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output station (S8) causing the two transfer pockets (30,
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This patent application claims priority from ltal-
ian patent application no. 102020000014167 filed on
15/06/2020.

TECHNICAL FIELD

[0002] The present invention relates to a transfer unit
and to a transfer method to transfer pairs of wraps con-
taining groups of smoking articles, in particular groups
of cigarettes, changing the mutual distance thereof.

PRIOR ART

[0003] For several years now, a packet of cigarettes is
known commercially called "twin" and comprising a rigid
external container which houses inside therein two
groups of cigarettes that are identical (i.e. "twins" where-
from the commercial name of the packet of cigarettes),
which are arranged side by side and are wrapped up in
corresponding wrap sheets.

[0004] Patent No. EP3362365B1 describes a packag-
ing machine for producing a "twin" packet of cigarettes
comprising: a forming unit in which the groups of ciga-
rettes are formed in succession, a first wrapping unit pro-
vided with wheels with horizontal axis in which a wrap
sheet is folded around each group of cigarettes so as to
form a corresponding wrap, a grouping (coupling) unit
provided with a wheel in which the wraps are grouped
(coupled) two by two so as to form the content of the
packet of cigarettes, and a second wrapping unit provid-
ed with wheels with horizontal axis in which a collar and
a blank are folded around each pair of wraps so as to
form an external container.

[0005] Also patentNo. US4258528A describes a pack-
aging machine for producing a "twin"packet of cigarettes
comprising: a forming unit in which the groups of ciga-
rettes are formed in succession, a first wrapping unit pro-
vided with linear conveyors in which a wrap sheet is fold-
ed around each group of cigarettes so as to form a cor-
responding wrap, a grouping (coupling) unit in which the
wraps are grouped (coupled) two by two so as to form
the content of the packets of cigarettes, and a second
wrapping unit provided with a wheel with vertical axis in
which a collar and a blank are folded around each pair
of wraps so as to form an external container.

[0006] Over the lastfew years, the production of pack-
ets of cigarettes has been more and more frequently suit-
ed to the extemporary requests of the market and con-
sequently itis necessary to modify with a certain frequen-
cy a packaging machine so as to change the type (i.e.
the size) of the packets of cigarettes which are produced.
For example, it can occur that a packaging machine de-
signed to produce a "twin" packet of cigarettes (i.e. con-
taining two wrapped groups of cigarettes which are dis-
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tinct and identical) has to be modified so as to produce
a traditional packet of cigarettes (i.e. containing one sin-
gle wrapped group of cigarettes); in this case, the prob-
lemis how to replace the grouping unit (in which the wraps
are grouped two by two) with a transfer unit which trans-
fers the wraps from two input conveyors parallel to one
another (constituting the output of the first wrapping unit)
to one single output conveyor (constituting the input of
the second wrapping unit) perpendicular to the input con-
veyors.

DESCRIPTION OF THE INVENTION

[0007] The purpose of the present invention is to pro-
vide a transfer unit and a transfer method for transferring
pairs of wraps containing groups of smoking articles
changing the mutual distance thereof, said transfer unit
and transfer method being simple and compact to imple-
ment, allowing operating at a high production speed
(measured as packets of cigarettes transferred in the
time unit), and allowing quickly carrying out the size
change operations.

[0008] In accordance with the present invention, a
transfer unitand a transfer method are provided for trans-
ferring pairs of wraps containing groups of smoking arti-
cles changing the mutual distance thereof, according to
what claimed in the appended claims.

[0009] The claims describe embodiments of the
present invention forming integral part of the present de-
scription.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The present invention will now be described
with reference to the accompanying drawings, which il-
lustrate a non-limiting example embodiment thereof,
wherein:

e Figure 1is a front perspective view, in a closed con-
figuration, of a rigid packet of cigarettes;

e Figure 2 is a back perspective view of the packet of
cigarettes of Figure 1 in a closed configuration;

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

* Figure 4 is a front perspective view of a wrap of the
packet of Figure 1;

* Figure 5is a perspective view of a group of cigarettes
contained in the wrap of Figure 4;

e Figure 6 is a plan view of a wrap sheet used for mak-
ing the wrap of Figure 4;

e Figure 7 is a plan view of a collar of the packet of
cigarettes of Figure 1;

e Figure 8 is a plan view of a blank used for making
an external container provided with hinged lid of the
packet of cigarettes of Figure 1;

e Figure 9 is a schematic perspective view, with parts
removed for clarity, of a packaging machine which
produces the packet of cigarettes of Figure 1 and is
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manufactured in accordance with the present inven-
tion;

e Figure 10 is a schematic plan view of part of the
packaging machine of Figure 9;

*  Figure 11 is a schematic side view of part of the pack-
aging machine of Figure 9;

e Figures 12 and 13 are two different perspective
views of a transfer unit of the packaging machine of
Figure 9 with parts removed for clarity;

e  Figures 14-21 schematically illustrate the functioning
of the grouping unit of Figures 12 and 13; and

*  Figures 22-25 schematically illustrate the functioning
of a simplified variant of the grouping unit of Figures
12 and 13.

PREFERRED EMBODIMENTS OF THE INVENTION

[0011] In Figures 1, 2 and 3, reference numeral 1 in-
dicates, as awhole, arigid packet of cigarettes. The pack-
etof cigarettes 1 comprises an external container 2 made
of cardboard or rigid paperboard and cup-shaped and a
wrap 3 (better illustrated in Figure 4) housed inside the
container 2.

[0012] The external container2has anopen upperend
and is provided with a lid 4, which is cup-shaped and is
hinged to the external container 2 along a hinge 5 (illus-
trated in Figure 2) for rotating, relative to the external
container 2, between an open position (illustrated in Fig-
ure 3) and a closed position (illustrated in Figures 1 and
2) of the open upper end.

