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(57)  Adevice is described for conveying smoking ar-
ticles or parts of smoking articles, comprising:

- afirst rotor (2), rotatable about a first rotation axis (11);
- a second rotor (4), rotatable about a second rotation
axis (12) parallel to the first rotation axis (I1) and moved
away with respect to the latter along a reference axis (R);
and

- a plurality of conveying members (6) for receiving smok-
ing articles or parts of smoking articles, which are mount-
ed on the second rotor (4), according to a arrangement
in series around the second rotation axis (12), and each
one is rotatable about a respective rotation axis (li) par-
allel to the second rotation axis (12) of the second rotor

(4);

A DEVICE FOR CONVEYING SMOKING ARTICLES OR PARTS OF SMOKING ARTICLES

- a plurality of members (8) for rotationally connecting
the first rotor (2) to the second rotor (4), which are ar-
ranged in series around the first and the second rotation
axis (11, 12), and each have afirstend (82) that is coupled
in a rotatable manner to the first rotor (2), and a second
end (81) thatis coupled in a rotatable manner to the sec-
ond rotor (4), and is fixed to a respective conveying mem-
ber (8) of the plurality of conveying members.

The device is characterized in that each connecting
member (8) comprises a weakened portion (84) such that
it causes a privileged deformation of the connecting
member (8) inducing a movement of the first end (81)
with respect to the second end (82), along a direction
parallel to the reference axis (R).
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Description

Field of the invention

[0001] The present invention relates to a device for
conveying smoking articles or parts of smoking articles,
comprising:

- afirst rotor, rotatable about a first rotation axis;

- asecondrotor, rotatable about a second rotation axis
parallel to the first rotation axis, and moved away
with respect to the latter along a reference axis; and

- aplurality of conveying members for receiving smok-
ing articles or parts of smoking articles, which are
mounted on the second rotor, according to a ar-
rangementin series around the second rotation axis,
and each one is rotatable about a respective rotation
axis parallel to the second rotation axis of the second
rotor;

- aplurality of members for rotationally connecting the
first rotor to the second rotor, which are arranged in
series around the first and the second rotation axis,
and each have afirstend thatis coupledin a rotatable
manner to the first rotor, and a second end that is
coupled in a rotatable manner to the second rotor,
and is fixed to a respective conveying member of the
plurality of conveying members.

[0002] The structure of such a device requires a very
high manufacturing precision to ensure that all the con-
necting members are coupled, each in a correct way, to
the two rotors of the device. Any deviations in manufac-
turing tolerances may lead to forced couplings wherein
the components have internal stresses which - in the long
run - lead to premature wear of the components and a
greater risk of breakage.

[0003] The present invention aims to provide an im-
proved solution, in particular, which is capable of oper-
ating efficiently evenin the presence of deviations in man-
ufacturing tolerances.

[0004] Thisobjectisachieved by means ofaconveying
device having the characteristics referred to in claim 1.
The present invention also relates to an assembly meth-
od according to claim 9.

[0005] The claims form an integral part of the disclo-
sure provided here.

[0006] Further characteristics and advantages of the
invention will become evident from the description that
follows with reference to the attached drawings, provided
purely by way of non-limiting example, wherein:

Figure 1 represents an example of a conveying device
according to the present invention, according to an ax-
onometric view;

- Figure 2 is a cross-sectional view of the device of
Figure 1, according to the cross-sectional plane Il-
of Figure 1;

- Figure 3is another cross-sectional view of the device
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of Figure 1, according to the cross-sectional plane
1I-111 of Figure 1;

- Figure 4 represents a connection member of the de-
vice of Figure 1, according to an axonometric view;

- Figure 5 represents a front view of the connecting
member of Figure 4;

- Figure 6 represents a cross-sectional view of the
connecting member of Figure 4, according to the
plane VI-VI of Figure 5.

