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(54) METHOD AND UNIT FOR INSPECTING MULTISEGMENT ROD‑SHAPED ARTICLES

(57) A unit (1) for inspecting multisegment, rod-
shaped articles (100) comprises at least one supporting
element (2) having at least one containment compart-
ment for a plurality of articles (100), at least one emitting
device (3) configured to emit a light beam (F) in the
direction of the lateral surface of at least one article
(100), at least one detecting device (4) configured to
capture the light emitted by an end surface of the article
(100) to generate an identification signal identifying the
intensity of the light captured, and a control unit (5)
configured to receive and process the identification sig-
nal in order to obtain information relating to the orientation
of each article (100). The unit (1) comprises at least one
light guide (500) at least partly surrounding the contain-
ment compartment and configured to receive the light
produced by the light beam (F) and to convey the light
around the plurality of articles (100) positioned in the
containment compartment.
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Description

[0001] This invention addresses the tobacco industry
and relates to a unit and method for inspecting multi-
segment articles.
[0002] In the field relevant to this invention, the prior art
teaches that a plurality or mass of articles can be trans-
ferred along a processing or transfer path by means of an
indirect guide, that is to say, by means of a bottom guide
(a conveyor belt, a bottom wall of a tray, a flexible or
movable wall for filling a hopper, or other means) support-
ing the articles, where the articles interact with each other
by frictional contact and gravitational force. In this situa-
tion, the articles which are not directly supported by the
bottom guide are susceptible of uncontrolled alteration of
their orientation, with the risk of one or more articles
rotating about directions which are inclined relative to
their axes.
[0003] Moreover, in the field relevant to this invention,
there is also a need to pack the articles in a packet in such
a way that all the articles are oriented the same way.
[0004] The purpose of the invention is thus to identify
the orientation adopted by each article in a group of mass
of articles in order to identify whether the article is or-
iented in the correct direction or in the opposite direction.
Indeed, when a mass of articles is being moved or when
spaces such as hoppers or trays are being filled, one or
more articles may be incorrectly oriented, making them
unsuitable for subsequent packing.
[0005] Typically, traditional smoking articles have dif-
ferent ends, with physical and visual properties such as to
be easily identifiable so that any article that is incorrectly
oriented can be easily detected by a simple optical in-
spection device which can capture images of the articles.
[0006] More recently developed smoking articles,
however, can be made with a filter segment at a first
end and closing segment, or "plug" at the other end,
between which there are several other kinds of seg-
ments, such as, for example, tubular segments, an aero-
sol generating segment, and so on. Such articles are
suitable, for example, for forming an aerosol by heating,
more particularly, by induction heating using a device in
which the article is partly inserted.
[0007] Disadvantageously, the ends of such articles
are visually identical: for example, they are white. That is
because the materials the filters and closing segments
are made of are visually similar. These materials are
selected, for example, from the group comprising acet-
ate, monoacetate or crimped paper.
[0008] Therefore, the filter segment and the closing
segment, although they differ in axial length and are
made of different materials, are similar in outward ap-
pearance.
[0009] It is therefore difficult to identify the end surfaces
defined by the filter segment through an ordinary image
captured by a camera, since making a distinction be-
tween the end defined by the filter segment and the end
defined by the closing segment on the basis of aesthetic

parameters such as colour, hue or surface effect is in-
deed complex, if not improbable.
[0010] An inspection performed using ordinary image
capturing methods, with ordinary cameras, for example,
would thus be fruitless because the filter and the closing
segments look the same.
[0011] Known in the prior art, however, are systems
which are capable of distinguishing between the ends of
the articles according to the angle at which a light beam is
absorbed along the axis of extension of the article. A
solution of this kind is known from application
WO2021/165303.
[0012] In particular, that application discloses position-
ing a lighting device, configured to emit a light beam in the
direction of a lateral surface of at least one article, and an
evaluation device, configured to receive the emitted light
at an end surface of the irradiated article (and generated
by the light beam itself).
[0013] Depending on the orientation of the article, the
intensity of the light that emerges from the end being
examined differs and this information can be used to
identify the way the article in the group of articles is
oriented. Such a method, however, has the disadvantage
of not ensuring adequate precision in identifying the
orientation of rod-shaped articles, in particular in the case
of articles arranged in more than one row.
[0014] In particular, the Applicant has found that in-
specting superposed rows of articles according to the
above-mentioned solution is subject to errors because
the light beam emitted by the lighting device irradiates
only the lateral surfaces of articles of a row facing the
lighting device, while irradiation of the inner rows is more
attenuated. As a result of the attenuated light, inspection
of the articles in the inner rows is less effective. Obviously,
duplicating the device on the other side could, ideally,
partly make up for this drawback but it would mean
creating a more complex and expensive structure which
would in any case suffer from the same drawbacks
caused by the light being attenuated in the case of addi-
tional inner rows.
[0015] The aim of this invention is therefore to provide a
unit and a method for inspecting multisegment articles
and capable of ensuring an effective process of identify-
ing the orientation of an article.
[0016] Another aim of this invention is to provide a unit
and a method for inspecting multisegment articles and
capable of attaining a high level of reliability by greatly
limiting inspection errors, in particular with reference to
applications which involve inspecting articles which are
arranged in superposed rows. A further aim of this in-
vention is to provide a unit and a method for inspecting
multisegment articles and capable of simplifying the
structure needed for inspection.
[0017] The Applicant has found that by using a light
guide, positioned to surround a group of articles, ar-
ranged in parallel rows, around the respective lateral
surfaces, and irradiating the articles with a light beam
incident upon the light guiding device, it is possible not
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only to illuminate the articles of the first row directly but
also to convey some of the light around the articles and
direct it towards the row underneath, thus obtaining pre-
cise and reliable information regarding the orientation of
each article. For example, in the case of articles arranged
in two or more rows, the light guide allows conveying the
light from a row located proximally to a point where the
light beam is emitted to a row located distally to the point
where the light beam is emitted.
[0018] The technical purpose indicated and the aims
specified are thus achieved by a unit for inspecting multi-
segment articles and by a method for inspecting multi-
segment articles, comprising the technical features de-
scribed in claims 1 and 20, respectively, and/or in one or
more of the claims dependent thereon.
[0019] The invention is described below with reference
to the accompanying drawings, which illustrate a non-
limiting embodiment of it, in which:

