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(54) Machine for inserting reinforcing panels within corresponding cardboard boxes

(57) A cardboard box (3) is picked from a first initial,
flattened configuration thereof, in which the box (3) is
arranged according to two reciprocally overlapping lay-
ers (11, 12), by means of a gripping and expanding device
(17) adapted to reciprocally displace the two layers (11,

12) to confer to the box (3) a final expanded configuration,
in which an inserting device (34) displaces a reinforcing
panel (2) within the box (3) and in contact with a wall (6)
of the box (3) for allowing a fastening portion of the rein-
forcing panel (2) to couple with the wall (6) itself.
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Description

[0001] The present invention relates to a machine for
inserting reinforcing panels within corresponding card-
board boxes.
[0002] Specifically, the present invention relates to a
machine for displacing a reinforcing panel within a card-
board box and in contact with a wall thereof defined by
two reciprocally separated portions by a weakening line
so as to allow an adhesive portion of the reinforcing panel
to couple with the wall itself.
[0003] According to the present invention, there is pro-
vided a machine for inserting reinforcing panels within
corresponding cardboard boxes as claimed in the ap-
pended claims.
[0004] The present invention will now be described
with reference to the accompanying drawings, which
show a non-limitative embodiment thereof, in which:

- figure 1 is a diagrammatic perspective view, with
parts removed for clarity, of a preferred embodiment
of the machine of the present invention;

- figure 2 is a diagrammatic side view, with parts re-
moved for clarity, of the machine in figure 1;

- figure 3 is a diagrammatic plan view, with parts re-
moved for clarity, of the machine in figure 1; and

- figure 4 is a perspective view of a cardboard box
provided with the corresponding reinforcing panel.

[0005] With reference to figures 1 and 4, numeral 1
indicates as a whole a machine for inserting flat reinforc-
ing panels 2 inside corresponding cardboard boxes 3,
each of which comprises, in use, a horizontal upper wall
4 and a horizontal lower wall 5 which are parallel to each
other, a vertical front wall 6 and a vertical rear wall 7
which are parallel to each other and orthogonal to the
walls 4 and 5, and two vertical side walls which are par-
allel to each other and orthogonal to the walls 3, 4, 5, and
6. Each wall 4, 6, and 8 comprises two portions 4a and
4b, 6a and 6b, 8a and 8b reciprocally separated by a
corresponding weakening line 4c, 6c, and 8c.
[0006] Furthermore, the box 3 is provided with a rein-
forcing panel 2 overlapping the wall 6 and glued to the
portion 6a to assure a relatively high resistance to vertical
compression to the wall 6 and thus to the box 3.
[0007] The separation of the portions 4a, 6a, and 8a
from the corresponding portions 4b, 6b, and 8b and the
removal of the assembly defined by the portions 4a, 6a,
and 8a and by the panel 2 allow the box 3 to be opened.
[0008] As shown in figures 1, 2, and 3, the machine 1
comprises a storage 9 for a stack 10 of boxes 3 arranged
in an initial flattened configuration, in which each box 3
is arranged according to two overlapping layers 11, 12
substantially in reciprocal contact.
[0009] The storage 9 is limited at the lower end thereof
by a conveying device 13, which extends in a substan-
tially horizontal direction 14, defines a resting plane for
the stack 10, and is adapted to feed the boxes 3 of the

