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(54)
STRAND OF THE TOBACCO INDUSTRY

(57)  Adrum (100) for inserting discrete components
(C) into a continuous strand (8) of the tobacco industry,
comprising an outer mantle (200) rotating around an axis
of rotation (X) and provided, on a peripheral portion
(200a) thereof, with a succession of receiving seats
(300). The receiving seats (300) are provided with atleast
one hole (300a) communicating with a suction duct (400’,
400") connected or connectable to a source of pneumatic
suction. Each receiving seat (300) is configured to ac-
commodate arespective discrete component (C)and has
a diameter that is greater than the width, measured par-
allel to the axis of rotation (X), of the peripheral portion
(200a) of the outer mantle (200) so that a discrete com-
ponent (C), which is spherical in shape, housed in one
of the receiving seats (300) and having a diameter that
is equal to the diameter of the receiving seat (300), pro-
trudes axially from the peripheral portion (200a).

A DRUM AND METHOD FOR INSERTING DISCRETE COMPONENTS INTO A CONTINUOUS
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Description

[0001] The present invention relates to a drum for in-
serting discrete components into a continuous strand of
the tobacco industry.

[0002] In particular, the drum of the present invention
is a drum for inserting capsules.

[0003] The presentinvention further relates to a meth-
od for inserting discrete components, in particular cap-
sules, into a continuous strand of the tobacco industry.
[0004] Todate, drumsare known rotating about an axis
of rotation for carrying discrete components (e.g. cap-
sules of flavoring material) from a feeding zone, in which
the discrete components are fed to the drum, to a release
zone, in which the discrete components are released,
e.g. within a continuous strand of filtering material.
[0005] Known drums are provided with a plurality of
seats obtained on the outer mantle of the drum and each
adapted to accommodate a discrete component.

[0006] More specifically, the outer mantle comprises a
peripheral portion along which the seats are distributed.
[0007] As shown by way of example in figure 1, the
seats of the drums of the prior art are hemispherical in
shape and have a diameter that is smaller than the width,
measured along a direction parallel to the axis of rotation,
of the peripheral portion.

[0008] In such situation, the seats are shaped so that
the discrete component is inserted into the seat for at
least half of the radial dimension thereof and is laterally
"wrapped" by the walls of the seat (figure 1).

[0009] In known drums, each discrete component is
held in the respective seat by a suction system so as to
be held during the movement towards the release zone.
In particular, as shown in figure 1, each seat has, on the
bottom, a suction hole connected to a source of suction.
Such source of suction can be activated by transmitting
to the discrete component, housed in the seat, a retaining
action by means of suction, and can also be deactivated
to favor a detachment of the discrete component from
the seat once the discrete component has been taken to
the release zone. To obtain this, the drum is internally
provided with a suction chamber extending for an angular
portion of the circular path of the seats, corresponding
to the section between the feeding zone and the release
zone.

[0010] Inthe release zone, the interruption of the suc-
tion and, where provided, an additional pneumatic jet fa-
vor the detachment of the discrete component from the
seat, which is released inside the strand passing beneath
the seat.

[0011] The precision in the positioning of the discrete
components in the strand depends on several factors,
such as the production speed, for example, (i.e. the ro-
tation speed of the drum combined with the advancing
speed of the strand), the type of material of the strand
into which the discrete components are inserted, the
shape of the discrete components themselves and their
forming material.
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[0012] The combination of these factors frequently re-
sults in obtaining products, in which the discrete compo-
nent is not correctly positioned. In such situation, non-
conforming products, i.e. products where the discrete
component is not positioned adequately, must be reject-
ed, thus causing an increase in the number of products
eliminated and consequently, an increase in the associ-
ated costs.

[0013] In particular, in known drums, the fact that each
discrete component is housed in hemispherical- or cup-
shaped seats with a diameter that is smaller than the
width of the peripheral portion, means that the contact
surface between the discrete component and the seat is
particularly extended. At the time of detaching the dis-
crete component from the seat, i.e. at the time of inter-
rupting the suction in the release zone and activating the
pneumatic jet, the discrete component can be impacted
by the Venturi effect. In such situation, during the release
(and therefore the "fall") of the discrete component into
the strand, the Venturi effect causes the discrete com-
ponent to oscillate as a result of a suction effect, thus
arranging the discrete component in the continuous
strand in an unsuitable position. This causes a reduction
in the operating precision of the drum and an increase in
products considered as waste.

[0014] In other words, as a result of the shape of the
seat, at the time of interrupting the suction, the Venturi
effect may arise, i.e. a suction of the discrete component
occurs towards the seat and therefore, a deviation rela-
tive to the optimal trajectory, with the consequent incor-
rect positioning of the discrete component in the under-
lying strand.

[0015] Therefore, it is the technical task of the present
invention to provide a drum and a method for inserting
discrete components into a continuous strand of the to-
bacco industry, which are capable of overcoming the
drawbacks of the prior art.

[0016] Therefore, it is the object of the present inven-
tion to provide a drum for inserting discrete components,
in particular capsules, into a continuous strand of the
tobacco industry, which allows a more precise and effi-
cient positioning of the discrete component.

[0017] Itis a further object of the present invention to
provide a method for inserting discrete components, in
particular, capsules, into a continuous strand of the to-
bacco industry, which is efficient and precise.

[0018] The specified technical task and objects are
substantially achieved by a drum and a method for in-
serting discrete components into a continuous strand of
the tobacco industry comprising the technical features
presented in claims 1 and 19, respectively and/or in one
or more of the dependent claims.

