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"PACKING MACHINE AND PACKING METHOD FOR PRODUCING AN INNER
CONTAINER OF A SLIDE-OPEN PACKAGE OF TOBACCO ARTICLES AND WITH
A HINGED LID"

TECHNICAL FIELD

" The present invention relates to a: packing machine and a
packingbmethod for producing an inner container of a slide-

open padkage of tobacco articles and with a hinged 1lid.

PRIOR ART

The 'rigid packages of cigarettes with a ~hinged 1id are
currently the most widespread cigarette packages in the market
as they are of simple construction, easy and practical to use
‘and offer good mechanical protection to the cigarettes

contained within.

Besides the aforementioned rigid packages ef cigarettes with a
~hinged 1id, packages of cigarettes have been proposed with
rigid slide-open (or sliding) covers comprising two containers
inserted one inside the other in a separable way.. In other
words, a package of cilgarettes with rigid slide-opening
comprises an inner container, which is adapted to accommodate
a wrapped.group of cigarettes inAa wrapping sheet of metalized
paper and is houeed within an outer container so as to be able
to slide with respect to the outer container itself between a
closed configuration, wherein the inner container is inserted
inside the outer container, and an open configuration, wherein

the inner container is extracted from the outer container.

Also proposed was a rigid slide-open package of cigarettes and
with a ‘hinged 1id, wherein =~ the inner container (or,
alternatively, the outer container) is provided with a hinged
1lid to rotate between a cloeed-position and an open position
of an open top end of the inner container. The 1lid has a
connecting tab that at one end is integral with the 1lid and at

the opposite end is integral with the outer container (or,
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alternatively, to the inner container) to control
"automatically" (i.e. without the user having to touch the
iid) the rotation of the 1lid by sliding the inner container

with respect to the outer container.

Invpartieular,.in a rigid package of cigarettes of the slide-
opening type and with a hinged 1lid the connecting tab which
"automatically" controls the rotatioﬁ of the 1lid has a tbp end
that 1is integral with a top or reaf wall of the 1id and a
bottom end that, during the opening of the package of
cigarettes, couples with a coupling tongﬁe inﬁegral with a

rear wall of the outer container.

It was observed that the known eurrent mede used for producing
the packages of cigarettes of the_slide—opening‘type and with
a hinged 1id does not allow to achieve high productivity (i.e.
a high ﬁumbereof packages of eigarettes produced per unit of
time) , especially‘vif it is enecessary to maintain a high
quality stahdard. Consequently, the known packing machines
used for producing packages of cigarette of the slide-open
type 'and with a:hinged lid are excessively slow and suitable

to preduce'enly limitedvbatches for special series.

Additionally, but not 1less important, the known packing
\machines 'used. for producing> packages of cigarettes of the
slide—openihg type and with a hinged 1id are not "flexible",
i.e. it is very complicated to modify a packing machine which
produces a certain type of slide-opening cigarette package
(with or without a. hinged 1id) to produce another type of
slide-opening cigarette package (with or without a hinged
lid).

The patent application US2011041463A1 describes a packing
machine for cigarettes ‘for producing a rigid package ‘with
hinged 1id. The packing machine is provided with a first

packing unit, which is adapted to fold a first blank about a
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group of cigarettes to form an outer container provided with a
hinged 1id, and a second packing unit, which is adapted to
fold a second  blank about the outer container to form a
tubular slider arrangea. about  the outer container to slide
axially' with respect “to 'the outer -cohtainer itself; - the
tubular slider is'provided'with a transmissipn'element, which
has a first end integral with the 1id, a second end opposite
the - first end and integral with the slider, and an
intermediate portion which is deformable and has an "U" fold

arranged between the outer container and the slider.

The patent application WO02013068959A1 describes a slide-open
package of tobacco articles and with a hinged 1lid of the type
produced by the packing machine'and by the packing method. of

the present invention.

DESCRIPTION OF THE INVENTION

Purpose of the preseht invention is to provide a packing
machine and a packing method for producing an inner container
of a slide-open package of ﬁobacco articles and with a hinged

1lid, which machine 'and ‘packing method are free from the.
drawbacks described above' and, in particular, are simple and

economical to produce.

According to the.present invention, a packing machine and a
packing method for producing an inner container of a slide-
open package of tobacco articles and with a hinged 1id are

provided, as claimed in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The present'iﬁvention will now be described with reference to
the accompanying drawings, which illustrate a non-limiting
embodiment, wherein: |

- Figure 1 1is a front perspectivé view and in a closed
configuration of a package of cigarettes of the rigid‘type

with slide-opening and with a hinged 1id;
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- Figure 2 is a front perspective view and in an open
configuration of the package of cigarettes of Figure 1;
- Figure 3 1is a rear perspective view and 'in an open
configuration of the package of cigarettes of Figure 1;
- Figure 4 is a front perspeCtive view of an inner container
of the package of c1garettes of Flgure 1;
- Figure 5 1is a rear perspectlve view of the inner contalner
of Figure 4;
- Figure 6 1is a top perspective view of an outer container of
the package*of Cigarettes-ef Figure 1; |
- Flgure 7 1s a plan view of an inner blank used for producing
the inner contalner of Figure 4;
- Figure 8\15 a plan view of an outer blank used for producing
the outer c¢ontainer ef Figure 6;
- Figure 9 is ‘a schematic perspective view of a packing
machine that produces the package of c1garettes of Figure 1
and is made according to the Ppresent invention;
- Figure 10 is a Schematic perspective view of a first packing
unit of the packing'machine of figure 9;
- Figure 11 is a schematic perspective view of a flrst packlng
conveyor of the first packlng unit of . Flgure 10;
- Flgure 12 is a plan view of a sequence of preliminary
foldlng of the inner blank of flgure 7 operated in the first
packing conveyor of Figure 11;
- Figures 13 to 16 are four schematic and perspective views of
four corresponding foldingrdevices associated with the first
packlng conveyor;
- Flgure 17. is an enlarged scale view of a detail of Figure -
11; ‘
- Figure 18 is a schematic and perspective view of a belt
conveyor of the first packing unit of Figure 10;
- PFigure 19 is a ‘schematic perspective view of a second
packing conveyor of the first packing unit of Figure 10;
- Figure 20 1is a schematic perspective view of 'a. second
packing unit of the packing machine of figure 9;

- Figure 21 is a schematic perspective view of a first packing
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conveyor of the second packing unit of Figure 20;

- Figure 22 1is a plan view of a sequence of preliminary
folding of the outer blank of figure 8 operated in the first
packing conveyor of Figure 21;

- Figure 23 is a schematic and perspective view of a belt
conveyor of the first backing unit of Figure 20;

- Figure 24 is a schematic and perspective view of a second
packihg conveyor of the second packing unit of Figure 20; and

- Figure 25 is a plan view of a variant of the outer:blank of

figure 8.

PREFERRED EMBODIMENTS OF THE INVENTION

In Figures 1, 2 and 2, with the number 1 is indicated,ias a

whole, a rigid slide-open package of eigarettes by way of

translation (linear movement )

The package 1 of cigarettes shown in Figure 1 comprises a
wrapped group 2 of cigafettes (visible schematically in Figure
2), i.e. a group of cigarettes wrapped in a sheet of metalized
wrapping paper. Also, the package 1 of cigarettes comprises an
inner container 3 of the rigid type, inside of which the
wrapped group 2 is directly placed, and an outer container 4
of the rigid type, which houses in a sliding,manner the inner
container 3 to allow the inner container 3 itself to slide
with‘respect to the outer container 4 so as to move with a
translational movement. between a closed  configuration
(illustrated in Figﬁre 1), wherein the inner container 3 1is
fuily inserted inside the outer .container 4, and an open
configuration (shown in Figures 2 and 3), wherein the inner
container 3 is partially extracted from the outer container 4

and allows access to the wrapped group 2 of cigarettes.

The inner container 3 has a parallelepiped shape with
rectangular cross section, is cup-shaped and has an open upper
end 5. The inner container 3 comprises a 1lid 6, which is cup-

shaped and is hinged to the inner container 3 along a hinge 7
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to rotate, with respect to the inner container 3, between an
Qpén position (shown in Figures 2 and 3) and a closed position

(shown in Figure 1) of the open upper end 5.

As shown more clearly in Figures 4 and 5, the inner container
| 3- has a bottom wall 8 opposite to the open upper end 5, a
front wall 9 and a rear wall lb parallel and>opposite one to
the other, and two lateral walls 11 parallel to each other and
_ interposed between the walls 9 and 10. Between the walls 9 and
10 and the lateral walls 11 are defined four longitudinal.
edges while between the walls 9, 10 and 11 and the bottom wall

8 are defined four transverse edges.

The 1id 6 is cupfshéped and has a top wall 12 (which, when the
lid 6 is in the closed position,.is,opposite and parallel to
the bottom wall 8 of the inner container 3), a rear wall 13
wﬁich is connected with the rear wall 10 of the inner
'container 3 by way of the hingé 7, énd two lateral walls 14
parallel one to the other. It is important to  note ‘that the
lateral walls 14 of the 1lid 6.are arranged inside the lateral
walls 11 of the inner container 3 as is clearly illustrated in

Figures 4 and 5.

As illustrated in Figures 1, 2, 3 and 6, the outer container 4
is  cup-shaped, is of parallelepiped shape with rectangular
cross section, and has a bottom wall 15 opposite to an open
top end 16, a front wall 17 -and a rear wall 18 opposite and
parallel ‘with respect to each other, and two lateral walls 19
parallel one to the other and interposed between the walls 17
and 18. Between the walls 17 and 18 and the lateral walls 19
four longitudinal edges are defined while between the walls
17, 18 and 19 and the bottom'wall 15 four transverse:edges,are

defined.

In the embodiment illustrated in the attached figures, all the

edges are straight; according to alternative embodiments not
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illustrated, -some edges (longitudinal and/or transverse) may

be beveled or rounded.

