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(54) MACHINE AND METHOD FOR MAKING CIGARETTE FILTERS

(57) A machine (1) for making cigarette filters (2),
comprises a garniture tongue (3) which is elongate along
a longitudinal axis (301), a feed section (100) for feeding
the garniture tongue (3) with materials used to form a
continuous rod (4) which exits the garniture tongue (3)
and a cutting station (5) configured to separate the rod
into portions (400) to obtain the filters (2). The feed sec-
tion (100) includes: a first feed line (7), having a roll (701)
of a paper strip (702) and a gumming device (703); a
second feed line (8), having a tank (801) of a web (802)

of tow, a processing unit (830), configured to subject the
web (802) of tow to mechanical and chemical processing,
and at least one shaping device (805) configured to form
the stream (804) of processed tow into a predetermined
shape; and a third feed line (9) having a reservoir (901)
containing filter plugs (203), a combining unit (902) for
forming groups of filter plugs (203) ordered in sequence
and a positioning device (903) for picking up the groups
of filter plugs (203) and placing them in the garniture
tongue (3).
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Description

[0001] This invention relates to a machine and a meth-
od for making cigarette filters.
[0002] Filters for cigarettes, or for other smokers’ arti-
cles such as cigars, come in many different forms which
differ, for example, in the type of filter material used to
make them or the flavours that can be added to them;
these forms may be broadly divided into two types. A
first, "traditional" type of filter uses a cylindrical body of
soft filter material enclosed in a wrapper; the filter material
is usually tow and is subjected to specific treatment to
give it the technical characteristics needed to form the
cylindrical filter. A second, "combined" filter type com-
prises two or more filter plugs placed in a wrapper and
aligned along the longitudinal axis of the filter in a pre-
determined sequence; generally speaking, the filter
plugs making up the filter differ in material used or flavour
added.
[0003] As to the machines used to make the filters,
these are basically of two types, corresponding to the
types of filter to be made.
[0004] Machines for making traditional filters have a
section which is configured to process the tow to form
the cylindrical filter body, which is fed to a garniture
tongue where it is wrapped in paper and which is then
cut into individual filters. One example of this type, of
machine is described in patent document US5209249 in
the name of the same Applicant as this invention.
[0005] Machines for making combined filters, known
as "combiners" have a system of rollers capable of with-
drawing different filter plugs from a reservoir and com-
bining them into groups of sequentially ordered filter
plugs; the groups are then fed to a garniture tongue which
wraps them. Examples of machines of this type are de-
scribed in patent documents EP2145551 and
US8992400 in the name of the same Applicant as this
invention.
[0006] There is, however, an increasing demand for
versatility and flexibility in cigarette filter making ma-
chines enabling a particularly wide range of filters to be
made in one machine; this demand is not satisfactorily
met by currently available machines.
[0007] This invention has for an aim to provide a ma-
chine and a method for making cigarette filters to over-
come the above mentioned disadvantages of the prior
art.
[0008] More specifically, the aim of this invention is to
provide a particularly versatile machine and method for
making cigarette filters.
[0009] A further aim of the invention is to provide a
machine and a method which allow making a wide range
of cigarette filters in a rapid and precise manner.
[0010] Another aim of the invention is to provide a ma-
chine and a method which allow making in a rapid and
precise manner a wide range of cigarette filters having a
tubular body made of tow, with the possibility of inserting
further filter elements into the tubular body.

[0011] These aims are fully achieved by the machine
and method for making cigarette filters, forming the object
of this invention and as characterized in the appended
claims.
[0012] More specifically, the machine according to this
description is a machine for making filters for cigarettes
(or similar smokers’ articles such as filter cigars, for ex-
ample).
[0013] The machine has a garniture tongue. The gar-
niture tongue has an elongate groove extending along a
longitudinal axis; the groove is preferably rounded.
[0014] The function of the garniture tongue is to receive
the materials needed to make the filters and to form a
continuous rod feeding out of the garniture tongue itself
along the longitudinal axis.
[0015] The machine also comprises a feed section for
feeding the garniture tongue with the materials needed
to form the rod. The machine preferably also comprises
a cutting station for cutting the rod into portions; these
portions constitute individual filters or combined groups
of filters which can be divided by further cutting.
[0016] The machine may be provided with a further
garniture tongue for forming a further rod at the same
time as the first rod; this solution allows increasing the
production capacity of the machine and substantially in-
volves doubling the feed section, which substantially
means that the machine has a first and a second feed
section (whilst the cutting station may be in common for
both of the rods).
[0017] For convenience and brevity of description,
however, this description will be limited to a single-rod
machine, it being understood that all the features spec-
ified for the feed section of the single-rod machine may,
with all the necessary changes. be applied to a twin-rod
machine (or, more generically, to a multi-rod machine)
in the sense that the first and second feed sections of
the twin-rod machine may each comprise the features
set out in this description).
[0018] The feed section includes a first feed line con-
figured to feed a strip of paper to the garniture tongue. It
should be noted that the paper used in the first feed line
(and, more generally, in the machine) may have a gram-
mage in the interval [20; 130] gsm; preferably, the gram-
mage is in the interval [25; 30] gsm; in one example em-
bodiment, the grammage is in the interval [50; 70] gsm;
in another example embodiment, the grammage is in the
interval [90; 130] gsm.
[0019] The first feed line is provided with a roll from
which the strip of paper is unwound. The first feed line is
also provided with a gumming unit configured to apply
an adhesive substance on the paper strip; the gumming
unit is preferably located upstream of the garniture
tongue. It should be noted that the expressions "up-
stream" and "downstream" as used in this description,
refer to a direction of movement of a web or strip (for
example, of paper or tow) or of elements (such as the
filter plugs) from an accumulation zone (roll of paper or
bale of tow or reservoir of filter elements, for example,
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from which the web or strip is fed) towards the cutting
station or towards an outfeed end of the machine.
[0020] The feed section also includes a second feed
line configured to feed a stream of processed and shaped
tow to the garniture tongue. The second feed line has a
tank containing a web of tow, for example in the form of
a bale of folded and pressed web of tow. The second
feed line also comprises a processing unit configured to
subject the web of tow (from the tank) to stresses of var-
ious kinds (for example, mechanical or chemical). As re-
gards mechanical stresses, the processing unit is pref-
erably configured to subject the web of tow to stretching;
preferably, the stretching is both longitudinal (that is, di-
rected along a web unwinding direction) and transverse
to the web. As regards chemical stresses, the processing
unit is preferably configured to add triacetin to the tow
(the web is soaked in triacetin). In an example embodi-
ment, the processing unit is configured to blow steam
onto the web. The second feed line also comprises a
shaping device, located downstream of the processing
unit to receive the stream of processed tow from the
processing unit. The shaping device is configured to ma-
nipulate the stream of tow to form it into a predetermined
shape. Thus, operatively, the second feed line feeds the
garniture tongue with the stream of tow which has been
processed and given the predetermined shape.
[0021] According to one aspect of this description, the
feed section also includes a third feed line; the third feed
line acts in conjunction with the first and second feed
lines to feed the same garniture tongue.
[0022] The third feed line has a reservoir containing
filter plugs. Preferably, the reservoir contains filter plugs
of different kinds; for example, the reservoir comprises
a plurality of containers (for example, hoppers) each con-
taining filter elements of the same kind.
[0023] The third feed line also has a combining unit
configured to form groups of filter plugs ordered in se-
quence. The third feed line also has a positioning device
configured to pick up the groups of filter plugs and place
them in the garniture tongue. The positioning device is,
for example, a "spider" device. The spider is made ac-
cording to technology of essentially known type, as de-
scribed, for example, in patent document
WO2015044848 or EP1787534A1 or EP2145551 or
US8992400.
[0024] The first, second and third feed lines to feed the
same garniture tongue make the machine more versatile
because they allow making filters which integrate a body
of tow extending longitudinally the full length of the filter
with a group of plugs ordered in sequence. Another as-
pect of this description regards the shaping device of the
second feed line.
[0025] In an example embodiment, the shaping device
is configured to give the stream of processed tow the
shape of a ribbon, having a transverse cross section with
a flat shape.
[0026] The expression "flat shape" is used to mean a
"substantially rectangular" shape. The expression "flat"

