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(57) Itis disclosed a device for separating stacked
containers (5) in which a retaining device (3) is active
on at least one pile (4) of containers (5). A gripping and

Method and device for separating stacked containers

separating means (6) is active at least on the last con-
tainer of said pile (4) and removes the container itself
utilising friction forces. The invention also relates to a
method of separating stacked containers.
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Description

[0001] The present invention relates to a device for
separating stacked containers and to the method of car-
rying out the separation.

[0002] Itis known thatthere are presently on the mar-
ket and are greatly widespread apparatus capable of
separating stacked containers one by one.

[0003] In particular, for stocking reasons, the contain-
ers of paper material designed to enable baking of food-
stuffs such as panettones, cakes and the like are sup-
plied in the form of piles consisting of a predetermined
number of said containers in engagement with each oth-
er.

[0004] The hitherto known apparatus are provided
with suitable feeding guides designed to keep the
stacked containers to the correct position and with suit-
able separation means active on the last container in
the pile to separate it from said pile and dispose it on a
conveyor belt for example, for subsequently forwarding
it to the food packaging and/or baking lines.

[0005] A known type of the devices briefly described
above involves insertion of the stacked containers with
the cavity thereof facing the separation means, so that
said means, provided with suction cups adapted to act
through a vacuum engagement, is positioned at the con-
tainer bottom and activates suction for grasping of the
last container; by subsequent articulated movements
the container is separated from the remaining ones and
is laid on a conveyor belt by means of suitable rotation
and translation movements carried out by mechanical
arms on the ends of which said suction cups are located.
[0006] While the above devices are widely spread on
the market, they however have drawbacks and operat-
ing limits.

[0007] Itis to be pointed out first of all that in order to
ensure a reliable operation, these machines require the
presence of a container with a substantially flat and un-
deformed bottom, otherwise the suction cups do not
succeed in exerting the necessary forces for carrying
out separation.

[0008] It is however apparent that paper containers
are very responsive to environmental conditions and
sometimes can be easily deformed following the pres-
ence of humidity in the environment, so that an optimal
operation of the above described machines is not pos-
sible.

[0009] It is further to be pointed out that the devices
of the known art are not able to operate in a reliable man-
ner on piles of containers having an undulated rim be-
cause in this case high friction forces are necessarily
generated between the containers themselves and in
particular high friction forces between the side surfaces
of containers in succession that are often higher than
the forces generated by the vacuum by means of the
suction cups so that removal of the containers is not al-
lowed.

[0010] Furthermore, it is not always possible to in-
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crease the forces linked to the vacuum because these
forces could involve undesirable deformations of the
container bottoms or even breaking of same.

[0011] Finally the suction cups present in the ma-
chines of known type are subjected to wear problems
and therefore frequent checks and replacements are re-
quired which will bring about times of inactivity of the
machine.

[0012] Under this situation, the technical task of the
present invention is substantially to solve the above
mentioned drawbacks.

[0013] Accordingly, it is a main aim of the present in-
vention to make available a device for separating
stacked containers that is able to separate containers,
preferably of paper material, of any nature in a very re-
liable and precise manner.

[0014] Itis a further aim of the invention to enable the
device to operate on containers for panettones, "pan-
dori" and similar baked foodstuffs that generally have
undulated side surfaces and therefore can generate
strong frictions under a stacked condition.

[0015] Another aim of the invention is to provide a de-
vice and a process for separating containers that is able
to ensure high separation rates in a reliable manner.
[0016] Finally, the invention aims at making available
a device that can be easily adapted to different shapes
of stacked containers to be separated.

[0017] The foregoing and further aims that will be-
come more apparent in the course of the present de-
scription are substantially achieved by a device and a
method of separating stacked containers in accordance
with the features set out in the appended claims.
[0018] Further features and advantages will be best
understood from the detailed description of a preferred
but not exclusive embodiment of a device for separating
containers in accordance with the present invention.
[0019] This description will be made hereinafter with
reference to the accompanying drawings given by way
of non-limiting example, in which:

- Fig. 1 is a diagrammatic side view of a device for
separating containers in accordance with the
present invention; and

- Fig. 2 is a top view of the device in Fig. 1 which is
suitable for separating containers of non-circular
shape.

