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(54) Box erecting apparatus and method

(57)  The apparatus for erecting boxes (2) using flat
blanks (3) made of card, comprises: a station (8) for stor-
ing the blanks (3), a unit (9) for erecting the blanks (3),
said unit (9) being designed to fold portions (3a) of the
blanks (3) themselves in such a way as to form the box-
es (2); means (41) for feeding the blanks (3) picked up
from the storage station (8) to the erecting unit (9), the
blanks (3) being fed to the erecting unit (9) at a first de-
fined height (Q1); means (42) for transferring the erect-
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ed boxes (2) to further processing units. The erecting
unit (9) comprises a vertically mobile mandrel (12) and
folding elements (17) that press the blank (3) against
the mandrel (12), the mandrel (12) being designed to
engage and hold the blank (3), while the latter is in a
substantially flat configuration, and to move it from a first
position, located at the aforementioned first defined
height (Q1), to a second position, located at a second
defined height (Q2) where the blank (3) defines the
erected box (2).
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Description

[0001] The present invention relates to an apparatus
for erecting boxes.

[0002] In particular, the presentinvention relates to an
apparatus for erecting boxes from flat blanks made of
card.

[0003] The invention also relates to a method for
erecting boxes using flat blanks made of card.

[0004] Prior art apparatus and machines for erecting
boxes normally comprise a magazine for the flat blanks,
a station for picking up the blanks and feeding them to
an erecting unit where the blanks, moved by a vertical
mandrel, are folded by contact with suitable folders
along defined fold lines or creases in such a way as to
form the side walls of the boxes.

[0005] The side walls are then connected to each oth-
er by joining elements consisting usually of lengths of
adhesive tape.

[0006] The lengths of adhesive tape are normally ap-
plied by application heads located at the side corners of
the boxes being erected.

[0007] The partly erected box, is then fed out and con-
veyed either directly or after further processing to a cov-
ering machine.

[0008] The covering machine is a machine of known
type that covers the boxes, for example with sheets of
paper to give them an appropriate surface finish which
may reproduce a company logo or the name of the end
user of the boxes.

[0009] The process cycle of the covering machine is
such that the boxes to be covered must be fed to the
machine at a precise and well-defined height from the
floor. This height is determined mainly by the maximum
dimensions of the boxes that may be covered.

[0010] Since the erecting apparatus folds the boxes
by causing the mandrel to lower the blanks and then
feeds the erected boxes out from the bottom, it is evident
that to be able to feed the boxes to the covering machine
at the defined height, the erecting station and all the oth-
er stations upstream must be positioned at a height
above the covering machine.

[0011] This positioning constraint means that most of
the units or stations making up the erecting apparatus
must be positioned at a height where they are not direct-
ly accessible to the operator.

[0012] As a result, the erecting apparatus has to be
equipped with gangways running substantially all the
way round the apparatus.

[0013] This necessity has several drawbacks, includ-
ing, for example, the fact that it appreciably increases
the overall dimensions of the erecting apparatus and al-
so that the apparatus has to be provided with a complex
supporting framework.

[0014] Another drawback typical of prior art erecting
apparatus is connected with the blank pickup and feed
stations. These stations normally comprise devices for
fast feeding the blanks. These fast infeed devices have
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a pair of parallel counterrotating rollers. The rollers re-
volve at high speed and have a rough surface finish de-
signed to grip the blanks one by one. When a blank
comes between the two rollers, it is accelerated and fed
at high speed to the erecting unit.

[0015] This high-speed feed operation, besides being
very difficult to adjust, is also quite dangerous not only
because the blanks move very fast but also because the
rollers revolve at extremely high speeds and therefore
are themselves a source of accident risk for operators
working on the apparatus.

[0016] In order to reduce the risk of accidents, bulky
screens have been introduced. These screens, besides
being cumbersome, also make it difficult for operators
to access the apparatus for normal operations and
maintenance.

[0017] The aim of this invention is to overcome the
above mentioned disadvantages through a box erecting
apparatus that is economical to make, efficient and
practical to use.

[0018] Another aim of the invention is to provide a box
erecting method that is easy to implement and effective.
[0019] The technical characteristics of the invention,
with reference to the above aims, can be easily inferred
from the appended claims.

