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(54) FOLDING METHOD AND DEVICE

(67)  Folding device and method in which a tax tag
(32), which has been partially glued to a first wall (33’) of
a package (33) of smoking articles, comprises two flaps
to be folded that protrude beyond the first wall on opposite
sides of the first wall; a unit (5), which is movable along
a closed loop path (4), comprises a support (8), an arm
(10) articulated to the support and a die (34) that is ar-
ticulated to the arm and comprises a contact surface (35)
thatis counter-shaped with respect to the portion of pack-

age to which the entire tag has to be applied; the unitand
the package are conveyed parallel side by side along a
straight advancement portion at the same advancement
speed, whilst the die is moved so that a central portion
(35’) of the contact surface comes into contact against
the first wall of the package and simultaneously two side
portions (35a; 35b) of the contact surface fold the two
flaps of the tag, bringing the tags into contact against
another two walls (33a; 33b) of the package. [Fig. 11]
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Description

TECHNICAL FIELD

[0001] The presentinvention relates to a folding meth-
od and device, in particular for folding a flap of a tag or
label, in which the flap is folded against an outer surface
of a package of smoking articles, for example a package
of cigarettes; the tag or label has a portion that is already
applied (glued) to the package and the aforesaid flap is
a portion of free tag, which protrudes in a cantilevered
manner, and which has thus not yet been applied to the
package, and which has to be folded against a surface
of the package to complete the application of the tag.
[0002] The presentinvention is intended, in particular,
for use in packaging machines for smoking articles, in
which the tag or label to be folded may be the duty stamp
that has to be applied to the outside of the package (for
example a package).

[0003] In the present description, smoking articles are
cigarettes, cigars, filters, refills for electronic cigarettes,
tobacco and the like. The tag or label may comprise, in
particular, a government or duty stamp.

PRIOR ART

[0004] As known, for certain consumer products, in
particular packages of smoking articles (for example,
packages of cigarettes), preprinted tags or labels must
be applied, such as for example the tax stamps that show
that state taxes have been paid. In particular, such tags
are generally applied to the packages of cigarettes before
making the packages of cigarettes themselves with a
transparent wrapping film so as to be visible when the
packages are still whole.

[0005] Itisknown,forexample,toapplythetagsastride
the folding line that acts as a hinge to open the lid of the
packages. It is also known to apply the tags entirely to
the front rear surface of the package. According to an-
other known method, the tags are folded at an angle with
the portion thereof arranged on a side of the package,
so as to seal a portion of the incision line that defines the
lid of the package, in which the tags have to be provided
with atear line intended to be superimposed on the afore-
said incision line of the package to facilitate the opening
thereof. Patent publication US 6,536,587 B2 shows an
example of a package of smoking articles provided with
a label or adhesive stamp applied to two outer sides of
the package.

[0006] One of the problems of the prior art is in fact
that of applying the tag to two outer surfaces of the pack-
age that are not coplanar and adjacent to one another,
for example on two adjacent sides arranged at 90° of a
parallelepipedon package, or on at least two adjacent
faces that are tilted in relation to one another by an angle
other than a right angle.

[0007] For this purpose, it is known to distribute glue
on the tag to be applied and then glue, in a first step, a
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tag portion to a surface of the package, leaving free (not
glued) another tag portion that forms a flap protruding in
a cantilevered manner or as a flag that subsequently has
to be folded against the package to complete applying
of the tag.

[0008] Patent publication WO 01/08887 A1 shows the
applying of a tax stamp on two sides of a package of
cigarettes, in which various packages move in a feed
direction, a pushing roller initially applies a first stamp
portion to a first wall of a package parallel to the feed
direction and thus the roller is moved by a solenoid so
as to apply a second portion of stamp to a second pack-
age wall that is perpendicular to the advancement direc-
tion and arranged behind, with reference to the advance-
ment direction.

[0009] Patent publication EP 0 034 790 A2 shows an
apparatus for applying stamps to packages of smoking
articles in which the stamps are applied to the packages
whilst the packages are conveyed by a rotating convey-
ing carousel; expelling means is provided that expels the
packages from the conveying carousel to stationary fold-
ing members that fold the protruding flap of the stamp
against a package side wall.

[0010] Patent publication US 6,438,927 B1 shows the
production of packages of cigarettes in which to the upper
wall of each package a band is glued that is pressed by
a pressing member through which the heat is also trans-
mitted; the pressing member is carried by a drum that is
rotatable around a rotation axis that is perpendicular to
an advancement direction of the packages; the pressing
member is provided with a folding member that folds by
90° a flap of the band that had remained arranged in a
cantilevered manner beyond the upper wall, against a
side wall of the package, in particular against the rear
wall, where rear is defined with reference to the advance-
ment direction of the package.

[0011] Patent publication WO 2005/120961 A1 shows
a method for fixing labels to packages of cigarettes, in
which the labels are withdrawn from a conveyor, coated
with glue during conveying and glued to a surface of the
package with a rolling movement of applying segments
in such a manner that two label flaps protrude from op-
posite sides of the surface of the package; the two flaps
are then folded on two side surfaces of the package dur-
ing a transverse movement of the packages (transverse
to the preset conveying direction of the packages) in
which the packages are inserted into the receptacles of
a conveyor and in which each receptacle has a pair of
fixed guides against which the flaps are folded.

[0012] Patent publication WO 2016/124323 A1 shows
the applying of a stamp to a package of cigarettes, in
which a folding device folds two flaps of the stamp pro-
truding from both the sides of a surface of the package
during conveying of the package; the folding device has
two freely rotating arms to the ends of which pressing
rollers are fitted; the folding device is rotatably supported
around a central axis so as to be folded and first press a
flap against a front side of the package, with the help of
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one of the two arms with pressing rollers, and subse-
quently another flap against a rear side of the package,
with the help of the other of the two arms with pressing
rollers, where front and back are defined with reference
to the conveying direction of the package.

[0013] Patent publication EP 2 279 955 A1 shows the
fixing of tags to packages of cigarettes in which the tags
are folded at an angle for a portion thereof on a side of
the package, by folding means comprising a belt that has
protruding folding members and which is arranged on a
vertical plane that is lateral to a conveying line of the
packages; the belt of the folding means moves at a con-
stant pitch in the same direction as the advancement
direction of the conveying line in phase with the advance-
ment of the packages; the belt is arranged along an axis
thatis tilted with respect to the conveying line of the pack-
ages, the pitch and tilt of the belt being calculated in such
a manner that the folding members move along the hor-
izontal direction conveying line at the same speed as the
packages, so that corresponding motion is determined
of the folding members with respect to the purely vertical
packages, to ensure progressive folding of a protruding
portion of the tag on the side of the package that has
been previously provided with glue.

