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A transfer device to transfer articles by removing the articles
from a removal zone and depositing the articles in a dis-
charge zone, wherein a support plane and a deposit direction
substantially perpendicular to the support plane are defined
at the discharge zone. The transfer device includes a grip-
ping head with retention elements, each for retaining a
respective article, and a movement mechanism configured
to move at least one retention element with respect to at
least one other retention element in a staggering direction
having a non-null component parallel with the deposit direc-
tion.
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TRANSFER DEVICE, PARTICULARLY FOR
A PACKING MACHINE

[0001] The present invention relates to a transfer device,
particularly configured for use thereof in a packing machine
for articles.

[0002] Tt s also directed to a packing machine comprising
such a transfer device and a method for packing articles.
[0003] The present invention finds a preferred, though not
exclusive, application in the field of canned packing of loose
articles, such as capsules for products by infusion, for exam-
ple coffee, a field to which reference may be made hereafter
without loss of generality.

[0004] In particular, in the relevant technical sector, pack-
ing machines are known which comprise a transfer device
suitably configured to transfer the articles to be packed by
removing them from a removal zone and depositing them in
a discharge zone, which may be located at a container to be
filled.

[0005] In aknown embodiment, such transfer devices may
comprise a gripping head, which mounted on a movable arm
and is provided with one or more retention elements capable
of retaining in engagement the articles to be transferred from
the removal zone to the discharge zone.

[0006] Transfer devices are also known which, before
depositing the removed articles, are able to bring them
close to one another so as to promote the insertion thereof
into the container to be filled.

[0007] In this description as well as in the accompanying
claims, certain terms and expressions are deemed to have,
unless otherwise expressly indicated, the meaning expressed
in the following definitions.

[0008] The term “article” means any solid product which,
within an industrial production line, can be removed, moved
and deposited by a transfer device.

[0009] In particular, the transfer device may be configured
to remove such product (or a plurality of such products)
from a supply line and deposit it in a container which is
provided for the transfer thereof or packing thereof.

[0010] The articles can be identical to each other, or they
can differ from each other in some characteristics such as
the formation, the composition, the colour or their
orientation.

[0011] The articles can be, for example, food and confec-
tionery products already packed in individual containers or
wrappers, such as coffee capsules or other infusion drinks,
bottles and cartons of beverages, yoghurt pots, individual
chocolates (wrapped or bare), candies, small boxes, pouches
containing solid, liquid or semi-solid food products; more-
over, products of the ceramic industry, absorbent products
for hygienic use, products of the tobacco industry, products
of the cosmetic industry, products of the pharmaceutical
industry, products of the personal & home care industry.
[0012] The term “loose” referring to articles means a plur-
ality of single articles which are separated and not secured to
each other, so that each of them can be moved and treated
independently of the other articles.

[0013] A plurality of articles is moved, removed, depos-
ited or otherwise treated “in group” when all the articles of
the plurality are moved, removed, deposited, or otherwise
treated, in the same time interval or, in other words,
simultaneously.
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[0014] For example, the articles are rotated “in groups”
when they all begin and end a rotation movement at substan-
tially the same instant.

[0015] The term “container” means any receptacle that is
suitable for containing articles, in particular any receptacle
in which the transfer device deposits the articles removed.
Preferably the container is a receptacle which is suitable for
packing a group of articles. Even more preferably the con-
tainer is for example a box, a tray or a pallet or a drawer,
which is however intended to contain a group of articles in
an advantageously sorted manner.

[0016] A first direction is said “substantially” perpendicu-
lar to a second direction when they are inclined to each other
through an angle between 80° and 100°. Similarly, two
directions are said “substantially” parallel when they are
inclined to each other as far as a maximum of 10°.

[0017] The term “component” of a first direction with
respect to a second direction means the orthogonal projec-
tion of the first direction onto the second direction, when
both directions are made coplanar.

[0018] In particular, a first direction has a component
which is parallel to a second “non-null” direction when the
orthogonal projection of the first direction onto the second
direction is different from zero or, in other words, when the
first direction is not perpendicular to the second direction.
[0019] It is also specified that the expression “moving an
object between a first position and a second position” means
both the movement from the first position to the second
position and the movement from the second position to the
first position.

[0020] This definition applies equally to similar expres-
sions of movement, such as for example transferring or
moving a generic object between two positions or between
two zones or even between two different operating
configurations.

[0021] When a plurality of objects are in a coplanar con-
figuration, any direction incident to the plane defined by that
plurality of objects is defined as the “staggering direction”.
To define a coplanar configuration, the plurality of objects
comprises at least three objects. The Applicant has observed
that, in some known transfer devices, the retention elements
may be brought close to one another so as to compact the
articles into a grouped arrangement before being deposited
in the discharge zone.

[0022] In this way, the articles can be deposited in contain-
ers as small as possible, minimising space requirements and,
consequently, production, storage and distribution costs.
[0023] In addition, when the articles are moved into the
grouped arrangement they can be more easily inside a box-
shaped container, intended for their packaging.

[0024] In the latter case, in particular, the Applicant has
verified that the most delicate step of inserting the articles
into a box is the initial moment of the insertion, when the
articles may abut the upper edge of the box walls, with the
risk of jamming and damaging the box.

[0025] The Applicant has observed, however, that the
movement of the retention elements brought close to one
another takes place within a plane substantially parallel to
the support plane on which the articles are intended to be
deposited.

[0026] The Applicant has therefore perceived that the
degree of compactness of the articles in a grouped arrange-
ment can be further increased by allowing the retention ele-
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ments to move also in directions other than those that are
parallel to the support plane of the discharge zone.

[0027] Finally, the Applicant has found that by arranging a
transfer device so that the retention elements can be moved
on the gripping head in a differentiated manner along a
direction substantially perpendicular to the support plane,
even more compact grouped arrangements of the articles
can be obtained and thus effectively respond to the constant
need to minimise the size of the packing containers, and
further promote the step of insertion of the articles inside a
container.

[0028] In a first aspect thereof, therefore, the present
invention is directed to a transfer device which is provided
to transfer a plurality of articles by removing them from a
removal zone and depositing them in a discharge zone. Pre-
ferably, a support plane is defined at said discharge zone.
[0029] Preferably, a deposit direction substantially per-
pendicular to said support plane is defined at said discharge
zone.

[0030] Preferably, said transfer device comprises a grip-
ping head which is movable between said removal zone
and said discharge zone.

[0031] Preferably, said gripping head is provided with a
plurality of retention elements.

[0032] Preferably, each retention element is provided in
order to retain a respective article of said plurality of
articles.

[0033] Preferably, said transfer device comprises a move-
ment mechanism which is provided to move at least one of
said retention elements with respect to at least one other of
said retention elements in a staggering direction. Preferably,
said staggering direction has a non-null component which is
parallel with said deposit direction.

[0034] Thanks to these features, the transfer device
according to the present invention is able to obtain even
more compact configurations of articles when deposited in
the discharge zone.

[0035] In particular, thanks to the present invention, some
particular conformations of the articles can be advanta-
geously exploited, for example when they present tapered
conformations or, more generally, conformations with vari-
able section in the deposit direction. In fact, by staggering
the articles between them in this direction, it is possible to
identify mutual positions that allow a greater degree of
approach between the articles.

[0036] In particular, this advantage is clearly appreciable
when the articles have a truncated cone or truncated pyra-
midal shape, for example, and even more so when they are
arranged one next to the other in an alternating upright and
upturned position.

