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(67)  The invention relates to a machine for assem-
bling cardboard boxes that comprises a suction cup sys-
tem (6) joined to an actuation mechanism (1), and a trans-
porter (9), both synchronously activated by a motor (4),
wherein a disc (2) is joined in an off-centred way to one
end of a brace (101) which, at the other end, is joined to
the actuation mechanism (1) by a support (102), and the

MACHINE FOR ASSEMBLING CARDBOARD BOXES

support (102) is joined with rotational capability to a shaft
of a fixed toothed wheel (103) which, in turn, is joined by
means of a chain to a rotary toothed wheel (104), integral
with an arm (105) fixed to the suction cup system (6),
such that the movement of the motor (4) causes the
movement of the suction cup system (6) to move a sheet
from the stacking area (7) to the forming station.
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Description
OBJECT OF THE INVENTION

[0001] The presentinvention relates to a new machine
for the automatic assembly of cardboard boxes, trays or
containers.

[0002] It falls within the technical field of forming ma-
chines for forming cardboard packages from laminated
or honeycombed and pre-punched cardboard.

BACKGROUND OF THE INVENTION AND TECHNI-
CAL PROBLEM TO SOLVE

[0003] Cardboard box forming machines are known
from the prior art. Generally, the cardboard used is cor-
rugated cardboard, which is much more resistant than
laminated cardboard, although the use of any type of
cardboard is equally possible.

[0004] The problem with cardboard packages, espe-
cially small packages manufactured with laminated card-
board, is its fragility and the immense number of formats,
sizes and asymmetries. Therefore, itis necessary for the
machines in which they are formed to have low energy
consumption and to be very precise to allow easy adap-
tation to any box size.

DESCRIPTION OF THE INVENTION

[0005] In order to achieve the objectives and avoid the
drawbacks mentioned above, the present invention de-
scribes a machine for assembling cardboard boxes that
comprises a forming station, with at least one core and
one mould, and a sheet stacking area.

[0006] The machine comprises a suction cup system
joined to an actuation mechanism, activated by a motor,
and a transporter, also activated by the motor. The trans-
porter is mechanically and synchronously connected with
the actuation mechanism, such that the movements are
determined sequentially.

[0007] With this configuration, the movement of the
motor causes the movement of the suction cup system,
through the actuation mechanism, and of the transporter,
such that a sheet is picked up in the stacking area and
deposited in the forming station.

[0008] Preferably, the transporter comprises a pusher.
[0009] The motoris mechanically connected to a shaft
that is integral with a disc, by means of which it is joined
to the actuation mechanism, and also to a transmission
wheel, by means of which it is joined to the transporter.
[0010] The disc is joined in an off-centred way to one
end of a brace which, at the other end, is joined to the
actuation mechanism by a support.

[0011] On the other hand, the support is joined with
rotational capability to a shaft of a fixed toothed wheel
which, in turn, is joined by means of a chain to a rotary
toothed wheel, integral with an arm that is fixed to the
suction cup system, thereby achieving a reversal of ro-
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tation between the stacking area and the forming station.
[0012] Moreover, each of the cores incorporates a ser-
vomotor, such that they are independent when working.
[0013] The machine may also comprise a second suc-
tion cup system, a second actuation mechanism and a
second disc, also integral with the shaft, with the same
configuration as the first ones, such that the machine has
the capability to handle two sheets at the same time.
[0014] Furthermore, the machine may have another
configuration in which the arms of the two suction cup
systems are joined in extension creating a single arm,
the centres of rotation of the fixed toothed wheels are
joined by a common shaft, the single arm and the com-
mon shaft being joined by a joining element and wherein
a central support, which the common shaft goes through,
fixes the common shaft and the single arm to the machine
via the joining element, all for the purpose of providing
rigidity to the machine, avoiding vibration problems and
increasing smoothness in operation.

BRIEF DESCRIPTION OF THE FIGURES

[0015] To complete the description of the invention,
and for the purpose of helping to make the features there-
of more readily understandable, according to a preferred
exemplary embodiment thereof, a set of drawings is in-
cluded wherein, by way of illustration and not limitation,
the following figures have been represented:

- Figure 1 depicts a perspective view of the stacking
area and the forming area of the box forming ma-
chine of the invention together with the transmission
system.