or "substantially rectangular" shape means that the cross
section has two long sides and two short sides, where
the long sides are parallel to each other and the short
sides are designed to join the long sides but may have
different shapes; for example, the short sides may be
zig-zag shaped or curved or they may be single straight
lines inclined to the long sides to form a parallelogram.
in this context, a true rectangular shape would be ob-
tained in the specific case where the long and short sides
of the parallelogram are at right angles to each other.
[0027] According to one aspect of this description, the
machine (in particular the second feed line) comprises a
first and a second shaping device, interchangeable with
each other, where the first shaping device is configured
to give the stream of processed tow a first shape and the
second shaping device is configured to give the stream
of processed tow a second shape, different from the first
shape.
[0028] The possibility of varying the shape of the
stream of tow fed to the garniture tongue increases the
versatility of the machine because it allows making filters
whose tow bodies (preferably extending longitudinally
the full length of the filter) have different shapes.
[0029] For example, the first shaping device is config-
ured to give the stream of processed tow the aforemen-
tioned ribbon shape (which might constitute the first
shape).
[0030] For example, the second shaping device is con-
figured to give the stream of processed tow the shape of
a rope (or string), with a circular cross section; this shape
might constitute the second shape. In an example em-
bodiment, the machine comprises a folding unit config-
ured to fold the ribbon of tow to form a tube of tow which
is coaxial with the longitudinal axis of the garniture
tongue; preferably, the tube of tow has a transverse cross
section having the shape of a circular crown. Preferably,
the folding unit is configured to fold the ribbon of tow
about the longitudinal axis of the garniture tongue.
[0031] In an example embodiment, the machine com-
prises a joining unit configured to permanently join a first
and a second lateral edge of the ribbon of tow folded into
the shape of a tube. Preferably, the joining unit is config-
ured to join the first and second lateral edges of the ribbon
of tow along a generator of the tube of tow.
[0032] In an example embodiment, the joining unit
comprises a dispenser of adhesive material located at a
stationary position on the garniture tongue to spread ad-
hesive material on at least one of the lateral edges of the
ribbon of tow. In one embodiment, the joining unit com-
prises, alternatively or in addition to the dispenser, a heat-
er configured to transmit heat to the tow positioned in the
garniture tongue.
[0033] It should be noted that from a functional view-
point, the folding unit and the joining unit form part of the
garniture tongue of the machine. Thus, in an example
embodiment, the garniture tongue comprises a heater
configured to transmit heat to the tube of tow; the heater
may wholly or partly define the joining unit; whatever the
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case, the heater may also have the function of hardening
the (tube of) tow by accelerating the activation of the
triacetin contained in the tow.
[0034] In an example embodiment, the shaping device
might comprise one or more heating elements for trans-
ferring heat to the stream of processed tow.
[0035] More specifically, it is the first shaping device,
that is, the one configured to form the ribbon of tow (used
to form the tube of tow) which comprises the one or more
heating elements.
[0036] In a possible embodiment, the (first) shaping
device (configured to form the ribbon of tow) comprises
at least one roller, defining a shaped groove, and a belt
interacting with the roller to push the stream of tow into
the shaped groove.
[0037] The belt is preferably motor-driven; preferably,
the belt is trained around a plurality of pulleys and has
one stretch disposed along a circular arc and facing a
corresponding portion of the groove of the roller (the
groove runs along a circle defined by the periphery of the
roller).
[0038] In an example embodiment, the (first) shaping
device (configured to form the ribbon of tow) comprises
a first and a second roller which are counter-rotating and
each of which is provided with a respective shaped
groove. This shaping device preferably also comprises
a first and a second motor-driven belt acting in conjunc-
tion with the first and second roller, respectively, to push
the stream of tow into the corresponding shaped grooves.
In one possible example embodiment, the rollers are
preferably heated and constitute the heating elements
(one heating element in the case of a single roller and
two heating elements in the case of two rollers).
[0039] In one embodiment, the shaping device com-
prises a conveyor configured to feed the previously proc-
essed stream of tow; this conveyor is, for example, a
nozzle. In an example embodiment, the conveyor is con-
figured to feed the stream of tow into a space defined
between the first belt and the groove of the first roller. In
that case, the shape of the stream feeding out of the
conveyor is suitable to be inserted and squeezed into the
groove, which, for example, may have a cylindrical, el-
liptic or flat shape; this shape may initially be an approx-
imate shape and the ribbon is then given the exact shape
required as a result of the interaction between the belt
and the roller. In an example embodiment, in addition or
alternatively to the belt and roller system, the conveyor
might comprise a nozzle having an outfeed opening hav-
ing the flat shape required as the final shape of the ribbon.
Preferably, in this case, the nozzle is heated.
[0040] In an example embodiment, the flat cross sec-
tion given to the stream of tow has thin lateral portions;
for example, the flat cross section given to the stream of
tow has the shape of a parallelogram. In that case, the
first and second grooves of the first and second rollers
have a radial cross section which has the shape of a
right-angled trapezium.
[0041] It should be noted that the machine is preferably