[0037] Moreover, the feature object of the present inven-
tion may be advantageous also in case of articles with con-
stant cross-section, for example by moving one or more arti-
cles with respect to the others through a measure which is
greater than their own size in the deposit direction so as to
create space for the approach of the other articles, possibly
by repositioning the moved articles in a coplanar relation-
ship once all the articles are even partially inserted in the
box.

[0038] In a second aspect thereof, the present invention
relates to a packing machine for articles, comprising at
least one transfer device which is provided to remove a plur-
ality of said articles from a removal zone and deposit them
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in a discharge zone, and realised according to the first
aspect.

[0039] The packing machine according to the present
invention can therefore advantageously pack articles in
smaller containers and/or deposit them in the container
with a greater safety margin, thus enabling a reduction in
waste during packing and an increase in production
capacity.

[0040] In a third aspect thereof, the present invention
relates to a method for transferring a plurality of articles
from a removal zone to a discharge zone. Preferably, a sup-
port plane is defined at said discharge zone.

[0041] Preferably, a deposit direction substantially per-
pendicular to said support plane is defined at said discharge
zone.

[0042] Preferably, the method envisages the step of pro-
viding a transfer device comprising a gripping head pro-
vided with a plurality of retention elements. Preferably, the
method envisages the step of removing said plurality of arti-
cles from said removal zone by means of said plurality of
retention elements.

[0043] Preferably, the method envisages the step of mov-
ing at least one of said retention elements with respect to at
least one other of said retention elements in a staggering
direction having a non-null component which is parallel
with said deposit direction.

[0044] Preferably, the method envisages the step of mov-
ing said retention elements inside a reference plane which is
substantially perpendicular to said deposit direction between
a first configuration, in which said retention elements are
spaced apart from one another, and a second configuration,
in which said retention elements are brought close to one
another.

[0045] Preferably, the method envisages the step of depos-
iting said articles on said support plane.

[0046] In a fourth aspect thereof, the present invention
relates to a method for packing a plurality of articles in a
container, wherein said articles are transferred into said con-
tainer in accordance with the transfer method of the third
aspect.

[0047] In a fifth aspect thereof, the present invention
relates to a transfer device for articles which is provided to
transfer a plurality of articles by removing them from a
removal zone and depositing them in a container, and com-
prising a gripping head which is movable between said
removal zone and said container.

[0048] Preferably, said gripping head is provided with a
plurality of retention elements which are provided to retain
an article of said plurality.

[0049] Preferably, said transfer device comprises at least
one spreader element which extends from said movable
gripping head in accordance with said retention elements
and is provided to abut said container.

[0050] Preferably, said spreader element is provided to
abut said container said container at one of the walls thereof
or at one of the closing panels thereof.

[0051] In this way, the opening of the container can be
widened and it is easier to insert articles inside it.

[0052] In particular, the Applicant has observed that by
suitably abutting even just the closing panel, it is possible
to temporarily deform the opening of the container by
widening it.

[0053] In fact, the Applicant has noted that, following the
pressure exerted by the spreader element on the closing
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panel, the latter tends to bend, thereby also bending the
creasing line which connects it to a wall of the container
and which defines the axis about which it normally rotates
with respect to that wall in order to close or open the
container.

[0054] However, when the creasing line is bent, it is no
longer suitable for defining a rotation axis and, de facto,
the rotation of the closing panel with respect to the wall is
prevented. Not only that, in this condition, the closing panel
and the wall connected thereto become almost integral, so
much so that the curvature of the closing panel is transmitted
to the wall to which it is connected, causing the opening of
the container to widen.

[0055] Appropriately, the deformation carried out by the
spreader element is done so as to be completely reversible,
in such a manner that when the spreader element is removed
from the closing panel, the latter returns to its initial config-
uration and can rotate normally about the creasing line.
[0056] This feature is particularly advantageous as it
allows the spreader element to be kept further spaced apart
from the gripping elements and, above all, at a higher eleva-
tion with respect to the support plane of the articles, so as to
avoid any possible interference with the removal and
deposit operations carried out by the gripping head.

[0057] In a sixth aspect thereof, the present invention
relates to a method for depositing a plurality of articles in
a container comprising:

[0058] providing a transfer device comprising a grip-
ping head for transferring a plurality of articles by
removing them from a removal zone and depositing
them in said container and which is movable between
said removal zone and said container

[0059] removing a plurality of articles from a removal
zone

[0060] moving
container

[0061] temporarily widening an opening of said con-
tainer by means of at least one spreader element,

[0062] depositing said plurality of articles inside said
container through said widened opening.

[0063] Preferably, said opening is widened by abutting
said container at one of the closing panels thereof.

[0064] Preferably, said opening is widened by bending a
creasing line which is provided between a closing panel of
said container and a wall of said container connected to said
closing panel.

[0065] The present invention, in at least one of the afore-
said aspects, may have at least one of the further preferred
features set out below.

[0066] Preferably, the articles are loose, so they are
removed from the removal zone, transferred and deposited
in the discharge zone by the retention elements of the grip-
ping head independently of each other.

[0067] Preferably, the articles are transferred in groups
from the removal zone to the discharge zone, and, again in
groups, are deposited in the discharge zone.

[0068] In one embodiment, the articles are further
removed in group.

[0069] In another embodiment, the articles can be
removed from the removal zone in successive steps.

[0070] In other words, the articles can be removed from
the removal zone either simultaneously in a single group,
or in subgroups during successive steps and forming the
final group only at the end of these steps.

said gripping head towards said
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[0071] In this way, the articles can be arranged on the grip-
ping head in configurations that are different from those in
the removal zone, which greatly allows to increase the oper-
ating flexibility of the packing machine.

[0072] Preferably, said retention elements comprise first
retention elements and second retention elements and said
movement mechanism is provided to simultaneously move
said first retention elements with respect to said second
retention elements in said staggering direction.

[0073] In this way, two groups of retention elements are
formed, minimising the components to jointly move the
retention elements of one group with respect to the retention
elements of the other group. In addition, this feature allows
the movements and trajectories of the various retention ele-
ments to be managed uniformly, without placing an exces-
sive burden on the movement mechanism of the gripping
head.

[0074] Preferably, said first retention elements during the
movement in said staggering direction are coplanar with
each other to a reference plane which is substantially per-
pendicular to said deposit direction.

[0075] In this way, the first retention elements are moved
while maintaining a condition of parallelism to the support
plane on which they are intended to rest, simplifying the
management of their movements.

[0076] Preferably, said first retention elements are moved
in said staggering direction between a first position, in
which said first retention elements are coplanar with said
second retention elements, and a second position, in which
said first retention elements and said second retention ele-
ments are located in respective reference planes which are
parallel with and spaced apart from one another.

[0077] In this way, by moving the first retention elements
to the first position, it is possible to effectively remove the
articles from the removal zone where they are generally
coplanar with each other, and then after moving the first
retention elements to the second position, it is possible to
proceed to bring the articles close to one another in a
grouped arrangement with the greatest possible degree of
compaction.

[0078] Naturally, the degree of movement of the first
retention elements in the staggering direction is determined
by the formation of the articles and will be chosen appropri-
ately in order to allow the optimal degree of approach
among the articles.

[0079] Preferably, said second retention elements are not
movable in said staggering direction with respect to said
gripping head.

[0080] In this way, the relative movement action between
the first and second retention elements is delegated only to
the first retention elements. This advantageously allows to
save the components needed for the movement of the second
retention elements, with consequent benefits in terms of
both production costs and the lightness of the gripping head.
[0081] However, in a different embodiment, both the first
and second retention elements could be provided with their
similar mechanism which allows their independent move-
ment in the staggering direction.