[0019] In particular, the specified technical task and
objects are achieved by a drum forinserting discrete com-
ponents, in particular capsules, into a continuous strand
of the tobacco industry, comprising an outer mantle ro-
tating around an axis of rotation and provided, on a pe-
ripheral portion thereof, with a succession of receiving
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seats, which are angularly distributed around the axis of
rotation. Each receiving seat is provided with at least one
hole in communication with a suction duct connected or
connectable to a source of pneumatic suction. Each re-
ceiving seat is configured to accommodate a respective
discrete component and extends along a portion of
spherical surface.

[0020] Preferably, each seat is annular in shape.
[0021] Eachreceiving seathasadiameterthatis great-
erthan the width, measured parallel to the axis of rotation,
of the peripheral portion of the outer mantle so that a
discrete component, which is spherical in shape, housed
in one of the receiving seats and having a diameter that
is equal to the diameter of the receiving seat, protrudes
axially from the peripheral portion.

[0022] In other words, each seat is shaped so that the
discrete component held therein protrudes laterally, at
least on one side, preferably on both sides, where "lat-
erally" is understood to mean the trajectory followed by
the seats, thus, along the axis of rotation of the drum.
[0023] Preferably, in each receiving seat, the periph-
eral portion has at least one lateral recess, preferably
opposing lateral recesses, to allow the discrete compo-
nent to protrude laterally. In particular, the lateral recess-
es extend radially inwards from an outer edge of the pe-
ripheral portion, defining recessed cavities, radially in-
wards with respect to the outer cylindrical surface of the
peripheral portion.

[0024] The specified technical task and objects are fur-
ther achieved by a method for inserting discrete compo-
nents, in particular capsules, into a continuous strand of
the tobacco industry. The method comprises a step of
causing a drum to rotate around an axis of rotation, in
which the drum comprises an outer mantle rotating
around the axis of rotation and provided, on a peripheral
portion thereof, with a succession of receiving seats,
which are angularly distributed around the axis of rotation
and which are provided with at least one hole in commu-
nication with a suction duct.

[0025] The method further comprises a step of feeding
at least one succession of discrete components to the
receiving seats of the drum in at least one receiving zone
while the drum is rotating.

[0026] The method further comprises a step of holding
the discrete components in the receiving seats by pneu-
matic suction applied in the suction ducts at least from
the at least one receiving zone up to a release zone of
the discrete components.

[0027] The method further comprises a step of trans-
ferring the discrete components, held in the respective
receiving seats, from the at least one receiving zone to
the release zone and a step of releasing the discrete
components from the receiving seats of the drum to a
continuous strand in the release zone. During the transfer
step, each discrete component protrudes laterally from
at least one side of the drum.

[0028] Advantageously, the fact that each discrete
component protrudes laterally from at least one side of
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the drum facilitates the exit thereof from the receiving
seat and reduces the force required by the pneumatic
suction. This effect, combined with the reduced surface
of contact between the discrete component and the re-
ceiving seat, eliminates the inconveniences caused by
the Venturi effect. In particular, the method comprises a
step of mechanically removing the discrete component
from the respective seat in the release zone. Such me-
chanical removal is preferably implemented by a diverter
member, which is preferably fixed and suitable for inter-
cepting and coming into contact with at least one laterally
protruding portion of the discrete component. In such sit-
uation, a repeatable quality of the positioning of the dis-
crete component can be ensured within the continuous
strand.

[0029] Furtherfeatures and advantages of the present
invention will become more apparent from the indicative
and thus non-limiting description of an embodiment of a
drum and method for inserting discrete components into
a continuous strand of the tobacco industry according to
the invention.

[0030] Such descriptionis setout below with reference
to the accompanying drawings, which are provided pure-
ly by way of non-limiting example, in which:

- figure 1 shows a detail, and in particular seats for
housing discrete components, of a drum of the prior
art;

- figure 2 shows a unit for inserting discrete compo-
nents into a continuous strand of the tobacco indus-
try according to the present invention;

- figure 3 shows an enlargement for inserting discrete
components into a continuous strand of the tobacco
industry according to the present invention;

- figure 4A shows a front view of a portion of the drum,
which is the object of the present invention;

- figure 4B shows a sectional view in figure 4A;

- figure 5A shows a side view of a portion of the drum,
which is the object of the present invention;

- figure 5B shows a sectional view in figure 5A;

- figure 6 shows an exploded view of the drum, which
is the object of the present invention;

- figure 7A shows a further view of the unit in figure 2;

- figure 7B shows an enlargement of a detail in figure
TA:

- figure 7C shows a different view of the detail in figure
7B in an operating state of the unit.

[0031] With reference to the accompanying figures, a
drum for inserting discrete components "C" into a con-
tinuous strand "B" of the tobacco industry is denoted with
100.

[0032] The term discrete components "C" is under-
stood to mean capsules and, more precisely, capsules
having a substantially spherical shape.

[0033] The drum 100 comprises an outer mantle 200
rotating around an axis of rotation "X".

[0034] More specifically, the drum 100 comprises a
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stationary central hub 600 on which the outer mantle 200
is rotationally mounted.

[0035] The outer mantle 200 preferably comprises, as
shown, for example, in figure 2 and in figure 6, a base
portion 200b and a peripheral portion 200a. The base
portion 200b is radially internal with respect to the pe-
ripheral portion 200a and has a width, measured parallel
to the axis of rotation "X", which is greater than the pe-
ripheral portion 200a.

[0036] As shown in the embodiment illustrated in the
accompanying figures, the peripheral portion 200a ex-
tends from the base portion 200b and has araised shape
or radial ribbing.

