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Description

Field of the invention

[0001] The present invention relates to a method of
operating a palletizer apparatus, in particular an appara-
tus designated to consolidate large tiles on a pallet in
view of the subsequent packaging and/or use on building
sites.

Prior state of the art

[0002] As is known, a palletizer is an apparatus that
serves to stack in an automatic way on a pallet, a series
of products for the subsequent packaging. The transfer
operation of a plurality of products from a production line
to one or more pallets, with an accurate and orderly stack-
ing, can be very tiring and burdensome when carried out
manually. In fact, each of the products - in particular, in
the context of the present application, boxes each con-
taining a plurality of tiles - must be picked up individually
and transferred to one of a plurality of loading pallet, the
pallet being chosen (preferably in an automatic way) for
example depending on the batch or to the dimensions of
the product. Inter alia, so as not to hinder the operations,
the various pallet waiting to be loaded are distributed
along a line located in an area next to the end of the
production line, which implies considerable displace-
ments.

[0003] In the art, there are thus available palletizer
equipment, which comprise one or more gripping heads
movable on suitable raised guides, suitable to pick up
the individual products and transfer them quickly on the
pallets to be loaded, arranging the individual products
into the appropriate position in the stack on the pallet.
Once a certain pallet is fully loaded, the system provides
an appropriate signal (acoustic and/or visual) to the op-
erator, who can thus remove the loaded pallet, replacing
it with an empty one, and send it on to the next step of
packaging (typically performed by heat-shrink or stretch
plastic film).

[0004] An very particular application for packaging on
pallets can be found in the tile industry. In fact, currently
there is an increasing demand for tiles in the form of slabs
of very large format, for example 1200x600 and beyond:
a stable stacking, with the larger surface lying horizon-
tally, would easily cause breakage of these tiles (due to
their flexibility and under the weight of the stack).
[0005] It was therefore already proposed to stack the
tiles with their major surfaces placed vertically, i.e. by
resting them on the pallet with their larger edge. To this
end, IT1408944, in the name of the same Applicant, sug-
gests to lay progressively the packaging boxes in the
upright position, one next to the other, by applying strap-
ping loops between the already arranged material and
the new load gradually added. This work mode - that can
be similarly applied to boxes comprising few tiles or to
individual products - has a series of advantages and has
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resulted therefore in a remarkable success.

[0006] A challenging aspect of this process, relates to
the step of deposition of the products, prior to the strap-
ping. In fact, when there is a need to place on the pallet
a plurality of per se unstable objects (as the tiles in a
vertical attitude), because equipped with a very small
footprint with respect to their total volume, it arises the
need to keep them balanced as long as they have not
been consolidated to a body with a wider and more stable
support. Let’s consider, for example, that a box typically
containing three tiles having dimensions of 600 x 1200
mm and a thickness of 12 mm, will have a standing edge
36 mm wide, which certainly makes it susceptible to a
reversal. The problem is even worse when supposing to
place the single tiles on the pallet.

[0007] In IT1408944 it is proposed to use catches in
the lower part of the pallet, to keep the tiles or their con-
tainers balanced atleastat the initial operating step. How-
ever it has been found that this arrangement - despite
being suitable in not interfering either with the moving
members of the palletizer nor with portions of the strap-
ping machine - is not completely sufficient.

[0008] Inthefield of automaticindustrial systems, there
are several devices that utilize pushing and pressing
mechanisms suitable to act on the products in formation,
e.g. see US2015/175283. However these known mem-
bers are intended to apply a slight pressure on the prod-
ucts, for example to guide them in their movement or to
keep away some parts during processing. Therefore they
are not applicable in palletizing stations of large tiles,
because they would be ineffective to support the heavy
tiles, or excessively bulky and expensive if repeated on
the various stations of a palletizer.

Summary of the invention

[0009] The underlying problem ofthe presentinvention
is therefore to provide a method of operating a pallettizer
for large-format tiles capable to complete the entire op-
eration of deposition and consolidation on pallets, in a
fully automatic manner, without the risk for some tile to
laterally reverse.

[0010] This objects are achieved by the features men-
tioned in the main appended claim. The dependent
claims describe preferred features of the present inven-
tion.

