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Description

TECHNICAL FIELD

[0001] The present invention relates to a unit and meth-
od for feeding additive elements to fibrous material on a
machine for producing smoking articles.
[0002] In the following description, the term ’fibrous
material’ is intended to mean either tobacco fibres, from
which to form a continuous tobacco rod on a one- or two-
line machine for producing smoking articles, such as cig-
arettes, or filtering material fibres (e.g. cellulose acetate),
from which to form a continuous filter rod on a one- or
two-line machine for producing smoking articles, such as
cigarette filters.
[0003] The present invention is particularly advanta-
geous for use on a two-line cigarette filter manufacturing
machine, to which the following description refers purely
by way of example.

BACKGROUND ART

[0004] Two examples of a two-line cigarette filter man-
ufacturing machine are described in Patent Applications
DE4308093A1 and WO2007087848A2.
[0005] A two-line cigarette filter manufacturing ma-
chine comprises two forming beams for forming respec-
tive continuous filter rods; and a filtering material feed
line for each beam. The feed lines are supplied with fil-
tering material by a conveyor line extending between a
feed line input station and a store containing two bales
of filtering material. Respective threads are unwound off
the bales and fed along the conveyor line to a suction
device located at the input station to distend the threads
widthwise into two flat-section strips. Downstream from
the suction device, the two strips are fed, along the re-
spective feed lines, through a pressing unit; an inflating
device, which blows air into the strips to swell them; and,
finally, a processing unit, which adds chemical substanc-
es to the strips to plasticize the filtering material. Each
feed line is connected to the forming beam by a forming
unit for forming a respective rope of filtering material. The
forming unit is supplied by each feed line with a strip of
filtering material, gathers it transversely into a rope, and
feeds the rope onto a strip of gummed paper on the form-
ing beam to form a continuous filter rod, from which a
succession of filter portions are cut by a cutting device
at the end of the forming beam.
[0006] For many years, filter portions have been pro-
duced containing additive elements embedded in the fil-
tering material - typically flavouring (e.g. menthol) tablets,
or capsules containing flavouring substances releasable
by the user crushing the capsules. The additive elements
are inserted into the filtering material using a feed unit
located at the forming unit, and which inserts the additive
elements into the filtering material at a rate depending
on the travelling speed of the filtering material, so that
each filter portion contains a given number of additive

elements.
[0007] Patent Application GB1585761 proposes an
additive element feed unit for a cigarette filter manufac-
turing machine. The feed unit comprises a hopper con-
taining a mass of additive elements and having a bottom
outlet; and a drum, which rotates at a speed depending
on the travelling speed of the filtering material, and has
a number of peripheral suction seats, each for housing
a respective additive element. The top portion of the drum
engages the outlet of the hopper to successively with-
draw the additive elements, while the bottom portion of
the drum is inserted inside the filtering material to suc-
cessively release the additive elements.
[0008] The additive element feed unit described in Pat-
ent Application GB1585761 works fine at relatively low
filtering material travelling speeds (i.e. low output speeds
of the filter manufacturing machine), but has been found
to pose problems at high filtering material travelling
speeds (i.e. high output speeds of the filter manufacturing
machine). More specifically, over and above certain fil-
tering material travelling speeds, the additive elements
become more difficult to withdraw from the hopper outlet,
and more and more frequently are not withdrawn at all,
i.e. the seats on the drum leave the hopper outlet without
withdrawing any additive elements, thus resulting in the
formation of filter portions with no additive elements, and
which must be rejected.
[0009] Document US2007068540A1 discloses a feed
unit for feeding additive elements to fibrous material on
a machine for producing smoking articles, as recited in
the pre-characterizing portion of independent claims 1
and 15.

DESCRIPTION OF THE INVENTION

[0010] It is an object of the present invention to provide
a unit and method, for feeding additive elements into fi-
brous material on a machine for producing smoking ar-
ticles, designed to eliminate the above drawbacks, and
which at the same time are cheap and easy to implement.
[0011] According to the present invention, there are
provided a unit and method for feeding additive elements
into fibrous material on a machine for producing smoking
articles, as claimed in the accompanying Claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] A number of non-limiting embodiments of the
present invention will be described by way of example
with reference to the accompanying drawings, in which:

Figure 1 shows a schematic front view of a two-line
filter manufacturing machine;
Figure 2 shows a schematic plan view of the Figure
1 machine;
Figure 3 shows a schematic of a portion of a contin-
uous filter rod produced on the Figure 1 machine;
Figure 4 shows a view in perspective of an additive
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element feed unit of the Figure 1 machine;
Figure 5 shows a front view of the Figure 4 additive
element feed unit;
Figure 6 shows a view in perspective of a different
embodiment of an additive element feed unit of the
Figure 1 machine;
Figure 7 shows a front view of the Figure 6 additive
element feed unit;
Figure 8 shows a view in perspective of a further
embodiment of an additive element feed unit of the
Figure 1 machine;
Figure 9 shows a front view of the Figure 8 additive
element feed unit;
Figure 10 shows a front view of a further embodiment
of an additive element feed unit of the Figure 1 ma-
chine.

PREFERRED EMBODIMENTS OF THE INVENTION

[0013] Number 1 in Figures 1 and 2 indicates as a
whole a two-line cigarette filter manufacturing machine
comprising two beams 2a, 2b for forming respective con-
tinuous filter rods 3a, 3b; and, for each beam 2a, 2b, a
respective filtering material feed line 4a, 4b. Feed lines
4a, 4b are supplied with filtering material by a conveyor
line 5 forming part of machine 1 and extending between
an input station 6 of feed lines 4a, 4b, and a store 7 con-
taining two bales 8a, 8b of filtering material.
[0014] As shown in Figures 1 and 2, respective threads
9a, 9b are unwound off bales 8a, 8b and drawn along
conveyor line 5 by a roller traction unit 10a at input station
6.
[0015] Conveyor line 5 comprises a guide device 11
located over bales 8a, 8b to guide threads 9a, 9b; and a
strip-forming device 12 located at input station 6, imme-
diately upstream from traction unit 10a, to draw threads
9a, 9b out widthwise, by jets of compressed air, into re-
spective flat-section strips 13a, 13b, which are then fed
to roller traction unit 10a.
[0016] Downstream from traction unit 10a, strips 13a
and 13b are fed, along respective feed lines 4a, 4b and
in a substantially horizontal direction 14, through a press-
ing unit 15 comprising two roller traction units lOb, 10c
similar to unit 10a; through an inflating device 16, which
blows air into strips 13a, 13b to increase their volume;
through a processing unit 17, where chemical substanc-
es (typically triacetin) are added to strips 13a, 13b to plas-
ticize the filtering material; and, finally, through a roller
traction unit 10d similar to units 10a, lOb, 10c and defining
an output portion of feed lines 4a, 4b. Feed lines 4a, 4b
are connected to forming beams 2a, 2b by a unit 18 for
forming two ropes of filtering material. Unit 18 is located
immediately downstream from roller traction unit 10d, re-
ceives strips 13a, 13b from feed lines 4a, 4b, gathers
strips 13a, 13b transversely into respective ropes of fil-
tering material, and feeds the ropes to forming beams
2a, 2b. On each forming beam 2a, 2b, the rope of filtering
material is fed onto a paper strip 19a, 19b gummed be-

