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A method and device for packaging products in rigid packets

group (2) meets a substantially rectangular blank (16),
forming a set which is picked up by a counterpusher (68)
and pusher (64), which make afirst fold in the blank (16)
about the relative group (2) and transfer the set (49) into
a die (59) which makes a second fold in the blank (16);
the folding of each blank (16) is completed by feeding
each set (49) in a second direction (58) parallel with the
longitudinal axis (16a) of the blank (16).
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Description

[0001] The present invention relates to a method for
packaging products in rigid packets.

[0002] In particular, the present invention relates to a
method for packaging preformed groups of long ele-
ments, in particular cigarettes, in rigid hinged-lid pack-
ets, to which the following description refers, although
without limiting the general possibilities for application
of the present invention.

[0003] Rigid hinged-lid cigarette packets usually have
the shape of a rectangle parallelepiped and are divided
into a lower container and a lid, both cup-shaped, the
lid being hinged to a top open end of the container so
that it can turn between a position in which it the con-
tainer is open and a position in which it is closed.
[0004] Each packet is normally obtained from a sub-
stantially rectangular blank, whose longitudinal axis is
longer than the transversal axis, and which has two pre-
weakened longitudinal fold lines and a plurality of pre-
weakened transversal lines, which between the afore-
mentioned longitudinal lines define a front, end and back
panel both for the container and the lid.

[0005] The known machines for packaging groups of
cigarettes in rigid packets of the afore-mentioned type
normally include a wrapper wheel rotating about a sub-
stantially horizontal axis, the edges of said wheel having
a plurality of axial seats which, at a loading station for
the wheel, pick up the said blanks and, at the same time,
the said preformed groups of cigarettes, normally con-
tained in a foil wrapper.

[0006] In accordance with a known packaging meth-
od, each of the blanks is positioned in the relative groove
at a precise angle, so that its longitudinal axis lies par-
allel with the horizontal axis of rotation of the wrapper
wheel; moreover, each blank is positioned in the respec-
tive seat in such a way that its front and end panels pro-
trude on either side of the seats, and is fed along a sub-
stantially circular feed path and in a direction transversal
to its longitudinal axis, through a series of folding sta-
tions, at which the blank is progressively folded about a
group of cigarettes.

[0007] In particular, the front and end panel folds are
made by fixed, helicoid ring folders, positioned on op-
posite sides of the said wheel and designed to gradually
fold the front and end panels about the group of ciga-
rettes as the blank is fed along the said circular path
from the afore-mentioned loading station to an ejection
station for the finished packets.

[0008] The above-mentioned method has disadvan-
tages both in technical terms and in terms of the stability
of the blanks as they are fed through the said series of
folding stations.

[0009] |In particular, the use of a wrapper wheel with
fixed, helicoid folders on either side and axial seats in
which the blanks are positioned at an angle such that
their longitudinal axes are parallel with the axis of rota-
tion of the wheel means that the wrapper wheel itself
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must be very large. Moreover, the front and end panel
folding operations, effected by feeding each blank in a
direction transversal to its longitudinal axis so that the
said folders can operate by intercepting the panels in a
direction transversal to the direction of folding, increas-
es the possibility of deformations caused by torsion of
the entire blank, and so reduces control of the position
of the groups of cigarettes to be packaged. This neces-
sitates the construction of fixed ring folders with a heli-
coid pitch that must increase gradually and smoothly,
meaning that the said ring folders must have a large cur-
vature radius; this increases the diameter of the wheel.
[0010] The objectof the presentinvention is to provide
a method for packaging products in rigid packets which
overcomes the afore-mentioned disadvantages.

[0011] In accordance with the present invention, a
method is provided for packaging products in rigid pack-
ets, each packet being obtained from a substantially rec-
tangular blank with a given longitudinal axis which is
longer than the transversal axis, the method character-
ised in that it includes stages involving the feeding of a
succession of products along a first path and in a given
first direction of feed to a first station for the meeting of
each product with a relative blank; the feeding of a suc-
cession of blanks to the said first, meeting station, so as
to juxtapose them, defining a set consisting of an indi-
vidual product and the relative blank; partial folding of
each blank about the product; completion of folding of
each blank about the product, by feeding each set along
a second path and in a given second direction of feed,;
the second direction of feed being parallel with the lon-
gitudinal axis of each blank.

[0012] The present invention also relates to a device
for packaging products in rigid packets.

[0013] Inaccordance with the present invention, ade-
vice is made for packaging products in rigid packets,
each packet being obtained from a substantially rectan-
gular blank with a given longitudinal axis which is longer
than the transversal axis, the device characterised in
that it includes a first conveyor, designed to feed a suc-
cession of products along a first path in a given first di-
rection of feed, to a first station at which each product
meets a relative blank; pick-up means, designed to cy-
clically feed a succession of blanks to the first, meeting
station, so as to juxtapose them, defining a set consist-
ing of an individual product and the relative blank; the
said first, meeting station being positioned between the
first conveyor and a second, substantially horizontal
conveyor, positioned at a different height to the first con-
veyor and having a plurality of first dies, and successive-
ly fed with a stepping movement to a second, folding
station; the first station being alternatingly mobile, along
a given middle path, located between the said first and
second given paths, and in a given middle direction of
feed which extends between the said given first and sec-
ond directions of feed, between a first operating position
in which the first station receives a blank and the relative
group to form the said set, a middle position in which the
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first station connects with the second, folding station,
and a final operating position in which the first station
passes through a first die, positioned so that it is aligned
along the middle path and including two transversal
walls and two longitudinal walls, said walls being parallel
and opposite one another, defining a calibrated pas-
sage, thus effecting a succession of partial folds on each
blank about the relative product; the second conveyor
being designed to successively feed each set into the
first die and along a second path in a given second di-
rection of feed, to third and fourth folding stations, de-
signed to complete the folding of each blank about the
product, the second direction being parallel with the lon-
gitudinal axis of each blank.

[0014] The present invention is described below, with
reference to the accompanying drawings, which illus-
trate several preferred embodiments, and in which:

- figure 1 is a schematic side view, with some parts
in cross-section and other parts cut away to better
illustrate others, of an embodiment of the device for
packaging products in rigid packets disclosed;

- figure 2 is a scaled-down schematic plan view, with
some parts cut away to better illustrate others, of
the device in figure 1;

- figure 3 is a schematic side view, with some parts
in cross-section and other parts cut away to better
illustrate others, of a second embodiment of the de-
vice in figure 1;

- figure 3a is a scaled-up schematic side view of a
detail in figure 3;

- figure 3b is a scaled-up schematic side view of an-
other detail in figure 3;

- figure 4 is a schematic plan view, with some parts
cut away to better illustrate others, of the device in
figure 3;

- figure 5 is a schematic plan view, with some parts
cut away to better illustrate others, of another em-
bodiment of the device in figure 1;

- figure 6 is a schematic plan view, with some parts
cut away to better illustrate others, of another em-
bodiment of the device in figure 3;

- figure 7 is a perspective view of a succession of
stages for folding a rigid packet about the relative
product;

- figure 8 is a perspective view of a finished rigid
packet; and

- figures 9a - 9e are schematic illustrations, with
some parts in cross-section and other parts cut
away to better illustrate others, of a detail in figures
1 and 3 in a succession of operating stages for the
production of the packet seen in figure 7.

[0015] W.ith reference to figure 1, the numeral 1 de-
notes as a whole a device for packaging products 2, in
particular preformed groups 2 of cigarettes, in rigid
packets 3, each of which, as better illustrated in figure
8, is substantially a rectangle parallelepiped and in-
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cludes a lower container 4 and a lid 5, said lid being
hinged to a top open end 6 of the container 4 so that it
can turn between a position in which the container 4 is
open and a position in which it is closed. The container
4 has a front 7, back 8, end 9 and two sides 10 and,
similarly, the lid 5 has a front 11, back 12, end 13 and
two sides 14.

[0016] The packet 3 also includes a U-shaped inner
frame 15, which is secured to the internal surface of the
front 7 and sides 10 of the container 4.

