
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
37

1 
56

4
A

1
*EP001371564A1*
(11) EP 1 371 564 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
17.12.2003 Bulletin 2003/51

(21) Application number: 03013070.2

(22) Date of filing: 10.06.2003

(51) Int Cl.7: B65B 43/30, B65B 43/18,
B65B 5/06

(84) Designated Contracting States:
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR
HU IE IT LI LU MC NL PT RO SE SI SK TR
Designated Extension States:
AL LT LV MK

(30) Priority: 13.06.2002 IT BO20020379

(71) Applicant: G.D Societa’ Per Azioni
40133 Bologna (IT)

(72) Inventor: Spatafora, Mario
40100 Bologna (IT)

(74) Representative: Jorio, Paolo et al
STUDIO TORTA S.r.l.,
Via Viotti, 9
10121 Torino (IT)

(54) Method and machine for packing a product using a flat tubular package

(57) A method and machine (1) for packing a group
(2) of cartons of cigarettes using a flat tubular package
(3), whereby a top wall (4) of the flat tubular package (3)
is engaged by suction by a gripping head (10), which is
then moved to feed the flat tubular package (3) to a seat
(11) which engages a bottom wall (5) of the flat tubular
package (3) by suction; a relative rotation movement is

then produced between the seat (11) and the gripping
head (10) to convert the tubular package (3) from the
flat configuration to an open configuration; the group (2)
of cartons of cigarettes is pushed inside the open tubular
package (3); the gripping head (10) releases the top wall
(4) of the open tubular package (3); and the seat (11) is
moved to feed the tubular package (3) to a closing sta-
tion (28) where the tubular package (3) is closed.
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Description

[0001] The present invention relates to a method of
packing a product using a flat tubular package.
[0002] The present invention may be used to advan-
tage on a machine for boxing cartons of cigarettes, i.e.
a machine on which groups of cartons of cigarettes are
packed in respective boxes, to which the following de-
scription refers purely by way of example.
[0003] Currently known machines for boxing cartons
of cigarettes comprise a unit for supplying and opening
flat tubular packages, and which receives a stack of flat
tubular packages off a pallet, and feeds each flat tubular
package to a respective seat on a conveyor, by which
the tubular package is fed along a straight packing path.
Along the packing path, each tubular package remains
connected to the respective seat, and is fed through an
opening station, where the tubular package is opened
into a configuration suitable for receiving a respective
group of cartons of cigarettes; through an insertion sta-
tion, where a respective group of cartons of cigarettes
is pushed inside the open tubular package; and, finally,
through a closing station, where the tubular package is
closed by gumming and folding the relative flaps.
[0004] Known boxing machines of the type described
above are fairly bulky, and require that the stack of flat
tubular packages be located in a precise position for use
on the boxing machine, thus calling for periodic assist-
ance on the part of the operator.
[0005] It is an object of the present invention to pro-
vide a method of packing a product using a flat tubular
package, designed to eliminate the aforementioned
drawbacks, and which, in particular, is cheap and easy
to implement.
[0006] According to the present invention, there is
provided a method of packing a product using a flat tu-
bular package, which comprises a top wall, a bottom
wall, and two lateral walls, each connected on one side
to the top wall and on the other side to the bottom wall;
the method being characterized by comprising the steps
of: engaging the top wall of the flat tubular package by
suction using a gripping head; moving the gripping head
to feed the flat tubular package to a seat engaging the
bottom wall of the flat tubular package by suction; pro-
ducing a relative rotation movement between the seat
and the gripping head to convert the tubular package
from the flat configuration to an open configuration; and
inserting the product inside the open tubular package.
[0007] The present invention also relates to a ma-
chine for packing a product using a flat tubular package.
[0008] According to the present invention, there is
provided a machine for packing a product using a flat
tubular package, which comprises a top wall, a bottom
wall, and two lateral walls, each connected on one side
to the top wall and on the other side to the bottom wall;
the machine being characterized by comprising a suc-
tion gripping head for engaging the top wall of the flat
tubular package; a suction seat for engaging the bottom

wall of the flat tubular package; a feed device supporting
the gripping head, and for moving the gripping head to
feed the flat tubular package to the suction seat, and for
producing a relative rotation movement between the
suction seat and the gripping head to convert the tubular
package from the flat configuration to an open configu-
ration; and an insertion device for inserting the product
inside the open tubular package.
[0009] A non-limiting embodiment of the present in-
vention will be described by way of example with refer-
ence to the accompanying drawings, in which:

Figure 1 shows a schematic plan view of a boxing
machine, in accordance with the present invention,
for boxing cartons of cigarettes;
Figure 2 shows a front view of a feed device in Fig-
ure 1;
Figure 3 shows a schematic plan view of the Figure
1 boxing machine in a different operating configu-
ration;
Figure 4 shows a front view of the Figure 2 feed de-
vice in a different operating configuration;
Figures 5, 6 and 7 show, schematically, an operat-
ing sequence of the Figure 1 boxing machine;
Figure 8 shows a different embodiment of a detail
in Figure 6.

[0010] Number 1 in Figure 1 indicates as a whole a
boxing machine for boxing groups 2 of cartons of ciga-
rettes; which machine 1 provides for inserting each
group 2 of cartons of cigarettes into a respective tubular
package 3 comprising a top wall 4, a bottom wall 5, and
two lateral walls 6, each connected on one side to top
wall 4 and on the other side to bottom wall 5 (as shown
in Figures 5-8).
[0011] Boxing machine 1 comprises an input station
7, which houses a pallet 8 supporting two stacks 9 of
flat tubular packages 3, i.e. tubular packages 3 pressed
into a flat configuration; and each flat tubular package
3 in each stack 9 lies in a horizontal plane.
[0012] Boxing machine 1 also comprises a suction
gripping head 10 for engaging top wall 4 of the top flat
tubular package 3 in one of stacks 9; a suction seat 11
for engaging bottom wall 5 of tubular package 3; and a
feed device 12 supporting gripping head 10, and for
moving gripping head 10 to feed flat tubular package 3
to seat 11.
[0013] More specifically, suction gripping head 10
comprises a suction portion 13 for engaging top wall 4
of a tubular package 3; and a suction portion 14 for en-
gaging a lateral wall 6 of a tubular package 3.
[0014] As shown in Figures 1 and 2, feed device 12
moves gripping head 10 with four degrees of freedom
comprising three translations in three directions perpen-
dicular to one another, and one rotation about a vertical
axis 15 perpendicular to the horizontal plane of flat tu-
bular package 3. More specifically, feed device 12 com-
prises a base 16 supporting a powered articulated arm
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17 in turn comprising two members 18 and 19 hinged to
each other; member 18 is hinged at one end to base 16
to rotate, with respect to base 16, about a horizontal axis
20, and is hinged at the opposite end to member 19 to
rotate, with respect to member 19, about a horizontal
axis 21 parallel to axis 20; member 19 is hinged at one
end to member 18 to rotate, with respect to member 18,
about horizontal axis 21, and is hinged at the opposite
end to a powered articulated joint 22 to rotate, with re-
spect to articulated joint 22, about a horizontal axis 23
parallel to axes 20 and 21; and articulated joint 22 is
hinged, on one side, to member 19 to rotate, with re-
spect to member 19, about axis 23, and is hinged, on
the opposite side, to suction gripping head 10 to rotate
suction gripping head 10 about vertical axis 15 perpen-
dicular to axes 20, 21 and 23.
[0015] Articulated arm 17 is powered to keep suction
gripping head 10 horizontal at all times and therefore
parallel to the plane of flat tubular packages 3; the move-
ment of articulated arm 17 moves suction gripping head
10 parallel to itself in a vertical plane perpendicular to
axes 20, 21 and 23; and base 16 is run, by a respective
known motor (not shown), along a horizontal guide 24
parallel to axes 20, 21 and 23 to move suction gripping
head 10 in a direction parallel to axes 20, 21 and 23.
[0016] Suction gripping head 10 comprises a known
optical sensor 25 for determining the exact position of
the top flat tubular package 3 in stack 9, before flat tu-
bular package 3 is engaged; and a known control unit
(not shown) is provided to control feed device 12 sup-
porting suction gripping head 10, so as to adapt the po-
sition of suction gripping head 10 to the exact detected
position of flat tubular package 3, and engage flat tubu-
lar package 3 in accordance with a predetermined mu-
tual arrangement, so that feed device 12 operates cor-
rectly even in the event flat tubular packages 3 are not
positioned correctly in stacks 9.
[0017] As shown in Figure 1, suction seat 11 is sup-
ported by a linear conveyor 26 for moving seat 11 be-
tween a receiving station 27 for receiving a tubular pack-
age 3 (as shown in Figure 1), and a transfer position (not
shown) wherein seat 11 is located close to a known clos-
ing station 28 (shown schematically in Figure 1) where
a known transfer device (not shown) is provided to trans-
fer an open tubular package 3 containing the group of
cartons of cigarettes from suction seat 11 to closing sta-
tion 28. More specifically, linear conveyor 26 comprises
a fixed guide 29 along which suction seat 11 runs; and
a known reversible motor (not shown) for moving suc-
tion seat 11 along fixed guide 29.
[0018] In a different embodiment not shown, conveyor
26 comprises an endless moving belt supporting and for
moving a number of suction seats 11 cyclically along an
endless path through receiving station 27 and closing
station 28.
[0019] In a further embodiment not shown, suction
seat 11 is mounted in a fixed position at receiving station
27, and a push device is provided to transfer an open

