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00000000
METHOD AND MACHINE FOR PACKING A PRODUCT USING A FLAT TUBULAR PACEAGE
[

[

[ The present invention relates to a method of packing a pro
Educt using a flat tubular package.

[ The present invention may be used to advantage on a machin
Ee for boxing cartons of cigarettes, i.e. a machine on which groups of ca
rtons of cigarettes are packed in respective boxes, to which the followi
'ng description refers purely by way of example.

E Currently known machines for boxing cartons of cigarettes
‘comprise a unit for supplying and opening flat tubular packages, and whi
Ech receives a stack of flat tubular packages off a pallet, and feeds eac
h flat tubular package to a respective seat on a conveyor, by which the
Etubular package is fed along a straight packing path. Along the packing
path, each tubular package remains connected to the respective seat, and
E is fed through an opening station, where the tubular package is opened
rinto a configuration suitable for receiving a respective group of carton
Es of cigarettes; through an inseriion station, where a respeciive group
©of cartons of cigarettes is pushed inside the open tubular package; and,
" finally, through a closing station, where the tubular package is closed
E by gumming and folding the relative flaps.

[ Enown boxing machines of the type described above are fair
Elv 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 p
Eerindic assistance on the part of the operator.

[ It is an object of the present invention to provide a meih
Eod of packing a product using a flat tubular package, designed to elimin
rate the aforementioned drawbacks, and which, in particular, is cheap and
E easy to implement.

[ According to the present invention, there is provided a me
0
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‘thod of packing a product using a flat tubular package, which comprises
Ea 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 metho
Ed being characterized by comprising the steps of: engaging the top wall
of the flat tubular package by suction using a gripping head; moving the
E gripping head to feed the flat tubular package to a seal engaging the b
ottom wall of the flat tubular package by suction; producing a relative
'rotation movement between the seat and the gripping head to convert the
Etubular package from the flat configuration to an open configuration; an
'd inserting the product inside the open tubular package.

E The present invention alse relates te a machine for packin
g a product using a flat tubular package.

[Accurding fo the present invention, there is provided a machine for pack
ing a product using a flat tubular package, which comprises a top wall,
Ea bottom wall, and two lateral walls, each connecied on one side to the
top wall and on the other side to the bottom wall; the machine being cha
Eracterized by comprising a suction gripping head for engaging the top wa
11 of the flat tubular package; a suction seat for engaging the bottom w
‘all of the flat tubular package; a feed device supporting the gripping h
Eead, and for moving the gripping head to feed the flat tubular package t
‘0 the suction seat, and for producing a relative rotation movement betwe
Een the suction seat and the gripping head to convert the tubular package
[ from the flat configuration to an open configuration; and an insertion
Edevice for inserting the product inside the open tubular package.

A non-limiting embodiment of the present invention will be described by
Eway of example with reference to the accompanying drawings, in which:
Figure 1 shows a schematic plan view of a boxing machine, in accordance
Ewith the present invention, for hoxing cartons of cigarettes;

[ Figure 2 shows a front view of a feed device in Figure 1;
O
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[ Figure 3 shows a schematic plan view of the Figure 1 boxin
[g machine in a different operating configuration;

[ Figure 4 shows a front view of the Figure 2 feed device in
E a different operating configuration;

[ Figures 5, 6 and 7 show, schematically, an operating seque
Ence of the Figure 1 boxing machine;

[ Figure 8 shows a different embodiment of a detail in Figur
‘e 6.

E Number 1 in Figure 1 indicates as a whole a boxing machine
[ for boxing groups 2 of cartons of cigarettes; which machine 1 provides
Efur inserting each group 2 of cartons of cigarettes into a respective tu
hular package 3 comprising a top wall 4, a bottom wall b, and two latera
El walls 6, each connected on one side to top wall 4 and on the other sid
¢ to bottom wall 5 (as shown in Figures 5-8).

E Boxing machine 1 comprises an input station 7, which house
s a pallet 8 supporting two stacks 9 of flat tubular packages 3, i.e. tu
Ebular packages 3 pressed into a flat configuration; and each flat tubula
r package 3 in each stack 9 lies in a horizontal plane.

: Boxing machine 1 also comprises a suction gripping head 10
E for engaging top wall 4 of the top flat tubular package 3 in one of sta
‘cks 9; a suction seat 11 for engaging bottom wall 5 of tubular package 3
E; and a feed device 12 supporting gripping head 10, and for moving gripp
ring head 10 to feed flat tubular package 3 to seat 11.