forehand at a gumming station 20 and subsequently
wound transversely about the rope of filtering material to
form a continuous filter rod 3a, 3b.
[0017] At the output of forming beams 2a, 2b, a control
station 21 checks the density of filter rods 3a, 3b, and a
cutting head 22 cuts rods 3a, 3b transversely into respec-
tive successions of filter portions 23 (shown in Figure 3).
[0018] A feed unit 24 is located at forming unit 18 to
supply additive elements 25 (Figure 3) defined by sub-
stantially spherical, roughly 3 mm diameter capsules con-
taining flavouring substances (such as menthol) releas-
able by the user crushing the capsules.
[0019] Feed unit 24 inserts additive elements 25 evenly
into the filtering material, with a spacing and at a speed
depending on the travelling speed of the filtering material.
[0020] Feed unit 24 inserts additive elements 25 evenly
into the filtering material, so that each filter portion 23
contains a given number of additive elements 25. The
given number, for example, may equal the number of
filters eventually cut from portion 23 on a filter assembly
machine, so that each cigarette filter contains only one
additive element 25; or may equal a multiple of the
number of filters eventually cut from portion 23 on the
filter assembly machine, so that each cigarette filter con-
tains two or more additive elements 25.
[0021] In an alternative embodiment not shown, addi-
tive elements 25 may be shaped differently (i.e. be other
than spherical). In another embodiment not shown, ad-
ditive elements 25 are defined by cylindrical or parallel-
epiped-shaped tablets of flavouring substances.
[0022] As shown in Figures 4 and 5, for each feed line
4, feed unit 24 comprises a hopper 26 containing a mass
of additive elements 25 and having a bottom outlet 27;
and a transfer device 28 which, at the input, withdraws
additive elements 25 successively from outlet 27 of hop-
per 26, and, at the output, deposits additive elements 25
successively into the filtering material of the correspond-
ing feed line 4.
[0023] Between the input and output, transfer device
28 increases the spacing between consecutive additive
elements 25, so as to withdraw additive elements 25 from
hopper 26 with a pickup spacing P1 (Figure 5), and de-
posit additive elements 25 into the filtering material with
an out-feed spacing P2 (Figure 5) greater than pickup
spacing P1. Additive elements 25 are withdrawn from
outlet 27 of hopper 26 with a very short pickup spacing
P1, and therefore slowly (i.e. much more slowly than the
speed at which they are deposited into the filtering ma-
terial), and at the same time are deposited into the filtering
material with a long out-feed spacing P2, so they can be
deposited into the filtering material with the correct spac-
ing, even when the filtering material is travelling at high
speed. In other words, additive elements 25 can be with-
drawn slowly from outlet 27 of hopper 26, and at the same
time deposited quickly into the filtering material.
[0024] In the Figure 4 and 5 embodiment, for each feed
line 4, transfer device 28 comprises a pickup drum 29,
which engages outlet 27 of hopper 26, rotates continu-
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ously about an axis of rotation 30, and has a number of
peripheral suction seats 31 for housing additive elements
25 and equally spaced with pickup spacing Pl; and an
out-feed drum 32, which engages the filtering material,
rotates continuously about an axis of rotation 33 parallel
to axis of rotation 30, and has a number of peripheral
suction seats 34 for housing additive elements 25 and
equally spaced with out-feed spacing P2. The rotation
speeds of drums 29 and 32 are strictly related: the ratio
between the peripheral speed of out-feed drum 32 and
the peripheral speed of pickup drum 29 equals the ratio
between out-feed spacing P2 and pickup spacing P1 (i.
e. out-feed drum 32 rotates much faster than pickup drum
29). Moreover, the peripheral speed of out-feed drum 32
is directly proportional to the travelling speed of the fil-
tering material, so that each filter portion 23 contains the
target number of additive elements 25.
[0025] Obviously, to switch production over to filter por-
tions 23 of a different length, this can be done by simply
changing drum 32 for one with a different spacing P2 of
seats 34.
[0026] The peripheral speed of out-feed drum 32 is
preferably substantially equal to the travelling speed of
the filtering material, to prevent the filtering material from
accelerating or decelerating additive elements 25 as they
are inserted, and so resulting in position errors of additive
elements 25 in filter portions 23.
[0027] In other words, out-feed drum 32 must rotate
relatively fast to keep up with the travelling speed of the
filtering material; and, at the same time, by adjusting the
spacing, pickup drum 29 rotates much more slowly than
out-feed drum 32, to effectively withdraw additive ele-
ments 25 from outlet 27 of hopper 26.
[0028] For each feed line 4, transfer device 28 also
comprises an intermediate drum 35, which is interposed
between pickup drum 29 and out-feed drum 32, rotates
continuously about an axis of rotation 36 parallel to axes
of rotation 30 and 33, and has a number of peripheral
suction seats 37 for housing additive elements 25. In the
Figure 4 and 5 embodiment, peripheral suction seats 37
of each intermediate drum 35 are spaced apart with an
intermediate spacing P3 equal to pickup spacing P1 (i.
e. are spaced apart with pickup spacing Pl), so the in-
crease from pickup spacing P1 to out-feed spacing P2
is made solely when transferring additive elements 25
from intermediate drum 35 to out-feed drum 32.
[0029] In an alternative embodiment not shown, pe-
ripheral suction seats 37 of each intermediate drum 35
are spaced apart with an intermediate spacing P3 be-
tween pickup spacing P1 and out-feed spacing P2, so
the increase from pickup spacing P1 to out-feed spacing
P2 is made partly when transferring additive elements
25 from pickup drum 29 to intermediate drum 35, and
partly when transferring additive elements 25 from inter-
mediate drum 35 to out-feed drum 32.
[0030] In a different embodiment, transfer device 28
comprises two or three cascaded intermediate drums 35
for each feed line 4. In another embodiment not shown,

