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This design patent application concerns a ma-—
chine for automatically bending the sides of card -
board packaging cartons.

The problem which the machine according fo
the invention intends to resolve is the automatic
bending of the flaps of cardboard packaging car—
tons, namely the flaps which are bent to close the
top and bottom of the carton in which the product
is packaged. The machine in question specifically
resolves the problems encountered by furniture
manufacturers in packaging parallelepiped furniture
units or furniture of other shapes which can be
packaged in a carton consisting of four perpen—
dicular side walls, such as the cabinets of modern
fitted kitchens.

The packaging station for these items generally
consists of a work surface on which the furniture
unit is placed; the preformed packaging carton is
then pulled from top to bottom over the unit, with
the bottom obviously open; once the carton has
been fitted completely over the furniture unit the
four bottom flaps of the carton are pressed open
on the above work surface.

It is quite obvious that the operator or alter —
natively the automatic machines sometimes used
for turning over and sealing the cartons, will have
no problem in bending the four top flaps of the
carton but just as obvious that it is impossible to
bend the four bottom flaps if the bottom of the
furniture unit is not lifted from the resting surface.
To date, the operations which the machine ac—
cording to the invention performs automatically,
have always been carried out by hand with the use
of work tables which tip 90° so as to position the
furniture unit sideways or backwards, thereby
placing it on a second work surface adjacent to the
first so that after lowering the work table on which
the furniture was initially placed the operator can
then bend the four bottom flaps 180°.

The purpose of this invention is to design an
automatic machine for bending the four bottom
flaps of the packaging box without having to place
the furniture sideways, and without having fo re -
move the base of the furniture from the work sur—
face.

Another purpose of this invention is to design a
linear machine having compact transverse dimen —
sions along which the package undergoes suc-—
cessive operations while moving in the same rec —
filinear direction. The machine according to the
invention consists of two work stations, the first
thereof for turning over the pair of opposing flaps
hereinafter referred to as "transverse" in that their
rotation axis is transverse with respect to the di—
rection in which the automatic product packaging
line moves; the second station bends the other pair
of opposing flaps hereinafter referred to as "side
flaps" in that their rotation axis is parallel and
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therefore laterally displaced with respect to the
longitudinal position of the device for closing and
sealing the filled packages.

The first station consists of two identical
aligned conveyor belts which can not only reverse
their forward direction but can also be inclined
slightly in a sub — horizontal direction; it is impor —
tant to note that the first belt is pivoted on a
horizontal pin positioned at the beginning of the
belt while the second belt rotates around a pin
positioned at its exit.

At the first station the two "fransverse" flaps
close in rapid succession, first the front and then
the back flap, following the movement of the
packaging and sealing line. The second of the first
pair of said conveyor belts is initially slightly
slanted at the top so that the front transverse flap
of the box moving forward on the first belt, which is
perfectly horizontal in this phase, fits under the
entrance of the second belt.

When the front transverse flap is completely
under the second belt, the latter automatically os —
cillates downwards into a slanted position under the
horizontal line; the lowering of the second belt
rotates the front flap by 90° so that the same
positions itself on a vertical plane over the opening
which separates the end of the first belt from the
beginning of the second belt.

Continuing the pulling action of the first belt,
the carton carried on the belt is pushed on to the
second belt which, on receiving the carton, tips the
front "transverse™ flap over by another 90° and in
this way closes the flap under the back wall of the
furniture item, without being removed from the
underlying conveyor belt.

By reversing the direction of the two conveyor
belts, the back "transverse" flap can be closed with
the same operations as described previously.

This first operating cycle consequently involves
the transfer of the package from the first to the
second conveyor belt and a subsequent backward
passage from the second to the first conveyor belt.

At this point the two conveyor belts, both kept
in a perfectly horizontal position and moving in the
same direction, carry the half — closed package (the
two "side" flaps are still open) towards a second
operating station, perfectly aligned to the previous
station so that the half — closed package exiting the
first station can be fed directly into the second
station without any intermediate intervention.

The second operating station consists of two
identical adjacent belts translating vertically and
alternatively so that the package half —rests tem —
porarily on only one of the two adjacent conveyor
belts.

By lowering of a belt "side" flap positioned on
the same side as the lowered belt can be rotated
180° and inwards; each "side" flap is turned over
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by means of a relevant adequately shaped jointed
arm which intervenes when the corresponding
conveyor belt disengages from the bottom of the
half — closed package.

In order to support the package when its "side"
flaps are turned over, the device according to the
invention features two side supporting and center —
ing edges in which the package is channelled and
stopped after its transfer from the first to the sec—
ond operating stations. For major clarity, the de -
scription of the invention continues with reference
to the enclosed tables intended for purposes of
illustration and not in a limiting sense,

where:

- fig. 1 is a plan view of the first operating

station of the automatic machine in question;

- figs 2A and 2B are two side views of the first

operating station of the automatic machine in
question illustrating the bending phases of the
front and rear transverse flaps respectively;

— fig. 3 is a plan view of the second operating

station of the machine according to the inven -
tion;

— figs. 4 and 5 are two side views of the station

in fig. 3.