- Figure 1 shows a cross-sectional view of an embodi-
ment of a rod-shaped smoking article inspectable by
the inspection unit and/or by applying the method
according to this invention;

- Figure 2 shows a schematic exploded view of a unit
for inspecting multisegment articles, like the article of
Figure 1, for example, used for implementing the
method according to this invention;

- Figure 3 shows a schematic perspective view of the
unit for inspecting multisegment articles of Figure 2;

- Figure 4 shows a schematic side view of the unit for
inspecting multisegment articles of Figure 3;

- Figure 5 shows a two-dimensional image and a
respective intensity graph generated by a prior art
inspection unit and/or by applying a prior art inspec-
tion method;

- Figures 6 to 8 show two-dimensional images and
respective intensity graphs generated by the units of
Figures 2‑4 and/or by applying the method according
to this invention, in different embodiments.

[0020] In the accompanying drawings, the numeral
100 denotes in its entirety a rod-shaped multisegment
article, and the numeral 1 denotes in its entirety a unit for
inspecting articles 100 (and represented schematically
and only partially in the accompanying drawings) accord-
ing to this invention.
[0021] The term "rod-shaped multisegment article" is
used to mean a rod-shaped article divided into several
segments and defining, or intended to define, a smoking
article, in particular intended to form a smoking article
suitable for generating an aerosol by heating, preferably
by heat generated externally by electromagnetic induc-
tion or by conduction.
[0022] The article 100, as shown in Figure 1, extends
along a respective axis of extension X between opposite
end surfaces 100a and 100b and comprises a lateral
surface 100c extending between the end surfaces 100a
and 100b. The article 100 is divided at least into one filter