transfer device 28 has no intermediate drums 35, and
the increase from pickup spacing P1 to out-feed spacing
P2 is made as each pickup drum 29 transfers additive
elements 25 directly to out-feed drum 32. In the Figure
4 and 5 embodiment, seats 31, 34 and 37 are all fixed,
i.e. perform no relative movement, with respect to corre-
sponding drums 29, 32 and 35, which means additive
elements 25 undergo relatively sharp acceleration when
transferring from pickup spacing P1 on intermediate
drum 35 to out-feed spacing P2 on out-feed drum 32.
The degree of acceleration, however, is sufficiently below
the break strength of additive elements 25 as to have no
serious effect (as they are transferred, additive elements
25 simply deform elastically with no permanent damage).
[0031] Nevertheless, to reduce acceleration of additive
elements 25 as they are transferred from intermediate
drum 35 to out-feed drum 32, the Figure 6 and 7 embod-
iment is proposed, in which each peripheral suction seat
34 on each out-feed drum 32 is mounted to rotate with
respect to out-feed drum 32 about a respective axis of
rotation parallel to axis of rotation 33 of out-feed drum
32; and each out-feed drum 32 comprises cam actuating
means for rotating each peripheral suction seat 34 with
respect to out-feed drum 32 as additive element 25 is
transferred to peripheral suction seat 34, so as to slow
peripheral suction seat 34 down before receiving additive
element 25, and accelerate it after receiving additive el-
ement 25.
[0032] In the Figure 8 and 9 embodiment, transfer de-
vice 28 comprises two cascaded intermediate drums
35a, 35b for each feed line 4; each pickup drum 29 com-
prises three side by side rows (or arrays) of peripheral
suction seats 31; and each hopper 26 comprises three
independent, side by side chambers spaced roughly
10-20 mm apart, and each having a bottom outlet 27 for
feeding additive elements 25 to a respective row of pe-
ripheral suction seats 31 on pickup drum 29. Each inter-
mediate drum 35a comprises three side by side, circum-
ferentially aligned rows of peripheral suction seats 37a;
each intermediate drum 35b comprises three side by
side, circumferentially offset rows of peripheral suction
seats 37b; and some of peripheral suction seats 34 on
each out-feed drum 32 are designed to pneumatically
move additive elements 25 axially (i.e. by means of sir
jets and/or suction) to align additive elements 25 axially
before they are deposited into the filtering material.
[0033] In actual use, each pickup drum 29 continuously
withdraws three side by side rows of additive elements
25 from hopper 26, and transfers three side by side rows
of additive elements 25 to intermediate drum 35a. Each
intermediate drum 35b withdraws one additive element
25 at a time from intermediate drum 35a, so as to cir-
cumferentially offset the three rows of additive elements
25. And each out-feed drum 32 receives one additive
element 25 at a time from intermediate drum 35b, and
aligns additive elements 25 axially before depositing
them into the filtering material.
[0034] In this embodiment, the spacing increase is
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made when transferring from intermediate drum 35a to
intermediate drum 35b, so peripheral suction seats 31
and 37a on drums 29 and 35a have the same pickup
spacing P1, and peripheral suction seats 34 and 37b on
drums 32 and 35b have the same out-feed spacing P2.
[0035] The Figure 8 and 9 embodiment provides for
reducing the withdrawal rate of additive elements 25 from
each outlet 27 to a third of that of the Figure 4 and 5
embodiment.
[0036] In the Figure 10 embodiment, for each feed line
4, feed unit 24 comprises two separate, independent,
widely spaced hoppers 26, each containing a mass of
additive elements 25 and having a bottom outlet 27; and
transfer device 28 combines a first succession of additive
elements 25, withdrawn from a first hopper 26, with a
second succession of additive elements 25, withdrawn
from a second hopper 26, by alternating additive ele-
ments 25 in the first succession with additive elements
25 in the second succession. For each feed line 4, trans-
fer device 28 comprises two separate, independent pick-
up drums 29, each engaging the outlet 27 of a corre-
sponding hopper 26; and one out-feed drum 32 supplied
with additive elements 25 from both pickup drums 29.
More specifically, each pickup drum 29 feeds additive
elements 25 to an intermediate drum 35a, which in turn
feeds them to an intermediate drum 35b, from which they
are transferred to feed-out drum 32 by alternating one
additive element 25 from one hopper with an additive
element 25 from the other hopper.
[0037] It is important to note that, in this case too, with
regard to each hopper 26 and each succession of additive
elements 25 withdrawn from hopper 26 by transfer device
28, device 28 increases the spacing between consecu-
tive additive elements 25 to withdraw them from hopper
26 with a pickup spacing, and deposit them into the fil-
tering material with an out-feed spacing greater than the
pickup spacing.
[0038] Obviously, when transferring additive elements
25 from the two intermediate drums 35b to out-feed drum
32, the spacing is reduced, i.e. halved. Though the out-
feed spacing of each succession of additive elements 25
is, as stated, greater than the respective pickup spacing,
the out-feed spacing of the two successions of additive
elements 25 as a whole may equal or be greater than,
and is preferably greater than, the pickup spacings.
[0039] In this embodiment, the two hoppers 26 may
contain identical or different additive elements 25 (in
terms of shape, size and/or content).
[0040] In one embodiment shown in the drawings, for
each feed line 4, transfer device 28 comprises an optical
control device 38 (typically a television camera) connect-
ed to pickup drum 29, downstream from outlet 27 of hop-
per 26, to determine whether or not the peripheral suction
seats 31 downstream from outlet 27 contain respective
additive elements 25. In another embodiment shown by
a dash line in the drawings, optical control device 38 is
connected to out-feed drum 32. Alternatively, optical con-
trol device 38 may be connected to an intermediate drum

