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(54) COUPLING METHOD AND UNIT TO COUPLE AN INSERT AND A WRAPPING SHEET TO A 
GROUP OF SMOKING ARTICLES IN A PACKAGING MACHINE

(57) Coupling method and unit (26) to couple an in-
sert (18) and a wrapping sheet (22) to a group (14) of
cigarettes in a packaging machine (24); the group (14)
of cigarettes is fed into a spindle (31), which is internally
hollow and has the shape of a parallelepiped; the insert
(18) is laid on an outer surface of the spindle (31); the

wrapping sheet (22) is laid on the outer surface of the
spindle (31); and the group (14) of cigarettes, the insert
(18) and the wrapping sheet (22) are extracted together
from the spindle (31) by means of a single common ex-
tracting device (32) so as to lay the insert (18) and the
wrapping sheet (22) on the group (14) of cigarettes.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This patent application claims priority from Ital-
ian patent application no. 102018000008919 filed on
26/09/2018.

TECHNICAL FIELD

[0002] The present invention relates to a coupling
method and to a unit to couple an insert and a wrapping
sheet to a group of smoking articles in a packaging ma-
chine.
[0003] The present invention finds advantageous ap-
plication in a cigarette packaging machine to which the
present description explicitly refers without thereby los-
ing generality.

PRIOR ART

[0004] A packet of cigarettes generally comprises an
inner wrap, which is formed by a group of cigarettes
wrapped in an inner wrapping sheet, and an outer casing,
which encloses the inner wrap and can be formed by an
outer wrapping sheet folded around the inner wrap and
cup-shaped (soft type packet of cigarettes), or it can be
formed by a rigid box with a hinged lid obtained by folding
a rigid blank around the inner wrap (rigid type packet of
cigarettes).
[0005] In a packet of cigarettes an insert can also be
provided, arranged inside the inner wrap (typically a pro-
tective element or a collar) or arranged between the inner
wrap and the outer wrap (typically a collar and/or a cou-
pon). The feeding of an insert is complex in that the insert
must be arranged and kept in a precise position in contact
with the group of cigarettes (above or below the inner
wrapping sheet) without being glued to the group of cig-
arettes; only the subsequent folding of the outer wrap
(insert arranged between the inner wrap and the outer
wrap) or of the inner wrapping sheet (insert arranged
inside the inner wrap) around the group of cigarettes sta-
bilizes the position of the insert .
[0006] The feeding of an insert is particularly complex
when the insert must be inserted inside the inner wrap,
that is, in direct contact with the group of cigarettes, since
the group of cigarettes does not provide a uniform sup-
porting surface and does not have a stable shape.
[0007] Patent application EP2008935A1 describes a
wrapping method to couple an insert to a group of ciga-
rettes. The group of cigarettes is fed to a first seat of a
pocket (the first seat is shaped to contain only the group
of cigarettes) while the insert is fed to a second seat of
the pocket (the second seat is shaped to contain only the
insert and is separated and arranged next to the first
seat); subsequently, the group of cigarettes and the insert
are extracted together from the pocket (i.e. from the re-
spective seats of the pocket) by means of a single com-

mon extracting device so as to couple the insert to the
group of cigarettes.
[0008] However, the wrapping method described in the
patent application EP2008935A1 does not allow to op-
erate at a very high speed (expressed as the number of
packets of cigarettes made in the time unit) while ensur-
ing perfect folding (i.e. with precise and squared folding
angles) of the insert around the group of cigarettes.

DESCRIPTION OF THE INVENTION

[0009] The object of the present invention is to provide
a coupling method and unit to couple an insert and a
wrapping sheet to a group of smoking articles in a pack-
aging machine, the which coupling method and unit are
easy and inexpensive to manufacture and allow an ef-
fective and efficient feeding of an insert and of a wrapping
sheet to a group of smoking articles even when operating
at very high speed.
[0010] According to the present invention, a method
and a coupling unit are provided to couple an insert and
a wrapping sheet to a group of smoking articles in a pack-
aging machine, according to what is set forth in the at-
tached claims.
[0011] The claims describe preferred embodiments of
the present invention forming an integral part of the
present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The present invention will now be described
with reference to the annexed drawings, which illustrate
a non-limiting embodiment, wherein:

- Figure 1 is a front perspective view and in a closed
configuration of a packet of cigarettes made accord-
ing to the present invention;

- Figure 2 is a rear perspective view of the packet of
cigarettes of Figure 1 in a closed configuration;

- Figure 3 is a front perspective view of the packet of
cigarettes of Figure 1 in an open configuration;

- Figure 4 is a front perspective view of an inner wrap
of the packet of Figure 1 in a closed configuration;

- Figure 5 is a perspective view of a group of cigarettes
enclosed in the inner wrap of Figure 4;

- Figure 6 is a perspective view of a reinforcing ele-
ment coupled to the group of cigarettes of Figure 5
and enclosed in the inner wrap of Figure 4;

- Figure 7 is a plan view of a heat-sealable wrapping
sheet used to make the inner wrap of Figure 4;

- Figure 8 illustrates a schematic perspective view of
a cigarette packaging machine which is designed to
produce the inner wrap of Figure 4 and is provided
with a coupling unit made according to the present
invention;

- Figure 9 is a perspective view of a detail of the cou-
pling unit of Figure 8;

- Figures 10-15 are a series of schematic views illus-
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trating the coupling of an insert to a group of ciga-
rettes in the coupling unit of Figure 8;

- Figure 16 is a schematic front view of an alternative
of the cigarette packaging machine of Figure 8;

- Figure 17 is a longitudinal sectional view of a spindle
of the packaging machine of Figure 16; and

- Figures 18-21 are four schematic side views of the
spindle of Figure 17 in as many stations of the pack-
aging machine of Figure 16.