segment 101, one closing segment 102 and, between the
filter segment 101 and the closing segment 102, other
segments responsible for forming and treating the aero-
sol. These other segments may comprise, preferably, a
segment 103 of material suitable for generating an aero-
sol by heating, and at least one tubular segment 104.
Thus, the filter segment 101, the closing segment 102,
the segment 103 and the tubular segment 104 are dis-
posed in sequence along the axis of extension X.
[0023] In detail, the filter segment 101 and the closing
segment 102 are intended to define respectively a first
end surface 100a of the article 100 and a second end
surface 100b of the article 100.
[0024] The segment 103 is adjacent to the closing
segment 102, while the at least one tubular segment
104 is placed between the segment 103 and the filter
segment 101.
[0025] The segment 103 may contain a generic mate-
rial suitable for releasing an aerosol when heated, for
example strips of tobacco or containing a tobacco fla-
vouring, or a crimped sheet of tobacco or containing a
tobacco flavouring. The at least one tubular segment 104
may act as a spacing element between the filter element
101 and the segment 103, and/or as a cooling element,
suitable for lowering the temperature of the aerosol as a
result of the user inhaling or of the segment 103 itself
being heated.
[0026] Alternatively, the tubular segment 104 is a
spacer and is followed by a cooling segment with a
non-tubular structure.
[0027] In the embodiment illustrated in Figure 1, the
tubular segment 104 is divided into a pair of pieces 104a,
104b, suitable for performing, respectively, the function of
spacing element and the function of cooling element.
[0028] The filter segment 101 and the closing segment
102 of the same article 100 have different axial lengths,
that is to say, they differ in extent along the axis of
extension X of the article 100.
[0029] Also, the filter segment 101 and the closing
segment 102 are made of different materials, in particular
selected between acetate, monoacetate and crimped
paper.
[0030] For example, in one article 100, the filter seg-
ment 101 and the closing segment 102 may be made of
acetate and crimped paper, respectively, or of monoa-
cetate and acetate, respectively.
[0031] Although made of different materials, the filter
segment 101 and the closing segment 102 have the
same outward appearance, in particular, they have the
same colour, the same hue and the same surface struc-
ture. In particular, they have an uninterrupted end sur-
face, preferably smooth, and are white in colour. Thus, it
is not possible to visually distinguish between the filter
segment 101 and the closing segment 102, that is to say,
between the first end surface 100a and the second end
surface 100b based on aesthetic parameters.
[0032] As will become clearer as this description con-
tinues, the invention involves arranging a plurality of
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articles 100 in mutually juxtaposed fashion with the re-
spective axes of extension X parallel to each other, pre-
ferably predetermined in number and distribution suita-
ble for defining the contents of a standard packet, or
alternatively, in a mass flow configuration (moving on a
belt, downwards in a hopper) or, in yet another alterna-
tive, in a mass stored in trays or containers.
[0033] Next, the lateral surface 100c of at least one
article 100 is irradiated with a light beam F, which is
conveyed around the plurality of articles 100 by a light
guide 500 and, thanks to the fact that the closing segment
102 and the filter segment 101 have different axial
lengths, detecting the light emitted frontally by the articles
themselves allows obtaining information relating to the
orientation of the irradiated article 100.
[0034] In particular, the absorption of the light beam F
along the article 100 (that is, from the lateral surface 100c
to each of the end surfaces 100a, 100b) is different
according to the length of the end segment 100a,
100b, hence according to the orientation of the article
100.
[0035] By "orientation" is meant the spatial position of
the article 100 along its axis of extension X. In particular,
the article 100 has two possible orientations in two op-
posite directions.
[0036] Described in detail below are the procedures
and means used for inspecting the articles 100 according
to the invention.
[0037] Preferably, the unit 1 is positioned along a feed
direction of the articles 100 and is stationary. Alterna-
tively, the articles 100 may be at least temporarily sta-
tionary while the unit 1 is moved. Alternatively, both the
articles 100 and the unit 1 are moved.
[0038] Preferably, the articles 100 are subjected to
indirect guiding (during at least one step in which they
are conveyed after they have been made), where such
indirect guiding may be at the unit 1 or upstream of it.
There would be no downside to placing the unit 1 at a
remote position downstream of the indirect guiding, since
the event that generates a wrong orientation of one or
more articles only generates a wrong position of the
article 100, which is the same as when it reaches the
unit 1.
[0039] The term "indirect guiding" is used to mean a
flow of articles 100, where only a small number of the
articles is directly in contact with a guiding part, such as,
for example, a conveyor belt or a movable wall.
[0040] For example, indirect guiding may be the result
of gravity feed inside a hopper or constrained guiding of a
main (bottom) layer of articles 100, which, by moving the
main layer causes the peripheral (upper) layers of articles
100 on top of the main layer to move. This occurs, for
example, in a mass flow (mass stream) when articles are
being transported in a container or tray.
[0041] Thus, indirect guiding is indicated as an opera-
tive condition such as, potentially, to cause misalignment
of one or more articles 100 leading to them being incor-
rectly oriented.