[0082] In a preferred embodiment, said movement
mechanism comprises an actuating member for moving
said first retention elements in said staggering direction.
[0083] Preferably, this actuating member is of the double-

acting type.
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[0084] Preferably, wherein said actuating member is of the
pneumatic type. Preferably, each of said retention elements
is fixed to one end of a support rod.

[0085] Preferably, said support rod is substantially parallel
to said deposit direction. Preferably, said actuating member
is provided to move said support rod of said first retention
elements in said staggering direction.

[0086] Preferably, said actuating member comprises a
cylinder and a piston which is slidingly engaged in said
cylinder, one of which is connected to said support rod.
[0087] Thanks to these features, the movement of the
retention elements in the deposit direction is achieved by a
simple yet precise and reliable mechanism. Preferably, said
staggering direction is straight.

[0088] In other embodiments, the staggering direction in
which the retention elements are moved may be curvilinear,
for example it may be formed by an arc of circumference.
[0089] Preferably, said staggering direction is substan-
tially parallel to said deposit direction.

[0090] In other embodiments, the staggering direction
may be inclined with respect to the deposit direction, as
long as it is also inclined with respect to the support plane.
[0091] Preferably, said staggering direction and said
deposit direction are substantially parallel to a vertical
direction.

[0092] In a preferred embodiment, said movement
mechanism is further provided to move at least one of said
retention elements in directions which are located in a refer-
ence plane which is substantially perpendicular to said
deposit direction.

[0093] Preferably, said retention elements are moved
inside said reference plane between a first configuration, in
which said retention elements are spaced apart from one
another, and a second configuration in which said retention
elements are brought close to one another to move said plur-
ality of articles in a grouped arrangement.

[0094] In a preferred embodiment, said gripping head
removes said articles from said removal zone when said
retention elements are in said first configuration and depos-
its said articles in said discharge zone when said retention
elements are in said second configuration.

[0095] In this way, the articles can be removed when they
are relatively spaced apart from one another and deposited
in a grouped arrangement, which is more compact and
advantageous for packing articles in a box.

[0096] In another embodiment, said gripping head
removes said articles from said removal zone when said
retention elements are in said second configuration and
deposits said articles in said discharge zone when said reten-
tion elements are in said first configuration.

[0097] In this case, the articles are removed in a grouped
arrangement and then spaced apart from one another before
being deposited.

[0098] Preferably, in said plurality of retention elements,
there is defined a first group of retention elements which is
formed by retention elements which are moved between
said first configuration and said second configuration, and
a second group of retention elements which is formed by
retention elements which are not moved between said first
configuration and said second configuration.

[0099] Preferably, all the retention elements of said first
group of retention elements are moved between said first
configuration and said second configuration by means of
rotation about respective rotation axes.
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[0100] In this way, the movement of the retention ele-
ments takes place thanks to a simplified movement mechan-
ism, which makes it possible to reduce the number of com-
ponents required, lightening the gripping head and
consequently increasing its movement speed and the overall
production capacity of the transfer device.

[0101] In a different embodiment, said retention elements
are moved between the first and second configuration by
means of linear actuators.

[0102] Preferably, the retention elements of said second
group of retention elements are fixed with respect to said
gripping head.

[0103] This makes it possible to advantageously save the
movement components for this retention element, with
further lightening of the gripping head.

[0104] In one embodiment, said second group of retention
elements may be formed by one or more retention elements.
[0105] In this case, when the retention elements of the first
group are moved into said second configuration, they are
brought close to the elements of said second group.

[0106] In this way, the retention elements can be arranged
and configured on the gripping head in many different ways
in order to meet different packing needs. In particular, it is
possible to deposit the articles in the containers according to
an arrangement in separate groups.

[0107] In another embodiment, said second group of
retention elements does not comprise any retention
elements.

[0108] In this case, all the retention elements are moved
between said first and said second configuration.

[0109] In one embodiment, said rotation axes are substan-
tially parallel to each other. Preferably, said rotation axes are
substantially parallel to said deposit direction.

[0110] In one embodiment, said rotation axes are aligned
in successive rows. Preferably, in each row, said rotation
axes are equidistant.

[0111] Preferably, said rows of rotation axes are equidi-
stant between them.

[0112] In this way, the rotation axes have an ordered
matrix arrangement and the movement mechanism of the
retention elements can be realised more easily. In one embo-
diment, said retention elements, during the rotation towards
said second configuration, are all moved towards a central
grouping axis.

[0113] This provision makes it possible to obtain a parti-
cularly compact grouped arrangement of the articles.
[0114] In a preferred embodiment, said central grouping
axis coincides with the axis of one of said retention
elements.

[0115] In this case, it is envisaged that this retention ele-
ment whose axis coincides with the central grouping axis
does not vary its position between the first and second con-
figuration, remaining fixed. In this case, this retention ele-
ment forms the aforesaid second group of retention
elements.

[0116] Preferably, the spacing of each retention element
from said respective rotation axis is a function of the spacing
of said rotation axis from said central grouping axis.

[0117] Preferably, during the rotation between said first
configuration and said second configuration, said retention
element is rotated through approximately 180°.

[0118] Inthis way, the retention element is moved as far as
the maximum spacing possible with a rotation movement
having a predetermined radius. Preferably, said movement
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mechanism comprises, for each of said retention elements
which is rotated, an arm which extends perpendicularly to
said rotation axis.

[0119] Preferably, said arm defines the spacing of said
retention element from said rotation axis.

[0120] Preferably, in said first configuration and in said
second configuration, said arm extends in a direction pas-
sing through said central grouping axis. Preferably, said
movement mechanism comprises, for each of said retention
elements which is rotated, a pinion which is mounted coaxi-
ally with said respective rotation axis.

[0121] Preferably, said pinion is fixed coaxially on a shaft
which is rotatably mounted on a frame of said gripping
head.

[0122] More preferably, said shaft is connected to said
retention element by means of said arm.

[0123] Even more preferably, said arm extends between
said shaft and said support rod to which said retention ele-
ment is mounted.

[0124] In a preferred embodiment, said movement
mechanism comprises a plurality of racks engaged by mesh-
ing with said pinions to control the rotation of said pinions
about said respective rotation axes.

[0125] Preferably, said pinions are aligned in successive
rows and the pinions of each row are engaged by a respec-
tive rack.

[0126] In other words, a single rack is meshed with all the
pinions in a single row, so that the number of racks that is
required to move all the pinions is equal to the number of
successive rows of pinions.

[0127] Preferably, said movement mechanism comprises a
motor member which is connected to said plurality of racks
by means of a transmission shaft. Preferably, said transmis-
sion shaft is unique.

[0128] Thanks to each of these features, an effective, pre-
cise and, at the same time, particularly simple movement
mechanism with a reduced number of components is
achieved, making it even lighter.

[0129] In a preferred embodiment, said discharge zone, in
which said plurality of articles are deposited, is defined in a
container.

[0130] Preferably, the container is a box, comprising a
bottom and lateral walls rising from the bottom towards an
opening of the box.

[0131] Preferably, the bottom of the container defines said
support plane of the discharge zone.

[0132] Said support plane may also be formed by a layer
of articles that has been previously deposited in the
container.

[0133] In one embodiment, said transfer device comprises
at least one spreader element which extends from said
movable gripping head in accordance with said retention
elements and is provided to abut said container and to
widen the opening thereof.

[0134] In this way, it is possible to widen the opening of
the container facilitating the insertion of the articles inside
it.

