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(54) A machine for manufacturing cigarette filters

(57) In a cigarette filter maker, at least one continu-
ous web or strip (5) of fibrous filter material advances
along a feed path (P) and through at least one device

(11) by which the fibrous material is processed; the feed
path (P) extends at least in part through an enclosed duct
(14a) swept by a laminar flow (F) of air.
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Description

[0001] The present invention relates to a machine for
manufacturing cigarette filters.
[0002] Conventionally, machines utilized in the tobac-
co industry include cigarette filter makers that operate by
forming continuous streams of filter material, drawn from
compacted bales of fibrous filter tow held in magazines
positioned upstream of the production line.
[0003] One or more streams of the filter tow are pulled
from the bales and advanced each along a respective
mechanical and chemical treatment line, undergoing a
sequence of steps designed ultimately to produce long
continuous filter rods.
[0004] In particular, each stream is directed through a
stretching unit and thereafter through pairs of rollers by
which it is advanced and compacted as a continuous web
of filter material.
[0005] Located downstream of the rollers is a blower
unit that serves to augment the volume of the tow, con-
verting the stream of material drawn from the bale into a
web of constant width, and spreading and separating the
tow strands so that a uniform and consistent distribution
is obtained across the full width of the advancing material,
in order to obtain webs of constant density.
[0006] Thereafter, the continuous web is caused to
pass through a chemical treatment unit by which the filter
material is impregnated with substances designed to give
it a required plasticity.
[0007] Finally, the web undergoes a further mechani-
cal operation whereby the strands are gathered and
bunched to form a rope.
[0008] Machines of conventional type are also
equipped with an extraction system located upstream of
the chemical treatment unit, serving to eliminate any vol-
atile particles of filter material. In effect, it happens that
during the mechanical operations of blowing, stretching
and forming the continuous web, the fibrous tow material
sheds numerous lightweight particles, and whilst these
are confined within the enclosure of the machine, they
can still infiltrate other processing areas.
[0009] For this reason, use is made of extraction units
placed under the aforementioned rollers, so that light par-
ticles are prevented from being carried forward by the
advancing web into the chemical treatment unit.
[0010] The type of extraction system mentioned above
presents significant drawbacks, however.
[0011] In effect, the extraction draught interferes with
the advance of the web of filter material, causing vibra-
tions and malfunctions in the feed system.
[0012] This drawback is attributable to the fact that, in
addition to creating negative pressure beneath the web
of filter material, the extraction air flow also generates
numerous pockets of turbulence in the area around the
web.
[0013] Moreover, there is the fact that strands of the
fibrous tow are caused to peel off by the force of the
draught, resulting in damage to the web of material.

[0014] Accordingly, the object of the present invention
is to provide a machine for manufacturing cigarette filters
that will be unaffected by the drawbacks mentioned
above.
[0015] In particular, the object of the invention is to
provide a cigarette filter maker in which fluff particles gen-
erated by mechanical processing of the filter material can
be eliminated without affecting the feed motion and struc-
ture of the advancing web.
[0016] The stated objects are realized, according to
the present invention, in a machine for manufacturing
cigarette filters as characterized in any one or more of
the appended claims.
[0017] The invention will now be described in detail,
by way of example, with the aid of the accompanying
drawings, in which:

- figure 1 is a schematic view of a machine for manu-
facturing cigarette filters in accordance with the
present invention, illustrated with certain parts cut
away better to reveal others;

- figure 2 shows a detail of the machine illustrated in
figure 1, seen in perspective with certain parts cut
away better to reveal others;

- figure 3 shows the detail of figure 2, seen in elevation
and in section;

- figure 4 shows the detail of figure 2 seen in elevation
and in section, with certain parts omitted better to
reveal others;

- figures 5 and 6 are enlarged details of figure 4.