Brief description of the drawings

[0011] Further features and advantages of the inven-
tion will anyhow become more evident from the following
detailed description, given by mere way of non-limiting
example and illustrated in the accompanying drawings,
wherein:

Figure 1 is a schematic, perspective view of an em-
bodiment of the invention;
Figure 2 is a schematic, perspective view of an ex-
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emplary embodiment of a pressing member, in work-
ing position; and

Figure 3 is a similar view to that of fig. 2, with pressing
member in resting position.

Detailed description of an embodiment

[0012] A palletizer comprises, in a per se known man-
ner, a manipulator (not shown) designed to transfer a
plurality of items (such as for example individual large
surface tiles or boxes containing some tiles) in sequence
to a single or a plurality of deposition stations, wherein
the items are arranged in a vertical position (i.e. with the
larger surface on the vertical plane) on a pallet.

[0013] According to the teaching of IT 1408944, at the
palletitis also provided a strapping unit globally indicated
with 1, of which in fig. 1 it is shown a quadrilateral frame
2 guiding the strapping, which embraces the plane area
3 of a pallet.

[0014] Onthe palletitis provided thata plurality of tiles
or of the respective boxes 4a, 4b, ... of large format, for
example 1200 x 600 mm are placed next to each other
in vertical position.

[0015] Each object that is deposited, therefore has a
variable footprint width from 12 mm (the single tile) to,
for example, approximately 48 mm (a box with four tiles),
which constitutes a very narrow standing edge on the
pallet. As it can easily understood, this edge has a size
that - due to the effect of the other dimensions of the box
and the weight contained in itself - is not able to ensure
the stability needed, that otherwise it is possible to reach
only when the footprint width is in the order of 130-150
mm. There is therefore the need to artificially keep indi-
vidual items balanced, at least in the initial phase of dep-
osition, but also subsequently as other items are added.
[0016] According to the packaging procedure, known
per se, other than the firstitem that is alone on the pallet,
after each following item which is brought up to the pre-
vious one, a strapping operation is carried out on the
group ofitems, i.e. a strapping ring is applied - represent-
ed by the line 5 in bold in figure 1 - which has the function
of tighten together the last deposited item 4a with already
existing ones 4b; in this way the group of adjacent items
becomes practically a single body that, having globally
a much wider footprint, is certainly more stable on the
pallet.

[0017] Atleastin the initial step of loading of the pallet,
the single item deposited on the pallet is highly unstable
and, on the other hand, any further item that is added on
the pallet, before initiating any strapping, is still unstable.
[0018] According to the present invention, to ensure
the stability of the load on the pallet throughout the step
of deposition on the pallet, itis provided that the strapping
unit 1 is equipped with a movable pressure member, glo-
bally indicated as 10. The movable pressing member is
integral to the strapping unit, in particular to the guiding
frame 2, so as to not interfere either with the pallet dis-
placement, nor with the palletizer movement. The press-
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ing member, mounted integral to the strapping unit, does
not occupy any fixed bulk in the deposition station. For
the purposes of the invention, it is not so essential that
the presser member is attached to the guiding frame 2,
but it is relevant that it is integral in motion with the strap-
ping guiding track, which is that part of the strapping unit
that defines the launch and recall path of the strap.
[0019] According to a preferred embodiment, the
pressing member comprises two extendable arms 10 and
10’ (one of them is only partially visible in fig. 1) laterally
arranged by two opposite parts of the pallet area, i.e. so
as to face the opposed major surfaces of the tiles laid
vertically on the pallet.

[0020] In particular, each extendable arm has (figures
2 and 3) a horizontal roller 11, carried at the distal end
of a pantograph system 12, whose other proximal end is
attached to a supporting frame 13 integral to the guiding
frame 2 of the strapping machine. The roller with a hor-
izontal axis 11 is preferably mounted to idly rotate.
[0021] On the frame 13 is also arranged a drive as-
sembly 14 that - in a manner known per se and therefore
not described in detail - controls the opening and closing
of the pantograph system 12, to let it pass from the open
working position, shown in fig. 2, the closed home posi-
tion, shown in fig. 3. The drive assembly 14 may prefer-
ably be of the pneumatic or mechanical type.

[0022] When the drive assembly 14 is in the home po-
sition, the pantograph is completely closed against the
frame 13, as shown in fig. 3. In this way it does not inter-
fere with the space above the pallet.