[0013] The wrap 3 encloses a group of cigarettes 5
(illustrated in Figure 5) having a parallelepiped shape.
Furthermore, the wrap 3 has at the top and at the front
a removable portion which is separate from the rest of
the wrap 3 by a pre-weakened tearable line; when open-
ing the packet of cigarettes 1 for the first time, the user
grabs and tears the removable portion so as to access
to the underlying cigarettes of the group of cigarettes 5.
[0014] According to what illustrated in Figures 3 and
7, the packet of cigarettes 1 also comprises a rigid collar
6, which is connected (by means of glueing) U-folded
inside the external container 2 so as to partially protrude
outside of the open upper end of the external container
2 and engage a corresponding internal surface of the lid
4 when the lid 4 is arranged in the closed position. Ac-
cording to what illustrated in Figure 6, each wrap 3 is
made by folding a wrap sheet 8 around the group of cig-
arettes 5, said wrap sheet 8 provided on one side of the
tearable line which delimits the removable portion. Ac-
cording to what illustrated in Figure 8, the external con-
tainer 2 and the lid 4 are made by folding a blank 8 of
conventional type.

[0015] In Figure 9, reference numeral 9 indicates, as
awhole, a packaging machine which is designed to man-
ufacture the packet of cigarettes 1 described above and
works with intermittent motion (i.e. a motion which envis-
ages a cyclical alternation of motion steps and stop
steps).
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[0016] The packaging machine 9 comprises a frame
10 which rests on the ground by means of a plurality of
feet (notillustrated) and is composed of the union of two
bodies 11 and 12 arranged side by side; in particular, the
body 11 has a front wall and a side wall on which the
operating members (partially described below) are ar-
ranged, whereas the body 12 has (only) a front wall on
which all the operating members (partially described be-
low) are arranged.

[0017] The packaging machine 9 comprises a forming
unit A in which the groups of cigarettes 5 are formed in
succession, a wrapping unit B in which around each
group of cigarettes 2 a respective wrap sheet 7 is
wrapped for making a wrap 3, a transfer unit C in which
the wraps 3 are transferred two by two towards a following
wrapping unit D, and the wrapping unit D in which a collar
6 and a blank 8 are wrapped around each wrap 3 so as
tomanufacture an external container 2 provided with lid 4.
[0018] The forming unit A of the groups of cigarettes 5
comprises ahopper 13 provided with three output mouths
14 for simultaneously feeding three pairs of groups of
cigarettes 5 (i.e. six groups of cigarettes 5) to three re-
spective pockets 15 of a forming conveyor 16 which sup-
ports a plurality of pockets 15 (each receiving two groups
of cigarettes 5 at a time). The forming conveyor 16 com-
prises a conveyor belt with an annular shape, which is
wrapped around two end pulleys (one of which is motor-
ised), supports the pockets 15 and moves at pace for
cyclically moving the pockets 15 along a forming path P1
(illustrated in Figure 10). According to what better illus-
trated in Figure 10, the forming path P1 develops be-
tween an input station S1, in which each group of ciga-
rettes 5 is extracted from an output mouth 14 of the hop-
per 13 and enters a corresponding pocket 15, and an
exchange station S2 in which each group of cigarettes 5
is extracted from the corresponding pocket 15.

[0019] According to what illustrated in Figure 10, the
wrapping unit B comprises a wrap conveyor 17 designed
to move two groups of cigarettes 5 side by side (extracted
together from a same pocket 15 of the forming conveyor
16 in the exchange station S2) along a horizontal recti-
linear wrapping path P2. In particular, the wrapping path
P2 extends from the exchange station S2 in which the
wrap conveyor 17 extracts two groups of cigarettes 5 at
a time from the corresponding pocket 15 of the forming
conveyor 16, passes through a feeding station S3 in
which each group of cigarettes 5 couples to a correspond-
ing wrap sheet 7 which U-folds around a group of ciga-
rettes 5, and ends in an exchange station S4 in which
two wraps 3 side by side (each formed by a wrap sheet
7 folded around a group of cigarettes 5) leave the wrap
conveyor 17 (to enter the transfer unit C).

[0020] According to what illustrated in Figure 11, the
wrap conveyor 17 comprises a conveyor belt 18 with an-
nular shape, which is wrapped around two end pulleys
(one of which is motorised) and supports a plurality of
pairs of pushing elements 19, each connected to the con-
veyor belt 18 by means of a support column (narrow, i.e.
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narrower than the pushing element 19) and is designed
to engage a back wall of a corresponding group of ciga-
rettes 5 so as to push the group of cigarettes 5 along the
wrapping path P2. In other words, the wrap conveyor 17
comprises two twin horizontal channels, which are par-
allel and side by side, each delimited at least atthe bottom
and on the side (preferably also at the top in the initial
part thereof), is arranged along the wrapping path P2,
and contains inside therein each group of cigarettes 5
while the group of cigarettes 5 moves along the wrapping
path P2 pushed at the back by a corresponding pushing
element 19.

[0021] Along the wrapping path P2 (and thus in the
area of the wrap conveyor 17) a feeding station S3 is
present in which each wrap sheet 7 is arranged to be
intercepted by a corresponding group of cigarettes 5
around which the wrap sheet 7 U-folds; in other words,
each group of cigarettes 5 moving along the wrapping
path P2 intercepts a corresponding wrap sheet 7 ar-
ranged in the feeding station S3 determining the U-fold-
ing of the wrap sheet 7.

[0022] The packaging machine 9 comprises a feeding
device 20 which cyclically feeds pairs of wrap sheets 7
into the feeding station S3, i.e. arranges each pair of wrap
sheets 7 in the feeding station S3 so that the wrap sheets
7 are intercepted by two corresponding groups of ciga-
rettes 5 moving along the wrapping path P2. According
to whatillustrated in Figure 9, the feeding device 20 com-
prises an unwinding station in which a wrapping material
band 21 is unwound by a coil 22 and is moved (passing
next to the hopper 13) towards a cutting member 23 of
known type which is arranged above the feeding station
S3 and cyclically carries out both a longitudinal cut of the
wrapping material band 21, and a transverse cut of the
wrapping material band 21 so as to separate from the
wrapping material band 21 pairs of wrap sheets 7. The
feeding device 20 could also comprise a processing
member (for example an embosser) which is arranged
between the unwinding station and the cutting member
23 and carries out a processing (for example an emboss-
ing) of the wrapping material band 21.