[0018] With reference to the drawings, numeral 1 de-
notes a machine for manufacturing cigarette filters, in
accordance with the present invention.
[0019] The machine 1, or filter maker, is of the type
equipped with two garniture sections 2 on which to fash-
ion respective continuous filter rods 3, each garniture
section 2 served by a relative processing line 4 along
which a continuous web or strip 5 of filter material is
caused to advance. Each line 4 presents an infeed station
6 through which to direct two streams 7 of fibrous tow
drawn from respective magazines 8 containing bales of
the filter material.
[0020] Each stream 7 of tow is pulled forward by the
rollers 9 of a drive unit 10 positioned at the aforemen-
tioned infeed station 6.
[0021] Once beyond the drive unit 10, the two streams
7 of tow advance along respective lines 4, following a
substantially horizontal and predetermined feed path "P",
through a processing device 11 that comprises a pair of
contrarotating and superposed rollers 12 by which the
fibrous tow is formed into a continuous web or strip 5 of
filter material. In addition, the device 11 can be equipped
with a blower element 13 of conventional type, by which
the webs 5 are invested with air to the end of augmenting
their volume.
[0022] The processing device 11 is housed internally
of a duct 14a aligned on a predominating axis that ex-
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tends parallel to the feed path "P".
[0023] The duct 14a is created between a bulkhead
presented by the frame of the machine 1, and an open-
able guard. The duct 14a in its turn delimits a chamber
denoted 14, to be described more fully in due course,
enclosed and contiguous to a chemical treatment station
15 located downstream of the processing device 11, from
which it is separated by a dividing baffle 16. The baffle
16 in question presents two openings 17 through which
the webs or strips 5 of filter material are able to pass from
the enclosing chamber 14 to the chemical treatment sta-
tion 15.
[0024] Internally of the chemical treatment station 15,
the webs or strips 5 are impregnated with chemical ad-
ditive substances of familiar type designed to give the
filter material a required plasticity.
[0025] Each of the lines 4 is connected to a respective
garniture section 2 by way of a conventional shaping unit
18 positioned immediately downstream of the chemical
treatment station 15, such as will take up a relative web
or strip 5 from the relative line 4 and gather the strands
of filter material to form a rope that is fed to the relative
garniture section 2 above a web of paper 19, the paper
being gummed previously at a gumming station 20 and
thereupon wrapped around the rope in conventional
manner to produce the continuous filter rod 3.
[0026] Finally, the machine is equipped along the ru-
nout of the garniture sections 2 with a station 21 at which
the density of the filter rods 3 is tested, and a cutter head
22 by which the selfsame rods 3 are divided into respec-
tive successions of filter sticks (not illustrated).
[0027] As illustrated to advantage in figure 2, the ma-
chine 1 further comprises means, denoted 23, by which
to deliver a flow "F" of air circulating internally of the en-
closing chamber 14 and around the feed path "P".
[0028] Still in figure 2, and observing figures 3 and 4
(the latter with the processing device 11 omitted better
to illustrate the chamber 14), it will be seen that the flow
"F" follows a predetermined and essentially circular path
"A" corresponding to the shape of an internal wall 24 by
which the enclosing chamber 14 is delimited.
[0029] In this situation, the flow "F" of air assumes a
substantially tubular configuration adjacent to the internal
wall 24, which consequently is skimmed by the flow, and
compassing the entire longitudinal dimension of the
chamber 14.
[0030] Importantly, the webs or strips 5 of filter material
advancing through the enclosing chamber 14 are not in-
vested by the flow "F" of air, which circles around the
webs or strips 5, remaining tangential to the internal wall
24.
[0031] The internal wall 24, also substantially tubular
in appearance, is composed of a lower portion 25 and
an upper portion 26.
[0032] The two portions 25 and 26 each present a
cross sectional profile substantially of "U" outline, creat-
ing respective concave faces 25a and 26a directed one
toward another and both toward the continuous web or