[0042] With reference to Figures 2, 3 and 4, the unit 1
comprises at least one supporting element 2, suitable for
receiving a plurality of articles 100, for example from a
hopper (not illustrated in the accompanying drawings),
and for supporting the plurality of articles 100, positioned
with their respective axes parallel to each other.
[0043] Preferably, the supporting element 2 is movable
and has a connecting portion 2’, suitable for connecting
the supporting element 2 to a movement means such as a
chain, a belt or other closed-loop conveyor.
[0044] Preferably, the supporting element 2 is config-
ured to support a plurality of articles 100 arranged along a
plurality of superposed rows (two rows in the embodiment
illustrated) so that the articles 100 of different rows have
their respective axesof extension X parallel to eachother.
[0045] More preferably, the supporting element 2 is
configured to support a plurality of articles 100, defined
by a group of articles 100 predetermined in number and
distribution suitable for defining the contents of a stan-
dard packet to be made, and the unit 1 is preferably
located upstream of a packing station. The support 2
may therefore be a cleat of a cleated conveyor which
feeds the articles from a hopper to a packing machine.
[0046] In detail, the supporting element 2 has at least
one containment compartment V for a plurality of articles
100.
[0047] In an embodiment illustrated in Figures 2, 3 and
4, the supporting element 2 has two containment com-
partments V which are juxtaposed and separated from
each other by a middle wall 20. Each containment com-
partment V is intended to contain a respective plurality of
articles 100. In detail, the supporting element 2 is suitable
for supporting the articles 100 in such a way as to expose
one of the end surfaces 100a or 100b, or both, of each
article 100.
[0048] To obtain information relating to an orientation
of the articles 100, the invention comprises first of all
irradiating at least one article 100 with a light beam F, as
shown in Figures 3 and 4.
[0049] The light beam F is preferably a laser beam.
[0050] The light beam F is incident upon the lateral
surface 100c of at least one article 100.
[0051] In detail, irradiating the lateral surface 100c
makes it possible, using a specific device, to detect a
light intensity diffused by an end surface 100a, 100b of
the article 100 and, thanks to that intensity, to derive
information relating to an orientation of the article 100.
In effect, the filter segment 101, defining the first end
100a, and the closing segment 102, defining the second
end 100b, because they differ in axial length, cause the
light beam F to be absorbed differently along each article
100 (that is to say, along the axis X), corresponding to
different light intensities diffused by each end surface
100a, 100b.
[0052] In detail, the light beam F is emitted along a
direction or plane of emission E (schematically illustrated
in Figure 4) incident upon the lateral surface 100c of at
least one article 100 and having a predetermined angle,
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preferably perpendicular, to a positioning plane of the
irradiated lateral surface 100.
[0053] In order to irradiate at least one article 100, the
unit 1 comprises at least one emitting device 3 positioned
to face the supporting element 2 and configured to emit
the light beam F along the emitting direction E.
[0054] In an embodiment of the unit 1, the emitting
device 3 comprises a laser emitter, configured to emit
a laser light.
[0055] A similar emitter 3, configured to emit the laser
beam F, may be positioned on the opposite side of the
supporting element 2.
[0056] Once the lateral surface 100c of the article 100
has been irradiated by the light beam F, the luminous
radiation emitted by the end surface 100a, 100b is re-
ceived and measured and from that radiation, at least one
signal identifying the light intensity of the radiation is
generated. The signal generated is then processed to
obtain information relating to the orientation of each
article 100 of the plurality of articles 100.
[0057] The different axial extents of the filter segment
101 and of the closing segment 102 allows obtaining an
identification signal associated with the first end surface
100a (defined by the filter segment 101) different from the
identification signal associated with the second end sur-
face 100b (defined by the closing segment 102).
[0058] Alternatively, the emitter 3 is configured to emit
a light beam F at a predefined distance from the second
end surface 100b (defined by the closing segment 102)
and such that, if the article 100 is well oriented (that is to
say, is not incorrectly oriented), the light beam F is direc-
ted towards the segment 103, which may contain a
generic material suitable for forming an aerosol when
heated, for example, strips of tobacco or containing a
tobacco flavouring, or a crimped sheet of tobacco or
containing a tobacco flavouring. The segment 103, unlike
the other segments 101, 102 and 104 which allow at least
partly diffusing the light beam F along the article 100, is
capable of absorbing substantially all of the light beam F,
thus interrupting its flow along the article 100; as a result,
if the article 100 is incorrectly oriented, the light beam F is
directed towards the filter segment 101 and/or towards
the tubular segment 104 which do allow the light beam F
to be diffused along the article 100. The different capa-
cities of the segment 103, of the filter segment 101 and of
the tubular segment 104 to absorb the light beam F thus
allows obtaining an identification signal associated with
the first end surface 100a (defined by the filter segment
101) different from the identification signal associated
with the second end surface 100b (defined by the closing
segment 102).
[0059] Processing the identification signal thus makes
it possible to distinguish the end surfaces 100a, 100b,
hence to obtain reliable information relating to the orien-
tation of the article 100.
[0060] Preferably, the step of generating the identifica-
tion signal is carried out by optical inspection, performed
along a detecting direction R incident upon the end sur-