[0020] With reference to the drawings, a device for
separating stacked containers in accordance with the
invention has been generally identified by reference nu-
meral 1.

[0021] As viewed from Fig. 1, the device comprises a
fixed supporting structure 2 with which a retaining de-
vice 3 is associated as well as gripping and separating
means 6 active on a pile 4 of containers 5.

[0022] In particular, pile 4 comprises a predetermined
number of containers at least partly inserted into each
other in such a manner as to enable only a small portion
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of a container to emerge from the subsequent container,
as shown in Fig. 1.

[0023] Said pile 4 will be in particular inserted into the
device for separating the containers from the top, being
guided by suitable positioning means 10, so that the
containers 5 are maintained substantially in engage-
ment upon each other, in alignment and in place.
[0024] It is to be pointed out that the containers are
fed in such a manner that the container bottom faces
downwardly during the operating conditions of the de-
vice.

[0025] In particular, the device is adapted to separate
containers of paper material consisting of a bottom and
a side wall made separately and then connected to the
bottom. The side wall also has undulations on an outer
surface 5a thereof that are designed to improve the wall
resistance to radial deformations during baking of the
food.

[0026] In more detail as regards structure, the retain-
ing device 3 is movable between at least one retaining
condition at which it is active on a predetermined
number of containers 5 (in particular it will engage at
least the last but one container in the pile and all con-
tainers preceding it so as to keep them relatively tight-
ened together) and at least one release condition at
which it is moved apart from the pile 4 of containers 5.
[0027] Asshownin Figs. 1 and 2, the retaining device
3 is made up of a predetermined number of actuators 8,
preferably pneumatic actuators, provided with a fixed
portion 9 and a movable element 7 selectively shiftable
between the retaining and release positions. In particu-
lar the fixed portion 9 of actuators 8 is rigidly connected
with the supporting structure 2.

[0028] The retaining device 3 is equipped with at least
two movable elements 7 (i.e. with at least two actuators
8) shiftable between the retaining and release positions
in such a manner as to be able to engage the containers
5. In particular, depending on the type of container, the
presence of two or even three or more actuators 8 can
be provided.

[0029] For example, if the device is wished to be used
for removing containers of cylindrical shape, use of at
least three movable elements 7 disposed radially
around the container and offset by an angle of 120° with
respect to each other appears to be optimal.

[0030] If, on the contrary, the container to be removed
has a different shape (see Fig. 2, for example) only two
movable elements 7, of different shape from each other
for example, could be used, the shape of which ele-
ments will at least partly match that of the container to
be retained; said movable elements 7 will be placed at
opposite positions with respect to the container.

[0031] Obviously, even if not in a limiting sense,
movement between the retaining position and the re-
lease position will be of the translational type as it can
be obtained very easily.

[0032] Also provided is the presence of high-friction
portions 7a designed to come into direct contact with the
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pile 4 of containers 5.

[0033] In addition the retaining device 3 and in partic-
ular the movable element 7 and the high-friction portion
7a thereof will be active on an outer surface of pile 4.
[0034] Turning now to the gripping and separating
means 6, the same comprises at least one rest body 11
(generally two or three of said rest bodies will be present
depending on the type of container to be borne) which
is designed to receive and keep in place the pile 4 of
containers 5.

[0035] These rest bodies are designed and manufac-
tured in such a manner as to keep a correct positioning
of the whole pile of containers, as better specified in the
following.

[0036] In particular, the restbodies 11 receive the low-
er surface 5b of the last container 5 in the pile 4; however
they can move away from/close to each other and the
container 5 pile at least in a first radial direction 12 and
also they can also move close thereto and away there-
from in a further direction 13 transverse to the first one
(and preferably orthogonal thereto).