[0023] When the drive assembly 14 is located in the
working position, the pantograph 12 is extracted to a suf-
ficient extent to bring the pressing roller 11 in contact with
the side of the last of the items 4a present on the pallet.
The drive assembly is arranged in such a way as to push
with a certain force, for example less than 1 kg, the press-
ing roller 11 against the items, so as to ensure that the
last deposited item is maintained against the other.
[0024] The same type of action occurs with the two
opposing arms 10 and 10’, therefore even a single item
can be maintained stably upright between the two oppo-
site pressing actions acting on the two opposite faces of
the item.

[0025] At the distal end of each arm there is also pro-
vided proximity detection means, such as control photo-
cells 15, that feedback control the drive 14. With this con-
structionitis possible to detectwhen anitem is approach-
ing the distal end of the pantograph arm from the top, so
as to produce a slight backward movement of the roller
11 and to allow the introduction of a new item between
the ones already deposited and the pressing roller 11.
[0026] The operation of the palletizer according to the
invention is as follows.

[0027] At beginning, the first item 4a is deposited on
the pallet, holding it with a gripping head of the palletizer.
The two pantograph systems of the pressing members
are closed.

[0028] Before releasing the grip, the two opposing
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pressing members 10 and 10’ are extended, so as to
bring the respective rollers 11 in working position against
the lateral surfaces of the item, with the stroke of the drive
also determined by detecting means 15. Therefore, when
the gripping head (not shown) of the palletizer moves
away, the first item 4a remains perfectly balanced.
[0029] After that, the second item 4b is brought above
the pallet, causing it to descend downwards close to the
side of the first item 4a.

[0030] During the descent, the photocell 15 of the
pressing member 10 on the side of the second item 4b,
detects the insertion of the item and controls the drive 14
to withdraw for a short distance the pantograph system:
the retraction of the roller 11 - for a predetermined stroke
depending on the thickness of the items - leaves space
for the insertion of the second item 4b. The step of vertical
descent of the gripping head preferably stops at the time
in which the added item partially overlaps the previous
one of a few centimetres: in a short period of time, the
pantograph on the same side wherein the added item is
deposited detaches, while on the opposite side, the other
pressing member remains in position, so that the product
cannot fall. Also the free rotation of the roller 11 cooper-
ates to the downwards slipping of the added item 4b.
Before the gripping head moves away again, the drive
14 again pushes the roller 11 under pressure against the
added item 4b so that it is held against the previous item
4a and cannot overturn laterally.

[0031] In this condition, while the gripping head starts
a new gripping cycle, a strapping ring 5 is applied con-
solidating together the two items 4a and 4b. Because -
as shown - the launching track 2 of the strap is placed
below the pressing members 10 and 10’, there is no in-
terference.

[0032] Said operationis repeated as long as items tied
each other generally have not a supporting base wide
enough (for example with a width of 150 mm) as to be
able to remain autonomously stable. Thereafter the
pressing members can also be disabled if the strapping
of the new items is performed while the gripping head is
still engaged on the pallet; vice versa, if reasons of work-
ing cycle optimization suggest to rapidly release the grip-
ping head, it is possible to continue to use the pressing
members for all the subsequent items that have to be
deposited on the pallet.

[0033] To accommodate various items on the pallet it
is possible to proceed alternatively or in sequence. To
proceed alternatively, action is alternated on the opposite
pressing members 10 and 10’, supporting an item after
another alternately on one side and the other of the pre-
ceding items (which are necessarily positioned starting
from the centre of the pallet, as shown in fig. 1). To pro-
ceed in sequence, the operation is applied always from
only one side of the first item 4a, arranging the additional
items always alon said side: in this case the first item
must be positioned in proximity of one of the edges of
the pallet.

[0034] According to an alternative embodiment, the
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palletizer is provided with only one pressing member on
one of the sides of the strapping unit. In this case a con-
trast element integral to the pallet can be provided, apt
to define an abutment support for the side of items which
is opposite to the pressing member. The contrast element
is preferably a rib or wall that projects perpendicularly to
the plane of the pallet, arranged on one side (thereby
forming a pallet with L shaped vertical section) or cen-
treline (thus forming a pallet with reversed T shaped ver-
tical section). The contrast element can be made of the
same material as the pallet (typically made of wood or
plastic), or may be manufactured separately from other
materials.