face 100a, 100b to be detected.
[0061] More preferably, the detecting direction R is
perpendicular to the positioning plane of the end surface
100a, 100b to be detected.
[0062] To capture the identification signal, the unit 1
comprises at least one detecting device 4, configured to
capture along the detecting direction R the light diffused
by the end surface 100a, 100b and generated by the light
beam F. Therefore, the detecting device 4 is positioned to
face the supporting element 2.
[0063] The detecting device 4 is also configured to
generate a signal identifying the intensity of the captured
light.
[0064] The identification signal comprises, for exam-
ple, one or more digital images of the end surfaces 100a,
100b detected.
[0065] The unit 1 also comprises a control unit 5, con-
figured to receive and process the signal generated by
the detecting device 4.
[0066] In particular, the control unit 5 is connected or
connectable to the detecting device 4, for example, by
specific wiring, by a wireless connection or other types of
connections. In detail, the control unit 5 is configured to
receive the identification signal (for example, the afore-
said digital images) and to process the identification
signal to obtain information relating to the orientation of
each article 100, in particular relating to the position of the
end surfaces 100a, 100b.
[0067] As will become clearer as this description con-
tinues, the Applicant has found that using a light guide
500 makes the information about the orientation of the
articles 100 more reliable, in particular when arranged in
superposed rows, where a first row of articles 100 facing
the emitting device 3 would otherwise mask the light
beam F with respect to a second row of articles 100
juxtaposed with the first row and distal to the emitting
device 3. In effect, according to an advantageous aspect
of this invention, the unit 1 comprises at least one light
guide 500, at least partly surrounding the containment
compartment V of the supporting element 2. The inven-
tion comprises a step of inserting the plurality of articles
100 into the cavity "A" of the light guide 500 so that the
light guide 500 at least partly surrounds the plurality of
articles 100.
[0068] The light guide 500 is configured to receive the
light produced by the light beam F and to convey some of
the light around the plurality of articles 100 positioned in
the containment compartment V from a first zone of the
plurality of articles 100 confronting the emitting device 3
towards a second zone of the plurality of articles 100
opposite the first zone.
[0069] In other words, the light guide 500 is suitable for
receiving the light beam F and conveying some of the
light produced by it around the containment compartment
V so as to irradiate the plurality of articles 100 contained
therein.
[0070] The Applicant has noticed that using the light
guide 500 advantageously allows collecting the light
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produced by the light beam F, propagating along the
emitting direction E and not directed towards the articles
100 of the upper row, along an at least partly closed path
surrounding the articles 100, in particular around the
respective axes of extension X, allowing the lateral sur-
faces 100c not directly exposed to the light beam F to be
irradiated. The expression "lateral surfaces 100c not
directly exposed to the light beam F" denotes the lateral
surfaces 100c of articles 100 disposed in such a way that
other articles 100, in particular, those of the row under-
neath, mask the light beam F from them. In other words,
although each article 100 not directly exposed to the light
beam F cannot be irradiated directly, nevertheless,
thanks to the light guide 500, the light produced by the
light beamF can be diverted so that those articles 100 can
also be irradiated. The light guide 500 thus allows obtain-
ing an identification signal associated with the filter seg-
ment 101 and an identification signal associated with the
closing segment 102 which are more easily distinguish-
able from each other. In more detail, the emitting direction
E is incident upon the light guide 500. Preferably, the
emitting direction E is at an angle such as to allow an
inside surface 501 of the light guide 500, facing towards
the articles 100, to totally reflect a part of the light beam F
so as to convey the maximum amount of remaining light
(residual at the fraction that reaches the upper row of
articles) around the containment compartment V, hence
around the articles 100.
[0071] Structurally, the light guide 500 comprises a first
base wall 500a, a second base wall 500b and at least one
side wall 500c positioned to join the base walls 500a,
500b.
[0072] Preferably, the supporting element 2 is config-
ured to receive articles from a hopper (not shown in the
accompanying drawings) and the first base wall 500a is a
top wall, facing towards the hopper, while the second
base wall 500b is a bottom wall, opposite the top wall
500a. In the context of the invention, however, the terms
"top" and "bottom" should be understood as being non-
limiting in that embodiments where the emitting device 3
positioned under or laterally of the supporting element 2
remain within the scope of the invention.
[0073] The light guide 500 has at least one cavity A
which is at least partly delimited by the base walls 500a,
500b and the side wall 500c.
[0074] The cavity A is open at the front and back, that is
to say, it is a through cavity, and is suitable for at least
partly defining the containment compartment V of the
supporting element 2 and for receiving the plurality of
articles 100.
[0075] Therefore, the light guide 500 is integrated pre-
ferably removably in the supporting element 2.
[0076] According to an aspect of this invention, the light
guide 500 is made in the form of a contoured slab-like
element, and the supporting element 2 is preferably
defined by a cleat of a cleated conveyor and comprises
a slot 2a in which the light guide device 500 is inserted or
insertable, preferably removably, in particular along a