E More specifically, suction gripping head 10 comprises a su
wtion portion 13 for engaging top wall 4 of a tubular package 3; and a s
ﬁctiun portion 14 for engaging a lateral wall 6 of a tubular package 3.

[ As shown in Figures 1 and 2, feed device 12 moves gripping
" head 10 with four degrees of freedom comprising three translations in t

[
hree directions perpendicular to one another, and onme rotation about a v
O



(15) JP 2004-250099 A 2004.9.9

‘lertical axis 15 perpendicular to the horizomtal plane of flat tubular pa
Eckage 3. More specifically, feed device 12 comprises a base 16 suppertin
€ a powered articulated arm 17 in turn comprising two members 18 and 19
@inged to each other; wember 18 is hinged at one end to base 16 to rotat
©, With respect to base 16, about a horizonmtal axis 20, and is hinged at
E the opposite end to member 19 to rotate, with respect to member 19, abeo
it 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
Eaxis 21, and is hinged at the opposite end to a powered articulated join
t 22 to rotate, with respect to articulated jeint 22, about a horizonmtal
E axis 23 parallel to axes 20 and 21; and articulated joint 22 is hinged,
[ on one side, to wmember 1S9 to rotate, with respect to member 18, about a
?is 23, and is hinged, on the opposite side, to suction gripping head 10
[ to rotate suction gripping head 10 about vertical axis 15 perpendicular
 to axes 20, 21 and 23.

[ Articulated arm 17 is powered to keep suction gripping hea
Ed 10 horizontal at all times and therefore parallel to the plane of [lat
. tubular packages 3; the movement of articulated arm 17 moves suction gr
"ipping head 10 parallel to itself in a vertical plane perpendicular to a
&es 20, 21 and 23; and base 16 is run, by a respective known motor (mot
‘shown), along a horizontal guide 24 parallel to axes 20, 21 and 23 to mo
Eve suction gripping head 10 in a direction parallel to axes 20, 21 and 2
3.
E Suction gripping head 10 comprises a known optical sensor
25 for determining the exact position of the top flat tubular package 3
Ein stack 9, before flat tubular package 3 is engaged; and a known contro
1 unit (not shown) is provided to control feed device 12 supporting suct
Eion gripping head 10, so as to adapt the position of suction gripping he

ad 10 to the exact detected position of flat tubular package 3, and enga
O
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‘ge flat tubular package 3 in accordance with a predetermined muiual arra
Engement, so that feed device 12 operates correctly even in the event fla
it tubular packages 3 are not positioned correctly in stacks 9.

E As shown in Figure 1, suction seat 11 is supported by a li
mear conveyor 26 for moving seat 11 between a receiving station 27 for r
Eeceiving a tubular package 3 (as shown in Figure 1), and a transfer posi
tion (not shown) wherein seat 11 is located close to a known closing sta
‘tion 28 (shown schematically in Figure 1) where a known transfer device

E(not shown) is provided to transfer an open tubular package 3 containing
[ the group of cartons of cigarettes from suction seat 11 to closing stat
Eiun 28. More specifically, linear conveyor 26 comprises a fixed guide 29
[ along which suction seat 11 runs; and a known reversible motor (net sho
wn) for moving suction seat 11 along fixed guide 29.

[
[ In a different embodiment net shown, cenveyor 26 comprises

E an endless moving belt supporting and for moving a number of suction se
rats 11 cyclically along an endless path through receiving station 27 and
E closing station 28.

[ In a further embodiment not shown, suction seat 11 is moun
"ted in a fixed position at receiving station 27, and a push device is pr
Euvided to transfer an open tubular package 3 containing a respective gro
p 2 of cartons of cigarettes from suction seat 11 to closing station 28
g.

[ Finally, boxing machine 1 comprises an insertion device 30
E located close to receiving station 27 and for inserting a group 2 of ca
rrtons of cigarettes into an open tubular package 3 located at receiving
Estation 27 and supported by suction seat 11. Insertion device 30 compri
ses a conveyor 31 for feeding groups 2 of cartons of cigareites successi
Evely into alignment with respect te the open tubular package 3 at receiy

ing station 27; and a pusher 32 for pushing group 2 of cartons of cigare
O
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‘ttes into open tubular package 3.