With reference to figs. 1, 2A and 2B, the first
operating station (A) consists of two identical con—
veyor belts (1a and 1b) supported by two identical
frames (2a and 2b), which oscillate with respect to
horizontal pivoting pins (3a and 3b) positioned re —
spectively at the beginning of the first belt (1a) and
at the end of the second belt (1b).

Two identical jacks (4a and 4b) are used to
oscillate the two frames (2a and 2b); said jacks (4a
and 4b) are positioned symmetrically with respect
to the vertical plane of symmetry passing through
the transverse opening (5) which separates the exit
of the first belt from the entrance of the second
belt.

Attention is drawn to the fact that the end
rollers on which the belts (1a and 1b) are wound
have a different diameter; in particular, the two
rollers (6a and 6b) positioned before and after the
opening (5) respectively are much smaller than the
two rollers (7a and 7b) placed at the entrance of
the first belt (1a) and at the exit of the second belt
(1b), respectively.

The difference in size means that the respec —
tive overlying half —sections of the belts are not
parallel but converging and almost incident at the
above rollers (6a and 6b) where they are spaced
by a distance equal to that of the smaller diameter
of the rollers (6a and 6b). In figs. 2A and 2B, the
number 8 indicates the floor base supporting the
pivoting pins (3a and 3b) and the jacks (4a and
4b).

It is easier to understand the complete op—
erating cycle described in the introduction by re —
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ferring to figures 1 and 2A illustrating the initial
phase of the cycle during which the front
"transverse" flap (FA) of the carton (8) is fitted
under the entrance of the second conveyor (1b), in
other words under roller (6b).

As clearly illustrated in fig. 1, as the carton (s)
moves forward on the conveyor (1a) towards the
belt (1b), the same is slightly lifted so that the front
"transverse" flap (FA) tends spontaneously to fit
under the belt (1b).

When the flap (FA) is completely inserted un —
der the belt (1b), thanks to the action of the jack
(4b), the belt is lowered slightly under the hori—
zontal level thereby rotating the front "transverse"
flap (FA) 90° downwards so that the same moves
into a vertical position on the plane of symmetry
passing through the opening (5).

At this point the carton (8), pushed forward by
the belt (1a) is transferred on belt (1b) moving in
the same direction as belt (1a); as the carton (S)
passes over the opening (5), the corresponding
front flap (FA) is gradually rotated a further 90°
until it is completed turned over by effect of its
interference with the entrance of belt (1b). Once
the carton (S), together with its rear "transverse”
flap (FP) has passed on to belt (1b), sensors
transmit a signal which reverses the direction of the
belts (1a and 1b), lifts the first belt (1a) and levels
belt (1b), as illustrated in fig. 2B, in order to repeat
the operating cycle in reverse order, thereby
overturning said back "transverse" flap (FP) so that
the same closes.

As shown in figures 3, 4 and 5, the second
bending station consists of a pair of identical adja—
cent conveyor belts (9a and 9b) whose frames (10a
and 10b) are supported in a perfectly horizontal
position by respective shelves (11a and 11b),
which are an integral part of the corresponding
supporting trolleys (12a and 12b) which can be run
in alternating vertical strokes by jacks (13a and
13b).

Each trolley (12a and 12b) is in fact hooked at
the base of the rod of two jacks having a vertical
axis (13a and 13b), which are in turn suspended at
the centre of the cross —piece of a portal carrying
structure (14a and 14b) whose columns act as
tracks for the idle running wheels (15a and 15b) of
the above frolleys.

Two retaining edges (16a and 16b) are pro-—
vided to support the box laterally and are also used
to centre the carton in that the axis of symmetry of
the latter is taken to the central opening (17) which
separates the two adjacent belis (9a and 9b).

These supporting and centering edges (16a
and 16b) are supported externally by respective
supporting frames (18a and 18b) which perform
horizontal transverse translations so that they are
drawn and separated reciprocally.
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In order to automatically centre the carton (S)
these frames (18a and 18b) are moved simulta-—
neously by means of two opposing pairs of pan—
tographs (19a and 19b) joined by a connected
cable (20); two jacks (21a and 21b) are provided,
one for closing the pantographs (19a and 19b)
simultaneously together with that of the sides (16a
and 16b), while the other jack simultaneously
opens the above pantographs and with them that of
the edges (16a and 16b). On the external wall of
each edge (16a and 16b) a pendulum arm is
pivoted with respect t0 a horizontal axis (22a and
22b), terminating at the bottom with a blade (23a
and 23b). The arms (22a and 22b) are operated by
the respective jacks (24a and 24b) so that the
blades (23a and 23b) intervene alternatively only
when the corresponding belt (9a and 9b) has been
drawn away from the bottom of the carton so that it
no longer interferes with the closing of the "side"
flap, which can be done only by overturning the
same towards downwards and inwards by 180°.