[0020] The advantages of the invention are apparent
from the detailed description which follows, with refer-
ence to the accompanying drawings which illustrate a
preferred embodiment of the invention provided merely
by way of example, without restricting the scope of the
inventive concept, and in which:

- Figure 1 is a front perspective view of a preferred
embodiment of the box erecting apparatus accord-
ing to the present invention;

- Figure 2 is a schematic top plan view of the appa-
ratus of Figure 1;

- Figures 3 to 5 are perspective views from above of
three details of the apparatus illustrated in Figures
1and 2;

- Figure 6 is a top plan view of a flat blank from which
a box is erected according to the present invention;

- Figure 7 is a perspective view from above of box
erected from the blank of Figure 6.

[0021] With reference to Figure 1, the reference nu-
meral 1 denotes in its entirety an apparatus for erecting
boxes 2 made according to the present invention.
[0022] The boxes 2, an example of which is illustrated
in Figure 7, are made by erecting flat card blanks 3 of
the type shown in Figure 6.

[0023] The apparatus 1 comprises a supporting frame
4 consisting of a plurality of interconnected uprights 5
and crosspieces 6.

[0024] At the bottom ends 5a of four uprights 5, there
are respective supporting elements 7, such as wheels
and/or feet, by which the apparatus rests on the floor.
[0025] The apparatus 1 comprises a station 8 for stor-
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ing the flat blanks 3 and a blank 3 erecting unit 9 which
folds portions 3a of the blanks 3 about respective fold
lines L thereby shaping the boxes 2.

[0026] The apparatus 1 also comprises first means 10
for transporting the flat blanks 3 and second means 11
for transporting the erected boxes 2.

[0027] The erecting unit 9 comprises a customary
mandrel 12 (not illustrated in detail in the accompanying
drawings) positioned at the bottom end of a reciprocat-
ing rod 13 that is driven vertically in a defined direction
D by respective drive means 14.

[0028] The erecting unit 9 also comprises a plurality
of heads 15 which are not illustrated in detail in the ac-
companying drawings, said heads 15 being designed to
join the vertical corners 16 of the box 2 being erected
by applying respective lengths 16a of heat adhesive
tape.

[0029] At the tops of the heads 15 there are folding
elements 17 (not illustrated in detail), said elements 17
being designed to engage the blank 3 in order to fold
the blank 3 portions 3a which form the respective walls
2a of the erected box.

[0030] As illustrated in Figures 1 and 3, the erecting
unit 9 further comprises a lifting arm 18 which extends
lengthways in the direction D and is connected by a link-
age 19 to a block 20 attached to the frame 4.

[0031] As explained in more detail below, the arm 18
is driven in the direction D by a pneumatic spring 21, a
mobile stem of which 22 acts directly on the linkage 19
and, thus, indirectly, on the arm 18 itself.

[0032] Instead of the pneumatic spring 21, the lifting
arm 18 may be driven by an electric or pneumatic actu-
ator, neither of which is illustrated.

[0033] The pneumatic spring 21 or the electric actua-
tor or the pneumatic actuator constitutes means 23 for
driving the lifting arm 18.

[0034] With reference to Figure 3, the top of the lifting
arm 18 has detachably fixed to it a plate 24 that is de-
signed, as described in more detail in the rest of this
specification, to support the blank 3 and the box 2 during
the different operating steps performed by the erecting
unit 9.

[0035] The aforementioned first transporting means
10 are mobile between afirst retracted configuration, not
illustrated in Figure 1, for picking up the flat blanks 3
from the storage station 8 and a second, advanced con-
figuration, illustrated in Figure 1, for releasing the blanks
3 at the erecting unit 9.

[0036] With reference to Figure 4, the first transport-
ing means 10 are supported by and slidably engaged
with a respective straight guide rail 25 which is in turn
supported at the top, as shown in Figure 1, by two cross-
pieces 6 forming part of the frame 4.

[0037] Asiillustrated, again in Figure 4, the first trans-
porting means 10 comprise a central body 26, a cross-
piece 27 attached to the central body 26 and two arms
28 which, at their respective first ends 28a, are pivoted
on respective blocks 29.
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[0038] The blocks 29 are slidably supported by the
aforementioned crosspiece 27 and are screwed to a
threaded rod 32a connected to a motor 32 so that the
distance of the blocks 29 from each other can be adjust-
ed according to the size of the blank 3 to be picked up.
[0039] Each block 29 has mounted on it an actuator
30, advantageously pneumatic, designed to allow the
respective arm 28 to swing about its pivot axis A.
[0040] Atits second end 28b, opposite the aforemen-
tioned first end 28a, each arm 28 has a suction element
31 for picking up and holding the blanks 3.