a modular machine to make it easier to change the ma-
chine settings during changeovers. For example. the ma-
chine comprises a first module and a second module
which are interchangeable, where the first and second
modules define corresponding combining units of the
third feed line. In this example, the combining unit of the
first module is configured to process filter plugs having
a first diameter and the combining unit of the second
module is configured to process filter plugs having a sec-
ond diameter, different from the first diameter.
[0042] An example of a situation where the machine
requires the modules of the combining unit to be substi-
tuted is when changing over between a filter having filter
plugs wrapped directly in the strip of paper (in this case,
the filter plugs will have a first diameter) and a filter having
filter plugs inserted in a tube of tow (in this case, the filter
plugs will have a second diameter which, to maintain the
same total diameter of the filter, is less than the first di-
ameter because the thickness of the tube of tow is greater
than the thickness of the strip of paper.
[0043] The garniture tongue has an infeed end, where
it receives the materials from the feed section, and an
outfeed end, where the cutting station is located. The rod
is moved along the longitudinal axis of the garniture
tongue in a feed direction from the infeed end to the out-
feed end of the garniture tongue.
[0044] As regards the spatial layout of the first, second
and third feed lines, attention is drawn to the following.
[0045] The first feed line is preferably located at a level
below the (groove of the) garniture tongue. Preferably,
the first feed line is configured to unwind the strip of paper
along a path contained in a vertical plane (perpendicular
to the floor the machine rests on) containing the longitu-
dinal axis. The first feed line is preferably located at an
advanced position relative to the garniture tongue; pref-
erably, this (advanced) position is a position which, ver-
tically, is substantially aligned with the infeed end of the
garniture tongue.
[0046] In an example embodiment, the second feed
line is located at a position behind the first feed line with
reference to the feed direction. In one embodiment, the
second feed line is configured to unwind the tow (web or
stream) along a path contained in a vertical plane (per-
pendicular to the floor the machine rests on) containing
the longitudinal axis. In one embodiment, the second
feed line is located at a level (height from the floor) of
60-120 cm, preferably 80 cm. In one embodiment, the
third feed line is located at a level (height from the floor)
of 170-220 cm, preferably 190-200 cm.
[0047] In an example embodiment, the third feed line
is located at a position behind the first feed line with ref-
erence to the feed direction. In one embodiment, the third
feed line is configured to move the filter plugs along a
path contained in a vertical plane (perpendicular to the
floor the machine rests on) containing the longitudinal
axis. In one embodiment, the combining unit of the third
feed line is located at a level higher than the second feed
line; preferably, the combining unit of the third feed line
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is located above the second feed line. In one embodi-
ment, the tow tank of the third feed line is located at a
position behind the second feed line and behind the com-
bining unit of the third feed line, with reference to the feed
direction.
[0048] The third feed line might also extend transverse-
ly relative to the longitudinal axis of the garniture tongue
(and relative to the second feed line).
[0049] It should be noted the first, second and third
feed lines each have an activated configuration and a
deactivated configuration; preferably, the first, second
and third feed lines can each be set to the activated or
deactivated configuration independently of the configu-
ration of the other feed lines. In the activated configura-
tion, the feed line is operatively coupled to and feeds the
garniture tongue; in the deactivated configuration, the
feed line is operatively uncoupled to and does not feed
the garniture tongue.
[0050] The machine according to this description can
be set to one or more (and preferably to all) of the follow-
ing operating configurations. It should be noted that the
following operating configurations are operating config-
urations of the feed section and, more in general, of the
machine.
[0051] In a first operating configuration, the first feed
line is activated, the second feed line is activated and the
third feed line is deactivated, so that the garniture tongue
is operatively coupled to the first and second feed lines
(but not to the third feed line) to receive the stream of
processed and shaped tow and the paper strip without
receiving the groups of filter plugs. The second shaping
device of the second feed line is configured to form the
tow into the rope shape.
[0052] In this first operating configuration, the machine
is configured to make filters of a first type, consisting of
a cylindrical body of tow (extending the full length of the
filter) wrapped in a layer of paper.
[0053] A second operating configuration is like the first
operating configuration except that the first shaping de-
vice (and not the second) of the second feed line is con-
figured to form the tow into the ribbon shape. The garni-
ture tongue is configured to form the tube of tow from the
ribbon.
[0054] In this second operating configuration, the ma-
chine is configured to make filters of a second type, con-
sisting of a tubular body of tow (extending the full length
of the filter) wrapped in a layer of paper and internally
hollow to form an empty passage inside it.
[0055] In a third operating configuration, the first feed
line is deactivated, the second feed line is activated and
the third feed line is deactivated, so that the garniture
tongue is operatively coupled to the second feed line (and
uncoupled from the first and third feed lines) to receive
the stream of processed and shaped tow, without receiv-
ing either the groups of filter plugs or the paper strip. The
second shaping device of the second feed line is config-
ured to form the tow into the rope shape.
[0056] In this third operating configuration, the ma-

chine is configured to make filters of a third type, consist-
ing of a cylindrical body of tow (extending the full length
of the filter) without the overwrap.
[0057] A fourth operating configuration is like the third
operating configuration except that the first shaping de-
vice (and not the second) of the second feed line is con-
figured to form the tow into the ribbon shape. The garni-
ture tongue is configured to form the tube of tow from the
ribbon.
[0058] In this fourth operating configuration, the ma-
chine is configured to make filters of a fourth type, con-
sisting of a tubular body of tow (extending the full length
of the filter) without overwrapping and internally hollow
to form an empty passage inside it.
[0059] In a fifth operating configuration, the first feed
line is activated, the second feed line is deactivated and
the third feed line is activated, so that the garniture tongue
is operatively coupled to the first and third feed lines (and
uncoupled from the second feed line) to receive the
groups of filter plugs in ordered sequence and the paper
strip, without receiving the stream of tow.
[0060] In this fifth operating configuration, the machine
is configured to make filters of a fifth type, consisting of
a group of filter plugs ordered in a predetermined se-
quence and wrapped in an external layer (of paper).
[0061] In a sixth operating configuration, the first feed
line is deactivated, the second feed line is activated and
the third feed line is activated, so that the garniture tongue
is operatively coupled to the second and third feed lines
(and uncoupled from the first feed line) to receive the
stream of processed and shaped tow and the groups of
filter plugs in ordered sequence, without receiving the
paper strip. The first shaping device of the second feed
line is configured to form the tow into the ribbon shape.
The garniture tongue is configured to form the tube of
tow from the ribbon.
[0062] In this sixth operating configuration, the ma-
chine is configured to make filters of a sixth type, con-
sisting of a tubular body of tow (extending the full length
of the filter) without overwrapping and containing a group
of filter plugs ordered in a predetermined sequence inside
it.
[0063] In a seventh operating configuration, the first
feed line is activated, the second feed line is activated
and the third feed line is activated, so that the garniture
tongue is operatively coupled to the first, second and
third feed lines to receive the stream of processed and
shaped tow, the groups of filter plugs in ordered se-
quence and the paper strip. The first shaping device of
the second feed line is configured to form the tow into
the ribbon shape. The garniture tongue is configured to
form the tube of tow from the ribbon.
[0064] In this seventh operating configuration, the ma-
chine is configured to make filters of a seventh type, con-
sisting of a tubular body of tow (extending the full length
of the filter) overwrapped and containing a group of filter
plugs ordered in a predetermined sequence inside it. It
should be noted that the operating configurations de-
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scribed above (from the first to the seventh) are alterna-
tive to each other.
[0065] This description also provides a machine for
making filters for cigarettes (or similar smokers’ articles
such as filter cigars, for example) where the feed section
includes the first and second feed lines but does not have
the third feed line. In this case, the shaping device of the
second feed line is preferably configured to form the rib-
bon of tow and the garniture tongue is preferably config-
ured to fold the ribbon of tow to form the tube of tow from
the ribbon (according to one or more of the features con-
tained in this description).
[0066] This description also provides a method for
making filters for cigarettes (or other filter-tipped smok-
ers’ articles).
[0067] The method comprises a step of conveying ma-
terials used to form the filters to a garniture tongue de-
fining an elongate groove extending along a longitudinal
axis.
[0068] There is also a step of forming a continuous rod
which exits the garniture tongue (uninterruptedly) along
the longitudinal axis. This step is carried out essentially
in the garniture tongue.
[0069] The method also comprises a step of cutting
the rod into portions constituting corresponding filters or
groups of filters combined in a single portion.
[0070] The conveying step in turn comprises the fol-
lowing steps:

- a first step of feeding a paper strip on which an ad-
hesive substance is applied before the strip reaches
the garniture tongue;

- a second step of feeding to the garniture tongue a
stream of tow which is obtained from a web of tow
which is first processed by means of mechanical
stress forces and interaction with one or more chem-
ical substances and then formed into a predeter-
mined shape;

- a third step of feeding to the garniture tongue groups
of filter plugs ordered in sequence; the groups are
in turn formed from a reservoir containing individual
filter plugs which are picked up and manipulated to
form ordered groups of filter plugs; the groups thus
formed are placed in the garniture tongue.