[0035] As can be seen from the above description, the
device according to the invention perfectly solves the ob-
jects set forth in the premise. The pressing members are
integral to the strapping track and allows to stabilize the
load while waiting for the strapping to be completed and,
at the same time, do not interfere with any member in-
tended to complete the palletizing process, nor causing
an unwanted bulk in the area of the loading station.
[0036] Itis understood, in any case, that the invention
is not to be considered as limited by the particular em-
bodiment illustrated above, which represent only one
possible exemplary embodiment of the same, but differ-
ent variants are possible, all within the reach of a person
skilled in the art, without departing from the scope of the
invention itself, as defined by the following claims.
[0037] In particular, although it has always been de-
scribed a pressing member in the form of a roller carried
by a pantograph system, itis not excluded to be possible
to use any other pressing member, also constructively
simpler than a pantograph.

[0038] Further, the pressing members were shown op-
posite at the two lateral parts of the items, but it is not
ruled out that the pressing arms can be installed on a
front end area of the items, for example in proximity of
the strapping head. In this way, the arms would be mount-
ed in rotation (with vertical axis) on a rotating system, so
they can be opened and closed on the load with a swing-
ing movement on the horizontal layer. In this variant, the
lateral stroke of the pressing members would not be lim-
ited by the need to attach them to the structure of the
guiding track 2: mounting in rotation would result in fact
in spacing them apart each other to the point of bringing
them completely outside of the area of the side projection
of the items. The advantage of this configuration lies in
the fact that an accidental overturning of the items - ob-
viously on their side - cannot cause significant damage
to the pressing arms, that would simply be pushed away
from their operating position.

[0039] Furthermore, the end roller 11 can be replaced
by any other element that represents an effective guide
for the item coming from above so as to prevent jam
operation: for example a flare connected flap, of self-
lubricating material (Teflon type), can perform an equiv-
alent function. The same means for proximity detection
could take the shape of a feeler instead of a photocell.
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Claims

Method of operating a palletizer for stacking items
on a pallet, the palletizer comprising:

a strapping unit (1), arranged to wrap at least a
strapping loop around at least two of said items
(4a, 4b) arranged on said station (3),

and also at least a movable pressing member
(10, 10’), integral in motion with a strapping guid-
ing track of said strapping unit (1) which defines
the launch and recall path of the strap, provided
with a pressing end (11) movable between a
home position, outside the footprint of said
items, and an operative position, in which it ex-
erts a pressure in the direction of a vertical side
of said items (4a, 4b),

wherein said pressing member (10, 10’) is pro-
vided with a drive assembly (14) controlled in
feedback by means of proximity detection
means (15) apt to determine the approaching of
an item from above

characterized in that it further comprises:

providing at least one gripping head, whose
movement is controlled in the Cartesian
space for picking a plurality of items (4a,4b)
from a production line and for placing them
on aloading station (3) with vertical attitude,
and

during descent of an item (4b) downward
close to a side of a previous item (4a) by
said gripping head, detecting, through said
detection means (15) of said pressing mem-
ber (10) on a side of said item (4b), an in-
sertion of the item (4b) and

controlling said drive assembly (14) to withdraw
for a short distance said pressing end (11) - for
a predetermined stroke depending on the thick-
ness of the items - leaving space for the insertion
of the said item (4b).

The method of operating a palletizer as in claim 1,
wherein the end of said pressing member (10, 10’)
has an idle rotatably mounted roller (11).

The method of operating a palletizer as in claim 2,
wherein said pressing end (11) of said pressing
member (10, 10’) is linearly movable.

The method of operating a palletizer as in claim 3,
wherein said pressing member (10, 10’) is in the
shape of a pantograph system (12).

The method of operating a palletizer as in any one
ofthe preceding claims, wherein said pressing mem-
ber is integral to a respective frame (13) fixed to the
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side part of a strapping guide frame (2) of said strap-
ping unit (1).

The method of operating a palletizer as in any one
of the preceding claims, wherein there are provided
two pressing members (10, 10’) arranged on two op-
posite sides of a vertical centreline plane.