PREFERRED EMBODIMENTS OF THE INVENTION

[0013] In Figures 1, 2 and 3 number 1 denotes, as a
whole, a rigid packet of cigarettes. The packet 1 of cig-
arettes comprises a cup-shaped outer container 2 made
of cardboard or rigid paperboard and a sealed wrap 3
(better illustrated in Figure 8) housed inside the container
2.
[0014] The outer container 2 has an open upper end
and is provided with a lid 4, which is cup-shaped and is
hinged to the outer container 2 along a hinge 5 (illustrated
in Figure 2) so as to rotate, with respect to the outer con-
tainer 2, between an open position (illustrated in Figure
3) and a closed position (illustrated in Figures 1 and 2)
of the open upper end. The outer container 2 has a sub-
stantially rectangular parallelepiped shape oriented in a
prevalent vertical development direction, is cup-shaped,
and has the upper end open, a lower wall 6 opposite the
upper open end, a front wall 7 and a rear wall 8 (in which
the hinge 5 is formed) parallel and opposite to one an-
other, and two side walls 9 parallel and opposite to one
another.
[0015] The lid 4 has a substantially rectangular paral-
lelepiped shape, is cup-shaped, and has an open lower
end (facing the open upper end of the outer container 2
when the lid 4 is in the closed position), an upper wall 10
(which is parallel and opposite to the lower wall 6 of the
outer container 2 when the lid 4 is in the closed position),
a front wall 11 (which is parallel and aligned with the front
wall 7 of the outer container 2 when the lid 4 is in the
closed position), a rear wall 12 (which is parallel and
aligned with the rear wall 8 of the outer container 2 when
the lid 4 is in the closed position and is hinged to the rear
wall 8 of the outer container 2 along the hinge 5), and
two side walls 13 parallel and opposite to one another
(which are parallel and aligned with, in particular coplanar
and adjacent, to the side walls 9 of the outer container 2
when the lid 4 is in the closed position).
[0016] The wrap 3 encloses a group 14 of cigarettes
(partially illustrated in Figure 3 and fully illustrated in Fig-
ure 5) having a parallelepiped shape; moreover, the wrap
3 has an extraction opening 15 for the cigarettes, at the
top and in front, closed by a reusable closing label 16.
[0017] The closing label 16 is fixed to the wrap 3 by
means of non-dry re-stick glue 17, which is applied to the
inner surface of the closing label 16 (i.e. the surface of
the closing label 16 facing the wrap 3) and is arranged
around the extraction opening 15 so as to allow the clos-