[0037] More specifically, the peripheral portion 200a
has planar parallel side walls 200a’, oriented perpendic-
ularly to the axis of rotation "X". In such situation, the
peripheral portion 200a is a kind of radial protrusion hav-
ing a width, measured parallel to the axis of rotation "X",
which is less than the width of the base portion 200b and
extending along the whole circumferential extension of
the base portion 200b.

[0038] According to embodiments, not shown, the
whole outer mantle 200 has a substantially uniform width
in the radial direction, equal to the width of the peripheral
portion 200a.

[0039] Preferably, the width of the peripheral portion
200a of the outer mantle 200, measured parallel to the
axis of rotation "X", is between 1.5 mm and 3.5 mm.
[0040] More preferably, the width of the peripheral por-
tion 200a of the outer mantle 200, measured parallel to
the axis of rotation "X", is approximately equal to two
thirds of the diameter of the discrete component "C".
[0041] Thedrum 100is provided, onthe peripheral por-
tion 200a, with a succession of receiving seats 300, which
are angularly distributed around the axis of rotation "X"
and in particular, equally spaced apart from one another.
[0042] Eachreceiving seat300 is configuredtoreceive
a respective discrete component "C".

[0043] Eachreceivingseat300 extendsalong aportion
of spherical surface 300’. In fact, as shown in figure 3,
each receiving seat 300 is obtained from the peripheral
portion 200a by virtually "digging" the latter, to form a sort
of annular-shaped hollow or cup, as will be described in
detail hereinafter.

[0044] Accordingtoan aspect of the presentinvention,
each receiving seat 300 has a diameter that is greater
than the width, measured parallel to the axis of rotation
"X", of the peripheral portion 200a of the outer mantle
200 so that a discrete component "C", which is spherical
in shape, housed in one of the receiving seats 300 and
having a diameter that is greater than the width of the
peripheral portion 200a and, at most, equal to the diam-
eter of the receiving seat 300, protrudes axially from the
peripheral portion 200a.

[0045] In such situation, as shown in figure 3 and in
figure 5A, the discrete component "C", which is housed
in the receiving seat 300 so as to be resting on the portion
of spherical surface 300’ of the receiving seat 300, pro-
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trudes, in the axial direction, from the peripheral portion
200a.

[0046] In other words, unlike the receiving seats of the
drums of the known art (figure 1) in which the diameter
of the seat was smaller than the width, measured parallel
to the axis of rotation of the drum , of the peripheral por-
tion, the receiving seats 300 of the drum 100 of the
present invention are obtained so as to have a diameter
(at least virtual) that is greater than the width of the pe-
ripheral portion 200a of the outer mantle 200. In such
situation, the discrete component "C" is resting on the
portion of spherical surface 300’ of the receiving seat 300
but protruding from the receiving seat 300 along the axial
direction, i.e. along a direction parallel to the axis of ro-
tation "X".

[0047] Preferably, the diameter of each receiving seat
300 is between 2.5 mm and 5mm, more preferably ap-
proximately equal to the diameter of the discrete compo-
nent "C" plus 0.3 mm.

[0048] As shown in figure 3 and in figure 4A, to allow
the discrete component "C" to protrude laterally, the pe-
ripheral portion 200a has opposing lateral recesses 300c
in each receiving seat 300. In particular, the lateral re-
cesses 300c extend radially inwards from an outer edge
200a" of the peripheral portion 200a.

[0049] In the preferred embodiment, each lateral re-
cess 300c has an arcuate profile and is preferably ob-
tained from an intersection between a virtual sphere, ly-
ing on the receiving seat 300 and having the same diam-
eteras thereceiving seat 300 (i.e. adiameterthatis great-
er than the width, measured parallel to the axis of rotation
"X", of the peripheral portion 200a), and the opposite side
walls 2002’ of the peripheral portion 200a.

[0050] In such situation, as shown, for example, in fig-
ure 4A, each side wall 200a’ of the peripheral portion
200a has a series of lateral recesses 300a, from the outer
edge 200a", in the shape of a semi-circle, leaving the
lateral zones free of the discrete component "C", which
is housed in the receiving seat 300 so that the discrete
component "C" protrudes laterally from the receiving
seat 300.

[0051] Unlike the receiving seats of the drums of the
known art (figure 1) in which the discrete component "C"
was laterally "wrapped" by the seat, the receiving seats
300 of the drum 100 of the present invention allow re-
ducing to a minimum the contact surface between the
discrete component "C" and the receiving seat 300 leav-
ing free the lateral zones of the discrete component "C"
housedinthe receiving seat 300 so that the discrete com-
ponent "C" axially protrudes from the receiving seat 300
(figure 5A).

[0052] Inuse, atleast one succession of discrete com-
ponents "C" is fed to the receiving seats 300 of the drum
100 in at least one receiving zone "R1", "R2". As shown
in figure 2, by way of example, in such receiving zone
"R1", "R2", one feed drum "T1", "T2" can be placed,
configured to feed an ordered succession of discrete
components "C" to the drum 100. In such situation, each
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discrete component "C" is fed to a respective receiving
seat 300 so as to protrude laterally from at least one side
of the drum 100. More precisely, each discrete compo-
nent "C" protrudes axially from the peripheral portion
200a along a direction parallel to the axis of rotation "X"
while it is in contact with the receiving seat 300 along the
direction of rotation of the drum 100.

[0053] After depositing the discrete components "C",
by rotating the drum 100, each discrete component "C"
is taken to a release zone "S" where the discrete com-
ponents "C" are gradually released from the receiving
seats 300 of the drum 100 to a continuous strand "B".
[0054] To prevent the discrete components "C" from
falling from the receiving seats 300, while moving be-
tween the at least one receiving zone "R1", "R2" and the
release zone "S", they are subjected to an action of pneu-
matic suction.