[0041] A motor (not illustrated) drives the first trans-
porting means 10, advantageously through a toothed
belt or chain, in such a way as to move the transporting
means 10 along the guide rail 25 along a first, substan-
tially straight path P1.

[0042] The aforementioned second means 11 for
transporting the boxes 2 are mobile between a first con-
figuration, illustrated in Figure 1, for picking up the erect-
ed boxes 2 from the erecting station 9, and a second
configuration, not illustrated in Figure 1, for feeding the
boxes 2 out towards further processing units of known
type and also not illustrated.

[0043] With reference to Figure 5, the second trans-
porting means 11 are supported by and slidably en-
gaged with a respective straight guide rail 33 which is
in turn supported at the top, as shown in Figure 1, by
crosspieces 6 forming part of the frame 4.

[0044] As illustrated, again in Figure 5, the second
transporting means 11 comprise a central body 34, a
crosspiece 35 attached to the central body 34 and two
arms 36 connected to respective blocks 37.

[0045] The blocks 37 are slidably supported by the
aforementioned crosspiece 35 and are screwed to a
threaded rod 40a connected to a motor 40 so that the
distance of the blocks 37 from each other can be adjust-
ed according to the size of the box 2 to be fed out.
[0046] Each arm 36 has a suction element 38 and a
contact plate 39 for picking up and feeding the boxes 2.
[0047] A motor (not illustrated) drives the second
transporting means 11, advantageously through a
toothed belt or chain, in such a way as to move the trans-
porting means 11 along the guide rail 33 in the direction
of a second, substantially straight path P2.

[0048] The first transporting means 10, together with
their motor 32 and the guide rail 25 constitute for the
erecting apparatus 1 respective means 41 for feeding
the blanks 3 to the erecting unit 9.

[0049] The second transporting means 11, together
with their motor 40 and the guide rail 33 constitute for
the erecting apparatus 1 respective means 42 for trans-
ferring the erected boxes 2 to further processing units
(not illustrated).

[0050] The lifting arm 18 and the respective drive
means 23 constitute means 43 for lifting the erected box
2.

[0051] During use, the suction pickup elements 31 on
the arms 28 of the first transporting means pick up a first
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blank 3 from a stack of blanks 3 (not illustrated) located
in the storage station 8.

[0052] To pick up the blank 3, the arms 28 are lowered
a few centimetres by the respective pneumatic actua-
tors 30. Once they are in contact with the blank 3, the
suction elements 31 are activated so as to pick up and
hold the blank 3 by suction.

[0053] The blank 3 is lifted a few centimetres by the
arms 28, driven by the actuators 30, and then moved
forward by the transporting means 10 in a direction par-
allel with the first, straight path P1.

[0054] Once they have reached the aforementioned
second, releasing configuration, the transporting means
10 lower the blank 3 to a first defined height Q1 and, at
this height Q1, allow the flat blank 3 to drop onto the
plate 24 mounted on the lifting arm 18 and constituting
a respective supporting element 44 for the blank 3 and
for the box 2 being erected.

[0055] The first transporting means 10 are then re-
tracted and return to their first configuration to pick up
another blank 3.

[0056] Once the blank 3 has been positioned on the
supporting element 44, the mandrel 12 is lowered in the
direction D as indicated by the arrow F1 in Figure 1.
When the mandrel 12 comes into contact with the blank
3, it continues moving down and forces the lifting arm
18 to move down with it.

[0057] During the downward motion, the flat blank 3
portions 3a that will form the vertical walls 2a of the box
2 being erected, are folded by contact with respective
folding elements 17 of substantially known type and
therefore not illustrated or described in further detail in
this specification.

[0058] As mentioned above, these folding elements
17 are located at the top of each of the heads 15 that
join the vertical corners 16 of the box 2.

[0059] The downward movement stops when the box
2 has been fully erected and its corners 16 have been
joined by respective lengths 16a of heat adhesive tape,
at a second defined height Q2, which is lower than the
first defined height Q1, as illustrated in Figure 1.
[0060] Obviously, the second height Q2 depends on
the size of the box 2 to be erected.

[0061] During the downstroke of the mandrel 12,
blank 3 and supporting element 44, the pneumatic
spring 21 connected to the lifting arm 18 is compressed
and thus accumulates elastic energy which, when the
mandrel 12 is lifted back to its raised position shown in
Figure 1, causes the lifting arm 18 and the supporting
element 44 mounted on it to also move upwardly in the
direction indicated by the arrow F2.