[0071] The first, second and third feeding steps can
each be enabled and disabled independently of the other
steps.
[0072] In the second feeding step, the processed tow
is formed according to a first shaping mode and according
to a second shaping mode, with the possibility of switch-
ing from the first to the second shaping mode and vice
versa.
[0073] In the first shaping mode, the stream of tow is
formed into the shape of a ribbon having a flat (substan-
tially rectangular) transverse cross section. In the second
shaping mode, the stream of tow is formed into the shape
of a rope having a circular transverse cross section. To

give the stream of processed tow the shape of a ribbon,
the stream of tow is subjected to mechanical manipula-
tion and heating. The step of forming the rod includes a
step of folding the ribbon of tow about the longitudinal
axis and a step of permanently joining a first and a second
lateral edge of the ribbon of tow to form a tube of tow
having a transverse cross section in the shape of a cir-
cular crown.
[0074] The method comprises setting one or more
(preferably all) of the following operating (process) con-
figurations; these operating (process) configurations are
alternative to each other. Thus, the method preferably
comprises a preliminary step of setting the operating con-
figuration, as a function of which the other steps of the
method are enabled or disabled or may adopt particular
settings.
[0075] In a first operating (process) configuration, the
first feeding step is enabled, the second feeding step is
enabled and the third feeding step is disabled, so as to
feed the garniture tongue with the stream of processed
and shaped tow and with the paper strip, without feeding
the groups of filter plugs. The tow is shaped in the second
mode (rope shape).
[0076] In this first operating configuration, the method
allows making the filters of the first type.
[0077] A second operating (process) configuration is
like the first, except that the tow is shaped in the first
mode (ribbon shape) and forming comprises forming the
tube of tow.
[0078] In this second operating configuration, the
method allows making the filters of the second type.
[0079] In a third operating (process) configuration, the
first feeding step is disabled, the second feeding step is
enabled and the third feeding step is disabled, so as to
feed the garniture tongue with the stream of processed
and shaped tow, without feeding either the groups of filter
plugs or the paper strip. The tow is shaped in the second
mode (rope shape).
[0080] In this third operating configuration, the method
allows making the filters of the third type.
[0081] A fourth operating (process) configuration is like
the third, except that the tow is shaped in the first mode
(ribbon shape) and forming comprises forming the tube
of tow.
[0082] In this fourth operating configuration, the meth-
od allows making the filters of the fourth type.
[0083] In a fifth operating (process) configuration, the
first feeding step is enabled, the second feeding step is
disabled and the third feeding step is enabled, so as to
feed the garniture tongue with the groups of filter plugs
ordered in sequence and with the paper strip, without
feeding the stream of tow..
[0084] In this fifth operating configuration, the method
allows making the filters of the fifth type.
[0085] In a sixth operating (process) configuration, the
first feeding step is disabled, the second feeding step is
enabled and the third feeding step is enabled, so as to
feed the garniture tongue with the stream of processed
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and shaped tow and with the groups of filter plugs ordered
in sequence, without feeding the paper strip. The tow is
shaped in the first mode (ribbon shape) and forming com-
prises forming the tube of tow.
[0086] In this sixth operating configuration, the method
allows making the filters of the sixth type.
[0087] In a seventh operating (process) configuration,
the first feeding step is enabled, the second feeding step
is enabled and the third feeding step is enabled, so as
to feed the garniture tongue with the stream of processed
and shaped tow, with the groups of filter plugs ordered
in sequence and with the paper strip. The tow is shaped
in the first mode (ribbon shape) and forming comprises
forming the tube of tow. In this seventh operating config-
uration, the method allows making the filters of the sev-
enth type.
[0088] This description also provides a filter for ciga-
rettes or other filter-tipped smokers’ articles.
[0089] This filter can be made using the machine ac-
cording to this description or the method according to this
description.
[0090] The filter comprises a tubular body of tow which
is elongate along a longitudinal axis and having a trans-
verse cross section in the shape of a circular crown. Pref-
erably, the tubular body of tow extends the full (longitu-
dinal) length of the filter.
[0091] In an example embodiment, the tubular body
has a joining zone located along a generator of the tubular
body, in which opposite edges of a layer of tow folded
into the shape of tube are joined together.
[0092] In one embodiment, the filter may comprise a
layer of paper (wrapping) placed round the outside of the
tubular body and in contact therewith; in an alternative
embodiment, the filter does not have this wrapping.
[0093] In one embodiment, the filter comprises a plu-
rality of filter plugs (cylindrical in shape or in any case
whose cross section can be inscribed in a circle) posi-
tioned inside the tubular body and aligned in sequence
along the longitudinal axis. In an alternative embodiment,
the tubular body is internally hollow, thus defining a
through hole. This and other features will become more
apparent from the following description of a preferred em-
bodiment of the invention, illustrated by way of non-lim-
iting example in the accompanying drawings, in which:

- Figure 1 shows a machine according to this descrip-
tion in an open side view, with a shaping device of
a first type;

- Figure 1A is a top view of the machine of Figure 1;
- Figure 1B shows the machine of Figure 1 with a shap-

ing device of a second type;
- Figure 2 is a detail of the machine of Figure 1, show-

ing a first shaping device and an infeed end of the
garniture tongue in a side view;

- Figure 3 is a front view of the detail of Figure 2;
- Figure 4 is a functional diagram of the machine of

Figure 1;
- Figures 5A, 6A, 7A, 8A, 9A, 10A, 11A show, respec-

tively, a first, second, third, fourth, fifth, sixth and sev-
enth type of filter which can be made with the ma-
chine of Figure 1 in a cross sectional view along a
plane through the longitudinal axis of the filter;

- Figures 5B, 6B, 7B, 8B, 9B, 10B, 11B illustrate the
filters of Figures 5A, 6A, 7A, 8A, 9A, 10A, 11A, re-
spectively, in a cross sectional view along a trans-
verse plane;

- Figure 12 shows a table connecting the types of filter
with corresponding configurations of the machine of
Figure 1;

- Figure 13 illustrates a detail of the machine of Figure
1, showing the cutting and outfeed stations in a top
view;

- Figure 14 is a side view of the detail of Figure 13.