[0017] As illustrated in figure 7, each packet 3 is ob-
tained from a blank 16 (figure 7a), substantially rectan-
gular in shape and with a longitudinal axis 16a which is
longer than the transversal axis, and having two pre-
weakened longitudinal fold lines, labelled 17 and 18,
and a plurality of pre-weakened transversal fold lines,
labelled 19 to 23. Between the two longitudinal lines 17
and 18, the lines 19 to 23 define a plurality of panels,
both for the container 4 and the lid 5.

[0018] More precisely, forthe container 4, the lines 19
to 21 define a front panel 24 forming a front 7, an end
panel 25 defining the end 9 and a rear panel 26 defining
the back 8. Similarly, for the lid 5, lines 21 to 23 define
a rear panel 27 forming the back 12, an end panel 28
definingthe end 13 and a front panel 29 forming the front
11. The front panel 24 of the container 4 has two first
opposite forward longitudinal side flaps 30, and the rear
panel 26 has two second opposite rear longitudinal side
flaps 31, each having first tabs 32 which reinforce the
end 25, folded along the transversal line 20. Similarly,
the front panel 29 of the lid 5 has two first opposite lon-
gitudinal forward flaps 33, and the rear panel 27 has two
opposite longitudinal rear side flaps 34, each having
second tabs 35 which reinforce the end panel 28, folded
along the transversal line 22.

[0019] As shown in figure 7b, each preformed group
2 of cigarettes is contained in a wrapping material, usu-
ally foil, and has a front 36, back 37 two sides 38 and
two ends 39.

[0020] With reference to figure 1, the device 1 consti-
tutes a single packaging line 131 and includes a first,
substantially horizontal conveyor 40, defined by a belt
41, closed in a loop around pulleys 42 (only one of which
is illustrated in figure 1) and designed to feed a succes-
sion of preformed groups 2 of cigarettes along a first
path 43 and in a substantially horizontal given first di-
rection of feed 44, each group 2 of cigarettes being con-
tained in a foil wrapper and having an inner frame 15.
[0021] As illustrated in figure 1, the inner frames 15
are fed by an inner frame feed unit 132, located near to
and operating in conjunction with the first conveyor 40,
to position the inner frames 15 on the preformed groups
2 of cigarettes in the known way.

[0022] With reference to figures 1 and 2, the groups
2 are fed so that they are all at the same angle and with
their longitudinal axis 2a parallel with the direction of
feed 44, and are kept aligned on the first conveyor 40
by two side conveyors 45, located on opposite sides of
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the said conveyor 40 and above an upper conveying
section of the belt 41. The outer surface of the belt 41
has a plurality of pusher protrusions 46 which are evenly
distributed along the belt 41, so as to feed the groups 2
by a given step along the path 43 to a pusher arm 48.
[0023] The arm 48 is mobile with alternating motion
along the path 43, to transfer the groups 2 from the con-
veyor 40 to a first station 47 for meeting and folding, at
which each preformed group 2 of cigarettes meets a
blank 16, to which it is juxtaposed (figure 7b) to define
a set 49 consisting of an individual group 2 and the rel-
ative blank 16.

[0024] The blanks 16 are fed to the first station 47 by
a pick-up arm 50, cyclically mobile between a position
in which it picks up a blank 16 from a magazine 51, and
a release position (not illustrated) in which it deposits
the blank 16 in a stand-by position in which the blank 16
is substantially coplanar with the first conveyor 40, its
longitudinal axis 16a (figures 1 and 7a) aligned with the
saidfirst direction 44, and has a panel 29afor reinforcing
the lid 5 already folded so that it is in contact with the
front panel 29, which rests against a stop 40a at the out-
feed of the conveyor 40.

[0025] With reference to figures 1 and 2, the first sta-
tion 47 is located between the first conveyor 40 and a
second, substantially horizontal, conveyor 52, the latter
being positioned at a height lower than that of the first
conveyor 40. The second conveyor 52 is defined by a
pair of adjacent belts 53, closed in a loop around respec-
tive pairs of adjacent first and second pulleys 54 and 55,
the first pair of pulleys 54 being located directly below
the first conveyor 40 and close to its out feed . The upper
sections 56 of the belts 53 extend along a given second
path 57, aligned with the said first path 43, and move
with a stepping motion in a given second direction 58,
substantially parallel with the said first direction 44.
[0026] As illustrated in figures 1 and 9a, the belts 53
support a plurality of first folding dies 59 which protrude
and are evenly distributed along the belts 53. In partic-
ular, the dies 59 are distributed along the belts 53 with
even spacing, calculated according to the spacing of the
protrusions 46 along the belt 41 of the first conveyor 40;
moreover, the two conveyors 40 and 52 are synchro-
nised with one another and with the meeting station 47,
so that when the pusher arm 48 juxtaposes a group 2
on the relative blank 16, a die 59 is vertically aligned
with the station 47.

[0027] As illustrated in figures 1, 3 and 9a, each die
59 consists of a substantially rectangular frame which
includes two folding walls 60 and 61, positioned so that
they are transversal to the belts 53, and two longitudinal
walls 62, which are supported by the internal longitudi-
nal edges of the belts 53. The two folding walls 60 and
61 are supported at either end by the two belts 53 and,
with reference to the direction of feed 58 of the second
conveyor 52, the numeral 60 indicates the front wall and
61 the rear wall.

[0028] The two transversal walls 60 and 61 and the
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two longitudinal walls 62 of the die 59 define a calibrated
passage 63, whose width, measured across the second
path 57, is substantially equal to the distance between
the internal edges of the two opposite belts 53.

[0029] As shown infigures 1, 9a and 9b, each die 59,
when aligned with the station 47, is positioned next to a
second, folding station 78, located along the given sec-
ond path 57 and including two gripper folding heads 79,
which are positioned and operate at the transversal wall
60 and, respectively, at the transversal wall 61 of the die
59 itself.

[0030] Figure 9a shows that each folding head 79 in-
cludes pairs of opposite jaws 80, L-shaped and defining
two folding elements. The jaws 80 are positioned so that
they are symmetrical with the given second path 57 and
on opposite sides of the transversal walls 60 and 61,
and are mounted on a side support 81, hinged to a sup-
port bracket 83 on a shaft 82.

[0031] Each jaw 80 includes an arm 84, one end of
which is attached to the support 81, the other, free, end
having a folder 85 positioned so that it is transversal to
the arm 84. Each side support 81 has a projection 86,
connected by a connecting rod 87 to a central support
88 which is supported by a shaft 89, the latter being
moved by known drive means, schematically illustrated
as a block 90 (figure 1), alternatingly and in a direction
F1 substantially perpendicular to the second path 57,
more precisely, as shown in figures 1, 3 and 9a - e,
down so as to bring the jaws 80 together, and up in order
to separate the jaws 80.

[0032] As illustrated in figures 1, 3, 7 and 9a - Qe, the
meeting station 47 includes a first upper pusher 64, de-
signed to rest against the front 36 of the group 2 of cig-
arettes and to move with an alternating motion, driven
by known drive means represented by a block 65 (figure
1), along a given middle path 66 and in a given middle
direction of feed 67 which is substantially vertical and
perpendicular to the said first and second directions of
feed 44 and 58, and a first lower counterpusher 68, po-
sitioned opposite to and aligned with the first pusher 64
alongthe middle path 66 and mobile with alternating mo-
tion in the same direction 67, driven by known drive
means represented by a block 69, again in figure 1.
[0033] As is betterillustrated in figures 3a, 3b and 9a
- 9e, the counterpusher 68 includes a folder 70, which
has a U-shaped cross-section and is defined by two op-
posite longitudinal walls 71 and a base 72, which com-
bine to define a calibrated seat 73. The base 72 has four
pins 74 which support and guide a support surface 75
for the said set 49 consisting of a blank 16 and pre-
formed group 2 of cigarettes; the pins 74 can slide inside
seats 76 made in the base 72, and allow the surface 75
to move between a raised position, in which the surface
75 is substantially coplanar with an upper free edge 71a
of the walls 71, and a lowered position, in which the sur-
face 75 is substantially in contact with the base 72 inside
the calibrated seat 73. Each pin 74 is fitted with a spring
77 which operates between the surface 75 and base 72,
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designed to keep the surface 75 raised in the said po-
sition in which the surface 75 is substantially coplanar
with an upper free edge 71a of the walls 71.