strip 5 of filter material
[0033] Each portion 25 and 26 also presents respec-
tive corner areas 27 of coved profile serving to ensure
that the air flow "F" does not become detached from the
internal wall 24 at these same corner areas 27. As illus-
trated to advantage in figure 4, and more especially in
figure 5, the coved corner areas 27 having a particularly
accentuated curvature are fitted with deflectors 27a that
help to guide the flow of air smoothly along the internal
wall 24.
[0034] Observing figure 5, in particular, it will be seen
how the deflector 27a diverts the flow of air along the
internal wall 24 in such a way as to avoid a collision with
the lower portion 25, which in certain embodiments will
contain mechanical components isolated completely
from the interior of the enclosing chamber 14, hence from
the air flow.
[0035] To reiterate, the enclosing chamber 14 is of a
type that can be opened so as to allow inspection or serv-
icing inside when necessary, as discernible in figure 4,
which shows an access door 14b that can be opened by
rotation on a hinge axis denoted C (indicated by a point
in the view of figure 4).
[0036] In any event, the rounded profile of the coved
corner areas 27 is instrumental in maintaining a laminar
flow "F" of air and avoiding localized pockets of turbu-
lence or stagnation that could affect the webs or strips 5
of filter material.
[0037] As mentioned previously, the lower portion 25
and the upper portion 26 are interfaced separably and in
such a way that an operator can remove the upper portion
26 to access the inside of the chamber 14. Moreover, the
two portions 25 and 26 combine to create a rectilinear
segment 28 placed transversely to the longitudinal plane
occupied by the webs or strips 5 of material and extending
alongside.
[0038] Positioned in close proximity to the lower por-
tion 25 is a box 29 extending along the aforementioned
rectilinear segment 28, preferably below the level of the
webs or strips 5.
[0039] The box 29 extends along the full length of the
chamber 14 and presents a rectangular cross sectional
profile of which a first surface 29a extends transversely
to the rectilinear segment 28.
[0040] As illustrated in figure 4 and shown to better
advantage in figure 6, the surface 29a in question creates
a deflecting channel placed in the path of the air flow
entering the chamber 14. The air is directed into the
chamber 14 by the deflecting channel along a direction
such that the flow will skim the rectilinear segment 28,
with no draught projected toward the middle of the cham-
ber 14.
[0041] The delivery means 23 producing the flow "F"
of air comprise a motor 29b connected to the box 29 and
driving a rotor (not indicated in the drawings) housed in
the selfsame box 29. In operation, the rotor generates
an airstream passing through an outlet vent 30 presented
by the first surface 29a mentioned previously, and asso-
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ciated with the deflector channel (see figures 5 and 6).
With the outlet vent 30 extending the full length of the
chamber 14 as aforementioned, parallel to the webs or
strips 5 of filter material, the airstream can be directed
parallel with and across the entire expanse of the recti-
linear segment 28. The delivery means 23 further com-
prise an inlet vent 31 afforded by the rectilinear segment
28, below the level of the box 29, also extending the full
length of the chamber 14.
[0042] Thus, the flow "F" of air is delivered from the
outlet vent 30 and passes around the aforementioned
circular path "A", arriving ultimately at the inlet vent 31.
[0043] To advantage, the inlet vent 31 is associated
with a vacuum pump denoted 31a, conventional in em-
bodiment and therefore not described in detail.
[0044] In particular, the inlet vent 31 is positioned sub-
stantially perpendicular to the direction of the air flow (see
figure 4 and 6), so that the flow of air can be extracted
without being diverted from its path "A". In the preferred
embodiment of the drawings, the inlet vent 31 comprises
a ducting baffle 31b and a dividing baffle 31c designed
to ensure that the flow of air exiting the chamber 14 can-
not collide with the flow of air entering the chamber 14
(see figures 4 and 6). The inlet vent 31 might also be
associated with a collection vessel (also conventional,
and therefore not illustrated) into which volatile particles
entrained and transported by the flow "F" can be directed.
[0045] The flow "F" described above and illustrated in
the drawings will consist preferably in a flow of air ionized
by an electrical conductor in familiar manner, so that vol-
atile particles of tow shed during the passage of the webs
or strips 5 of filter material through the enclosing chamber
14 will be more easily attracted and retained.
[0046] Accordingly, the flow "F" of air serves to remove
the particles in question, and to prevent them from infil-
trating the chemical treatment station 15 by way of the
openings 17 in the dividing baffle 16.
[0047] Advantageously, the feed motion of the contin-
uous webs or strips 5 of filter material is unaffected by
the flow "F" of air, with the flow generated as a tubular
loop encircling the selfsame webs 5.
[0048] The advantage derives from the fact that the
flow is laminar, and follows the profile of the internal wall
24 without creating pockets of turbulence or stagnation
by which the webs 5 could be affected.
[0049] Accordingly, the feed motion of the webs or
strips 5 remains undisturbed, thereby optimizing the
process by which the cigarette filters are manufactured.
[0050] Furthermore, because the fibres making up the
continuous webs 5 of filter material are neither damaged
nor separated by the air flow "F", their condition will favour
the formation of a compact rod 3 with satisfactory filtering
properties.