direction perpendicular to the axis of extension X.
[0077] Therefore, the light guide 500 is removable from
the supporting element 2, allowing it to be replaced when
worn or for retrofitting on existing supporting elements 2
(which may be machined to make the aforementioned
slot 2a, for example by milling).
[0078] In use, the light guide 500 is positioned to con-
front the emitting device 3 to receive the light beam F at
the first base wall 500a and is configured to convey the
received light from the first base wall 500a to the second
base wall 500b and around the cavity A; that way, the light
conveyed around the plurality of articles 100 is directed
from a first zone (proximal to the first base wall 500a) to a
second zone (proximal to the second base wall 500b) of
the plurality of articles 100.
[0079] More in detail, the first base wall 500a, in use, is
at least partly traversed by the light beam F) so that a first
part of the light beam F reaches the first zone of the
plurality ofarticles 100 and a second part of the light beam
F remains trapped in the light guide 500 and is guided by it
towards the second zone of the plurality of articles 100.
[0080] In other words, a first row of articles 100 which
confronts the emitting device 3 is, in use, irradiated by the
first part of the light beam F through the first base wall
500a, while a second row of articles 100 which, in use, is
positioned in such a way as to be masked by the first row,
is irradiated by the second part of the light beam F, guided
by the light guide 500. Preferably, the first wall 500a has a
break zone, extending for the whole length of the light
guide 500 along the axis of extension X and preferably
located in a central zone of the first base wall 500a.
[0081] Preferably, the light guide 500 is made as a
single block.
[0082] Preferably, the light guide 500 is made of a
transparent material, preferably glass, polycarbonate
or Plexiglas.
[0083] Preferably, the light guide 500 is made in the
form of an insert, made of material transparent to the light
beam, insertable in the containment compartment and
being, in particular, extractable.
[0084] According to an aspect of this invention, at least
one inside wall 501 of the light guide 500, preferably each
inside wall 501, facing towards the containment compart-
ment V is aligned flush with the corresponding inside wall
of the supporting element 2 facing towards the contain-
ment compartment V.
[0085] In other words, the containment compartment V
of the supporting element 2 and the cavity A of the light
guide 500 are substantially identical and superposable.
[0086] According to an aspect of this invention, the light
guide 500, in a cross section transverse to the axis of
extension X is substantially identical to the supporting
element 2.
[0087] In the embodiment in which the supporting ele-
ment 2 has two containment compartments V, the light
guide 500 comprises a plurality of cavities A, each cor-
responding to, and associated or associable with, a
respective containment compartment V.
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[0088] Alternatively, the unit 1 comprises a respective
plurality of light guides (500), each light guide (500) being
associated with a respective containment compartment
V to surround the respective plurality of articles 100.
[0089] In another embodiment, the light guide 500
defines a cleat of a cleated conveyor, hence the support-
ing element 2.
[0090] According to an advantageous aspect of this
invention, the unit 1 comprises a reflective element 600
associated with the light guide 500 at least in the second
zone of the plurality of articles 100, preferably at the
second base wall 500b.
[0091] The reflective element 600 is located at a posi-
tion opposite the containment compartment V so that the
light conveyed by the light guide 500 is reflected towards
the articles 100.
[0092] Thus, the reflective element 600 allows the
plurality of articles 100 to be irradiated better so that
the information regarding an orientation of the articles
100 is more reliable.
[0093] Preferably, the reflective element 600 is posi-
tioned directly in contact with the light guide 500.
[0094] In order to maximize the advantages offered by
the reflective element 600, in an embodiment, the reflec-
tive element 600 is positioned at the second base wall
500b and at the side wall 500c of the light guide 500.
[0095] The reflective element 600 comprises a strip,
preferably flexible, made of a material selected between
foil and paper, preferably white paper. According to an
aspect of this invention, the detecting device 4 comprises
a camera which faces the end surface 100a, 100b to be
inspected and which is configured to capture a two-
dimensional image 300, illustrated in Figures 6, 7 and
8, containing the end surface 100a, 100b and to send the
image 300 to the control unit 5. Thus, the signal identify-
ing the intensity of the light emitted by an end surface
100a, 100b corresponds to the image 300 and the control
unit 5 is configured to receive the image 300 and to
process it, preferably by comparing the image 300 with
a reference image and/or by running a digital image
analysis algorithm.
[0096] More preferably, the control unit 5 is configured
to process the image 300 by identifying at least one
region of the image 300 corresponding to the detected
end surface 100a, 100b and considering the filling in-
tensity of the region identified.
[0097] For example, and with reference to Figures 6 to
8, the control unit 5 is configured to process the image
300 to obtain the intensity values, in particular the values
of the shades of grey, of the image 300 itself along a
detection line Y passing through a row of articles 100.
[0098] Figure 5 shows a two-dimensional image 300
captured by the detection device 4 when the detection
device comprises a camera in the case where the unit 1 is
without the light guide 500 (traditional solution), and a
graph representing the intensity of the image 300 cap-
tured along the detection line Y. In detail, along the
detection line Y, the articles labelled with the numeral

1000 are incorrectly oriented.
[0099] The graph of Figure 5 shows the values of grey
associated with different articles 100, 1000 which are
close to each other; the graph also shows a non-uniform
trend of the value of grey associated with each article
100. Thus, it is difficult to identify a value of grey extra-
neous to an occurrence of values of grey along the
detection line Y, identifying incorrectly oriented articles
1000.
[0100] Figure 6 shows the same two-dimensional im-
age 300 as Figure 5, detected in the case where the unit 1
comprises the light guide 500, and a graph representing
the intensity of the image 300 captured along a detection
line Y.
[0101] The values of grey of Figure 6 are more uniform
for each article 100, 1000, thus allowing an article 100,
1000 to be identified better based on the grey value.
[0102] Figure 7 shows a two-dimensional image 300
captured by the detection device 4 when the detection
device comprises a camera in the case where the unit 1
comprises both the light guide 500 and the reflective
element 600 made of white paper, and a graph represent-
ing the intensity of the image 300 captured along the
detection line Y.
[0103] Figure 8 shows a two-dimensional image 300
captured by the detection device 4 when the detection
device comprises a camera in the case where the unit 1
comprises both the light guide 500 and the reflective
element 600 made of foil paper, and a graph representing
the intensity of the image 300 captured along the detec-
tion line Y.
[0104] In both the graphs of Figures 7 and 8, the values
of grey are uniform for each article 100, 1000, thus
allowing an article 100, 1000 to be identified better based
on the grey value.
[0105] In addition, both the graphs of Figures 7 and 8
allow identifying the incorrectly oriented articles 1000,
since the grey values associated with them are clearly
different from the grey values of the other articles 100,
which are correctly oriented.
[0106] Thus, the light guide 500 and the reflective
element 600 act in conjunction to obtain more reliable
information regarding the orientation of the articles 100.
[0107] The invention achieves the above-mentioned
aims by eliminating the drawbacks of the prior art: in this
regard, it should be noted that the method for inspecting
articles 100, as well as the unit 1, as claimed and/or
described herein, are capable of identifying the orienta-
tion of individual articles 100 of a plurality of articles 100 in
a compact manner and with improved reliability. This
result was achieved thanks to the light guide 500 and,
preferably, also the reflective element 600 which allow
diverting the light produced by the light beam F in such a
way as to improve the way articles 100 arranged in
superposed rows are irradiated.
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Claims

