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(54) Cigarette filter manufacturing machine

(57) A machine (1) having at least two production
lines for producing cigarette filters; at least one traction
roller unit (10) is located along the two production lines,
and, for each production line, has a traction device (23)
having two parallel rollers (24, 26) cooperating with each

other and located a given adjustable distance apart; each
traction device (23) has an adjusting device (28) for ad-
justing the distance between the two rollers (24, 26) of
the traction device (23) independently of the distance be-
tween the two rollers (24, 26) of the other traction device
(23).
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Description

�[0001] The present invention relates to a cigarette filter
manufacturing machine.
�[0002] The present invention may be used to advan-
tage in a dual cigarette filter manufacturing machine, to
which the following description refers purely by way of
example.
�[0003] Examples of dual cigarette filter manufacturing
machines are given in Patent Applications
WO2005058079A1 and GB2265298A.
�[0004] A dual cigarette filter manufacturing machine
comprises two forming beams for forming respective con-
tinuous filter rods; and a filtering material feed line for
each beam. The feed lines are supplied with the filtering
material by a conveyor line, which extends between an
input station of the feed lines and a store containing two
bales of filtering material. Respective circular- �section
wicks are unwound off the bales and fed along the con-
veyor line to a suction device, which is located at the
input station and widens the two wicks transversely into
two flat-�section strips. Downstream from the suction de-
vice, the two strips are fed along the respective feed lines
and through a pressing unit, an inflation device which
blows air into the strips to increase their volume, and,
finally, through a processing unit which adds chemical
substances to the strips to impart aroma and plasticity to
the filtering material.
�[0005] Each feed line is connected to the forming beam
by a stabilizing unit, which receives a strip from the feed
line, stabilizes its shape into a rope of filtering material,
and feeds the rope of filtering material onto a strip of
gummed paper on the forming beam.
�[0006] Along each forming beam, the strip of paper is
wound transversely about the rope to form a continuous
filter rod; and, at the output of the forming beams, a con-
trol station checks the density of the filter rods, and a
cutting head cuts the filter rods transversely into respec-
tive successions of filter portions.
�[0007] Along the two feed lines are located a number
of traction roller units, each having a traction device for
each feed line. Each traction device comprises two par-
allel, respectively drive and driven, rollers cooperating
with each other and located a given distance apart. And
each traction roller unit also comprises an adjusting de-
vice for jointly adjusting the distance between the two
drive rollers and the two driven rollers of the traction roller
unit. The distance between the two drive rollers and the
two driven rollers of each traction roller unit is adjusted
to both improve processing of the filtering material, and
effectively prevent jamming situations, in which the filter-
ing material twists about the rollers of the traction roller
unit.
�[0008] The quality of the filters produced on known du-
al filter manufacturing machines is generally good, but
not very, and at any rate has been found to be inferior,
on average, to that of filters produced on single filter man-
ufacturing machines (i.e. featuring only one production

line).
�[0009] It is an object of the present invention to provide
a cigarette filter manufacturing machine designed to elim-
inate the aforementioned drawbacks, and which is cheap
and easy to produce.
�[0010] According to the present invention, there is pro-
vided a cigarette filter manufacturing machine as claimed
in the accompanying Claims.
�[0011] A non-�limiting embodiment of the present in-
vention will be described by way of example with refer-
ence to the accompanying drawings, in which:�

Figure 1 shows a schematic front view of a preferred
embodiment of the dual filter manufacturing machine
according to the present invention;
Figure 2 shows a plan view of the Figure 1 machine;
Figure 3 shows a view in perspective of a traction
roller unit of the Figure 1 machine;
Figure 4 shows a sectioned side view of part of the
Figure 3 traction roller unit;
Figure 5 shows a sectioned plan view of part of the
Figure 3 traction roller unit.