tubular package 3 containing a respective group 2 of
cartons of cigarettes from suction seat 11 to closing sta-
tion 28.
[0020] Finally, boxing machine 1 comprises an inser-
tion device 30 located close to receiving station 27 and
for inserting a group 2 of cartons of cigarettes into an
open tubular package 3 located at receiving station 27
and supported by suction seat 11. Insertion device 30
comprises a conveyor 31 for feeding groups 2 of cartons
of cigarettes successively into alignment with respect to
the open tubular package 3 at receiving station 27; and
a pusher 32 for pushing group 2 of cartons of cigarettes
into open tubular package 3.
[0021] Operation of boxing machine 1 will now be de-
scribed with reference to a flat tubular package 3 on top
of a stack 9, and to a respective group 2 of cartons of
cigarettes.
[0022] Firstly, feed device 12 moves suction head 10
to engage flat tubular package 3, so that portion 13 of
suction head 10 engages top wall 4 of flat tubular pack-
age 3, and suction portion 14 of suction head 10 engag-
es lateral wall 6 of flat tubular package 3. More specifi-
cally, feed device 12 moves suction head 10 over to the
estimated (i.e. best-condition) position of flat tubular
package 3; by means of optical sensor 25, suction grip-
ping head 10 then determines the real position of flat
tubular package 3; and, on the basis of the real position
of flat tubular package 3, feed device 12 is operated to
adapt the position of suction gripping head 10 to the real
position of flat tubular package 3, and so enable gripping
head 10 to engage flat tubular package 3 in accordance
with a given mutual arrangement.
[0023] Feed device 12 then moves suction gripping
head 10, together with flat tubular package 3, over to
receiving station 27 to feed flat tubular package 3 to suc-
tion seat 11, which engages the bottom wall 5 of flat tu-
bular package 3; at which stage, flat tubular package 3
is engaged simultaneously by suction head 10 and suc-
tion seat 11. As it is being transferred to receiving station
27, suction gripping head 10 is rotated 90° about vertical
axis 15 to similarly rotate flat tubular package 3 into the
correct position for supply to suction seat 11.
[0024] A relative rotation movement is then produced
between suction seat 11 and gripping head 10 to convert
tubular package 3 from the flat configuration to an open
configuration. More specifically, the relative rotation
movement is preferably produced by keeping suction
seat 11 stationary and moving gripping head 10. Alter-
natively, the relative rotation movement may be pro-
duced by moving suction seat 11 horizontally and grip-
ping head 10 vertically.
[0025] The relative rotation movement between suc-
tion seat 11 and gripping head 10 is shown in Figures
5, 6 and 7, which show clearly how suction portion 14
of gripping head 10 releases lateral wall 6 of flat tubular
package 3 before the relative rotation movement is pro-
duced, so as to enable lateral wall 6 to rotate with re-
spect to top wall 4 and bottom wall 5. In an alternative
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embodiment shown in Figure 8, suction portion 14 is
hinged to suction portion 13, and suction gripping head
10 comprises a known actuator (not shown) for keeping
suction portion 14 parallel to suction portion 13 up to the
step of producing a relative rotation movement between
seat 11 and gripping head 10, and for rotating second
suction portion 14 with respect to first suction portion
13, so as to accompany the rotation of lateral wall 6 to
convert tubular package 3 from the flat configuration to
the open configuration.
[0026] Once tubular package 3 is in the open config-
uration, insertion device 30 inserts group 2 of cartons of
cigarettes inside the open tubular package 3; gripping
head 10 then releases top wall 4 of the open tubular
package 3; seat 11 is moved to feed package 3 to clos-
ing station 28; the open tubular package 3 containing
group 2 of cartons of cigarettes is transferred from seat
11 to the closing station; and seat 11 is then returned to
receiving station 27 to receive another flat tubular pack-
age 3 from suction head 10.
[0027] Boxing machine 1 as described above has
countless advantages, by being relatively straightfor-
ward and compact, and by not requiring a precise posi-
tion of tubular packages 3 in stacks 9, which can there-
fore be supplied fully automatically.