As illustrated in Figure 3, the rear wall 13 of the 1id 6 (in
particular a top edge of the rear wall 13 of the 1id 6 which
delimits the rear wall 13 from the top wall 12) is gonnectéble
ﬁo the rear wall 18 of the outer contaiher' 4 by way of a
cohnecting tab 20 to "automatically" control (i.e. without the
user having to touch the 1id 6) the rotation of the 1id 6 by
way of the sliding of the inner container 3 with respect to
the outer container 4, In other words, thanks to the
connecting tab 20 that meqhanically cbuples the rear wall 13
of the 1id 6 to the rear wall 18 of the -outer container 4%,
when the inner container 3 slides with'respect to the outer
container 4 from the closed configuration to thel open
.configuration, the 1lid 6 is pushéd by the inner container 3
from the closéd -position to the open position' in an
"automatic" way (i.e. without the user having to touch the 1lid
6);‘similarly, when the inner container 3 slides with respect
to the outer container 4 from the open.bonfigﬁration to the
closed configuration, the 1id 6 is pushed by the inner
‘container 3 from the open posifion to the closed position in
an "automatic" way (i.e. without the ﬁse;lhaving to touch the
lid +e6). In this way, the user only needs to apply the
necessary thrust to slide the inner container 23 with respect
to the outer container 4vwithout haying to touch the 1id 6 as

its rotation is "automatically" controlled.

In the embodiment illustrated in the attached figures, the
outer container 4 has a through window 21 that is formed
astride the front wall 17 and .of a lateral wall 19 and thiough
which the front wall 9 of the container 3 is accessible to
allow the application of a thrust to the inner container 3 in
order to move the inner container 3 between the cloéed

configuration and the open configuration.
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As' shown in Figure 2, the outer container 4 comprlses a
sealing tab 22 that has _the function of preventlng the.
undes1rable loss of tobacco dust through the gap that remalns
between the front edge of the top wall 12 of the 1id 6 of the
inner container 3 and the corresponding ~upper edge of  .the
ffont‘wall 17 of the outer container 4. The sealiﬁg tab 22 is
hinged to the upper edge of the front wall 17 of the outer
container 4 and is movable between a workihg position . (which
is illustrated in Figure 1 aﬁd is assumed in the closed
configuration, or when the inner container 3 is fully inserted
in the’ outef container 4) and a rest pos1tlon (which 1is
illustrated in Figure 2 and is assumed in the epen
configuration, i.e. when "the inner container 3 1is partially
extracted .from. the outer container 4). In the working
position, the sealing tab 22 is perpendicular to the front
wall 17 of the outer container 4 and is arranged below the top
wall 12 of the 1lid 6 of the inner container 3 so as to block
the escape of tobacco dust by "sealing" the gap that remains
" between the front edge of the top wall 12 of the 1id 6 of the
inner container 3 and the facing upper edge of the.front wall
17 of the outer container 4. In the rest position'(as clearly
illustrated in Figure 2), the sealing tab 22 is parallel to
the front wall 17 of the outer container 4 not thefeby
disrupting the relative movement between the inner container 3

the and outer container 4.

As illustrated in Figure 4, the inner container 3 comprlses an
actuatlng tab 23 which is irntegral with the front wall 9 of
the inner contalner 3 and protrudes towards the front wall 17
of the outer container 4. As illustrated in Figure 6, the
outer container 4 comprises an- actuating tab 24 which is
mechanically connected to the sealing tab 22 and 'is arranged
between the front wall 17 of the outer container 4 and the
front wall 9 of the inner container 3' to engage (or hook) with
the actuating tab 23 when the inner container 3 moves towards

the rest position so as to pull the sealing tab 22 in the rest
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position by exploiting the movement of the inner container 3.
In ethef-werds, when the inner container 34moves‘towards the
closed configuration the movement of the -inner container 3
‘brings the actuating4tab 23 integral with the front wall 9 of
the inner container 3 to hook the actuating tab.24; and then
to push\the actuatingvtab 24 itself downwards, and when the
actuating tab '23 pushes dowhwards the acﬁuating tab 24, the
actuating tab 24 pulls, therefore, the sealing tab 22 to@ards

the working position.

As illustrated in Figure 6, the actuating-tab 24 has a center
through window 25 through which the actuating tab 23 is
arranged; i.e. the actuating tab 23 enters the thfough window
25 -of the actuating tab 24 to hook the actueting tab- 24 and
drag ‘(push): the actuating tab 24 itself. ~According to a
preferred embodiment, the actuating tab 24 is connected to the
sealing tab 22 by way of a connecting tab 26 which on one side
is hinged to the actuating tab 24 (i.e. is connected to the
actuating tab 24 along a fold line that allows a relative
rotation) and the opposite side is hinged to the sealing tab:
22 (that is connected to the sealing tab 22 along a fold line

which éilows relative rotation).

As 1illustrated in Figures 4 and 7, the actuating tab 23 is.
formed by a part of‘tHe front wall 9 of the inner container 3
which i1s separated from the remain;ng part of the front wall 9
of the inner container 3 by an “U” -shaped through incision 27
and a fold line 28, which joins together the two‘ends'of the
“U”-shaped through incision 27. According to a preferred
embodiment shown in Eigure 7, the inner container 3 also
comprises a 1lifting tab. 29 that is separated from the
actuating tab 23 by the fold line 28 (i.e. the 1lifting tab 29
and the actuating tab 23 are initially arranged side by side
and are separated by the fold line 28). The lifting tab 29 is
folded about the fold line 28, by 180° to rest on an inner

surface of the front wall 9 of the inner container 3. The
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function of the 1lifting tab 29 is to determine, due to the
force of the spring baek effect generated inside the wrapping
material, a lifting of the actuating tab 23 with respect to
the front wall 9 of the inner container 3: when the rotating
tab 29 is rotated about the fold line 28, by 180°, the
actueting tab 23 tends (due to the force of the spring back
effect generated inside the Wrapping material) to eccemplish e
similar rotetion about the fold line 28 and therefore tends to
rise with respect‘to_the front wall 9 of the inner container 3

(as shown in Figure 4).

As shown in Figure 5, the 1nner container 3 has a window 30
within which the connecting tab 20 is obtained: and the edge of
which has, at least in some‘areas,'a certain distance from the
edge of the connecting tab 20. The connecting tab 20 comprises
a top portion 31, a top edge of which is integral with the 1lid
6 .and that tilts with respect to the rear wall 10 of the inner
container 3 to follow the rotation of -the lid 6, an
intermediate portion 32 that is connected to the top portion
31 along a pre—fold\fold liﬁe, has a center hole and always
remains parallel to the rear wall 10 of the inner container 3,
and a bottom portion 33 that is connected to the intermediate
portion 32 along a pre-fold fold line and is folded by 180°
with respect to the intermediate portion 32 onto the
intermediate portion 32 -(giving the connecting tab 20 a “U”
shape) to form a'“hook”. The lower portion 33 has a protrusion
34 from the side of the center hole of the intermediate/
portion 32, and when the lower portion 33 is folded by 180°
with respect.to the intermediate portion 32, the protrusion 34
comes out of the window 30 and slips partially below the rear
wall 10 of the inner container 3. In use, when a bottom edge
35 of the connecting tab 20 (defined in correspondence to the
pre-fold fold line between the intermediate portion 32 and the
lower portion 33) comes into contact with a bottom edge 36 of
the window 30, the sliding movement of the connecting tab 20

with respect to the rear wall 10 of the inner container 3
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stops and, consequently, the rotation of the 1lid 6 stops, in
other words, the lower edge 35 of‘the connecting tab 20 and
the lower edge 36 of the window 30 operate as “end-of-stroke”,
which establishes the maximum opening position of the 1id 6
(and therefore the position of maximum extraction of the inner

container 3 from the outer container 4).

As illustrated in Figures 6 and 8, the outer container 4
comprises a further connecting tab 37 which is integral with
the rear wall 18 of the outer container 4, rises from a top
edge of the rear wall 18, and is folded by (about) 180° with
respect to the rear wall 18 ontorthe rear wall 18 itself to
have, together with the rear wall 18, a ™“U” shape. The
mechaﬁical connection between the rear wall 13 of the 1id 6-
and the reéf wall 18 of the outer container 4 is made by a
coupling between the two connecting tabs 20 and 37: the
connecting tab 20 is arranged inside of the “U” defined by the
connecting tab 37 and vice versa (i.e. the connecting tab 37
is arranged inside the “U” defined by the connecting tab 20);
i.e. a free edge end of the connecting tab 20 rests against
the cusp of . the “U” formed by the connecting tab 37 and vice
versa (i.e. a free end edge of the connecting tab 37 rests
againstvthe cusp of the “U” formed by the COnneCtingftab_ZO).
As illustrated in Figure 8, preferably the cdnnecting tab 37
has 'an appendix 37" which has the function of improving the
mechanical connection between the two connecting tabs 20 and
37; in fact, the appendik 37" 1is insérted into the hole.in the
center of the intermediate portion 32 of the connecting tab 20
facilitating the mechanical connection between the two

connecting tabs 20 and 37.

When the inner container 3 is in the closed configuration
(illustrated in Figuré 1) and then the 1lid 6 is in the closed
position the lower edge 35 of the connecting tab 20 is at a
certain distance from the lower edge 36 of the window 30. As

the inner container 3 protrudes from the outer container 4,
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and then as the lidvrotates about the hinge 7 from the closed
position to the open position, : the éonnecting tab 20 remains
integral with the outer container 4 by the effect of the
retaining action of the connecting 'tab 37 and then the
connecting tab 20 slides with respect to the inner container 3
within.the window.30. By the sliding effect of the connecting
tab _20 within the window 30, the lower edge .35 of the
connecting tab 20 gradually approaches towards the lower edge
36 of the window 30 until reaching a limit position of maximum
opening or wherein the bottom edge 35 of the connecting tab 20
~rests on the bottom edge 36 of the window 30. Once reaching
said limit or maximum opéning position, the connecting tab 20
can no.longer slide downwards with respect to the window 30 as
the lowef edge 35 of the connecting tab 20 is in contact with
the lower edge 36 of the window 30; consequently, it is not
possible to further extract the inner container 3 from the
outer container 4 and therefore it is not possible to further:

open by rotation the 1id 6 about the hinge 7.