[0094] The numeral 1 in the drawings denotes a ma-
chine according to this description. The machine 1 is a
machine for making filters 2 for cigarettes or for other
filter-tipped smokers’ articles.
[0095] The machine 1 comprises a garniture tongue 3.
The garniture tongue 3 is elongate along a longitudinal
axis 301. In one example, the garniture tongue 3 has a
groove 302 oriented along the longitudinal axis 301. The
groove 302 is preferably rounded and its concavity faces
upwards. In one example, the garniture tongue 3 includes
a folding tape 303 for folding a layer of material (for ex-
ample, paper or tow) into a cylindrical shape about the
longitudinal axis 301 of the garniture tongue 3.
[0096] The garniture tongue 3 has the function of form-
ing a continuous rod 4 which is moved by translation
along the axis 301 of the tongue 3 in a feed direction out
of the machine 1.
[0097] Preferably, the garniture tongue 3 is heated. For
example, the machine 1 (or rather, the garniture tongue
3) comprises a heater configured to transmit heat to the
tube of tow. In one example, the heater is operatively
coupled to at least one stretch of the tongue 3, where the
tongue 3 has a first and a second shell configured to hold
the rod 4 within them; the shells are connected to the
heater (for example, they house electrical resistors con-
nected to an electrical current generator) to raise their
temperature and heat the rod 4.
[0098] The machine 1 comprises a cutting station 5;
the cutting station 5 is configured to separate the rod 400
into portions; each portion 400 of the rod 4 constitutes a
filter 2 or a group of filters 2 combined in the portion 400
and separable by a further cutting station. The cutting
station 5 is located downstream of the garniture tongue 3.
[0099] In an example embodiment, the machine 1 pref-
erably also comprises an outfeed station 6 which re-
ceives the portions 400 from the cutting station 5 and
manipulates them to make them available to another ma-
chine (such as, for example, a machine for making cig-
arette filters) located downstream of the machine 1 for
producing filters 2, or to place them in a reservoir of por-
tions 400.
[0100] In an example embodiment, the cutting station
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5 comprises a blade 501 configured to intercept and cut
the rod 4. The blade 501 is positioned in a cutting plane
502. Preferably, the cutting plane 502 is perpendicular
to the longitudinal axis 301. In an example embodiment,
the blade 501 is mounted on a movable carrier unit 503.
Preferably, the blade 501 is movable (for example as one
with the carrier unit 503) along a closed trajectory; this
movement is continuous. The trajectory of the blade 501
is preferably contained in a displacement plane 504
(meaning by this that any point on the blade 501 moves
along the trajectory contained in the displacement plane).
Preferably, the trajectory followed by the blade 501 is a
circular trajectory around an axis of rotation 505 which
is inclined to the cutting plane 502; the axis of rotation
505 is inclined to the longitudinal axis 301 of the garniture
tongue 3.
[0101] Thus, the cutting plane 502 is movable along
the longitudinal axis 301; the cutting plane 502 is movable
by translation along the longitudinal axis 301.
[0102] The machine 1 comprises an actuator (of es-
sentially known type and not illustrated) to move the blade
501 along its trajectory at a certain speed.
[0103] The machine 1 comprises a control unit (not il-
lustrated) having an electronic card provided with a mem-
ory and a processor.
[0104] The control unit is connected to the actuator of
the blade 501 to control the speed of its displacement
along its trajectory. Preferably, the control unit is pro-
grammed to set the displacement speed of the blade 501
along its trajectory as a function of the feed speed of the
rod 4 along the longitudinal axis 301 in such a way that
a component of the speed of the blade 501 directed along
the longitudinal axis 301 A is the same or directed in the
same way as the feed speed of the rod 4 in the stretch
of the trajectory where the blade 501 cuts the rod 4.
[0105] In an example embodiment, the machine 1 com-
prises a plurality of blades 501 (for example, two) and,
preferably, a plurality of carrier units 503 (for example,
two).
[0106] In an example embodiment, the blade 501 is (or
the blades 501 are) connected to a rotor 506, preferably
cylindrical. Preferably, the carrier unit 503 is (or the carrier
units 503 are) connected to the rotor 506. The rotor 506
is rotatable about the axis of rotation 505. Preferably, the
blade 501 is (or the blades 501 are) connected to a pe-
riphery of the rotor 506; in the case of a plurality of blades
501, the blades are preferably positioned on the periph-
ery of the rotor 506, spaced at equal angular intervals
thereon.
[0107] In an example embodiment, the axis 505 is ad-
justable in orientation relative to the cutting plane 502
and relative to the longitudinal axis 301 of the garniture
tongue 3. The inclination is adjusted as a function of the
(translational) feed speed of the rod 4 along the longitu-
dinal axis 301.
[0108] In an example embodiment, the outfeed station
6 is located downstream of the cutting station 5. The out-
feed station 6 is configured to receive the portions 400

of the rod 4.
[0109] In an example embodiment, the outfeed station
6 comprises one or more drums 601 which rotate about
respective outfeed axes of rotation 602 parallel to the
longitudinal axis 301 of the garniture tongue 3.
[0110] The (or each) drum 601 has a plurality of hous-
ings 603 formed on the periphery of the drum 601 itself.
The housings 603 are configured to receive correspond-
ing portions 400. Preferably, the housings 603 are angu-
larly equispaced along the periphery of the drum 601.
Also, the outfeed station 6 might have a first and a second
drum 601, counter-rotating and juxtaposed, in order to
increase the speed at which the cut portions 400 are fed
out.
[0111] In an example embodiment, the width of each
housing 603 of the plurality, measured tangentially to the
drum 601, decreases in the feed direction of the rod 4,
that is, in the feed direction of the portions 400 from the
cutting station 5 to the outfeed station 6.
[0112] Preferably, each housing 603 defines suction
outlets connected to a suction unit to hold the portions
400 in place when they are positioned in the housings
603.
[0113] The machine also comprises a feed section
100. The feed section 100 is configured to feed the gar-
niture tongue 3 with materials used to form the continuous
rod 4 which exits the garniture tongue 3. The feed section
100 is located upstream of the garniture tongue 3.
[0114] The feed section 100 includes a first feed line
7. The first feed line 7 has a roll 701 of a paper strip 702.
The first feed line 7 is also provided with a gumming unit
703 configured to apply an adhesive substance on the
paper strip 702. The gumming unit 703 comprises, for
example, a plurality of nozzles.
[0115] The first feed line is configured to feed the paper
strip 702 to the garniture tongue 3.
[0116] In an example embodiment, the feed section
100 includes a second feed line 8. The second feed line
8 includes a tank 801 containing a web 802 of tow (or
other material having similar properties). The tank 801
is, for example, a bale made up of the web 802 of tow in
stratified and pressed form.
[0117] In an example embodiment, the second feed
line 8 comprises a processing unit 830 for processing the
tow; for example, processing the tow comprises subject-
ing the tow to mechanical stresses and adding chemical
agents to it. The processing unit 830 receives the web
802 of tow unwound (withdrawn) from the tank 801 and
feeds out a stream 804 of processed tow (still in the form
of a web but whose mechanical properties differ from
those of the web 802 in the tank).
[0118] In an example embodiment, the processing unit
830 comprises a first stage 831 configured to subject the
web of tow (drawn from the tank) to mechanical stresses
(longitudinal and transverse stretching). The first stage
831 of the processing unit 830 comprises a system of
rollers, for example.
[0119] In an example embodiment, the processing unit
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830 comprises a second stage 832 configured to subject
the web of tow (drawn from the tank) to chemical stress-
es; preferably, the second stage 832 of the processing
unit 830 comprises a tub 833 of triacetin to soak the web
802 of tow in a triacetin bath.
[0120] Preferably, the second stage 832 of the
processing unit 830 is located downstream of the first
stage 831 of the processing unit 830.
[0121] In an example embodiment, the second feed
line 8 comprises (at least) a shaping device 805. The
shaping device 805 is configured to receive the stream
804 of processed tow from the processing unit 830. The
shaping device 805 is configured to manipulate the
stream 804 of tow to form it into a predetermined shape.
Thus, the shaping device 805 feeds out a stream of tow
804 which is processed and formed into the predeter-
mined shape.
[0122] The second feed line 8 is configured to feed the
garniture tongue 3 with the stream 804 of processed and
shaped tow.
[0123] The shaping device 805 may come in different
types, depending on the shape it has to give the stream
of tow 804.
[0124] In one example, the shaping device 805 is of a
first type to give the stream of processed tow the shape
of a ribbon 813 (that is, a flat shape like a strip or tape);
that is, a shape with a flat or substantially rectangular
transverse cross section.
[0125] Preferably, the shaping device 805 (made ac-
cording to this first type) comprises one or more heating
elements for transferring heat to the stream of tow 804.
Heating the tow while it is being manipulated by the shap-
ing device 805 helps stabilize the (flat) shape given to
the tow itself (because it accelerates the effect of the
triacetin).
[0126] In an example embodiment, the shaping device
805 (of the first type) comprises a first roller 806. On its
periphery, the first roller 806 defines an annular groove
into which the stream of tow 804 is operatively inserted
in at least one stretch of the groove extending along a
predetermined arc of the periphery of the roller 806.
[0127] In an example embodiment, the shaping device
805 (of the first type) also comprises a first belt 807, acting
in conjunction with the first roller 806 to press the stream
of tow 804 into the groove. Preferably, the first belt 807
is trained around a first group 808 of pulleys (a plurality
of pulleys, preferably at least five pulleys) so that one
stretch of it operatively faces the groove of the first roller
806 for the full length of the stretch (of the predetermined
arc). Preferably, the first belt 807 is motor-driven.
[0128] It should be noted that the grooved roller and
the belt may be substituted by other matchingly shaped
pressing elements defining between them a passage of
predetermined cross section, into which to press the
stream of tow 804 inserted therein, on an upper and a
lower face which are preferably flat.
[0129] In an example embodiment, the shaping device
805 (of the first type) comprises a second roller 809. On

