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Description

[0001] This invention relates to an apparatus for trans-
ferring and checking groups of smoking articles.
[0002] More specifically, the invention relates to an ap-
paratus for transferring and checking groups of cigarettes
in a cigarette packing line and this description refers to
an apparatus used for this purpose without thereby lim-
iting the scope of the inventive concept.
[0003] In cigarette packing lines, it is common practice
to form the cigarettes to be packed into groups in suc-
cession and to check the number and quality of the cig-
arettes in the groups. The groups of cigarettes to be
checked usually comprise one or more superposed lay-
ers of cigarettes, often three layers. The checks are pref-
erably carried out by optical devices which direct rays of
light at the ends of the cigarettes and analyse the prop-
erties of the reflected rays in order to obtain information
which indicates missing or poorly filled cigarettes. In
state-of-the-art, high-speed packing lines, these optical
checks are performed on groups of cigarettes which are
in motion relative to the checking devices which direct
the light rays at the cigarettes in pulsed manner in suitable
phase relationship. Carrying out the checks while the cig-
arettes are in motion is imperative in continuous packing
lines and preferable in intermittent packing lines because
it means the operating speed of the packing lines does
not need to be changed with relatively lengthy stops to
allow the checking devices to monitor the cigarettes cor-
rectly.
[0004] When the groups of cigarettes move in a direc-
tion parallel to the planes defined by the layers making
up the groups, the checks are very easy to carry out be-
cause it is sufficient to mount a small number of light ray
emitter-receivers, equal to the number of layers making
up the groups, at respective fixed positions along the
path followed by the respective layers in order to acquire
information about all the cigarettes in transit.
[0005] Apparatuses of this are described in detail, for
example, in patent US4511045A and in patent applica-
tion DE19642793A1.
[0006] On the other hand, when the groups of ciga-
rettes are moved perpendicularly to the planes defined
by the layers making up the groups, as for example in
patent EP0481305B1 or in DE 428 529 C, the checks
carried out by devices of the type described in the above
mentioned patent documents may be problematical, if
not impossible, because each sensor no longer "sees"
moving past it a layer with cigarettes identically arranged
therein. In effect, the cigarettes in the groups normally
have a quincuncial arrangement, which means that if the
groups move in a direction perpendicular to the planes
defined by the layers, the cigarettes moving past the cig-
arette sensors are not all aligned with each other or ar-
ranged in the same way relative to the sensors.
[0007] This invention has for an aim to provide an ap-
paratus for transferring and checking groups of smoking
articles which can be effectively used in a relatively in-

expensive manner to check groups of cigarettes moving
perpendicularly to the planes defined by the layers mak-
ing up the groups.
[0008] The invention is described below with reference
to the accompanying drawings, which illustrate a non-
limiting embodiment of it, and in which:

Figure 1 schematically illustrates a front view of de-
tails of a cigarette packing machine equipped with
the transfer and checking apparatus of this invention;
Figure 2 shows a portion of the packing machine of
Figure 1 in a perspective view; and
Figure 3 is a schematic front view of a portion of the
packing machine of Figure 2.