[0135] In afirst embodiment, said spreader element is pro-
vided to abut said container at one of the closing panels
thereof.

[0136] In this way, it is possible to keep the spreader ele-
ment at a higher elevation than the support plane of the arti-
cles so as not to interfere with the operations of the gripping
head, in particular by avoiding touching the plane of the first
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conveyor belt when the articles are only removed on some
of the rows thereof.

[0137] Preferably, moreover, said spreader element is
positioned centrally between two retention elements, so as
not to risk interfering with the articles during the operations
of the gripping head.

[0138] In a second embodiment, said at least one spreader
element is provided to abut said container at one of the walls
thereof.

[0139] In another embodiment, a pair of spreader elements
is envisaged which are provided to abut a pair of opposite
walls of said container.

[0140] In some embodiments, said at least one spreader
element is movable with respect to the gripping head,
between an operating position in which it is provided to
abut said container and a non-operating position in which
it is moved away from said gripping elements.

[0141] In a further embodiment, said at least one spreader
element may be operatively associated with the conveyor
that transports the container by acting on a wall or a panel
for closing the container.

[0142] In one embodiment, said articles have a variable
cross-section in said deposit direction.

[0143] In this way, it is always possible to identify a cor-
rect staggering between the retention elements in the deposit
direction, which allows the degree of compaction to be
increased when the articles are brought close to one another
by moving in the plane perpendicular to the deposit
direction.

[0144] Preferably, said articles have a tapered formation
from a larger base as far as a smaller base.

[0145] Preferably, said articles have a substantially trun-
cated cone formation.

[0146] Preferably, said articles have a bottom with a smal-
ler cross-section and a head with a larger cross-section.
[0147] In a preferred embodiment, said articles are cap-
sules of a product by infusion, e.g. coffee.

[0148] Preferably, said first retention elements have a first
surface and said second retention elements have a second
surface, which is smaller than said first surface.

[0149] Preferably, said first retention elements are config-
ured to retain said articles at said head and said second
retention elements are configured to retain said articles at
said bottom.

[0150] Preferably, each of said first retention elements is
alternated with one of said second retention elements and
each of said second retention elements is alternated with
one of said first retention elements.

[0151] Preferably, said first retention elements are
arranged in a quincunx pattern and said second retention
elements are arranged in a quincunx pattern in a manner
complementary to said first retention elements.

[0152] This allows the articles to be removed with an
alternating head-bottom and bottom-head orientation,
enabling an effective compaction of the articles when they
are moved in the grouped arrangement.

[0153] In a preferred embodiment, in said second position,
the orthogonal projection of the articles which are retained
by said first retention elements in a plane parallel to said
deposit direction is partially superimposed on the orthogo-
nal projection of the articles which are retained by said sec-
ond retention elements only near said smaller base.

[0154] Preferably, in said second position, the orthogonal
projections in a plane parallel to said deposit direction of the
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articles retained by the first and second retention elements
respectively are superimposed through a measure between 0
and 10 mm, more preferably, between 0 and 5 mm.

[0155] In this way, the passage from the first to the second
position involves moving the articles between a substan-
tially coplanar configuration to a staggered one in which a
minimum degree of interference between the articles is
maintained. Consequently, when the articles are brought
close to one another in the plane perpendicular to the deposit
direction, they may touch each other in a narrow region
close to the smaller base, avoiding superposition of adjacent
articles that could prevent any subsequent repositioning of
the articles in a coplanar configuration.

[0156] In a preferred embodiment, said transfer device
comprises a delta-type robot including a plurality of articu-
lated arms to the end of which said gripping head is fixed.
[0157] Preferably, said gripping head is moved by said
articulated arms in trajectories that are defined by three lin-
ear movement axes.

[0158] In a preferred embodiment of embodiment, each of
said retention elements can be selectively activated and
deactivated in order to retain or not to retain in engagement
one of said articles independently of the other retention
elements.

[0159] In this way, it is possible to compose different con-
figurations of articles on the gripping head, such as for
example configurations in which there is provided a number
of rows greater than that of the rows with which the articles
are supplied to the transfer device, or to compose incom-
plete or partial configurations.

[0160] Preferably, said retention elements are connected
to a pressure reduction circuit.

[0161] Preferably, each retention element is connected to
said pressure reduction circuit by means of a respective con-
duit and can be selectively put in communication with the
pressure reduction circuit by the opening of a respective
shut-off valve.

[0162] In this way, the articles are retained by the retention
elements through suction.

[0163] Preferably, said conduit is formed inside said sup-
port rod.

[0164] In this way, further conduits are spared, while
lightening at the same time the support rods and thus, over-
all, the gripping head.

[0165] In a preferred embodiment, said removal zone is
defined on a first conveyor belt on which said articles are
placed.

[0166] In other embodiments, the removal zone can be
defined on a deposit shelf or on a temporary accumulation
element (buffer) or on a container.

[0167] Preferably, said retention elements are moved into
said first configuration to remove said articles from said
removal zone.

[0168] In this way, the articles can be arranged on the first
conveyor belt so that they are relatively spaced apart from
one another, thus facilitating their movement and removal
by the transfer device.

[0169] Preferably, said support plane is defined in a
container.

[0170] Preferably, said container is positioned on a second
conveyor belt.

[0171] In other embodiments, said support plane can be
defined on a deposit shelf or a temporary accumulation ele-
ment (buffer) or on a conveyor belt.
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[0172] Preferably, said at least one transfer device is posi-
tioned between said first conveyor belt and said second con-
veyor belt.

[0173] Preferably, said at least one transfer device is
operative in an area which comprises a portion of said first
conveyor belt and portion of said second conveyor belt.
[0174] This arrangement of conveyor belts and of the
transfer device allows obtaining a packing machine with a
particularly compact layout.

[0175] Preferably, at least in said zone in which said trans-
fer device is operative, said first conveyor belt and said sec-
ond conveyor belt are moved in respective advance direc-
tions which are substantially parallel to each other.

[0176] Preferably, said advance directions of said first
conveyor belt and said second conveyor belt have opposite
directions.

[0177] In a preferred embodiment, a plurality of said
transfer devices are provided between said first conveyor
belt and said second conveyor belt.

[0178] Preferably, said transfer devices are all aligned par-
allel to said advance directions.

[0179] This results in a compact machine layout, optimis-
ing the operation of the transfer devices.

[0180] In a preferred embodiment, said plurality of arti-
cles are removed by said retention elements while said
removal zone is moving.

[0181] In a preferred embodiment, said plurality of arti-
cles are deposited by said retention elements on said support
plane while said support plane is moving.

[0182] This makes it possible to create a packing machine
that operates substantially continuously, creating the opti-
mal conditions for both reducing the number of transfer
devices that are required or the need for intermediate buf-
fers, and for increasing its production capacity.

[0183] In a preferred embodiment, said articles are
brought close to said support plane of said container when
said first retention elements are moved into said second
position.

[0184] In this way, the articles retained by the second
retention elements can be deposited on the support plane,
while the articles retained by the first retention elements
remain in a raised position with respect to the support plane.
[0185] In a first embodiment, the articles are then released
from the retention elements.

[0186] In this way, the articles previously retained by the
first retention elements can descend by gravity among the
articles previously retained by the second retention ele-
ments, resting on the support plane and assuming the most
suitable position inside the container, retained laterally by
the lateral walls of the container.

[0187] In one embodiment, said first retention elements
are subsequently moved into said first position to facilitate
the deposit of the respective articles on said support plane.
[0188] In this way, the articles previously retained by the
first retention elements are pushed among the articles pre-
viously retained by the second retention elements.