[0062] Thus, the erected box 2 located on the sup-
porting element 44 is also lifted until it reaches a third
defined height Q3 which, in the preferred embodiment
illustrated in the accompanying drawings, substantially
coincides with the first height Q1.

[0063] During the aforementioned downward move-
ment of the mandrel 12, the heads 15 are close to the
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mandrel 12 and face the blank 3 in such a way as to be
able to perform all the required box erecting operations.
Once the box 2 has been erected, the heads 15 are
moved away from it so that it can be lifted from the height
Q2 to the height Q1 without interference.

[0064] When the aforementioned second transporting
means 11 are in the first pick-up configuration illustrated
in Figure 1, their suction elements 38 engage and hold
the erected box 2, whose base 2b is at the third defined
height Q3.

[0065] The box 2 is then moved forward in a direction
parallel to the straight path P2 of the second transporting
means 11 and, when the latter reach the second, out-
feed configuration (not illustrated) the box 2 is trans-
ferred to the aforementioned means which feed it to the
further processing units, whose description is outside
the scope of this invention.

[0066] It should be noticed that, for greater clarity, the
arms 28 and 36 forming part of the first and second
transporting means 10, 11, respectively, are illustrated
in the accompanying drawings in their furthest apart
configurations suitable for handling boxes 2 of the larg-
est size. On the other hand, again for clarity, the element
44 for supporting the blank 3 on the lifting arm 18 is il-
lustrated in a version of it suitable for handling boxes 2
of the smallest size (see Figure 3).

[0067] In this specification, the term erected box 2 is
used to include a partially finished box requiring further
processing by other operating units.

[0068] In this specification, too, the term "pneumatic
actuator” includes any type of fluid-operated actuator,
whether pneumatic, hydraulic or oil-hydraulic since they
are all substantially equivalent for the purposes of the
operation of the apparatus according to this invention.
[0069] Advantageously, the apparatus 1 according to
this invention comprises a computerised control unit
which governs all the functions and operations per-
formed by the apparatus 1, in particular the movements
of the motors and actuators.

[0070] As may be clearly inferred from the above de-
scription, the present invention advantageously makes
it possible to reduce the overall dimensions of the box
2 erecting apparatus 1, providing it with a compact struc-
ture and making it easy to access by personnel respon-
sible for its operation and maintenance.

[0071] Another advantage of the invention is that the
transporting means 10 allow the blanks 3 to be con-
veyed from the storage station 8 to the erecting unit 9
without using prior art high-speed feed devices.

[0072] It will be understood that the invention de-
scribed, useful in many industrial applications, may be
modified and adapted in several ways without thereby
departing from the scope of the inventive concept and
that all the details of the invention may be substituted
by technically equivalent elements.
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Claims

An apparatus for erecting boxes (2), in particular
from flat blanks (3) made of card, comprising:

- astation (8) for storing the blanks (3);

- aunit (9) for erecting the blanks (3), said unit
(9) being designed to fold portions (3a) of the
blanks (3) themselves in such a way as to form
the boxes (2);

- means (41) for feeding the blanks (3) picked up
from the storage station (8) to the erecting unit
(9), the blanks (3) being fed to the erecting unit
(9) at a first defined height (Q1);

- means (42) for transferring the erected boxes
(2) to further processing units;

the erecting unit (9) comprising a vertically mobile
mandrel (12) and folding elements (17) that press
the blank (3) against the mandrel (12), the mandrel
(12) being designed to engage and hold the blank
(3), while the latter is in a substantially flat configu-
ration, and to move it from a first position, located
at the aforementioned first defined height (Q1), to
a second position, located at a second defined
height (Q2) where the blank (3) defines the erected
box (2); the apparatus being characterised in that
the erecting unit (9) comprises lifting means (43) for
lifting the erected box (2) from the second defined
height (Q2) to a third defined height (Q3) close to
the first defined height (Q1).

The apparatus according to claim 1, characterised
in that the third defined height (Q3) substantially
coincides with the first defined height (Q1).

The apparatus according to claim 1 or 2, charac-
terised in that the lifting means (43) comprise a lift-
ing arm (18) and actuating means (23) for driving
the lifting arm (18).