[0009] With reference to Figure 1, the numeral 25 de-
notes a packing machine (only partly illustrated) de-
signed to make the cigarette packets, not illustrated.
[0010] The packing machine 25 has many components
in common with the machine illustrated and described in
patent EP481305B1, which is incorporated herein by ref-
erence for completeness of description, and comprises
a hopper 26 for feeding cigarettes 27 and equipped at
the bottom of it with three outlet openings 28 placed side
by side in pairs and able to deliver in succession groups
29 of cigarettes 27 into respective, angularly equispaced
peripheral compartments 30 of a wheel 31 rotatable step-
wise in an anticlockwise direction (in the example illus-
trated) about a horizontal axis. The hopper 26, in com-
bination with the wheel 31, constitutes what is also de-
fined herein in its entirety as "apparatus for transferring
and checking groups of cigarettes".
[0011] Each time the wheel 31 completes three rota-
tional steps, each having an amplitude corresponding to
the angular step of two consecutive compartments 30 of
the wheel 31, three pusher elements (not illustrated and
of essentially known type) which move intermittently in a
horizontal direction parallel to the axis of rotation of the
wheel 31 itself and each of which is able to be inserted
into a bottom portion of a respective outlet opening 28,
axially extract a respective group 29 of cigarettes 27 and
insert it into a compartment 30 of the wheel 31. During
the action of each of the pusher elements, the same
number of counterpushers, not illustrated, which move
with reciprocating motion in a direction parallel to the axis
of rotation of the wheel 31, slide inside the compartments
30 into which respective groups 29 are being inserted in
order to align the axial ends of the groups 29 being in-
serted by aligning the ends of the selfsame groups 29
opposite to those adjacent to the pusher elements.
[0012] Each time it rotates by one step, the wheel 31
brings in succession a group 29 of cigarettes 27 towards
a station 32 for transferring the groups 29 into respective
hollow mandrels 33, which are substantially in the shape
of a parallelepiped and which are spaced at equal angular
intervals around the periphery of a wrapping wheel 34
rotating stepwise in a clockwise direction about a hori-
zontal axis parallel to the axis of rotation of the wheel 31.
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[0013] The transfer of each group 29 into a mandrel
33 is effected, during a dwell of the wheels 31 and 34,
by pusher elements not illustrated, of essentially known
type, which push the group 29 axially in order to extract
it from a compartment 30 of the wheel 31 and insert it
into a respective mandrel 33.
[0014] The wheel 34 is equipped with twelve radial
spokes, each of which mounts one of the mandrels 33 in
cantilever fashion. Each mandrel 33 is open at the ends
of it and is oriented with its longitudinal axis parallel to
the axis of rotation of the wheel 34. The cigarette packets
are formed by folding respective sheets 36 of metallized
paper or foil, and then blanks, not illustrated, around each
mandrel 33, a group 29 of cigarettes 27 being fed into
the mandrel 33 after the respective blank has been folded
around it.
[0015] The operating steps of the wheel 31 are also
identifiable in the schematic representation of Figure 3,
which shows the management of the groups 29 of ciga-
rettes 27 on the wheel 31, and in Figures 2 and 3 it may
be noticed that the groups 29 of cigarettes 27 housed in
the compartments 30 of the wheel 31 are moved perpen-
dicularly to the planes defined by the straight layers 29a,
29b and 29c of cigarettes 27 making up the selfsame
groups (Figure 1).
[0016] As illustrated in particular in Figures 1 and 3, at
a station 37 where the wheel 31 successively brings its
compartments 30, each containing a group 29 of ciga-
rettes 27, to a stop, there is a checking device, labelled
38 in its entirety, which checks that all the cigarettes 27
in each group 29 are present and that each cigarette 27
in the group 29 is properly formed and filled. The checking
device 38 might, however, be situated at each position
where the wheel 31 brings a compartment 30 containing
a group 29 to a stop.
[0017] The checking device 38 comprises a detecting
head 39 of essentially known type and fully described in
patent US4511045A, which, for completeness of descrip-
tion, is incorporated herein by reference. The operating
modes of the detecting head 39 in terms of electronics
are not described since they are well known from patents
US4511045A and DE19642793A1.
[0018] The detecting head 39 comprises three emitter-
sensors 40 positioned at levels substantially coincident,
respectively, with those of the three layers 29a, 29b and
29c making up each group 29 stopped in the checking
station 37. The number of emitter-sensors 40 is equal (at
least) to the number of layers making up the group 29.
As illustrated in particular in Figure 1, the detecting head
39 is connected to a linear actuating device 42 which,
each time the wheel 31 stops, imparts to the detecting
head 39 a translational movement directed along a di-
rection parallel to the planes defined by the layers 29a,
29b, 29c, in such a way as to cause the respective emit-
ter-sensors 40 to pass substantially in front of the central
zones of all the ends of the cigarettes 27 making up the
layers 29a, 29b and 29c. The actuating device 42 is able
to move the detecting head 39 in both directions between