35.
[0041] Optical control device 38 may be used to control
rejection of filter portions 23 containing no additive ele-
ments 25 downstream from cutting head 22. More spe-
cifically, optical control device 38 controls a reject device
(not shown) located downstream from cutting head 22 to
reject any filter portions 23 with no additive elements 25.
Optical control device 38 may also be used to determine
problems in hopper 26: in the event of an unusual number
of peripheral suction seats 31 with no additive elements
25, a problem in hopper 26 (such as clogging) is diag-
nosed, and maintenance requested (in the event of a
large number of peripheral suction seats 31 with no ad-
ditive elements 25, machine 1 may even be shut down
to avoid rejecting an excessive number of filter portions
23). The presence of additive elements 25 may also be
checked at control station 21. Optical control device 38,
however, provides for double checking the presence of
additive elements 25 (i.e. the findings of optical control
device 38 must be confirmed later by control station 21;
otherwise, in the event of conflicting findings by optical
control device 38 and control station 21, a control problem
is diagnosed). Optical control device 38 also provides for
quickly diagnosing clogging of hopper 26, so machine 1
can be shut down quickly to avoid rejecting large numbers
of filter portions 23.
[0042] Feed units 24 described, for supplying additive
elements 25 upstream from beams 2a, 2b, are preferably
independent of one another.
[0043] In another embodiment not shown, machine 1
described above is a one-line machine, and so comprises
one beam 2 for forming one continuous filter rod 3, and
one filtering material feed line 4.
[0044] Feed unit 24 described has numerous advan-
tages.
[0045] In particular, it provides for withdrawing additive
elements 25 slowly (and therefore effectively) from outlet
27 of hopper 26, while at the same time depositing them
rapidly into the filtering material, as required by the trav-
elling speed of the filtering material. Being withdrawn
slowly from outlet 27 of hopper 26, additive elements 25
have enough time to be drawn properly into peripheral
suction seats 31, thus safeguarding against peripheral
suction seats 31 leaving outlet 27 of hopper 26 without
withdrawing additive elements 25 (and so forming filter
portions 23 with no additive elements 25).
[0046] Feed unit 24 described is also cheap and easy
to produce, by reproducing and improving the design,
and so incorporating the know-how gathered from,
known feed units.
[0047] As will be clear from the above description, the
scope of the present invention also extends to a unit and
method for feeding additive elements into a rope of to-
bacco on a cigarette manufacturing machine. In which
case, as will be clear from the above description, feed
unit 24 supplying additive elements 25 is still located im-
mediately upstream from the continuous cigarette rod
forming beam, so as to deposit additive elements 25 into
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the rope of tobacco just before it is wrapped in paper.

Claims

1. A feed unit (24) for feeding additive elements (25) to
fibrous material on a machine (1) for producing
smoking articles; the feed unit (24) comprising:

a hopper (26) containing a mass of additive el-
ements (25) and having a bottom outlet (27) ;
and
a transfer device (28) which, at the input, with-
draws the additive elements (25) successively
from the outlet (27) of the hopper (26), and, at
the output, deposits the additive elements (25)
successively into the fibrous material ;
the feed unit (24) being characterized in that
the transfer device (28) comprises:

a pickup drum (29), which engages the out-
let (27) of the hopper (26), and has a number
of first peripheral suction seats (31) for
housing the additive elements (25) and
spaced apart with a pickup spacing (P1) ;
and
an out-feed drum (32), which engages the
fibrous material, and has a number of sec-
ond peripheral suction seats (34) for hous-
ing the additive elements (25) and spaced
apart with an out-feed spacing (P2) ;
wherein the out-feed spacing (P2) is greater
than the pickup spacing (P1) so that, be-
tween the input and output, the transfer de-
vice (28) increases the spacing between
consecutive additive elements (25) by with-
drawing the additive elements (25) from the
hopper (26) with the pickup spacing (P1),
and depositing the additive elements (25)
into the fibrous material with the out-feed
spacing (P2).

2. A feed unit (24) as claimed in Claim 1, wherein the
ratio between the peripheral speed of the out-feed
drum (32) and the peripheral speed of the pickup
drum (29) equals the ratio between the out-feed
spacing (P2) and the pickup spacing (P1).

3. A feed unit (24) as claimed in Claim 1 or 2, wherein
the pickup drum (29) transfers the additive elements
(25) directly to the out-feed drum (32), and the in-
crease from the pickup spacing (P1) to the out-feed
spacing (P2) is made during said transfer.

4. A feed unit (24) as claimed in Claim 1 or 2, wherein
the transfer device (28) comprises at least one inter-
mediate drum (35) interposed between the pickup
drum (29) and the out-feed drum (32) and having a

number of third peripheral suction seats (37) for
housing the additive elements (25).

5. A feed unit (24) as claimed in Claim 4, wherein:

the third peripheral suction seats (37) of the in-
termediate drum (35) are spaced apart with an
intermediate spacing (P3) between the pickup
spacing (P1) and the out-feed spacing (P2) ; and
the increase from the pickup spacing (P1) to the
out-feed spacing (P2) is made partly when trans-
ferring the additive elements (25) from the pick-
up drum (29) to the intermediate drum (35), and
partly when transferring the additive elements
(25) from the intermediate drum (35) to the out-
feed drum (32).

6. A feed unit (24) as claimed in Claim 4, wherein:

the third peripheral suction seats (37) of the in-
termediate drum (35) are spaced apart with the
pickup spacing (P1) ; and
the increase from the pickup spacing (P1) to the
out-feed spacing (P2) is made solely when
transferring the additive elements (25) from the
intermediate drum (35) to the out-feed drum
(32).

7. A feed unit (24) as claimed in Claim 4, 5 or 6, wherein:

the pickup drum (29) comprises at least two side
by side rows of first peripheral suction seats
(31) ;
the intermediate drum (35) comprises at least
two side by side, circumferentially offset rows of
third peripheral suction seats (37) ; and
at least some of the second peripheral suction
seats (34) of the out-feed drum (32) are de-
signed to move the additive elements (25) axially
to align the additive elements (25) axially before
depositing the additive elements (25) into the
fibrous material.

8. A feed unit (24) as claimed in Claim 7, wherein the
hopper (26) comprises at least two side by side, in-
dependent chambers with respective bottom outlets
(27), each for feeding additive elements (25) to one
row of first peripheral suction seats (31) of the pickup
drum (29).