In other words, the lower edge 35 of the connecting tab 20,
together with the lower edge 36 -of the window 30, is an “end-
- of-stroke” that establishes a maximum opening position (i.e.
- of maximum extraction of the inner container 3 from the outer
container 4 and therefore of maximum rotation of the 1lid 6
about the hinge 7) further blocking the sliding of the inner
container 3 (and therefore the further rotation of the 1id 6
about the hinge:7) once  reaching the maximum dpening position

thereof.

The containers 3 and 4 of the péckage 1 of cigarettes shown in
Figures 1 to 6>ére obtained,from-corresponding blanks 38 and,
respectively, 39 illustrated in Figures 7 and 8. Each of the
blanks 38 and 39 comprises, among other things, a number of
elements, which will be marked, where possible, with accented
reference numbers equal to the reference numbers as for the

corresponding walls of the respective container 3 and 4.
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With reference to Figure 7, the inner blank 38 has two
longitudinal foldvlines and a number of transverse fold lines
41, which define, between the two longitudinal fold lines 40,
e panel 9’ which forms the front wall 9 of the inner container
3, a panel .8 which forms the bottoﬁl.wall 8 of the inner
container 3, a ?aﬁel«lO"which_forms the rear wall 10 of the
inner container 3, a panel 13’ which forﬁs the rear wall 13 of
the 1lid 6, a panel 12’ which forms the top wall 12 of the 1lid
6, a reinforcing panel 12” which is glued‘to the inside of the
panel 127, a reinforcing panel 13” which rests on the panel
13’,.and a reinforcing panel 10” which is glued to the inside
of the panel 107. '

~In an alternative embodiment, not shown, the inner blank has
two longitudinal fold lines and a number of transverse fold
lines, which define, between the two longitudinal fold.lines,
at leest one panel whieh‘forms the front wall of the inner
container, a panel that forms the bottom wall of the inner
container, a panel which forms the rear wall of the inner
- container, a panel which forms the rear wall of the 1id, a
panel which forms the top wall of the 1lid. Therefore, in said
further embodiment, the blank is similar to the blank 38 of
Figure 7 but does not have the reinforcing panelsf'similarly,
.one or more of the above mentioned reinforcing panels may be
provided‘ to strengthen the portion on  which it will be.

superimposed.

The panel 9’ has two wings 11’, which form an outer portion of
the lateral walls 11 of the inner container 3, are arranged on
opposite sides of the panel 9/, and are connected to the panel

9’ by the longitudinal fold lines 40.

The panel 10’ is provided with a window 30 within which the
connecting tab 20 is formed; this latter comprises a top

portion 31, which top edge is integral with the panel 12’ and
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which is inclined with respect to said panel 10’ to follow the
rotation of the 1id 6, an intermediate portion 32, which is
connected to the top portion 31 along a transverse fold line
41 and has a central opening,:and a bottom portion 33 which is
connected to the intermediate portion 32 along a transverse
fold line 41, in addition, the bottom portion 33 has a
protruéion 34 in correspondence with the openingi of the
intermediate pQrtion 32. The panel 10’ also has two wings 117,
which form an inner portion of the lateral walls 11 of the
inner container 3, are arranged on opposite sides of the panel
10, and are connéctéd to the panel 10’ by the longitudinai
fold lines 40.

The panel 13’ has two wings 14’ which form the lateral walls
14 of the 1id 6, are arranged on opposite sides of panel 137,
and are connected to the pénel 13" by the longitudinal fold
lines 40. The panel 10” has two reinforcing wings 11’’’ which
are gummed to the inside in correspondence to the wings li”,
are arranged on opposite sides of panel 10”, and are connected

to panel 10” by the longitudinal fold lines 40.

Each wing 11”7 has a tab 42 which is connected to the wing 117
by a transverse fold line 41, is folded by 90° with respect to
the wing 11”7, and 1s glued to an inner surface of the panel
8’ . Each wing 14’ has a tab 43 that is connected to the wing
14" by a transverse fold line 41, is folded by 90° with
respect to wing 14’, and is‘glued to an inner surface of the

panel. 127 .

With reference to Figure 8,. the outer blank 39 has two
longitudinal fold lines 44 and a number of transverse fold
lines 45, which define, between the two longitudinal fold
lines 44, a panel 17’ forming the‘front wall 17 of the outer
container 4, a panel 15’ forming the bottom wall 15 of the
outer container 4 and a panel 18’ forming the rear wall 18 of

the outer container 4.
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The panei 17’ has two wings 19’ , which form an outer portion
of the lateral walls 19 of the outer container 4, are arranged
on opposite sides of the panel 177, and are connected to the
panel 17’ by longitudinal fold lines 44. The panel 18’ has two
Wings 19”, which form an inner portion of .the lateral walls 19
of the outer container 4,;are arranged_on_opposite sides of
the panel 18’, and are connected to the panel 18’ by
longitudinal fold lines 44. '

Each wing 19” has a tab 46 which is connected to the wing 197
by a transverse fold line 45, is folded by 90° with respect to
the wing 197, and is glued to. an inner surface of the panel

157

In figure 9 a cigarette packing machine 47 is illustrated that
_produces the packages 1 of cigarettes of the type desctribed

above and illustrated in Figures 1 to 3.

The packing machine 47 comprises a packing unit 48 that
produces the wrapped groups 2 of cigarettes, a subsequent
packing unit 49 that produces the inner containers . 3 by
folding the blanks 38 about corresponding wrapped groups 2 of
_cigarettes received by the packing unit 48, a packing unit 50
that produces the outer containers 4 by folding the blanks 39
about corresponding inner containers 3 received by the packing
unit 49, and a transfer unit 51 which receives in input the
inner containers 3 from the packing unit 49 in corfespondence
to an input station 52 --and feeds in outputr the inner
containers 3 to the packing unit 50 in‘correspbndence to an

output station 53.

As illustrated in Figureblo, the packing unit 49 comprises a
packing conveyor 54 which is provided with a number of packing
pockets 55 (shown in Figure 18), each of which is adapted to

house a inner Dblank 38 to feed the inner blank 38 by steps
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(i.e. with intermittent motion composed by a succession of
motion steps intercalated with a corresponding . succession of
stopping steps) along a packing path Pl that extends between
an input ‘stétion S1 and an output  station Slé through a
-succession of work stations from S2 to S14 (illustrated in

figures 11 and 12).

In correspondence to the input station S1, a hopper (not
shown) is provided, which houses a stack of inner(blanks 38
and. cyclically feeds the inner blanks 38 from a bottom outlet
towards the packing'pockets 55 of the packing conveyor 54; in
particular, each inner blank 38 arranged in correspondence to
the bottom outlet of the hopper is picked up by a suction
' gripping'lhead' that moves vertically' and is supported to an
underlying packing pocket 55 of the packing conveyor 54 that
stops and waits 'in the input station S1 in aligﬁhent with the

bottom outlet.

It is important to note that the packingléonveyor 54 feeds
each inner blank 38 along the packing path Pl always
transversely; i.e. always with the transverse fold lines 41
parallel. to the feed direction}'in other words, the'packing
conveyor 54 does not ever vary the orientation of each inner
blank 38 with respect to the feed direction, and then in all
the points of the packing path Pl each inner  blank 38 has
always 1its transverse fold lines 41 parallel to the feed
direction (and thus its own longitudinal fold lines 40
perpendicular to the feed direction). Always maintéining a
constant orientation of each inner blank 38 along the packing
path‘Pl-allows to simplify both the folding operations, and

the structure of the packing conveyor 54.

According to a prefeired embodiment shown in Figure 18, the
‘packing conveyor 54 is constituted by a conveyor belt tha; is
wrapped about two end pulleys and supports a number of packing

pockets 55; accordingly, the packing path P1 has an “U” shape
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and extends between the input station $S1 arranged along a
straight initial portion of the packing path Pl and the output
station 815 arranged along a straight end portion of the
packing path Pl which is connected to the straight initial

portion by way of an intermediate semicircular portion.

As illustrated in Figure 11, in the work station S2 a folding
device 56 1is prbvided having movable parts (i.e. parts that
move to perform the folding operation while the inner blank 38
is stopped waiting in the work statipnys2); the folding device
56 simultaneously folds by 90° the panel 127, with respect to
the panél 13’ and the tabs 43 with respect to the wings 14’
about the same transverse fold line 41 giving the inner blank
38 an “L” shape. In thé work station S3 a folding device 57 is
provided having fixed folding profiles (i.e. folding helixes
that are devoid of movable parts and perform the folding
operation while the inner blank 38 moves in the packing path
Pl and thus exploiting the feeding movement of the inner blank
38); the folding device 57 simultaneously folds by 90° the
~panel 12’7, with respect to the pahel 13" and the tabs 43 with
respect to the wings 14’ about the same transverse fold line
41 and in the opposite direction to the similar fold made by
the foldihg‘device 56 in the work station S2 giving again the
inner blank 38 a flat shape.‘The two folding devices 56 and 57
perform two opposite folding operations (i.e. that cancel each
other) having a flex function (i.e. weakening in order to
considerably reduce the" residual spring back force) the inner
blank 38 along the corresponding transverse fold line 41.
Thefefore, the function of the’ two folding devices 56 and 57
is not to perform an-actual folding of the inner blank 38, but
rather to prepare the\ inner blank 38 for 'the subseguent

folding operations (described below) .

‘The above-described flexing of the inner blank 38 along the
transverse fold line 41 which divides the panel 12’ with

respect to the panel 13’ and the tabs 43 from the wings 14’ is
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very useful  to allow the proper formation of the 1lid 6
described in the following; i.e., without this flexing of the
inner blank 38 the formation of the 1id 6 described in the
followingv can become problematic, and then determine a
significant.iﬁciease of defective inner containers 3 (due to a

malformation of the 1id 6) that must be discarded.

Moreover, 1in the work station S3 a folding device 58 is
provided having movable parts (i.e. parts that move to perform
the folding operation while the inner blénk 38 is stopped
-Wéiting in the work station S3); thé‘folding device 58 folds
by "90°, the actuating tab 23 with respect to panel 9’ and
about the fold 1line 28, with the function of flexing the
actuéting-tab 23 élong the fbld_line 28.