[0189] Preferably, said first retention articles are moved to
said first position after said respective articles have been
released.

[0190] Thanks to the above-mentioned characteristics, the
articles transported by the first retention elements are suita-
bly brought back into coplanarity with the articles trans-
ported by the second retention elements, and allows to
obtain an appropriate arrangement of the articles inside the
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container and to form, possibly, an effective support plane
for a subsequent layer of articles intended to be packed in
the same container.

[0191] Ttis also provided that this operation can take place
just before depositing the articles on the support plane.
[0192] The characteristics and advantages of the invention
will become clearer from the detailed description of an
embodiment illustrated, by way of non-limiting example,
with reference to the appended drawings wherein:

[0193] FIG. 1 is a schematic plan view from above of a
packing machine for loose articles, provided with transfer
devices made in accordance with the present invention;
[0194] FIG. 2 is a schematic view in lateral perspective
and on an enlarged scale of a portion of the packing machine
in FIG. 1;

[0195] FIG. 3 is a schematic view in lateral perspective
and on a further enlarged scale of a gripping head of a trans-
fer device of the packing machine of FIG. 1, with the reten-
tion elements in a first operating configuration;

[0196] FIG. 4 is a schematic view in lateral perspective of
a gripping head similar to the gripping head of FIG. 3, with
the retention elements in a second operating configuration;
[0197] FIG. S is a schematic side elevation view of the
gripping head of FIG. 4;

[0198] FIG. 6 is a schematic sectional view of the gripping
head of FIG. 5;

[0199] FIG. 7 is a schematic cross-sectional view of the
gripping head of FIG. 5 in the first operating configuration;
[0200] FIGS. 8 and 9 are further simplified and top plan
views of the gripping head of FIG. 3, in two respective oper-
ating configurations.

[0201] With reference to the enclosed figures, 100 indi-
cates as a whole a packing machine comprising some trans-
fer devices 200 which are realised in accordance with the
present invention.

[0202] The packing machine 100 is provided to package a
plurality of articles 1, loose, within containers, which in this
embodiment example consist of boxes 30, so as to prepare a
finished packaging, ready for final packaging and subse-
quent shipment.

[0203] The articles 1 are, in this preferred embodiment
example, capsules for the production of drinks by infusion,
in particular coffee.

[0204] Each article 1 is formed by a substantially rigid
casing, shaped like a cup, having a truncated cone form in
which a bottom 2, at the smaller base thereof, and a lateral
wall 3 which extends with a slight flaring towards a head 4,
opposed to the bottom 2, at the larger base thereof, are
defined, wherein the casing has a mouth closed by a lid
such as, for example, an aluminium foil which is removably
fixed to the edges of the mouth.

[0205] The packing machine 100 comprises, in its most
general units, a forming line 101 of the boxes 30, a sorting
line 110 of the articles 1, and a packing line 150, in which
the articles 1 coming from the sorting line 110 are deposited
in the boxes 30 coming from the forming line 101.

[0206] The sorting line 110 is supplied with articles 1 by a
first conveyor 111, which transports two rows of articles 1 in
an upright position, i.e. resting on the bottom 2 and with the
head 4 facing upwards.

[0207] The first conveyor 111 is connected to a first sort-
ing station 112, comprising, for example, a pair of screw
conveyors 112, in which the articles 1 of the two rows of
articles are correctly spaced apart from one another and the
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articles of one of the two rows is tipped in upturned position,
ie. resting on the head 4 and with the bottom 2 facing
upwards.

[0208] The articles 1 exiting the first sorting station 112
are then supplied to an intermediate conveyor 113, on
which two parallel and flanked rows of articles 1 are depos-
ited: one with the articles 1 in upright position and one with
the articles 1 in upturned position.

[0209] The sorting line 110 of the articles 1 further com-
prises a second sorting station 114 which takes care of
removing the articles 1 from the intermediate conveyor
113 and of depositing them on a first conveyor belt 115
with a predefined removal arrangement (pattern).

[0210] In the present example, also on the first conveyor
belt 115 the articles 1 are arranged in two rows, and the
predefined removal pattern is of the chequered type, in
which each article 1 in upright position is flanked on three
sides by articles 1 in upturned position, and vice versa,
maintaining a constant spacing among articles 1 in the
same row.

[0211] To form such a removal pattern, the second sorting
station 114 comprises a pair of sorting robots 116 which are
arranged in line between the first conveyor 113 and the first
conveyor belt 115.

[0212] Each sorting robot 116 comprises a gripping hand
which is provided to remove, by means of respective reten-
tion elements, a plurality of articles 1 which are present on a
single row of the intermediate conveyor 113, which will
therefore all be in upright position or all in upturned posi-
tion, and transfer them onto the first conveyor belt 115.
[0213] During the transfer towards the first conveyor belt
115, the retention elements, which are initially aligned to
remove the articles 1 from a single row of the intermediate
conveyor 113, are alternately staggered with each other so as
to deposit the articles 1 on the one and the other row of the
first conveyor belt 115 in successively alternating positions.
[0214] The two sorting robots 116 thus make up the two
rows of articles 1 on the first conveyor belt 115, wherein in
each row the articles 1 are alternately in upright position and
in upturned position, and wherein each article in upright
position in one row is flanked by an article in upturned posi-
tion in the other row, thus altogether forming the desired
chequered pattern.

[0215] The boxes 30 in which the articles 1 are deposited
are formed in the forming line 101 from corresponding
blanks 31, each of which consists of a flat semi-finished
product made of foldable and semi-rigid material, for exam-
ple cardboard, which is suitably cut and provided with fold-
ing creased portions.

[0216] The forming line 101 comprises a supply station
103, wherein the single blanks 31 are extracted from a
stack of blanks that is supplied at an inlet 102, as well as a
folding station 104, located downstream of the supply sta-
tion 103, in which the blanks 31 undergo a preliminary fold-
ing of some of the flaps thereof before being transferred onto
a blanks conveyor 105.

[0217] The blanks conveyor 105 crosses a gluing station
106, wherein a plurality of hot glue dispensing guns or noz-
zles lay suitable glue spots on the blanks 31.

[0218] The forming line 101 further comprises a forming
carousel 120 supplied by the blanks conveyor 105 which is
provided with a plurality of forming devices 121. In the tra-
vel period of a portion of the curved tract of the forming
carousel 120, the blanks 31 are suitably folded within the
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forming devices 121 so that the portions provided with glue
spots are made to adhere to each other and to form respec-
tive boxes 30 having a respective upper closing panel in an
open position.

[0219] At the end of the curved tract of the forming car-
ousel 120, the boxes 30 are supplied, with the opening
facing upwards, onto a second conveyor belt 107. In an
initial tract of the second conveyor belt 107, a station 108
is provided that takes care of folding the closing panel of the
boxes 30 into an open position, in order to promote the cor-
rect filling of the boxes 30 with the articles 1. In other words,
the opening position of the closing panel must be such that it
does not obstruct the subsequent filling of boxes 30 with
articles 1.

[0220] As mentioned above, in the packing line 150 the
articles 1 coming from the sorting line 102, in particular
from the first conveyor belt 115 are deposited in the boxes
30 coming from the forming line 101, in particular from the
second conveyor belt 107.

[0221] Advantageously, at the packing line 150, the first
conveyor belt 115 and the second conveyor belt 107 are
flanked and are moved linearly in substantially parallel but
opposite advance directions, indicated in FIG. 1 with F1 and
F2 respectively.