[0007] Inthe following description, various specific de-
tails are illustrated aimed at a thorough understanding of
the embodiments. The embodiments may be implement-
ed without one or more of the specific details, or with
other methods, components, materials, etc. In other cas-
es, known structures, materials or operations are not
shown or described in detail to avoid obscuring various
aspects of the embodiments.

[0008] The references used here are only for conven-
ience and do not therefore define the field of protection
or the scope of the embodiments.

[0009] Theconveyordevice described hereisintended
for applications in the field of the production of smoking
articles, in particular, for transporting smoking articles or
parts of smoking articles.

[0010] With reference to the Figures, the device de-
scribed here, indicated as a whole with the reference
number 10, comprises:

- afirst rotor 2, rotatable about a first rotation axis 11;

- asecond rotor 4, rotatable about a second rotation
axis 12, parallel to the rotation axis 11 and moved
away with respect to the latter along a reference axis
R;

- a plurality of transport members 6 for receiving the
smoking articles or the parts of smoking articles,
which are mounted on the second rotor 4; and

- a plurality of members 8 for connecting the rotor 2
to the rotor 4 in rotation.

[0011] The transport members 6 are mounted on the
rotor 4 in a series, circular arrangement around the rota-
tion axis 12.

[0012] Each transport member 6 has a seat 6A for
housing a smoking article or a part of a smoking article.
[0013] Aswillbe seenin detail below, during operation,
the transport members 6 rotate around the rotation axis
12, due to the rotation of the rotor 4 around this axis,
maintaining the same orientation regardless of the an-
gular position assumed around the rotation axis 12.
[0014] The transport members 6 are mounted on the
rotor 4 so as to be rotatable, each around a respective
rotation axis li parallel to the rotation axis 12 of the rotor 4.
[0015] In particular, in one or more preferred embodi-
ments, such as the oneillustrated, the transport members
6 are directly fixed to the ends 31 of respective shafts 30
mounted in the rotor 4 in a rotatable manner around the
rotation axes li.
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[0016] Opposite ends 32 of the shafts 30 project from
the rotor 4 in the opposite direction to the transport mem-
bers 6, and engage the connection members 8.

[0017] The connecting members 8 are also arranged
in a circular series, around the rotation axes 12 and 11,
in positions corresponding to the transport members 6.
[0018] With reference to Figures 4, 5 and 6, each con-
necting member 8 comprises a first end portion 81, sub-
stantially cylindrical, which is engaged by the end 32 of
the shaft 30, and a second end portion 82, also substan-
tially cylindrical, which is attached to the rotor 2.

[0019] The connecting member 8 also comprises a
connecting portion 83, which connects the two end por-
tions 81, 82 to each other. The portion 81 comprises an
inner cavity 81A, which is rotatably coupled with the end
32 of the shaft 30. On the other hand, the portion 82 also
comprises a cavity 82A, which is rotatably engaged by a
fixing pin 11 carried by the rotor 2.

[0020] In view of the above, the person skilled in the
artwillunderstand that the configurationillustrated above
reproduces a mechanism with operation of the Schmidt
joint type, or rather, wherein the connecting members 8
perform both the function of transmitting the rotation of
the rotor 2 to the rotor 4, and the function of making the
shafts 30 - and therefore the transport members 6 - rotate
around the rotation axes li so that the orientation of the
transport members 6 with respect to the rotation axes I1,
12 remains constant.

[0021] According to an important characteristic of the
solution described here, the connecting members 8 each
comprise a weakened portion 84 such as to cause a priv-
ileged deformation of the connecting member 8, which
induces a displacement of the end portion 81 with respect
to the end portion 82 along a direction parallel to the
reference axis R.

[0022] Figure 3 schematically represents the relative
movement between the two portions 81, 82 of each con-
necting member 8, made possible by the presence of the
weakened portion 84.

[0023] Preferably, the movementindicated above has
a single component, which is located on a plane orthog-
onal to the rotation axes 11, 12 and is parallel to the
reference axis R.