[0055] To actuate the aforesaid pneumatic suction, as
shown in figure 3 and in figure 4B, each receiving seat
300 is provided with at least one hole 300a in communi-
cation with a suction duct 400’, 400" connected or con-
nectable to a source of pneumatic suction.

[0056] Preferably,the holes 300a ofthe receiving seats
300 are aligned along a same circumferential direction.
[0057] As shown in detail in figure 3, each hole 300a
is made on the bottom of the receiving seat 300 so that
the respective suction duct 400°, 400" can transmit a re-
taining action by suction to the discrete component "C".
[0058] In further detail, each suction duct 400,
400" extends, within the peripheral portion 200a, from
the hole 300a of the respective receiving seat 300 to an
outlet section 300b’, 300b" arranged facing the central
hub 600.

[0059] Insuch situation, the central hub 600 is provided
with at least one stationary suction chamber suitable for
fluid communication with the suction ducts 400,
400" along an angular stretch around the axis of
rotation "X".

[0060] Preferably, the angular stretch is the one be-
tween the at least one receiving zone "R1 ", "R2" and the
release zone "S". In such situation, when the discrete
components "C" are gradually fed in the at least one re-
ceiving zone "R1", "R2" to the receiving seats 300, the
corresponding suction ducts 400’, 400" are put into fluid
communication with the suction chamber, thanks to the
rotation of the outer mantle 200, so as to transmit a re-
taining action to the discrete components "C" until the
latter reach the release zone "S". In such situation, the
fluid communication between the suction chamber and
the suction ducts 400’, 400" associated with the discrete
components "C", which have reached the release zone
"S" can be interrupted and the discrete components "C"
released.

[0061] According to a possible embodiment, not
shown, the suction ducts 400, 400" extend radially with
respect to the axis of rotation "X" within the peripheral
portion 200a and have respective outlet sections 300b’,
300b" arranged facing the central hub 600, aligned along
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one same circumferential direction. In such situation, the
central hub 600 is provided with only one stationary suc-
tion chamber suitable for fluid communication with all the
suction ducts 400’, 400". Such embodimentis particularly
suitable, for example when only one succession of dis-
crete components "C" is fed to the drum 100, as in the
case in figure 1.

[0062] According to a further possible illustrated em-
bodiment, instead, the suction ducts 400’, 400" are di-
vided into a first succession of suction ducts 400’ and
into a second succession of suction ducts 400" alternated
with each other in such a way that each suction duct
400" of one of the successions is angularly alternated
between two suction ducts 400’ of the other succession
(figure 4B).

[0063] As shown in figure 6, the outlet sections 300b’
of the suction ducts of the first succession 400’ and the
outlet sections 300b" of the suction ducts of the second
succession 400" are mutually arranged along circumfer-
ential trajectories, axially offset between one another.
[0064] As the holes 300a of the receiving seats 300
are aligned along one same circumferential direction, but
the outlet sections 300b’, 300b" of the first and second
succession of suction ducts 400°, 400" are arranged
along circumferential trajectories, which are axially offset
between one another, the suction ducts of the first and
second succession 400’, 400" are tilted, i.e. angled with
respect to the base portion 200b and with respect to a
radial plane, perpendicular to the axis of rotation of the
drum.

[0065] In such embodiment, the at least one suction
chamber is arranged and/or configured to come into fluid
communication with the first succession of suction ducts
400’ and the second succession of suction ducts 400" in
different angular positions. Such embodiment is particu-
larly suitable when two successions of discrete
components "C" are fed to the drum 100, as shown, for
example, in figure 7A.

[0066] In such situation, the at least one suction cham-
ber is configured to come into fluid communication with
the first succession of suction ducts 400’ from a first re-
ceiving zone "R1" in which a first feed drum "T1" feeds
a first series of discrete components "C", while it is con-
figured to come into fluid communication with the second
succession of suction ducts 400" only from a second re-
ceivingzone "R2" having an angularly offset position with
respect to the first receiving zone "R1" and in which a
second feed drum "T2" feeds a second series of discrete
components "C".

[0067] So that the first and second succession of suc-
tion ducts 400’, 400" alternately come into fluid commu-
nication with the suction chamber, the hub 600 can com-
prise a single suction chamber having two adjacent
zones 700’, 700" (figure 7A) with different angular exten-
sions around the axis of rotation "X". In such situation, a
first of the zones 700’ is aligned with the circumferential
trajectory of the suction ducts of the first succession 400’
while the second of the zones 700" is aligned with the
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circumferential trajectory of the suction ducts of the sec-
ond succession 400".

[0068] Withreference totheaccompanyingfigures, the
first zone 700’ has, around the axis of rotation "X", an
angular extension at least equal to the angular distance
between the first receiving zone "R1" and the release
zone "S" while the second zone 700" has, around the
axis of rotation "X", an angular extension at least equal
to the angular distance between the second receiving
zone "R2" and the release zone "S". In such situation,
the first and the second zone 700’, 700" are adjacent to
each other for an angular extension at least equal to the
angular distance between the second receiving zone
"R2" and the release zone "S". In this way, along the
angular trajectory, around the axis of rotation "X", be-
tween the first and the second receiving zone "R1", "R2"
only the suction ducts 400’ of the first series are in fluid
communication with the suction chamber so as to hold
the discrete components "C" fed from the first feed drum
"T1". Whereas, starting from the second receiving zone
"R2", the suction ducts 400" of the second series are also
in fluid communication with the suction chamber so as
to hold the discrete components "C" fed from the second
feed drum "T2".