[0014] Patent publication IT 1 296 555 B1 shows a
method for folding clips in which various packages of
cigarettes are advanced continuously and transversely
to a respective axis through a folding station, each pack-
age being provided with a corresponding clip having a
free end extending like a flag beyond a corner of the
package; a folding element is advanced through the fold-
ing station in phase with the package to engage the cor-
ner of the package with a folding edge thereof and is
rotated around the folding edge to fold square the free
clip portion around the corner of the package, behind the
advancement direction of the package.

[0015] Patent publication US 5,111,633 shows a de-
vice for applying seal clips to packages of cigarettes,
comprising an advancement device for advancing the
packages to a clip applying station and a rotating con-
veyor provided with sucking means to retain the clips on
a cylindrical surface of the rotating conveyor; the device
comprises, associated with each retaining means, a fold-
ing member that is movable in a direction that is radial
with respect to the rotating conveyor and driven between
a position that is retracted with respect to the rotating
conveyor and an outer operating position at the applica-
tion station; the folding member folds a free flap of the
stamp along a corner of the package and to the rear with
respect to the advancement direction of the package.
[0016] One of the problems of the prior art lies in the
fact that the space available outside the package of
smoking articles for applying the tax stamp s increasingly
limited, or this space is constrained to comprise margin
areas such as, in particular, bevel edges or rounded cor-
ners, mainly because of the fact that generally the various
legislations tend to increase the obligatory space to be
dedicated to printing information for the consumer public,

10

15

20

25

30

35

40

45

50

55

according to the regulations of each state.

[0017] The consequent need to decrease the dimen-
sions of the stamp, or to glue the stamp in marginal po-
sitions of the package, entails greater difficulty in applying
the stamp stably and effectively, with an increased risk
of making errors of positioning of the stamp or of causing
unsightly creases therein, whilst at the same time having
to maintain high productivity.

[0018] Patent publication EP 0 952 085 A1 shows a
folding method to fold at least one portion of a tag, with
the steps of providing at least one package of smoking
articles comprising a first wall to which a first portion of
a tag is applied, the tag comprising at least one second
portion to be folded that protrudes beyond the first wall;
providing at least one unit comprising at least one die
that is movable with respect to a part of the rest of the
unit, the die comprising a contact surface that is counter-
shaped with respect to atleast one portion of the package
that includes the first wall; advancing the unit and the
package placed parallel to one another along an ad-
vancement portion at the same advancement speed and
at the same reciprocal distance; during the advancing
step, moving the die in such a manner that a first portion
of the contact surface comes into contact against the first
wall and simultaneously at least one second portion of
the contact surface folds the second portion of the tag
and takes the second portion of the tag into contact
against a second wall of the package, the second wall
being tilted with respect to the first wall, the second por-
tion of the contact surface being tilted with respect to the
first portion of the contact surface.

[0019] Patent publication EP 0 952 085 A1 further
shows a device according to the preamble to claim 5.
[0020] The method and the device shown by EP 0 952
085 A1 are substantially different from those disclosed
in the aforesaid claims, in which the die is articulated on
an arm, which s in turn articulated on a support belonging
to support belonging to the unit. The device shown by
EP 0952 085 A1 does notin fact ensure appropriate and
even pressure on the tag to be glued, in particular at the
high production speeds permitted by today’s packaging
machines.

DESCRIPTION OF THE INVENTION

[0021] The object of the presentinvention is to provide
a folding method, which is absent from the drawbacks
disclosed above and, in particular, is simple and cheap
to use.

[0022] A further object is to provide a folding method
and device of a flap of a tag protruding from an edge of
a package of smoking articles, owing to which it is pos-
sible to apply the tag to the package with efficacy and
with the guarantee that the tag remains applied stably
and durably.

[0023] One advantage isto apply the tag in the desired
position in the package with significant precision.
[0024] One advantage is applying the tags with high
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productivity to packages that are fed continuously.
[0025] According to the present invention, a folding
method and device as in the attached claims are made
available.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The presentinvention willnow be disclosed with
reference to the attached drawings that illustrate some
embodiments thereof by way of non-limiting example, in
which:

- Figure 1 is a frontal view of a vertical elevation of a
first embodiment of the folding device according to
the invention;

- Figure 2 is a sectioned top view according to a hor-
izontal section plane of the device of Figure 1;

- Figure 3 is a prospective view of the device of Figure
1 with some parts removed to show others better;

- Figure 4 is a frontal view as in Figure 1 with some
parts removed to show others better;

- Figures 5 to 10 show six steps in sequence of the
operation of the device of Figure 1;

- Figure 11 is a prospective view of a second embod-
iment of the folding device according to the invention;

- Figure 12is aprospective view of the device of Figure
11 with some parts removed to show others better;

- Figure 13 is a sectioned perspective view of a detail
of the device of Figure 11;

- Figures 14 to 18 show five steps in sequence of the
operation of the device of Figure 11;

- Figure 19 shows a prospective view of a package of
smoking articles processed by the folding device of
Figure 11.

PREFERRED EMBODIMENTS OF THE INVENTION

[0027] In this description, identical elements, in com-
mon with the different embodiments illustrated, are indi-
cated by the same numbering.

[0028] In Figures 1to 10 afirst embodiment s illustrat-
ed of a folding device, indicated overall by 1, suitable for
folding a flap 2b of a tag 2 applied to a package 3. The
package 3 may comprise, as in this particular case, a
package in the form of a rectangular parallelepiped, al-
though it is possible to provide other shapes.

[0029] Thetag2 maycomprise atag portion 2a applied
previously (for example in known manner) to a first wall
3a of the package 3. The flap 2b to be folded may, as in
this embodiment, protrude in a cantilevered manner from
the first wall 3a of the package 3. The flap 2b must be
folded, in this specific embodiment, on a second wall 3b
ofthe package 3 not coplanar but transverse (forexample
orthogonal) and adjacent to the first wall 3a.