E Operation of bhoxing machine 1 will now be described with r
eference to a flat tubular package 3 on top of a stack 9, and to a respe
Ective group 2 of cartons of cigareftes.

[ Firstly, feed device 12 moves suciion head 10 to engage [l
Eat tubular package 3, so that portion 13 of suction head 10 engages taop

wall 4 of flat tubular package 3, and suction portion 14 of suction head
" 10 engages lateral wall 6 of flat tubular package 3. More specifically,
E feed device 12 moves suction head 10 over to the estimated (i.e. best-c
‘ondition) position of flat tubular package 3; by means of optical semsor
E 25, suction gripping head 10 then determines the real position of flat

‘tubular package 3; and, on the basis of the real position of flat tubula
Er 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 sc
E enable gripping head 10 to engage flat tubular package 3 in accordance

with a given mutual arrangement.

E Feed device 12 then moves suction gripping head 10, togeih
er with flat tubular package 3, over to receiving station 27 to feed fla
"t tubular package 3 to suction seat 11, which engages the bottom wall 5

Euf flat tubular package 3; at which stage, [lat tubular package 3 is eng
‘aged simultaneously by suction head 10 and suction seat 11. As it is bei
Eng transferred to receiving station 27, suction gripping head 10 is rota
ted 90° about vertical axis 15 to similarly rotate flat tubular package
E 3 into the correct position for supply to suction seat 11.

[ A relative rotation movement is then produced beiween suct
Eiun seat 11 and gripping head 10 te convert tubular package 3 from the f
lat configuration to an open configuration. More specifically, the relat
Eive rotation movement is preferably produced by keeping suction seat 11

stationary and moving gripping head 10. Alternatively, the relative rota
O
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‘tion movement may be produced by moving suction seat 11 horizontally and
E gripping head 10 vertically.

[ The relative rotation movement beiween suction seat 11 and
E gripping head 10 is shown in Figures 5, 6 and 7, which show clearly how
r suction portion 14 of gripping head 10 releases lateral wall 6 of flai
Etubular package 3 hefare the relative rotation movement is produced, so
as to enable lateral wall 6 to rotate with respect to top wall 4 and bot
"tom wall 5. In an alternative embodiment shown in Figure 8, suction port
Eiun 14 is hinged to suction portion 13, and suction gripping head 10 com
‘prises a known actuator (not shown) for keeping suction poertion 14 paral
Elel to suction portion 13 up to the step of producing a relative rotatio
n movement hetween seat 11 and gripping head 10, and for rotating second
E suction portion 14 with respect to first suction portion 13, so as to a
ccompany the rotation of lateral wall 6 to convert tubular package 3 fro
[ﬁ the flat configuration to the open configuration.

[ Once tubular package 3 is in the open configuration, inser
Etion 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 closing statio
En 28: the open tubular package 3 containing group 2 of cartons of cigare
‘ttes is transferred from seat 11 to the closing station; and seat 11 is
Ethen returned to receiving station 27 to receive another flat tubular pa
‘ckage 3 from suction head 10.

E Boxing machine 1 as described above has countless advantag
es, by being relatively straightforward and compact, and by not requirin
[g a precise position of tubular packages 3 in stacks 9, which can theref
ore be supplied fully automatically.

L

[
CLAIMS
O
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L

El) A method of packing a product using a flat tubular package, which com
prises a top wall (4), a bottom wall (5), and two lateral walls (6), eac
@ connected on cne side to the top wall (4) and on the ciher side to the
. bottom wall (5); the method being characterized by comprising the steps
E of: engaging the top wall (4) of the flat tubular package (3) by suctio
m 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
Ethe flat tubular package (3) by suction; producing a relative rotation m
‘ovement between the seat (11) and the gripping head (10) teo convert the
Etubular package (3) from the flat configuration to an open configuration
[+ and inserting the preoduct (2) inside the open tubular package (3).

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

3) A method as claimed in Claim 2, characterized in that the open tubula
't package (3} containing the product (2) is transferred from the seat (1
El) to the closing station (28), and the seat (11) is then returned to th
‘e initial position to receive another flat tubular package (3).

E4) A method as claimed in Claim 1, characterized in that, following the
step of inserting the product (2) inside the open tubular package (3), t
@e gripping head (10) releases the top wall (4) of the open tubular pack
rage (3), and the seat (11) is moved to feed the package (3) through a cl
Eosillg station (28).