�[0012] Number 1 in Figure 1 indicates as a whole a
dual cigarette filter manufacturing machine. Machine 1
comprises two forming beams 2a, 2b for forming respec-
tive continuous 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 con-
veyor line 5, which forms part of machine 1 and extends
between an input station 6 of feed lines 4a, 4b and a store
7 containing two bales 8a, 8b of filtering material.
�[0013] As shown in Figures 1 and 2, respective circu-
lar-�section wicks 9a, 9b are unwound off bales 8a, 8b
and fed along conveyor line 5 by traction imparted to
wicks 9a, 9b by a traction roller unit 10a located at input
station 6.
�[0014] Conveyor line 5 comprises a guide device 11
for guiding wicks 9a, 9b, and located over bales 8a, 8b;
and a suction device 12 located at input station 6, imme-
diately upstream from traction roller unit 10a, and which
widens circular- �section wicks 9a, 9b transversely into re-
spective flat-�section strips 13a, 13b, which are then fed
to traction roller unit 10a.
�[0015] Downstream from traction roller unit 10a, the
two strips 13a, 13b are fed, along respective feed lines
4a, 4b and in a substantially horizontal direction 14,
through a pressing unit 15 comprising two traction roller
units 10b, 10c similar to unit 10a. Next, the two strips
13a, 13b are fed, along respective feed lines 4a, 4b and
in direction 14, through an inflation device 16, which
blows air into strips 13a, 13b to increase the volume of
strips 13a, 13b, and then through a processing unit 17,
where chemical substances (typically, triacetin) are add-
ed to strips 13a, 13b to impart aroma and plasticity to the
filtering material. Finally, the two strips 13a, 13b are fed,
along respective feed lines 4a, 4b and in direction 14,
through a traction roller unit 10d similar to units 10a and

1 2 



EP 1 832 183 A2

3

5

10

15

20

25

30

35

40

45

50

55

10b, 10c, and which defines an output portion of feed
lines 4a, 4b.
�[0016] Feed lines 4a, 4b are connected to forming
beams 2a, 2b by a stabilizing unit 18 located immediately
downstream from traction roller unit 10d, and which re-
ceives strips 13a, 13b from feed lines 4a, 4b, stabilizes
the shape of strips 13a, 13b to form two ropes of filtering
material, and feeds the ropes of filtering material to form-
ing beams 2a, 2b. At each forming beam 2a, 2b, the rope
of filtering material is fed onto a strip 19a, 19b of paper
gummed beforehand at a gumming station 20, and which
is then wound transversely about the rope of filtering ma-
terial 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 (not shown).
�[0018] Traction roller units 10a and 10b, 10c, 10d differ
from one another in size and location along feed lines
4a, 4b, but are functionally identical. The following de-
scription therefore applies to any one of traction roller
units 10a, 10b, 10c, 10d, which is indicated hereinafter
simply by the reference number 10.
�[0019] As shown in Figure 3, each traction roller unit
10 comprises, for each feed line 4, a traction device 23
comprising two parallel rollers 24, 26 cooperating with
each other and located an adjustable distance apart.
More specifically, each traction device 23 comprises a
drive roller 24 rotated about an axis of rotation 25 by a
respective motor independent of the motor of the other
drive roller 24 of the same traction roller unit 10. Each
traction device 23 also comprises a driven roller 26, which
is mounted idly to rotate freely about an axis of rotation
27 parallel to axis of rotation 25, and is tangent to and
cooperates with drive roller 24.
�[0020] Each traction device 23 comprises an adjusting
device 28 (shown in Figures 4 and 5), which adjusts the
distance between the two rollers 24, 26 of traction device
23 independently of the distance between the two rollers
24, 26 of the other traction device 23. More specifically,
in each traction device 23, the axis of rotation 25 of drive
roller 24 is fixed, whereas the axis of rotation 27 of driven
roller 26 is movable parallel to itself, under the control of
relative adjusting device 28, to and from axis of rotation
25 to adjust the distance between the two rollers 24, 26.
�[0021] As shown in Figures 4 and 5, each adjusting
device 28 comprises a fixed central supporting body 29
supporting a movable frame 30, which houses driven roll-
er 26 in rotary manner with the interposition of a number
of bearings 31. In each adjusting device 28, a lever 32
supports movable frame 30, and is hinged to supporting
body 29 to rotate about an adjusting axis 33 crosswise
to axis of rotation 27. More specifically, lever 32 is in the
form of a right-�angle triangle, and adjusting axis 33 ex-
tends through the right-�angle of the right- �angle triangle,
so that lever 32 is hinged centrally to supporting body 29
to rotate about adjusting axis 33, and has a first end con-
nected to an actuator 34, and a second end, opposite