The method of operating a palletizer according to
any one of the preceding claims for stacking and
strapping items supported on a pallet, wherein said
pallet is provided with a vertical supporting rib ar-
ranged on one side, determining a vertical L shaped
section, or on the centreline, determining a vertical
reverse-T shaped section.

The method of operating a palletizer according to
any one of the preceding claims for stacking and
strapping items, wherein said items are tiles or tile
groups arranged with the major surface along a ver-
tical plane.

Patentanspriiche

Verfahren zum Betreiben eines Palettierers zum
Stapeln von Gegenstanden auf einer Palette, wobei
der Palettierer umfasst:

eine Umreifungseinheit (1), die angeordnet ist,
um mindestens eine Umreifungsschleife um
mindestens zwei der Gegenstande (4a,4b) zu
wickeln, die auf der Station (3) angeordnet sind,
und auflerdem mindestens ein bewegliches An-
driickelement (10, 10’), das fest mit einer Um-
reifungsfiihrungsbahn der Umreifungseinheit
(1) integral in Bewegung ist, die den Startund
Ruckholweg des Bandes definiert, versehen mit
mit einem Andriickende (11), das zwischen ei-
ner Ausgangsposition, auRerhalb aulRerhalb der
Aufstandsflache der Gegenstande, und einer
Betriebsposition, in der es einen Druck in Rich-
tung einer vertikalen Seite der Gegenstande
(4a, 4b) ausuibt, bewegbar ist,

wobei das Andriickelement (10, 10°) mit einer
Antriebsanordnung (14) versehen ist, die mittels
Naherungserfassungsmittel (15)gesteuert wird,
die geeignetsind, die Annaherung eines Gegen-
standes von oben zu bestimmen,

dadurch gekennzeichnet, dass es aulerdem
umfasst:

Bereitstellen mindestens eines Greifkop-
fes, dessen Bewegung im kartesischen
Raum gesteuert wird, um eine Vielzahl von
Gegenstanden (4a, 4b) von einer Produkti-
onslinie zu entnehmen und sie auf einer La-
destation (3) in vertikaler Lage zu platzie-
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ren, und

wahrend der Abwartsbewegung eines Ge-
genstands (4b) in der Nahe einer Seite ei-
nes vorherigen Gegenstands (4a) durch
den Greifkopf, Erfassen durch die Erfas-
sungsmittel (15) des Andriickelements (10)
auf einer Seite des Gegenstands (4b), Ein-
fuhren des Gegenstands (4b) und

Steuern der Antriebseinheit (14), um das Andri-
ckende (11) fur eine kurze Strecke - fir einen
vorbestimmten Hub, der von der Dicke der Ge-
genstande abhangt - zurlickzuziehen, so dass
Raum fir das Einfliihren des Gegenstands (4b)
bleibt.

Verfahren zum Betreiben eines Palettierers nach
Anspruch 1, bei dem das Ende des Andriickele-
ments (10, 10’) eine drehbar gelagerte Leerlaufrolle
(11) aufweist.

Verfahren zum Betreiben eines Palettierers nach
Anspruch 2, bei dem das Andriickende (11) des An-
driickelements (10, 10’) linear beweglich ist.

Verfahren zum Betreiben eines Palettierers nach
Anspruch 3, bei dem das Andriickelement (10, 10’)
in der Form eines Stromabnehmersystems (12) ist.

Verfahren zum Betreiben eines Palettierers nach ei-
nem der vorangehenden Anspriiche, wobei das An-
driickelement mit einem Rahmen (13) integriert ist,
derandem Seitenteil eines Umreifungsfiihrungsrah-
mens (2) der Umreifungseinheit (1) befestigt ist.

Verfahren zum Betreiben eines Palettierers nach ei-
nem der vorangehenden Anspriiche, wobei zwei An-
driickelemente (10, 10’) vorgesehen sind, die auf
zwei gegenuberliegenden Seiten einer vertikalen
Mittelebene angeordnet sind.

Verfahren zum Betreiben eines Palettierers nach ei-
nem der vorangehenden Anspriiche zum Stapeln
und Umreifen von auf einer Palette getragenen Ge-
genstanden, wobei die Palette mit einer vertikalen
Stutzrippe versehen ist, die auf einer Seite angeord-
net ist und einen vertikalen L-férmigen Querschnitt
bildet, oder auf der Mittellinie und einen vertikalen,
umgekehrt T-férmigen Querschnitt bildet.