[0069] Advantageously, the option of connecting the
first and the second series of suction ducts 400,
400" from a predetermined angular position of the drum
100 allows reducing losses in pressure and thus reducing
the power required by the suction action.

[0070] As an alternative to the embodiment in figure
7A, the hub 600 can have two different suction chambers,
which are axially juxtaposed along the axis of rotation
"X" and having different angular extensions around the
axis of rotation "X". In this case, the first suction chamber
is aligned with the circumferential trajectory of the suction
ducts of the first succession 400’ while the second suction
chamber is aligned with the circumferential trajectory of
the suction ducts of the second succession 400". In this
way, along the angular trajectory, around the axis of
rotation "X", between the first and the second receiving
zone "R1", "R2" the suction ducts 400’ of the first series
are in fluid communication with the first suction chamber,
while the second series of suction ducts 400" is not in
fluid communication with the second suction chamber.
Whereas, starting from the second receiving zone "R2",
the suction ducts 400" of the second series come into
fluid communication with the second suction chamber so
as to hold the discrete components "C" fed from the sec-
ond feed drum "T2".

[0071] Once the discrete components "C" have been
taken to the release zone "S", the latter are released into
the underlying continuous strand "B".

[0072] Accordingtoan aspect of the presentinvention,
to facilitate the operation of detachment between the dis-
crete components "C" and the respective receiving seats
300, the drum 100 comprises at least one detaching el-
ement 500 associated with the peripheral portion 200a.
[0073] Preferably, the detaching element 500 is asso-
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ciated with the peripheral portion 200a of the outer mantle
200 close to the release zone "S" and is stationary in
such position.

[0074] Asshown, forexample, infigure 7A, the detach-
ing element 500 comprises a fixing end 500b for canti-
levering to a stationary structure.

[0075] The detaching element 500 further comprises
at least one working portion 500a defined by a free end
opposite to the fixing end 500b.

[0076] The working portion 500a is configured to me-
chanically remove the discrete components "C" from the
respective receiving seats 300 while the drum 100 rotates
around the axis of rotation "X".

[0077] Preferably, the at least one working portion
500a is spaced at a distance "d" from the peripheral por-
tion 200a, measured along the axis of rotation "X", less
than 1 mm and/or less than half the difference between
the diameter of the receiving seat 300 and the width of
the peripheral portion 200a (figure 7C).

[0078] In such situation, the discrete components "C"
gradually come into contact with the working portion
500a, close to the release zone "S". More specifically,
each discrete component "C" abuts against the working
portion 500a by a portion thereof axially protruding from
the respective receiving seat 300. In such situation, the
working portion 500a acts as a "guide" or "rail" for the
discrete component "C" to be detached.

[0079] Preferably,the detachingelement500 is adjust-
able in position with respect to the peripheral portion
200a. Such aspect is particularly advantageous, as it al-
lows positioning the detaching element 500 according to
the diameter of the discrete components "C" handled so
thatit can opportunely act on the portions axially protrud-
ing from the respective receiving seats 300.

[0080] Preferably, in addition, or as an alternative to
the option of adjusting the detaching element 500, the
latter can be movable between a working position, suit-
able for detaching the discrete components "C" from the
receiving seats 300, and a non-operating position away
from the peripheral portion 200a.

[0081] As shown in figure 7B, during the rotation of the
outer mantle 200, close to the release zone "S", a discrete
portion "C" abuts against the working portion 500a of the
detaching element 500. In particular, the discrete com-
ponent "C" comes into contact with the detaching ele-
ment 500 by means of the portion protruding axially from
the receiving seat 300. In such situation, while the outer
mantle 200 rotates, the discrete component "C" slightly
touches the working portion 500a and is gradually
pushed out of the receiving seat 300.

[0082] The action of withdrawal of the discrete compo-
nent "C" from the receiving seat 300 ends when the dis-
crete component "C" reaches the end of the working por-
tion 500a. In such situation, the withdrawal of the discrete
component "C" from the receiving seat 300 is completed
and the discrete component "C" falls into the underlying
continuous strand "B" (figure 7B), in which a longitudinal
groove, for example, has previously been made.
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[0083] According to a possible embodiment, the de-
taching element 500 has two working portions 500a ar-
ranged on opposite sides of the peripheral portion 200°
so astoacton opposite sides of each discrete component
"C". In such situation, the working portions 500a have
respective fixing ends 500b, which are mutually integral
and adjustable independently of one another, so as to
preferably occupy symmetrical positions with respect to
the peripheral portion 200a, to simultaneously act on op-
posite sides of each discrete component "C".

[0084] More preferably, the detaching element500 has
a forked shape. In such situation, the detaching element
500 comprises two working portions 500a arranged on
opposite sides of the peripheral portion 200a and a single
fixing end 500b.

[0085] In other words, in the case of the forked shape,
the two working portions 500a of the detaching element
500 extend parallel to each other from one common fixing
end 500b. In such situation, the two working portions
500a delimit therebetween a seat for housing the periph-
eral portion 200a of the outer mantle 200 so that the de-
taching element 500 can be mounted straddling the drum
100.

[0086] The detaching element 500 can determine the
detachment of the discrete components "C" from the re-
spective receiving seats 300 both in an embodiment of
the drum 100 in which the suction action in the release
zone "S", by the suction ducts 400’, 400", is introduced,
and in an embodiment of the drum 100 in which the air
flow passing through the suction ducts 400, 400" is in-
verted, pushing the discrete components "C" out of the
respective receiving seats 300.