[0030] The package 3 may comprise, as in these em-
bodiments, a package of smoking articles, for example
a package of cigarettes, in particular a stiff package of
the hinged lid type. The tag 2 may comprise, in particular,
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a tax stamp applied to the package.

[0031] The folding device 1 is suitable for receiving a
plurality of packages 3 conveyed in a row, one after the
other (with continuous advancement motion), at a con-
stant reciprocal distance (pitch of the packages), in which
to a side of each package 3 the tag 2 has been applied
(for example in a known manner, in particular by gluing)
that has the flap 2b protruding in a cantilevered manner
from an edge or corner of the package 3, before reaching
the folding device.

[0032] The packages 3 are conveyed along a set ad-
vancement path that may comprise at least one straight
portion, in particular with a vertical advancement direc-
tion F (from top to bottom). In particular, the tag 2 may
be applied (before reaching the folding device) to the first
wall 3a of the package, which is parallel to the advance-
ment direction F of the package. The free flap 2b (which
is not yet folded and applied to the package 3) protrudes
in a cantilevered manner beyond the front side of the
package 3, i.e. beyond the second wall 3b that is trans-
verse to the first wall 3a and which may be the wall ar-
ranged in front or frontally, with reference to the advance-
ment direction F of the package.

[0033] In the specific case, the tag 2 is applied by glu-
ing. The glue had been distributed, before the package
reached the folding device, not only on the portion 2a of
tag applied to the first wall 3a, but also to a side of the
flap 2b that must be folded and glued to the second wall
3b of the package 3.

[0034] Afterthe portion2aofthe tag2 hasbeen applied
to the first wall 3a of the package 3, the protruding flap
2b is initially coplanar with the first wall 3a and is subse-
quenly intended to be folded (in particular by 90°) and to
be glued to the second wall 3b by the folding device. The
folding device 1 may comprise, in particular, a closed
loop path 4. This path 4 may comprise, as in these em-
bodiments, at least one straight path portion 4a that is
parallel to the aforesaid (vertical) straight portion of the
advancement path of the packages 3 in the advancement
direction F. The path 4 may comprise, in particular, a
(closed-loop) path that lies on a (vertical) plane, for ex-
ample a plane parallel to the advancement direction F of
the packages 3.

[0035] The folding device 1 may comprise, in particu-
lar, atleast one unit 5 thatis movable along the aforesaid
path 4. In the specific case, the folding device comprises
three moving units 5 that are arranged equidistantly along
the closed loop path 4.

[0036] The path 4 may be defined, as in these embod-
iments, by a flexible closed-loop transport element 6 that
moves the moving units 5. The transport element 6 may
comprise, as in these embodiments, a toothed belt, or
other flexible transport element (chain, belt, etc). The
path 4 may also be defined, in other embodiments that
are notillustrated, by different types of conveying system,
for example with conveying rollers, or with sliding guides,
or with yet other conveying means.

[0037] The folding device 1 may comprise, as in this
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particular case, atleast three (toothed) pulleys 7 on which
the transport element 6 is coupled. The pulleys 7 may
comprise, in particular, a drive pulley and at least one
pulley that is adjustable with a movable axis for adjusting
tensioning. Each pulley 7 may comprise a (horizontal)
rotation axis perpendicular to the lying plane of the path
4 and/or that is perpendicular to the advancement direc-
tion F of the packages 3.

[0038] Each movable unit 5 may comprise, in particu-
lar, a support 8 that is movable along the closed loop
path 4. The support 8 may comprise, for example, a body
in the shape of a stiff block. The support 8 may be fixed
to the transport element 6 by fixing means 9, for example
of the screw type, or fixing means of another type.
[0039] The supports 8 are arranged on the transport
element 6 at the same distance from one another. This
distance may be the same as the pitch of the advancing
packages 3, so that each package 3 in transit may be
alongside a corresponding support 8 that moves in a con-
trolled manner at zero speed in relation to the package
3 for at least one part of the straight (in particular vertical)
path portion 4a of the units 5.

[0040] Each movable unit 5 may comprise, in particu-
lar, an arm 10 fitted to the support 8 with the possibility
of movement with respect to the support 8. In particular,
the arm 10 is articulated on the support 8 around a first
fulcrum 11. For each unit 5, the first fulcrum 11 may com-
prise, as in this case, a rotation axis that is transverse (in
particular, perpendicular) to the lying plane of the path 4
of the units 5. The axis of the first fulcrum 11 may be, in
particular, transverse (in particular, perpendicular) to the
advancement direction F of the packages 3. The axis of
the first fulcrum 11 may be, in particular, transverse (in
particular, perpendicular) to the direction of the aforesaid
straight path portion 4 that is arranged parallel alongside
the path of the packages 3.

[0041] For each unit 5, the arm 10 may be provided,
in particular, with a first cam follower 12. The first cam
follower 12 may comprise, in particular, at least one re-
volving body, for example a roller that may in return com-
prise arotation axis parallel to the axis of the first fulcrum
11.

[0042] The arm 10 may comprise at least one contact
surface 13 intended for the pressing contact against the
portion 2a of the tag 2 that had been previously fixed to
the first wall 3a of the package. The contact surface 13
may comprise, in particular, a first flat surface.

[0043] Each movable unit 5 may comprise, in particu-
lar, a lever 14 fitted to the arm 10 with the possibility of
movement with respect to the arm 10. In particular, the
lever 14 is articulated on the arm 10 around a second
fulcrum 15. The second fulcrum 15 may comprise, as in
this case, a rotation axis that is transverse (in particular,
perpendicular) to the lying plane of the path 4 of the units
5. The axis of the second fulcrum 15 may be, in particular,
transverse (perpendicular) to the advancement direction
F of the packages 3. The axis of the second fulcrum 15
may be, in particular, transverse (perpendicular) to the
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direction of the aforesaid straight path portion 4 that is
arranged parallel alongside the path of the packages 3.
The axis of the second fulcrum 15 may be, in particular,
parallel to the axis of the first fulcrum 11.

