried out by giving also a certain rotation to the
rollers 18 of the forward movement means 6 occurs in a safe
and stable manner and without the risk of accidental move-
ments of products that could destabilise the entire stack made
on the pallet.

[0195] The presence of rollers 18 with controlled actuation
also makes it possible to considerably reduce the friction that
could generate, during the depositing step of the group of
products C, C', C", with the surface of the underlying group
that has already been deposited.

[0196] Another important technical advantage that can be
obtained with the gripping head 1 according to the present
invention consists in the fact that, during the movements of
the head 1 actuated by the robotic arm B, the forward move-
ment means 6 can be actuated to carry out movements for
adjusting or repositioning the group of products C, C', C", in
relation to the specific requirements: this makes it possible to
eliminate idle time and delays that would otherwise occur if
such operations were carried out with the gripping head 1 not
in movement.

[0197] Itis also worth underlining that the respective excur-
sion strokes of the first mobile walls 25 and the second mobile
walls 32 are adjustable, so as to deposit the products in pre-
established positions.

[0198] Another embodiment of the gripping head 1 accord-
ing to the present invention is illustrated in FIGS. 20, 21.
This embodiment of the gripping head 1 is identical to that of
FIGS. 1-12 except for the fact that the forward movement
means 6 are of a different type.

[0199] More in detail, the forward movement means 6 of
each of the gripping elements 4, in this embodiment, com-
prise at least one belt 40 that is wound on a driving roller 41
and driven rollers 42 both rotatably supported in the gripping
element 4.

[0200] More in detail, for each gripping clement 4, the
driving roller 41 and the driven rollers 42 are rotatably sup-
ported on side plates 9 that are connected to the portal struc-
ture 7, with axes that are perpendicular to the predetermined
direction A.

[0201] The side plates 9 are suitably shaped so asto support
the driven rollers 42 at the support plane of the products, and
the driving roller 41 in the lower position, as illustrated in
FIG. 15.

[0202] It is moreover foreseen for there to be a gear motor
43, which is coupled to the driving roller 41, of the same type
as that used in the forward movement means 6 according to
the previous embodiment.

[0203] The correct winding of the belt 40 according to the
scheme illustrated in FIG. 15 is obtained thanks to the pres-
ence of an idler roller 44, also supported in the side plates 9.
[0204] Between the driven rollers 42 it is foreseen for there
to be a stiffening plate 45 that is positioned between two
branches of the belt 40.
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[0205] The stiffening plate 45 is made for example from
carbon fibre, and it ensures that there is the necessary rigidity
and a low friction with the moving belt 40.

[0206] Again another embodiment of the gripping head 1
according to the present invention is schematically illustrated
in the axonometric view of FIG. 22.

[0207] Inthis embodiment, the forward movement means 6
are exactly of the same type as those of the embodiment of
FIGS. 1-19, i.e. comprising parallel rollers 18.

[0208] The gripping head 1 is different however from those
of'the previous embodiments mainly in terms of the arrange-
ment of the translation means 10.

[0209] Indeed, in this embodiment, the translation means
10 are fixed, at each of the gripping elements, directly to the
side plates 9.

[0210] It is not foreseen for there to be any portal structure
to support the forward movement means 6 at each gripping
element 4: the construction is therefore lighter and more
cost-effective.

[0211] More in detail, the gripping head 1 comprises a
central support 2 that is substantially portal-shaped, at the
ends of which two supports 46 for the translation means 10
are fixed.

[0212] Thetranslation means 10 can be of various types and
they can be, for example, of the pneumatic or electric type.
Ithas thus been seen how the invention achieves the proposed
purposes.

[0213] The present invention has been described according
to preferred embodiments, but equivalent variants may be
conceived without for this reason departing from the scope of
protection offered by the following claims.

1. A gripping head for groups of products comprising a
central support, connectable to a robotic arm, and at least two
gripping elements associated with said central support on
opposite sides, and mobile along a predetermined direction A
at least from respective open positions to respective closed
positions in which they are suitable for lifting the group of
products, each of said gripping elements comprising means
for advancing the group of products along said predetermined
direction A, wherein at least one of said gripping elements
comprises a respective opening that is suitable for allowing
the group of products, pulled by said forward movement
means, to pass along said predetermined direction A.