[0023] According to what illustrated in Figure 10, the
wrapping unit B comprises a pair of folding devices 24
which are arranged along the wrapping path P2 down-
stream of the feeding station S3 and are designed to fold
two open side ends of each wrap sheet 7 U-folded around
a corresponding group of cigarettes 5 for forming a tu-
bular wrap having an open back end. Preferably, each
folding device 24 comprises only folding profiles (i.e. fold-
ing helixes) which are fixed (i.e. totally devoid of parts in
movement) and are arranged on opposite sides of the
wrapping path P2.

[0024] According to what illustrated in Figure 10, the
wrapping unit B comprises a pair of folding devices 25
which are arranged along the wrapping path P2 down-
stream of the folding devices 24 and are designed to
complete the folding of each wrap sheet 7 around the
corresponding group of cigarettes 5 (and thus end the
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making of the wrap 3) so as to close the open back end
(i.e. previously left open by the corresponding folding de-
vice 24).

[0025] The wrapping path P2 begins in the transfer sta-
tion S2 (in which the groups of cigarettes 5 enter two at
a time the wrap conveyor 17) and ends in the exchange
station S4 (in which the wraps 3 leave the wrap conveyor
17 two ata time for entering the transfer unit C). According
to what illustrated in Figure 9, the packaging machine 9
comprises a feeding conveyor 26 which receives the
wraps 3 from the transfer unit C (as better described be-
low) and moves the wraps 3 along a feeding path P3
which is rectilinear and perpendicular to the wrapping
path P2 up to an exchange station S5 (in which the wraps
3 leave the feeding conveyor 26). The feeding conveyor
26 comprises a conveyor belt with annular shape, which
is wrapped around two end pulleys (one of which is mo-
torised), supports a plurality of feeding pockets 27 each
designed to house a corresponding wrap 3, and moves
at pace for cyclically moving the feeding pockets 27 along
the feeding path P3 from the transfer unit C to the ex-
change station S5.

[0026] As said in the foregoing, the transfer unit C is
arranged between the wrap conveyor 17 and the feeding
conveyor 26, cyclically receives from the wrap conveyor
17 and in the exchange station S4 a pair of wraps 3,
which are arranged at an input distance | from one an-
other (illustrated in Figure 14), moves the two wraps 3
close to/away from one another so as to arrange them
at an output distance O from one another (illustrated in
Figure 14) different from the input distance |, and thus
hands over the two wraps 3 to two respective feeding
pockets 27 of the feeding conveyor 26. In general, the
output distance O can be greater (according to a variant
not illustrated) or smaller (according to what illustrated
in the accompanying figures) than the input distance |;
i.e. the transfer unit C can move away (according to a
variant not illustrated) or move close (according to what
illustrated in the accompanying figures) the two wraps 3
which are transferred together. For example, depending
on the size of the packet of cigarettes 1 the input distance
| could be comprised between 40 and 60 mm, whereas
di output distance O could be comprised between 50 and
100 mm. In particular, the wrap conveyor 17 cyclically
moves along the wrapping path P2 a pair of wraps 3,
which are arranged at the input distance | from one an-
other, whereas the feeding conveyor 26 moves the feed-
ing pockets 27 thereof containing the wraps 3 arranged
at an output distance O from one another along the feed-
ing path P3.

[0027] According to what illustrated in Figure 14, the
transfer unit C comprises four transfer pockets 28, 29,
30 and 31, each designed to house a respective wrap 3.
Furthermore, the transfer unit C comprises two output
stations S7 and S8 and one input station S6 arranged
between the two output stations S7 and S8 (and arranged
in the area of the exchange station S4).

[0028] The transfer unit C comprises an insertion de-
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vice 32 (schematically illustrated in Figure 14) which is
designed to simultaneously insert two wraps 3 received
together from the wrap conveyor 17 and arranged at the
input distance | from one another, into the transfer pocket
28 and into the transfer pocket 29 which are together in
the input station S6 (as illustrated in Figures 14, 15 and
16) or into the transfer pocket 30 and into the transfer
pocket 31 which are together in the input station S6 (as
illustrated in Figures 18, 19 and 20).

[0029] The transfer unit C comprises an extracting de-
vice 33 (schematically illustrated in Figure 14) which is
designed to simultaneously extract two wraps 3 arranged
atthe output distance O from one another, from the trans-
fer pocket 28 and from the transfer pocket 29 which are
together in the output station S7 (as illustrated in Figures
14, 15 and 16) or from the transfer pocket 30 and from
the transfer pocket 31 which are together in the output
station S8 (as illustrated in Figures 18, 19 and 20) which
is opposite the output station S7 with respect to the input
station S6.

[0030] The transfer unit C comprises a moving device
34 (illustrated in Figure 12 and partially in Figure 13)
which is designed to move along a horizontal moving
direction D1 the transfer pocket 28 and the transfer pock-
et 29 between the input station S6 and the output station
S7 and is simultaneously designed to move the transfer
pocket 30 and the transfer pocket 31 between the output
station S8 and the input station S6; obviously, when the
transfer pocket 28 and the transfer pocket 29 are together
in the input station S6 (as illustrated in Figures18, 19 and
20) the transfer pocket 30 and the transfer pocket 31 are
togetherin the output station S8, whereas whenthe trans-
fer pocket 28 and the transfer pocket 29 are together in
the output station S7 (as illustrated in Figures 14, 15 and
16) the transfer pocket 30 and the transfer pocket 31 are
together in the input station S6.