9. A feed unit (24) as claimed in one of Claims 1 to 8,
wherein each second peripheral suction seat (34) of
the out-feed drum (32) is mounted to rotate with re-
spect to the out-feed drum (32) ; and the out-feed
drum (32) comprises cam actuating means for rotat-
ing each second peripheral suction seat (34) with
respect to the out-feed drum (32) as an additive el-
ement (25) is transferred to the second peripheral
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suction seat (34), so as to slow down the second
peripheral suction seat (34) before receiving the ad-
ditive element (25), and accelerate the second pe-
ripheral suction seat (34) after receiving the additive
element (25).

10. A feed unit (24) as claimed in one of Claims 1 to 9,
and comprising two separate, independent hoppers
(26), each containing a mass of additive elements
(25) and having a bottom outlet (27) ; the transfer
device (28) combining a first succession of additive
elements (25), withdrawn from a first hopper (26),
with a second succession of additive elements (25),
withdrawn from a second hopper (26), by intercalat-
ing additive elements (25) in the first succession with
additive elements (25) in the second succession.

11. A feed unit (24) as claimed in Claim 10, wherein the
transfer device (28) comprises:

two separate, independent pickup drums (29),
each engaging the outlet (27) of a corresponding
hopper (26) ; and
one out-feed drum (32), which receives additive
elements (25) from both pickup drums (29).

12. A feed unit (24) as claimed in one of Claims 1 to 11,
wherein the transfer device (28) comprises at least
one optical control device (38) fitted to a drum (29;
32) to determine whether or not the corresponding
peripheral suction seats (31; 34) contain respective
additive elements (25).

13. A feed unit (24) as claimed in Claim 12, wherein the
optical control device (38) is fitted to the pickup drum
(29), downstream from the outlet (27) of the hopper
(26), to determine whether or not the first peripheral
suction seats (31) downstream from the outlet (27)
contain respective additive elements (25).

14. A feed unit (24) as claimed in Claim 12, wherein the
optical control device (38) is fitted to the out-feed
drum (32).

15. A method of feeding additive elements (25) to fibrous
material on a machine (1) for producing smoking ar-
ticles; the method comprising the steps of:

withdrawing the additive elements (25) succes-
sively, by means of a transfer device (28), from
a bottom outlet (27) of a hopper (26) containing
a mass of additive elements (25); and
depositing the additive elements (25) succes-
sively into the fibrous material by means of the
transfer device (28) ;
the method being characterized in that the
transfer device (28) comprises:

a pickup drum (29), which engages the out-
let (27) of the hopper (26), and has a number
of first peripheral suction seats (31) for
housing the additive elements (25) and
spaced apart with a pickup spacing (P1) ;
and
an out-feed drum (32), which engages the
fibrous material, and has a number of sec-
ond peripheral suction seats (34) for hous-
ing the additive elements (25) and spaced
apart with an out-feed spacing (P2);
wherein the out-feed spacing (P2) is greater
than the pickup spacing (P1) so that, be-
tween the input and output, the transfer de-
vice (28) increases the spacing between
consecutive additive elements (25) by with-
drawing the additive elements (25) from the
hopper (26) with the pickup spacing (P1),
and depositing the additive elements (25)
into the fibrous material with the out-feed
spacing (P2).

16. A two-line machine for producing smoking articles,
such as cigarettes or cigarette filters, the machine
comprising two beams (2a, 2b) for forming respec-
tive continuous rods (3a, 3b); and, for each beam
(2a, 2b), a respective feed line (4a, 4b) for supplying
fibrous material, such as tobacco or filter material;
the machine being characterized by comprising,
upstream from each beam (2a, 2b), a respective feed
unit (24) for feeding additive elements (25) and as
claimed in any one of Claims 1 to 14.

17. A machine as claimed in Claim 16, characterized
in that said feed units (24) for feeding additive ele-
ments (25) are independent.

Patentansprüche

1. Eine Zuführeinheit (24) zum Zuführen von Zusatze-
lementen (25) zu einem Fasermaterial auf einer Ma-
schine (1) zum Herstellen von Rauchwaren, wobei
die Zuführeinheit (24) umfasst:

einen Trichter (26), der eine Masse von Zusat-
zelementen (25) enthält und einen Bodenaus-
lass (27) aufweist, sowie
eine Übertragungsvorrichtung (28), die die Zu-
satzelemente (25) am Einlass nacheinander
aus dem Auslass (27) des Trichters (26) ent-
nimmt und die die Zusatzelemente (25) am Aus-
lass der Übertragungsvorrichtung (28) nachei-
nander im Fasermaterial ablegt, und
die Zuführeinheit (24) ist dadurch gekenn-
zeichnet, dass die Übertragungsvorrichtung
(28) umfasst:
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eine Aufnahmetrommel (29), die mit dem
Auslass (27) des Trichters (26) in Eingriff
steht und eine Anzahl von ersten umfängli-
chen Saugsitzen (31) zum Aufnehmen der
Zusatzelemente (25) aufweist und mit ei-
nem Aufnahmeabstand (P1) beabstandet
ist, und
eine Abführtrommel (32), die mit dem Fa-
sermaterial in Eingriff steht und eine Anzahl
von zweiten umfänglichen Saugsitzen (34)
zum Aufnehmen der Zusatzelemente (25)
aufweist und mit einem Abführabstand (P2)
beabstandet ist,
wobei der Abführabstand (P2) größer ist als
der Aufnahmeabstand (P1), sodass die
Übertragungsvorrichtung (28) zwischen
dem Einlass und dem Auslass den Abstand
zwischen aufeinanderfolgenden Zusatzele-
menten (25) durch Entnehmen der Zusatz-
elemente (25) aus dem Trichter (26) mit
dem Aufnahmeabstand (P1) und Ablegen
der Zusatzelemente (25) im Fasermaterial
mit dem Abführabstand (P2) erhöht.

2. Eine Zuführeinheit (24) gemäß Patentanspruch 1,
wobei das Verhältnis zwischen der Umfangsge-
schwindigkeit der Abführtrommel (32) und der Um-
fangsgeschwindigkeit der Aufnahmetrommel (29)
dem Verhältnis zwischen dem Abführabstand (P2)
und dem Aufnahmeabstand (P1) gleicht.

3. Eine Zuführeinheit (24) gemäß Patentanspruch 1
oder 2, wobei die Aufnahmetrommel (29) die Zusat-
zelemente (25) direkt zur Abführtrommel (32) über-
trägt und die Erhöhung vom Aufnahmeabstand (P1)
auf den Abführabstand (P2) während dieser Über-
tragung gemacht wird.