ing label 16 to be (i.e. at each opening of the packet 1 of
cigarettes) partially separated from the wrap 3 several
times, and then, fixed again to the wrap 3 (at each closing
of the packet 1 of cigarettes).
[0018] The closing label 16 is provided with a connect-
ing tab 17, which is glued, permanently and in a non-
separable manner, to the inner surface of the front wall
11 of the lid 4 by means of the permanent glue which is
applied to the outer surface of the closing label 16 (i.e.
the surface of the closing label 16 facing outwards, that
is, from the opposite wall of the wrap 3). In this way, by
opening or closing the lid 4, the closing label 16 is also
simultaneously opened and closed.
[0019] The inner wrap 3 comprises a reinforcing ele-
ment 18 (illustrated in Figure 6), which is made of card-
board or rigid paperboard (totally similar to the cardboard
or rigid paperboard forming the outer container 2), is "U"-
shaped and it is arranged inside the inner wrap 3 in con-
tact with the group 14 of cigarettes. The reinforcing ele-
ment 18 comprises a rectangular-shaped front wall 19,
which is arranged in contact with a front wall of the group
14 of cigarettes and a pair of side walls 20, which are
connected to the opposite sides of the front wall 19 and
are placed in contact with the side walls of the group 14
of cigarettes. The front wall 19 has a window which is
arranged at the top, is delimited by an edge 21, is "U"-
shaped, and facilitates the extraction of the cigarettes
from the group 14 of cigarettes as it exposes an upper
area of the front wall of the group 14 of cigarettes.
[0020] The function of the reinforcing element 18 is to
provide greater rigidness and greater shape stability to
the sealed wrap 3 so as to prevent the sealed wrap 3
from collapsing in on itself after having extracted some
of the cigarettes contained in the sealed wrap 3, thus
making the extraction of the remaining cigarettes com-
plicated and in particular making the opening and the
subsequent closing of the closing label 17 extremely
complicated. A further function of the reinforcing element
18 is to provide an adequate mechanical protection for
the cigarettes during the forming and handling of the
sealed wrap 3. Finally, another function of the reinforcing
element 18 is to keep the lid 4 in the closed position,
since in order for the lid 4 to pass from the closed position
to the open position (and vice versa) it must slightly elas-
tically deform the upper and front part of the reinforcing
element 18.
[0021] As illustrated in Figure 7, the wrap 3 is obtained
by folding a heat-sealable wrapping sheet 22, which has
a rectangular shape, is folded around the group 14 of
cigarettes and, once folded, is stabilized by heat-sealing
(i.e. overlapping portions of the wrapping sheet 22 are
connected to one another in a stable manner by heat-
sealing). The wrapping sheet 22 has an incision 23 which
is "U"-shaped and defines the extraction opening 15 of
the wrap 3; moreover, the closing label 16 is completely
glued to the wrapping sheet 22 which completely covers
the incision 23 (i.e. the extraction opening 15). Between
the closing label 16 and the wrapping sheet 22 the pres-
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sure-sensitive re-stick glue (i.e. which does not dry) is
interposed, which also allows, even after long time has
passed and for a high number of times, to separate the
closing label 16 from the wrapping sheet 22 and then to
re-join the closing label 16 to the wrapping sheet 22.
[0022] In Figure 8, number 24 denotes, as a whole, a
packaging machine which makes the packet 1 of ciga-
rettes described above.
[0023] The packaging machine 24 comprises a form-
ing unit 25 (of a known type and schematically illustrated
in Figure 8) in which the groups 14 of cigarettes are
formed in succession, a coupling unit 26 in which, to each
group 14 of cigarettes, a corresponding reinforcing ele-
ment 18 is coupled, which is folded in a "U"-shape around
the group 14 of cigarettes, a wrapping unit 27 (of a known
type and only partially illustrated in Figure 8) in which
around each group 14 of cigarettes a respective wrapping
sheet 22 is wrapped and heat-sealed for making a cor-
responding inner wrap 3, and a wrapping unit 28 (of a
known type and schematically illustrated in Figure 8) in
which a blank is folded around each inner wrap 3 so as
to form an outer container 2 and a lid 4 to complete the
making of a packet 1 of cigarettes. It is important to un-
derline that the wrapping machine 24 could comprise only
the forming unit 25, the coupling unit 26 and the wrapping
unit 27 (in this case each inner wrap 3 is a marketable
finished product).
[0024] The coupling unit 26 comprises a coupling
wheel 29 which is mounted rotatable around a horizontal
rotation axis 30 and supports four pairs of spindles 31
(only one of which is illustrated in Figure 8 for clarity).
According to a different embodiment not illustrated, the
coupling wheel 29 could be replaced by a different type
of conveyor, for example by a closed loop conveyor belt.
Each spindle 31 is tubular, has a parallelepiped shape,
and is internally hollow to receive a group 14 of cigarettes
on the inside thereof; in particular, the group 14 of ciga-
rettes axially enters through an end of the spindle 31 and
axially exits from the opposite end.
[0025] The coupling wheel 29 rotates with intermittent
motion (i.e. cyclically alternating moving steps and stop-
ping steps) to cyclically move each pair of spindles 31
along a circular coupling path which crosses: a feeding
station S1 in which a group 14 of cigarettes is fed inside
each spindle 31 of a pair of spindles 31, a subsequent
feeding station S2 in which an insert 18 is laid on an outer
surface of each spindle 31 of a pair of spindles 31 (there-
fore on the opposite side of the group 14 of cigarettes
which is arranged inside the spindle 31), and finally an
extraction station S3 in which from each spindle 31 of a
pair of spindles 31 the group 14 of cigarettes and the
reinforcing insert 18 are extracted together by means of
a single common extracting device 32 so as to lay the
reinforcing element 18 on the group 14 of cigarettes.
[0026] Accordingly, up to the extraction station S3,
each reinforcing element 18 is separated from the cor-
responding group 14 of cigarettes, and therefore does
not touch the corresponding group 14 of cigarettes, as