[0044] Thelever 14 may be provided, in particular, with
a second cam follower 16. The second cam follower 16
may comprise, in particular, at least one revolving body,
for example a roller that may in turn comprise a rotation
axis parallel to the axis of the second fulcrum 15.
[0045] The lever 14 may comprise, as in this embodi-
ment, at least one folding end 17 intended to interact in
contact with the free flap 2b to fold the free flap 2b (in
particular by about 90°) and make the free flap 2b adhere
to the second wall 3b. The folding end 17 may comprise,
in particular, a second flat surface intended for contact
with the second wall 3b (with the interposition of the flap
2b). The folding end 17 is spaced away from the second
fulcrum 15.

[0046] For each unit 5, the respective folding end 17
may comprise, as in this embodiment, a protruding por-
tion, in particular in the shape of a blade, which first acts
as afolder for the cantilever flap 2b and thus as a pressure
surface that, after folding, maintains the flap 2b pressed
against the second wall 3b for a certain period of time,
as will be explained better below.

[0047] The folding device 1 may comprise, in particu-
lar, a first cam profile 18 coupled with the first cam fol-
lowers 12 of the various units 5, so as to command, for
each unit 5, at least one (rotation) movement of the arm
10 with respect to the support 8 (around the first fulcrum
11) whilst the respective unit 5 moves along at least one
part of the path 4. The first cam profile 18 may comprise,
as in these embodiments, a profile that is shapingly cou-
pled with the first cam follower 12. In particular, the first
cam profile 18 may comprise a pair of shaped cam sur-
faces, that are connected together and fixed, which are
suitable for making a groove which receives in a slidable
coupling the first cam follower 12, which in this case is
in the shape of a roller. The groove may be obtained, as
in these embodiments, on a flat surface of a fixed plate P.
[0048] The folding device 1 may comprise, in particu-
lar, a second cam profile 19 coupled, for each unit 5, with
the second cam follower 16 to command at least one
(rotation) movement of the lever 14 in relation to the arm
10 (around the second fulcrum 15) whereas the unit 5
moves along at least one part of the path 4. The second
cam profile 19 may comprise, as in these embodiments,
a profile forcibly coupled (by the action of a spring 20)
with the second cam follower 16. In particular, the second
cam profile 19 may comprise at least one fixed, shaped
cam surface, suitable for receiving in sliding coupling the
second cam follower 16, which in this case is in the form
of a roller. The second cam profile 19 may be made, as
in these embodiments, on a block B fixed to the plate P.
[0049] The first cam profile 18 and the second cam
profile 19 may be shaped and arranged, as in this em-
bodiment, in such a manner that, whilst one unit 5 is mov-
ing along the straight path portion 4 parallel alongside
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the path of the packages 3 - and at the same time a
package 3 moves in fact parallel alongside the unit 5 and
at the same advancement speed as the unit -, the contact
surface 13 is guided to maintain a pressing contact
against the portion 2a of the tag 2 that had already been
applied to the first wall 3a of the package 3 and simulta-
neously the folding end 17 is guided to fold the free flap
2b of the tag 2 against the second wall 3b of the package
3 through the effect of a rotation of the lever 14 around
the second fulcrum 15.

[0050] The second cam profile 19 may be configured
to control the folding end 17 in such a manner that it
adopts at least one position that is retracted (Figure 8)
with respect to the arm 10. In this retracted position, the
foldingend 17 has not yet started to fold the flap of the tag.
[0051] Each unit 5 may comprise, as in these embod-
iments, elastic means (for example the spring 20) ar-
ranged for maintaining the second cam follower 16 in
contact with the second cam profile 19 and for rotating
the lever 14 around the second fulcrum 15 so as to move
the folding end 17 from the aforesaid retracted position
to an advanced position (Figure 10) with respect to the
arm 10. This advanced position corresponds to the po-
sition of the end of folding and of pressing contact of the
flap 2b folded against the wall 3b of the package. The
folding device 1 may comprise, in particular, a sensor
(not illustrated) arranged for operating on the packages
3 after folding of the flap 2b. The sensor of the packages
may comprise a known sensor, for example a sensor of
optical type, suitable for detecting defects or irregularities
on the packages leaving the folding device 1 (for example
to reverse a system for expelling faulty or irregular pack-
ages).

[0052] In Figures 5to 10 an operating sequence of the
folding device 1 is illustrated, starting from the configu-
ration of Figure 5 in which one unit 5, which moves along
a curvilinear portion of the closed loop path 4, is about
to meet a package 3 that has a tag 2 with a cantilever
flap 2b to be folded and is approaching the folding device
in an advancement direction F. The flap 2b protrudes
forwards beyond the package 3 in the advancement di-
rection F. In this step, in which the lever 14 is still far from
the package 3, the folding end 17 may be pushed for-
wards by the spring 20, with the second cam follower 16
not yet engaged with the second cam profile 19.

[0053] In Figure 6, the movable unit 5 is still in the cur-
vilinear path portion 4 and has approached the package
3 in transit; the arm 10 is guided by the first cam profile
18 in such a manner that the first flat surface (contact
surface 13) has already adopted a position in which it is
parallel to the side wall 3a of the package 3 and the tag 2.
[0054] In Figure 7, whilst the unit 5 continues to ap-
proach the package 3 in transit, the folding end 17 has
already started to retract through the effect of the rotation
of the lever 14 around the second fulcrum 15 guided by
the second cam profile 19 counteracting the spring 20.
The contact surface 13 is maintained parallel to itself,
with respect to Figure 6, and to the first wall 3a, owing to
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the control exerted by the first cam profile 18 on the first
cam follower 12 that is integral with the arm 10.

[0055] InFigure 8, the contact surface 13, which is now
very near the contact with the tag 2 and with the first wall
3a, continues to remain parallel to the tag 2 and to the
first wall 3a, whereas the folding end 17 - guided by the
second cam profile 19 with which the second cam follow-
er 16 is coupled that is integral with the lever 14 - is in
the retracted position, very near to but not yet in contact
with the flap 2b, ready to start the advancement and fold-
ing movement of the flap 2b.

[0056] In Figure 9, the contact surface 13 has been
brought into pressing contact against the tag portion 2a
and against the first wall 3a, promoting the stability of the
tag 2 applied to the wall during folding of the flap 3b,
whilst the folding end 17 is advancing, pushed by the
spring 20 and guided by the second cam profile 19, such
as to start folding of the flap 2b to the second front wall 3b.
[0057] In Figure 10, the contact surface 13 is still in
pressing contact against the first wall 3a, whereas the
second flat surface arranged on the blade portion of the
folding end 17 is in an advanced end of folding position
and in pressing contact against the second wall 3b. This
situation of pressing contact on the entire tag 2 (on both
the portions 2a and 2b) continues for a certain (straight)
path portion 4 in which the unit 5 and the package 3 ad-
vance together at the same advancement speed, until
the path 4 of the unit 5 starts to diverge from the path of
the package 3.