4. Eine Zuführeinheit (24) gemäß Patentanspruch 1
oder 2, wobei die Übertragungsvorrichtung (28) min-
destens eine Zwischentrommel (35) umfasst, die
zwischen der Aufnahmetrommel (29) und der Ab-
führtrommel (32) angeordnet ist und eine Anzahl von
dritten umfänglichen Saugsitzen (37) zum Aufneh-
men der Zusatzelemente (25) aufweist.

5. Eine Zuführeinheit (24) gemäß Patentanspruch 4,
wobei
die dritten umfänglichen Saugsitze (37) der Zwi-
schentrommel (35) mit einem Zwischenabstand (P3)
zwischen dem Aufnahmeabstand (P1) und dem Ab-
führabstand (P2) beabstandet sind, und die Erhö-
hung vom Aufnahmeabstand (P1) auf den Abführab-
stand (P2) teilweise gemacht wird, wenn die Zusat-
zelemente (25) von der Aufnahmetrommel (29) auf
die Zwischentrommel (35) übertragen werden, und
teilweise, wenn die Zusatzelemente (25) von der
Zwischentrommel (35) auf die Abführtrommel (32)

übertragen werden.

6. Eine Zuführeinheit (24) gemäß Patentanspruch 4,
wobei
die dritten umfänglichen Saugsitze (37) der Zwi-
schentrommel (35) mit dem Aufnahmeabstand (P1)
beabstandet sind, und
die Erhöhung vom Aufnahmeabstand (P1) auf den
Abführabstand (P2) ausschließlich gemacht wird,
wenn die Zusatzelemente (25) von der Zwischen-
trommel (35) auf die Abführtrommel (32) übertragen
werden.

7. Eine Zuführeinheit (24) gemäß Patentanspruch 4, 5
oder 6, wobei
die Aufnahmetrommel (29) mindestens zwei Reihen
erster umfänglicher Saugsitze (31) nebeneinander
aufweist,
die Zwischentrommel (35) umfasst mindestens zwei
umfänglich versetzte Reihen dritter umfänglicher
Saugsitze (37) nebeneinander, und
mindestens einige der zweiten umfänglichen Saug-
sitze (34) der Abführtrommel (32) sind gestaltet, um
die Zusatzelemente (25) axial zu bewegen, um die
Zusatzelemente (25) axial vor dem Ablegen der Zu-
satzelemente (25) im Fasermaterial auszurichten.

8. Eine Zuführeinheit (24) gemäß Patentanspruch 7,
wobei der Trichter (26) mindestens zwei unabhän-
gige Kammern mit entsprechenden Bodenausläs-
sen (27) nebeneinander aufweist, wobei jede zum
Zuführen von Zusatzelementen (25) zu einer Reihe
erster umfänglicher Saugsitze (31) der Aufnahme-
trommel (29) vorhanden ist.

9. Eine Zuführeinheit (24) gemäß einem der Patentan-
sprüche 1 bis 8, wobei jeder zweite umfängliche
Saugsitz (34) der Abführtrommel (32) angeordnet
ist, um sich in Bezug auf die Abführtrommel (32) zu
drehen, und die Abführtrommel (32) umfasst No-
ckenbetätigungsmittel zum Drehen jedes zweiten
umfänglichen Saugsitzes (34) in Bezug auf die Ab-
führtrommel (32), wenn ein Zusatzelement (25) auf
den zweiten umfänglichen Saugsitz (34) übertragen
wird, um so die zweiten umfänglichen Saugsitze (34)
vor dem Aufnehmen des Zusatzelements (25) zu
verlangsamen und die zweiten umfänglichen Saug-
sitze (34) nach dem Aufnehmen des Zusatzele-
ments (25) zu beschleunigen.

10. Eine Zuführeinheit (24) gemäß einem der Patentan-
sprüche 1 bis 9, die zwei getrennte, unabhängige
Trichter (26) aufweist, von denen jeder eine Masse
von Zusatzelementen (25) enthält und einen Boden-
auslass (27) aufweist, wobei die Übertragungsvor-
richtung (28) eine erste Folge von Zusatzelementen
(25), die einem ersten Trichter (26) entnommen wur-
den, mit einer zweiten Folge von Zusatzelementen
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(25) kombiniert, die von einem zweiten Trichter (26)
entnommen wurden, mittels Einfügen von Zusatze-
lementen (25) aus der zweiten Folge in die Zusatz-
elemente (25) der ersten Folge.

11. Eine Zuführeinheit (24) gemäß Patentanspruch 10,
wobei die Übertragungsvorrichtung (28) umfasst:

zwei getrennte, unabhängige Aufnahmetrom-
meln (29), von denen jede mit dem Auslass (27)
eines entsprechenden Trichters (26) in Eingriff
steht, und
eine Abführtrommel (32), die Zusatzelemente
(25) von beiden Aufnahmetrommeln (29) emp-
fängt.

12. Eine Zuführeinheit (24) gemäß einem der Patentan-
sprüche 1 bis 11, wobei die Übertragungsvorrich-
tung (28) mindestens eine optische Steuervorrich-
tung (38) aufweist, die an eine Trommel (29; 32) an-
gepasst ist, um zu bestimmen, ob die entsprechen-
den umfänglichen Saugsitze (31; 34) entsprechende
Zusatzelemente (25) enthalten oder nicht.

13. Eine Zuführeinheit (24) gemäß Patentenanspruch
12, wobei die optische Steuervorrichtung (38) an die
Aufnahmetrommel (29) stromabwärts vom Auslass
(27) des Trichters (26) angepasst ist, um zu bestim-
men, ob die ersten umfänglichen Saugsitze (31)
stromabwärts vom Auslass (27) entsprechende Zu-
satzelemente (25) enthalten oder nicht.

14. Eine Zuführeinheit (24) gemäß Patentanspruch 12,
wobei die optische Steuervorrichtung (38) an die Ab-
führtrommel (32) angepasst ist.