[0034] In order to provide a complete description and
to facilitate understanding of the description and opera-
tion of the device 1 for packaging preformed groups 2
of cigarettes in rigid packets 3, described in further detail
below, the operation of the first, meeting station 47 is
briefly described, starting with the configuration in which
the blank 16 has already been deposited on the surface
75 of the counterpusher 68, the preformed group 2 of
cigarettes has already been positioned on the blank 16
and a die 59 is standing by on the second path 57, ver-
tically aligned with the first station 47 along the middle
path 66 (figures 1, 3, 3a, 7b, 9a).

[0035] The pusher 64 begins its downstroke along the
middle path 66, effecting a first step in direction 67,
pushing the set 49 and surface 75 into the calibrated
seat 73 of the counterpusher 68 until the surface 75 is
in contact with the base 72, thus compressing the
springs 77 fitted on the pins 74 which slide along the
seats 76 made in the base 72 (figure 9b). On this first
downstroke by the first pusher 64 in direction 67, the
counterpusher 68 is stationary and the longitudinal walls
71 make a first partial fold in the blank 16 about the
group 2. More precisely, as illustrated in figure 7c, the
second rear longitudinal side flaps 31, the first reinforc-
ing tabs 32, the second rear longitudinal side flaps 34
and second reinforcing tabs 35 are folded at right an-
gles, folding them at the pre-weakened fold lines 17 and
18 until they make contact with the sides 38 of the group
2.

[0036] When this reciprocal position has been
reached, the upper pusher 64 and lower counterpusher
68 move simultaneously, along the middle path 66 and
in direction 67, towards the second conveyor 52 and go
through the calibrated passage 63 of the die 59 (figures
9¢ - 9e).

[0037] As illustrated in figures 9d, 9e, during this tran-
sit stage, in which the set 49 is inserted in the die 59 and
so forced to go through the calibrated passage 63, the
transversal folding walls 60 and 61 effect a second par-
tial folding operation on the blank 16. More precisely,
the front wall 60 folds the end panel 25 of the container
4 at a right angle about the transversal fold line 20 and
the rear wall 61 folds the end panel 28 of the lid 5 at a
right angle about the transversal fold line 22, to obtain
partial folding of the blank 16 about the preformed group
2, after which the blank 16 is substantially cup-shaped,
as shown in figure 7e, in which the front panel 24 of the
blank 16 for the container 4 of the packet 3 and the front
panel 29 of the blank 16 for the lid 5 of the packet 3 are
substantially perpendicular to the second conveyor 52.
[0038] As illustrated in figures 9b and 9c¢, simultane-
ous to and synchronised with the transit of the counter-
pusher 68 and set 49 through the calibrated passage 63
of the die 59, the two folding heads 79, by means of the
respective folders 85, fold at right angles the first rein-
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forcing tabs 32 for the second rear longitudinal side flaps
31, about a transversal fold line 20, until they are sub-
stantially in contact with the relative end 39 of the pre-
formed group 2 and, similarly, fold at right angles the
second reinforcing tabs 35 for the second rear longitu-
dinal side flaps 34, about a transversal fold line 22, until
they are substantially in contact with the relative end 39
of the preformed group 2, as illustrated in figure 7d.
[0039] With referencetothe above, it mustbe empha-
sised that during the folding of the first reinforcing tabs
32, the second reinforcing tabs 35 and panels 25 and
28, a plurality of gumming devices, not illustrated since
they are of the known type, apply a layer of adhesive on
the internal surfaces of the panels 25 and 28 or on the
surfaces of the tabs 32 and 35 designed to make contact
with the relative panels 25 and 28.

[0040] As illustrated in figures 1 and 2 and with refer-
ence tothe second direction 58, downstream of the fold-
ing station 78, the second conveyor 52 has a third sta-
tion 92, which partially folds the blank 16, and a fourth
station 93 to complete the folding of the blank 16, which
then moves on along the second path 57. The second
conveyor 52 also has a surface 91, positioned below the
upper sections 56 of the belts 53 and extending along
a section of the second path 57 from the second folding
station 78 to the fourth, folding completion station 93,
being designed to support the set 49 from below when,
following the previous first and second stages for folding
the blank 16 about the preformed group 2 of cigarettes,
the set 49, its edges gripped by the die 59, is moved
forward with the axis 16a of the blank 16 parallel with
the second direction of feed 58 and along the second
path 57, by the second conveyor 52, through the said
third station 92 for partial folding and towards the fourth
station 93 for completion of the folding of the blank 16
about the relative group 2.

[0041] The third folding station 92 includes a first,
fixed folder 94 which, during operation, as the die 59
moves along the second path 57, makes contact with
the front panel 24 of the blank 16 and folds it at right
angles about the transversal fold line 19, so that it is
substantially in contact with the front 36 of the preformed
group 2 of cigarettes, and a second folder 95, which is
"L" shaped and has a folding end 96. The folder 95 is
keyed to a shaft 97 that moves it between two end po-
sitions, one being the home position (shown by the
dashed line in figures 1 and 3), in which the folding end
96 is located below the surface 91 so that it does not
interfere with the dies 59 as they move along the second
path 57, and an operating position, in which the folder
95 protrudes from the surface 91 through a slot 98 in the
surface 91 itself, and the folding end 96 follows the die
59, intercepting the front panel 29 so as to fold it at right
angles about the transversal fold line 23 until it is sub-
stantially in contact with the front 36 of the preformed
group 2 of cigarettes.

[0042] The first, fixed folder 94 consists of a plate 99
which is positioned opposite the surface 91 and on the
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opposite side of the upper sections 56 of the belts 53 to
the surface 91. The plate 99 is located higher than the
surface 91, so that the two parts together form a folding
channel 100 (figure 1), which extends from the mobile
folder 95 almost to the fourth station 93. The height of
the channel 100 is slightly greater than the thickness of
the individual packets 3 measured across the respective
sides 10, sothat during the transfer of the individual sets
49 by the first dies 59, from the second, mobile folder
95 to the fourth folding station 93, the panels 24, 29, 26
and 27 of the blank 16 are held in contact with the front
36 and back 37 of the group 2.

[0043] Figures 1, 2, 3 and 4 show the third, folding
station 92, which includes a pair of gumming devices
101 located on opposite sides of the belts 53, and de-
signed to distribute a layer of adhesive directly on the
internal surfaces of the first forward longitudinal side
flaps 30 of the front panel 24 and the first forward lon-
gitudinal side flaps 33 of the front panel 29, which, as
illustrated in figure 79, following the third stage for partial
folding of the blank 16, remain coplanar with the relative
panels 24 and 29.

[0044] As illustrated in figures 1 and 3, the fourth sta-
tion 93 for completion of the folding includes a second,
lower, pusher 102, designed to move with alternating
motion, driven by drive means of the known type, indi-
cated schematically as a block 103, along a third path
104 and in a third direction of feed 105 which is substan-
tially vertical and perpendicular with the said first and
second directions of feed 44 and 58, and a second, up-
per, counterpusher 106 which is aligned with the second
pusher 102 along the said third path 104 and moves with
alternating motion in the said third direction of feed 105,
driven by drive means 107 of the known type.

[0045] The fourth folding station 93 also includes a
second die 108, positioned higher than the second con-
veyor 52 and vertically aligned, along the third path 104,
with the said second pusher 102 and second counter-
pusher 106, with which the die 108 operates in order to
complete the folding of the blank 16 about the preformed
group 2 of cigarettes.

[0046] As illustrated in figures 1, 2, 3 and 4, the sec-
ond dies 108 consist of a substantially rectangular rigid
frame made of four walls, forming opposite, parallel
pairs, the two transversal walls being transversal to the
second path 57 and being labelled 109, the two longitu-
dinal walls being parallel with the said path 57 and la-
belled 110.

[0047] The four walls 109, 110 form a calibrated pas-
sage 111 whose width and length are slightly greater
than those of the packets 3.