Claims

1. A machine for manufacturing cigarette filters, com-

prising at least one processing line (4) along which
a continuous web or strip (5) of filter material is
caused to advance, following at least one predeter-
mined feed path (P) and passing through at least
one processing device (11), the path (P) extending
at least in part through a duct (14a) aligned on a
predominating axis substantially parallel to the feed
path (P),
characterized
in that it comprises means (23) by which to deliver
a flow (F) of air circulating internally of the duct (14a)
and around the feed path (P).

2. A machine as in claim 1, wherein the flow (F) of air
describes a substantially closed loop around the feed
path (P).

3. A machine as in claim 1 or claim 2, wherein the duct
(14a) delimits an enclosing chamber (14) in which
to house the processing device (11), presenting an
internal wall (24) directed toward the feed path (P)
and skimmed by the flow (F) of air.

4. A machine as in preceding claims, wherein the flow
(F) of air is a flow of ionized air.

5. A machine as in preceding claims, wherein delivery
means (23) comprise an outlet vent (30) from which
to emit a stream of air, extending internally of the
duct (14a) along a direction substantially parallel to
the feed path (P) followed by the continuous web or
strip (5) of filter material.

6. A machine as in claim 5, wherein delivery means
(23) further comprise an inlet vent (31) through which
to extract the stream of air, extending internally of
the duct (14a) along a direction substantially parallel
to the feed path (P) followed by the continuous web
or strip (5) of filter material.

7. A machine as in claim 6 where dependent on claim
3, wherein the internal wall (24) of the enclosing
chamber (14) is tubular in appearance.

8. A machine as in claim 7, wherein the enclosing
chamber (14) comprises a lower portion (25) of which
the cross sectional profile presents a "U" outline cre-
ating a concave face (25a) directed toward the con-
tinuous web or strip (5) of filter material, and an upper
portion (26) of which the cross sectional profile like-
wise presents a "U" outline creating a concave face
(26a) directed toward the continuous web or strip 5
of filter material.

9. A machine as in claim 8, wherein the lower portion
(25) and the upper portion (26) present coved inter-
nal corners furnished preferably with flow deflectors
(27a).
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10. A machine as in preceding claims, wherein the con-
tinuous web or strip (5) of filter material passes
through a processing device (11) comprising at least
one pair of contrarotating and superposed rollers
(12) by which the selfsame web or strip (5) is ad-
vanced toward a garniture section (2).

11. A machine as in claim 3, further comprising a chem-
ical treatment station (15) located downstream of the
enclosing chamber (14) along the processing line
(4), wherein the enclosing chamber (14) is separated
from the chemical treatment station (15) by a dividing
baffle (16) presenting at least one opening (17) af-
fording a passage to the continuous web or strip (5)
of filter material.

12. A machine as in preceding claims, comprising two
processing lines (4) along which to feed respective
continuous webs or strips (5) of filter material ad-
vancing parallel one with another, each associated
with a respective garniture section (2).
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