the first end, connected to movable frame 30.
�[0022] In each adjusting device 28, actuator 34 is con-
nected to lever 32 to control the angular position of lever
32 about adjusting axis 33, and comprises a push rod 35
resting against lever 32, at a point of contact not aligned
with adjusting axis 33, to push and rotate lever 32 about
adjusting axis 33. Lever 32 preferably comprises a con-
tact wheel 36 mounted to rotate idly on lever 32 and es-
tablish contact with push rod 35. In other words, lever 32
is rotated about adjusting axis 33 by axial displacement
of push rod 35.
�[0023] In a preferred embodiment, adjusting axis 33 is
horizontal, and lever 32 is rotated about adjusting axis
33 in one direction by the weight of driven roller 26, and
in the opposite direction by push rod 35 of actuator 34.
Since lever 32 is maintained contacting push rod 35 by
the weight of driven roller 26, push rod 35 need therefore
simply rest against, as opposed to being secured to, lever
32.
�[0024] In a preferred embodiment, each actuator 34 is
pneumatic, and comprises a chamber 37 formed in sup-
porting body 29; a pressure regulator 38 (shown sche-
matically in Figure 4) to regulate the pressure inside
chamber 37; and a piston 39 sliding inside chamber 37
and connected mechanically to push rod 35. Adjusting
the pressure inside chamber 37 obviously adjusts com-
pression of the filtering material by the two cooperating
rollers 24, 26. In actual use, compression of the filtering
material by the two cooperating rollers 24, 26, i.e. the
pressure in chamber 37, is adjusted as a function of the
format of the filters being produced, to ensure the best
end quality at all times and minimize jamming.
�[0025] It should be pointed out that, in each traction
roller unit 10, the two adjusting devices 28 are located
specularly with respect to a plane of symmetry perpen-
dicular to the axes of rotation 27 of the two driven rollers
26, so that the two chambers 37 of the two pneumatic
actuators 34 are located side by side, and the pneumatic
actuators 34 therefore concentrated in a precisely de-
fined region between the two driven rollers 26 of traction
roller unit 10.
�[0026] Each adjusting device 28 comprises a position
sensor 40 for determining the distance between the two
rollers 24, 26. In a preferred embodiment, each position
sensor 40 determines the distance between the two roll-
ers 24, 26 by determining the angular position of lever
32 about adjusting axis 33, e.g. by determining the axial
position of push rod 35. More specifically, position sensor
40 comprises a reader 41 carried in a fixed position by
supporting body 29; and a measuring rod 42 carried by
push rod 35 and connected to reader 41 to enable posi-
tion sensor 40 to read the axial position of push rod 35.
Preferably, reader 41 is a proximity measuring device,
and measuring rod 42 is trapezoidal in shape, with a slop-
ing surface located at reader 41.
�[0027] A control unit 43 (shown schematically in Figure
4) is connected to position sensors 40 to diagnose jam-
ming of a traction device 23, in the event the distance
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between the relative two rollers 24, 26 increases and/or
tends to increase excessively. More specifically, at start-
up, the initial value from each position sensor 40 is mem-
orized in a memory of control unit 43, and, during oper-
ation, the current value from position sensor 40 is com-
pared continually with the initial value, and jamming is
diagnosed in the event the current value increases ex-
cessively and/or tends to increase excessively with re-
spect to the current value. In the event a jammed traction
device 23 is diagnosed, the corresponding adjusting de-
vice 28 is activated immediately to increase the distance
between the two rollers 24, 26 of traction device 23 to
maximum as fast as possible. More specifically, to in-
crease the distance between the two rollers 24, 26 of
traction device 23 as fast as possible, the pressure in
chamber 37 of pneumatic actuator 34 is simply cut off
completely, so that the weight of driven roller 26 is suffi-
cient to rapidly distance driven roller 26 from drive roller
24.
�[0028] In a preferred embodiment, each movable
frame 30 supports driven roller 26 in rotary manner about
a self- �adapting axis 44 parallel to adjusting axis 33, and
rotation of movable frame 30 about self- �adapting axis 44
is limited in both directions by stops defined by fixed edg-
es. Rotation of movable frame 30 about self-�adapting
axis 44 is limited to a few degrees, since the purpose of
such rotation is simply to allow the position of driven roller
26 to adapt automatically to a certain extent with respect
to drive roller 24, to compensate for any manufacturing
tolerances and/or irregularities in the material being
worked.
�[0029] In a preferred embodiment, movable frame 30
comprises a cylindrical pin 45 coaxial with self- �adapting
axis 44 and fixed rigidly through lever 32. Movable frame
30 also comprises two bushes 46, which support driven
roller 26, and are fitted in rotary manner, by means of pin
45, to the opposite ends of pin 45. More specifically, each
bush 46 is fitted to pin 45 with the interposition of a re-
spective bearing 47.
�[0030] It is important to note that the two adjusting de-
vices 28 of traction roller unit 10 comprise a common
fixed central supporting body 29 supporting both driven
rollers 26. In the embodiment shown in the accompany-
ing drawings, fixed central supporting body 29 is fitted to
and projects from a frame of machine 1, and is supported
solely at the point at which it is joined to the frame. In an
alternative embodiment not shown, fixed central support-
ing body 29 is supported at the point at which it is joined
to the frame, as well as at an intermediate portion of fixed
central supporting body 29 by means of a supporting
member fixed to the frame.
�[0031] Traction roller units 10 have numerous advan-
tages, by being cheap and easy to produce, while at the
same time feeding the filtering material in the best pos-
sible manner along each production line. Moreover, any
temporary differences along one production line (typical-
ly, localized nonhomogeneous nature of the filtering ma-
terial) have absolutely no effect on the other production