[0037] As still shown in Fig. 1, the gripping and sepa-
rating means 6 has at least one actuator 14 which is
preferably of the pneumatic type as well, provided with
a movable head 15 shiftable between a position spaced
apart from pile 4 and a position of engagement at least
with the last container 5 of said pile.

[0038] The gripping and separating means 6 and in
particular the movable head 15 is active on an outer sur-
face 5a of the last container, like the retaining device 3.
[0039] In order to generate a suitable friction force
with the outer surface of containers 5, the movable head
15 too has a portion 15a having a high friction degree
and operating on the last container.

[0040] The whole actuator 14 is then movable away
from/close to the supporting structure 2 or the retaining
device 3 in an axial direction substantially coincident
with the axial movement direction 13 of the rest bodies
11.

[0041] After the above description, operation of the
machine is the following.

[0042] Starting from the configuration in Fig. 1 in
which the containers are retained in position and the
gripping and separating means 6 retains the last con-
tainer by friction, the separation cycle first of all contem-
plates axial movement of the gripping and separating
means 6 downwardly, away from the remaining contain-
ers.

[0043] In detalil, the friction forces generated between
the outer surface 5a and the movable head 15 are of
such a nature that dragging along of the last container
away from the remaining ones is enabled.

[0044] Once said last container has been completely
separated, both the movable heads 15 and the rest bod-
ies are radially moved away along the direction 12, so
that the separated container is released and dropped by
gravity onto a conveyor belt or the like.

[0045] Atthis pointthe gripping and separating means
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6 is axially moved again close to the remaining contain-
ers (direction 16) and when it reaches again the starting
position the rest bodies are radially approached (direc-
tion 12).

[0046] Now, the retaining device 3 reaches the
spaced-apart release configuration letting the whole pile
4 fall by gravity until said pile rests on bodies 11.
[0047] The movable heads 15 engage the last con-
tainer again and the retaining device 3 the last but one
container and some of the preceding ones.

[0048] At this point the cycle can be repeated and the
subsequent container can be removed still utilising the
friction forces.

[0049] The invention achieves important advantages.
[0050] First of all the device in accordance with the
invention allows stacked containers to be removed one
by one in a very reliable and quick manner.

[0051] The same machinery can be adapted to differ-
ent shapes of containers with few simple modifications
of some elements thereof.

[0052] Therefore, the device allows removal of
stacked containers generating high friction forces be-
tween each other, that are due to the particular paper
materials and the geometrical shapes used.

[0053] It will be appreciated that the device of the in-
vention has a very simple construction combined with a
great mechanical strength, in turn combined with a great
operating liability.

Claims

1. A device for separating stacked containers, com-
prising:

- asupporting structure (2);

- aretaining device (3) associated with the sup-
porting structure and active on at least one pile
(4) of containers (5);

- gripping and separating means (6) associated
with the supporting structure and active at least
on the last container of said pile (4), character-
ised in that the gripping and separating means
(6) removes the last container (5) by utilising
friction forces generated between the gripping
and separating means itself (6) and at least the
last container.

2. A device as claimed in claim 1, characterised in
that the gripping and separating means (6) is active
on an outer surface (5a) of the last container.

3. A device as claimed in anyone of the preceding
claims, characterised in that the retaining device
(3) is movable between at least one retaining con-
dition at which it is active on a predetermined
number of containers (5) to keep them relatively
tightened with each other and at least one release
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10.

1.

12.

condition at which said device (3) is moved away
from the pile (4) of containers.

A device as claimed in the preceding claim,
characterised in that the retaining device (3) com-
prises at least two movable elements (7) selectively
shiftable between the retaining and release posi-
tions.

A device as claimed in claim 4, characterised in
that each movable element (7) has a portion (7a)
having a high friction degree that is designed to
come into contact with the pile (4) of containers (5).