[0031] As wellillustrated in Figure 14, the input station
S6 and the output stations S7 and S8 are aligned with
one another along the moving direction D1 and, as said
in the foregoing, the input station S6 is between the two
output stations S7 and S8. As well illustrated in Figure
14, the four transfer pockets 28, 29, 30 and 31 are aligned
with one another along the moving direction D1; further-
more, the transfer pocket 28 and the transfer pocket 29
are arranged on one side whereas the transfer pocket
30 and the transfer pocket 31 are arranged on the oppo-
site side so that the transfer pocket 29 and the transfer
pocket 30 are arranged between the transfer pocket 28
and the transfer pocket 31 (i.e. the transfer pockets 29
and 30 are in the middle whereas the transfer pockets
28 and 31 are at the ends).

[0032] According to what illustrated in Figure 12, the
moving device 34 comprises an actuator element 35
(substantially a bar arranged horizontally along the mov-
ing direction D1) which is mounted axially sliding so as
to alternatively move forwards and backwards along the
moving direction D1; the actuator element 35 moves the
transfer pockets 29 and 30, i.e. the transfer pockets 29
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and 30 are mounted sliding on a fixed guide and are
connected to the actuator element 35 and thus move
together with the actuator element 35 (i.e. the two transfer
pockets 29 and 30 always move in a synchronous man-
ner). Furthermore, the moving device 34 comprises an
actuator element 36 (substantially a bar arranged hori-
zontally along the moving direction D1) which is separate
from and independent of the actuator element 35, is
mounted axially sliding so as to alternatively move for-
wards and backwards along the moving direction D1, and
is arranged parallel and next to the actuator element 35;
the actuator element 36 moves the transfer pockets 28
and 31, i.e. the transfer pockets 28 and 31 are mounted
sliding on a fixed guide and are connected to the pushing
element 36 and thus move together with the actuator
element 36 (i.e. the two transfer pockets 28 and 31 al-
ways move in a synchronous manner). Summarising, the
two transfer pockets 29 and 30 always have the same
motion law (imposed by the actuator element 35) which
is different from the motion law (imposed by the actuator
element 36) of the two transfer pockets 28 and 31 (which
always have the same motion law).

[0033] The moving device 34 always moves along the
moving direction D1 the two actuator elements 35 and
36 in the same way and causing the two actuator ele-
ments 35 and 36 to travel respective differentiated
strokes C1 and C2 (illustrated in Figures 16, 17, 20 and
21)i.e. causing the actuator elements 35 and 36 to travel
different distances. In particular, the moving device 34
causes the actuator element 35 (thus the transfer pockets
29 and 30) to travel a stroke C1 which is always greater
in both ways with respect to a stroke C2 travelled by the
actuator element 36 (thus by the transfer pockets 28 and
31).

[0034] According to what illustrated in Figure 12, the
moving device 34 comprises an operating member 37
which moves the actuator element 35 along the moving
direction D1 alternatively in both ways, and an operating
member 38 (substantially twin of the operating member
37) which moves the actuator element 36 along the mov-
ing direction D1 alternatively in both ways.

[0035] The moving device 34 comprises one single
common electric motor 39: the operating member 37
transmits the motion from the common electric motor 39
to the actuator element 35 and analogously the operating
member 38 transmits the motion from the common elec-
tric motor 39 to the actuator element 36. According to the
(non-limiting) embodiment illustrated in Figure 15, the
operating member 37 comprises a rocker arm 40 which
is hinged at the centre to a fixed frame 41 so as to rotate
around a horizontal rotation axis 42 and is connected
(hinged) atan upper end to the actuator element 35; anal-
ogously, the operating member 38 comprises a rocker
arm 43 which is arranged next to the rocker arm 40, is
hinged at the centre to the fixed frame 41 so as to rotate
around a horizontal rotation axis 44 (parallel to the rota-
tion axis 42) and is connected (hinged) at an upper end
to the support element 36. The two rocker arms 40 and
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43 are connected to one another by means of a connec-
tion arm 45 so as to rotate together around the respective
rotation axes 42 and 44; i.e. the connection arm 45 is
hinged to the lower ends of the two rocker arms 40 and
43 (on the opposite side of the actuator elements 35 and
36 with respect to the rotation axes 42 and 44) so as to
make the two rocker arms 40 and 43 angularly integral
to one another. In particular, the common electric motor
39 transmits the rotation movement only to the rocker
arm 40 (which in turn transmits the rotation movement
to the other rocker arm 43 through the connection arm
45) by means of an eccentric arm 46 which is hinged to
a lever 47 angularly integral to the rocker arm 40.
[0036] Asillustrated in Figure 12, itis apparent that the
extension of the rocker arm 40 (i.e. the arm of the rocker
arm 40 with respect to the rotation axis 42) is greater
than the extension of the rocker arm 43 (i.e. of the arm
of the rocker arm 43 with respect to the rotation axis 44);
in this manner, the rotation being equal, the rocker arm
40 impresses on the transfer actuator element 35 (which
carries the transfer pockets 29 and 30) the stroke C1
which is greater than the stroke C2 impressed by the
rocker arm 43 on the transfer actuator element 36 (which
carries the transfer pockets 28 and 31).

[0037] When a size change operation requires to mod-
ify the strokes C1 and C2 of the transfer actuator ele-
ments 35 and 36 (i.e. of the transfer pockets 28, 29, 30
and 31)itmay be necessary to replace some components
of the operating members 37 and 38 (for example the
rocker arms 40 and 43); such operation is anyway rela-
tively simple and fast.

[0038] According to a different embodiment not illus-
trated, the operating member 37 comprises a first electric
motor and the operating member 38 comprises a second
electric motor separate from and independent of the first
electric motor. In this manner, when a size change op-
eration requires to modify the strokes C1 and C2 of the
transfer actuator elements 35 and 36 (i.e. of the transfer
pockets 28, 29, 30 and 31) it is sufficient to update the
control software of the two electric motors without any
replacement of physical components.