1. A unit (1) for inspecting multisegment, rod-shaped
articles (100), in particular defining or intended to
define smoking articles suitable for generating aero-
sols by heating,
wherein each article (100) extends along a respec-
tive axis of extension (X) between opposite end
surfaces (100a, 100b), made from respective differ-
ent materials, and is delimited by a lateral surface
(100c) extending around the axis of extension (X)
and between the end surfaces (100a, 100b) and
wherein the unit (1) comprises:

- at least one supporting element (2) having at
least one containment compartment (V) for a
plurality of articles (100) positioned with their
respective axes (X) parallel to each other;
- at least one emitting device (3), positioned to
confront the supporting element (2) and config-
ured to emit a lightbeam (F) in the direction of the
lateral surface (100c) of at least one article (100)
of the plurality of articles (100);
- at least one detecting device (4), positioned to
confront the supporting element (2) and config-
ured to capture the light emitted by an end sur-
face (100a, 100b) of the article (100) and pro-
duced by the light beam (F) and to generate an
identification signal identifying the intensity of
the light captured;
- a control unit (5) connected or connectable to
the detecting device (4) and configured to re-
ceive the identification signal and to process the
identification signal to obtain an information item
relating to the orientation of each article (100) of
the plurality of articles (100), in particular relating
to the position of the end surfaces (100a, 100b)
of the article (100),
- at least one light guide (500), at least partly
surrounding the containment compartment (V)
and configured to receive the light produced by
the light beam (F) and to convey the light around
the plurality of articles (100) positioned in the
containment compartment (V) from a first zone
of the plurality of articles (100) confronting the
emitting device (3) towards a second zone of the
plurality of articles (100) opposite the first zone.

2. The unit (1) according to claim 1, wherein the light
guide (500) comprises a first base wall (500a), a
second base wall (500b) and at least one side wall
(500c) positioned to join the base walls (500a, 500b);
the light guide (500) having at least one cavity (A) at
least partly delimited by the base walls (500a, 500b)
and side wall (500c), the cavity (A) being open at the
front and back and suitable for at least partly defining
the containment compartment (V) and for receiving
the plurality of articles (100).

3. The unit (1) according to claim 2, wherein the light
guide (500) is positioned to confront the emitting
device (3) to receive the light beam (F) at the first
base wall (500a) and is configured to convey the
received light from the first base wall (500a) to the
second base wall (500b) and around the cavity (A) so
as to direct the light, conveyed around the plurality of
articles (100), from the first to the second zone of the
plurality of articles (100).

4. The unit (1) according to claim 2 or 3, wherein the first
base wall (500a), in use, is at least partly traversed by
the light beam (F) so that a first part of the light beam
(F) reaches the first zone of the plurality of articles
(100) and a second part of the light beam (F) remains
trapped in the light guide (500) and is guided by it
towards the second zone of the plurality of articles
(100).

5. The unit (1) according to any one of claims 2 to 4,
wherein the first wall has a break zone, extending for
the whole length of the light guide (500) along the
axis of extension (X) and preferably located in a
central zone of the first wall.

6. The unit (1) according to any one of the preceding
claims, wherein the light guide (500) is made as a
single block.

7. The unit (1) according to any one of the preceding
claims, wherein the light guide (500) is made from a
transparent material, preferably glass, polycarbo-
nate or Plexiglas.

8. The unit (1) according to claim 7, wherein said light
guide (500) is made in the form of an insert which is
insertable into the containment compartment (V),
preferably removably.

9. The unit (1) according to any one of the preceding
claims, wherein the light guide (500) is, in cross
section transverse to the axis of extension (X), sub-
stantially identical in shape to the supporting element
(2).

10. The unit (1) according to any one of the preceding
claims, wherein at least one inside wall of the light
guide (500), preferably each inside wall, facing to-
wards the containment compartment (V) is aligned
flush with the corresponding inside wall of the sup-
porting element (2) facing towards the containment
compartment (V).

11. The unit (1) according to any one of the preceding
claims, wherein the light guide (500) is made in the
form of a contoured slab-like element, and wherein
the supporting element (2) is defined by a cleat of a
cleated conveyor, the supporting element (2) com-
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prising a slot (2a) in which the light guide device (500)
is inserted or insertable, preferably removably, in
particular along a direction perpendicular to the axis
of extension (X).

12. The unit (1) according to any one of the preceding
claims, comprising a reflective element (600) asso-
ciated with the light guide (500) at least in the second
zone of the plurality of articles (100) and located at a
position opposite the containment compartment (V)
so that the light conveyed by the light guide (500) is
reflected towards the articles (100), the reflective
element (600) being preferably positioned directly
in contact with the light guide (500).