line. As such, dual machine 1 as described provides for
producing filters of high quality comparable in all respects
to that of filters produced on a single machine (i.e. fea-
turing only one production line).

Claims

1. A cigarette filter manufacturing machine (1) compris-
ing:�

at least two production lines; and
at least one traction roller unit (10), which is lo-
cated along the two production lines, and, for
each production line, comprises a traction de-
vice (23) having two parallel rollers (24, 26) co-
operating with each other and located a given
adjustable distance apart;
the machine (1) being characterized in that
each traction device (23) comprises an adjusting
device (28) for adjusting the distance between
the two rollers (24, 26) of the traction device (23)
independently of the distance between the two
rollers (24, 26) of the other traction device (23).

2. A machine (1) as claimed in Claim 1, wherein each
traction device (23) comprises a first roller (24) ro-
tating about a fixed first axis of rotation (25); and a
second roller (26) rotating about a second axis of
rotation (27) movable, parallel to itself and under the
control of the relative adjusting device (28), to and
from the first axis of rotation (25) to adjust the dis-
tance between the two rollers (24, 26).

3. A machine (1) as claimed in Claim 2, wherein the
first roller (24) is a powered drive roller, and the sec-
ond roller (26) is an idle driven roller.

4. A machine (1) as claimed in Claim 2 or 3, wherein
each adjusting device (28) comprises a fixed central
supporting body (29); a movable frame (30) housing
the second roller (26) in rotary manner with the in-
terposition of a number of first bearings (31); a lever
(32) supporting the movable frame (30) and hinged
to the supporting body (29) to rotate about a third
adjusting axis (33) crosswise to the second axis of
rotation (27); and an actuator (34) connected to the
lever (32) to control the angular position of the lever
(32) about the third adjusting axis (33).

5. A machine (1) as claimed in Claim 4, wherein the
lever (32) is in the form of a right-�angle triangle; and
the third adjusting axis (33) extends through the
right- �angle of the lever (32).

6. A machine (1) as claimed in Claim 4 or 5, wherein
the lever (32) is hinged centrally to the supporting
body (29), and has a first end connected to the ac-
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tuator (34), and a second end, opposite the first end,
connected to the movable frame (30).

7. A machine (1) as claimed in Claim 4, 5 or 6, wherein
the actuator (34) comprises a push rod (35), which
rests against the lever (32), at a point of contact not
aligned with the third adjusting axis (33), and pushes
the lever (32) to rotate the lever (32) about the third
adjusting axis (33).

8. A machine (1) as claimed in Claim 7, wherein the
third adjusting axis (33) is horizontal, and the lever
(32) is rotated about the third adjusting axis (33) in
one direction by the weight of the second roller (26),
and in the opposite direction by the push rod (35) of
the actuator (34).

9. A machine (1) as claimed in Claim 7 or 8, wherein
the actuator (34) is pneumatic, and comprises a
chamber (37) formed inside the supporting body
(29); a pressure regulator (38) for regulating the
pressure inside the chamber (37); and a piston (39)
sliding inside the chamber (37) and connected me-
chanically to the push rod (35).