5) A method as claimed in Claim 1, characterized in that, following the
Estep of inserting the preduct (2) inside the open tubular package (3}, t

e gripping head (10) and the seat (11) release the open tubular package
O
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[ (3), and the open tubular package (3) is tramsferred to a closing stati
Eun (28) by means of a pusher.

6) A method as claimed in one of Claims 1 to 5, characterized in that th
Ee flat tubular package (3) is removed by the gripping head (10) off a st
rack (9) of flat tubular packages (3).

ET) A method as claimed in Claim 6, characterized in that, during the ste
D 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
Eaxis (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 en
[gaging the flat tubular package (3) on top of the stack (9), the grippin
‘g head (10) determines the exact position of the flat tubular package (3
E), and adapts its own position accordingly, so as to engage the flat tub
ular package (3) in accordance with a predetermined mutual arrangement.
EQ) A method as claimed in Claim 8, characterized in that the gripping he
ad (10) is moved with four degrees of freedom comprising three translati
Euns in three directions perpendicular to one another, and one rotation a
bout an axis (15) perpendicular to the plane of the flat tubular package
L (3).

Elﬂ) A method as claimed in any one of Claims 1 to 9, characterized in th
‘at the gripping head (10) engages by suction both the top wall (4) and a
E lateral wall (6) of the flat tubular package (3); and the gripping head
* (10) releases the lateral wall (6) of the flat tubular package (3) prio
Er to the step of producing a relative rotation movement between the seat
t (11) and the gripping head (10) to convert the tubular package (3) from
E the flat configuration to the open configuration.

11) A method as claimed in any one of Claims 1 to 9, characterized in th
Eat the gripping head (10) comprises a first suction portion (13) for eng

aging the top wall (4), and a second suction portion (14) hinged to the
O



(21) JP 2004-250099 A 2004.9.9

first suctionm portion (13) and for engaging the lateral wall (6); the gr
Eipping head (10) engaging by suction both the top wall (4) and a lateral
c wall (6) of the flat tubular package (3); the second suction portion (1
E4) 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 conf
riguration to the open configuration; and the second suction portion (14)
" peing rotated with respect to the first suction pertion (13) to accompa
Env the movement of the lateral wall (6) during the step of producing a r
‘elative rotation movement between the seat (11) and the gripping head (1
EU) to convert the tubular package (3) from the flat configuration to the
[ open configuration.

Elz) A method as claimed in any one of Claims 1 to 11, characterized in t
that the product (2) is defined by a group (2) of cartons of cigarettes.
E13) 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),
Eeach connected on one side to the top wall (4) and on the other side to
the bottom wall (5); the machine (1) being characterized by comprising a
“suction gripping head (10} for engaging the top wall (4) of the flat tu
Ebular package (3); a suction seat (11) for engaging the bottom wall (5)
‘of the flat tubular package (3); a feed device (12) supporting the gripp
Eing head (10), and for moving the gripping head (10) to feed the flat tu
bular package (3) to the suction seat (11), and for producing a relative
E rotation movement between the suction seat (11) and the gripping head (
10) to convert the tubular package (3) from the flat configuration to an
E open configuration; and an insertion device (30) for inserting the prod
met (2) inside the open tubular package (3).

14) A machine as claimed in Claim 13, characterized by comprising a clos

[
ing station (28); and a comveyor (26) for moving the suction seat (11) t
O
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0 feed the tubular package (3) to the closing station (28) following ins
Eertiun of the product (2) inside the open tubular package (3).

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

Elﬁ) A machine as claimed in Claim 14 or 15, characterized in that the co
mveyor (26) comprises a fixed guide (29), along which the suction seat (
1) 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, characterized in that the co
Enveyur (26) comprises a moving endless belt supporting a number of said
suction seats (11) and for moving the suction seats (11) cyclically alon
[g an endless path.

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

A19) A machine as claimed in Claim 13, characterized by comprising a clos
"ing station (28); and a push device for transferring the open tubular pa
Eckage (3) containing the product (2) from the suction seat (11) to the ¢
osing station (28); the suction seat (11) being fitted to the machine (
1) in a fixed position.

20) A machine as claimed in any onme of Claims 13 to 19, characterized by
E comprising an input station (7) housing at least one stack (9) of flat
rtubular packages (3), which are gradually engaged by the gripping head (
Elﬂ).