[0058] Continuing in the stroke of the unit 5, the folding
end 17 may remain in the advanced position until the
path of the unit 5 remains far from the path of the pack-
ages 3, i.e. in the portion of path 4 that is spaced apart
from the path of the packages 3 and in which the unit 5
is not substantially active in relation to the package 3.
When the unit 5 again approaches the path of the pack-
ages 3, and before folding and applying again the flap
2b of the tag 2 associated with another package 3, the
folding end 17 will have to return to the retracted position.
[0059] The second cam profile 19 may be arranged for
rotating the lever 14 counteracting the aforesaid elastic
means (spring 20) so as to return the folding end 17 from
the advanced position to the retracted position before
returning to interact with the flap 2b of a new package 3.
[0060] The first flat surface (contact surface 13 of the
arm 10) and the second flat surface (blade portion of the
folding end 17 of the lever 14) are intended to press,
respectively, the portion 2a of the tag 2 that is applied to
the first wall 3a of the package and the flap 2b of the tag
2 folded and applied against the second wall 3b trans-
verse (in particular, orthogonal) to the first wall 3a of the
package 3.

[0061] The first flat surface of the arm 10 may adopt a
position that is parallel to the straight path portion 4 run-
ning alongside the path of the packages 3 and may main-
tain this parallel position for a certain advancement por-
tion whilst the unit 5 travels at least in part along the
aforesaid straight path portion 4a.
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[0062] The firstflat surface and the second flat surface
are configured so as to press simultaneously the afore-
said tag portion 2a and the flap 2b folded for at least one
non-zero portion of the aforesaid straight path portion 4a
running alongside the path of the packages 3.

[0063] Whereas one unit5 runs at least partially along
the straight path portion 4a, the contact surface 13 is
commanded to perform a purely translation motion in
which, in particular, the arm 10 does not rotate around
the first fulcrum 11.

[0064] For each unit 5, the orientation of the arm 10
with respect to the support 8 varies according to the tra-
jectory of the first cam follower 12 guided by the first cam
profile 18. In particular, the first cam follower 12 is guided
by the first cam profile 18 in such a manner that, in an
approach step of the unit 5 to the package 3, a configu-
ration is obtained in which the contact surface 13 of the
arm 10 (first flat surface) is arranged with a desired ori-
entation (in particular, parallel) with respect to the surface
(first wall 3a of the package 3) to which the portion 2a of
the tag or label is applied.

[0065] For each unit 5, the orientation of the lever 14
withrespectto the package 3 is the result of the combined
motion of the support 8 (along the path 4) and the arm
10 with respect to the support 8 (guided by the first cam
follower 12) and, further, of the position of the second
cam follower 16 that is guided by the elastic means
(spring 20) and by the second cam profile 19. The lever
14 is normally pushed by the spring 20 to a stroke end
position, that substantially corresponds to the advanced
position of pressing contact against the second wall 3b
ofthe package. At each movement cycle along the closed
loop path 4, justbefore any unit 5 reaches the zone along-
side a package 3 in transit (i.e. the zone alongside the
portion of path 4 parallel to the path of the packages 3,
in which a package 3 and a unit 5 advance alongside,
for example in a straight and vertical direction), the sec-
ond cam follower 16 interferes with the second cam pro-
file 19 (fixed cam) that rotatingly guides the lever 14
around the second fulcrum 15 in such a manner that the
folding end 17 is first spaced away from the package 3
(in a retracted position with respect to the arm) and may
then be gradually pushed by the spring 20 to the package
3 so that the blade portion of the folding end 17 causes
the flap 2b to bend, lastly making the flap 2b coincide
with the second wall 3b of the package, i.e. with the front
side of advancement of the package 3. The flap 2b, on
which glue dots had been previously applied, may then
be attached to the package 3. The folding end 17 remains
in pressing contact against the flap 2b folded for a certain
portion of the (straight) advancement alongside the unit
5 and package 3.

[0066] Thefolded flap 2bremains attached to the pack-
age 3 even when the lever 14, dragged by the support 8
and by the arm 10, moves away from the package 3, i.
e. when the trajectory of the closed loop path 4 defined
by the transport element 6 (belt), from a certain point on,
diverges from the advancement trajectory of the package
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3.

[0067] The folding device 1 according to the invention
may belong to a folding apparatus which may further
comprise a conveying device for conveying a package 3
parallel alongside one unit 5 of the folding device 1 along
a straight path portion. The conveying device is suitable
for conveying a plurality of packages 3 arranged in a row
one after the other.

[0068] The conveying device may be configured to
make the packages 3 advance (in the advancement di-
rection F) at a constant speed on a trajectory that is at
least partially straight (in these embodiments vertical
from top to bottom). The conveying device may comprise,
in particular, three transport elements 21 (for example
belts) parallel and alongside one another, one central
and two lateral.

[0069] Each transport element 21 may comprise, for
example, a series of protruding plugs 22 arranged for
interacting in contact with the packages 3, in particular
in such a manner that each package 3 is engaged in a
housing defined by three plugs 22, for example two plugs
22 on the rear side and one plug 22 on the front side of
the package 3 (where rear and front are defined with
reference to the advancement direction F of the package
3).

[0070] In particular, for each housing of a package 3,
the two rear plugs 22 are arranged on the two lateral
transport elements 21 and the front plug 22 is arranged
on the central transport element 21.

[0071] The conveying device may comprise a guiding
and abutting system 36 arranged on one side of the pack-
ages 3, on an opposite side to the straight path portion
4a of the folding device 5, against which the packages 3
in transit abut, to counteract the folding device 1 and
guide the packages 3 in a correct alignment in the ad-
vancement direction F.