two positions situated on opposite sides of the compart-
ment 30 which has stopped in the checking station 37,
that is to say, between two zones in the proximity of the
two opposite sides of the compartment 30 itself relative
to a diametric direction of the wheel 31. Each time the
wheel 31 stops, the actuating device 42 causes the de-
tecting head 39 to move translationally in such a way as
to carry it to the zone opposite to the zone where the
detecting head 39 is when the conveyor 31 stops, and
thus, with reference to Figures 1 and 3, the detecting
head 39 alternates translational movements from left to
right with translational movements from right to left during
successive stops of the wheel 31. During each of these
translational movements, the detecting head 39, while in
motion, carries out the check on the cigarettes 27 making
up the group 29 contained in the compartment 30 which
has stopped in the station 37.
[0019] Similarly to what is known and described in de-
tail in patent US4511045A, the emitter-sensors 40 are
activated cyclically, during a translational movement of
the detecting head 39, each time they move in front of
the substantially central zone of a cigarette 27 of a re-
spective layer 29a, 29b, 29c and at each detection they
send to a processing unit 41 of known type a respective
electrical signal indicating whether the cigarette 27
checked is acceptable or not and whether it is present or
absent. If one or more defective or missing cigarettes 27
are detected in a group 29, the processing unit 41 acti-
vates in known manner an ejecting device, not illustrated,
which expels the defective group 29 from the packing
machine 25.
[0020] Thanks to the detecting head 39 which is mov-
able in both directions, the cigarettes 27 present in the
groups 29 moving perpendicularly to the planes defined
by the layers 29a, 29b and 29c making up the groups
can be checked quickly and easily, thus overcoming the
disadvantages described above with reference to the pri-
or art.

Claims

1. An apparatus for transferring and checking groups
of smoking articles, associable with a packing ma-
chine (25) for the selfsame smoking articles (27),
comprising a conveyor (31) which moves with inter-
mittent motion to transfer the groups (29) partly
housed in respective compartments (30), each
group (29) comprising at least one straight layer
(29a, 29b and 29c) of smoking articles (27) and the
compartments (30) being arranged in such a way
that the groups (29) of smoking articles (27) are
moved perpendicularly to the laying planes defined
by the at least one layer (29a, 29b e 29c) making up
the groups; there being provided a checking station
(37) where the compartments (30) of the conveyor
(31) are brought to a stop in succession, and there
being provided a checking device (38) operating at
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the checking station (37) and comprising a detecting
head (39) which, during a mutual movement be-
tween the selfsame detecting head (39) and each
group (29) of smoking articles (27) housed in a com-
partment (30), checks all the smoking articles (27)
making up the at least one layer (29a, 29b and 29c)
of the selfsame group (29); characterized in that it
comprises actuating means (42) for imparting to the
detecting head (39), immediately after each com-
partment (30) stops in the checking station (37), a
translational movement directed along a direction
parallel to the laying plane defined by the at least
one layer (29a, 29b, 29c) housed in the selfsame
compartment (30) and such as to cause the detecting
head (39) to pass substantially in front of the central
zones of the ends of the smoking articles (27) making
up the at least one layer (29a, 29b, 29c); the actuat-
ing means (42) being able to move the detecting
head (39) in both directions between two positions
situated on opposite sides of the compartment (30)
which has stopped in the checking station (37); and
each time a compartment (30) of the conveyor (31)
stops at the checking station (37), the actuating
means (42) imparting to the detecting head (39) a
translational movement such that the detecting head
(39) moves to the zone opposite to the zone where
it is when the conveyor (31) stops and such that the
detecting head (39) alternates translational move-
ments from left to right with translational movements
from right to left between said opposite sides of the
compartment (30) during successive stops of the
conveyor (31).

2. The apparatus according to claim 1, characterized
in that each compartment (30) is able to partly house
at least two straight, superposed layers (29a, 29b
and 29c) of smoking articles (27).