between the reinforcing element 18 and the correspond-
ing group 14 of cigarettes a spindle 31 is interposed. In
fact, up to the extraction station S3, each reinforcing el-
ement 18 is laid on the outer surface of a spindle 31
whereas the corresponding group 14 of cigarettes is ar-
ranged inside the spindle 31.
[0027] In the embodiment illustrated in the attached
figures, the coupling unit 26 operates on a double line,
i.e. two parallel and coupled spindles 31 (a pair of spin-
dles 31) simultaneously receive two corresponding in-
serts 18 in the feeding station S1, simultaneously receive
two corresponding groups 14 of cigarettes in the feeding
station S2, and simultaneously release the two groups
14 of cigarettes together with the inserts 18 in the extrac-
tion station S3. According to an alternative, and perfectly
equivalent embodiment, the coupling unit 26 operates in
a single line, i.e. a single spindle 31 at a time receives a
corresponding insert 18 in the feeding station S1, re-
ceives a corresponding group 14 of cigarettes in the feed-
ing station S2, and releases the group 14 of cigarettes
together with the insert 18 in the extraction station S3.
[0028] In the embodiment illustrated in the accompa-
nying figures, each reinforcing element 18 is laid flat (i.e.
without any type of folding) on the outer surface of the
corresponding spindle 31 and is then folded in a "U"-
shape around the spindle 31 after being laid flat on the
spindle 31; in particular, each reinforcing element 18 is
laid flat on the outer surface of the corresponding spindle
31 in the feeding station S1 and is folded in a "U"-shape
around the spindle 31 in the feeding station S2 after in-
serting the group 14 of cigarettes inside the spindle 31.
[0029] According to alternative embodiments, each re-
inforcing element 18 could be laid flat (i.e. without any
type of folding) on the outer surface of the corresponding
spindle 31 and then folded in a "U"-shape around the
spindle 31 before the feeding station S2 (directly in the
feeding station S1 or in transit from the feeding station
S1 to the feeding station S2), in the feeding station S2
and during the feeding of the group 14 of cigarettes, or
downstream of the feeding station S2 (i.e. between the
feeding station S2 and the extraction station S3). Accord-
ing to a further embodiment, each reinforcing element 18
could be placed already folded in a "U"-shape around
the spindle 31 in the feeding station S1, i.e. each rein-
forcing element 18 could be folded in a "U"-shape against
the spindle 31 in the feeding station S1 when laying the
reinforcing element 18 against the outer surface of the
spindle 31.
[0030] In the embodiment illustrated in the accompa-
nying figures, the feeding station S1, in which the rein-
forcing elements 18 are laid on the outer surface of the
corresponding spindles 31, is arranged upstream of the
feeding station S2 in which the groups 14 of cigarettes
are inserted inside the corresponding spindles 31; ac-
cording to an alternative embodiment, not illustrated, the
feeding station S1, in which the reinforcing elements 18
are laid on the outer surface of the corresponding spin-
dles 31, is arranged downstream of the feeding station
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S2 in which the groups 14 of cigarettes are inserted inside
the corresponding spindles 31.
[0031] The extracting device 32, arranged in the ex-
traction station S3, comprises two twin pushers 33, each
of which is movable with reciprocating motion and is in-
serted inside a corresponding spindle 31 for axially push-
ing both the group 14 of cigarettes (which is arranged
inside the spindle 31), and the corresponding reinforcing
element 18 (which is folded in a "U"-shape and is laid on
an outer surface of the spindle 31) away from the spindle
31. According to a preferred embodiment illustrated in
the attached figures, the wrapping unit 27 comprises two
twin folding tunnels 34 and the pushers 33 of the extract-
ing device 32 insert the two groups 14 of cigarettes, cou-
pled to the corresponding reinforcing elements 18 into
the two folding tunnels 34; immediately downstream of
the entrance of the folding tunnels 34, the wrapping
sheets 22 (not illustrated for clarity in Figure 8) are fed,
which are intercepted by the two groups 14 of cigarettes
entering the folding tunnels 34.
[0032] The feeding station S2 comprises two twin
pushers 35, each of which is movable with reciprocating
motion and pushes a corresponding group 14 of ciga-
rettes inside a spindle 31 standing still in the feeding sta-
tion S2. In particular, the forming unit 25 cyclically ar-
ranges a pair of groups 14 of cigarettes in the feeding
station S2 and in front of the pair of spindles 31 which is
standing still in the feeding station S2; in this way, the
two pushers 35 can push the two groups 14 of cigarettes
into the corresponding spindles 31. According to a pre-
ferred embodiment, two compressing bodies 36 are ar-
ranged immediately upstream of the pair of spindles 31
standing still in the feeding station S2, each of which is
(internally) shaped like a funnel, is arranged in front of
one end of the corresponding spindle 31 and elastically
compresses the group 14 of cigarettes so as to reduce
the size of the cross-section of the group 14 of cigarettes.
In other words, beforehand, each group 14 of cigarettes
is passed through a corresponding compressing body 36
which elastically compresses the group 14 of cigarettes
so as to reduce the size of the cross-section of the group
14 of cigarettes and thus facilitate the entry of the group
14 of cigarettes in the corresponding spindle 31 that is
standing still. Alternatively, the compressing bodies 36
could be integrated into the spindles 31, each of which
has the inlet end shaped like a funnel.
[0033] A feeding device 37 is arranged in the feeding
station S1, which cyclically feeds two reinforcing ele-
ments 18 to a pair of spindles 31 standing still in the
feeding station S1. The feeding device 37 comprises a
feeding conveyor 38 which receives the reinforcing ele-
ments 18 from the bottom of a hopper (not illustrated)
containing a stack of flat reinforcing elements 18 and
feeds the flat reinforcing elements 18 near the pair of
spindles 31 standing still in the feeding station S1. In the
embodiment illustrated in the attached figures, the feed-
ing conveyor 38 comprises a suction belt 39 wound in a
loop around two end pulleys 40 (at least one of which is