[0087] Inboth the aforesaid embodiments, the detach-
ing element 500 acts as a "guide" or "slide" configured
to promote the detachment of the discrete component
"C" and guide the discrete component "C" during the fall
thereof towards the continuous strand "B".

[0088] The detaching element 500 can also determine
the detachment of the discrete components "C" from the
respective receiving seats 300 also in an embodiment of
the drum 100 in which the suction action in the release
zone "S" is not interrupted. Also in this situation, the de-
taching element 500 acts as a "guide" or "slide" config-
ured to gradually distance the discrete component "C"
from the receiving seat 300, overcoming the pneumatic
suction action until the latter is no longer impacted by the
suction action.

[0089] Aunit"U"forinserting discrete components"C",
in particular capsules, into a continuous strand "B" of the
tobacco industry, is also the object of the present inven-
tion.

[0090] As shown by way of example in figure 7A, the
unit "U" comprises a drum 100 according to the above
description.

[0091] The drum 100 defines a movement path of the
receiving seats 300 around the axis of rotation "X" from
at least one receiving zone "R1, R2" of the discrete com-
ponents "C" to a release zone "S" of the discrete com-
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ponents "C".

[0092] The unit "U" comprises at least one feed drum
"T1", "T2" arranged in the at least one receiving zone
"R1", "R2" and configured to feed an ordered succession
of discrete components "C" to the drum 100.

[0093] Intheillustrated embodiment, the unit "U" com-
prises two feed drums "T1", "T2" each arranged in a cor-
responding receiving zone "R1", "R2" and configured to
feed, to the drum 100, a respective ordered succession
of discrete components "C".

[0094] In such situation, there are provided two receiv-
ing zones "R1", "R2" arranged angularly relative to each
other along the movement path of the receiving seats
300.

[0095] In the illustrated embodiment, the feed drums
"T1","T2" are configured so that the discrete components
"C", fed to the respective receiving zone "R1", "R2", oc-
cupy receiving seats 300, which are not mutually con-
secutive. In other words, the discrete components "C"
are fed so that between two discrete components "C" fed
from one of the two feed drums "T1", "T2" a discrete com-
ponent "C" is alternated and fed to the other of the two
drums "T1", "T2".

[0096] As described above, in the case of a double
feeding of discrete components "C", in order to hold the
discrete components "C" in the receiving seats 300, the
suction ducts 400’ 400" of the drum 100 are preferably
divided into a first and second successions of suction
ducts 400’, 400" alternated with each other.

[0097] Insuch situation, the first of the feed drums "T1"
is arranged and/or configured to feed a succession of
discrete components "C" to the receiving seats 300 as-
sociated with the suction ducts of the first succession
400’ while the second of the feed drums "T2" is arranged
and/or configured to feed a succession of discrete com-
ponents "C" to the receiving seats 300 associated with
the suction ducts of the second succession 400".
[0098] The unit "U" further comprises guide means (of
the known type) for guiding a continuous strand "B"
across the release zone "S".

[0099] Therefore, in use, while the continuous strand
"B" is gradually caused to advance into the release zone
"S", the first and second feed drums "T1", "T2" deposit
respective successions of discrete components "C" in
the receiving seats 300 of the drum 100.

[0100] In the first receiving zone "R1", the first feed
drum "T1" deposits the discrete components "C" in re-
ceiving seats 300 associated with the first series of suc-
tion ducts 400, i.e. with the suction ducts 400’ placed in
fluid communication with the at least one suction cham-
ber from the first receiving zone "R1".

[0101] In the second receiving zone "R2", the second
feed drum "T2" deposits the discrete components "C" in
the receiving seats 300 left empty by the discrete com-
ponents "C" fed from the first feed drum "T1". Such re-
ceiving seats 300 are associated with the second series
of suction ducts 400", which are placed in fluid commu-
nication with the at least one suction chamber starting
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from the second receiving zone "R2".

[0102] Starting from the second receiving zone "R2",
both the firstand the second successions of suction ducts
4007, 400" are placed in fluid communication with the at
least one suction chamber so as to hold the discrete
components "C" in the receiving seats 300 until the re-
lease zone "S" where they are gradually caused to drop
in the continuous strand "B".

[0103] Amethodforinsertingdiscrete components"C",
in particular capsules, into a continuous strand "B" of the
tobacco industry, is also an object of the present inven-
tion.

[0104] Such method can be implemented by a "U"-
shaped unit according to the above description.

[0105] The method comprises a step of causinga drum
100 to rotate around an axis of rotation "X". The drum
100 comprises an outer mantle 200 rotating around the
axis of rotation "X" and is provided, on a peripheral portion
200a thereof, with a succession of receiving seats 300,
which are angularly distributed around the axis of rotation
"X".

[0106] The receiving seats 300 are provided with at
least one hole 300a in communication with a suction duct
400’, 400"

[0107] The method further comprises a step of feeding
at least one succession of discrete components "C" to
the receiving seats 300 of the drum 100 in at least one
receiving zone "R1", "R2" while the drum 100 is rotating.
[0108] Preferably, the feeding step is carried out by at
leastone feed drum "T1", "T2", which releases, into each
receiving seat 300, one discrete component "C".

[0109] Each discrete component "C" is inserted in the
respective receiving seat 300 in such a way that the dis-
crete component "C" protrudes in the direction from the
receiving seat 300, in particular by a distance of between
30% and 70% of the dimension, in the radial direction,
of the discrete component "C" (figure 5B).