[0048] As indicated in figures 1 and 2, the second
pusher 102 and second counterpusher 106 grip the in-
dividual sets 49 in the dies 59 from opposite sides, being
synchronised with one another and with the second con-
veyor 52 so that, during the stepping feed of the belts
583 along the second path 57 and each time a first die
59 is stopped so that it is vertically aligned with the sec-
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ond die 108, they move between a lowered position in
which they grip an individual set 49 housed inside the
respective die 59 (figure 3), and a raised position in
which they force the individual set 49 through the cali-
brated passage 111 of the second die 108 (figure 1), so
as to complete the folding of the blank 16 about the rel-
ative preformed group 2 of cigarettes and define the
packet 3, as illustrated in figure 7h.

[0049] In operation, as indicated above and illustrated
in figures 1, 2, 7 and 9a - 9e, the preformed groups 2 of
cigarettes are fed, in an ordered fashion, already fitted
with their inner frames 15, along the first path 43 and in
the first direction of feed 44 by a first conveyor 40 to the
first, meeting and folding station 47, where the pick-up
arm 50 for blanks 16 cyclically positions a blank 16 on
the surface 75 of the first counterpusher 68 and the
pusher arm 48, synchronised with the pick-up arm 50
and first conveyor 40, cyclically juxtaposes a group 2 on
the blank 16 to form a set 49, as shown in figure 7b.
[0050] According to figures 1 and 9b, as soon as the
arm is retracted the first pusher 64, driven by respective
drive means 65, pushes the set 49 in direction 67 and
towards the first counterpusher 68, which remains sta-
tionary inside the calibrated seat 73 of the folder 70. On
the downstroke of the pusher 64, the longitudinal walls
71 of the folder 70 fold at right angles the second rear
longitudinal side flaps 31, the first reinforcing tabs 32,
the second rear longitudinal side flaps 34 and the sec-
ond reinforcing tabs 35, folding them about the pre-
weakened longitudinal fold lines 17 until they are sub-
stantially in contact with the sides 38 of the group 2.
When the surface 75 reaches the base 72 of the folder
70 (figure 9b), the lower counterpusher 68, driven by re-
spective drive means 69, begins to move, simultaneous
with the pusher 64, along the middle path 66 and to-
wards the second conveyor 52, and the counterpusher
68 begins moving through the calibrated passage 63 of
the die 59 (figure 9c), which was previously vertically
aligned with the station 47 by the second conveyor 52
and is standing-by to receive the said set 49.

[0051] In the moment before the counterpusher 68
begins moving through the calibrated passage 63 of the
die 59, the two folding heads 79 are activated and, to
be precise, each shaft 89 begins its downstroke, shown
by arrow F2 in figure 9b, driven by respective drive
means 90. Each shaft 89 draws the respective central
support 88 downwards, and by means of the two con-
necting rods 87 and two projections 86, the said central
shaft causes the two side supports 81 to rotate about
the shafts 82 and relative to brackets 83, said side sup-
ports causing the two jaws 80 to rotate in the direction
shown by arrow F3 in figure 9b as they move towards
one another; by means of the folders 85, the jaws 80
fold at right angles the first reinforcing tabs 32 of the
second rear longitudinal side flaps 31 about a transver-
sal fold line 20 until they are substantially in contact with
the relative end 39 of the preformed group 2 and, simi-
larly, fold at right angles the reinforcing tabs 35 of the
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second rear longitudinal side flaps 34 about a transver-
sal fold line 22 until they are substantially in contact with
the relative end 39 of the preformed group 2 (figure 9c),
o obtain partial folding of the blank 16 about the group
2, as illustrated in figure 7d.

[0052] As the counterpusher 68 moves through the
calibrated passage 63 of the die 59, the shafts 89 begin
their upstroke in the direction shown by arrow F4 in fig-
ure 9e, and the jaws 80 move away from one another in
the direction shown by arrow F5 in figure 9e, whilst the
said transversal folding walls 60 and 61 simultaneously
effect a second partial folding of the blank 16, that is to
say, the front wall 60 folds at right angles the end panel
25 of the container 4 about the transversal fold line 20
and the rear wall 61 folds at right angles the end panel
28 of the lid 5 about the transversal fold line 22, to obtain
partial "cup-shaped" folding of the blank 16 about the
preformed group 2, as shown in figure 7e, in which the
front panel 24 of the blank 16 for the container 4 of the
packet 3 and the front panel 29 of the blank 16 for the
lid 5 of the packet 3 are substantially perpendicular to
the second conveyor 52. At this point the pusher 64
stops and the counterpusher 68 continues its down-
stroke by a short length, sufficient to bring the edges
71a of the longitudinal walls 71 of the folder 70 to the
same level as the belts 53, so that they do not interfere
with the subsequent forward movement of the die 59.
[0053] Asthe counterpusher 68 moves down, the sur-
face 75, driven by springs 77, moves away from the
base 72 of the folder 70 and remains in its previous po-
sition, allowing the set 49 to remain coplanar with the
belts 53 and support surface 91. When the jaws 80 have
moved away, the pusher 64 moves up again in direction
67, thus moving away from the set 49, as shown in figure
%e.

[0054] Upon completion of the first partial folding
stage for the blank 16, the second conveyor 52 begins
moving in the second direction 58 again and, by means
of the first die 59, transfers the set 49, feeding it along
the second path 57 and in the second direction 58 which
is parallel with the said longitudinal axis 16a of each
blank 16, towards the third folding station 92 and the
fourth station 93 for completion of folding.

[0055] During the transfer of the die 59 from the sec-
ond station 78 to the third station 92, the set 49 slides
on the surface 91 and, as illustrated in figure 1, passes
the second folder 95 located in its home position and
encounters the first fixed, folder 94 which, by means of
the folding plate 99, intercepts the front panel 24 of the
blank, for the container 4 of the packet 3 and, as the set
49 is fed along the folding channel 100, folds the panel
24 at right angles about the transversal fold line, as il-
lustrated in figure 71.

[0056] Beforethe set49iscompletely inside the chan-
nel 100, and as soon as the die 59 has passed the sec-
ond folder 95, the shaft 97 turns the second folder 95 to
its operating position; with its folding end 96, the said
second folder 95 follows the set 49 at a speed greater
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than that of the forward movement of the die 59, inter-
cepting the front panel 29 for the lid 5 of the packet 3,
folding it at right angles about the transversal fold line
23, as shown in figure 7g. The set 49 continues to move
along the folding channel 100 with the blank 16 almost
completely folded about the relative group 2, with the
exception of the first forward longitudinal side flaps 30,
which are substantially coplanar with the panel 24 and
the first forward longitudinal side flaps 33, which are
substantially coplanar with the panel 29. When the die
59 which houses the set 49 approaches the fourth and
last folding station 93, the second conveyor 52 stops,
vertically aligning the die 59 with the second die 108
along the third path 104, at this point, the second, lower,
pusher 102 and the second, upper, counterpusher 106,
driven by respective drive means 103 and 107, move in
the third direction 105, towards one another, and grip
the set 49.

[0057] When this pick-up operation is complete, the
synchronised pusher 102 and counterpusher 106 move
simultaneously upwards in the said third direction 105,
transferring the set 49 into the calibrated passage 111
of the second die 108 (figure 1), where the longitudinal
walls 108 of the die 108 (figure 2) intercept the flaps 30
and 33 of the blank 16 and fold them at right angles
about the respective fold lines 17 and 18, bringing them
into contact with the respective second rear longitudinal
side flaps 31 and 34.

[0058] At this point the blank 16 is completely folded
about the relative preformed group 2 of cigarettes and
the now finished packet 3 is picked up by suitable pick-
up and transfer means (not illustrated) and transferred
along a final path 112 towards another station or ma-
chine, not illustrated, for example, so that the packet 3
can be wrapped in cellophane.

[0059] Obviously, the operating sequence of the de-
vice 1 described above is repeated cyclically for each
group 2 fed by the first conveyor 40 to the first, meeting
and folding station 47.