motorized); according to an alternative embodiment not
illustrated, the feeding conveyor 38 comprises a wheel
mounted in a rotary manner.
[0034] The feeding device 37 comprises a transfer de-
vice 41 which is movable for withdrawing a pair of rein-
forcing elements 18 from the suction belt 39 of the feeding
conveyor 38 and subsequently release the pair of rein-
forcing elements 18 to the corresponding two spindles
31 standing still in the feeding station S1. The transfer
device 41 comprises two sucking holding heads 42, each
of which is designed to grasp (by suction) a reinforcing
element 18 from the feeding conveyor 38, is designed to
hold the reinforcing element 18 during the movement
from the feeding conveyor 38 to a corresponding spindle
31 and is designed to release the reinforcing element 18
at the spindle 31. According to what is better illustrated
in Figure 9, each holding head 42 is shaped like a fork
and has two tines 43, which engage opposite ends of the
insert 18 and are arranged at a distance from one another
that is greater than the corresponding cross size of the
spindle 31; consequently, the two tines 43 of each holding
head 42 embrace the corresponding spindle 31 from op-
posite sides and engage the two side walls 20 of the
reinforcing element 18 (as clearly illustrated also in Fig-
ures 11 and 12) .
[0035] According to the preferred (but non-binding)
embodiment illustrated in Figure 9, to each spindle 31 a
folding element 44 is coupled, which is "U"-shaped, is
designed to embrace the spindle 31 to enable the "U"-
folding of a reinforcing element 18 against the spindle
31, and is mounted in a movable manner on the coupling
wheel 29 to move radially with respect to the spindle 31;
in particular, each folding element 44 is movable radially
(for example under the thrust of a cam actuated system
which is set in motion by the rotation movement of the
coupling wheel 29 around the rotation axis 30) between
a receiving position (illustrated in Figures 10-14) in which
the folding element 44 is relatively far away from the spin-
dle 31 to allow a holding head 42 to feed a reinforcing
element 18 to the spindle 31, and a folding position (il-
lustrated in Figure 15) in which the folding element 44 is
pressed against the spindle 31 thus embracing the spin-
dle 31 and therefore enabling the "U"-folding of a rein-
forcing element 18 against the spindle 31 (in other words,
the reinforcing element 18 is "moulded" into a "U"-shape
by using the folding element 44 and the spindle 31 as
"mould" and "counter-mould", respectively).
[0036] According to the preferred (but non-binding)
embodiment illustrated in Figure 9, a locking element 45
is coupled to each spindle 31, which is designed to lock
a reinforcing element 18 against the spindle 31 and is
mounted in a movable manner on the coupling wheel 29
to move radially with respect to the spindle 31 (independ-
ently of the corresponding folding element 44); in partic-
ular, each locking element 45 is radially movable (for ex-
ample under the thrust of a cam actuated system which
is set in motion by the rotation movement of the coupling
wheel 29 around the rotation axis 30) between a receiving
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position (illustrated in Figures 10-12) in which the locking
element 45 is relatively far away from the spindle 31 so
as to allow a holding head 42 to feed a reinforcing element
18 to the spindle 31, and a locking position (illustrated in
the Figures 13-15) in which the locking element 45 is
pressed against the spindle 31 by clamping the reinforc-
ing element 18 against the spindle 31.
[0037] As better illustrated in Figure 9, each folding
element 44 is arranged beside the corresponding locking
element 45 and has a shape complementary to the shape
of the locking element so that both the folding element
44 and the locking element 45 can come into contact with
the corresponding spindle 31 in a completely independ-
ent way. In particular, each folding element 44 is larger
than the corresponding locking element 45 and has a
through-opening, on the inside of which the locking ele-
ment 45 is arranged. As previously stated, the radial
movement of the folding element 44 is independent of
the radial movement of the locking element 45 to allow
the two elements 44 and 45 to move radially with differ-
entiated laws of motion.
[0038] As illustrated in Figure 9, each pair of folding
elements 44 is rigidly mounted on a single common sup-
port bar 46, which is mounted radially movable on the
coupling wheel 29, each pair of locking elements 45 is
rigidly mounted on a single common support bar 47,
which is mounted radially movable on the coupling wheel
29 and is arranged beside the support bar 46, and each
pair of spindles 31 is rigidly mounted cantilever on a sin-
gle common support wall 48 (oriented radially), which is
rigidly mounted on the coupling wheel 29 (as the spindles
31 do not perform any type of movement with respect to
the coupling wheel 29). In the feeding station S1, each
support wall 48 is arranged between the two correspond-
ing spindles 31 (i.e. the two spindles 31 mounted canti-
lever on the support wall 48) and the feeding device 37;
to allow each holding head 42 to feed a reinforcing ele-
ment 18 to a corresponding spindle 31, the support wall
48 has, for each spindle 31, a through-opening 49 which
is arranged under the spindle 31 and allows the passage
of a holding head 42.
[0039] With reference to Figures 10-15, the feeding of
a reinforcing element 18 and of a group 14 of cigarettes
to a spindle 31 is described in the following.
[0040] Initially and as illustrated in Figure 10, the rota-
tion of the coupling wheel 29 around the rotation axis 30
brings the spindle 31 into the feeding station S1.
[0041] Once the spindle 31 is standing still in the feed-
ing station S1 and as illustrated in Figure 11, a holding
head 42 places the reinforcing member 18 under the spin-
dle 31 passing through the through-opening 49 (illustrat-
ed in Figure 9) obtained through the support wall 48 of
the spindle 31.
[0042] As illustrated in Figure 12, the holding head 42
lays the reinforcing element 18 on the locking element
45 (arranged in the receiving position) by moving radially
downwards and then releases the reinforcing element 18
on the locking element 45 thus moving away from the