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 tubular package (3) on top of the stack (9), before the flat t
O
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ubular package (3) is engaged; a control unit being provided to control
Ethe feed device (12) supperting the gripping head (10), sc as to adapt t
the position of the gripping head (10) as a fumction of the exact positio
En determined of the flat tubular package (3}, and engage the flat tubula
r package (3) in accordance with a predetermined mutual arrangement.

E22) A machine as claimed in Claim 21, characterized in that the feed dey
rice (12) moves the gripping head (10) with four degrees of freedom compr
{sing three translations in three directions perpendicular to one anothe
Er, and one rotation about an axis (15) perpendicular to the plane of the
U flat tubular package (3).

EZS) A machine as claimed in Claim 20 or 21, characterized in that the pl
‘ane of the flat tubular package (3) is a substantially horizontal plane;
E the feed device (12) comprising a base (16} supporting a powered articu
lated arm comprising two members hinged to each other: a first member (1
ES) being hinged at one end to the base (16) to rotate with respect to th
¢ base (16) about a horizomtal first axis (20), and being hinged at the
Euppusite end to the second member (19) to rotate with respect to the sec
ond member (19) about a horizontal second axis (21); the second member (
19) being hinged at one end to the first member (18) to rotate with resp
Eect 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 wit
b respect to the gripping head (10) about a horizomtal third axis (23).
24) A machine as claimed im Claim 23, characterized in that a powered ar
Eticulated joint (22) is interposed between the second member (19) and th
¢ gripping head (10), is hinged, on one side, to the second member (19),
E and is hinged, on the opposite side, to the gripping head (10) to rotat
@ the gripping head (10) about a vertical axis (15).

'25) A machine as claimed in Claim 23 or 24, characterized in that the ba

[
se (16) of the feed device (12) is mounted to rum, by virtue of a respec
O
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‘tive motor, along a horizomtal guide (24) parallel to the horizontal fir
st, second and third axis (20, 21, 23).

26) A machine as claimed in any onme of Claims 13 to 25, characterized in
E that the gripping head (10) comprises a first suction portion (13) for

engaging the top wall (4), and a second suction portion (14) for engagin
{g the lateral wall (6); the suction through the first suction portion (1
3) being controllable independently with respect to suction through the

'second suction portien (14).

EZ?) A machipe as claimed in any ome of Claims 13 to 26, characterized in
" that the gripping head (10) comprises a first suction portion (13) for

Eengaging the top wall (4), and a second suction portiom (14) hinged to t
he first suction portion (13) and for engaging the lateral wall (6); the
E gripping head (10) comprising an actuator for keeping the second suctio
m portion (14) parallel to the first suction portion (13) up to the step
E of producing a relative rotation movement between the suction seat (11)
 and the gripping head (10) to convert the tubular package (3) from the

Eflat configuration to the open configuration, and for rotating the secon
d suction portion (14) with respect to the first suction portion (13) to
" accompany the movement of the lateral wall (6) during the step of produ
Ecing a relative rotation movement between the suction seat (11) and the

gripping head (10) to convert the tubular package (3) from the flat conf
Eiguratiun to the open configuration.

28) A machine as claimed in any onme of Claims 13 to 27, characterized in
E that the insertion device (30) comprises a conveyor (31) for feeding th
¢ product (2) into alignment with respect to the open tubular package (3
E): and a pusher (32) for pushing the product (2) into the open tubular p

ackage (3).
O
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'ABSTRACT

A method and machine (1) for packing a group (2) of carton
8 of cigarettes using a flat tubular package (3), whereby a top wall (4)
r of the flat tubular package (3) is engaged by suction by a gripping hea
Ed (10), which is then moved to feed the flat tubular package (3) to a se
rat (11) which engages a bottom wall (5) of the flat tubular package (3)
Ebv suction; a relative rotation movement is them produced between the se
at (11) and the gripping head (10} to comvert the tubular package (3) fr
Eom the flat configuration to an open configuration; the group (2) of car
tons of cigarettes is pushed inside the open tubular package (3); the gr
{pping head (10) releases the top wall (4) of the open tubular package (
ES): and the seat (11) is moved to feed the tubular package (3) to a clos
ing station (28) where the tubular package (3) is closed. (Figure 1)
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