its periphery, the second roller 809, like the first roller
806, defines an annular groove into which the stream of
tow 804 is operatively inserted in at least one stretch of
the groove extending along a predetermined arc of the
periphery of the second roller 809.
[0130] The second roller 809 is located downstream
of the first roller 806 and is preferably counter-rotating
with respect to it. The second roller 809 is configured to
receive the stream of tow 804 from the first roller 806; in
the first roller 806, the stream of tow 804 is in contact
with the groove of the roller 806 with its first face (of the
first and second flat, opposite faces of the ribbon of tow
to be formed); in the second roller 809, the face of the
stream of tow 804 in contact with the groove of the second
roller 809 is the second face. In this example embodi-
ment, the shaping device 805 (of the first type) also com-
prises a second belt 810, acting in conjunction with the
second roller 809 to press the stream of tow 804 into the
groove. Preferably, the second belt 809 is trained around
a second group 811 of pulleys (a plurality of pulleys, pref-
erably at least five pulleys) so that one stretch of it oper-
atively faces the groove of the second roller 809 for the
full length of the stretch (of the predetermined arc). Pref-
erably, the second belt 810 is motor-driven.
[0131] It should be noted that, as in the case of the first
roller, the second grooved roller and the related belt may
also be substituted by other matchingly shaped pressing
elements defining between them a passage of predeter-
mined cross section, into which to press the stream of
tow 804 inserted therein, on an upper and a lower face
which are preferably flat. The second pressing element
has the function of shaping (flattening) the second face
of the stream of tow 804 separately from the first face,
by making it interact with a corresponding anvil (consist-
ing, in the example illustrated, of the groove of the second
roller 809).
[0132] In one example, the shaping device 805 (of the
first type) also comprises a conveyor 812 configured to
feed the stream of tow 804 into a space defined between
the first belt 807 and the groove of the first roller 806.
[0133] For example, the conveyor 812 comprises a
nozzle having an outfeed section which is compact or
slightly flattened or roughly rectangular in shape.
[0134] The shaped groove of the first roller 806 and,
preferably, of the second roller 809 has a radial cross
section in the shape of a right-angled trapezium. In such
case, it should be noted that interaction of the two roll-
er/belt systems makes it possible to shape the stream of
tow 804 in such a way that its cross section is in the shape
of a parallelogram.
[0135] In one example, the shaping device 805 is of a
second type to give the stream of processed tow 804 the
shape of a rope, with a transverse cross section that is
circular.
[0136] Preferably, the machine 1 (in particular the sec-
ond feed line 8) comprises a first and a second shaping
device 805, interchangeable with each other, where the
first shaping device is of the first type and the second
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shaping device is of the second type.
[0137] The shaping device 805 of the second type
comprises, for example, a funnel-shaped nozzle; for ex-
ample, the funnel-shaped nozzle is configured to receive
the stream of tow 804 fed out of the processing unit 830.
[0138] In one example, the garniture tongue 3 com-
prises a folding unit 304 configured to fold the ribbon of
tow about the longitudinal axis 301 to form a tube of tow
having a transverse cross section in the shape of a cir-
cular crown, where the shaping device 805 is of the first
type. The folding unit 304 comprises, for example, the
folding tape 303. In one example, the folding unit 304
comprises a shaped, motor-driven rolling pin 305 to push
the ribbon of tow into contact with the surface of the
groove 302 and to impart to the ribbon a feed movement
in the feed direction. The shaped rolling pin 305 has a
rounded profile and is received by the groove 302 in such
a way as to leave a gap in which the ribbon 813 of tow
is positioned. In one example, the rolling pin 305 rotates
about an axis at right angles to the longitudinal axis of
the garniture tongue. The rolling pin 305 is spaced from
the garniture tongue to define the aforementioned gap
for the passage of the ribbon 813 of tow; the ribbon 813
of tow is operatively interposed between the rolling pin
305 and the garniture tongue. The rolling pin 305 acts on
the ribbon 813 of tow to give it an initial, roundish shape.
In one example, the garniture tongue 3 comprises A join-
ing unit 306 configured to permanently join a first and a
second lateral edge of the ribbon 813 of tow along a gen-
erator of the tube of tow. The joining unit 306 might com-
prise a nozzle configured to apply an adhesive substance
on at least one between the first and second lateral edges
of the ribbon 813 of tow. The nozzle of the joining unit
306 is, for example, positioned in a zone of the garniture
tongue 3 where the two lateral edges of the ribbon 813
of tow are already folded and positioned substantially
half way along the groove 302.
[0139] In an example embodiment, the machine 1, or
rather, the feed section 100 of the machine 1, includes
a third feed line 9.
[0140] It should be noted that the machine 1, or rather,
the feed section 100 of the machine 1, might comprise
the third feed line 9 without comprising the second feed
line 8; also, the machine 1, or rather, the feed section
100 of the machine 1, might comprise the second feed
line 8 without comprising the third feed line 9. Preferably,
the machine 1, or rather, the feed section 100 of the ma-
chine 1, comprises both the third feed line 9 and the sec-
ond feed line 8.
[0141] The third feed line 9 has a reservoir 901 con-
taining filter plugs. The reservoir 901 comprises, for ex-
ample, a plurality of hoppers or other containers; prefer-
ably, there is a container for each type of filter plug. The
third feed line 9 comprises a combining unit 902. The
combining unit 902 is configured to receive the filter plugs
from the reservoir 901. The combining unit 902 is con-
figured to form groups of filter plugs ordered in sequence.
For example, the combining unit 902 comprises a system