spindle 31.
[0043] As illustrated in Figure 13, once the holding
head 42 has moved away from the spindle 31 leaving
the reinforcing element 18 laying on the locking element
45 (arranged in the receiving position), the locking ele-
ment 45 moves from the receiving position to the locking
position by clamping (pushing, pressing) the reinforcing
element 18 against the spindle 31.
[0044] Once the locking element 45 has locked the re-
inforcing element 18 against the spindle 31, the rotation
of the coupling wheel 29 around the rotation axis 30
brings the spindle 31 from the feeding station S1 to the
feeding station S2 (as illustrated in Figure 14), in which,
on the inside of the spindle 31, the group 14 of cigarettes
is axially inserted (in the manner described above). Ob-
viously, in this step, the group 14 of cigarettes does not
touch the reinforcing element 18 in any way, as the group
14 of cigarettes is arranged inside the spindle 31 while
the reinforcing element 18 is arranged outside the spindle
31 and therefore the spindle 31 is interposed between
the group 14 of cigarettes and the reinforcing element 18.
[0045] Once the group 14 of cigarettes has been axially
inserted and as illustrated in Figure 15, the folding ele-
ment 44 (which until now has remained in the receiving
position) moves radially to the folding position in which
the folding element 44 is pressed against the spindle 31
embracing the spindle 31 and then enables the "U"-fold-
ing of the reinforcing element 18 against the spindle 31
(i.e. the two side walls 20 of the reinforcing element 18
fold by 90° with respect to the front wall 19 of the rein-
forcing element 18).
[0046] In the embodiment illustrated in Figure 8, each
spindle 31 receives only a reinforcing element 18 (which
is housed outside the spindle 31 and is folded against
the spindle 31) in the feeding station S1 and a group 14
of cigarettes (which is housed inside the spindle 31) in
the feeding station S2. In the embodiment illustrated in
Figure 16, each spindle 31 (which has a different confor-
mation as will be explained in the following) also receives
a wrapping sheet 22 (which is housed outside the spindle
31 and is folded against the spindle 31 and above the
reinforcing element 18) in a feeding station S4 (arranged
between the feeding station S2 and the extraction station
S3) provided with a feeding device 22 for the wrapping
sheet (known and only schematically illustrated).
[0047] In other words, in the feeding station S4, a wrap-
ping sheet 22 is partially arranged and folded in a "U"-
shape around each spindle 31, which partially covers the
spindle 31 and the reinforcing element 18 (previously
fed); subsequently, in the extraction station S3, from each
spindle 31, the group 14 of cigarettes, the reinforcing
insert 18 and the wrapping sheet 22 are extracted togeth-
er by means of a single common extracting device 32 so
as to lay the wrapping sheet 22 and the reinforcing ele-
ment 18 on the group 14 of cigarettes. Consequently, in
the embodiment illustrated in Figure 8, the wrapping
sheets 22 are fed directly around the groups 14 of ciga-
rettes (coupled to the respective reinforcing elements 18)
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downstream of the extraction station S3 (and therefore
do not affect in any way the spindles 31), while in the
embodiment illustrated in Figure 16 the wrapping sheets
22 are fed to the spindles 31 (thus without initially touch-
ing the groups 14 of cigarettes) in the feeding station S4.
[0048] As illustrated in Figure 17, each spindle 31 of
the packaging machine 24 illustrated in Figure 16 com-
prises a tubular cavity 50, which is designed to contain
a corresponding group 14 of cigarettes and has an inlet
opening 51 at the support wall 48 and an outlet opening
52 opposite to the inlet opening 51; a group 14 of ciga-
rettes enters the tubular cavity 50 of a spindle 31 through
the inlet opening 51 (feeding station S2) and exits from
the tubular cavity 50 through the outlet opening 52 (ex-
traction station S3). Moreover, each spindle 31 of the
packaging machine 24 illustrated in Figure 16 comprises
a flat upper wall 53 (of constant and very thin thickness)
and a lower wall 54 which is opposite to the upper wall
53 and is shaped like a wedge (therefore it has a greater
thickness with respect to the upper wall 53 and progres-
sively increasing from the inlet opening 51 to the outlet
opening 52). The lower wall 54 of each spindle 31 is pro-
vided with a series of sucking holes 55 which are con-
nected (by means of small channels 56 formed inside
the lower wall 54) to a channel 57 which communicates
with a suction source (by means of suitable valve means
controlled by the rotation of the coupling wheel 29 around
the rotation axis 30).
[0049] With reference to Figures 18-20, the feeding of
a reinforcing element 18, of a group 14 of cigarettes and
of a wrapping sheet 22 to a spindle 31 is described in the
following.
[0050] Initially and as illustrated in Figure 18, the rota-
tion of the coupling wheel 29 around the rotation axis 30
brings the spindle 31 into the extraction station S3 in
which the spindle 31 is emptied (i.e. from the inside of
the spindle 31 a group 14 of cigarettes is extracted and
a reinforcing element 18 and a wrapping sheet 22 are
withdrawn from the outside of the spindle 31).
[0051] Subsequently and as illustrated in Figure 19,
the rotation of the coupling wheel 29 around the rotation
axis 30 brings the spindle 31 into the feeding station S1.
Once the spindle 31 is standing still in the feeding station
S1, the (still flat) reinforcing element 18 is fed to the spin-
dle 31 in the manner described previously with reference
to Figures 10-13; then the front wall 19 of the reinforcing
insert 18 is laid on the lower wall 54 of the spindle 31
(which holds the wall 19 by means of the suction exerted
by the sucking holes 55). In this embodiment, the lower
wall 54 of the spindle 31 is inclined and holds the front
wall 19 of the reinforcing insert 18 by suction (generated
through the sucking holes 55), thus the locking element
45 is not provided, which is substituted by the sucking
holes 55.
[0052] Subsequently and as illustrated in Figure 20,
the rotation of the coupling wheel 29 around the rotation
axis 30 brings the spindle 31 into the feeding station S2.
Once the spindle 31 is standing still in the feeding station