2. The gripping head according to claim 1, wherein said
forward movement means of each of said gripping elements
comprises a plurality of rollers rotatably supported in said
gripping element with axes perpendicular to said predeter-
mined direction A, and respective actuation means.

3. The gripping head according to claim 2, wherein said
actuation means of said rollers comprise a geared motor sup-
ported by said gripping element and belt transmission means
that connect said geared motor to said rollers.

4. The gripping head according to claim 3, wherein said
belt transmission means comprise a driving pulley connected
to the output shaft of said geared motor, a plurality of driven
pulleys each associated with a respective roller, and a plural-
ity of belts that connect said rollers in sets of two.

5. The gripping head according to claim 2, wherein said
rollers have a smooth or substantially smooth outer surface.

6. The gripping head according to claim 2, wherein said
rollers are made from composite material of the carbon fibre
or similar type.

7. The gripping head according to claim 1, wherein said
forward movement means of each of said gripping elements
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comprises at least one belt wound on a driving roller and a
driven roller rotatably supported in said gripping element
with axes perpendicular to said predetermined direction A,
and an actuating gear motor connected to said driving roller.

8. The gripping head according to claim 1, wherein each of
said gripping elements comprises a portal structure that
defines said lateral opening.

9. The gripping head according to claim 1, wherein each of
said gripping elements comprises translation means with
respect to said central support, along said predetermined
direction A.

10. The gripping head according to claim 9, wherein said
translation means comprise an appendage of said gripping
element equipped with a sliding shoe along a guide, foreseen
in said central support, which extends parallel to said prede-
termined direction A.

11. The gripping head according to claim 10, wherein said
translation means comprise an upper geared motor that drives
a chain, closed in a loop and engaging with a driving crown
and a driven pinion rotatably supported in said central sup-
port, said chain having the sliding shoe of both of said grip-
ping elements fixed to it.

12. The gripping head according to claim 1, comprising
compacting means associated with said central support and
movable at least from respective open positions to respective
compacting positions in which they surround the group of
products so as to make an optimal ordered configuration.

13. The gripping head according to claim 12, wherein said
compacting means are arranged between said gripping ele-
ments.

14. The gripping head according to claim 12, wherein said
compacting means comprise first opposite mobile walls fore-
seen at first sides of said central support.

15. The gripping head according to claim 14, wherein said
first mobile walls are associated with respective first transla-
tion members along a direction perpendicular to said prede-
termined direction A.

16. The gripping head according to claim 14, wherein said
compacting means comprise second opposite mobile walls
foreseen at second sides of said central support.

17. The gripping head according to claim 16, wherein said
second mobile walls are associated with respective second
translation members along said predetermined direction A.

18. The gripping head according to claim 17, wherein said
second mobile walls are associated with respective rotation
means around respective axes parallel to said second sides.

19. A method for picking up a group of products from a
pick-up area and for depositing the group in a release area,
able to be carried out with a gripping head according to claim
1, wherein it comprises the steps of:

translating said gripping elements of said head in the

respective closed positions, in which said forward move-
ment means are in contact with one another;

bringing said head up to the pick-up area;

actuating said forward movement means so as to transfer

the group of products from the pick-up area (R) R on said
forward movement means, through said opening;
lifting said head;

positioning said head above the release area; and

translating said gripping elements into the respective open

positions, so as to separate said forward movement
means and to deposit the group of products in the release
area.
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20. The method according to claim 19, comprising a step of
compacting the group of products on said forward movement
means, carried out before said step of lifting said head.

21. The method according to claim 19, comprising at least
one step of actuating said forward movement means to
arrange the group of products in the correct deposit position in
the release area, carried out during said step of positioning
said head above the release area.

22. A gripping station for groups of products, comprising a
robotic arm B, a gripping head, according to claim 1, fixed to
the robotic arm B, a pick-up area R of the groups of products,
and a release area P of the groups of products.

23. The gripping station according to claim 22, wherein
said pick-up area R of groups of products comprises a roller
unit or other equivalent elements.

24. The gripping station according to claim 22, wherein
said release area P comprises a pallet or other equivalent
elements.
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