Once both the "side flaps" (FL) have been
closed in succession, the conveyor belts (9a and
9b) having assumed a coplanar position, start
moving again at the same time. The carton (S) with
all the bottom flaps closed is then loaded on a
standard track consisting of two sets of conveyor
rollers (25) between which is installed a standard
taping head (2&), that is a device which automati —
cally applies the adhesive sealing tape over the
touching sections of the two "side" flaps.

As the carton (8) moves over the set of con—
veyor rollers (25), it is kept in line by two side
tracks (27a and 27b) supported by the edges (16a
and 16b); once sealing has been completed, said
edges are drawn away by the two jacks (21a and
21b), and the device is now ready to receive a new
carton for closing.

It has now been explained more clearly how
the machine in question can automatically close
the four flaps of the box while the same is never
removed from the underlying work surface.

It is also evident that the above two stations
positioned successively produce a substantially
linear machine whose compact transverse dimen —
sions facilitate its installation in areas used for
goods packaging.

Finally, it should be noticed that a machine
which can automatically perform the same oper—
ations as the above can be used with two stations
identical to station (A) or with two stations identical
to station (B) providing that a third intermediate
station is used at which the half - closed package
from the first station is suitably positioned to enter
the second station.

This third intermediate station consists sub -
stantially of a standard motor driven sorting plat—
form which can rotate the half-closed package
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90°, if the stations are positioned in line with each
other, or can franslate the package in two per—
pendicular directions if the stations are perpen -
dicular to each other.

Even if this description refers only to the
packaging of furniture, the same machine can be
used just as efficiently for closing cartons contain —
ing other types of products whose shape allows
them to be packaged in parallelepiped cartons.

Claims

1. A machine for automatically bending the flaps
of cardboard packaging cartons consisting of
two operating stations, the first for bending the
front (FA) and back (FP) "transverse" flaps and
the second for bending the "side" flaps (FL)
characterized in that:

- the first station (A) consists of two
identical conveyor belts (1a and 1b) supported
by two identical frames (2a and 2b), oscillating
with respect to horizontal pivoting pins (3a and
3b) positioned at the beginning of the first belt
(1a) and at the end of the second belt (b),
respectively; the inclination of the above
frames can be changed as required, by means
of two identical jacks (4a and 4b), symmetri —
cally positioned with respect to the plane of
vertical symmetry passing through the trans —
verse opening (5) which separates the exit of
the first station from the entrance of the sec -
ond station; thereby also being provided that
the winding rollers (6a and 6b) of the belts (1a
and 1b) placed before and after the opening
(5) respectively are considerably smaller than
the two rollers (7a and 7b), placed respectively
at the entrance of the first belt (1a) and at the
exit of the second belt (1b); a supporting floor
base (8) is also provided for the pivoting pins
(3a and 3b) and for the jacks (4a and 4b),
characterized in that the second station (B)
consists of:

— a pair of identical adjacent conveyor
belts (9a and 9b) whose frames (10a and 10b)
are maintained in a perfectly horizontal position
by relevant shelves (11a and 11b) the same
being an integral part of the supporting trolleys
(12a and 12b) which can be operated to run in
alternating vertical strokes by their relevant
jacks (13a and 13b) suspended at the centre of
the cross —piece of a supporting portal struc —
ture (14a and 14b) whose columns act as a
guide frack for the idle running wheels (15a
and 15b) of the above ftrolleys;

— two retaining and centering edges (16a
and 16b) supported externally by respective
supporting frames (18a and 18b) operated to
translate horizontally by corresponding pairs of
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pantographs (19a and 19b) joined together by
means of a connection cable (20) which is
stretched by two jacks (21a and 21b), one for
simultaneously closing the pantographs (19a

and 19b) and with them that of the edges (16a 5
and 16b), and the other for simultaneously
opening the above pantographs and with them

that of the edges (16a and 16b); — two pen-—
dulum arms (22a and 22b) hinged externally

and at the centre of the edges and terminating 10
at the bottom with a shaped blade (23a and

23b) operated by their relevant jacks (24a and

24b) so that the blades (23a and 23b) inter —

vene alternatively only when the corresponding

belt (9a and 9b) is drawn away from the bot— 15
tom of the carton; — two sets of conveyor
rollers (25) between which a common taping
head (26) is installed.

2. A machine for automatically bending the
flaps of cardboard packaging cartons char— 20
acterized in that the same consisis of two
identical stations each consisting of a station
similar to the first station (A) according to claim
1; a third intermediate station being provided
consisting of a motor driven sorting platform 25
for rotating or ftranslating the half-closed
package from the first station in order to carry
it in the correct position to the entrance of the
second station.

3. A machine for automatically folding the 30
flaps of cardboard packaging cartons char—
acterized in that the same consists of a on
similar to the second station (B) according to
claim 1); a third station being provided con-—
sisting of a sorting platform for rofating or 35
translating the half —closed package from the
first station in order to carry it in the correct
position o the entrance of the second station.
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