Claims

1. A method of packing a product using a flat tubular
package, which comprises a top wall (4), a bottom
wall (5), and two lateral walls (6), each connected
on one side to the top wall (4) and on the other side
to the bottom wall (5); the method being character-
ized by comprising the steps of: engaging the top
wall (4) of the flat tubular package (3) by suction
using a gripping head (10); moving the gripping
head (10) to feed the flat tubular package (3) to a
seat (11) engaging the bottom wall (5) of the flat tu-
bular package (3) by suction; producing a relative
rotation movement between the seat (11) and the
gripping head (10) to convert the tubular package
(3) from the flat configuration to an open configura-
tion; and inserting the product (2) inside the open
tubular package (3).

2. A method as claimed in Claim 1, characterized in
that, following the step of inserting the product (2)
inside the open tubular package (3), the gripping
head (10) releases the top wall (4) of the open tu-
bular package (3), and the seat (11) is moved to
feed the package (3) to a closing station (28).

3. A method as claimed in Claim 2, characterized in
that the open tubular package (3) containing the
product (2) is transferred from the seat (11) to the
closing station (28), and the seat (11) is then re-
turned to the initial position to receive another flat

tubular package (3).

4. A method as claimed in Claim 1, characterized in
that, following the step of inserting the product (2)
inside the open tubular package (3), the gripping
head (10) releases the top wall (4) of the open tu-
bular package (3), and the seat (11) is moved to
feed the package (3) through a closing station (28).

5. A method as claimed in Claim 1, characterized in
that, following the step of inserting the product (2)
inside the open tubular package (3), the gripping
head (10) and the seat (11) release the open tubular
package (3), and the open tubular package (3) is
transferred to a closing station (28) by means of a
pusher.

6. A method as claimed in one of Claims 1 to 5, char-
acterized in that the flat tubular package (3) is re-
moved by the gripping head (10) off a stack (9) of
flat tubular packages (3).

7. A method as claimed in Claim 6, characterized in
that, during the step of moving the gripping head
(10) to feed the flat tubular package (3) to the seat
(11), the flat tubular package (3) is rotated 90° about
an axis (15) perpendicular to the plane of the flat
tubular package (3).