[0072] In operation, the folding device 1 disclosed
above may actuate a folding method that comprises the
following steps: providing at least one package 3 com-
prising a first wall 3a on which a portion 2a of atag 2 is
applied, in which the tag 2 comprises a flap 2b to be
folded that protrudes in a cantilevered manner from the
first wall 3a; providing at least one unit 5 comprising a
support 8, a movable arm 10 coupled with the support 8
and a movable lever 14 coupled with the arm 10; advanc-
ing the unit 5 and the package 3 parallel alongside one
another along an advancement portion at the same ad-
vancement speed; moving (rotating) the arm 10 with re-
spect to the support 8 so as to take a contact surface 13
of the arm against the tag portion 2a applied to the first
wall 3a; during the aforesaid step of advancing the unit
5 and the package 3, with the contact surface 13 already
brought into pressing contact against the tag portion 2a,
maintaining the contact surface 13 against the tag portion
2a and simultaneously moving (rotating) the lever 14 with
respect to the arm 10 in such a manner that an unfolding
end 17 of the lever 14 folds the flap 2b against a second
wall 3b of the package 3 that is transverse to the first wall
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3a.

[0073] As said, the first wall 3a may be a side wall of
the package 3 and the second wall 3b may be a front
wall of the package 3, where side and front refer to the
advancement direction of the unit 5 which is parallel to
the advancement direction of the package 3 during the
aforesaid step of advancing together the unit 5 and the
package 3 alongside one another. As said, the packages
3, which are fed one after another to the folding device
1 for folding the free flap 2b, may be packages of ciga-
rettes.

[0074] In particular, the folding device 1 and the con-
veying device of the packages illustrated above may be
part of a machine for packaging smoking articles.
[0075] With reference to Figures 11 to 18, a second
embodiment of a folding device 31 is disclosed below. In
the embodiment in question, the tag 32 or label has at
least one first (central) portion 32’ affixed to a first wall
33’ of a package 33 and at least one second portion 32a
that is not affixed to the first wall 33’ of the package 33
but which protrudes beyond this first wall. The folding
device 31 is suitable for folding at least the second portion
32a (inthe form of afree flap) of the tag 32. In this specific
embodiment, the folding device 31 is suitable, in partic-
ular, for operating on a package 33 (in particular of smok-
ing articles, for example a package of cigarettes) of rel-
atively complex form, for example a package that has
one or more external non flat surfaces, or external sur-
faces converging in at least one grooved or rounded cor-
ner.

[0076] This folding device 31 may also be applied to
packages or relatively less complex form, for example a
packages of cigarettes of the round corner or bevel edge
type, where at least one dimension of the tag or label is
greater than the dimension of the initial application sur-
face. In the embodiment in question, the second portion
32a of the tag 32, not affixed to the first wall 33’ of the
package 33, will have to be folded and pressed against
the package 33 (in particular against a second wall 33a
of the package 33 that is contiguous with and transverse
to the first wall 33’) to enable the aforesaid second portion
32a to be applied to the package 33.

[0077] Substantially, the tag 32 may be flat in shape
and may have atleast one dimension (width) thatis great-
er than the dimension of the first wall 33’ of the package
to which it is initially applied before reaching the folding
device 31, to that there is at least one portion or tag flap
(in the specific case at least the second portion 32a) that
cannot stick to any of the adjacent walls of the package,
which are tilted differently or arranged with respect to the
wall 33’ of first application of the tag, so that this flap is
folded in order to be able to stick.

[0078] In greater detail, the folding device 31, in this
second embodiment, may be able to fold and simultane-
ously apply flaps (i.e. the second portion 32a and a third
portion 32b) of the tag, situated on opposite sides of the
first portion 32’ of tag, for example against two walls (sec-
ond wall 33a and third wall 33b) that may form the same
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number of bevel edges or round corners that connect two
surfaces of the package.

[0079] Also inthis second embodiment, the folding de-
vice 31 comprises one unit 5 that moves along a closed
loop path 4. The path 4 comprises a straight path portion
4a and is alongside parallel to the path of the packages
33.

[0080] In this embodiment, the movable unit 5 may
comprise an element that is counter-shaped with respect
to a portion of package 33 that includes the walls 33a
and 33b. This counter-shaped element defines, substan-
tially, a die 34 that may be articulated on the arm 10
around the second fulcrum 15. The die 34 is provided
with the second cam follower 16. The die 34 may com-
prise, in particular, a contact surface 35 that is counter-
shaped with respect to at least the portion of the package
33 against which the entirety of the tag 32 is applied, in
this case, counter-shaped with respect to the first wall
33’ on which the first portion 32’ of the tag is applied and
also with respect to the two walls 33a and 33b on which
the second and third portion 32a and 32b (tag portions
in the form of free flaps) have to be applied.

[0081] The contact surface 35 may comprise at least
one first (central) portion 35" and at least one second
(side) portion 35a that are contiguous and tilted with re-
spect to one another (in this case transverse but not or-
thogonal to one another). The first portion 35’ is intended
forcontactagainstthefirstportion 32’ of tag thatis already
applied (glued) to the first wall 33’ of the package 33. The
second portion 35a is intended to fold the second portion
32a of the tag, by bringing the tag into contact against a
second wall (the wall 33a) of the package 33 tilted with
respect to the first wall 33’ to which the first first portion
32’ of tag is applied. As said, this second wall 33a has,
in particular, a bevel edge or round corner connecting
two walls or surfaces of the package 33.

[0082] The contact surface 35 of the die 34 may com-
prise, as in this embodiment, a third portion 35b that is
contiguous and tilted with respect to the first portion 35’
and arranged on a side opposite the second portion 35a.
The third portion 35b is intended to fold the third portion
32b of the tag, bringing the tag into contact against the
third wall 33b of the package 33 tilted with respect to the
first wall 33’ to which the first portion 32’ of tag is applied.
This third wall 33b of the package may constitute, in par-
ticular, a bevel edge or round corner connecting two walls
or surfaces of the package 33.

[0083] The various portions of the contact surface 35
(the first portion 35’ and/or the second portion 35a and/or
the third portion 35b) may be integral with one another,
for example integrated into a single contact surface 35.
The die 34 may be made, in particular, of a single block.
[0084] Also in this case the first cam profile 18 is cou-
pled with the first cam follower 12 to command the arm
10 around the first fulcrum 11 whereas the unit 5 moves
along at least one part of its own path 4.

[0085] The second cam profile 19 is coupled with the
second cam follower 16 to command the die 34 around
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the second fulcrum 15 whereas the unit 5 moves along
at least one part of its own path 4.