Finally, in the work station S3 a gumming device 59 (typically
provided with nozzles that spray gumming glue) which deposits’
glue points 60 (illustrated in Figure 12) on- the panel 9’ is

provided.

Between the work station S3 and the work station S5 a folding
device 61 1is provided having fixed folding profiles (i.e.
folding helixes that are devoid of moving parts and perform
the folding operation while the inner blank 38 moves -in the
© packing path Pl and thus exploiting the feeding movement of
the inner blank 38); the folding device 61 folds by 180° the
lifting tab 29 with respect to the panel 9’ and about the fold
line 28. In particular, the folding device 61 folds by 90° the
lifting tab 29 with respect to the panel 9’ and about the fold
line 28 between the work station S3 and work station S4 (i.e.
in the work station 'S4 the lifting tab. 29 is fold by 90° with
respéct to the panel 97), énd thereafter, the folding device
61 folds by further 90° (for a total of 180°) the lifting tab
29 with respect to the panel 9’ and about the fold line 28
between the work station S4 and the work'étation S5 (i.e. in

the work station S5 the 1lifting tab 29 is folded by 180° with
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respect to the panel 9’ and onto the panel 9’ itself to which
is glued by the effect of the presence of glue 60).

~In the work -station S4 a foldlng device 62 is prov1ded having
mmovable parts {i.e. parts that move ‘to perform the foldlngj
,operatlon while the inner blank 38 ‘is stopped waltlng in the>
work station 84) The foldlng dev1ce 62 folds by 90° the
reinforcing wings 11’’’ with respect to the panel 10” and
about corresponding 1longitudinal "fold 1lines 40. The same
device 62 foldS'the bottom portion 33 of the connecting tab 20
by 180° with'respect to the intermediate portion 32, about a
transverse fold>line'4i and onto the 1ntermed1ate portion 32
itself, formlng a hook. Also, when the bottom portion 33 is
folded by 180° with respect to the intermediate portion 32,
the protrusion 34 is inserted at least partially below the
third panel 10’.

Preferably, the above mentioned folds of the reinforcing wings
11’’’ and of the bottom portion 33 are made simultaneously by

the folding device 62.

It is important to note that downstream from the folding:
-device 62 the.reinforcing‘wings 11’’’ are left free to spring
back to their original position; in practice the reinforcing‘
wings 11’’’ not exactly return to the initial position
perfectly coplanar with the panel 10”7, but asSume a slightly
inclined position with respect to the panel 10”7 (as‘Shown in

Figure 11).

In the work station S5 a presser device 63 is provided having
movable parts (i.e. parts that move to perform the pressing
operation while the inner blank 38 is stopped waiting in the
work station S5) that locally flattens the inner blank 38 -by
.pressing on the lifting tab 29 to press the folding of the tab
29 again onto the lifting panel.9’.
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Between the work station S5 and the work station S6é a rotating
presser device 64 is arranged (i.e., consisting of a rotatable
drum that by rotating “rolls” an outer surface on the inner
blank 38 while the innef blank 38 moves in the“packing path'
Pl) ‘that. - locally flattens the 1nner blank 38 by press1ng on
’the bottom portlon 33 ~of- the connectlng tab 20 to press the
foldlng of the bottom portlon 33 again onto the intermediate

portion 32.

In the work station S6 a folding device 65 is provided having
movable parts (i.e. parts that move to perform the folding
operation while the inner blank 38 is stopped waiting in the
work station S6), the folding device 65 folds by 90° the
actuating tab 23 with respect to panel 9’, about the fold line
28 and onto the panel 9’ itself.

In the work station S6 a presser de#ice 66 1s provided having
movable parts (i.e. pafts that move to,perferm the pressing
eperation while the inner blank 38 is stopped waiting in the
work station S6) that locally flattens the inner blank 38 by
pressing on 1lifting tab 29 to press both the folding of the
lifting tab 29 again onto an- inner wall of the panel 9/, and
the folding of the actuating tab 23 onto an outer wall of the
panel 9'.

Between the work station S7 and the work station S8 a rotating
presser device 67 is arranged (i.e., -consisting of a rotatable
drum that by rotating “rolls” an outer surface on the inner
blank 38 while the inner blank 38 moves in the packing path
P1) that locally flattens the inner blank 38 by pressing on
the lifting tab 29 and on the actuating tab 23 to press the
folding of the lifting tab 29 and of the actuating tab 23

again onto the panel 9'.

In the work station S9 a gumming device 68 is provided

(typically provided with nozzles that spray gumming glue)
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which deposits glue points 69 (illustrated in Figure 12) on
the panel 12’, on the tabs 43 and on -the wings 11”.

Between the work station S9 and the work station S10 a foldihg
device 70 is providéd” having fixed folding ~profiles (i.e.
 fold1ng hellxes ‘that are dev01d of mov1ng parts and perform~
the foldlng operatlon whlle the inner blank 38 ‘moves 1n the
packing path Pl and thus "exploiting the feeding movement of
the inner blank 38); the folding device 70 folds by 90° the
panél 12”7 with respect to the panel 12’ and about a

corresponding transverse fold line 41.

In the work station S10 a folding device 71 is provided having
movable parts (i.e. parts that move to perform the pfessing
operation while the inner blank 38 is stopped waiting'in the
work station S10). The folding device 71 is movable in the
vertical work direction D1 that  is perpendicﬁlar to both the
packing path P1l, and the hbrizontal work direction D2. The
folding‘ device 71 initially folds the tabs 43 b& 90° with
respect to the wings 14’ and about corresponding transverse
fold 1lines 41, - and subsequently at the same time (i.e.
togethei) folds the wings 14'by 90° with‘respeCt to the panel
13’ and about correaponding longitudinal fold iines 40, folds
the panel 12’ by 90° with respect to the panel 13’ and about a
.corresponding transverse fold line 41 (in this way the tabs 43
rest on the panel 12’ to which are glued by the effect of the
presence of-the‘glue 69), folds the panel 12”7 by 90° with
respect to the panel 12’ and about a corresponding transverse
fold line 41, and folds the panel 13” by 90° with respect to

panel 12" and about a corresponding transverse fold line 41.

Between the work station S10 and the work station S11 a
folding device 72 1is arranged which is provided with fixed
folding profiles (i.e. folding helixes that are devoid of
movable parts and perform the folding operation while the

inner blank 38 moves in the packing path Pl and thus
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exploiting the feeding movement of the inner blank 38), the
folding device 72 folds the panel 13” by 90°, with respect to
panel 12” about a ‘corresponding transverse fold line 41 and in
the opposite direction to the similar’fold’madévby the folding
device 71 in the work statibn 10. The two folding devices 71
and - 72 Aperform' two opposité " folding opefatioﬁé‘—(i.e..fthat.
Céncei each o%hef§abétwéen the twd>pahels 127 and 13~ ha?ing
the function of'fléXing'(or weakening to cbnsiderably réduce
the’résidual spring back force)\the inner biank 38 along thé

corresponding transverse fold line 41.

In the work station S11 a folding device 73 is provided having
movable parts (i.e. parts that move to perform the folding
operation while the inner blank 38 is stopped waiting in the
work station S11), the folding device 73 simultaneously (i.e.
together) fold the panel 127 by.90°, with respect to panel 12’
and about a corresponding transverse fold line 41 (in this way
the panel 127 resté to the panel 12’ to which is glued due to
the presence:ofbthe glue 69) and folds the panel 13” by 90°
with respect to panel lZ”’andrabout'a corresponding transverse
fold line 41 (in this way the panel i3”_£ests to the’ panel
13", the panel 10” rests on the panel lO' to which is glued
due to the presence of the glue 69 and the wings 11’’’ overlap
with the wings 11” without resting; in a subsequent work
station the wings 11’’’ will be glued to the wings 117 due to
‘the presence of the glue 69).

In the work station S12 a presser_devicé 74 is provided having
movable parts (i.e. parts that move to perform the folding
operation while the inner blank 38 is stopped waiting in the
work station S12) that locally flattens the inner blank 38 by
pressing on the panel 107 to press the folding of the panel
10” again onto the panel 107.

In the work station S13 a presser device 75 is  provided,

identical to the previous presser device 74, which is provided
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with movable parts (i.e. parts that move to perform the
folding operation while the inner blank 38 is stopped waiting
in the work station S13) that locally flattens the inner blank
38 by pressing on the panel 10” to press the folding of the
panel 10” again onto the panel 107.

As illustrated in Figure 13, the folding device 62 comprises
two lateral folding'bodies 76 of parallelepiped shape and a
center folding body 77 “U”-shaped which are mounted on the
same carriage to move cyclically along a direction D1 of
vertical work that is perpendicular to the packing path Pl.
Furthermore, the folding device 62 comprisés two lateral
contrast bodies 78 of paralielepiped shape and a center
contrasthbody 79 that are mounted on the same carriage to move
cyclically along a horizontal work direction D2 that is
pérpendipular to both the packing path Pl, and the vertical
work direction Dl. In use, the two lateral folding bodies 76
move from top to bottom along the vertical work direction D1
to fold the reinforcing wings 11’’’ by 90° with respect to
panel 10” and about corresponding longitudinal fold lines 40;
in this step the two contrast bodies 78 are arranged below the
panel 10” and from oppositégsides of the panel 10”7 close to
the longitudinal fold lines 40 to pro&ide a contrast for the
tWo lateral folding bodies 76. Simultaneously with the action
of the two lateral folding bodies 76, the folding body 77
moves downwards along the vertical work direction D1 to fold
the bottom portion 33 of the connecting tab 20 by 90°, with
respect to the intermediate portion 32 and about ‘a transverse
fold 1line 41; invthis step, the center contrast body 79 is
arranged. below the panel 10’ in correspoﬁdence to the
cohnecting tagh20 to provide a contrast for the folding body
77. After the folding bodies 76 and 77 have moved downwards
along the vertical work direction D1, the contrast bodies 78
and 79 move together along the horizontal work direction D2:
the two contrast bodies 78 move along the horizontal work

direction D2 to move from the trajectory of . the reinforéing
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wings 11’’’ and thus allow the subsequent feeding of the inner
blank 38 along the packing path P1, while the center contrast
body 79 moves in the horizontal work direction D2 to fold by
further 90° (i.e., for a total of 180°) the bottom poftion.33
.of the connécting tab 20 with respect to the intermediate

portion 32 énd about a transverse fold line 41 so as to fold
‘the portion 33 onto thé.intermediate bottom portion 32 itself.
As illustrated in Figure 14, the foiding dévice 65'¢omprises a
folding‘ body 80 which performs a folding roto-translation
movement perpehdicular to the packing péth Pl and is supported

by an articulated quadrilateral 81.