[0039] According to what illustrated in Figure 14, the
insertion device 32 comprises two pushing elements 48
which are arranged in the area of the input station S6
and are movable perpendicularly to the moving direction
D1 along a main horizontal direction D2; furthermore, the
extracting device 33 comprises two pairs of pushing el-
ements 49 which are arranged in the area of the output
stations S7 and S8 and are movable perpendicularly to
the moving direction D1 along the main horizontal direc-
tion D2.

[0040] According to what illustrated in Figure 13, the
transfer assembly C comprises a rigid common support
element 50 which supports both the two pushing ele-
ments 48 of the input station S6, and the two pairs of
pushing elements 49 of the output stations S7 and S8;
in this manner all the pushing elements 48 and 49 always
move together with the same motion law. Finally, the

10

15

20

25

30

35

40

45

50

55

transfer assembly C comprises a moving device 51 (par-
tially illustrated in Figure 13 and using an articulated
quadrilateral) which alternatively moves the support el-
ement 50 both along the main horizontal direction D2,
which is perpendicular to the moving direction D1, and
along a secondary vertical direction D3, which is perpen-
dicular to the main direction D2 and perpendicular to the
moving direction D1. In particular, the moving device 51
causes the support element 50 (thus the pushing ele-
ments 48 and 49 carried by the support element 50) to
travel a work stroke (in which the pushing elements 48
and 49 push respective wraps 3) by moving the support
element 50 only along the main direction D2 and causes
the support element 50 to travel a return stroke (in which
the pushing elements 48 and 49 do not touch any wrap
3) by moving the support element 50 in the secondary
direction D3 and downwards, then in the main direction
D2 with an opposite way relative to the work stroke and,
finally, in the secondary direction D3 and upwards. In
other words, in the return stroke the support element 50
(thus the pushing elements 48 and 49 carried by the sup-
port element 50) lowers so as not to interfere with the
wraps 3.

[0041] It should be noted that, as illustrated in Figure
12, the transfer pockets 28, 29, 30 and 31 have at the
bottom a slit through which a thin stem passes which
connects the pushing elements 48 and 49 to the rest of
the support element 50.

[0042] According to a possible embodiment, the move-
mentimpressed on the support element 50 by the moving
device 51 could be used also for completing the folding
of the wraps 3; i.e. folding elements are also connected
tothe supportelement 50, said folding elements, by effect
of the movement of the support element 50, perform final
folding operations on the wraps 3.

[0043] Withreference to Figures 14-21, the functioning
of the transfer unit C is described below. Initially and as
illustrated in Figure 14, the transfer pockets 30 and 31
are stationary and are in the input station S6 in alignment
with the wrap conveyor 17 and thus ready to receive two
wraps 3 which come from the wrap conveyor 17 and are
arranged at the input distance | from one another; simul-
taneously, the transfer pockets 28 and 29 are stationary
and are in the output station S7 in alignment with two
respective feeding pockets 27 of the feeding conveyor
and thus ready to hand over two wraps 3 to the two feed-
ing pockets 27.

[0044] Atthis point, as illustrated in Figures 15 and 16,
while the transfer pockets 28, 29, 30 and 31 are station-
ary, the pushing elements 48 and 49 travel the work
stroke thereof: the pushing elements 48 insert two wraps
3, which are arranged at the input distance | from one
another, into the transfer pockets 30 and 31 which are in
the input station S6 and simultaneously the pushing el-
ements 49 extract two wraps 3 which are arranged at the
output distance O from one another, from the transfer
pockets 28 and 29 which are in the output station S7 and
insert the two wraps 3 into two corresponding feeding
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pockets 27 of the feeding conveyor 26. In this step, also
the two pushing elements 49 of the output station S8
travel the work stoke thereof which is carried out loadless
though since the transfer pockets 30 and 31 are not
present in the output station S8.

[0045] Subsequently, as illustrated in Figure 17, all the
transfer pockets 28, 29, 30 and 31 move in the same way
along the moving direction D1: the transfer pockets 28
and 31 travel the shorter stroke C2 whereas the transfer
pockets 29 and 30 travel the longer stroke C1 so as to
move the transfer pockets 28 and 29 from the output
station S7 to the input station S6 and to move the transfer
pockets 30 and 31 from the input station S6 to the output
station S8. By effect of the differentiated strokes C1 and
C2, while the transfer pockets 28 and 29 moving from
the output station S7 to the input station S6 increase the
mutual distance thereof (from the output distance O to
the input distance | since the difference between the two
strokes C1 and C2 is equal to the difference between the
input distance | and the output distance O), the transfer
pockets 30 and 31 moving from the input station S6 to
the output station S8 decrease the mutual distance there-
of (from the inputdistance | to the output distance O since
the difference between the two strokes C2 and C1 is
equal to the difference between the input distance | and
the output distance O).

[0046] As illustrated in Figures 18 and 19, at the end
of the movement the transfer pockets 28 and 29 are sta-
tionary and are in the input station S6 in alignment with
the wrap conveyor 17 and thus ready to receive two
wraps 3, which are arranged at the input distance | from
one another and come from the wrap conveyor 17; at the
same time, the transfer pockets 30 and 31 are stationary
and are in the output station S8 in alignment with two
corresponding feeding pockets 27 of the feeding convey-
or 26 and thus ready to hand over two wraps 3 (arranged
at the output distance O from one another) to the feeding
pockets 27.

[0047] Atthis point, and asillustrated in Figures 19 and
20, while the transfer pockets 28, 29, 30 and 31 are sta-
tionary, the pushing elements 48 and 49 carry out their
work stroke: the pushing elements 48 insert two wraps
3, which are arranged at the input distance | from one
another, into the transfer pockets 28 and 29 which are in
the input station S6 and simultaneously the pushing el-
ements 49 extract two wraps 3 which are arranged at the
output distance O from one another from the transfer
pockets 30 and 31 which are in the output station S8 and
insert the two wraps 3 into respective feeding pockets 27
of the feeding conveyor 26. In this step, also the two
pushing elements 49 of the output station S7 carry out
the work stroke thereof which is carried out loadless
though since the transfer pockets 28 and 29 are not
present in the output station S7.