- Figure 2 depicts a perspective view of the transmis-
sion system of the machine, including the motor, two
actuation mechanisms with the respective suction
cup systems and the transporter.

- Figures 3 to 6 depict different positions of the actu-
ation mechanism of the suction cup system accord-
ing to the rotation of the disc to which it is joined.

- Figure 7 depicts a box forming core together with the
servomotor that activates it.

- Figure 8 depicts a framework with two cores.

- Figure 9 depicts a new embodiment where the two
actuation mechanisms are joined by a bar mecha-
nism that is fixed to the machine to give it stability.

[0016] A list of the references used in the figures is
provided below:

. Actuation mechanism.
Disc.

. Transmission wheel.

. Motor.

Rails.

. Suction cup system.

. Stacking area.

. Shaft.
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9. Transporter.

10. Pusher.

11. Servomotor.

12. Core.

13. Fixed bridge.

14. Joining element.

15. Central support.

101. Brace.

102. Support.

103. Fixed toothed wheel.
104. Rotary toothed wheel.
105. Arm.

106. Single arm.

107. Common shaft.

DESCRIPTION OF APREFERRED EMBODIMENT OF
THE INVENTION

[0017] The invention relates to a cardboard container
forming machine, of the type already known, which has
at least one cardboard container forming station where
two cores are located, each with its corresponding mould,
betweenwhich two cardboard sheets are positioned such
that, as each of the cores moves vertically towards the
corresponding mould, the body of the container is
formed, being ejected from below, as usual.

[0018] The configuration of the faces of the core and
the configuration of the elements of the mould make it
possible to work equally with corrugated or laminated
cardboard without the risk of it being damaged or broken.
[0019] The forming station of the cardboard package
forming machine is fed by a transporter 9 of sheets that
are extracted from a stacking area 7 by means of a suc-
tion cup system 6.

[0020] The machine works with tray-type laminated
cardboard sheets, whereby the packages are formed,
which remain open once formed to be closed after filling.
[0021] In atypical use, the packages are used as con-
tainers for sales units in the agricultural industry.
[0022] The novelty that the machine of the invention
incorporates consists of the actuation mechanism 1 of
the suction cup system 6 mechanically synchronized with
the cardboard sheet transporter 9.

[0023] As can be seen in the figures, the machine de-
picted incorporates two forming stations that are fed with
cardboard sheets by means of the suction cup systems
6 of respective actuation mechanisms 1 by means of the
pushers 10 of the transporter 9. The sheets are extracted
from the stacking area 7 by the suction cup system 6 of
each of the actuation mechanisms 1 to be deposited on
rails 5 to be moved by means of pushers 10 located on
the transporter 9, which will move with a system synchro-
nized with the actuation mechanism 1 of the suction cup
system 6 and will deposit each of the sheets in the forming
area between the mould and the corresponding core 12
to be formed.

[0024] The mould, not shown so as not to complicate
the drawings, has the classic fixed forming elements and
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mobile forming elements, adjustable stops, the position
of which with respect to the mould elements and the core
can be modified depending on the characteristics of the
cardboard used and the size of the container, among
other factors.

[0025] Inturn, asdepictedin Figures 7 and 8, the cores
12 are arranged on a fixed bridge 13 and are actuated
by a servomotor 11 individually, which allows greater pre-
cision of movements and greater ease in regulating the
vertical movement thereof, depending on the different
box formats.

[0026] With respect to the new actuation mechanism
1, as can be seen in detail in Figure 2, the machine has
a motor 4 responsible for conveying movement to two
discs 2. Each disc 2is joined to the respective mechanism
1 through a brace 101. To do this, one of the ends of
each brace 101 is joined to a disc 2 in an off-centred way
and the otherend s joined to a support 102 of mechanism
1.