As illustrated in Figure 15, the folding device 71 comprises a
'folding body 82 -that has in cross section a “L” shape and is

movable 1in the horizéntal work direction D2 (which is

perpendicular to the packing path Pl). Furthermore, the
- folding device 71 comprises a folding body 83 which is movable

in the work direction ‘D1 perpendicular to the packihg path Pl

to fold portions of the inner blank 38.

Therefore, the folding body 83 first folds the tabs 43 by 90°,

with respect to the wings 14’ and about corresponding
trans&erse fold lines 41, then folds the wings 14’ by 90°,

with respect to the panel 13’ and about corresponding
longitudinal fold lines 40, and then folds the panel 12’ by
90°, with respect to the panel 13’ and about a corresponding
transverse fold line 41 bringing the panél 12’ in contact with
the tabs 43 while the same _folding body 83 moves in a-
COntihuous motion along the first work direction Dl1. In this

way, the three above mentioned folding operationé are

performed byAmoving a single member, namely the folding body
‘83, simplifying the operations in.ﬁhe machine and consequently
reducing the costs. in particular, the plurality of folds is

performed Dby moving the single member along a single

direction, allowing to reduce the time needed for the folding

operations.
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In particular, the folding body 83 has a center member 84, two

top lateral .members 85 arranged on opposite sides of the
center member 84, and two bottom lateral members 86 also
arranged on opposite sides of the center member 84.
Furthermqu the center member 84, the two top lateral members
85,. and - the 'two ‘bottoﬁ lateraJ  mepbefs 86 .are arranged in
»’différent positions_vertically (i.e. along the work direction
D1) to execuﬁé in suCCeséion respective folaing of the inner
blankl38 while the folding body 83 moves vertically with a
continuous . movement (i.e. along the work direction D1).
Finally, the folding device 71 cbmprises a contrast body 87.
Preferably,‘the latter comprises a “hée"-shaped center member
88 and two lateral appendixes 89 arranged on opposite sides of
‘the center member 88 and is mounted to rotate about an axis of

rotation 90 parallel to the packing path P1.

What is described for the formation of the inner container is
applied,‘mutatis mutandis, also for the embodiment’previously
described, not illustrated and not provided, or provided only

in part, of the reinforcing panels.

[n use, when the inner blank 38 stops at the work station S10,
he contrast body 87 rotates about the_akis of rotation 90 to
irrange the two lateral appendixes 89 above the wings 14’ and
-lose to the tabs 43, to form a contrast for the top lateral
nembefs 85 of the folding body 83, and then the folding body
33 moves from the bottom upwards in the vertical work
jirection D1 so that the two top lateral members 85 fold the
abs 43 by 90°, with respect to the wings 14’ and about
rorresponding transverse fold 1lines 41. Subsequently, the
contrast body 87 rotates in reverse about the axis of rotation
30 to remove the two appendixes 89 from the wings 14’ and at
-he same time to rest the center -member 88 on the panel 137,
o form a contrast to the center member 84 of the folding body
33, and then the folding body 83 moves further upwards along

-he vertical work direction D1 so that two bottom lateral
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members 86 fold the wings 14’ by 90° with respect to. the panel
137 and about corresponding  longitudinal fold iines 40 and at
the same time the center member 84 fgld the panel 12’ by 90°,
with respect to the panel 13’/ ‘and about a 'dbfresponding
transverse fold line 41 (in this way the tabs 43 rest on the
panel 12’ to which are glued-by the effébt of thé presence of
glue 69). Finally, the folding_body'Smeévés in the horizontal
work direction D2 and towards the contrast body 87 to fbld_the
panel 12”7 by 90°, and onto the contrast body 87 with respect
to the panel 12’ and to fold the panel 13~ by 90°, with
respéct to the panel'lZ”_énd about a corresponding trénéverse

fold line 41.

As_illuétrated in Figure 16, the folding device'73’comprises a
folding body 91 which is movable in  the vertical work
direction D1 (which iS‘perpendicﬁlar to the packing path P1),
and an aligner body 92 which is movable in a tilted work
direction D3 (whic_h--.is~ not parallel to the vertical work .
direction D1, nor to the horizontal work direction D2, nor to
the packing path P1l). In use, when the inner blank 38 stops at
the work station S11, the folding body 91 moves downwards
along the vertical work direction Di to fold ‘the panel 12”7 by
90°, with respect to the panel 12’ and about a corrésponding
transverse fold line 41 (in this way the panel 12” rests on
the panel 12" to which is glued due to the presence of glue
69) and to simultanebusly fold the paqel 13”7 by 90°, .with
respect to the panel 127 and about a corresponding transverse
fold line 41 (in this way the panel 13” rests on the panel
13, the panel 10” rests on the panel 10’ to which is glued.
due to the presence of glue 69, and the wings 11’’’ overlap
the wings 117 without resting; in a subseguent work station
the wings 11'’7 will be‘glue&'to the wings 11” due to the
presence of glue. 69). Subsequently, the aligner body 92 mo&es
downwards in the tilted work direction D3 to hold down the end

edge of the panel 10”7.
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According to a preferréd embodiment, better illustrated. in
Figure 17, when the panel 12” is folded by 90° with respect to
panel 12/ and simultaneously the panel 13” is folded by 90°,
with respect to panel 12” of the folding body 91, the wings
11’'" are maintained slightly 'raised with respect to the
underlying wingslll” (while the éanel~10”‘cbmpletely rests on-
‘thé_undeflying panel lO’f, in quticular/ the actioh‘of the
- aligner body 92 keeps ~the wings 1177’ slightly raised with
respect to the underlying wings 11”7 by résting'and pressing on
. the end edge of "the panel 10”. In this way, during the
subsequent feedlng .0f the 1nner blank 38 in the packlng path
Pl,' downstream from work station S11 and towards the work
station 812, while the folding body 91 moves from the bottom
uéwards in the vertical work direction D1, the aligner body 92
can remain lowered and hold down . the end edge of_the panel
107, mainﬁaining the panels 10”7 and 13” in the correct
position facing the underlying corresponding panels 10’ and
137, .and keepiﬁg —the panel 12” pressed onto the underlying
panel 127.

The fact that the folding device 62 folds the reinforcing
wings ‘11’7’ by 90°, and subséquently downstream from ~the
folding device 62 the reinforcing wings 11’’’ are set"free'
facilitates the faét that the reinforcing wings 11’’’ remain

slightly raised with respect to the underlying wings 11”.

In a work station arranged downstream from the packing path
P1, the wings 11’’’ are pressed onto the wings 11” to complete
the gluing between the wings 11’’’and the wings 11” due to the
presence of glue 69, simultaneously with the folding of the
wings 11” by 90°, with respect to panel 10/ _ahd about
corresponding longitudinal fold lines 40. In other words, the
wings 11”/ are glued to the wings 11” when the wings 11”7 are
in perpendicular position to the. panel 10’ and this cannot
happen in a work station of the packing path Pl, since along

the packing path Pl 'the wings 11” always remain coplanar with
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the panel 10’.

As illustrated in Figure 10, the packing unit 49 comprises a
packing conveyor 93 which is provided with a number of backing
pockets 94 (illustrated -schematically in Figure 19), each of
which is adapted ‘to house ‘an inner biank 38 and:- the
correspondlng wrapped group 2 of c1garettes for feedlng the
inner blank 38 and the wrapped group 2 of c1garettes along a
packing path P2 that extends between an input station S16 and

an output station S18.

At the input station S16, an inner blank'38 partially pre-
folded and comlng ‘from the packing conveyor 54 is fed into a
-packlng pocket 94 causing a further folding of the inner blank
38 itself. In correspondence to a feed station S17 arranged
between the input station S16 and thg dutput station S18, a
wrapped group 2 of cigarettes is fed inside a packing pocket
94 to be coupled to the previously-fed inner blank 38; in
particular, a rear wall of the wrapped group 2 of cigarettes
rests on the panel.lO’ of the inner blank 38. At the output
station S18, the inner container. 3 (formed by folding the
inner blank 38 about the wrapped'group 2 of cﬁgafettés) is
extracted from the packing pocket 94 and'proceeds towards the
packing unit 50. Downstream from the outpﬁt station 818 a
drying conveyor (shown schematically in Figure 9) is arfangéd
that transfers the inner containers 3 to the packing unit 50.

Ag illustrated in Figure 19, in the input station S16 a
folding device 95 is arranged, which folds the tabs 42 of the
inner blank 38 by 90°, with respect to the wings 11”7, and
then, by inserting the inner blank 38 into the packing pocket
94, determines the folding of the panei 8" by 90°, with
respect ﬁo the.panel 10" "and the folding of the two wings 11”
by 90°, with respect to the panel 10'; in other words, after
the folding of the tabs 42 by 90°, the input of the inner
blank 38 in the packing pocket 94 determines the folding of
the panel 8’ by 90°, and of the two wings 117 by 90°, with



WO 2014/097277 29 PCT/IB2013/061295

respect to the panel 10’ and in this way the tabs 42 rest on
the panel 8'. '

Between the feed station S17 and the output station S18 a
folding device 96 1is arranged, which folds the panel 9’ by
90°, with respect to panel 8’ and- about a cofresponding
transverse fold line 41. The folding of>the‘ihnér’blank 38 is
.completed ln the output station S18 simultaneously with the
extraction of the inner container 3 from the packlng pocket
94: ‘during the extraction of the inner container 3 from the
packing pocket 94 a folding device 97 folds the wings 11’ by
90°, wiﬁh respect to the 9’, onto the wings 11” and about
corresponding longitudinal fold 1lines 40 = completing the
formation ‘of the lateral walls 11 of.the inner container 3;
preferably, a gumming  device (not  shown) is' arranged
immediatély upstream from the folding device 97 for depositing
glue between the wings 117 and 11” immediately before folding
the wings 117. ’

According to a preferred embodiment shown in ‘Figure 19,
upstream from the feed station S17 an opening device 98 is
~arranged that by rotating the 1id 6 of each inner blank 38
about the correspondiﬁg hinge 7 moves the 1lid 6 from the
closing position to the opening position so that in the feed
station S17 the respective wrapped group 2 of cigarettes can
be inserted more easily into the inner blank 38; in
particular, in the feed station S17 the wrapped group 2 of

cigarettes can be inserted with a substantially axial (or
longitudinal) movement into the inner blank 38. Conéequently,
downstream from the feed station S17 a Closing device 99 is
arranged that by rotating the 1lid 6 of each inner blank 38
. about the_corfespondihg hinge 7 moves the 1lid 6 from the open
" position to the élosed position before continuing the folding
of the inner blank 38. |

According to a preferred embodiment illustrated in the
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attached figures, the packing conveyor 93 is constituted by a
rotating wheel which rotates by steps about a central axis of
. rotation 100 arranged horizontally. Consequently, the packing
path P2 that extends from the input station S16 to the output

station S18 has a circular shape.