of combining rollers configured to receive, displace and
transfer the filter plugs.
[0142] In an example embodiment, the third feed line
9 comprises a positioning device 903. The positioning
device 903 is configured to pick up the groups of filter
plugs and place them in the garniture tongue 3. In terms
of construction, the positioning device 903 is preferably
of a type known as "spider".
[0143] In an example embodiment, the machine 1
(more specifically, the third feed line 9) comprises a first
and a second module which are interchangeable. The
first module defines a combining unit 902 configured to
handle filter plugs having a first diameter. The second
module defines a combining unit 902 configured to han-
dle filter plugs having a second diameter, different from
the first diameter (for example, smaller).
[0144] Operatively, the machine 1 may be set by de-
fining a plurality of different (alternative) operating con-
figurations, each corresponding to a respective type of
filter obtainable by the machine 1 set to that operating
configuration.
[0145] To pass from one operating configuration to an-
other, the first, second and third feed lines 7, 8, 9 can
each be enabled or disabled. Enabling or disabling the
feed lines 7, 8, 9 allows varying the number and type of
materials making up the filter.
[0146] Another configuration variable of the machine
1 is the type of shaping device 805 chosen, making it
possible to vary the shape of the tow fed to the garniture
tongue 3.
[0147] Other machine settings are selectable as a
function of the settings selected for the shaping device
805 and the enabled/disabled state of the feed lines. For
example, the module defining the combining unit 902 of
the third feed line 9 must be selected as a function of the
presence or absence of the outer wrapping (depending
on whether or not the first feed line 7 is enabled) and of
the tube of tow (depending on whether or not the second
feed line 8 is enabled with the shaping device 805 of the
first type).
[0148] Another configuration variable relates to the
heat treatment of the tow. If the shaping device 805 used
is of the first type, the elements used to heat the shaping
device 805 itself and, preferably, the garniture tongue 3,
are enabled.
[0149] Illustrated in the drawings by way of example
are seven types of filter 2 (or portions 400 of rod 4) ob-
tainable with corresponding machine operating configu-
rations, from a first to a seventh operating configuration,
respectively.
[0150] Operatively, the feed lines 7, 8, 9 (which are
enabled) are active simultaneously and operate in par-
allel to provide the same garniture tongue 3 with the re-
spective materials making up the rod 4.
[0151] The control unit of the machine 1 is configured
to control and coordinate the feeding of the materials
(paper strip, stream of processed and shaped tow and
groups of filter plugs) to the garniture tongue by the first,
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second and third feed lines 7, 8, 9, respectively. Prefer-
ably, the control unit is also connected to the cutting sta-
tion 5 and to the outfeed station 6, so that the cutting and
outfeed steps are also automatically coordinated
(through the control unit) by the first, second and third
feed lines 7, 8, 9, respectively.
[0152] In a variant embodiment not illustrated and with
regard to the formation of the tube of tow from the ribbon,
a cylindrical core is placed in a position coaxial with the
axis 302 of the garniture tongue 3.
[0153] With reference to the drawings which illustrate
examples of the filters 2 (or of the portions 400 of the
filters 2), attention is drawn to the following.
[0154] The numeral 201 denotes a tubular body of tow;
the tubular body 201 of tow preferably extends the full
length of the filter and is coaxial with a longitudinal axis
of the filter 2. The tubular body 201 of tow has a trans-
verse cross section which preferably has the shape of a
circular crown. The tubular body 201 of tow is formed by
folding the ribbon 813.
[0155] Preferably, the tubular body 201 has a joining
zone located along a generator of the tubular body, in
which opposite edges of a layer of tow folded into the
shape of tube are joined together. The joining zone ex-
tends along a surface which is preferably oblique to a
radial plane intersecting the joining zone itself.
[0156] The filter 2 may comprise a wrapping 202 made
from the paper strip 702 and, where present, placed co-
axially with the longitudinal axis of the filter 2 in the out-
ermost position (for example, in contact with an outside
surface of the tubular body 201 of tow).
[0157] The numeral 203 denotes filter plugs. The nu-
meral 204 denotes a cylindrical body of tow. The filter
plugs 203 may be positioned inside the tubular body 201
of tow in order to fill it entirely or partly (where part of the
passage defined inside the tubular body 201 of tow may
remain empty, while the remaining part is filled by filter
plugs 203 or by a cylindrical portion of tow, that is a cy-
lindrical body 204 of tow). The cylindrical body 204 of tow
preferably extends the full length of the filter and is coaxial
with a longitudinal axis of the filter 2. For example, the
cylindrical body 204 of tow might be present in the filter
2 instead of the filter plugs 203 or instead of the tubular
body 201 of tow.
[0158] The filter 2 might also comprise a completely
hollow tubular body 201 of tow to define a passage from
an inlet to an outlet of the tubular body 201 itself.
[0159] The present disclosure provides a filter for cig-
arettes 2, realized (produced) by means of a machine 1
for the production of filters, wherein the machine 1 has
one or more of the features described in the present dis-
closure.
[0160] The present disclosure provides a filter for cig-
arettes 2, made according to a method for the production
of filters, wherein said method has one or more of the
features (or phases) described in the present disclosure.
[0161] In one embodiment, the filter 2 comprises a tu-
bular body 201 of Tow, elongated along a longitudinal

axis and having a cross section of a circular crown.
[0162] In one embodiment, said tubular body 201 has
a junction area arranged along a generatrix of the tubular
body, wherein opposite edges of a layer of Tow folded
into a tube (i.e. said tubular body) are joined together. In
one embodiment, in said junction area, overlapping edg-
es of the Tow layer lie on a junction surface which is
inclined with respect to a radial plane passing through
the longitudinal axis of the tubular body 201 of Tow.
[0163] In one embodiment, the filter 2 comprises a lay-
er of paper positioned externally to the tubular body 201
and into contact therein.
[0164] In one embodiment, the filter 2 comprises a plu-
rality of filter sections 203 of cylindrical shape, positioned
inside the tubular body 201 and aligned in sequence
along the longitudinal axis.
[0165] In one embodiment, the tubular body 201 is in-
ternally empty, at least in part.
[0166] In one embodiment, the tubular body 201 is in-
ternally empty (entirely), thus defining a through hole 205.
[0167] In one embodiment, the tubular body 201 inter-
nally has one or more filter sections 203 and one or more
empty spaces (such empty spaces can be placed be-
tween two subsequent filter sections 203, and / or can
be positioned at one or more of the two opposite ends of
the filter).

Claims

1. A machine (1) for making cigarette filters (2), com-
prising:

- a garniture tongue (3) which is elongate along
a longitudinal axis (301);
- a feed section (100) configured to feed the gar-
niture tongue (3) with materials used to form a
continuous rod (4) which exits the garniture
tongue (3);
- a cutting station (5) configured to separate the
rod into portions (400), each portion (400) con-
stituting a filter (2) or a group of filters combined
in the portion and separable by a further cutting
station,

wherein the feed section (100) includes:

- a first feed line (7), having a roll (701) of a paper
strip (702) and a gumming device (703) config-
ured to apply an adhesive substance on the pa-
per strip, the first feed line (7) being configured
to feed the paper strip (702) to the garniture
tongue (3);
- a second feed line (8), having a tank (801) of
a web(802) of tow, a processing unit (830) con-
figured to subject the web(802) of tow to me-
chanical stress forces and to add one or more
chemical substances to it, and at least one shap-
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ing device (805) configured to receive from the
processing unit (830) a stream of processed tow
(804) and to manipulate it to form it into a pre-
determined shape, the second feed line (8) be-
ing configured to feed to the garniture tongue
(3) the stream (804) of processed and shaped
tow,

characterized in that the feed section (100) in-
cludes a third feed line (9) having a reservoir (901)
containing filter plugs (203), a combining unit (902)
configured to form groups of filter plugs (203) or-
dered in sequence and a positioning device (903)
configured to pick up the groups of filter plugs (203)
and place them in the garniture tongue (3).

2. The machine (1) according to claim 1, wherein the
at least one shaping device (805) is configured to
give the stream (804) of processed tow the shape of
a ribbon (813), with a flat transverse cross section.

3. The machine (1) according to claim 1 or 2, wherein
the first, second and third feed lines (7, 8, 9) each
has an activated configuration, where it is operatively
coupled to and feeds the garniture tongue (3), and
a deactivated configuration, where it is operatively
uncoupled from the garniture tongue (3).

4. The machine (1) according to claim 3, wherein the
feed section (100) can be set to each of the following
alternative operating configurations, in which:

- the first feed line (7) is activated, the second
feed line (8) is activated and the third feed line
(9) is deactivated, so that the garniture tongue
(3) is operatively coupled only to the first and
second feed lines (7, 8) to receive the stream
(804) of processed and shaped tow and the pa-
per strip (702), without receiving the groups of
filter plugs (203);
- the first feed line (7) is deactivated, the second
feed line (8) is activated and the third feed line
(9) is deactivated, so that the garniture tongue
(3) is operatively coupled only to the second feed
line (8) to receive the stream (804) of processed
and shaped tow, without receiving the groups of
filter plugs (203) and the paper strip (702);
- the first feed line (7) is activated, the second
feed line (8) is deactivated and the third feed line
(9) is activated, so that the garniture tongue (3)
is operatively coupled only to the first and third
feed lines (7, 9) to receive the groups of filter
plugs (203) ordered in sequence and the paper
strip (702), without receiving the stream (804)
of tow;
- the first feed line (7) is deactivated, the second
feed line (8) is activated and the third feed line
(9) is activated, so that the garniture tongue (3)

is operatively coupled only to the second and
third feed lines (8, 9) to receive the stream (804)
of processed and shaped tow and the groups of
filter plugs (203) ordered in sequence, without
receiving the paper strip (702);
- the first feed line (7) is activated, the second
feed line (8) is activated and the third feed line
(9) is activated, so that the garniture tongue (3)
is operatively coupled to the first, second and
third feed lines (7, 8, 9) to receive the stream
(804) of processed and shaped tow, the groups
of filter plugs (203) ordered in sequence and the
paper strip (702).