[0024] The weakened portion 84 may have various
configurations depending on the structure of the connect-
ing member 8 and on the operating requirements of the
specific applications.

[0025] With reference to the embodiment illustrated in
the figures, the weakened portion 84 is obtained on the
end portion 82. Alternatively, the weakened portion 84
may instead be obtained on the end portion 81.

[0026] In one or more preferred embodiments, such
as the one illustrated, the weakened portion 84 is made
by means of a plurality of through-slits 84A, which join
opposite sides of the outer side surface of the end portion
82 and which extend on planes parallel to each other.
[0027] The slits 84A identify layer regions 84B in the
same portion 82, which are superimposed and separated
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from each other by the slits 84A.

[0028] The slits 84A have closed ends 84A’ defining
bridge portions 84C, which each connect two adjacent
layer regions 84B.

[0029] Thebridge portions 84C are arranged alternate-
ly in opposite positions with respect to an axis K parallel
to the reference axis R.

[0030] Each layer region 84B is detachable from the
adjacent layer region by the effect of a bending deforma-
tion of the respective bridge portion 84C. This removal
of the layer region occurs according to a rotation move-
ment, around an ideal axis passing through the bridge
portion, according to a given direction of rotation, which
is variable according to the position wherein the relative
bridge portion 84C is located with respectto the reference
axis K.

[0031] Specifically, with reference to Figure 6, where
the relative bridge portion 84C is to the left of the axis K,
the layer region 84B moves away from the adjacent layer
region 84B, which lies below (with reference to the Fig-
ure), according to a counterclockwise rotation move-
ment. On the contrary, where the relative bridge portion
84C is positioned to the right of the axis K, the layer region
84B moves away from the adjacent lower layer region
84B according to a clockwise rotation movement.
[0032] The alternation of the bridge portions 84C in
positioning with respect to the axis K causes the recip-
rocal removal of the layer regions 84B to cause an overall
displacement of the portion 81 - or at least of its seat 81A
- with respect to the portion 82 along the axis K.

[0033] Thanks to the movement indicated, each con-
necting member 8 of the device described here is able
to find an alignment between its own end portions 81, 82
and the seats intended to receive them obtained in the
two rotors 2, 4 - or rather, the shafts 30 and the pins 11
in the illustrated embodiment -, so as to compensate for
any deviations from an ideal position by the aforesaid
seats.

[0034] This is achieved through, only, a deformation
of the weakened portion 84, in a controlled manner as
described above, so that in the connecting member 8 no
deteriorating internal stresses are generated for the com-
ponent and the means with which it cooperates.

[0035] This solution, therefore, ensures operating effi-
ciency regardless of the actual manufacturing precision
of the device components, and also facilitates the as-
sembly operation of the device itself.

[0036] Of course, without prejudice to the principle of
the invention, the details of construction and the embod-
iments may vary, even significantly, with respect to those
illustrated here, purely by way of non-limiting example,
without departing from the scope of the invention as de-
fined by the attached claims.

Claims

1. A device for conveying smoking articles or parts of
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smoking articles, comprising:

- a first rotor (2), rotatable about a first rotation
axis (11);

- a second rotor (4), rotatable about a second
rotation axis (12) parallel to the first rotation axis
(11) and moved away with respect to the latter
along a reference axis (R); and

- a plurality of conveying members (6) for receiv-
ing smoking articles or parts of smoking articles,
which are mounted on the second rotor (4), ac-
cording to a arrangement in series around the
second rotation axis (12), and each one is rotat-
able about a respective rotation axis (li) parallel
to the second rotation axis (12) of the second
rotor (4);

- a plurality of members (8) for rotationally con-
necting the first rotor (2) to the second rotor (4),
which are arranged in series around the firstand
the second rotation axis (11, 12), and each have
afirstend (82) thatis coupled in a rotatable man-
ner to the first rotor (2), and a second end (81)
that is coupled in a rotatable manner to the sec-
ond rotor (4), and is fixed to a respective con-
veying member (6) of the plurality of conveying
members;

said device being characterized in that:

- each connecting member (8) comprises a
weakened portion (84) such that it causes a priv-
ileged deformation of the connecting member
(8) inducing a movement of the first end (81)
with respect to the second end (82), along a di-
rection parallel to the reference axis (R).