As illustrated in Figure 10, the packing unit 49 comprises a
‘transfer Kconvéyor lblv which transfers the pre-folded inner
blanks 38 from the output station S15 of the packingiconveyor
54 to the input statipn S16 of the packing conveyor 93. Along .
the transfer conveyor 101 and upstream from the input station
S16 of the packing conveyor 93 a gumming device 102 that
- deposits glue between the tabs 42 and the panel 8’ of the

inner blank 38 is arranged.

According to a preferred embodiment, one ‘inner blank 238 at a
time is fed to the packing conveyor 54 in the input station S1
of the packing »path‘ Pl1l, and the transfer conveyor 101
transfers two inner blanks 38 at a time from the packing
conveyor 54 to the packing conveyor 93; in this embodiment,.
the packing conveyor 93 at each step treats two inner blanks
38 at a time. According to an alternative embodiment. not
illustrated, two inner blahks 38 at a. time are fed.\to the
packing conveyor 54 in the input station S1 of the packing
path P1. ’

As illustrated in Figure 20, the packing unit 50 comprises a
packing conveyor 103 that is provided with a number of packing
pockets 104 (illustrated in Figure ‘23), each of which 1is
adapted to house an outer blank 39 to feed the outer blank 39
by steps (i.e. with intermittent motion composed by a
succéséion_of motion phases intercalated with a corresponding
succession of stop phases) along a packing path P3 that
extends between an input station S19 and an oﬁtput station S33
“through a succession of work stations from S20 to 832

(illustrated in figures 21 and 22).
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At the input station S19, a hopper (not shown) is provided,
which houses a stack of outer blanks 39 and cyclically feeds
the outer blanks 39 from an bottom outlet towards the packing
pockets 104 of the packing conveyor 103; in particuiar, each
outer blank 39 arranged at the bottom outlet of Ehe hopper is
picked~up.by:a,suéﬁion7grippin§ head thaf moves vertically and
rests on -an undérlying pécking pocket 104 of the packing
conveyor 103 that is stopped waiting in the input station S19

in alignment with the bottom output.

It is important to note that the packing conveyor 103 advances
each outer blank 39 along .the- pagking»_path ‘P3  always
transversely, or always with the transvérse fold 1lines 45
parallel to the feed direction, in other words, the packing
Conveyor 103 doés not ever vary the orientation of each outer
blank 39 with respect to the feed direction and theréfore in
all the points of the packing path P3 each outer blank 39
alQays has its transverse fold lines 45 parallel to the feed
direction (and thus their own longitudinal fold 1lines 44
perpendicular to the feed direction). Always maintaining a
constant orientation of each outer blank 39 along the packing
path P3 allows to Simplify both the folding operations, and

the structure of the packing conveyor 103.

According to a preferred embodiment shown in Figure 23, the
packing conveyor 103 is éonstituted by a conveyor belt that is
wrapped about two end pulleys and supports a number of packing
pockets 104; accordingly, the packing péth'P3 has an “U” shape
and extends between the input station S19 arranged along an
initial portion of the rectilinear packing path P3 and the
output station 833 arranged along a final portion of the
rectilinear packing path.P3 that is connected to the initial
straight portion by way of an intermediate semicircular

portion.
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As illustrated in Figure 21, in the work station S21 a folding
device 105 is provided having movable parts (i.e. parts that
move to perform the folding operation while the outer blank 39
is stopped waiting in the work station S$21); the -folding
device 105 simultaneously folds by 90° the appendix 37" with
respect _Eo ‘connecting tab 37 and about ‘a’ correspondiﬁg
'transverse-fold line 45, the connecting tab 37 -with respeét to
the panel 18’ and about‘a corresponding transverse fold liné
45, and the sealing tab'22 with respect to the panel 17’ and

about a. corresponding transverse fold line 45.

At the work station 822 a folding device 106 is provided
having fixed folding profiles (i.e. folding helixes that are
devoid of moving parts and perform the folding operation while
.the outer blank 39 moves in the paCking' path  P3 and thus
exploiting theifeeding movement of the outer blank 39), the
folding device 106 of folds the connecting tab 37 by further
90° (for a total of 180°) and simultaneously with respect to
the panel 18’ and about a corresponding transverse fold line
45 to rest the connecting tab 37 on the panel 18’ (while the
appendix 37’ is folded on the opposite side . of the tab 37 with'
~ respect to the panel 18’), and the sealing tab 22 with respect
to the panei 17’ and about a cbrresponding transverse fold

line 45 to rest the sealing flap 22 on the panel 17’.

Between the work station 823 and the work station 825 a
folding device 107 is provided having fixed folding profiles
(i.e. folding helixes that are devoid of moving parts and
perform the folding operation while the outer blank 39 moves
in the packing >path P3 and thus exploiting the feeding
movement of the outer blank 39); the folding device 107 folds
the sealing tab 22 by 180°, with respect to the panel 17/ with
opposite direction with respect to the - previous folds
performed by the folding devices 105 and 106. The folding
device . 107 and the two folding devices 105 and 106 (when

acting on the sealing tab 22) perform two opposite folding
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operations k(i.e.- that cancel each other) having a flex
function of (i.e. weakening to considerably reduce the
residual spring back force) the outer blank 39 along the
corres?onding transverse fold\line 45. Therefore, the funcﬁion
of the folding devices 105L 106 and 107 (when acting on the
sealing tab_zzj is not to perform an actual folding of the

‘outer blank 39;~bnt to prepare the. outer blank 39 for the_

successive folding operations (described‘bélow).

In the work station 7826 a folding device 108 is provided
having movable parts (i.e. parté that move to perform the
'folding operation while the inner blank 39 is stopped waiting
- in the work station S26); the folding device 108 folds the.
connecting. tab 26 by 90°, with respect to the sealing tab 22

and the about a corresponding transverse fold line 45.

In the work station $27 a device 109 for folding is provided
having fixed folding profiles (i.e. folding helixes that are
devoid of moving parts and perform the folding operation while
- the outer blank 39 moves in the packing path P3 and thus
exploiting the feeding movement of the outer blank 39), the
folding device 109 folds the connecting tab 26 by a further
90° (for a total of 180°) with respect to the sealing tab 22
and about a corresponding transverse fold line 45 to rest the
connecting tab 26 on the sealing tab 22 (and thus to rest the

actuating tab 24 on the panel 177).

In the work station S29 a rotating presser device 110 is
arranged (i.e. consisting of a rotatable drum that by rotating
“"rolls” an outer surface on the inner blank 38 while the inner
blank 38 moves in the packing path P3) that locaily flattens
the outer blank 39 by preésing on the connecting tab 26 to
press the folding of the connecting tab 26 again onto the

sealing tab 22.

As illustrated in Figure 20, the packing unit 50 comprises a



WO 2014/097277 34 PCT/IB2013/061295

packing conveyor 111 that is provided with a number of packing
pockets 112 (illustrated schematically in Figure 24), each of
which 1is adapted to accommodate an outer blank 39 and the
<corfesponding inner container 3 for feeding the outer blank 39
and the inner container 3 along a packing path P4 that extends

between an input stationls34 and an output station S36.

At the input station $34, an outer .blank 39 partially pre-
folded and coming from the. packing conveyor 103 is fed into a
packing - pocket 112 éausing, a further folding of the outer
blank 39 itself. At a feed station S35 arranged between the
input station  S34 'and the output station 836, an inner
container 3 is fed into a packiné pocket 112 to be coupled to
the outer blank 39 previously feed; in particular, the rear
wall 10 of the inner container 3 rests to the panel 18’ of the
outer blank 39; At the output station 836, the outer container
4 (formed by folding the outer blank 39 about the inner
container 3) almost cbmpletely full is extracted from the
packing pocket 112 and proceeds along a further packing path
P5 and a drying path P6 arranged in succession, and then
through two more work stations S37 and S38 arranged downstream
from the packing conveyor 111. The drying path P6 is defined
by a drying conveyor (shown schematicélly in Figure 9) that
transfers the outer containers 4 towards an outlét of the

packinag machine 47.

As illustrated in Figure 24, in the input station 834 a
folding device 113 is arranged, which folds the tabs 46 of the
outer blank 39 by 90°, with respect to the wings 19”7, and
then, by insérting the outer blank 39 into the packing pocket
112, determines the folding of. the panel 15’ by 90° with
respect"to the panel 18’ and the folding of the two wings 18”
by 90° with respect to the panel 18’; in other words, -after
the folding of the tabs 46 by 90°, the input of the outer
blank 39 in the packing pocket 112 determines the folding of
the panel 15" and the two wings 19”7 by 90° with respect to the
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panel 18’ and in this way the tabs 46 rest on the panel 15'.