[0027] The support 102 can pivot around the shaft of
a fixed toothed wheel 103 on which a chain meshes, also
being joined to another rotary toothed wheel 104, integral
with a shaft whichis the arm 105 of the suction cup system
6. The arm 105 is responsible for transmitting the move-
ment of the mechanism 1 to the suction cup system 6,
for which purpose itis joined to a frame where the suction
cups are located. In this way, a compound movement is
obtained in which the suction cup system 6 moves ver-
tically and changes the plane of attack, as depicted in
Figures 3 to 6 where there are shown different positions
of the path it takes, from the cardboard sheet collection
position where the cardboard sheets are moved from the
stacking area 7, defined by a pair of plates between which
the sheets are located, to a horizontal position of the suc-
tion cup system 6 to deposit the sheets vertically in the
forming area.

[0028] However, with the device described, there are
times when, due to the very rapid movements of the suc-
tion cup system 6, annoying vibrations are generated, as
the two suction cup systems 6 behave as independent
mechanisms, when their essential functions are actually
synchronised.

[0029] For the purpose of providing rigidity to the de-
vice, avoiding these vibrations and gaining smoothness
of operation, a new embodiment has been created, as
depicted in Figure 9. In this embodiment, the arms 105
of the two suction cup systems 6 are joined, forming the
new single arm 106, while the centres of rotation of the
fixed toothed wheels 103 that activate the suction cup
systems 6 have also been joined by a common shaft 107.
The single arm 106 and the common shaft 107 are joined
by an intermediate area of their length by a joining ele-
ment 14. Furthermore, the common shaft 107 is also fixed
with rotational capability to a central support 15 that is
fixed to the chassis of the machine for the purpose of
providing rigidity and stability to the new generated mech-
anism. This central support 15 is configured as two plates
which the common shaft 107 goes through to keep the



5 EP 4 410 530 A1 6

joining element 14 between them, said plates being
joined by a third plate whereby the central support 15 is
joined to the chassis of the machine.

[0030] Lastly, it must be taken into account that the
presentinvention must not be limited by the embodiment
described herein. Other configurations may be carried
out by those skilled in the art based on the present de-
scription. Accordingly, the scope of the invention is de-
fined by the following claims.

Claims

1. A machine for assembling cardboard boxes that
comprises a forming station, with at least one core
(12) and one mould, and a sheet stacking area (7),
characterised in that it comprises

- a suction cup system (6) joined to an actuation
mechanism (1) activated by a motor (4), and

- atransporter (9) activated by the motor (4) syn-
chronously with the actuation mechanism (1),

wherein:

- adisc (2) is joined in an off-centred way to one
end of a brace (101) which, at the other end, is
joined to the actuation mechanism (1) by a sup-
port (102), and

- the support (102) is joined with rotational ca-
pability to a shaft of a fixed toothed wheel (103)
which, in turn, is joined by means of a chain to
a rotary toothed wheel (104), integral with an
arm (105) fixed to the suction cup system (6),

such that the movement of the motor (4) causes the
movement of the suction cup system (6) through the
actuation mechanism (1) and of the transporter (9),
such that a sheet is moved from the stacking area
(7) to the forming station.

2. The machine for assembling cardboard boxes ac-
cording to claim 1, characterised in that the trans-
porter (9) comprises a pusher (10).

3. The machine for assembling cardboard boxes ac-
cording to claim 1, characterised in that the motor
(4) meshes with a shaft (8) integral with a disc (2)
and a transmission wheel (3), wherein the disc (2)
has the function of activating the actuation mecha-
nism (1) and the transmission wheel (3) has the func-
tion of activating the transporter (9).

4. The machine for assembling cardboard boxes ac-
cording to claim 1, characterised in that each of

the cores (14) incorporates a servomotor.

5. The machine for assembling cardboard boxes ac-
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cording to claim 3, characterised in that it compris-
es a second suction cup system (6), a second actu-
ation mechanism (1) and a second disc (2) integral
with the shaft (8) with the same configuration as the
first ones.

The machine for assembling cardboard boxes ac-
cording to claim 5, characterised in that:

- the arms (105) of the two suction cup systems
(6) are joined in extension creating a single arm
(106),

- it comprises a common shaft (107) that joins
the centres of rotation of the fixed toothed
wheels (103),

- it comprises a joining element (14) that joins
the single arm (106) and the common shaft
(107), and

- it comprises a central support (15), which the
common shaft (107) goes through with rotational
capability, that fixes the common shaft (107) and
the single arm (106) to the machine via the join-
ing element (14).
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