[0222] Between the first conveyor belt 115 and the second
conveyor belt 107 there is interposed a plurality of transfer
devices 200, all of which are aligned parallel to the aforesaid
advance directions.

[0223] The number of transfer devices 200 is a function of
the number of articles intended to be deposited in the single
boxes and the speed of conveyor belts 107 and 115.

[0224] Each transfer device 200 is provided to remove a
plurality of articles 1 from a respective removal zone and
deposit it in a respective discharge zone.

[0225] In particular, each transfer device 200 removes a
plurality of articles 1 from the first conveyor belt 115
when it crosses the respective removal zone and deposits
them in a box 30 which is transported on the second con-
veyor belt 107 as it crosses the respective discharge zone.
[0226] Each transfer device 200 comprises a delta-type
robot, which is fixed from above on a support frame (not
shown in the accompanying figures), which comprises a
plurality of articulated arms 201 and a gripping head 202
which i1s fixed to an end of the articulated arms 201, accord-
ing to a configuration that is typical for the delta-type robots.
[0227] The gripping head 202 is moved by the articulated
arms 201 in trajectories defined by three linear movement
axes, while however maintaining its orientation in space
fixed (i.e. without rotational movements).

[0228] The gripping head 202 comprises a plurality of
retention elements 203, each provided to retain a respective
article 1, and a movement mechanism overall identified with
204, which is provided to move the retention elements 203
on the gripping head 202 in the directions described in detail
below.

[0229] In particular, the gripping head 202 is able to
remove the articles 1 from the first conveyor belt 115,
when the retention elements 203 are spaced apart from one
another and coplanar to the support plane of the first con-
veyor belt 115, and to deposit them in the box 30, in which a
support plane of the discharge zone is defined, in a grouped,
more compact arrangement, which is obtained by moving
the retention elements 203.
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[0230] In particular, the support plane of the discharge
zone may be defined by the bottom of the box 30 or by a
layer of articles 1 that are already present in the box 30.
[0231] In fact, it should be noted that in a box 30, in addi-
tion to a single layer, two or more superimposed layers can
be provided, so as to increase the capacity of each package.
[0232] The support plane also defines a deposit direction Z
which is substantially perpendicular thereto, generically
indicative of the direction in which the articles 1 are depos-
ited in the box 30.

[0233] Each retention element 203 is formed like a suction
cup and is fixed to a free end 206a of a respective support
rod 206, which is connected, at a longitudinally opposed end
206b thereof, to the movement mechanism 204. In particu-
lar, the retention elements 203 are divided into first retention
elements 203a, which are configured to retain the articles 1
at the respective head 4 (thus retaining them from above in
an upright position), and into second retention elements
203b, which are configured to retain the articles 1 at the
respective bottom 2 (thus retaining them from above in an
upturned position).

[0234] In particular, the first retention elements 203a have
a suction cup formation having a first surface, while the sec-
ond retention elements 2035 have a suction cup formation
having a second surface, which is smaller than the first
surface.

[0235] The first and second retention elements 203a, 2035
are arranged on the gripping head 202 in alternating position
between them, as clearly visible in the accompanying
figures.

[0236] FIGS. 1to 3 and 8 to 9 illustrate a first example of a
gripping head, indicated in FIGS. 3, 8 and 9 as 202', in
which the retention elements 203 are arranged in four rows
of three retention elements each, and while FIGS. 4 to 7
illustrate a second example of a gripping head, indicated in
said figures as 202", in which the retention elements 203 are
arranged in three rows of two retention elements each.
[0237] Apart from the number of the retention elements
203 and of their arrangement, the gripping heads 202’ and
202" are substantially similar to each other, in particular in
the type of movement envisaged for the retention elements
203, and are as whole referred to below with the number
202.

[0238] The movement mechanism 204 is provided to
move at least some of the retention elements 203 according
to two distinct and independent movements: a first move-
ment consists of a movement which is substantially parallel
to the support plane defined in the discharge zone, while a
second movement consists of a movement in a staggering
direction S, which is inclined with respect to said support
plane.

[0239] In particular, in the preferred example described
herein, the movement in the staggering direction S is linear
and substantially perpendicular to the support plane, thus
coinciding with the deposit direction Z defined above.
[0240] In the preferred example described herein, more-
over, the support plane defined in the discharge zone is sub-
stantially horizontal, so that the reference plane within
which the retention elements 203 are moved is substantially
horizontal, while the deposit direction Z and the staggering
direction S in which the retention elements 203 are moved,
are substantially coincident with the vertical direction.
[0241] In relation to the first movement mentioned above,
the movement mechanism 204 is provided to move the
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retention elements 203 on the gripping head 202 between a
first configuration, in which the retention elements 203 are
spaced apart from one another (better visible in FIGS. 3 and
8), and a second configuration, in which the retention ele-
ments 203 are brought close to one another (see FIG. 9).
[0242] In particular, the movement mechanism 204 is pre-
ferably provided to simultaneously move each retention ele-
ment 203 between the first and second configuration by
means of a rotation movement about a respective rotation
axis X.

[0243] In particular, the rotation axis X of each retention
element 203 is defined by the longitudinal axis of a respec-
tive shaft 207, which is rotatably supported on a frame 208
of the gripping head 202 and which extends parallel to the
support rod 206.

[0244] The shafts 207 are arranged on the gripping head
202 in alignment in successive rows which are equidistant
from each other, wherein the shafts 207 comprising each
row are also equidistant from each other.

[0245] Of course, the number of rows and the number of
shafts provided for each row can vary according to specific
packing needs. In particular, it is preferred that the arrange-
ment in aligned rows of shafts 207 (and consequently of the
retention elements 203) formed on the gripping head 202
corresponds to the arrangement of articles 1 intended to
form a single layer within the specific box 30.

[0246] The shafts 207, and consequently the rotation axes
X defined by them, are all parallel to each other and, in par-
ticular, are substantially parallel to the deposit direction Z
and, consequently, perpendicular to the support plane on
which the articles 1 are to be deposited. Similarly, the shafts
207 are also substantially perpendicular to a support plane
which is defined on the first conveyor belt 115 at the
removal zone of the articles 1.

[0247] The rotation movement of each retention element
203 about its respective rotation axis X is achieved by the
provision of a misalignment between the shaft 207 and the
support rod 206.

[0248] The connection between shaft 207 and support rod
206 may be made by means of an arm 209 which extends
perpendicularly to the rotation axis X between shaft 207 and
the end 2065 of the support rod 206, as better visible in the
gripping head 202', or may be made by fixing the support
rod 206 to the shaft 207 in an eccentric position, as better
visible in the gripping head 202'.

[0249] In the preferred embodiment described herein, it is
envisaged that the retention elements 203, during the rota-
tion from the first configuration to the second configuration,
are all moved towards a central grouping axis Y, which is
parallel to the rotation axes X.

[0250] The spacing between the axis of the shaft 207 and
the axis of the support rod 206, which in the gripping head
202" is represented by the extent of the arm 209, is a function
of the spacing of the respective rotation axis X from the
central grouping axis Y. In particular, the greater the spacing
of the respective rotation axis X from the central grouping
axis Y, the greater the spacing between the axis of the shaft
207 and the axis of the support rod 206.

[0251] The central grouping axis Y may preferably coin-
cide with the longitudinal axis of one of the shafts 207, indi-
cated in FIG. 9 by 207", so this shaft is coaxially connected
to the respective support rod 206, without the need for its
arm 209.
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[0252] The movement mechanism 204 comprises a motor
member 210, for example controlled pneumatically, which
is provided to rotate a transmission shaft 211 which is sup-
ported with the ability to rotate on the frame 208 of the grip-
ping head 202.