[0048] Subsequently and asillustrated in Figure 21, all
the transfer pockets 28, 29, 30 and 31 move in the same
way along the moving direction D1: the transfer pockets
28 and 31 carry out the shorter stroke C2 whereas the
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transfer pockets 29 and 30 carry out the longer stroke
C1 so as to move the transfer pockets 28 and 29 from
the input station S6 to the output station S7 and so as to
move the transfer pockets 30 and 31 from the output
station S8 to the input station S6. By effect of the differ-
entiated strokes C1 and C2, while the transfer pockets
30 and 31 moving from the output station S8 to the input
station S6 increase the mutual distance thereof (from the
output distance O to the input distance I), the transfer
pockets 28 and 29 moving from the input station S6 to
the output station S7 reduce the mutual distance thereof
(from the input distance | to the output distance O). At
this point, the transfer unit C is in the situation illustrated
in Figure 14 and the cycle described above restarts.
[0049] Obviously, during the movements of the trans-
fer pockets 28, 29, 30 and 31 also the feeding conveyor
26 carries out the feed steps thereof so as to move, from
the output stations S7 and S8 and towards the exchange
station S5, the full (i.e. containing respective wraps 3)
feeding pockets 27 and replace, in the output stations S7
and S8, the full feeding pockets 27 with as many empty
feeding pockets 27. In particular, the feeding conveyor
26 moves along the feeding path P3, travelling a stroke,
which is equal to the output distance O, at a double rate
relative to the movement of the extracting device and of
the insertion device 32 (i.e. relative to a movement of the
pushing elements 48 and 49 which are mounted on the
same common support element 50). For example, if the
pushing elements 48 and 49 operate at a rate of 250
times per minute (acting on pairs of wraps 3, thus moving
two wraps 3 each time), the feeding conveyor 26 has to
move along the feeding path P3, travelling a stroke, which
is equal to the output distance O, at a rate of 500 times
per minute carrying each time a feeding pocket 27 con-
taining a wrap 3 into the exchange station S5.

[0050] Figures 22-25 illustrate a simplified version of
the transfer unit C, in which instead of four transfer pock-
ets 28, 29, 30 and 31 connected to the two actuator el-
ements 35 and 36, only one transfer pocket 30 connected
to the actuator element and one transfer pocket 31 con-
nected to the support element 36 are present; i.e. the
transfer pockets 28 and 29 have been disassembled
(eliminated). Consequently, only the input station S6 and
the output station S8 (which remains the only one since
the output station S7 is no longer provided) are used.
[0051] Initially and asillustrated in Figure 22, the trans-
fer pockets 30 and 31 are stationary and are in the input
station S6 in alignment with the wrap conveyor 17 and
thus ready to receive two wraps 3 coming from the wrap
conveyor 17 and are arranged at the input distance | from
one another.

[0052] At this point, as illustrated in Figure 23, while
the transfer pockets 30 and 31 are stationary, the pushing
elements 48 and 49 travel the work stroke thereof: the
pushing elements 48 insert two wraps 3, which are ar-
ranged at the input distance | from one another, into the
transfer pockets 30 and 31 which are in the input station
S6, whereas the two pushing elements 49 of the output
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station S8 travel the work stroke thereof which is carried
out loadless though since the transfer pockets 30 and 31
are not present in the output station S8.

[0053] Subsequently and as illustrated in Figure 23,
the transfer pockets 30 and 31 move in the same way
along the moving direction D1: the transfer pocket 31
travels the shorter stroke C2, whereas the transfer pocket
30 travels the longer stroke C1 so as to move the transfer
pockets 30 and 31 from the input station S6 to the output
station S8. By effect of the differentiated strokes C1 and
C2, the transfer pockets 30 and 31 moving from the input
station S6 to the output station S8 decrease the mutual
distance thereof (from the input distance | to the output
distance O since the difference between the two strokes
C2 and C1 is equal to the difference between the input
distance | and the output distance O).

[0054] As illustrated in Figure 24, at the end of the
movement the transfer pockets 30 and 31 are stationary
and are in the output station S8 in alignment with two
corresponding feeding pockets 27 of the feeding convey-
or 26 and thus ready to hand over two wraps 3 (arranged
at the output distance O from one another) to the feeding
pockets 27.

[0055] At this point, and as illustrated in Figure 25,
while the transfer pockets 30 and 31 are stationary, the
pushing elements 48 and 49 travel the work stroke there-
of: the pushing elements 48 travel the work stroke thereof
loadless since the transfer pockets 30 and 31 are not
present in the input station S6 and simultaneously the
pushing elements 49 extract two wraps 3 which are ar-
ranged at the output distance O from one another, from
the transfer pockets 30 and 31 which are in the output
station S8 and insertthe two wraps 3 into respective feed-
ing pockets 27 of the feeding conveyor 26.

[0056] Subsequently and as illustrated in Figure 25,
the transfer pockets 30 and 31 move in the same way
along the moving direction D1: the transfer pocket 31
travels the shorter stroke C2 whereas the transfer pocket
30 travels the longer stroke C1 so as to move the transfer
pockets 30 and 31 from the output station S8 to the input
station S6. By effect of the differentiated strokes C1 and
C2, the transfer pockets 30 and 31 moving from the out-
put station S8 to the input station S6 increase the mutual
distance thereof (from the output distance O to the input
distance I).

[0057] Atthis point, the transfer unit C is in the situation
illustrated in Figure 22 and the cycle described above
restarts.

[0058] The embodiment illustrated in Figures 12-21,
which provides for the presence of the four transfer pock-
ets 28, 29, 30 and 31, allows extending the pauses be-
tween the movements of the transfer pockets 28, 29, 30
and 31 along the moving direction D1 and thus allows
transferring also relatively "long” (i.e. more developed
along the main direction D2) wraps which need more time
for entering/exiting from the transfer pockets 28, 29, 30
and 31 (due to the length thereof); on the other hand, the
embodiment illustrated in Figures 12-21, which provides
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for the presence of the four transfer pockets 28, 29, 30
and 31, is bulkier, i.e. has a greater development along
the moving direction D1.