[0110] The method further comprises a step of holding
the discrete components "C" in the receiving seats 300
by pneumatic suction applied in the suction ducts 400’
400"at least from the at least one receiving zone up "R1",

"R2"to a release zone"S"of the discrete
components "C".
[0111] In other words, at the time of releasing the dis-

crete components "C" in the receiving seats 300, a pneu-
matic suction is activated so as to hold the discrete com-
ponents "C" by suction in the receiving seats 300.
[0112] In such situation, the discrete components "C"
thus housed and held, are transferred from the at least
one receiving zone "R1", "R2" to the release zone "S".
During the transfer, each discrete component "C" pro-
trudes laterally from at least one side of the drum 100.
[0113] Preferably, each discrete component "C" is a
capsule, more preferably, a spherical capsule. In such
situation, the receiving seats 300 have a diameter that
is greater than the width, measured parallel to the axis
of rotation "X", of the peripheral portion 200a so that a
discrete component "C", housed in one of the receiving
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seats 300 and having a diameter that is equal to the di-
ameter of the receiving seat 300, protrudes axially from
the peripheral portion 200a.

[0114] On reaching the release zone "S", the discrete
components "C" are released from the receiving seats
300 of the drum 100 to a continuous strand "B".

[0115] Preferably, the step of releasing the discrete
components "C" is accomplished at least partly by a me-
chanical action applied on a portion of the discrete com-
ponents "C" protruding laterally from the drum 100.
[0116] In the preferred embodiment, such step is ac-
complished by the mechanical action applied by the de-
taching element 500 according to the preceding descrip-
tion.

[0117] The present invention achieves the intended
purposes, overcoming the drawbacks of the prior art.
[0118] In particular, the invention allows the discrete
components to be carried on the drum in a configuration
so as to be transferable with greater precision and control
to the continuous strand.

[0119] In particular, the fact that the discrete compo-
nents protrude laterally from at least one side of the drum
optimizes the holding action by the drum, simultaneously
allowing mechanical detachment systems to be used in
addition to, or in the absence of the interruption of the
pneumatic suction in the release zone.

Claims

1. A drum (100) for inserting discrete components (C),
in particular capsules, into a continuous strand (B)
of the tobacco industry, comprising an outer mantle
(200) rotating about an axis of rotation (X) and pro-
vided, on a peripheral portion (200a) thereof, with a
succession of receiving seats (300) which are angu-
larly distributed around the axis of rotation (X) and
which are provided with at least one hole (300a) in
communication with a suction duct (400’, 400") con-
nected or connectable to a source of pneumatic suc-
tion, each receiving seat (300) being configured to
accommodate a respective discrete component (C)
and extending along a portion of spherical surface
(300’), each receiving seat (300) having a diameter
that is greater than the width, measured parallel to
the axis of rotation (X), of the peripheral portion
(200a) of the outer mantle (200) so that a discrete
component (C), which is spherical in shape, housed
in one of the receiving seats (300) and having a di-
ameter that is greater than the width of the peripheral
portion (200a) and at most equal in diameter to the
receiving seat (300), protrudes axially from the pe-
ripheral portion (200a).

2. The drum according to claim 1, wherein, at each re-
ceiving seat (300), the peripheral portion (200a) has
opposing lateral recesses (300c) to allow the dis-
crete component (C) to protrude laterally, in partic-
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ular the lateral recesses (300c) extending radially
inwards from an outer edge (200a") of the peripheral
portion (200a).

The drum according to claim 2, wherein each lateral
recess (300c) has an arcuate profile and is preferably
obtained from an intersection between a virtual
sphere, lying on the receiving seat (300) and having
the same diameter as the receiving seat (300), and
opposite side walls (200a’) of the peripheral portion
(200a).

The drum according to any one of the preceding
claims, wherein the peripheral portion (200a) has
planar, parallel side walls (200a’) oriented perpen-
dicularly to the axis of rotation (X).

The drum according to any one of the preceding
claims, wherein the diameter of each receiving seat
(300) is between 2.5 mm and 5 mm, preferably ap-
proximately the same as the diameter of the discrete
component (C) plus 0.3 mm, and wherein the width
of the peripheral portion (200a) of the outer mantle
(200), measured parallel to the axis of rotation (X),
is between 1.5 mm and 3.5 mm, preferably approx-
imately equal to two thirds of the diameter of the dis-
crete component (C).

The drum according to any one of the preceding
claims, wherein each receiving seat (300) is annular
in shape.

The drum according to any one of the preceding
claims, wherein the outer mantle (200) has a radially
internal base portion (200b) whose width, measured
parallel to the axis of rotation (X), is greater than the
peripheral portion (200a).

The drum according to any one of the preceding
claims, comprising at least one detaching element
(500) associated with the peripheral portion (200a)
and having at least one working portion (500a) con-
figured to mechanically remove the discrete compo-
nents (C) from the respective receiving seats (300)
while the drum (100) rotates about the axis of rotation
(X).

The drum according to claim 8, wherein the detach-
ing element (500) has a fixing end (500b) for canti-
levering to a stationary structure, the at least one
working portion (500a) being defined by a free end
opposite the fixing end (500b).

The drum according to claim 8 or 9, wherein the de-
taching element (500) has two working portions
(500a) arranged on opposite sides of the peripheral
portion (200a) so as to act on opposite sides of each
discrete component (C).
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1.

12.

13.

14.

15.

16.

The drum according to claim 10, wherein the detach-
ing element (500) has a forked shape.

The drum according to any one of claims 8 to 11,
wherein at least one working portion (500a) is
spaced from the peripheral portion (200a) by a dis-
tance (d), measured along the axis of rotation (X),
less than 1 mm and/or less than half the difference
between the diameter of the receiving seat (300) and
the width of the peripheral portion (200a).