[0086] The sequence illustrated in Figures 14 to 18
shows some movement steps of the die 34, starting with
Figure 14 in which, at the top, one unit 5 is about to ap-
proach a package 33 in transit, in a configuration in which
the contact surface 35 of the die 34 is still far and very
tilted with respect to the corresponding portion of pack-
age on which the tag 32 is applied and with respect to
which it is counter-shaped.

[0087] In Figure 15, the die 34 has arrived in front of
the front wall of the package 33, which is now near to
contact with the package, and the counter-shaped con-
tact surface 35is still tilted with respect to the correspond-
ing portion of package.

[0088] In Figure 16, the contact has started of the die
34 with the package 33 and the tag 32, in a limited contact
zone, in practice with a contact in a limited portion of tag
32. The contact surface 35 is tilted, so the contact starts
in an end zone of the contact surface 35 (end zone that
is near the front side of the package 33, where frontal is
defined with reference to the advancement direction F of
the package).

[0089] In Figure 17, the die 34, by continuing to rotate
around the second fulcrum 15, has arrived at the com-
plete contact position with the corresponding portion of
package 33, in which the first portion 32’ of tag and the
two side flaps (second portion 32a and third portion 32b,
both folded) are pressed against respective walls of the
package 33 (the walls 33’, 33a, 33b, see Figure 19). ltis
noted that, in the transition from the configuration of Fig-
ure 16 to that of Figure 17, the completion of the contact
occurs gradually, by varying progressively the tilt of the
die 34, so that the contact zone gradually increases from
one end of the tag to the opposite end. In this embodi-
ment, the gradual contact proceeds from a forward or
front end of the tag to the opposite end. It is possible to
envisage other embodiments that are not illustrated in
which the progression occurs in the opposite manner, i.
e. from a rear end of the tag to the front end.

[0090] This graduality ensures stable and precise glu-
ing of the tag 32, without risk of undesired shifts of the
tag 32 and/or errors in the final set position of the tag 32
on the package 33.

[0091] The pressing contact configuration of Figure 17
is maintained substantially unaltered for a certain portion
of the (straight) advancement of the package and of the
unit alongside one another at the same speed, for exam-
ple as far as the situation of Figure 18, in which the unit
5 is taken to the portion of path that diverges from the
path of the package 33.

[0092] The unit 5 may comprise, also in this embodi-
ment, a spring (similar to the spring 20) that in this case
is arranged for rotating the die 34 around the second
fulcrum 15 so as to move the contact surface 35 to a
contact position in which the die 34 may interactin contact
with the package 33 that advances parallel alongside the
unit 5 along a straight path portion.
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[0093] The second cam profile 19 may be arranged for
commanding rotation of the die 34 around the second
fulcrum 15 to counteract the spring so as to make the die
34 retractbefore the die 34 resumes interacting in contact
with another package 33 after performing a complete rev-
olution of the closed loop path 4 thereof.

[0094] Whilst the unit 5 moves along the straight path
portion 4a and the package 33 moves parallel alongside
and at the same advancement speed as the unit 5, the
die 34 is maintained for a certain portion of path in press-
ing contact againstthe tag 32 already applied to the pack-
age 33, in particular the first portion 35’ of die acts against
the first portion 32’ of tag applied to the first wall 33’ of
the package, the second portion 35a of die acts against
the second portion 32a folded and applied to the second
wall 33a of the package and the third portion 35b of die
acts against the third portion 32b folded and applied to
the third wall 33b of the package.

[0095] Whilst the unit 5 runs at least partially along the
aforesaid portion of straight path alongside the path of
the packages 33, the die 34 performs a pure translation
motion, in particular without performing any rotation
around the second fulcrum 15.

[0096] Also in this second embodiment the unit 5 and
the package 33 are conveyed parallel alongside one an-
other along a (non-zero) portion of (straight) advance-
ment at the same advancement speed and at the same
reciprocal distance for a certain (non-instantaneous) pe-
riod of time.

[0097] The die 34 isrotated around the second fulcrum
15, pushed by the aforesaid spring, so thatthefirstportion
35’ of the contact surface comes into contact against the
first portion 32’ of the tag, during the advancement step
alongside at the same speed as the unit 5 and package
33. Simultaneously, at least one portion (35a and 35b)
of the contact surface folds at least one flap (second por-
tion 32a and/or third portion 32b) of the tag and the door
in contact against at least one wall (second wall 33a
and/or third wall 33b) of the package.

[0098] In this specific embodiment, as has been seen,
the tag 32 comprises at least one third portion 32b to be
folded that protrudes in a cantilevered manner from the
first wall 33’ of the package 33 on a side opposite the
second portion 32a. Whilst the second portion 35a of the
contact surface folds the second portion 32a of the tag
32 and brings the tag 32 into contact against the second
wall 33a, the third portion 35b of the contact surface, that
is contiguous and tilted with respect to the first portion
35a, folds the third portion 32b and brings the third portion
32b into contact against a third wall 35b of the package
tilted with respect to the first wall. The third wall 35b com-
prises a bevel end or round corner that connects two
walls of the package 33.

[0099] Itis observed that the die 34 reproduces nega-
tively the shape of a portion of the package 33 so as not
to cause any shift or variation of the setting of the tag 32
during the corresponding coupling motion between the
die 34 and package 33, as this corresponding coupling
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is, approximately, pure crushing, without corresponding
sliding motion or with an insignificant component of such
motion.

[0100] It is observed that for both the embodiments
disclosed above, applying a free flap of the tag, to a sur-
face of the package that advances with a continuous feed
speed, is made by gradual movement in a direction that
is substantially orthogonal to the motion of the package,
by a unit that moves advancing parallel alongside the
package for a set (straight) portion of the feed path of the
package, in the same direction and at the same advance-
ment speed.

[0101] Further, the tag portion or label, which was al-
ready stuck to the package before reaching the folding
device, is pressed in position during the entire folding
step of the free flap protruding in a cantilevered manner
and also, for a certain time, after completion of folding.
[0102] Further, after the actual step of folding the free
flap, the flap itself, which is no longer free but applied to
the package, is also pressed in position for a set portion
of advancement of the package, before the trajectories
of the unit and the package diverge from one another.