[0253] The transmission shaft 211 is provided with
toothed crowns engaged by meshing with respective racks
213, which extend parallel to each row of shafts 207 and in
turn engaged by meshing with respective pinions 214 which
are coaxially fixed on the shafts 207 to be rotated.

[0254] Preferably, racks 213 and pinions 214 are dimen-
sioned such that the movement from the first to the second
configuration results in the rotation of the pinions 214
through approximately 180°. In addition, each arm 209 is
extended in a direction passing through the central grouping
axis Y in both the first and second configuration (situation
shown in FIG. 8 with dotted lines).

[0255] The movement mechanism 204 is further provided
to simultaneously move all of the first retention elements
203a with respect to the second retention elements 2035 in
the staggering direction S.

[0256] In particular, as is better visible in FIGS. 4 to 7
referring to the gripping head 202", the first retention ele-
ments 203a are simultaneously moved between a first posi-
tion, in which they result substantially coplanar with the
second retention elements 2035 (FIG. 7), and a second posi-
tion, in which the first retention elements 203a and the sec-
ond retention elements 2035 are located on respective refer-
ence planes A and B which are parallel and spaced apart
from one another (FIGS. 5 and 6).

[0257] In order to carry out the aforementioned move-
ment, the movement mechanism 204 comprises, for each
support rod 206 of the first retention elements 203a, a
respective actuating member 220 which is provided to
move the support rod 206 in the staggering direction S.
[0258] In particular, in the example embodiment illu-
strated herein, the actuating member 220 is formed by a
double-acting pneumatic actuator comprising a cylinder
221 and a piston 222 which is engaged slidingly within the
cylinder 221.

[0259] One between the cylinder 221 and the piston 222 is
integral with shaft 207 and the other one between the cylin-
der 221 and the piston 222 is integral with the support rod
206.

[0260] It is also envisaged that the actuating member 220
may be formed by control mechanisms of different type, for
example of the mechanical type, such as a rack and pinion
gear, or of the electromagnetic or hydraulic type.

[0261] The extent of movement in the staggering direction
S of the first retention elements 203a with respect to the
second retention elements 2035, which remain fixed with
respect to the gripping head 202, is chosen according to
the specific formation of the articles 1 to be transferred by
the transfer device 200. In particular, it is chosen so as to
allow the greatest possible degree of compaction of the arti-
cles 1 when the retention elements 203 are subsequently
moved into the second configuration, in an approached posi-
tion. In the case described herein, wherein the articles 1 have
a truncated conical shape, with a smaller base formed by the
bottom 2 and a larger base formed by the head 4, and are
removed by the first conveyor belt 115 with the “chequered”
removal pattern described above, it is envisaged that the first
retention elements 203a are moved in the staggering direc-
tion S until the orthogonal projection of the articles 1
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retained by the first retention elements 2034 in a plane par-
allel to the storage direction Z is partially superimposed on
the orthogonal projection of the articles that are retained by
said second retention elements only near the respective bot-
toms 2.

[0262] In particular, the superposition between the afore-
mentioned orthogonal projections, indicated by D in FIG. 6,
may be only a few millimetres, for example approximately
5 mm.

[0263] In this way, the second position of the movement of
the first retention elements 203a in the staggering direction
S is defined.

[0264] The transfer device 200 further comprises a sprea-
der element 217 which extends from the gripping head 202
in accordance with the support rods 206 of the retention ele-
ments 203 and in a position external thereto (see FIG. 5).
[0265] The spreader element 217 is provided to abut the
box 30 at the closing panel thereof, which, appropriately, is
located on the side of the box 30 opposite the first conveyor
belt 115.

[0266] In this case, the spreader element 217 comprises a
rod which is fixed externally to the gripping head 202, on the
side facing the second conveyor belt 107 and which extend
as far as a height that is higher than the level of the support
plane of the articles 1, so as not to interfere with the same.
Furthermore, preferably, the spreader element 217 is placed
centrally between two support rods 206 so as to avoid inter-
ference with the articles 1 during the removal step or move-
ment step the retention elements 203.

[0267] In order to retain the articles 1 during the transfer
from the removal zone to the discharge zone, each retention
element 203 is selectively connected to a pressure reduction
circuit 215, associated with the gripping head 202, by means
of a respective shut-off valve 216.

[0268] In particular, the shut-off valve 216 is capable of
putting the pressure reduction circuit 215 in communication
with the respective retention element 203 by means of a
conduit which is formed inside the respective support rod
206, the shaft 207, and, if present, the arm 209 and the
actuating member 220.

[0269] The articles 1 are then retained on the respective
retention elements 203 thanks to the suction action carried
out by the pressure reduction circuit 215 once the retention
elements 203 are placed on the bottom 2 or on the head 4 of
the articles 1 to be transferred.

[0270] Each shut-off valve 216 is independently operable
independently of the other shut-off valves, so that each
retention element 203 can be selectively activated and deac-
tivated in order to retain or not retain an article 1 in engage-
ment independently of the other retention elements 203.
[0271] Each transfer device 200 of the packing machine 1
operates as described below.

[0272] The gripping head 202 is moved by the arms 201 at
the removal zone, above the first conveyor belt 115 on
which the articles 1 to be removed are arranged in a che-
quered pattern.

[0273] In this position, the retention elements 203 are
moved into the first position, so that they are all substan-
tially coplanar to the support plane of the first conveyor
belt 115, and in the first configuration, so that the spacing
between them corresponds to the spacing between the arti-
cles arranged on the first conveyor belt 115.

[0274] The gripping head 202 is then lowered onto the
articles 1, equalizing the speed of the first conveyor belt
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115, which maintains its movement unchanged, until it
abuts with the retention elements 203 of the articles 1 to
be removed. The first and the second retention elements
203a and 203bh are alternated with each other, mirroring
the chequered arrangement of the articles 1, so that each
first retention element 203« is lowered onto an article 1 in
upright position and each second retention element 2035 is
lowered onto an article 1 in upturned position.

[0275] All the shut-off valves 216 of the retention ele-
ments 203 to be activated are thus opened, so as to put the
retention elements 203 in communication with the pressure
reduction circuit 215 and to suck in the articles 1 to be
removed. If necessary, the gripping head 202 may be
moved over another group of articles 1 brought within the
removal zone by the first conveyor belt 115, so as to remove
further articles 1 with the retention elements 203 that are
still free and to complete the composition of a layer of arti-
cles 1 to be deposited in the box 30. Of course, the operation
of completing the layer of articles 1 on the gripping head
202 may require one or more removal steps, as a function
of the composition of the layer (and thus, more generally, as
a function of the size of the box 30 to be filled).

[0276] By way of example, a transfer device 200 provided
with the gripping head 202" will be able to form a complete
layer of articles 1 with two successive removal steps,
whereas a transfer device 20 provided with the gripping
head 202" will be able to form a complete layer of articles
1 with only one removal step.

[0277] Once the removal of the articles 1 to be deposited is
ended, the gripping head 202 is moved towards the dis-
charge zone, at a box 30 brought onto the second conveyor
belt 107.