The drum according to any one of claims 8 to 12,
wherein the detaching element (500) is operatively
stationary and is preferably adjustable in position rel-
ative to the peripheral portion (200a) and/or movable
between a working position, suitable for detaching
the discrete components (C) from the receiving seats
(300), and a non-operating position away from the
peripheral portion (200a).

The drum according to any one of the preceding
claims, further comprising a stationary, central hub
(600) on which the outer mantle (200) is rotationally
mounted, wherein the suction ducts (400’, 400") of
the receiving seats (300) are divided into a first and
a second succession of suction ducts (400’, 400")
alternated with each other in such a way that each
suction duct (400") of one of the successions is an-
gularly alternated between two suction ducts (400’)
of the other succession, and wherein the hub (600)
has at least one stationary suction chamber suitable
for fluid communication with the suction ducts (400,
400") along an angular stretch around the axis of
rotation (X), the at least one suction chamber being
arranged and/or configured to come into fluid com-
munication with the first succession of suction ducts
(400’) and the second succession of ducts (400") at
different angular positions.

The drum according to claim 14, wherein each suc-
tion duct (400’, 400") extends from the hole (300a)
of the respective receiving seat (300) to an outlet
section (300b’, 300b") facing the central hub (600),
wherein the holes (300a) of the receiving seats (300)
are aligned along the same circumferential direction,
and wherein the outlet sections (300b’) of the suction
ducts of the first succession (400’) and the outlet
sections (300b") of the second succession (400") are
arranged along circumferential trajectories which are
axially staggered from each other.

The drum according to claim 15, wherein the hub
(600) has a single suction chamber having two ad-
jacent zones (700, 700") with different angular ex-
tensions around the axis of rotation (X), a first of the
zones (700’) being aligned with the circumferential
trajectory of the suction ducts of the first succession
(400’), and the second of the zones (700") being
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aligned with the circumferential trajectory of the suc-
tion ducts of the second succession (400"), or the
hub (600) has two suction chambers which are axi-
ally juxtaposed along the axis of rotation (X) and hav-
ing different angular extensions around the axis of
rotation (X), the first suction chamber being aligned
with the circumferential trajectory of the suction ducts
of the first succession (400’), and the second suction
chamber being aligned with the circumferential tra-
jectory of the suction ducts of the second succession
(400").

A unit (U) for inserting discrete components, in par-
ticular capsules (C) into a continuous strand (B) of
the tobacco industry, comprising:

a drum (100) according to one or more of the
preceding claims, defining a movement path of
the receiving seats (300) around the axis of ro-
tation (X) from at least one receiving zone (R1,
R2), where the discrete components (C) are re-
ceived, to arelease zone (S), where the discrete
components (C) are released;

guide means for guiding a continuous strand
across the release zone (S);

at least one feed drum (T1, T2) arranged in the
at least one receiving zone (R1, R2) and config-
ured to feed an ordered succession of discrete
components (C) to the drum (100).

The unit according to claim 17, when dependent on
claim 14, comprising two receiving zones (R1, R2)
arranged angularly relative to each other along the
movement path of the receiving seats (300), the unit
(U) comprising afeed drum (T1, T2)arranged ineach
of the receiving zones (R1, R2), a first of the feed
drums (T1) being arranged and/or configured to feed
a succession of discrete components (C) to the re-
ceiving seats (300) associated with the suction ducts
of the first succession (400’), and the second of the
feed drums (T2) being arranged and/or configured
to feed a succession of discrete components (C) to
the receiving seats associated with the suction ducts
of the second succession (400").

A method for inserting discrete components (C), in
particular capsules, into a continuous strand (B) of
the tobacco industry, in particular implemented by a
unit according to claim 17 or 18, comprising the fol-
lowing steps:

making a drum (100) rotate about an axis of ro-
tation (X), the drum (100) comprising an outer
mantle (200) rotating about the axis of rotation
(X) and provided, on a peripheral portion (200a)
thereof, with a succession of receiving seats
(300) which are angularly distributed around the
axis of rotation (X) and which are provided with
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at least one hole (300a) in communication with
a suction duct (400, 400");

feeding atleast one succession of discrete com-
ponents (C) to the receiving seats (300) of the
drum (100) in at least one receiving zone (R1,
R2) while the drum (100) is rotating;

holding the discrete components (C) in the re-
ceiving seats (300) by pneumatic suction ap-
plied in the suction ducts (400’, 400") at least
from the at least one receiving zone (R1, R2) up
to arelease zone (S) of the discrete components
(C);

transferring the discrete components (C), held
in the receiving seats (300), from the at least
onereceiving zone (R1, R2) to the release zone
(S);

releasing the discrete components (C) from the
receiving seats (300) of the drum (100) to a con-
tinuous strand (B) in the release zone (S);
wherein, during the step of transferring, each
discrete component (C) protrudes laterally from
at least one side of the drum (100).

The method according to claim 19, wherein each dis-
crete component (C) is inserted in the respective re-
ceiving seat (300) in such a way that the discrete
component (C) protrudes radially from the receiving
seat (300), in particular by a distance of between
30% and 70% of the radial dimension of the discrete
component (C).

The method according to claim 19 or 20, wherein the
step of releasing the discrete components (C) from
the receiving seats (300) of the drum (100) to a con-
tinuous strand (B) is accomplished at least partly by
a mechanical action applied on a portion of the dis-
crete components (C) protruding laterally from the
drum (100).

The method according to any one of claims from 19
to 21, wherein the discrete component (C) is a pref-
erably spherical capsule.
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