[0060] In the embodiment shown in figures 3 and 4,
which refer to a single packaging line 131, the conveyor
40 is substituted with a substantially horizontal conveyor
113, formed by a belt 114 which is closed in a loop
around pulleys 115 (only one of which is illustrated in
figure 3), and designed to feed a succession of pre-
formed groups 2 of cigarettes in foil wrappers along the
first path 43 and in the first direction 44. The groups 2
are kept aligned on the conveyor 113 by two side con-
veyors 116, located on opposite sides of the conveyor
113, and are fed in an ordered fashion, by a given step,
and substantially in contact with one another, to a pick-
up device 117 which is synchronised with the conveyor
113 to cyclically pick up the individual groups 2 and feed
them to a transfer device 118, again synchronised, lo-
cated between the conveyor 113 and the said meeting
and folding station 47.

[0061] The transfer device 118 includes a carousel
119 which turns with a stepping motion, driven in an anti-
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clockwise direction in figures 3 and 4, by known means
which are not illustrated, about a substantially vertical
axis 120. The carousel 119 has a plurality of radial
through-seats 121, designed to house and support the
individual groups 2 which are cyclically picked up from
the conveyor 113 and inserted in the respective seats
121 by the pick-up device 117.

[0062] The pick-up device 117 includes a recovery el-
ement 122, positioned at the outfeed of the conveyor
113 and having a through-seat 123 designed to house
the groups 2 which arrive from the conveyor 113. The
through-seat 123 is centred so that it is vertically
aligned, along a given transfer path 126, with the
through-seats 121 of the carousel 119 which, in opera-
tion, rotate cyclically at the outfeed of the conveyor 113.
As illustrated in figure 3, the device 117 also includes a
lower pusher 124 and a counterpusher 125, which are
synchronised with the conveyor 113 and carousel 119,
are aligned with and opposite one another and operate
together to grip the opposite sides of the individual
groups 2 housed in the seat 123 and transfer them to
the relative seats 121 of the carousel 119. In particular,
the pusher 124 moves alternatingly along the path 126
and in a direction 127 between a position in which it is
lowered beneath the seat 123 of the recovery element
122 (illustrated by the dashed line in figure 3), in which
the pusher 124 receives and supports the groups 2 ar-
riving from the conveyor 113 and stands by for the arrival
of the counterpusher 125, which moves along the same
path 126 and in the same direction 127, towards the
pusher 124 to grip the groups 2 on opposite sides, and
araised position in which both the pusher 124 and coun-
terpusher 125 position and release the group 2 in the
respective seat 121 of the carousel 119.

[0063] As shown in figure 4, the carousel 119 moves
with a stepping motion, rotating about its axis 120 so
that it successively brings all of the seats 121 to a load-
ing position, which sees it connected to the pick-up de-
vice, and in which the pick-up device 117 is aligned with
the pusher 124 and counterpusher 125 to receive a pre-
formed group 2 of cigarettes, and a release position, in
which the pick-up device 117 is aligned with the meeting
and folding station 47 and releases the group 2 to the
counterpusher 68 and pusher 64. In particular, during
the rotary stepping movement of the carousel 119 be-
tween the said two positions, for loading and release,
the seats 121, which house a group 2, are brought to
intermediate positions which connect them with a con-
veyor 128 of the known type, synchronised with the car-
ousel and designed to cyclically feed the inner frames
15 to the groups 2, and connected with a conveyor 129,
also of the known type and synchronised with the car-
ousel 119 and designed to feed any coupons 130 to the
groups 2. Both the conveyor 128 and the conveyor 129
have means (not illustrated) which pick up and position
the inner frames 15 and coupons 130 on the groups 2.
[0064] From the meeting and folding station 47, the
device 1 illustrated in figures 3 and 4 has the same struc-
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ture and operation as the device 1 in the embodiment
illustrated in figures 1 and 2, therefore, the description
is omitted.

[0065] W.ith reference to the above, and with refer-
ence to figures 3 and 4, it should be noticed that, as the
carousel 119 transfers the preformed groups 2 of ciga-
rettes from the conveyor 113 to the station 47, the
groups 2 are turned through 180 degrees in their plane
relative to the position in which they are fed along the
first conveyor 113. It is for this reason that, at the first
station 47, the groups 2 meet the relative blank 16 with
the inner frames 15 fitted in a position specular to that
in the embodiment illustrated in figures 1 and 2 and, as
aresult, the blanks 16 are also fed by the arm 50 already
turned through 180° in their plane.

[0066] Thus, as illustrated in figures 3 and 4, the sets
49 are fed along the second path 57 and in the direction
58, with the panels and flaps of the blank 16 for the lid
5 of the packet 3 facing forward. This does not create
any kind of change relative tothe embodiment illustrated
in figures 1 and 2, in which the sets 49 are fed along the
second path 57 and in the direction 58, with the panels
and flaps of the blank 16 for the lid 5 of the packet 3
facing backward; the only difference derives from the
fact that the folding end 96 of the second, mobile folder
95 folds the front panel 24 for the container 4 of the pack-
et 3 and the folding plate 99 on the first, fixed folder 94
folds the front panel 29 for the lid 5 of the packet 3 and,
similarly, the rear wall 61 of the die 59 folds at right an-
gles the end panel 25 of the container 4 about the trans-
versal fold line 20 and the front wall 60 folds at right an-
gles the end panel 28 of the lid 5 about the transversal
fold line 22.

[0067] In operation, as illustrated in figures 3 and 4,
the groups 2, arranged with their longitudinal axis 2a
parallel with the direction 44 and aligned with one an-
other, are fed in an ordered succession and in contact
with one another to the pick-up device 117; during this
feed stage, the groups 2 remain inside the seat 123 of
the recovery element 122, resting on the third pusher
124, which is in the receiving position (illustrated by the
dashed line in figure 3) and the carousel 119 is posi-
tioned so that one of its seats 121 is vertically aligned
with the seat 123 along the fourth path 126.

[0068] The pusher 124 and counterpusher 125 (the
counterpusher 125 moves towards the pusher 124,
passing through the seat 121) pick up and transfer the
group 2 to the seat 121 of the carousel 119, then move
away again. As a result, the carousel 119 rotates with a
stepping motion about its axis 120, transferring the
group 2 to the station 47, stopping each time so that the
seat 121 which houses the group 2 is aligned with the
conveyor 128, where the inner frame 15 is fed and at-
tached to the group 2 and, respectively, with the con-
veyor 129, where any coupons 130 are fed and applied
to the group 2. The above-mentioned operations are re-
peated cyclically for each group 2, the group 2 feed by
the conveyor 113 having to be synchronised with the
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pick-up device 117, the transfer device 118 and the sta-
tion 47.

[0069] From the first station 47, the functioning of the
device 1 does not differ from that described relative to
the embodiment illustrated in figures 1 and 2, and so is
not described.

[0070] Finally, in the embodiments illustrated in fig-
ures 5 and 6, the device 1 envisages doubling of the
said first, single packaging line 131 with two individual
lines 131a and 131b, arranged and operating in a par-
allel fashion. In particular, in the embodiment illustrated
in figure 6, the carousel 119 has pairs of seats 121, al-
though the structure and functioning of the devices 1 do
not differ from those described with reference to single-
line 131 packaging devices.

Claims

1. A method for packaging products in rigid packets,
each packet (3) being obtained from a substantially
rectangular blank (16) whose longitudinal axis (16a)
is longer than the transversal axis, the method be-
ing characterised in that it includes stages involving
the feeding of a succession of products (2) along a
first path (43) and in a first given direction of feed
(44) to a first station (47) where each product (2)
meets a relative blank (16); the feeding of a succes-
sion of blanks (16) to the said first, meeting station
(47), juxtaposing them and defining a set (49) con-
sisting of an individual product (2) and the relative
blank (16); partial folding of each blank (16) about
the product (2); completion of folding of each blank
(16) about the product (2), by feeding each set (49)
along a second path (57) and in a given second di-
rection of feed (58); the second direction of feed
(58) being parallel with the longitudinal axis (16a)
of each blank (16).