3. The apparatus according to claim 1 or 2, character-
ized in that the conveyor comprises a wheel (31)
which rotates stepwise about an axis; the compart-
ments (30) being spaced at equal angular intervals
round the periphery of the wheel (31).

4. The apparatus according to any one of the preceding
claims 1 to 3, characterized in that the detecting
head (39) comprises emitter-sensors (40) in a
number at least equal to the number of layers (29a,
29b and 29c) present in each group (29) and posi-
tioned at levels substantially coincident, respective-
ly, with those of the layers (29a, 29b and 29c) making
up each group (29) of smoking articles (27) stopped
in the checking station (37).

5. The apparatus according to any one of the preceding
claims 1 to 4, characterized in that the emitter-sen-
sors (40) are activated cyclically, during a transla-
tional movement of the detecting head (39), each

time they move in front of the substantially central
zone of a smoking article (27) of a respective layer
(29a, 29b, 29c) stopped in the checking station (37),
and at each detection they send to a processing unit
(41) a respective electrical signal indicating whether
the smoking article (27) checked is acceptable or not
and whether it is present or absent.

6. The apparatus according to any one of the preceding
claims 1 to 5, characterized in that when at least
one defective or missing smoking article (27) is de-
tected in a group (29), the processing unit (41) acti-
vates an ejection device able to move the selfsame
group (29) away from the packing machine (25).

Patentansprüche

1. Vorrichtung zum Transferieren und Prüfen von
Gruppen von Rauchartikeln, verbindbar mit einer
Verpackungsmaschine (25) für diese Rauchartikel
(27), umfassend eine Förderung (31), die sich inter-
mittierend bewegt, um die Gruppen (29), die teilwei-
se in jeweiligen Unterteilungen (30) untergebracht
sind, zu transferieren, wobei eine jede Gruppe (29)
mindestens eine gerade Schicht (29a, 29b und 29c)
von Rauchartikeln (27) umfasst und die Unterteilun-
gen (30) so angeordnet sind, dass die Gruppen (29)
von Rauchartikeln (27) senkrecht zu den liegenden
Ebenen bewegt werden, die von mindestens einer
Schicht (29a, 29b und 29c), die die Gruppen bildet,
definiert sind, wobei eine Prüfstation (37) bereitge-
stellt ist, an der die Unterteilungen (30) der Förde-
rung (31) nacheinander zu einem Anschlag gebracht
werden, wobei eine Prüfvorrichtung (38) bereitge-
stellt ist, die an der Prüfstation (37) arbeitet und einen
Erfassungskopf (39) umfasst, der während einer ge-
genseitigen Bewegung zwischen dem Erfassungs-
kopf (39) und jeder Gruppe (29) an Rauchartikeln
(27), die in einer Unterteilung (30) untergebracht
sind, alle Rauchartikel (27) prüft, die die mindestens
eine Schicht (29a, 29b und 29c) der Gruppe (29)
bilden, dadurch gekennzeichnet, dass sie Betäti-
gungsmittel (42) umfasst, um dem Erfassungskopf
(39) unmittelbar nachdem eine jede Unterteilung
(30) in der Prüfstation (37) anhält, eine Verschie-
bungsbewegung zu vermitteln, die entlang einer
Richtung gerichtet ist, die parallel zur liegenden Ebe-
ne gerichtet ist, die von der mindestens einen
Schicht (29a, 29b, 29c) definiert ist, die in der Unter-
teilung (30) untergebracht ist, sodass der Erfas-
sungskopf (39) veranlasst wird, im Wesentlichen vor
den mittigen Zonen der Enden der Rauchartikel (27)
zu passieren, die die mindestens eine Schicht (29a,
29b, 29c) bilden, wobei die Betätigungsmittel (42) in
der Lage sind, den Erfassungskopf (39) in beide
Richtungen zwischen den zwei Positionen zu bewe-
gen, die sich an entgegengesetzten Seiten der Un-
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terteilung (30) befinden, die in der Prüfstation (37)
angehalten wurde, wobei die Betätigungsmittel (42)
jedes Mal, wenn eine Unterteilung (30) der Förde-
rung (31) an der Prüfstation (37) anhält, dem Erfas-
sungskopf (39) eine Verschiebungsbewegung ver-
mitteln, sodass sich der Erfassungskopf (39) zu dem
Bereich bewegt, der der Zone gegenüberliegt, in der
er sich befindet, wenn die Förderung (31) anhält, und
sodass der Erfassungskopf (39) Verschiebungsbe-
wegungen von links nach rechts mit Verschiebungs-
bewegungen von rechts nach links zwischen den
entgegengesetzten Seiten (30) während der aufei-
nanderfolgenden Stopps der Förderung (31) ab-
wechselt.

2. Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass eine jede Unterteilung (30) in der
Lage ist, teilweise mindestens zwei gerade, überei-
nander angeordnete Schichten (29a, 29b und 29c)
an Rauchartikeln (27) unterzubringen.

3. Vorrichtung nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass die Förderung ein Rad (31) um-
fasst, das sich stufenweise um eine Achse dreht,
wobei die Unterteilungen (30) in gleichen Winkelab-
ständen rund um die Umfangslänge des Rads (31)
beabstandet sind.

4. Vorrichtung nach einem der vorhergehenden An-
sprüche 1 bis 3, dadurch gekennzeichnet, dass
der Erfassungskopf (39) Sendesensoren (40) um-
fasst, in einer Zahl, die mindestens gleich der Zahl
der Schichten (29a, 29b und 29c) ist, die in jeder
Gruppe (29) enthalten und auf Ebenen positioniert
sind, die jeweils im Wesentlichen mit denen der
Schichten (29a, 29b und 29c), die jede Gruppe (29)
von Rauchartikeln (27), die in der Prüfstation (37)
gestoppt sind, bilden, übereinstimmen.

5. Vorrichtung nach einem der vorhergehenden An-
sprüche 1 bis 4, dadurch gekennzeichnet, dass
die Sendesensoren (40) zyklisch während einer Ver-
schiebungsbewegung des Erfassungskopfs (39) im-
mer dann aktiviert werden, wenn sie sich vor die im
Wesentlichen mittige Zone eines Rauchartikels (27)
einer jeweiligen Schicht (29a, 29b, 29c), gestoppt in
der Prüfstation (37) bewegen, wobei sie bei jeder
Erfassung an eine Verarbeitungseinheit (41) ein je-
weiliges elektrisches Signal senden, ob der geprüfte
Rauchartikel (27) akzeptabel ist oder nicht und ob
er erfasst wurde oder nicht.

6. Vorrichtung nach einem der vorhergehenden An-
sprüche 1 bis 5, dadurch gekennzeichnet, dass
die Verarbeitungseinheit (41) bei der Erfassung von
mindestens einem defekten oder fehlenden Rauch-
artikel (27) in einer Gruppe (29) eine Auswurfvorrich-
tung aktiviert, die in der Lage ist, die Gruppe (29)

wegführend von der Verpackungsmaschine (25) zu
bewegen.