stack 10 in the direction 14, and is further laterally limited
by two reciprocally parallel guides 15, which extend in
the direction 14, and are arranged on opposite sides of
the stack 10 in a horizontal direction 16 transversal to
the direction 14 itself.
[0010] Furthermore, the machine 1 comprises a grip-
ping and expanding device 17, which is adapted to extract
in sequence the boxes 3 from the storage 9 at a loading
station 18, and comprises, in turn, a longitudinal guide
19 parallelly mounted to the direction 16 for supporting
a first gripping assembly 20 placed in a position facing
the station 18 itself.
[0011] The assembly 20 comprises an actuator cylin-
der 21 fixed to the guide 19 parallelly to the direction 14,
and a supporting plate 22, which extends on a plane or-
thogonal to the direction 14, is fixed at a free end of an
outlet rod of the cylinder 21, is substantially C-shaped,
comprises two arms 23 which are parallel to the direction
16, and is provided with a plurality of suction caps 24 (in
this case four suction caps 24), which are connected to
a pneumatic suction device (of known type and not
shown), and are aligned reciprocally in pairs in the direc-
tion 16 and in a vertical direction 25 which is orthogonal
to the directions 14 and 16.
[0012] Furthermore, the device 17 comprises a second
gripping assembly 26 including, in turn, a slide 27 slidingly
coupled to the guide 19 to perform rectilinear displace-
ments in the direction 16, along the guide 19 and under
the bias of an actuating device (known and not shown);
an actuator cylinder 28 fixed to the slide 27 parallel to
the direction 14; and a quadrilateral supporting plate 29,
which is parallel to the plate 22, is fixed at a free end of
the outlet rod of the cylinder 28, has a height, measured
parallelly to the direction 25, smaller than a distance be-
tween the arms 23, which is also measured parallelly to
the direction 25, and is provided with a plurality of suction
caps 30 (in this case four suction caps 30), which are
connected to the aforesaid pneumatic suction device (not
shown), and are aligned reciprocally in pairs in the direc-
tions 16 and 25.
[0013] Furthermore, the machine 1 comprises a stor-
age 31 for a stack 32 of reinforcing panels 2.
[0014] The storage 31 is limited at a lower end thereof
by a conveying device 33, which extends in the direction
14, is adapted to feed the panels 2 of the stack 32 in the
direction 14, and defines a resting plane for the stack 32
extending over the stack 10 of boxes 3, and is further
laterally limited by two reciprocally parallel guides (not
shown) which extend in the direction 14 and are arranged
on opposite sides of the stack 32 in the direction 16.
[0015] Machine 1 is also provided with an inserting de-
vice 34 adapted to extract in sequence the panels 2 from
the storage 31 and comprising a vertical upright 35, which
extends in the direction 25, and supports a slide 36 slid-
ingly coupled to the upright 35 for performing rectilinear
displacements in the direction 25 itself, along the upright
35 and under the bias of an actuating device (known and
not shown).

1 2 



EP 2 127 861 A1

3

5

10

15

20

25

30

35

40

45

50

55

[0016] Moreover, the device 34 comprises an actuator
cylinder 37 fixed to the slide 36 parallelly to the direction
14, and a supporting plate 38, which is parallel to the
plates 22 and 29, is fixed at a free end of an outlet rod
of the cylinder 37, and is provided with four suction caps
(not shown) connected to the aforesaid pneumatic suc-
tion device (not shown) and reciprocally aligned in pairs
in the directions 16 and 25.
[0017] Finally, the device 34 comprises, in this case,
a gluer 39 mounted between the two stacks 10 and 32
in a position facing the upright 35.
[0018] In use, the suction caps 24 of the first gripping
assembly 20 are displaced in the direction 14 in an ad-
vanced position to engage the layer 12 of the box 3 ar-
ranged in the station 18; the layer 11 is withheld by means
of a pair of stopping elements (not shown), which are
mounted at the station 18, and are movable between a
stopping position and a releasing position of the layer 11;
and the suction caps 24 are displaced in the direction 14
to a first retracted position to reciprocally separate the
two layers 11, 12 and to confer a final expanded config-
uration to the box 3, in which the box 3 shows a parallel-
ogram section.
[0019] The plate 38 of the inserting device 34 is firstly
displaced in the direction 14 to an advanced position to
allow the corresponding suction caps (not shown) to en-
gage the first panel 2 of the stack 32 and, then, to a
retracted position to extract the panel 2 itself from the
storage 31; the slide 36 is lowered in the direction 25
firstly to allow the gluer 39 to apply the glue onto the
newly picked panel 2 and then to insert the panel 2 inside
the box 3; and the actuator cylinder 37 is actuated to
displace the panel 2 in the direction 14, substantially in
contact with the layer 12 at the front wall 6.
[0020] At this point, the plate 38 is displaced again to
its retracted position; the slide 36 is raised in the direction
25 outside the box 3; the second gripping assembly 26
is displaced in the direction 16 so as to insert the plate
29 between the arms 23 of the plate 22; the plate 22 is
displaced in the direction 14 to a second retracted posi-
tion to disengage the box 3 from the storage 9 and to
displace the layer 12 of the box 3 substantially in contact
with the suction caps 30.
[0021] Finally, the suction caps 24 of the first gripping
assembly 20 are deactivated; and the second gripping
assembly 26 is displaced in the direction 16 to an un-
loading station 40, at which the second gripping assem-
bly 26 releases the assembly defined by the panel 2 and
by the box 3 to a storage 41 completely similar to the
storage 9.
[0022] During the displacement from the storage 9 to
the storage 41, the box 3 is returned again to its initial
flattened configuration by a closing roller 42, which is
mounted with its longitudinal axis 43 parallel to the direc-
tion 25, and protrudes inside the path of the box 3 to
engage the layer 11 and to displace the two layers 11
and 12 substantially in reciprocal contact with the inter-
position of the panel 2.