15. Ein Verfahren zum Zuführen von Zusatzelementen
(25) zu einem Fasermaterial auf einer Maschine (1)
zum Herstellen von Rauchwaren, wobei das Verfah-
ren die Schritte aufweist:

Entnehmen der Zusatzelemente (25) nachein-
ander mittels einer Übertragungsvorrichtung
(28) von einem Bodenauslass (27) eines Trich-
ters (26), der eine Masse von Zusatzelementen
(25) enthält, sowie
Ablegen der Zusatzelemente (25) nacheinander
im Fasermaterial mittels der Übertragungsvor-
richtung (28), und
das Verfahren ist dadurch gekennzeichnet,
dass die Übertragungsvorrichtung (28) auf-
weist:

eine Aufnahmetrommel (29), die mit dem
Auslass (27) des Trichters (26) in Eingriff
steht und eine Anzahl von ersten umfängli-
chen Saugsitzen (31) zum Aufnehmen der
Zusatzelemente (25) aufweist und mit ei-

nem Aufnahmeabstand (P1) beabstandet
ist, und
eine Abführtrommel (32), die mit dem Fa-
sermaterial in Eingriff steht und eine Anzahl
von zweiten umfänglichen Saugsitzen (34)
zum Aufnehmen der Zusatzelemente (25)
aufweist und mit einem Abführabstand (P2)
beabstandet ist,
wobei der Abführabstand (P2) größer ist als
der Aufnahmeabstand (P1), sodass die
Übertragungsvorrichtung (28) zwischen
dem Einlass und dem Auslass den Abstand
zwischen aufeinanderfolgenden Zusatzele-
menten (25) durch Entnehmen (25) vom
Trichter (26) mit dem Aufnahmeabstand
(P1) und dem Ablegen der Zusatzelemente
(25) im Fasermaterial mit dem Abführab-
stand (P2) erhöht.

16. Eine Zweilinien-Maschine zum Herstellen von
Rauchwaren, wie beispielsweise Zigaretten oder Zi-
garettenfiltern, wobei die Maschine zwei Träger (2a,
2b) zum Bilden entsprechender kontinuierlicher
Stangen (3a, 3b) aufweist sowie für jeden Träger
(2a, 2b) eine entsprechende Zuführlinie (4a, 4b) zum
Zuführen von Fasermaterial, wie beispielsweise Ta-
bak oder Filtermaterial, und die Maschine ist da-
durch gekennzeichnet, dass sie stromaufwärts
von jedem Träger (2a, 2b) eine entsprechende Zu-
führeinheit (24) zum Zuführen von Zusatzelementen
(25) gemäß einem der Patentansprüche 1 bis 14 auf-
weist.

17. Eine Maschine gemäß Patentanspruch 16, dadurch
gekennzeichnet, dass die Zuführeinheiten (24)
zum Zuführen von Zusatzelementen (25) unabhän-
gig sind.

Revendications

1. Unité de distribution (24) pour distribuer des élé-
ments additifs (25) jusqu’à une matière fibreuse sur
une machine (1) afin de produire des articles à
fumer ; l’unité de distribution (24) comprenant :

une trémie (26) contenant une masse d’élé-
ments additifs (25) et comportant une sortie in-
férieure (27) ; et
un dispositif de transfert (28) qui, au niveau de
l’entrée, extrait les éléments additifs (25) suc-
cessivement de la sortie (27) de la trémie (26),
et, au niveau de la sortie, dépose les éléments
additifs (25) successivement dans la matière
fibreuse ;
l’unité de distribution (24) étant caractérisée en
ce que le dispositif de transfert (28) comprend :
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un tambour de prélèvement (29) qui engage
la sortie (27) de la trémie (26), et comporte
un nombre de premiers sièges d’aspiration
périphériques (31) pour loger les éléments
additifs (25) et espacés avec un espace-
ment de prélèvement (P1) ; et
un tambour d’évacuation (32), qui engage
la matière fibreuse, et comporte un nombre
de deuxièmes sièges d’aspiration périphé-
riques (34) pour loger les éléments additifs
(25) et espacés avec un espacement d’éva-
cuation (P2) ;
l’espacement d’évacuation (P2) étant supé-
rieur à l’espacement de prélèvement (P1)
de manière que, entre l’entrée et la sortie,
le dispositif de transfert (28) augmente l’es-
pacement entre les éléments additifs (25)
consécutifs en extrayant les éléments ad-
ditifs (25) de la trémie (26) avec l’espace-
ment de prélèvement (P1), et en déposant
les éléments additifs (25) dans la matière
fibreuse avec l’espacement d’évacuation
(P2).

2. Unité de distribution (24) selon la revendication 1,
dans laquelle le rapport entre la vitesse périphérique
du tambour d’évacuation (32) et la vitesse périphé-
rique du tambour de prélèvement (29) est égal au
rapport entre l’espacement d’évacuation (P2) et l’es-
pacement de prélèvement (P1).

3. Unité de distribution (24) selon la revendication 1 ou
2, dans laquelle le tambour de prélèvement (29)
transfère les éléments additifs (25) directement jus-
qu’au tambour d’évacuation (32), et l’augmentation
de l’espacement de prélèvement (P1) à l’espace-
ment d’évacuation (P2) est effectuée au cours dudit
transfert.

4. Unité de distribution (24) selon la revendication 1 ou
2, dans laquelle le dispositif de transfert (28) com-
prend au moins un tambour intermédiaire (35) inter-
calé entre le tambour de prélèvement (29) et le tam-
bour d’évacuation (32) et comportant un nombre de
troisièmes sièges d’aspiration périphériques (37)
pour loger les éléments additifs (25).

5. Unité de distribution (24) selon la revendication 4,
dans laquelle :

les troisièmes sièges d’aspiration périphériques
(37) du tambour intermédiaire (35) sont espacés
avec un espacement intermédiaire (P3) entre
l’espacement de prélèvement (P1) et l’espace-
ment d’évacuation (P2) ; et
l’augmentation de l’espacement de prélève-
ment (P1) à l’espacement d’évacuation (P2) est
réalisée en partie lors du transfert des éléments

additifs (25) du tambour de prélèvement (29) au
tambour intermédiaire (35), et en partie lors du
transfert des éléments additifs (25) du tambour
intermédiaire (35) au tambour d’évacuation
(32).

6. Unité de distribution (24) selon la revendication 4,
dans laquelle :

les troisièmes sièges d’aspiration périphériques
(37) du tambour intermédiaire (35) sont espacés
avec l’espacement de prélèvement (P1) ; et
l’augmentation de l’espacement de prélève-
ment (P1) à l’espacement d’évacuation (P2) est
réalisée uniquement lors du transfert des élé-
ments additifs (25) du tambour intermédiaire
(35) au tambour d’évacuation (32).