Adevice accordingtoclaim 1, wherein the weakened
portion (84) is made by means of removing material,
preferably wire electro-erosion.

A device according to claims 1 or 2, wherein the
weakened portion (84) has a plurality of localised
regions (84C) with increased flexure deformability
with respect to the surrounding regions, which, when
subjected to flexure deformation, cause an overall
movement of the first end (82) with respect to the
second end (81), along a direction parallel to the ref-
erence axis (R).

A device according to any one of the preceding
claims, wherein each connecting member (8) com-
prises a first portion that is substantially cylindrical
(82) defining the first end of the connecting member,
a second portion that is substantially cylindrical (81)
defining the second end of the connecting member,
which is parallel and displaced with respect to the
first cylindrical portion (81), and a third portion (83)
connecting the first portion (82) to the second portion
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(81), and wherein the weakened portion (84) is ob-
tained on the first or second portion (81, 82).

A device according to claim 4, wherein on the first
or second cylindrical portion (81, 82) a plurality of
through-slits (84A) are made, which join together op-
posite sides ofthe outer side surface of the cylindrical
portion (81), and extend on planes that are parallel
to one another, said slits defining layer regions (84B)
in the cylindrical portion (81), which are superim-
posed to one another and separated from one an-
other by the plurality of slits (84A).

A device according to claim 5, wherein the layer re-
gions (84B) are each connected to an adjacent layer
region via respective bridge portions (84C), which
are made at closed ends (84’) of the slits (84A), each
layer region (84B) being movable away from the ad-
jacent layer region as a result of flexure deformation
of the respective bridge portion (84C).

A device according to claim 6, wherein the bridge
portions (84C) are alternately arranged in opposite
positions with respect to an axis (K) parallel to the
reference axis (R), so that each layer region can be
moved away from an adjacent layer region according
to a rotation movement in a first rotation direction,
and another layer region successive to the adjacent
layer region can be moved away from the adjacent
layer region according to a rotation movement in a
second direction opposite to the first direction.

A device according to any one of the preceding
claims, wherein the second end (81) of the connect-
ing member (8) is rotatable about the same rotation
axis (li) of the respective conveying member (6).

A method for assembling a conveyor device accord-
ing to any one of the preceding claims, comprising
the steps of:

- providing the first rotor (2), which can rotate
about the first rotation axis (11);

- providing the second rotor (4) which can rotate
about the second rotation axis (12); and

- mounting the plurality of conveying members
(6) on the second rotor (4), according to an ar-
rangement in series about the second rotation
axis (12), and so that each conveying member
(6) can rotate about a respective rotation axis
(li) parallel to the second rotation axis (12) of the
second rotor;

- mounting the plurality of connecting members
(8) on the first rotor and on the second rotor (2,
4) for rotationally connecting the first rotor (2) to
the second rotor (4),

wherein mounting each connecting member (8)
comprises coupling the first end (82) of the con-
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necting member (8) in a rotatable manner to the
first rotor (2), and coupling the second end (81)
ofthe connectingmember (8) in a rotatable man-
ner to the second rotor (4), and it is fixed to a
respective conveying member (6) of the plurality 5
of conveying members;
and
wherein coupling the first or the second end of
the connecting memberincludes moving the first
or the second end (82, 81) with respect to the 10
second or first end (81, 82) of the connecting
member, along a direction parallel to the refer-
ence axis (R), exclusively deforming the weak-
ened portion (84) of the connecting member, for
aligning the first or second end (82, 81) of the 15
connecting member (8) to a respective seat
made on the first or second rotor (2, 4), which
is configured to receive the first or second end
(82, 81) of the connecting member (8).
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