[0059] Instead, the embodiment illustrated in Figures
22-25, which provides for the presence of only two trans-
fer pockets 30 and 31, is more compact, i.e. has asmaller
development along the moving direction D1; on the other
hand, the embodiment illustrated in Figures 22-25, which
provides for the presence of only two transfer pockets 30
and 31, requires shorter pauses between the movements
of the transfer pockets 30 and 31 along the moving di-
rection D1 and thus allows transferring only relatively
"short" (i.e. less developed along the main direction D2)
wraps 3 which need less time for entering/exiting from
the transfer pockets 30 and 31 (by effect of their limited
length).

[0060] According to a preferred but non-binding em-
bodiment, the movement of the various components
(wrap wheels, feeding conveyors, pushing elements,
movable folding elements...) of the packaging machine
9 is carried out by means of respective electric motors
which are mechanically independent of one another and
are synchronised (i.e. moved in step) in a virtual manner
(i.e. not by means of a physical constraint, but by means
of a control constraint). Normally, one electric motor is
considered as reference ("master”) and all the other elec-
tric motors ("slaves”) track the position of the electric mo-
tor of reference ("master"”). In order to obtain the linear
movements (i.e. which provide for a movement along a
rectilinear trajectory), arotating electric motor is generally
used which leads into rotation a pinion which engages
with a rack; i.e. a "pinion-rack" mechanism is used for
transforming the rotary movement generated by the elec-
tric motor into a linear movement.

[0061] The embodiments described herein can be
combined with one another without departing from the
scope of protection of the present invention.

[0062] The transfer unit C described above has many
advantages.
[0063] First of all, the transfer unit C described above

allows operating at a high production speed (i.e. with a
high number of wraps 3 produced in the time unit) without
damaging the wraps 3.

[0064] Furthermore, the transfer unit C described
above allows changing the size of the packets of ciga-
rettes 1 in a relatively simple and fast manner.

[0065] Finally, the transfer unit C described above is
compact and has an optimum accessibility to all the com-
ponents thereof (a particularly useful characteristic dur-
ing the execution of a size change).

[0066] The embodiment illustrated in the accompany-
ing figures refers to the embodiment of a packet of cig-
arettes, but the present invention is applicable without
substantial modifications also to the manufacturing of any
other type of packet of smoking articles (for example a
packet of cigars, a packet of electronic cigarettes of the
liquid vaporisation type, a packet of new generation cig-
arettes without tobacco combustion...)
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Claims

A transfer unit (C) to transfer wraps (3) containing
groups of smoking articles changing the mutual dis-
tance thereof; the transfer unit (C) comprises:

at least two transfer pockets (30, 31), each de-
signed to house a respective wrap (3);

at least one first output station (S8);

one single input station (S6);

an insertion device (32), which is configured to
simultaneously insert two wraps (3), which are
arranged at an input distance (I) from one an-
other, into the transfer pockets (30, 31), which
are together in the input station (S6);

an extracting device (33), which is configured to
simultaneously extract two wraps (3), which are
arranged at an output distance (O) from one an-
other, which is different from the input distance
(1), from the transfer pockets (30, 31), which are
together in the first output station (S8), so as to
insert the two wraps (3) into at least one feeding
pocket (27) of a feeding conveyor (26); and

a first moving device (34), which is configured
to simultaneously move the two transfer pockets
(30, 31) between the input station (S6) and the
first output station (S8);

the transfer unit (C) is characterised in that:

the extracting device (33) is configured to
simultaneously insert the two wraps (3) into
two respective and different feeding pock-
ets (27) of the feeding conveyor (26); and
the first moving device (34) is configured to
simultaneously move, along a moving direc-
tion (D1), the two transfer pockets (30, 31)
between the input station (S6) and the first
output station (S8) causing the two transfer
pockets (30, 31) to travel strokes (C1, C2)
with a different length.

The transfer unit (C) according to claim 1, wherein:

the input station (S6) and the first output station
(S8) are aligned with one another along the mov-
ing direction (D1); and

the two transfer pockets (30, 31) are aligned with
one another along the moving direction (D1).

The transfer unit (C) according to claim 1 or 2, where-
in the first moving device (34) comprises a first ac-
tuator element (35), which is connected to a transfer
pocket (31), and a second actuator element (36),
which is separate from and independent of the first
actuator element (35) and is connected to another
transfer pocket (30).

The transfer unit (C) according to claim 3, wherein
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the first moving device (34) always moves, along the
movingdirection (D1), the two actuator elements (35,
36) in the same way and causing the two actuator
elements (35, 36) to travel differentiated stokes (C1,
C2).

The transfer unit (C) according to claim 3 or 4, where-
in the first moving device (34) comprises:

a first operating member (37), which moves the
first actuator element (35) along the moving di-
rection (D1) alternatively in both ways; and

a second operating member (38), which moves
the second actuator element (36) along the mov-
ing direction (D1) alternatively in both ways.

The transfer unit (C) according to claim 5, wherein
the first operating member (37) comprises a first
electric motor and the second operating member
(38) comprises a second electric motor, whichis sep-
arate from and independent of the first electric motor.

The transfer unit (C) according to claim 5, wherein:

the first moving device (34) comprises one sin-
gle common electric motor (39);

the first operating member (37) transmits the
motion from the common electric motor (39) to
the first actuator element (35); and

the second operating member (38) transmits the
motion from the common electric motor (39) to
the second actuator element (36).

8. The transfer unit (C) according to claim 7, wherein:

the first operating member (37) comprises a first
rocker arm (40), which is hinged at the centre
so as to rotate around a first rotation axis (42)
and is connected, at an end, to the first actuator
element (35); and

the second operating member (38) comprises a
second rocker arm (43), which is hinged at the
centre so as to rotate around a second rotation
axis (44) and is connected, at an end, to the
second actuator element (36).