2. The method for packaging products in rigid packets,
the products consisting of groups (2) of long ele-
ments, in particular cigarettes, and the packets (3)
being of the type with a hinged lid (5), each packet
(3) having the shape of a rectangle parallelepiped
and including a container (4) and a lid (5), the latter
being hinged to a top open end (6) of the container
(4) and the packet being obtained from a substan-
tially rectangular blank (16), whose longitudinal axis
(16a) is longer than the transversal axis, and having
two pre-weakened longitudinal fold lines (17,18)
and a plurality of pre-weakened transversal fold
lines (19-23), which between the afore-mentioned
longitudinal lines (17,18) define a front (24,29), end
(25,28) and back panel (26,27) both for the contain-
er (4) andthe lid (5); each front panel (24,29) having
two first opposite forward longitudinal side flaps
(30,338); each back panel (26,27) having two second
opposite rear longitudinal side flaps (31,34); each
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second opposite rear longitudinal side flap (31) of
the back panel (26) of the container (4) having first
reinforcing tabs (32) which reinforce the end panel
(25) of the container (4) and each second opposite
rear longitudinal side flap (34) of the back panel (27)
of the lid (5) having second reinforcing tabs (35)
which reinforce the end panel (28) of the lid (5); the
method being characterised in that it includes stag-
es forfeeding a succession of preformed groups (2)
of long elements in wrappers along a first path (43)
and in a given first direction of feed (44) to a first
station (47) where each group (2) meets a relative
blank (16); feeding of a succession of blanks (16)
to the said first, meeting station (47), juxtaposing
them and defining a set (49) consisting of an indi-
vidual preformed group (2) and the relative blank
(16), each individual preformed group (2) being in
contact with the said back panels (26,27) of the
blank (16); partial folding of each blank (16) about
the preformed group (2); completion of folding of
each blank (16) about the preformed group (2), by
feeding each set (49) along a second path (57) and
in a given second direction of feed (58); the second
direction of feed (58) being parallel with the longi-
tudinal axis (16a) of each blank (16).

The method as described in claim 1 or 2, in which
each product (2) has a front (36), back (37) two
sides (38) and two ends (39) and each packet (3)
has the shape of a rectangle parallelepiped, includ-
ing a container (4) and a lid (5), the latter being
hinged to a top open end (6) of the container (4) and
each blank having two pre-weakened longitudinal
fold lines (17,18) and a plurality of pre-weakened
transversal fold lines (19-283), which between the
afore-mentioned longitudinal lines (17,18) define a
front (24,29), end (25,28) and back panel (26,27)
both for the container (4) and the lid (5); each front
panel (24,29) having two first opposite forward lon-
gitudinal side flaps (30, 38); each back panel (26,27)
having two second opposite rear longitudinal side
flaps (31,34); each second opposite rear longitudi-
nal side flap (31) of the back panel (26) of the con-
tainer (4) having first reinforcing tabs (32) which re-
inforce the end panel (25) of the container (4) and
each second opposite rear longitudinal side flap
(34) of the back panel (27) of the lid (5) having sec-
ond reinforcing tabs (35) which reinforce the end
panel (28) of the lid (5); characterised in that it in-
cludes, relative to the partial folding of each blank
(16), sub-stages for folding at right angles and
about the said pre-weakened longitudinal fold lines
(17,18) each second opposite rear longitudinal side
flap (31,34) until they make contact with the sides
(88) of the said group (2); folding at right angles and
towards the respective ends (39) of the group (2) of
each first reinforcing tab (32) for the end (25) of the
container (4) and each second reinforcing tab (35)
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for the end (28) of the lid (5); folding at right angles
and about the pre-weakened transversal fold lines
(20,22) of each end panel (25,28) of the container
(4) and lid (5) of the packet (3); and characterised
in that, relative to the stage for completing the fold-
ing of each blank (16), it includes a stage for feeding
each set (49) previously defined along the given
second path (57) and in the given second direction
(58), the front panels (24,29) of the container (4)
and lid (5) being substantially perpendicular to the
second direction of feed (58).

The method as described in claim 3, characterised
in that, relative to the stage for the completion of
folding of each blank (16) and during the feeding of
the set (49) along the given second path (57) and
in the given second direction (58), it includes sub-
stages for folding at right angles and about respec-
tive pre-weakened transversal lines (19,23) of each
front panel (24,29) for the container (4) and lid (5),
until they are substantially parallel with each back
panel (26,27); and folding at right angles and about
respective pre-weakened longitudinal fold lines
(17,18) of each first opposite forward longitudinal
side flap (80,33) of each front panel (24,29) for the
container (4) and lid (5), until they are substantially
overlapping the said second opposite rear longitu-
dinal side flaps (31,34).

The method as described in claim 4, characterised
in that, relative to the stage for the completion of
folding of each blank (16), the sub-stage for the fold-
ing at right angles of each first opposite forward lon-
gitudinal side flap (30,33) of each front panel
(24,29) is effected before the sub-stage for folding
at right angles about the said pre-weakened trans-
versal lines (19,23) of each front panel (24,29) and
by feeding each set (49) previously defined, along
a third path (104) and in a given third direction of
feed (105), being angled substantially perpendicu-
lar to the said given second direction of feed (58).

The method as described in claim 3, characterised
in that the said partial folding stage for each blank
(16), including the sub-stages, is effected by feed-
ing each set (49) along a given middle path (66),
located between the said given first (43) and second
(57) paths, and in a given middle direction of feed
(67) which extends between the said given first (44)
and second (58) directions of feed.

The method as described in claim 3, characterised
in that the said partial folding stage for each blank
(16) is effected when the set (49) is inside the first,
meeting station (47), said station being positioned
between a first conveyor (40;113), this being de-
signed to feed the groups (2) along the first path
(43) and in the first direction (44), and a second con-
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veyor (52), having a plurality of first folding dies (59),
and being designed to move the first dies (59) with
a stepping motion along a second path (57) and in
a second direction of feed (58) to a second, folding
station (78); the first station (47) being alternatingly
mobile, along a given middle path (66), located be-
tween the said given first (43) and second (57)
paths, and in a given middle direction of feed (67)
extending between the said given first (44) and sec-
ond (58) directions of feed, between afirst operating
position in which the first station (47) receives a
blank (16) and the relative group (2), thus forming
the said set (49), a middle position in which the first
station (47) connects with the second, folding sta-
tion (78), and a final operating position in which the
first station (47) passes through a first die (59), po-
sitioned so that it is aligned along the middle path
(66) and including two transversal walls (60,61) and
two longitudinal walls (62), said walls being parallel
and opposite one another, defining a calibrated pas-
sage (63).

The method as described in claim 7, characterised
in that the first, meeting station (47) includes a first
pusher (64) and a first counterpusher (68), the latter
being positioned opposite and aligned with the first
pusher (64) along the middle path (66), said first
pusher (64) and first counterpusher (68) being de-
signed to grip the set (49) and being mobile with
alternating motion in the said middle direction (67),
moving both towards and away from one another,
and towards the folding die (59) on a forward and
return stroke; the counterpusher (68) including a
folder (70), said folder having a U-shaped cross-
section and being defined by two opposite, longitu-
dinal walls (71) and a base (72), together defining
a calibrated seat (73); the base (72) having respec-
tive support and guide means (74,77) for a support
surface (75) for the set (49); the surface (75) being
mobile, driven by the first pusher (64) when it moves
towards the first counterpusher (68), between a
raised position, in which the surface (75) is substan-
tially coplanar with an upper free edge (71a) of the
walls (71), and a lowered position, in which the sur-
face (75) is substantially in contact with the base
(72) and with the set inside the calibrated seat (73);
and the said sub-stage for folding at right angles of
each second opposite rear longitudinal side flap
(81,34) being obtained, by means of the longitudinal
walls (71), during insertion of the set (49) inside the
calibrated seat (73).

The method as described in claim 7, characterised
in that the second, folding station (78) is located on
the given second path (57) and includes two gripper
folding heads (79), these being positioned at the die
(59); each folding head (79) including respective
pairs of opposite jaws (80), these being L-shaped
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and positioned symmetrically relative to the given
second path (57) and on opposite sides of the trans-
versal walls (60) and, respectively, (61) of the die
(59); each pair of jaws (80) having folders (85) and
being able to move towards and away from the set
(49); the sub-stage for folding at right angles and
towards the respective ends (39) of the group (2) of
each reinforcing tab (32) of the end panel (25) of
the container (4) and each second reinforcing tab
(35) of the end panel of the lid (5), being obtained
by the respective folders (85) as the two jaws (80)
move towards one another; and the sub-stage for
folding at right angles of each end panel (25,28) for
the container (4) and lid (5) of the packet (3), being
obtained by the walls (61,60) as the first counter-
pusher (68) moves through the relative die (59).