8. A method as claimed in Claim 6 or 7, characterized
in that, before engaging the flat tubular package (3)
on top of the stack (9), the gripping head (10) de-
termines the exact position of the flat tubular pack-
age (3), and adapts its own position accordingly, so
as to engage the flat tubular package (3) in accord-
ance with a predetermined mutual arrangement.

9. A method as claimed in Claim 8, characterized in
that the gripping head (10) is moved with four de-
grees of freedom comprising three translations in
three directions perpendicular to one another, and
one rotation about an axis (15) perpendicular to the
plane of the flat tubular package (3).

10. A method as claimed in any one of Claims 1 to 9,
characterized in that the gripping head (10) en-
gages by suction both the top wall (4) and a lateral
wall (6) of the flat tubular package (3); and the grip-
ping head (10) releases the lateral wall (6) of the
flat tubular package (3) prior to the step of producing
a relative rotation movement between the seat (11)
and the gripping head (10) to convert the tubular
package (3) from the flat configuration to the open
configuration.

11. A method as claimed in any one of Claims 1 to 9,
characterized in that the gripping head (10) com-
prises a first suction portion (13) for engaging the
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top wall (4), and a second suction portion (14)
hinged to the first suction portion (13) and for en-
gaging the lateral wall (6); the gripping head (10)
engaging by suction both the top wall (4) and a lat-
eral wall (6) of the flat tubular package (3); the sec-
ond suction portion (14) being kept parallel to the
first suction portion (13) up to the step of producing
a relative rotation movement between the seat (11)
and the gripping head (10) to convert the tubular
package (3) from the flat configuration to the open
configuration; and the second suction portion (14)
being rotated with respect to the first suction portion
(13) to accompany the movement of the lateral wall
(6) during the step of producing a relative rotation
movement between the seat (11) and the gripping
head (10) to convert the tubular package (3) from
the flat configuration to the open configuration.

12. A method as claimed in any one of Claims 1 to 11,
characterized in that the product (2) is defined by
a group (2) of cartons of cigarettes.

13. A machine for packing a product using a flat tubular
package, which comprises a top wall (4), a bottom
wall (5), and two lateral walls (6), each connected
on one side to the top wall (4) and on the other side
to the bottom wall (5); the machine (1) being char-
acterized by comprising a suction gripping head
(10) for engaging the top wall (4) of the flat tubular
package (3); a suction seat (11) for engaging the
bottom wall (5) of the flat tubular package (3); a feed
device (12) supporting the gripping head (10), and
for moving the gripping head (10) to feed the flat
tubular package (3) to the suction seat (11), and for
producing a relative rotation movement between
the suction seat (11) and the gripping head (10) to
convert the tubular package (3) from the flat config-
uration to an open configuration; and an insertion
device (30) for inserting the product (2) inside the
open tubular package (3).

14. A machine as claimed in Claim 13, characterized
by comprising a closing station (28); and a conveyor
(26) for moving the suction seat (11) to feed the tu-
bular package (3) to the closing station (28) follow-
ing insertion of the product (2) inside the open tu-
bular package (3).

15. A machine as claimed in Claim 14, characterized
by comprising a transfer device for transferring the
open tubular package (3) containing the product (2)
from the suction seat (11) to the closing station (28).

16. A machine as claimed in Claim 14 or 15, charac-
terized in that the conveyor (26) comprises a fixed
guide (29), along which the suction seat (11) runs;
and a reversible motor for moving the suction seat
(11) along the fixed guide.

17. A machine as claimed in Claim 14 or 15, charac-
terized in that the conveyor (26) comprises a mov-
ing endless belt supporting a number of said suction
seats (11) and for moving the suction seats (11) cy-
clically along an endless path.

18. A machine as claimed in Claim 13, characterized
by comprising a closing station (28); and a conveyor
(26) for moving the suction seat (11) to feed the
open tubular package (3) containing the product (2)
through the closing station (28).