S2, two operations are performed (in a more or less si-
multaneous manner): inside the spindle 31 the group 14
of cigarettes is inserted axially (with the methods de-
scribed above) and the folding element 44 (which until
now has always remained in the receiving position)
moves radially in the folding position in which the folding
element 44 is pressed against the spindle 31 embracing
the spindle 31 and therefore determining the "U"-folding
of the reinforcing element 18 against the spindle 31 (i.e.
the two side walls 20 of the reinforcing element 18 are
folded by 90° with respect to the front wall 19 of the re-
inforcing element 18).
[0053] Subsequently and as illustrated in Figure 21,
the rotation of the coupling wheel 29 around the rotation
axis 30 brings the spindle 31 into the feeding station S4.
Once the spindle 31 is standing still in the feeding station
S4, the folding element 44 is moved from the folding po-
sition to the receiving position so as to free the reinforcing
element 18 and then the wrapping sheet 22 is folded into
a "U"-shape around the spindle 31 (therefore around and
in direct contact with the reinforcing element 18 which is
arranged around the spindle 31 and around and in indi-
rect contact with the group 14 of cigarettes, which is ar-
ranged inside the spindle 31).
[0054] The wrapping sheet 22 is kept folded in a "U"-
shape in contact with the spindle 31 by locking members
(retaining members) of known type and not illustrated
which act from the feeding station S4 (where the wrap-
ping sheet 22 is fed) to the extraction station S3 (where
the group 14 of cigarettes, the reinforcing insert 18 and
the wrapping sheet 22 are extracted together by means
of a single common extracting device 32).
[0055] Subsequently and as illustrated in Figure 18,
the rotation of the coupling wheel 29 around the rotation
axis 30 brings the spindle 31 (again) into the extraction
station S3 where the group 14 of cigarettes, the reinforc-
ing insert 18 and the wrapping sheet 22 are extracted
together by means of a single common extracting device
32. Immediately downstream of the extraction station S3,
the reinforcing insert 18 (already folded into a "U"-shape)
rests against the group 14 of cigarettes and the U-shaped
folding of the wrapping sheet 22 against the group 14 of
cigarettes is completed (in the spindle 31, as illustrated
in Figure 21, the "U"-folded sheet 22 is slightly open due
to the wedge shape of the lower wall 54 of the spindle 31) .
[0056] In the embodiment described above, the cou-
pling unit 26 couples, to each group 14 of cigarettes, an
insert formed by the reinforcing element 18; according
to a different embodiment not illustrated, the coupling
unit 26 couples, to each group 14 of cigarettes, an insert
formed by a coupon (in this case generally the coupon
could not even be subjected to a "U"-fold, i.e. the coupon
may not provide any type of folding).
[0057] The embodiment illustrated in the attached Fig-
ures refers to the manufacturing of a packet of cigarettes,
but the present invention is applicable without substantial
modifications also to the manufacturing of any other type
of packet of smoking articles (for example a packet of
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cigars, a packet of electronic cigarettes of the liquid va-
porization type, a new generation packet of cigarettes
without tobacco combustion...).
[0058] The embodiments described herein can be
combined with each other without departing from the
scope of protection of the present invention.
[0059] The wrapping method described above has nu-
merous advantages.
[0060] Firstly, the wrapping method described above
enables a simple, precise and reliable coupling of an in-
sert (in particular a reinforcing element 18) and the wrap-
ping sheet 22 to a group 14 of cigarettes; in this way, it
is possible to operate at very high speed (expressed as
the number of packets 1 of cigarettes produced per time
unit), thus ensuring, at the same time, a perfect folding
(i.e. with precise and square folding angles) of the insert
(i.e. of the reinforcing element 18) and of the wrapping
sheet 22 around the group 14 of cigarettes.
[0061] Moreover, the wrapping method described
above can be implemented in a relatively simple and in-
expensive manner in a packaging machine as it does not
require particularly complex movements or parts having
a large number of different movements.

Claims

1. A coupling method to couple an insert (18) and a
wrapping sheet (22) to a group (14) of smoking arti-
cles in a packaging machine (24); the coupling meth-
od comprises the steps of:

feeding the group (14) of smoking articles into
a tubular spindle (31), which is internally hollow
and has the shape of a parallelepiped; and
laying the insert (18) on an outer surface of the
spindle (31) ;
the coupling method is characterized in that it
comprises the further steps of:

laying the wrapping sheet (22) on the outer
surface of the spindle (31); and
extracting from the spindle (31) the group
(14) of smoking articles, the insert (18) and
the wrapping sheet (22) together by means
of one single common extracting device
(32), so as to lay the insert (18) and the
wrapping sheet (22) on the group (14) of
smoking articles.