Between the feed station S35 and the output station 836 a
foldingrdevice 114 is arranged, which folds the panel 177 by
90° ‘with -respect to. panel 15’ and about a correspohding
transverse fold line 45. The folding of the outer blank 39 is
~completed'in'thé'wd%k'station S37 after the extraction of the
outer container 4 ffom'the'paéking pocket 112 (i.e. downstream
from the output station 1836); in -the work station‘ S37 a
folding device 115 folds by 90° the wings 19’ with respect to
the pahél 17’, onto the wings 19” and about corresponding
longitudinal fold lines 44 completing the formation of the
lateral walls 19 of the outer container 4; preferably, a
gumming device (not shown) is arranged immediately upstream
from the folding device 115 for depositing glue between the
- flanges 19’ and 19”7 immediately before the folding of the

wings 197.

According to a preferred embodiment  illustrated in = the
attached figures, the packing conveyor 111 is constituted by a
rotating wheel which rotates by steps about a horizontally
arranged central axis of rotation 116. Consequently, the
packing path P4 that extends from the input station S$34 to the
output station S36 has a circular shape. The packing path P5
and the subsequent drying path P6 are rectilinear and arranged

perpendicularly one to the other.

As-illustrated in Figure 20, the packing unit 50 comprises a
transfer conveyor 117 which transfers the pre-folded outer
blanks 39 from the output station S33 of the packing conveyor
103 to the input station S34 of the packing conveyor 111.
Along the transfef conveyor 119 and upstream from the input
station S34 of the packing conveyor 111 a gumming device 118
is arranged which deposits glue between the tabs 46 and the
panel 15’ of the outer blank 39. ’
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According to a preferred embodiment, an outer blank 39 at a
time is fed to the packing conveyor 103 in the input station
-~ 819 6f- the packing path P3, and Vthe transfer conveyor 117
transfers two outer blanks 39 at a time from the packing
‘conveyor 103 to the packing conveyor 111, in this embodimént,
the packing conveyor 111 treats at each step two outer blanks
39 at a.,timé. According to an alternative: embodiment not -
illustrated, two outer blanks at a time 39 are fed to the
packing conveyor 103 in the input station 8519 of the packing
path P3.

As illustrated in Figure 20, in the work station S38 a folding
device 119 of ‘the type described in Italian patent application
B0O2011A000632 is arranged. During folding of the outer blank
39 about the inner container 3, the sealing tab 22 is not bent

so as to leave the sealing tab 22 in an initial position
wherein the sealing tab 22 is coplanar with the front wall 17

of ﬁhe outer container 4; in other words, when the outer

container 4 enters in the work station 838 the sealing tab 22

is coplanar with the front wall 17 of the outer container 4.

The folding device 119 partially extracts the inner container
3 from the outer container 4 by way of a sliding movement

between the inner container 3 and the outer container 4,

successively the folding device 119 folds the sealing tab 22

by 90°, about a correspohding and transverse_ fold line 45

towards the inner container 3 to arrange the sealing tab 22 in
the work position under the top wall 12 of the 1id 6 of the

inner container 3, and finally the folding device 119 fully

inserts the inner container 3 in the outer container 4 by way

of a sliding movement between the inner container 3 and the

outer container 4. For a more detailed description of the

dperation of the folding device 119 refer to what is described

in Italian patent application BO2011A000632.

According to a preferred embodiment shown in Figures 7 and 8,

the blanks 38 and 39 show alignment through windows 120 which
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are arranged at the lateral periphery of the blanks 38 and 39
(i.e. in correspondence to the wings 11” and 19”) and have the
funétion to ensure proper longitudinal alignmént’of the blanks
38 and 39 when the blanks 38 and 39 themselves are‘inserted
into the corresponding pagking pockets 55 and 104 of the
packing conveyors 54 and 103. In other .words, the packing
pockets 55 and 104- of the paCking conveyors 54 and 103 haﬁe
reference bodies that reproduce in negative the shape of the
alignment‘windows 120 and are inserted within the alignment
windows 120 when the blanks 38 and 39 are inserted into the
corresponding packing pockets 55 and 104; in this way a
correct longitudinal alignment of the blanks 38 and 39 within

the corresponding packing pockets 55 and 104 is ensured.

In figure 25 a variant of the outer blank 39 is shown that,
with respect to the outer blank 39 shown in Figure 8, has a
different shape and position of the alignment windows 120. It
is important to note that the alignment windows 120 are formed
in the wings 11” and 19” which constitute an inner portion of
the lateral walls 11 and 19; then the alignment windows 120
are not visible (i.e. are covered by the wings 11’ and 19") in

the inner container 3 and in the outer container 4.

The through window 21 of the wing i9’ of the outer blank 39
adapted to allow the user to apply the necessary thrust to
slide the inner container 3 with respect to the outer
container 4 (Figure 2) must not ‘be limited by the alignment
window 120 of the corresponding wing 19” of the outer blank
29. In other words, the alignment window 120 which faces the
through'window 21 should have a greater dimension than the

through window 21 itself, as shown in Figures 8 and 25.

The packing method and the corresponding packing machine 47
described above have many advantages, as they allow to produce
the slide-open packages 1 with a hinged 1id with high

productivity (i.e. with a high number of packages 1 of



WO 2014/097277 28 PCT/IB2013/061295

cigarettes produced per unit of time) while maintaining a high
quality standard. This zresult 1is obtained thanks to the
conformation of the'packing units 49 that by completing the
formation of the 1lid 6 in the packing conveyor 54 (i.e. before
‘coupling the inner blank 38 to the wrapped group 2 of
cigarettes) allOws»te form the lid é in a simple‘and.effective
way and;simu;taneouély’allows to greatly simplify the folding
of the iﬁner blank 38 about the wrapped group 2 of Cigarettes.,
In particular, the formation .of the 1id 6 is easier (and
therefore Simple’and fast) along a straight packing path (as,
indeed, is the packing path Pl of the packing conveyor 54),
while the folding of the inner blank 38 about the wrapped
- group 2 of cigarettes is easier (and therefore simple and
fast) along a circular packing path (as, indeed, is ' the
packing path P2 of the packing conveyor 93). So, thanks to the
conformation of the packing wunits 49 all the folding
operations can be performed in the most4favorable.situation,
and therefore can be performed quickly (i.e. with a high
productivity of the packing procese) while ensuring a high

quality standard.

Additionally, but not less'important, the packing method and
"the corresponding packing machine 47 described above are
extremely “flexible”, 1i.e. allow to vafy quiCkly.and simply
the type of slide—open.‘packages 1 of cigarettes that are
produced (with the hinged 1lid 6 comprised in the inner blank
.38 or comprised in the outer blank 39 or without hinged 1id).
Among other things, the high flexibility is provided by the
fact that in each packing unit 49 or 50 there is a first
packing conveyor 54 or 103 wherein a preliminary folding of
the inner blank 38 or outer blank 39 is performed and a second
packihg cenVeyor 93 or 111 wherein the preliminary folding of
the inner blank 38 or outer blank 39 is cdmpleted; in fact,
thanks to the presence of the first'packing conveyor 54 or 103
it is relatively simple to perform the preliminary folding of

‘the inner blank 38 or outer blank 39 to form a 1lid, and once



WO 2014/097277 39 PCT/IB2013/061295

the 1id is formed the final folding of the inner blank 38 or
outer blank 39 is “conventional” (i.e. analogous to the
folding of a standard blank) - and therefore devoid of

particular complications.

Finally, it is important to observe that the two‘packing units
49 and SQ‘are very similar to each other:'both-packing units
49 and 50 have the same structure that compriseé a first
packing conveyor (the packing conveyors 54 and 103).consisting
in a conveyor belt and intended to produce a preliminary
folding of the blank, a second packing conveyor (the packing
conveyors 93 and 111) consisting in a wheel and intended to
fold the blank (already partially foldéd) about the content,
and a transfer conveyor (the transfer conveyors 101 and 117)
that connects the two packing conveyors. Furthermore, the two
second packing conveyors (the packing conveyors 93 and 111) of
the two*packing.units 49 and 50 perform almost all the packing
operations in the same way and in the same areas. Finally, the
two packing units 49 and 50 can share between one another a
large number of components, i.e. the same identical component
is frequently present in both packing units 49 and 50 (in
particular, the two packing units 49 and 50 can have in common
at least 70-80% of the components); in this way, it is
possible to  break vdown in a very significant way the
production, assembly and maintenance cost of the packing

machine 47.
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CLAIMS

1) A packing machine (47) for producing an inner.cgntaihér (3)
by folding an inner blank (38) about a‘wrapped grdup (2)  of
tobacco articles;

. wherein the inner container (3) comprises a lid (6);

.wherein the inner blank (38) has fwé,longitudinal fold lines

(40) and a nuhber of transverse fold lines (41) which define,

between the two longitudinal fold lines (40), at least one
first panel (9’) forming a front wall (9) of the inner
container (3); a second panel (8’) forming a bottom walll(s)

of the inner container (3); a third panel (10’) forming a rear
wall (10) of the inner container (3); a fourth panel (13')
forming a rear wall (13) of the 1lid (6); a fifth panel (12')
forming a top wall (12) of the 1lid (6); |
wherein the fourth panel (13’) has two first wings (14’) which
form respeétiﬁe lateral walls (14) of the 1id (6), are
arranged on opposite sides of the fourth panel (13”), and are
connected to the fourth panel (13’) by the longitudinal fold
lines (40); and |

wherein each wing (14’) has. a tab (43) which is connected to
the wing (14’) -by a transverse fold line (41);

the packing machine (47) cémprises:

a packing conveyor (54) which has a packing pocket (55) and
feeds the inner blank (38) along a packing path (?1) and
through a first work station (S10); and

a first £folding device (71) which is arranged at the first
work station (S10) to fold portions of the inner blank (38);
the packing machine (47) is characterized in that:

the first folding device (71) comprises a first folding body
(83) which is movable in a first direction (D1) perpendicular
to the packing path (P1l) for folding portions of the inner
blank (38); and ‘ |

said first folding body (83) first folds the tabs (43) by 90°,
with - respect to the first wings (147) and aboﬁt a

corresponding transverse fold line (41), then folds the wings
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(14’) by 90°, with respect to the fourthbpanel (13’) and about
corresponding longitudinal fold lines (40), and then folds the
fifth panel (127) by 90°, with respect to the fourth panel
(13’) and -about a corresponding transverse fold line ’(41)
‘bringing the fifth panel (12) in contact with the tabs (43)
“while ‘the first folding body (83) moves with a continuous

movement in the first work direction (D1).