[0023] According to a variant (not shown), the gluer 39
is eliminated and the panel 2 has at least one adhesive
portion which is protected by a backing sheet, which is
removed from the panel 2 before inserting the panel 2
inside the box 3.

Claims

1. A machine for inserting reinforcing panels (2) with-
in corresponding cardboard boxes (3), the machine
being characterized in that it comprises a gripping
and expanding device (17) for picking at least one
box (3) in an initial flattened condition, in which the
box (3) is arranged according to two reciprocally
overlapping layers (11, 12), each defined by at least
one corresponding wall (4, 5, 6, 7, 8) of the box (3)
itself, and for reciprocally displacing the two layers
(11, 12) so as to confer a final expanded configura-
tion to the box (3) itself; and an inserting device (34)
for inserting a reinforcing panel (2) of one first said
wall (6) within the box (3) arranged in its final ex-
panded configuration; the inserting device (34) com-
prising movable inserting means (38) for displacing
the reinforcing panel (2) in contact with the first wall
(6) and allowing to a fastening portion of the rein-
forcing panel (2) to couple with the first wall (6) itself.

2. A machine according to claim 1, wherein the fas-
tening portion comprises at least one adhesive ele-
ment and a backing sheet of the adhesive element
itself; a removing device being provided to remove
the backing sheet from the adhesive element before
inserting the reinforcing panel (2) inside the box (3).

3. A machine according to claim 1 and further com-
prising a gluer device (39) for applying the glue to a
fastening portion before inserting the reinforcing
panel (2) inside the box (3).

4. A machine according to any one of the preceding
claims, wherein the first wall (6) comprises two por-
tions (6a, 6b) reciprocally separated by a weakening
line (6c) adapted to allow, in use, the reciprocal sep-
aration of the two portions (6a, 6b).

5. A machine according to any one of the preceding
claims, wherein the inserting means (38) are mova-
ble in a first direction (25) to insert the reinforcing
panel (2) inside the box (3), and in a second direction
(14) substantially transversal to the first direction (25)
to displace the reinforcing panel (2) in contact with
the first wall (6).

6. A machine according to any one of the proceeding
claims, wherein the gripping and expanding device
(17) comprises first and second gripping means (20),
each adapted to engage one corresponding said lay-
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er (11, 12), and actuator means (21) for reciprocally
displacing the first and second gripping means (20)
so as to reciprocally separate the two layers (11, 12).

7. A machine according to any one of the preceding
claims and further comprising a loading station (18),
in which the gripping and expanding device (17)
picks the box (3) in its initial flattened configuration,
and an unloading station (40), in which the gripping
and expanding device (17) releases an assembly
comprising the box (3) and the reinforcing panel (2).

8. A machine according to claim 7 and further includ-
ing a closing device (42) adapted to engage a layer
(11) of the box (3) during the displacement of said
assembly from the loading station (18) to the unload-
ing station (40) to confer its initial flattened configu-
ration to the box (3) itself again, in which the two
layers (11, 12) are reciprocally overlapping with the
interposition of the reinforcing panel (2).

9. A machine according to claim 7 or 8 and further
comprising a first storage (9) for said boxes (3) con-
nected to the gripping and expanding device (17) at
the loading station (18), a second storage (41) for
said assemblies connected with the gripping and ex-
panding device (17) at the unloading station (40),
and a third storage (31) for the reinforcing panels (2).

10. A machine according to any one of the claims
from 7 to 9, wherein the gripping and expanding de-
vice (17) comprises gripping means (26) movable
between the loading and unloading stations (18, 40).
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