2. The coupling method according to claim 1 and com-
prising the further step of folding the insert (18)
around the spindle (31) at least in a "U"-shape.

3. The coupling method according to claim 2 and com-
prising the further steps of:

laying the insert (18) flat on an outer surface of

the spindle (31); and
folding the insert (18) around the spindle (31) in
a "U"-shape after having laid the insert (18) flat
on the spindle (31) .

4. The coupling method according to claim 2 or 3,
wherein the insert (18) is folded in a "U"-shape
around the spindle (31) by moving a "U"-shaped fold-
ing element (44) towards the spindle (31), so as to
push the insert (18) against the spindle (31).

5. The coupling method according to one of the claims
from 1 to 4 and comprising the further step of locking
the insert (18) against the spindle (31) by generating
a suction through at least one wall (54) of the spindle
(31).

6. The coupling method according to claim 5, wherein
the spindle (31) has a lower wall (54), which is pro-
vided with a series of sucking holes (55) and is
shaped like a wedge.

7. The coupling method according to claim 6, wherein
the lower wall (54) of the spindle (31) has a thickness
progressively increasing from an inlet opening (51)
of the group (14) of smoking articles to an outlet
opening (52) of the group (14) of smoking articles.

8. The coupling method according to one of the claims
from 1 to 7 and comprising the further step of folding
the insert (18) around the spindle (31) in a "U"-shape
by moving a "U"-shaped folding element (44) to-
wards the spindle (31), so as to push the insert (18)
against the spindle (31).

9. The coupling method according to one of the claims
from 1 to 8 and comprising the further step of folding
the wrapping sheet (22) on the insert (18) and around
the spindle (31) in a "U"-shape.

10. The coupling method according to one of the claims
from 1 to 9 and comprising the further step of moving
a coupling conveyor (29), which supports the spindle
(31), along a coupling path and through:

a first feeding station (S1), where the insert (18)
is laid on the outer surface of the spindle (31),
a second feeding station (S2), which is arranged
downstream of the first feeding station (S1) and
where the group (14) of smoking articles is fed
into the spindle (31),
a third feeding station (S4), which is arranged
downstream of the first feeding station (S1) and
where the wrapping sheet (22) is laid on the out-
er surface of the spindle (31); and
finally, an extraction station (S3), where the
group (14) of smoking articles, the insert (18)
and the wrapping sheet (22) are extracted to-
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gether from the spindle (31).

11. The coupling method according to claim 10, wherein
the second feeding station (S2) is arranged between
the first feeding station (S1) and the third feeding
station (S4).

12. The coupling method according to claim 10 or 11
and comprising the further step of folding the insert
(18) around the spindle (31) at least in a "U"-shape
at the second feeding station (S2).

13. The coupling method according to claim 10, 11 or
12, wherein two spindles (31), which are beside and
coupled to one another, simultaneously receive two
corresponding inserts (18) in the first feeding station
(S1), simultaneously receive two corresponding
groups (14) of smoking articles in the second feeding
station (S2), simultaneously receive two correspond-
ing wrapping sheets (22) in the third feeding station
(S4), and simultaneously release the two groups (14)
of smoking articles together with the inserts (18) and
the wrapping sheets (22) in the extraction station
(S3).

14. The coupling method according to one of the claims
from 1 to 13 and comprising the further steps of:

feeding, by means of a feeding conveyor (38),
an insert (18) in proximity to the spindle (31);
engaging the insert (18) carried by the feeding
conveyor (38) by means of a sucking holding
head (42); and
moving the sucking holding head (42) from the
feeding conveyor (38) to the spindle (31) so as
to lay the insert (18) on the spindle (31).

15. The coupling method according to claim 14, wherein
the sucking holding head (42) is shaped like a fork
and has two tines (43), which engage opposite ends
of the insert (18) and are arranged at a distance from
one another that is greater than the corresponding
cross size of the spindle (31) .

16. The coupling method according to claim 14 or 15,
wherein the spindle (31) is mounted in a support wall
(48), which is oriented perpendicularly to the spindle
(31) and has a through-opening (49), which is ar-
ranged under the spindle (31) and allows the pas-
sage of the holding head (42) .

17. A coupling unit (26) to couple an insert (18) to a group
(14) of smoking articles in a packaging machine (24);
the coupling unit (26) comprises:

a tubular spindle (31), which is internally hollow
and has the shape of a parallelepiped;
a coupling conveyor (29), which supports and

feeds the spindle (31);
a first feeding station (S1), where the group (14)
of smoking articles is fed into the spindle (31);
and
a second feeding station (S2), where the insert
(18) is laid on an outer surface of the spindle
(31);

the coupling unit (26) is characterized in that it com-
prises:

a third feeding station (S4), where the wrapping
sheet (22) is laid on the outer surface of the spin-
dle (31); and
an extraction station (S3), where the group (14)
of smoking articles, the insert (18) and the wrap-
ping sheet (22) are extracted together from the
spindle (31) by means of one single common
extracting device (32), so as to lay the insert and
the wrapping sheet (22) on the group (14) of
smoking articles.
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