Claims

1. Folding method for folding at least one portion of a
tag, the folding method comprising the steps of:

providing at least one package (33) of smoking
articles that comprises a first wall (33’) on which
a first portion (32’) of a tag (32) is applied, the
tag comprising atleast one second portion (32a)
to be folded that protrudes beyond the first wall
(33);

providing at least one moving unit (5) that com-
prises a support (8), an arm (10) articulated to
the support (8) about a first fulcrum (11) and a
die (34) articulated to the arm (10) about a sec-
ond fulcrum (15), the die comprising a contact
surface (35) that is counter-shaped with respect
to at least one portion of the package (33) that
includes the first wall (33’);

feeding the moving unit (5) and the package (33)
side by side parallel to one another along a feed
section at the same feed speed and at the same
mutual distance;

during the step of feeding, moving the die (34)
so that a first portion (35’) of the contact surface
(35) isbroughtinto contact with the firstwall (33’)
and simultaneously at least one second portion
(35a) of the contact surface (35) folds the sec-
ond portion (32a) of the tag (32) and bring it into
contact with a second wall (33a) of the package
(33), the second wall (33a) being inclined with
respect to the first wall (33’), the second portion
(35a) of the contact surface (35) being inclined
with respectto thefirst portion (35’) of the contact
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surface (35).

Method according to claim 1, wherein the first wall
(33’) is a side wall of the package (33), where side
is intended with reference to a feed direction (F) of
the package during the step of feeding the moving
unit (5) and the package (33) side by side one an-
other, and wherein the second wall (33a) comprises
a wall connecting the first wall (33’) with another wall
of the package (33).

Method according to claim 2, wherein the tag (32)
comprises atleast one third portion (32b) to be folded
that extends beyond the first wall (33’) on one side
opposite to the second portion (32a) of the tag (32),
and wherein during the step of moving the die (34)
a third portion (35b) of the contact surface (35) that
is contiguous and inclined with respect to the first
portion (35’) folds the third portion (32b) of the tag
(32) bringing the third portion in contact against a
third wall (33b) of the package that is inclined with
respect to the first wall (33’); the third wall (33b) com-
prising, in particular, a wall connecting the first wall
(33’) with another wall of the package (33).

Method according to any one of the preceding
claims, wherein the moving unit (5) is moved along
a closed loop path (4) which comprises at least one
straight path portion (4a), which in turn includes the
feed section along which the moving unit (5) and the
package (33) advance side by side parallel to one
another.

Folding device (31) for folding at least one portion of
a tag (32), in particular for implementing a method
according to any one of the preceding claims, where-
in the tag (32) comprises a first portion (32’) applied
to a first wall (33’) of a package (33) of smoking ar-
ticles and a second portion (32a) to be folded that
projects beyond the first wall (33’), the folding device
(31) comprising:

a closed loop path (4) comprising at least one
straight path portion (4a);

atleastone moving unit (5) thatis movable along
the path (4),

characterized in that:

the moving unit comprises a support (8), an
arm (10) articulated to the support (8)
around a first fulcrum (11) and a die (34)
articulated to the arm (10) around a second
fulcrum (15); the arm (10) being provided
with a first cam follower (12), the die (34)
being provided with a second cam follower
(16), the die (34) comprising a contact sur-
face (35) which in turn comprises at least
one first portion (35’) and a second portion
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(35a) inclined one to the other, the first por-
tion (35’) of the contact surface (35) being
designed for contact against the first wall
(33’) of the package (33) and the second
portion (35a) of the contact surface (35) be-
ing designed to fold the second portion
(32a) of the tag (32) by contacting it against
a second wall (35a) of the package that is
inclined with respect to the first wall (35’);
the folding device comprises a first cam pro-
file (18) coupled to the first cam follower (12)
for controlling the arm (10) around the first
fulcrum (11) while the moving unit (5) moves
along at least one part of the path (4);

the folding device comprises a second cam
profile (19) coupled to the second cam fol-
lower (16) for controlling the die (34) around
the second fulcrum (15) while the moving
unit (5) moves along at least one part of the
path (4).

Device according to claim 5, wherein the contact sur-
face (35) comprises a third portion (35b) that is con-
tiguous and inclined with respect to the first portion
(35’) of the contact surface (35) and is arranged on
one side opposite to the second portion (35a) of the
contact surface (35), the third portion (35b) of the
contact surface (35) being designed to fold a third
portion (32b) of the tag (32) by contacting it against
a third wall (33b) of the package that is inclined with
respect to the first wall (33’).

Device according to claim 5 or 6, wherein the path
(4) is defined by a flexible closed loop transport el-
ement (6) which moves the moving unit (5); the de-
vice comprising, in particular, at least three pulleys
(7) on which the transport element (6) is coupled,
wherein the three pulleys (7) comprise a drive pulley
and an adjustable pulley with a movable axis for ad-
justing the tension.

Device according to any one of claims 5to 7, wherein
the moving unit (5) comprises a spring (10) arranged
to rotate the die (34) around the second fulcrum (15)
in such a way as to move the contact surface (35)
to a contact position where the die (34) may interact
in contact with the package (33) which advances par-
allel to the moving unit (5) along the straight path
portion (4a), the second cam profile (19) being ar-
ranged to rotate the die (34) in opposition to the
spring (20) so as to retract the die relative to the
contact position before the die interacts in contact
with another package.

Device according to any one of the claims from 5 to
8, wherein the first cam profile (18) and the second
cam profile (19) are configured and arranged so that
while the moving unit (5) moves along the straight
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path portion (4a) and the package (33) moves par-
allel to and at the same feed speed as the moving
unit (5), the die (34) is maintained for a certain path
segment in pressing contact against with both the
first portion (32’) of tag (32) applied to the first wall
(33’) of the package and the second portion (32a) of
tag (32) folded and applied to the second wall (33a)
of the package.

Device according to any one of claims 5t0 9, where-
in, while the moving unit (5) passes at least partially
the straight path portion (4a), the die (34) is com-
manded to perform a motion of pure translation, in
particular without any rotation around the second ful-
crum (15).

Folding apparatus, comprising:

a folding device (31) according to any one of
claims 5 to 10;

a conveying device configured to carry at least
one package (33) of smoking articles parallel
side by side to the moving unit (5) of the folding
device (31) along the straight path portion (4a).

A packaging machine for packages of smoking arti-
cles, comprising a folding apparatus according to
claim 11, wherein the folding device (31) is config-
ured to fold at least one portion of a tag (32) applied
to each package.
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