10. A machine (1) as claimed in Claim 9, wherein the
two adjusting devices (28) are located specularly
with respect to a plane of symmetry perpendicular
to the second axes of rotation (27), so that the two
chambers (37) of the two pneumatic actuators (34)
are side by side.

11. A machine (1) as claimed in Claim 9 or 10, wherein
the pressure regulator (38) regulates the pressure
inside the chamber (37) as a function of the format
of the filters for manufacture.

12. A machine (1) as claimed in one of Claims 7 to 11,
wherein each adjusting device (28) comprises a po-
sition sensor (40), which determines the distance be-
tween the two rollers (24, 26) by determining the po-
sition of the push rod (35); and the position sensor
(40) comprises a reader (41) carried in a fixed posi-
tion by the central supporting body (29), and a meas-
uring rod (42) carried by the push rod (35) and con-
nected to the reader (41) to enable the position sen-
sor (40) to read the axial position of the push rod (35).

13. A machine (1) as claimed in Claim 12, wherein the
reader (41) is a proximity measuring device, and the
measuring rod (42) is trapezoidal in shape, with a
sloping surface located at the reader (41).

14. A machine (1) as claimed in one of Claims 4 to 13,
wherein each adjusting device (28) comprises a po-
sition sensor (40) which determines the distance be-
tween the two rollers (24, 26).

15. A machine (1) as claimed in Claim 14, wherein the
position sensor (40) determines the distance be-
tween the two rollers (24, 26) by determining the an-
gular position of the lever (32) about the third adjust-
ing axis (33).

16. A machine (1) as claimed in Claim 14, wherein the
position sensor (40) determines the distance be-
tween the two rollers (24, 26) by determining the po-
sition of a push rod (35) of the actuator (34), which
acts on the lever.

17. A machine (1) as claimed in Claim 14, 15 or 16,
wherein a control unit (43) is connected to each po-
sition sensor (40) to diagnose jamming of a traction
device (23) in the event the distance between the
relative two rollers (24, 26) increases and/or tends
to increase excessively.

18. A machine (1) as claimed in Claim 17, wherein, at
start- �up, the initial value from a position sensor (40)
is memorized, and, during operation, the current val-
ue from the position sensor (40) is compared con-
tinually with the initial value, and jamming is diag-
nosed in the event the current value increases ex-
cessively and/or tends to increase excessively with
respect to the initial value.

19. A machine (1) as claimed in Claim 17 or 18, wherein,
when jamming of a traction device (23) is diagnosed,
the corresponding adjusting device (28) is activated
immediately to increase the distance between the
two rollers (24, 26) of the traction device (23) to max-
imum as fast as possible.

20. A machine (1) as claimed in one of Claims 4 to 19,
wherein the movable frame (30) supports the second
roller (26) in rotary manner about a fourth self-�adapt-
ing axis (44) parallel to the third adjusting axis (33).

21. A machine (1) as claimed in Claim 20, wherein rota-
tion of the movable frame (30) about the fourth self-
adapting axis (44) is limited in both directions by
stops defined by fixed edges.

22. A machine (1) as claimed in Claim 20 or 21, wherein
the movable frame (30) comprises a cylindrical pin
(45), which is coaxial with the fourth self-�adapting
axis (44), is fitted through the lever (32), and is fixed
rigidly to the lever (32); and two bushes (46), which
support the second roller (26), and are fitted in rotary
manner, by means of the pin (45), to opposite ends
of the pin (45).

23. A machine (1) as claimed in Claim 22, wherein each
of the two bushes (46) is fitted to the pin (45) with
the interposition of a respective second bearing
(47) .
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24. A machine (1) as claimed in one of Claims 1 to 23,
wherein each traction device (23) comprises a first
roller (24) rotating about a fixed first axis of rotation
(25); and a second roller (26) rotating about a second
axis of rotation (27) movable, parallel to itself and
under the control of the relative adjusting device (28),
to and from the first axis of rotation (25) to adjust the
distance between the two rollers (24, 26); and the
two adjusting devices (28) comprise a common fixed
central supporting body (29) supporting both the sec-
ond rollers (26).

25. A machine (1) as claimed in Claim 24, wherein the
fixed central supporting body (29) is fitted to and
projects from a frame of the machine (1), and is sup-
ported solely at the point at which it is joined to the
frame.