The apparatus according to claim 3, characterised
in that the actuating means (23) comprise a pneu-
matic spring (21) operatively connected to the arm
(18), said spring (21) being loaded during the down-
stroke of the mandrel (12) from the first height (Q1)
to the second height (Q2).

The apparatus according to claim 3, characterised
in that the actuating means (23) comprise an elec-
tric actuator.

The apparatus according to claim 3, characterised
in that the actuating means (23) comprise a pneu-
matic actuator.

The apparatus according to any of the foregoing
claims from 3 to 6, characterised in that the lifting
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10.

1.

12.

means (43) comprise a supporting element (44)
mounted on the arm (18) and designed to support
the erected box (2) as it moves at least between the
second defined height (Q2) and the third defined
height (Q3).

An apparatus for erecting boxes (2) from flat blanks
(3) made of card, in particular according to any of
the foregoing claims from 1 to 7, comprising:

- a station (8) for storing the blanks (3);

- aunit (9) for erecting the blanks (3), said unit
(9) being designed to fold portions (3a) of the
blanks (3) themselves in such a way as to form
the boxes (2);

- means (41) for feeding the blanks (3) picked up
from the storage station (8) to the erecting unit
(9), the apparatus being characterised in that
the feed means (41) comprise first transporting
means (10) mobile at least from a first configu-
ration for picking up the flat blanks (3) from the
storage station (8) to a second configuration for
releasing the blanks (3) at the erecting unit (9).

The apparatus according to claim 8, characterised
in that the feed means (41) comprise a motor for
driving the first transporting means (10) in such a
way as to move the transporting means (10), which
are mounted on a respective guide rail (25), along
a first, substantially straight path (P1).

The apparatus according to claim 9, characterised
in that the first transporting means (10) comprise
at least one suction element (31) for picking up the
blanks (3).

An apparatus for erecting boxes (2) from flat blanks
(3) made of card, in particular according to any of
the foregoing claims from 1 to 10, comprising:

- aunit (9) for erecting the blanks (3), said unit
(9) being designed to fold portions (3a) of the
blanks (3) themselves in such a way as to form
the boxes (2);

- means (42) for transferring the erected boxes
(2) to further processing units, the apparatus
being characterised in that the transfer
means (42) comprise second transporting
means (11) mobile at least from a first configu-
ration for picking up the erected boxes (2) at
the erecting unit (9) to a second configuration
for feeding the erected boxes (2) to further
processing units.

The apparatus according to claim 11, character-
ised in that the transfer means (42) comprise a mo-
tor for driving the second transporting means (11)
in such a way as to move the transporting means
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(11), which are mounted on a respective guide rail
(33), along a second, substantially straight path
(P2).

The apparatus according to claim 12, character-
ised in that the second transporting means (11)
comprise at least one suction element (38) for pick-
ing up the blanks (3).

A method for erecting boxes (2), in particular from
flat blanks (3) made of card, comprising:

- astep of feeding the flat blanks (3) from a blank
(3) storage station (8) to an erecting unit (9) at
a first defined height (Q1);

- astep of folding portions (3a) of the blanks (3)
in such a way as to form the boxes (2);

- a step of transferring the erected boxes (2) to
further processing units;

the folding step comprising a step of engaging the
blanks (3) with a vertically mobile mandrel (12) and
a step of moving the mandrel (12) so as to move
the blanks (3) from a first position, located at the
aforementioned first defined height (Q1), to a sec-
ond position, located at a second defined height
(Q2) where the blank (3) defines the erected box
(2); the method being characterised in that it com-
prises a further step of lifting the erected box (2)
from the second defined height (Q2) to a third de-
fined height (Q3) close to the first defined height
(Q1).

A method for erecting boxes (2) from flat blanks (3)
made of card, in particular according to claim 14,
comprising:

- astep of feeding the flat blanks (3) from a blank
(3) storage station (8) to an erecting unit (9);

- astep of folding portions (3a) of the blanks (3)
in order to form the boxes (2), the method being
characterised in that the step of feeding the
blanks (3) to the erecting unit (9) comprises the
step of picking up the flat blanks (3) from the
storage station (8) using first transporting
means (10) that move along a respective path.
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means for transporting flat blanks or erected boxes, in
particular suction elements
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EP 0018331 Al 29-10-1980
Fl 800621 A 04-09-1930
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US 2982188 A 02-05-1961  NONE
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16



	bibliography
	description
	claims
	drawings
	search report