7. Unité de distribution (24) selon la revendication 4, 5
ou 6, dans laquelle :

le tambour de prélèvement (29) comprend au
moins deux rangées côte à côte de premiers
sièges d’aspiration périphériques (31) ;
le tambour intermédiaire (35) comprend au
moins deux rangées côte à côte, décalées de
manière circonférentielle, de troisièmes sièges
d’aspiration périphériques (37) ; et
au moins certains des deuxièmes sièges d’as-
piration périphériques (34) du tambour d’éva-
cuation (32) sont conçus pour déplacer les élé-
ments additifs (25) axialement afin d’aligner les
éléments additifs (25) axialement avant de dé-
poser les éléments additifs (25) dans la matière
fibreuse.

8. Unité de distribution (24) selon la revendication 7,
dans laquelle la trémie (26) comprend au moins deux
chambres indépendantes, côte à côte, dotées de
sorties inférieures (27) respectives, chacune pour
distribuer les éléments additifs (25) jusqu’à une ran-
gée de premiers sièges d’aspiration périphériques
(31) du tambour de prélèvement (29).

9. Unité de distribution (24) selon l’une des revendica-
tions 1 à 8, dans laquelle chaque siège des deuxiè-
mes sièges d’aspiration périphériques (34) du tam-
bour d’évacuation (32) est monté pour tourner par
rapport au tambour d’évacuation (32) ; et le tambour
d’évacuation (32) comprend des moyens d’action-
nement de type cames pour faire tourner chaque
siège des deuxièmes sièges d’aspiration périphéri-
ques (34) par rapport au tambour d’évacuation (32)
lorsqu’un élément additif (25) est transféré jusqu’au
deuxième siège d’aspiration périphérique (34), afin
de ralentir le deuxième siège d’aspiration périphéri-
que (34) avant de recevoir l’élément additif (25), et
d’accélérer le deuxième siège d’aspiration périphé-
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rique (34) une fois l’élément additif (25) reçu.

10. Unité de distribution (24) selon l’une des revendica-
tions 1 à 9, et comprenant deux trémies indépen-
dantes, distinctes (26), chacune contenant une mas-
se d’éléments additifs (25) et comportant une sortie
inférieure (27) ; le dispositif de transfert (28) combi-
nant une première succession d’éléments additifs
(25), extraits d’une première trémie (26), avec une
deuxième succession d’éléments additifs (25), ex-
traits d’une deuxième trémie (26), en intercalant les
éléments additifs (25) dans la première succession
avec les éléments additifs (25) dans la deuxième
succession.

11. Unité de distribution (24) selon la revendication 10,
dans laquelle le dispositif de transfert (28)
comprend :

deux tambours de prélèvement (29) indépen-
dants, distincts, chacun engageant la sortie (27)
d’une trémie (26) correspondante ; et
un tambour d’évacuation (32), qui reçoit des élé-
ments additifs (25) des deux tambours de pré-
lèvement (29).

12. Unité de distribution (24) selon l’une des revendica-
tions 1 à 11, dans laquelle le dispositif de transfert
(28) comprend au moins un dispositif de commande
optique (38) fixé sur un tambour (29 ; 32) pour dé-
terminer si les sièges d’aspiration périphériques
(31 ; 34) correspondants contiennent les éléments
additifs (25) respectifs.

13. Unité de distribution (24) selon la revendication 12,
dans laquelle le dispositif de commande optique (38)
est fixé sur le tambour de prélèvement (29), en aval
de la sortie (27) de la trémie (26), pour déterminer
si les premiers sièges d’aspiration périphériques
(31) en aval de la sortie (27) contiennent les élé-
ments additifs (25) respectifs.

14. Unité de distribution (24) selon la revendication 12,
dans laquelle le dispositif de commande optique (38)
est fixé sur le tambour d’évacuation (32).

15. Procédé pour distribuer des éléments additifs (25)
jusqu’à une matière fibreuse sur une machine (1)
afin de produire des articles à fumer ; le procédé
comprenant les étapes consistant à :

extraire les éléments additifs (25) successive-
ment, au moyen d’un dispositif de transfert (28),
depuis une sortie inférieure (27) d’une trémie
(26) contenant une masse d’éléments additifs
(25) ; et
déposer les éléments additifs (25) successive-
ment dans la matière fibreuse au moyen du dis-

positif de transfert (28) ;
le procédé étant caractérisé en ce que le dis-
positif de transfert (28) comprend :

un tambour de prélèvement (29), qui enga-
ge la sortie (27) de la trémie (26), et com-
porte un nombre de premiers sièges d’as-
piration périphériques (31) pour loger les
éléments additifs (25) et espacés avec un
espacement de prélèvement (P1) ; et
un tambour d’évacuation (32), qui engage
la matière fibreuse, et comporte un nombre
de deuxièmes sièges d’aspiration périphé-
riques (34) pour loger les éléments additifs
(25) et espacés avec un espacement d’éva-
cuation (P2) ;
l’espacement d’évacuation (P2) étant supé-
rieur à l’espacement de prélèvement (P1)
de manière que, entre l’entrée et la sortie,
le dispositif de transfert (28) augmente l’es-
pacement entre les éléments additifs (25)
consécutifs en extrayant les éléments ad-
ditifs (25) de la trémie (26) avec l’espace-
ment de prélèvement (P1), et en déposant
les éléments additifs (25) dans la matière
fibreuse avec l’espacement d’évacuation
(P2).

16. Machine à deux chaînes pour la production d’articles
à fumer, tels que des cigarettes ou des filtres de ci-
garettes, la machine comprenant deux faisceaux
(2a, 2b) pour former des tiges continues (3a, 3b)
respectives ; et, pour chaque faisceau (2a, 2b), une
chaîne de distribution (4a, 4b) respective pour ali-
mentation en matière fibreuse, telle que du tabac ou
une matière filtre ; la machine étant caractérisée en
ce qu’elle comprend, en amont de chaque faisceau
(2a, 2b), une unité de distribution (24) respective
pour distribuer des éléments additifs (25) et selon
l’une quelconque des revendications 1 à 14.

17. Machine selon la revendication 16, caractérisée en
ce que lesdites unités de distribution (24) pour dis-
tribuer les éléments additifs (25) sont indépendan-
tes.
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