9. The transfer unit (C) according to claim 8, wherein:

the two rocker arms (40, 43) are connected to
one another by means of a connection arm (45)
so as to rotate, together, around the respective
rotation axes (42, 44);

the common electric motor (39) transmits the
rotation movement to only one of the two rocker
arms (40, 43) by means of an eccentric arm (46),
which is hinged to a lever (47), which is integral
to the rocker arm (40).
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The transfer unit (C) according to one of the claims
from 1 to 9, wherein:

the insertion device (32) comprises two first
pushing elements (48), which are arranged in
the area of the input station (S6) and are mov-
able perpendicularly to the moving direction
(D1); and

the extracting device (33) comprises two second
pushing elements (49), which are arranged in
the area of the first output station (S8) and are
movable perpendicularly to the moving direction
(D1).

The transfer unit (C) according to claim 10 and com-
prising:

a common rigid support element (50), which
supports both the two first pushing elements (48)
and the two second pushing elements (49); and
a second moving device (51), which alternative-
ly moves the third support element (50) both
along a main horizontal direction (D2), which is
perpendicular to the moving direction (D1), and
along a secondary vertical direction (D3), which
is perpendicular to the main direction (D2) and
perpendicular to the moving direction (D1).

The transfer unit (C) according to claim 11, wherein
the second moving device (51) causes the third sup-
port element (50) to travel a work stroke by moving
the third support element (50) only along the main
direction (D2) and causes the third support element
(50) to travel a return stroke by moving the third sup-
port element (50), at first, in the secondary direction
(D3) and downwards, then in the main direction (D2)
with an opposite way relative to the work stroke and,
finally, in the secondary direction (D3) and upwards.

The transfer unit (C) according to one of the claims
from 1 to 12, wherein:

four transfer pockets (28, 29, 30, 31) are provid-
ed, each designed to house a respective wrap
3)

two output stations (S7, S8) are provided with
the input station (S6) arranged between them;

the insertion device (32) is designed to simulta-
neously inserttwo wraps (3), which are arranged
at an input distance (I) from one another, into a
firsttransfer pocket (30) and into a second trans-
fer pocket (31), which are together in the input
station (S6), or into a third transfer pocket (28)
and into a fourth transfer pocket (29), which are
together in the input station (S6);

the extracting device (33) is designed to simul-
taneously extract two wraps (3), which are ar-
ranged at the output distance (O) from one an-
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10

14.

15.

16.

17.

other, from the first transfer pocket (30) and from
the second transfer pocket (31), which are to-
gether in the first output station (S8), or from the
third transfer pocket (28) and from the fourth
transfer pocket (29), which are together in a sec-
ond output station (S7), which is opposite the
first output station (S8) relative to the input sta-
tion (S6); and

the first moving device (34) is designed to move,
along the moving direction (D 1), the first transfer
pocket (30) and the second transfer pocket (31)
between the input station (S6) and the first out-
put station (S8) and, simultaneously, is de-
signed to move the third transfer pocket (28) and
the fourth transfer pocket (29) between the sec-
ond output station (S7) and the input station
(S6).

The transfer unit (C) according to claim 12, wherein
the first transfer pocket (30) and the second transfer
pocket (31) are arranged on one side, whereas the
third transfer pocket (28) and the fourth transfer
pocket (29) are arranged on the opposite side so that
the first transfer pocket (30) and the fourth transfer
pocket (29) are arranged between the second trans-
fer pocket (31) and the third transfer pocket (28).

The transfer unit (C) according to claim 12 or 13,
wherein the first moving device (34) comprises a first
actuator element (35), which is connected to the sec-
ond transfer pocket (31) and to the third transfer
pocket (28), which, hence, always move in a syn-
chronous manner, and a second actuator element
(36), which is separate from and independent of the
first actuator element (35) and is connected to the
first transfer pocket (30) and to the fourth transfer
pocket (29), which, hence, always move in a syn-
chronous manner.

The transfer unit (C) according to claim 12, 13 or 14,
wherein:

the insertion device (32) comprises two first
pushing elements (48), which are arranged in
the area of the input station (S6) and are mov-
able perpendicularly to the moving direction
(D1); and

the extracting device (33) comprises two pairs
of second pushing elements (49), which are ar-
ranged in the area of the output stations (S7,
S8)and are movable perpendicularly to the mov-
ing direction (D1).

The transfer unit (C) according to one of the claims
from 1 to 16, wherein the feeding conveyor (26)
moves along a feeding path (P3), which is parallel
to the moving direction (D1), travelling a stroke,
which is equal to the output distance (O), at a double
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rate relative to a movement of the extracting device
(33).

18. A transfer method to transfer wraps (3) containing
groups of smoking articles changing the mutual dis-
tance thereof; the transfer method comprises the
steps of:

simultaneously inserting, by means of an inser-
tion device (32), two wraps (3), which are ar-
ranged ataninput distance (I) from one another,
into the transfer pockets (30, 31), which are to-
gether in one single input station (S6);
simultaneously extracting, by means of an ex-
tracting device (33), two wraps (3), which are
arranged at an output distance (O) from one an-
other, which is different from the input distance
(1), from the transfer pockets (30, 31), which are
together in an output station (S8), so as to insert
the two wraps (3) into at least one feeding pocket
(27) of a feeding conveyor (26); and
simultaneously moving, by means of a moving
device (34), the first transfer pocket (30) and the
second transfer pocket (31) between the input
station (S6) and the output station (S8);

the transfer method is characterised in that:

the extracting device (33) simultaneously
inserts the two wraps (3) into two respective
and different feeding pockets (27) of the
feeding conveyor (26);

and

the moving device (34) simultaneously
moves along a moving direction (D1) the
two transfer pockets (30, 31) between the
input station (S6) and the output station (S8)
causing the two transfer pockets (30, 31) to
travel strokes (C1, C2) with a different
length.
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