A device as claimed in claim 3, characterised in
that the retaining device (3) consists of a predeter-
mined number of actuators (8) preferably of the
pneumatic type, provided with a fixed portion (9),
rigidly connected with the supporting structure (2)
for example, and with a movable element (7) selec-
tively shiftable between the retaining and release
positions.

A device as claimed in anyone of the preceding
claims, characterised in that the retaining device
(3) is active on an outer surface of said pile (4).

A device as claimed in anyone of the preceding
claims, characterised in that it further comprises
elements (10) for positioning the container pile (4)
to maintain said containers substantially in align-
ment and in place.

A device as claimed in anyone of the preceding
claims, characterised in that the gripping and sep-
arating means (6) comprises at least one rest body
(11), and preferably two or three rest bodies, de-
signed to receive and maintain in place the pile (4)
of containers (5).

A device as claimed in the preceding claim, char-
acterised in that the rest body (11) receives a lower
surface (5b) of said last container (5) of the pile.

A device as claimed in claim 9, characterised in
that the rest body (11) is movable relative to the
supporting structure (2) in at least one first direction
(12), a radial direction away from/close to the pile
of containers (5) for example, and in a second di-
rection (13), an axial direction away from/close to
the retaining device (3) for example, which direc-
tions are transverse to each other.

A device as claimed in anyone of the preceding
claims, characterised in that the gripping and sep-
arating means (6) comprises at least one actuator
(14), preferably of the pneumatic type, having at
least one movable head (15) shiftable between a
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position spaced apart from the pile (4) and a posi-
tion of engagement at least with the last container
(5) of said pile.

A device as claimed in the preceding claim, char-
acterised in that the movable head (15) has a high-
friction portion (15a) that is designed to come into
contact with the last container.

A device as claimed in claim 12, characterised in
that said actuator (14) is movable along an axial
direction (16) away from/close to the retaining de-
vice (3).

A device as claimed in anyone of the preceding
claims, characterised in that said containers are
made of a paper material and are preferably adapt-
ed for baking foods such as panettones, cakes and
the like.

A method of separating stacked containers, com-
prising the following steps:

- setting a predetermined number of stacked
containers (5) ;

- retaining a predetermined number of said
stacked containers to a fixed position with re-
spect to each other by means of a retaining de-
vice (3);

- engaging at least the last one of said stacked
containers by means of gripping and separating
means (6);

- by utilising the friction forces generated by the
gripping and separating means (6), moving the
last one of said containers away from the other
stacked containers retained in place by the re-
taining device (3);

- releasing the last one of said containers sepa-
rated from the pile (4).

A method as claimed in the preceding claim, char-
acterised in that the retaining device (3) retains the
last but one container and the preceding containers
in the pile (4) in place.

A method as claimed in claim 16, characterised in
that the gripping and separating means (6) engag-
es the last container (5) in the pile (4) and moves
away along an axial direction (16) from the retaining
device (3).

A method as claimed in the preceding claim, char-
acterised in that, once the last container has been
separated, a rest body (11) and a movable head
(15) of the gripping and separating means (6) move
away from the separated container along at least
one radial direction (12) and drop it.
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20.

21.

22,

23.

A method as claimed in the preceding claim, char-
acterised in that after the step of moving away the
gripping and separating means (6), the rest body
(11) moves again near an axis (17) of the pile (4)
along said radial direction (12).

A method as claimed in the preceding claim, char-
acterised in that, after the approaching step of the
rest body (11), the retaining device (3) is moved
away from the pile of containers (5) enabling falling
of same onto the rest body.

A method as claimed in the preceding claim, char-
acterised in that, after the falling step of the con-
tainers, the retaining device (3) is moved near the
containers (5) again so that said containers are re-
tained once more.

A method as claimed in claim 21, characterised in
that, after the falling step of the containers, the mov-
able head (15) of the gripping and separating
means (6) is moved in engagement close to the last
container of the pile.
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