Verfahren zum Betreiben eines Palettierers nach ei-
nem der vorhergehenden Anspriiche zum Stapeln
und Umreifen von Gegenstanden, wobei die Gegen-
sténde Fliesen oder Fliesengruppen sind, die mitder
Hauptflache entlang einer vertikalen Ebene ange-
ordnet sind.
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Revendications

Procédé pour actionner un palettiseur pour empiler
des articles sur une palette, le palettiseur
comprenant :

une unité de cerclage (1) agencée pour enve-
lopper au moins une boucle de cerclage autour
d’au moins deux desdits articles (4a, 4b) agen-
cés sur ladite station (3),

et également au moins un élément de pression
mobile (10, 10’) solidaire du point de vue du
mouvement avec un rail de guidage de cerclage
de ladite unité de cerclage (1) qui définit la tra-
jectoire de lancement et de rappel de la sangle,
prévue avec une extrémité de pression (11) mo-
bile entre une position de départ, a I'extérieur
de 'encombrement desdits articles, et une po-
sition opérationnelle dans laquelle il exerce une
pression dans la direction d’'un cbté vertical des-
dits articles (4a, 4b),

dans lequel ledit élément de pression (10, 10’)
est prévu avec un ensemble d’entrainement
(14) commandé en rétroaction au moyen de
moyens de détection de proximité (15) aptes a
déterminer 'approche d’un article de dessus,
caractérisé en ce qu’il comprend en outre les
étapes consistant a :

prévoir au moins une téte de préhension,
dont le mouvement est commandé dans
I'espace Cartésien pour prélever une plura-
lité d’articles (4a, 4b) a partir d’'une ligne de
production et pour les placer sur une station
de chargement (3) avec une attitude verti-
cale, et

pendant la descente d’un article (4b) vers
le bas a proximité d’un cbété d’un article (4a)
précédent par ladite téte de préhension, dé-
tecter, par le biais desdits moyens de dé-
tection (15) dudit élément de pression (10)
sur un cbté dudit article (4b), une insertion
de larticle (4b), et

commander ledit ensemble d’entrainement (14)
pour retirer, sur une courte distance, ladite ex-
trémité de pression (11) - pour une course pré-
déterminée dépendant de I'épaisseur des arti-
cles - laissant de la place pour l'insertion dudit
article (4b).

Procédé pour actionner un palettiseur selon la re-
vendication 1, dans lequel I'extrémité dudit élément
de pression (10, 10’) a un galet de guidage (11) mon-
té en rotation.

Procédé pour actionner un palettiseur selon la re-
vendication 2, dans lequel ladite extrémité de pres-
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sion (11) dudit élément de pression (10, 10’) est mo-
bile de maniere linéaire.

Procédé pour actionner un palettiseur selon la re-
vendication 3, dans lequel ledit élément de pression
(10, 10’) se présente sous la forme d’un systeme de
pantographe (12).

Procédé pour actionner un palettiseur selon l'une
quelconque des revendications précédentes, dans
lequel ledit élément de pression est solidaire d’'un
bati (13) respectif fixé sur la partie latérale d’'un bati
de guidage de cerclage (2) de ladite unité de cercla-

ge (1).

Procédé pour actionner un palettiseur selon l'une
quelconque des revendications précédentes, dans
lequel on prévoit deux éléments de pression (10, 10°)
agenceés sur deux cotés opposés d’'un plan central
vertical.

Procédé pour actionner un palettiseur selon l'une
quelconque des revendications précédentes, pour
empiler et cercler des articles supportés sur une pa-
lette, dans lequel ladite palette est prévue avec une
nervure de support verticale agencée sur un cote,
déterminant une section en forme de L verticale, ou
sur la ligne centrale, déterminant une section en for-
me de T inversé verticale

Procédé pour actionner un palettiseur selon l'une
quelconque des revendications précédentes, pour
empiler et cercler des articles, dans lequel lesdits
articles sont des tuiles ou des groupes de tuiles
agenceés avec la surface principale le long d’un plan
vertical.
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