13. The unit according to claim 12 when dependent on
claim 2, wherein the reflective element (600) is as-
sociated at least with the second base wall (500b) of
the light guide (500).

14. The unit (1) according to claim 12 when dependent
on claim 2 or claim 13, wherein the reflective element
(600) is positioned at least at the side wall of the light
guide (500).

15. The unit (1) according to any one of claims 12 to 14,
wherein the reflective element (600) comprises a
strip, preferably flexible, made from a material se-
lected between foil and paper, preferably white pa-
per.

16. The unit (1) according to any one of the preceding
claims, wherein the supporting element (2) has two
containment compartments (V), juxtaposed with
each other and separated by a central wall (20), each
containment compartment (V) being intended to
contain a respective plurality of articles (100) ar-
ranged in superposed rows and with the respective
axes (X) parallel with each other and preferably
predetermined in number and suitable, in number
and distribution, for defining the content of a stan-
dard packet to be made,
and wherein the light guide (500) comprises a plur-
ality of cavities (A), each corresponding to a respec-
tive containment compartment (V).

17. The unit (1) according to any one of claims 1 to 15,
wherein the supporting element (2) has two contain-
ment compartments (V), juxtaposed with each other
and separated by a central wall (20), each contain-
ment compartment (V) being intended to contain a
respective plurality of articles (100) arranged in
superposed rows and with the respective axes (X)
which are parallel with each other, preferably pre-
determined in number and suitable, in number and
distribution, for defining the content of a standard
packet to be made,
and wherein the unit (1) comprises a respective

plurality of light guides (500), each light guide
(500) being associated with a respective contain-
ment compartment (V) to surround the respective
plurality of articles (100).

18. The unit (1) according to claim 1, wherein the sup-
porting element (2) is defined by the light guide
device (500).

19. The unit (1) according to any one of the preceding
claims, wherein the emitting device (3) has an emit-
ting direction (E) that is incident upon the light guide
(500) and at an angle such as to allow an inside
surface (501) of the light guide (500), facing towards
the articles (100), to totally reflect a part of the light
beam (F).

20. The unit (1) according to according to any one of the
preceding claims, wherein detecting device (4) com-
prises a camera (4) which faces the end surface
(100a, 100b) to be inspected and which is configured
to capture a two-dimensional image (300) containing
the end surface (100a, 100b) and to transmit the
image (300) to the control unit (5), in particular to
compare the image (300) with a reference image
and/or to run a digital image analysis algorithm,
preferably identifying at least one region of the image
(300) corresponding to the detected end surface
(100a, 100b) of the at least one article (100) and
considering the filling intensity of the at least one
region.

21. A method for inspecting multisegment, rod-shaped
articles (100), in particular defining or intended to
define smoking articles suitable for generating aero-
sols by heating,

wherein each article (100) extends along a re-
spective axis of extension (X) between opposite
end surfaces (100a, 100b), made from respec-
tive different materials, and is delimited by a
lateral surface (100c) extending around the axis
of extension (X) and between the end surfaces
(100a, 100b) wherein the method is preferably
implemented by an inspection unit (1) according
to one or more of the preceding claims,
the method comprising the following steps:

- providing a plurality of articles (100) ar-
ranged along at least one row and posi-
tioned in a mutually juxtaposed configura-
tion with their respective axes of extension
(X) parallel to each other;
- providing a light guide (500) comprising a
cavity (A);
- inserting the plurality of articles (100) into
the cavity (A) of the light guide (500) so that
the light guide (500) at least partly sur-
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rounds the plurality of articles (100);
- radiating the plurality of articles (100) with
the at least one light beam (F) incident upon
a first zone of the plurality of articles (100) so
that a first part of the light beam (F) reaches
the first zone of the plurality of articles (100)
and conveying a second part of the light
beam (F) through the light guide (500)
around the plurality of articles (100) from
the first zone of the plurality of articles (100)
towards a second zone of the plurality of
articles (100) opposite the first zone;
- generating at least one identification signal
identifying the intensity of the light diffused
by the end surface (100a, 100b) of the ra-
diated article (100) and produced by the
light beam (F);
- processing the signal to obtain an informa-
tion item relating to the orientation of each
article (100) of the plurality of articles (100),
in particular relating to the spatial arrange-
ment of the first and the second end surface
(100a, 100b) of the article (100).

22. The method according to claim 21, wherein the step
of radiating the plurality of articles with the at least
one light beam (F) is carried out by radiating a portion
of the light guide (500) positioned at the first zone of
the plurality of articles (100) so that the first part of the
light beam (F) passes through the light guide (500)
and the second part of the light beam (F) remains
trapped in the light guide (500) and is guided by it
towards the second zone of the plurality of articles
(100).

23. The method according to claim 21 or 22, wherein the
end surfaces (100a, 100b) of the article (100) are
defined by respective segments (101, 102) made of
different materials, selected from the following: acet-
ate, monoacetate or crimped paper.
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