19. A machine as claimed in Claim 13, characterized
by comprising a closing station (28); and a push de-
vice for transferring the open tubular package (3)
containing the product (2) from the suction seat (11)
to the closing station (28); the suction seat (11) be-
ing fitted to the machine (1) in a fixed position.

20. A machine as claimed in any one of Claims 13 to
19, characterized by comprising an input station
(7) housing at least one stack (9) of flat tubular pack-
ages (3), which are gradually engaged by the grip-
ping head (10).

21. A machine as claimed in Claim 20, characterized
in that the gripping head (10) comprises a sensor
(25) for determining the exact position of the flat tu-
bular package (3) on top of the stack (9), before the
flat tubular package (3) is engaged; a control unit
being provided to control the feed device (12) sup-
porting the gripping head (10), so as to adapt the
position of the gripping head (10) as a function of
the exact position determined of the flat tubular
package (3), and engage the flat tubular package
(3) in accordance with a predetermined mutual ar-
rangement.

22. A machine as claimed in Claim 21, characterized
in that the feed device (12) moves the gripping
head (10) with four degrees of freedom comprising
three translations in three directions perpendicular
to one another, and one rotation about an axis (15)
perpendicular to the plane of the flat tubular pack-
age (3).

23. A machine as claimed in Claim 20 or 21, charac-
terized in that the plane of the flat tubular package
(3) is a substantially horizontal plane; the feed de-
vice (12) comprising a base (16) supporting a pow-
ered articulated arm comprising two members
hinged to each other; a first member (18) being
hinged at one end to the base (16) to rotate with
respect to the base (16) about a horizontal first axis
(20), and being hinged at the opposite end to the
second member (19) to rotate with respect to the
second member (19) about a horizontal second axis
(21); the second member (19) being hinged at one
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end to the first member (18) to rotate with respect
to the first member (18) about the horizontal second
axis (21), and being hinged at the opposite end to
the gripping head (10) to rotate with respect to the
gripping head (10) about a horizontal third axis (23).

24. A machine as claimed in Claim 23, characterized
in that a powered articulated joint (22) is interposed
between the second member (19) and the gripping
head (10), is hinged, on one side, to the second
member (19), and is hinged, on the opposite side,
to the gripping head (10) to rotate the gripping head
(10) about a vertical axis (15).

25. A machine as claimed in Claim 23 or 24, charac-
terized in that the base (16) of the feed device (12)
is mounted to run, by virtue of a respective motor,
along a horizontal guide (24) parallel to the horizon-
tal first, second and third axis (20, 21, 23).

26. A machine as claimed in any one of Claims 13 to
25, characterized in that the gripping head (10)
comprises a first suction portion (13) for engaging
the top wall (4), and a second suction portion (14)
for engaging the lateral wall (6); the suction through
the first suction portion (13) being controllable inde-
pendently with respect to suction through the sec-
ond suction portion (14).

27. A machine as claimed in any one of Claims 13 to
26, characterized in that the gripping head (10)
comprises a first suction portion (13) for engaging
the top wall (4), and a second suction portion (14)
hinged to the first suction portion (13) and for en-
gaging the lateral wall (6); the gripping head (10)
comprising an actuator for keeping the second suc-
tion portion (14) parallel to the first suction portion
(13) up to the step of producing a relative rotation
movement between the suction seat (11) and the
gripping head (10) to convert the tubular package
(3) from the flat configuration to the open configu-
ration, and for rotating the second suction portion
(14) with respect to the first suction portion (13) to
accompany the movement of the lateral wall (6) dur-
ing the step of producing a relative rotation move-
ment between the suction seat (11) and the gripping
head (10) to convert the tubular package (3) from
the flat configuration to the open configuration.

28. A machine as claimed in any one of Claims 13 to
27, characterized in that the insertion device (30)
comprises a conveyor (31) for feeding the product
(2) into alignment with respect to the open tubular
package (3); and a pusher (32) for pushing the prod-
uct (2) into the open tubular package (3).
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