2) The packing machine (47) according to claim 1, wherein in
the inner blank (38) the transverse fold lines (41) further
define, between the two longitudinal fold lines (40), a sixth
reinforcing panel (12”) which is glued to the inside of the
fifth panel (12'), a seventh reinforcing panel (13”) which is
glued to thé inside of the fourth panel (13’), and an eighth
reinforcing panel (10”) which is glued to the inside of the

third panel (10').

3) The packing machine (47) according to claim 1 or 2, wherein
the first folding body (83) comprises a center membér (84),
two top side members (85), and two bottom side members (86)
which are arranged in different positions in the first work

direction (D1). .

4) The packing machine (47) according to claim 3, wherein as
the first folding body (83) moves continuously in the £first
work direction (D1), the top side members (85) first fold the
tabs (43) by 90°, with respect to the first wings (14’) and
about corresponding transverse fold lines (41), the two bottom
 side members (86). then fold the first wings (14') by 90°, with
respect to the fourth panel (13’) and about corresponding
longitudinal fold lines (40), and the center member (84) folds
the fifth panel (12’) by 90°, with respect to the fourth panel
{13’) and about .a corresponding transverse fold line (41)

bringing the fifth panel (12') in contact with the tabs (43).

5) The packing machine (47) aqcording to one of claims 2 to 4,
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whereimn:

the first folding device (71) comprises a second folding body
(82) which has an L-shaped cross section and is movable in a
second work direction (D2) perpendicular to the packing path.
(P1) and to the first work direction (D1) ; and

as the first folding body (83) completes its movement in the
firsﬁ work direction (D1), the second folding body (82) moves
in the second work direction (D2) to fold the sixth panel
(12”) by 90° with respect to the fifth panel (12’) and about a
corresponding transverse fold line (41) and to fold the
seventh panel (13’’) by 90° with respect to the sixth panel

(1277) and about a corresponding transverse fold line (41).

6) The packing machine (47) according to claim 5, wherein:

the first folding device (71) comprises a contrast body (87);
and |

the second folding body (82) moves in the second work
direction (D2) and towards the contrast body (87) to fold the
sixth panel (12”) by 90° and onto the contrast body (87), with
respect to the fifth panel (12’) and fold the seventh panel
(13”) by 90°, with respect to the sixth panel (12”) and about

a corresponding transverse fold line (41).

7) The packing machine (47) according to claim 6, wherein the
contrast body (87) comprises a “hoe”-shaped center member (88)
and two lateral appendixes (89) on opposite sides of the
center member (88) and is mounted to rotate about an axis of

rotation (90) parallel to the packing path (P1).

8) The packing machine (47) according to one of claims 3 to 5,
wherein: ‘ | _ '

the first folding device (71) comprises a contrast body (87)
which has a “hoe”-shaped center member (88) and two lateral
appendixes (89) on opposite sides of the center member (88),
and 1s mounted to rotate about an axis of rotation (90)

parallel to the packing path (P1);
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when the inner blank (38) stops at the first work station
(S10), the contrast body (87) rotates about the axis of
rotation (90) to arrange the two lateral appendixes (89) on
the first wings (14’) and close to the tabs (43), to form a
contrast for the top side members (85) of the first folding
body (83); and

the contrést body (87) then rotates in the -opposite direction
about the.axis of rotation (90) to remove the two appgndixes
(89) from the first wings (14’) and simultaneously bring the
center member (88) to rest on the fourth panel (13'), to form
a contrast for the center member (84) of the first folding
body (83).

9) The packing machine (47) according to one of claims 2 to 8
and comprising a second work station (S11) downstream from the
first work station (S10) and ﬁrovided"withva second folding
device (73) comprising a third folding body (91) which is
- movable in the first work direction (D1); when the. inner blank
(38) stops at the second work station (S11), the third folding
body (91) moves in the first work direction (D1) to fold the
sixth panéln(l2”) by 90° with respect to the fifth panel (12')
and about a corresponding transverse fold line (41) and to
simultaneously fold the seventh panel (13”) by 90°, with
respect to the sixth panel (12”) and about a corresponding

transverse fold line (41).

10) The packing machine (47) according to claim 9, wherein:

. the second folding device (73) comprises a fourth aligning
body (92) movable in a third work direction (D3) which is not
parallel neither to the first work direction (D1), to the
second work direction (D2) nor to the packing path (P1); and,
when the third folding body (91) completes its -movement, the
fourth aligning body (92) moves in the third work direction
(D3) to rest and.press on the end edge of the eighth panel
(10”), and to hold down the end edgeiof the eighth panel (10”)
as the inner blank  (38) moves along the packing path (P1)
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downstream from the second work station (S11).

11) The packing machine (47) according to claim 10, wherein:
the third panel (10’) has two second wings (11”) which form
respective lateral walls (11) of the inner. container (3), are
arranged.oﬁ_opposite‘sides of the third panel (10’), and are
connected to the third panel (10") by‘the longitudinal fold
lines (40); | |

the eighth panel (10”) has two reinforcing third wings (11’'7)
which are gﬁmmed to the inside in correspondence of the second
'wings (117), are arranged. on opposite ‘sides of the eighth
panel (107), and are connected to the éighth panel (10”) by
the longitudinal fold lines (40); and

the fourth -aligning body (92) keeps the third wings (11777)
raised slightly“with respect to the underlying second wings
(11”) while the eighth panel (10”) rests completely on the
underlying third panel (10').

12) Thevpacking machine (47) according to one of claims 9 to
11 and comprising a third folding device (72) which is
arranged between the first work station (S10) and the second
work station (s11), and which folds the seventh panel (13”) by
90°/ with respect to the sixth panel (12", about a
corresponding transverse fold line (41) and in the oppcsite
direction to the similar fold made by the first folding device

(71) at the first work station (S10).

13) The packiﬁg machine (47) according to one of claims 1 to
12 and comprising at least one fourth folding device (56, 57)
which is arranged upstream from the first work station (S10)
and which simultaneously folds the fifth panel (12’).5y 90°,
with respect to the fourth panel (13’) and the tabs (43) by
90° with respect to the first wings (14’), about the same
transverse fold line (41), and in one direction and then in
the opposite direction, to flex the inner blank (38) along the

corresponding transverse fold line (41) itself.
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14) The packing machine (47) according to one of claims 2 to
13, wherein: ‘ |

-the eighth'panel (10”)'has two reinforcing third wings (11'77)
which are arranged on opposite sides of the.eighth panel (107).
and. are connected to the eighth panél (107) by ‘the
longitudinal foid lines (40);

a fifth folding dévice (62) which is atraﬁged upstream from
the first work station (S10) andAfolds the reinforcing third
wings (11°7') by 90°, with respect to 'the eighth panel (107)
and about corresponding longitudinal fold 1lines (40) is
provided; and ‘

downstream from the fifth folding device (62) the reinforcing
third wings (11’;’) are left free to SPIng back to their

original position.

15) The packing machine (47) according to one of .claims 1 to
14, wherein: _ |

a fifth folding device (62) is provided;

the blank (38) has a window (30) 1in correspondence of the
third panel-(lO’), inside of which the connecting tabﬁ(2o) is
formed;

the connecting tab (20) comprises a top'portion (31), in which
the top edge is integral with the fifth panel (12’) and that
is tilted with respect to said third paﬁel (10’) to follow the
rotation of the 1lid (6), an intermediate portion (32), which
is connected to the top portion (31) along a transverse fold
line (41) and has a central opening, and a bottom portion (33)
that is connected to the intermediate portion (32) along a
transverse fold line (41);

the bottom portion (33) has a protrusion (34) at. the opening
of the intermediate portion (32); and -

the fifth folding device (62) folds the bottom portion (33) by
180° with respect and onto the intermediate portion (32),

about the transverse fold line (41) to form a hook.
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16) The packing machine (47) according to claim 15, whereiﬁ,
when the bottom portion (33) is folded with respect to the
- intermediate portion (32) by 180°, the protrusion (34) is

inserted at least partially below the third panel (10').

'17) A packing method for producing an inner container (3) by
folding an inner blank (38) about a wrappedl group (2) of
tobacco articles; wherein the inner container (3) comprises a
lid (6);

wherein the inner blank (38) has two longitudinal fold lines

(40) and a number of transverse fold lines (41) which define,
between the two longitudinal £old 1lines (40), at least one
first panel (9’) forming a front wall = (9) of the inner
container (3); a second panel {(8’) forming a bottom wall (8)
of the inner container (3); a third panei (10’) forming a rear
wall (10) of the inner container (3); a fourth panel (13')
forming a rear wall (13) of the 1lid (6); a fifth panel (12")
forming a wall K12) of the 1id (6);
.wherein the fourth panel (13’) has two first wings (14’) which
form respective - lateral walls (14) of the 1lid (6), are
arranged on opposite sides of the fourth panel (13’), and are
connected to the fourth panel (13;) by the longitudinal fold
"lines (40); and |

wherein each wing (14’) has a tab (42) which is connected to
the wing (14’) by a transverse fold line (41);

the packing method comprises the steps of: _ ‘
feeding the inner blank (38) along a packing path (P1l) and
through a work statibn (810) by means of a packing conveyor
(54) having a packing pocket (55);

folding portions of the inner blank (38) by means of a folding
device (71) which is érranged at the work station (810);
the‘packiné méthod is characterized invthat:

the folding device'(7l) is provided with .a first folding body
(83) which i1s movable in a first work direction (D1)
perpendicular to the packing path (Pl) for folding portions of
the inner blank (38); and
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said first folding body (83) in succession folds the tabs (43)
by 90°, with respect to the first wings (14’) and about
corresponding transverse fold lines (41); folds the: first
wings (14’) by 90°, with respéct to the fourth panel (13') ahd
about corresponding longitudinal fold lines (40); and folds
the fifth panel (12’) by 90°, with respect to the fourth panel
(137) «and about"a COrrespohdiﬁg' transVérSe fold lines (41)
bringing the fifth panel (127) in contact with the tabs (43)
while the first folding body (83) moves with a continuous

movement along the first work direction (D1).
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