5. The machine (1) according to any one of the preced-
ing claims, wherein the second feed line (8) compris-
es a first and a second shaping device (805), inter-
changeable with each other, wherein the first shap-
ing device is configured to give the stream of proc-
essed tow a rope-like shape, with a circular trans-
verse cross section, and wherein the second shaping
device is configured to give the stream of processed
tow the shape of a ribbon (813), with a flat transverse
cross section.

6. The machine (1) according to claim 2 or 5 or either
of claims 3 or 4 when dependent on claim 2, wherein
the garniture tongue (3) comprises:

- a folding unit (304) configured to fold the ribbon
(3) of tow about the longitudinal axis (301) to
form a tube (201) of tow having a transverse
cross section in the shape of a circular crown;
- a joining unit (306) configured to permanently
join a first and a second lateral edge of the ribbon
(813) of tow along a generator of the tube of tow.

7. The machine (1) according to claim 6, wherein the
garniture tongue comprises a heater configured to
transmit heat to the tube of tow.

8. The machine (1) according to claim 6 or 7, wherein
the folding unit (304) comprises a shaped rolling pin
(305), rotating about an axis at right angles to the
longitudinal axis of the garniture tongue and having
a rounded profile, wherein the rolling pin (305) is
spaced from the garniture tongue to define a through
gap for the passage of the ribbon (3) of tow and op-
eratively interposed between the rolling pin (305) and
the garniture tongue.

9. The machine (1) according to any one of the preced-
ing claims, wherein the at least one shaping device
(805) comprises one or more heating elements for
transferring heat to the stream of processed tow.

10. The machine (1) according to any one of the preced-
ing claims, wherein the at least one shaping device
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(805) comprises:

- a first and a second roller (806, 809) which are
counter-rotating and each of which is provided
with a shaped groove;
- a first and a second motor-driven belt (807,
810) acting in conjunction with the first and sec-
ond roller (806, 809), respectively, to push the
stream (804) of tow into the corresponding
shaped groove;
- a conveyor (812) configured to feed the stream
of processed tow into a space defined between
the first belt (807) and the groove of the first roller
(806).

11. The machine (1) according to claim 10, wherein the
shaped groove of the first and the second roller (806,
809) has a radial cross section in the shape of a right-
angled trapezium.

12. The machine (1) according to any one of the preced-
ing claims, comprising a first and a second module
which are interchangeable, wherein the first and sec-
ond modules define corresponding combining units
(902) of the third feed line (9), wherein the combining
unit (902) of the first module is configured to process
filter plugs (203) having a first diameter and the com-
bining unit (902) of the second module is configured
to process filter plugs (203) having a second diam-
eter, different from the first diameter.

13. A method for making cigarette filters, comprising the
following steps:

- conveying materials used to form the filters to
a garniture tongue (3) which is elongate along
a longitudinal axis (301);
- forming, in the garniture tongue (3), a contin-
uous rod (4) which exits the garniture tongue (3)
along the longitudinal axis (301);
- cutting the rod (4) into portions (400) constitut-
ing corresponding filters (2) or groups of filters
combined in a single portion,

wherein conveying includes the following steps:

- a first step of feeding a paper strip (702) on
which an adhesive substance is applied before
the strip reaches the garniture tongue (3);
- a second step of feeding, to the garniture
tongue (3), a stream (804) of tow which is ob-
tained from a web(802) of tow which is first proc-
essed by means of mechanical stress forces and
interaction with one or more chemical substanc-
es and then formed into a predetermined shape;

characterized in that conveying includes a third
feeding step whereby groups of filter plugs (203) or-

dered in sequence are first made up by combining
individual filter plugs (203) from a reservoir (901 )
and then picked up and placed in the garniture
tongue (3).

14. The method according to claim 13, wherein the first,
second and third feeding steps can each be enabled
and disabled to set each of the following operating
configurations, wherein:

- the first feeding step is enabled, the second
feeding step is enabled and the third feeding
step is disabled, in such a way as to feed the
garniture tongue (3) with the stream (804) of
processed and shaped tow and with the paper
strip (702), without feeding the groups of filter
plugs (203);
- the first feeding step is disabled, the second
feeding step is enabled and the third feeding
step is disabled, in such a way as to feed the
garniture tongue (3) with the stream (804) of
processed and shaped tow, without feeding the
groups of filter plugs (203) and the paper strip
(702);
- the first feeding step is enabled, the second
feeding step is disabled and the third feeding
step is enabled, in such a way as to feed the
garniture tongue (3) with the groups of filter
plugs (203) ordered in sequence and with the
paper strip (702), without feeding the stream
(804) of tow;
- the first feeding step is disabled, the second
feeding step is enabled and the third feeding
step is enabled, in such a way as to feed the
garniture tongue (3) with the stream (804) of
processed and shaped tow and with the groups
of filter plugs (203) ordered in sequence, without
feeding the paper strip (702);
- the first feeding step is enabled, the second
feeding step is enabled and the third feeding
step is enabled, in such a way as to feed the
garniture tongue (3) with the stream (804) of
processed and shaped tow, with the groups of
filter plugs (203) ordered in sequence and with
the paper strip (702).

15. The method according to claim 13 or 14, wherein, in
the second feeding step, the processed tow is
formed according to a first shaping mode or accord-
ing to a second shaping mode, with the possibility of
switching from the first to the second shaping mode
and vice versa, wherein the stream of tow, in the first
shaping mode, is formed into the shape of a ribbon
(813) having a flat transverse cross section and, in
the second shaping mode, is formed into the shape
of a rope, with circular transverse cross section.

16. The method according to any one of claims 13 to 15,
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wherein, in the second feeding step, the processed
tow is formed into the shape of a ribbon (813), with
a flat transverse cross section, by mechanical ma-
nipulation and heating of the stream of processed
tow, and wherein the step of forming the rod (4) in-
cludes a step of folding the ribbon (813) about the
longitudinal axis (301) and a step of permanently
joining a first and a second lateral edge of the ribbon
of tow to form a tube (201) of tow having a transverse
cross section in the shape of a circular crown.

17. A cigarette filter (2), produced according to the meth-
od of any of the claims 13 to 16, and comprising a
tubular body (201) of tow which is elongate along a
longitudinal axis and having a transverse cross sec-
tion in the shape of a circular crown.

18. The filter (2) according to claim 17, wherein the tu-
bular body (201) has a joining zone located along a
generator of the tubular body, in which opposite edg-
es of a layer of tow folded into the shape of tube are
joined together.

19. The filter (2) according to any one of claims 17 to 18,
wherein, alternatively:

- the filter comprises a plurality of cylindrical filter
plugs (203) positioned inside the tubular body
(201) and aligned in sequence along the longi-
tudinal axis;
- the tubular body (201) is hollow inside, thus
defining a through hole (205).
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