[0278] During the movement of the gripping head 202
towards the discharge zone, the first retention elements
203a are simultaneously moved in the staggering direction
S from the first position (FIG. 7) to the second position
(FIGS. 4 to 6), after which all the retention elements 203
are simultaneously rotated in the second configuration, so
as to bring the articles 1 close to one another and to compact
them in a grouped arrangement (clearly visible in FIG. 9),
which is suitable for allowing their rapid insertion into the
box 30. The two movements of the retention elements 203
may be carried out in sequence or in more or less superim-
posed time intervals.

[0279] The movement from the first to the second position
is obtained thanks to the action of the actuating members
220, which, by moving the piston 222 inside the cylinder
221, lift the respective first retention elements 203a towards
the corresponding shafts 207.

[0280] The rotation of the retention elements 203 about
their respective rotation axes X is obtained by controlling
the rotation of the motor member 210 which, by means of
the transmission shaft 211, linearly moves the racks 213
and, thanks to the engagement with the pinions 214, causes
the rotation of the shafts 207 and thus of the retention ele-
ments 203.

[0281] Upon reaching the discharge zone with the reten-
tion elements 203 which have been moved to the second
configuration, the gripping head 202 is moved towards the
box 30, equalizing the speed of the second conveyor belt
107. Each box 30 is positioned onto the second conveyor
belt 107 with its respective closing panel open, in a vertical
position, which is positioned parallel and on the opposite
side to the first conveyor belt.
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[0282] At this point, the spreader element 217 abuts the
closing panel of the box 30, so as to bend it slightly with
respect to the vertical plane and thus obtain the curvature
also of the creasing line which connects the closing panel
to the wall below. The curvature of the creasing line pre-
vents the closing panel from folding outwards so that the
deformation of the closing panel is also transmitted to the
wall to which it is connected. This leads to a temporary bul-
ging of this wall and consequently to a temporary widening
of the opening of box 30.

[0283] The gripping head 202 is then lowered onto the box
30 and deposits the articles 1 in group on the support plane
defined therein.

[0284] Since the first retention elements 203« are raised
with respect to the second retention elements 2035, the sup-
port plane is reached first by the articles 1 transported by the
second retention elements 2035.

[0285] The articles 1 are released by deactivating the
retention elements 203 by closing the shut-off valves 216.
[0286] At this point, the first retention elements 203a are
moved in the deposit direction Z in the first position, so as to
favour the movement of the articles 1 transported by them
towards the support plane, in a condition of coplanarity with
the articles 1 that have already been deposited by the second
retention elements 2035.

[0287] The gripping head 202 is then lifted and as it is
moved towards the first conveyor belt 115 for a new removal
of articles, the retention elements 203 are spaced apart from
one another by rotating them in the first configuration. In the
meantime, the closing panel of the container is disengaged
from the spreader element 217 and can therefore return to its
starting configuration, which is substantially flat, and is thus
able to rotate about the creasing line which connects it to the
wall below, for example to close the box 30 again before
being sent to the final packing.

[0288] In a different operating mode, the transfer device
200 according to the present invention may be used to
remove the articles 1 from a box 30, in particular an incom-
plete or damaged box, and to deposit the articles 1 at, for
example, an auxiliary shelf, from which, for example, the
articles 1 may subsequently be removed to be inserted inside
a subsequent box 30. In this case, the removal zone is
defined in box 30 and the discharge zone is defined in the
auxiliary shelf. It is understood that instead of an auxiliary
shelf, the articles may be deposited in another receptacle or
on a conveyor belt.

[0289] Tt goes without saying that a person skilled in the
art may, in order to meet specific and contingent application
requirements, make further modifications and variants of the
above-described invention within the scope of protection as
defined by the following claims.

1-19. (canceled)

20. A transfer device to transfer articles by removing the
articles from a removal zone and depositing the articles in a
discharge zone, wherein a support plane and a deposit direc-
tion substantially perpendicular to said support plane are
defined atthe discharge zone, said transfer device comprising:

a gripping head movable between said removal zone and

said discharge zone, the gripping head comprising reten-
tion elements, each configured to retain a respective arti-
cle of said articles, and

amovement mechanism configured to move at least one of

said retention elements with respect to at least one other
of said retention elements in a staggering direction
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having a non-null component parallel with said deposit
direction.

21. The transfer device according to claim 20, wherein

said retention elements comprise first retention elements

and second retention elements and

said movement mechanism is configured to simultaneously

move said first retention elements with respect to said
second retention elements in said staggering direction.

22. The transfer device according to claim 21, wherein said
first retention elements are moved in said staggering direction
between a first position, wherein said first retention elements
are coplanar with said second retention elements, and a sec-
ond position, wherein said first retention elements and said
second retention elements are located in respective reference
planes parallel with and spaced apart from each other.

23. The transfer device according to claim 21, wherein said
second retention elements are not movable in said staggering
direction with respect to said gripping head.

24. The transfer device according to claim 21, wherein said
movement mechanism comprises an actuating member for
moving said first retention elements in said staggering
direction.

25. The transfer device according to claim 20, wherein said
staggering direction is substantially parallel with said deposit
direction.

26. The transfer device according to claim 20, wherein said
movement mechanism is further configured to move at least
one of said retention elements in directions located in a refer-
ence plane substantially perpendicular to said deposit
direction.

27. The transfer device according to claim 26, wherein said
retention elements are moved inside said reference plane
between a first configuration, wherein said retention elements
are spaced apart from one another, and a second configuration,
wherein said retention elements are brought close to one
another.

28. The transfer device according to claim 27, wherein said
movement mechanism is configured to move said retention
elements between said first configuration and said second
configuration by rotation about respective rotation axes.

29. The transfer device according to claim 21, wherein said
discharge zone, in which said articles are deposited, is defined
in a container.

30. The transfer device according to claim 20, wherein at
least one spreader element extends from said gripping head in
accordance with said retention elements and is configured to
abut said container and to widen the opening thereof.

31. The transfer device according to claim 21, wherein the
articles have a tapered formation from a larger base up to a
smaller base, and wherein, in said second position, an ortho-
gonal projection of the articles retained by said first retention
elements in a plane parallel with said deposit direction is par-
tially superimposed on the orthogonal projection of the arti-
cles retained by said second retention elements only near said
smaller base.

32. The transfer device according to claim 21, wherein each
of said retention elements are configured to be selectively
activated and deactivated in order to retain or not to retain in
engagement one of said articles independently of the other
retention elements.

33. A packing machine for articles, comprising at least one
transfer device according to claim 21.

34. A method for transferring articles from a removal zone
to a discharge zone, wherein a support plane and a deposit



US 2023/0331497 Al

direction substantially perpendicular to said support plane are
defined at the discharge zone, said method comprising:
providing atransfer device comprising a gripping head with
retention elements,
removing said articles from said removal zone by the reten-
tion elements,
moving at least one of said retention elements with respect
to at least one other of said retention elements in a stag-
gering direction having a non-null component parallel
with said deposit direction,
moving said retention elements inside a reference plane
substantially perpendicular to said deposit direction
between a first configuration, wherein said retention ele-
ments are spaced apart from one another, and a second
configuration, wherein said retention elements are
brought close to one another, and
depositing said articles on said support plane.
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35. The method according to claim 34, wherein said articles
are removed by said retention elements while said removal
7one is moving.

36. The method according to claim 34, wherein said articles
are deposited by said retention elements on said support plane
while said support plane is moving.

37. The method according to claim 34, wherein said articles
aremoved towards said support plane when said retention ele-
ments are moved into said second position and, subsequently,
said retention elements are moved into said first position in
order to promote a deposit of the respective articles on said
support plane.

38. A method for packing articles in a container,
comprising:

transferring the articles in accordance with the method

according to claims 34.
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