The method as described in claim 3 or 4, character-
ised in that the said stage for completing the folding
of each blank (16) is effected when the set (49) has
been inserted in the relative die (59) and fed by the
second conveyor (52) along the second path (57)
and in the second direction (58), towards a third,
folding station (92) and a fourth, folding completion
station (93); the third, folding station (92) including
a first, fixed folder (94), being designed to make
contact with the front panel (24) of the blank (16) as
the die (59) moves forward, folding the said panel
at right angles about the transversal fold line (19)
until it is substantially in contact with the front (36)
of the preformed group (2) of cigarettes; and a sec-
ond "L"-shaped folder (95) with folding end (96); the
folder (95) being mobile between two end positions,
one being the home position, in which it does not
interfere with the die (59), and an operating position,
in which the folding end (96) of the folder follows the
die (59), intercepting the front panel (29) and folding
it at right angles about the transversal fold line (23)
until it is substantially in contact with the front (36)
of the preformed group (2) of cigarettes; the fourth,
folding completion station (93) including a second
pusher (102), this being designed to move with al-
ternating motion along a given third path (104) and
in a given third direction of feed (105), a second
counterpusher (106), this being aligned with the
second pusher (102) along the said third path (104)
and being mobile with alternating motion in the third
direction (105), and a second folding die (108), con-
sisting of four walls, two opposite, parallel pairs, two
being transversal (109) and two longitudinal (110),
defining a calibrated passage (111), and being ver-
tically aligned along the third path (104) with a first
die (59) and the second pusher (102) and second
counterpusher (106), the latter moving between a
first operating position, in which they grip an indi-
vidual set (49) which is housed in the first die (59),
and a second operating position, in which they force
the set (49) through the calibrated passage (111) of
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the second die (108), thus causing the longitudinal
walls (110) to fold at right angles each first forward
longitudinal side flap (30,33) of each front panel
(24,29) until they are substantially overlapping the
second rear longitudinal side flaps (31,34), and so
also completing folding of the blank (16) about the
preformed group (2) of cigarettes, thus defining the
packet (3).

The method as described in any of the claims from
7 to 10, characterised in that during the stage for
feeding the products (2) or preformed groups (2) of
cigarettes to the first, meeting station (47), the prod-
ucts or groups (2) are turned through 180° in their
plane relative to the position in which they are fed
along the first conveyor (40;113) by a transfer de-
vice (118), said device being mobile, with a stepping
motion, between a first operating position in which
the transfer device (118) connects with the first con-
veyor (40;113) and a second operating position in
which the transfer device (118) connects with the
first station (47), passing through intermediate po-
sitions in which the transfer device (118) succes-
sively connects with a third conveyor (128), this be-
ing designed to cyclically feed inner frames (15) to
the groups (2), and with a fourth conveyor (129),
being designed to feed any coupons (130) to the

groups (2).

The method as described in claim 11, characterised
in that the inner frames (15) are fed by an inner
frame feed unit (132), this being located near to and
operating with the first conveyor (40;113) to position
the inner frames (15) on the preformed groups (2)
of cigarettes.

The method as described in any of the claims from
7 to 10, characterised in that each product (2) or
group (2) is unloaded from the first conveyor (40;
113) towards the first, meeting station (47) by a
pusher arm (48), this being mobile with alternating
motion substantially along the first path (43).

The method as described in claim 11, characterised
in that each product (2) or group (2) is picked up by
a pick-up device (117), said device being synchro-
nised with the first conveyor (40;113), in order to cy-
clically pick up the individual groups (2) and feed
them, still synchronised, to the transfer device
(118), this being located between the first conveyor
(40;118) and the first, meeting station (47).

The method as described in any of the claims from
110 14, characterised in that the stages for feeding
the products (2) or preformed groups (2) of ciga-
rettes and the relative blanks (16), and the stages
for partial and complete folding of the blank (16) are
effected along a single packaging line (131).
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The method as described in any of the claims from
1 to 14, characterised in that the stages for feeding
the products (2) or preformed groups (2) of ciga-
rettes and the relative blanks (16), and the stages
for partial and complete folding of the blank (16) are
effected along a double packaging line, consisting
of two single lines (131a,131b), being arranged and
operating in a parallel fashion.

A device for packaging products in rigid packets,
each packet (3) being obtained from a substantially
rectangular blank (16), whose longitudinal axis
(16a) is longer than the transversal axis, the device
(1) being characterised in that it includes a first con-
veyor (40;113), being designed to feed a succes-
sion of products (2) along a first path (43) and in a
given first direction of feed (44) to a first, meeting
station (47), where each product (2) meets a blank
(16); a pick-up arm (50), this being designed to cy-
clically feed a succession of blanks (16) to the first,
meeting station (47), juxtaposing them and so de-
fining a set (49) consisting of an individual product
(2) and the relative blank (16); said first, meeting
station (47) being positioned between the first con-
veyor (40;113) and a second, substantially horizon-
tal, conveyor (52), the latter being located at a dif-
ferent height to the first conveyor (40;113) and hav-
ing a plurality of first dies (59), these being moved
with a stepping motion towards a second, folding
station (78); said first station (47) being alternatingly
mobile, along a middle path (66), positioned be-
tween the said first (43) and second (57) paths, and
in a given middle direction of feed (67) extending
between the said given first (44) and second (58)
directions of feed, between a first operating posi-
tion, in which the first station (47) receives a blank
(16) and a group (2) to form the set (49), a middle
position in which the first station (47) connects with
the second, folding station (78), and a final operat-
ing position in which the first station (47) passes
through a first die (59), this being aligned on the
middle path (66) and including two transversal walls
(60,61) and two longitudinal walls (62), said walls
being opposite one another and parallel and defin-
ing a calibrated passage (63), successively effect-
ing the partial folding of each blank (16) about the
relative product (2); said second conveyor (52) be-
ing designed to feed each set (49) positioned inside
the relative die (59) along a second path (57) and
in a given second direction of feed (58) towards third
(92) and fourth (93) folding stations, these being de-
signed to complete the folding of each blank (16)
about the relative product (2), and the second direc-
tion (58) being angled parallel with the longitudinal
axis (16a) of the blank (16).

The device for packaging products in rigid packets,
the products consisting of preformed groups (2) of
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long elements, in particular cigarettes, and the
packets (3) being of the type with a hinged lid (5),
each packet (3) having the shape of a rectangle par-
allelepiped and including a container (4) and a lid
(5), the latter being hinged to an end (6) of the con-
tainer (4) and the whole being obtained from a sub-
stantially rectangular blank (16), whose longitudinal
axis (16a) is longer than the transversal axis, said
blank having two pre-weakened longitudinal fold
lines (17,18) and a plurality of pre-weakened trans-
versal fold lines (19-23), the latter defining, between
the two longitudinal lines (17,18), a front panel
(24,29), an end panel (25,28) and a back panel
(26,27), both for the container (4) and the lid (5);
each front panel (24,29) having, respectively, two
first opposite forward longitudinal side flaps (30,33);
each back panel having two second opposite rear
longitudinal side flaps (31,34); each second oppo-
site rear longitudinal side flap (31) of the back panel
(26) of the container (4) having first reinforcing tabs
(82) which reinforce the end panel (25) of the con-
tainer (4) and each second opposite rear longitudi-
nal side flap (34) of the back panel (27) of the lid (5)
having second reinforcing tabs (35) which reinforce
the end panel (28) of the lid (5), the device (1) being
characterised in that it includes a first conveyor (40;
113), being designed to feed a succession of pre-
formed groups (2) of long elements in wrappers
along a first path (43) and in a first direction (44) to
a first, meeting station (47) where each product (2)
meets a blank (16), each individual preformed
group (2) being put into contact with the back panels
(26,27) of the blank (16); a pick-up arm (50), this
being designed to cyclically feed a succession of
blanks (16) to the first, meeting station (47), juxta-
posing them and defining a set (49) consisting of an
individual group (2) and relative blank (16); said
first, meeting station (47) being located between the
first conveyor (40;113) and a second, substantially
horizontal, conveyor (52), the latter being located at
a height lower than that of the first conveyor (40;
113), and having a plurality of first dies (59), these
being moved with a stepping motion towards a sec-
ond, folding station (78); said first station (47) being
alternatingly mobile, along a given middle path (66),
located between the said givenfirst (43) and second
(57) paths, and in a given middle direction of feed
(67) extending between the said given first (44) and
second (58) directions of feed, between a first op-
erating position in which the first station (47) re-
ceives a blank (16) and the relative group (2), thus
forming the said set (49), a middle position in which
the first station (47) connects with the second, fold-
ing station (78), and a final operating position in
which the first station (47) passes through afirst die
(59), positioned sothat it is aligned along the middle
path (66) and including two transversal walls
(60,61) and two longitudinal walls (62), said walls
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being parallel and opposite one another, defining a
calibrated passage (63), for the partial folding of
each blank (16) about the relative product (2); said
second conveyor (52) being designed to feed each
set (49) positioned inside the relative die (59) along
a second path (57) and in a given second direction
of feed (58) towards third (92) and fourth (93) folding
stations, these being designed to complete the fold-
ing of each blank (16) about the relative product (2),
and the second direction (58) being angled parallel
with the longitudinal axis (16a) of the blank (16).