Revendications

1. Dispositif de transfert et de contrôle de groupes d’ar-
ticles à fumer, associable à une empaqueteuse (25)
destinée auxdits articles à fumer (27), comprenant
un transporteur (31) qui se déplace avec un mouve-
ment discontinu pour transférer les groupes (29) en
partie logés dans des compartiments respectifs (30),
chaque groupe (29) comprenant au moins une cou-
che rectiligne (29a, 29b et 29c) d’articles à fumer
(27) et les compartiments (30) étant disposés de ma-
nière à ce que les groupes (29) d’articles à fumer
(27) sont déplacés perpendiculairement aux plans
de pose définis par l’au moins une couche (29a, 29b
et 29c) composant les groupes ; un poste de contrôle
(37) étant prévu où les compartiments (30) du trans-
porteur (31) sont amenés, en succession, jusqu’à
une butée, un dispositif de contrôle (38) étant aussi
prévu pour fonctionner au poste de contrôle (37) et
comprenant une tête de détection (39) qui, lors d’un
mouvement mutuel entre ladite tête de détection (39)
et chaque groupe (29) d’articles à fumer (27) logé
dans un compartiment (30), contrôle tous les articles
à fumer (27) composant l’au moins une couche (29a,
29b et 29c) dudit groupe (29) ; caractérisé en ce
qu’il comprend des moyens d’actionnement (42)
destinés à doter la tête de détection (39), immédia-
tement après l’arrêt de chaque compartiment (30)
au poste de contrôle (37), d’un mouvement de trans-
lation orienté le long d’une direction parallèle au plan
de pose défini par l’au moins une couche (29a, 29b,
29c) logée dans ledit compartiment (30) et de sorte
à permettre à la tête de détection (39) de passer
substantiellement devant les zones centrales des
extrémités des articles à fumer (27) composant l’au
moins une couche (29a, 29b, 29c) ; les moyens d’ac-
tionnement (42) pouvant déplacer la tête de détec-
tion (39) dans deux directions entre deux positions
situées sur des côtés opposés du compartiment (30)
qui s’est arrêté au poste de contrôle (37) ; et chaque
fois qu’un compartiment (30) du transporteur (31)
s’arrête au poste de contrôle (37), les moyens d’ac-
tionnement (42) dotant la tête de détection (39) d’un
mouvement de translation de sorte que la tête de
détection (39) se déplace vers la zone opposée à la
zone où elle se trouve lorsque le transporteur (31)
s’arrête et de sorte que la tête de détection (39) al-
terne des mouvements de translation de gauche à
droite avec des mouvements de translation de droite
à gauche entre lesdits côtés opposés du comparti-
ment (30) lors des arrêts successifs du transporteur
(31).

2. Dispositif selon la revendication 1, caractérisé en
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ce que chaque compartiment (30) peut en partie lo-
ger au moins deux couches superposées rectilignes
(29a, 29b et 29c) d’articles à fumer (27).

3. Dispositif selon les revendications 1 ou 2, caracté-
risé en ce que le transporteur comprend une roue
(31) qui tourne pas à pas autour d’un axe ; les com-
partiments (30) étant espacés à des intervalles an-
gulaires égaux autour de la périphérie de la roue
(31).

4. Dispositif selon l’une quelconque des revendications
précédentes de 1 à 3, caractérisé en ce que la tête
de détection (39) comprend des détecteurs émet-
teurs (40) dans un nombre au moins égal au nombre
de couches (29a, 29b et 29c) présentes dans chaque
groupe (29) et positionnés à des niveaux coïncidant
substantiellement, respectivement, à ceux des cou-
ches (29a, 29b et 29c) composant chaque groupe
(29) d’articles à fumer (27) en arrêt au poste de con-
trôle (37).

5. Dispositif selon l’une quelconque des revendications
précédentes de 1 à 4, caractérisé en ce que les
capteurs émetteurs (40) sont actionnés cyclique-
ment, lors d’un mouvement de translation de la tête
de détection (39), chaque fois qu’ils se déplacent
devant de la zone substantiellement centrale d’un
article à fumer (27) d’une couche respective (29a,
29b, 29c) en arrêt au poste de contrôle (37), et à
chaque détection qu’ils envoient à une unité de trai-
tement (41), un signal électrique correspondant in-
diquant si l’article à fumer (27) contrôlé est accepta-
ble ou non et s’il est présent ou non.

6. Dispositif selon l’une quelconque des revendications
précédentes de 1 à 5, caractérisé en ce que lors-
qu’au moins un article à fumer défectueux ou man-
quant (27) est détecté dans un groupe (29), l’unité
de traitement (41) actionne un dispositif d’éjection
pouvant éloigner ledit groupe (29) de l’empaqueteu-
se (25).
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