The device as described in claim 18, characterised
in that the first, meeting station (47) includes a first
pusher (64) and a first counterpusher (68), the latter
being positioned opposite and aligned with the first
pusher (64) on the middle path (66), said first push-
er (64) and first counterpusher (68) being designed
to grip the set (49) and being mobile, with alternat-
ing motion in the middle direction (67), both towards
and away from one another, and towards the first
folding die (59), on a forward and return stroke; the
counterpusher (68) including a folder (70), said fold-
er having a U-shaped cross-section and being de-
fined by two opposite longitudinal walls (71) and a
base (72), these elements together forming a cali-
brated seat (73); the base (72) having support and
guide means (74,77) for a support surface (75) for
the set (49); the surface (75) being mobile, when
driven by the first pusher (64) as it moves towards
the first counterpusher (68), between a raised posi-
tion in which the surface (75) is substantially copla-
nar with the top edge (71a) of the longitudinal walls
(71), and a lowered position in which the surface
(75) is substantially in contact with the base (72)
and the set inside the calibrated seat (73), and in
which the longitudinal walls (71) are designed to
fold at right angles each rear longitudinal side flap
(31,34).

The device as described in claim 19, characterised
in that the first pusher (64) and first counterpusher
(68) are designed to grip the set (49), being mobile
with alternating motion in the middle direction (67),
both towards and away from one another, and to-
wards the first folding die (59), so that the transver-
sal walls (60,61) of the die (59) fold at right angles
the end panel (25,28) of both the container (4) and
lid (5) of the packet (3).

The device as described in claim 19, characterised
in that the second, folding station (78) is located on
the given second path (57), said station including
two gripper folding heads (79), these being posi-
tioned and operating at the die (59); each folding
head (79) including a respective pair of opposite
jaws (80), said jaws being L-shaped and positioned
symmetrically relative to the given second path (57)
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and on opposite sides of the transversal walls (60)
and, respectively (61) of the die (59); each pair of
jaws (80) having folders (85) and being mobile be-
tween a first operating position, in which they move
towards one another, the respective folders (85)
folding at right angles towards the ends (39) of the
group (2) each first reinforcing tab (32) which rein-
forces the end panel (25) of the container (4) and
each second reinforcing tab (35) which reinforces
the end panel (28) of the lid (5), and a second op-
erating position in which the jaws move away from
one another and from the set (49).

The device as described in any of the claims from
1810 21, characterised in that the third, folding sta-
tion (92) includes a first, fixed folder (94), being de-
signed so that, during the forward movement of the
die (59), it makes contact with the front panel (24)
of the blank (16), folding said panel at right angles
about a transversal fold line (19) until it is substan-
tially in contact with the front (36) of the preformed
group (2) of cigarettes, and a second folder (95),
this being L-shaped and having a folding end (96);
the folder (95) being mobile between two end posi-
tions, one being the home position, in which it does
not interfere with the die (59), and an operating po-
sition, in which the folding end (96) of the folder fol-
lows the die (59), intercepting the front panel (29)
and folding it at right angles about the transversal
fold line (23) until it is substantially in contact with
the front (36) of the preformed group (2) of ciga-
rettes; the fourth, folding completion station (93) in-
cluding a second pusher (102), this being designed
to move with alternating motion along a given third
path (104) and in a given third direction of feed
(105), a second counterpusher (106), this being
aligned with the second pusher (102) along the said
third path (104) and being mobile with alternating
motion in the third direction (105), and a second
folding die (108), consisting of four walls, two oppo-
site, parallel pairs, two being transversal (109) and
two longitudinal (110), defining a calibrated pas-
sage (111), and being vertically aligned along the
third path (104) with a first die (59) and the second
pusher (102) and second counterpusher (106), the
latter moving between a first operating position, in
which they grip an individual set (49) which is
housed in the first die (59), and a second operating
position, in which they force the set (49) through the
calibrated passage (111) of the second die (108),
thus causing the longitudinal walls (110) to fold at
right angles each first forward longitudinal side flap
(80,33) of each front panel (24,29) until they are
substantially overlapping the second rear longitudi-
nal side flaps (31,34), and so also completing fold-
ing of the blank (16) about the preformed group (2)
of cigarettes, defining the packet (3).
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The device as described in any of the claims from
18 to 22, characterised in that it includes a transfer
device (118), said device being mobile, with a step-
ping motion, between a first operating position in
which the transfer device (118) connects with the
first conveyor (40;113) and a second operating po-
sition in which the transfer device (118) connects
with the first station (47), passing through interme-
diate positions in which the transfer device (118)
successively connects with a third conveyor (128),
this being designed to cyclically feed inner frames
(15) to the groups (2), and with a fourth conveyor
(129), being designed to feed any coupons (130) to
the groups (2).

The device as described in claim 23, characterised
in that the said transfer device (118) includes a car-
ousel (119), turning with a stepping motion, about a
substantially vertical axis (120), said carousel (119)
having a plurality of radial through-seats (121),
these being designed to house and support, with
sufficient friction, the individual groups (2) which are
cyclically picked up from the conveyor (40;113) and
inserted in the respective seats (121) by the pick-
up device (117).

The device as described in claim 24, characterised
in that the pick-up device (117) includes a recovery
element (122), being positioned at the out feed of
the first conveyor (40;113) and having a through-
seat (123), this being designed to house the groups
(2), said through-seat (123) being centred so that it
is vertically aligned, along a given fourth, transfer
path (126), with the through-seats (121) of the car-
ousel (119) and these, in operation, rotating cycli-
cally at the outfeed of the first conveyor (40;113);
the pick-up device (117) also including a third push-
er (124) and a third counterpusher (125), being syn-
chronised with the conveyor (113) and carousel
(119), and being aligned with and opposite one an-
other and operating together to grip the opposite
sides of the individual groups (2) housed in the seat
(128) of the recovery element (122), transferring
them to the relative seats (121) of the carousel
(119).

The device as described in any of the claims from
17 to 25, characterised in that the said device (1)
consists of a single packaging line (131).

The device as described in any of the claims from
17 to 25, characterised in that the said device (1)
consists of a double packaging line, consisting of
two lines (131a,131b), said lines being arranged
and operating in a parallel fashion.

The device as described in any of the claims from
18 to 27, characterised in that it includes a feed unit
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29.

26

(132) for the inner frames (15), said unit being lo-
cated near to and operating in conjunction with the
first conveyor (40;113) to position the inner frames
(15) on the preformed groups (2) of cigarettes.

The device as described in any of the claims from
18 to 27, characterised in that each product (2) or
group (2) is unloaded from the first conveyor (40;
113) and transferred to the first, meeting station (47)
by a pusher arm (48), said arm being mobile with
alternating motion substantially along the said first
path (43).
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