26. A machine (1) as claimed in Claim 24, wherein the
fixed central supporting body (29) is fitted to and
projects from a frame of the machine (1), and is sup-
ported at the point at which it is joined to the frame,
as well as at an intermediate portion of the fixed cen-
tral supporting body (29).

27. A machine (1) as claimed in Claim 26, wherein an
intermediate portion of the fixed central supporting
body (29) is supported by a supporting member fixed
to the frame.

28. A machine (1) as claimed in one of Claims 1 to 27,
wherein each production line comprises a feed line
(4) for a continuous strip (13) of filtering material; a
forming beam (2) for forming a continuous filter rod
(3); and a stabilizing unit (18) located between the
feed line (4) and the forming beam (2); and the feed
line (4) comprises a pressing unit (15) defined by two
traction roller units (10b, 10c), each of which com-
prises two traction devices (23) and two respective
adjusting devices (28).

29. A machine (1) as claimed in Claim 28, wherein each
feed line (4) also comprises an inflation device (16)
downstream from the pressing unit (15); a process-
ing unit (17) downstream from the inflation device
(16); and a further traction roller unit (10d), which
defines an output portion of the feed line (4), and
comprises two traction devices (23) and two respec-
tive adjusting devices (28).

30. A cigarette filter manufacturing machine (1) compris-
ing:�

at least two production lines; and
at least one traction roller unit (10), which is lo-
cated along the two production lines, and, for
each production line, comprises a traction de-
vice (23) having two parallel rollers (24, 26) co-

operating with each other and located a given
adjustable distance apart;
each traction device (23) comprises an adjusting
device (28) for adjusting the distance between
the two rollers (24, 26) of the traction device (23),
and which comprises a pneumatic actuator (34)
having a chamber (37) and a piston (39) sliding
inside the chamber (37);
the machine (1) being characterized in that the
two adjusting devices (28) are located specular-
ly with respect to a plane of symmetry perpen-
dicular to the axes of rotation (25, 27) of the roll-
ers (24, 26), so that the two chambers (37) of
the two pneumatic actuators (34) are side by
side.

31. A cigarette filter manufacturing machine (1) compris-
ing:�

at least one production line; and
at least one traction roller unit (10), which is lo-
cated along the production line, and comprises
a traction device (23) having two parallel rollers
(24, 26) cooperating with each other and located
a given adjustable distance apart, and an ad-
justing device (28) for adjusting the distance be-
tween the two rollers (24, 26) of the traction de-
vice (23);
the traction device (23) comprises a first roller
(24) rotating about a fixed first axis of rotation
(25); and a second roller (26) rotating about a
second axis of rotation (27) movable, parallel to
itself and under the control of the adjusting de-
vice (28), to and from the first axis of rotation
(25) to adjust the distance between the two roll-
ers (24, 26);
and the machine (1) is characterized in that
the adjusting device (28) comprises a fixed cen-
tral supporting body (29); a movable frame (30)
housing the second roller (26) in rotary manner
with the interposition of a number of first bear-
ings (31); a lever (32) supporting the movable
frame (30) and hinged to the fixed central sup-
porting body (29) to rotate about a third adjusting
axis (33) crosswise to the second axis of rotation
(27); and an actuator (34) connected to the lever
(32) to control the angular position of the lever
(32) about the third adjusting axis (33).

32. A machine (1) as claimed in Claim 31, wherein the
first roller (24) is a powered drive roller, and the sec-
ond roller (26) is an idle driven roller.

33. A machine (1) as claimed in Claim 31 or 32, wherein
the lever (32) is in the form of a right-�angle triangle;
and the third adjusting axis (33) extends through the
right-�angle of the lever (32).
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34. A machine (1) as claimed in Claim 31, 32 or 33,
wherein the lever (32) is hinged centrally to the cen-
tral supporting body (29), and has a first end con-
nected to the actuator (34), and a second end, op-
posite the first end, connected to the movable frame
(30).

35. A machine (1) as claimed in one of Claims 31 to 34,
wherein the actuator (34) comprises a push rod (35),
which rests against the lever (32), at a point of con-
tact not aligned with the third adjusting axis (33), and
pushes the lever (32) to rotate the lever (32) about
the third adjusting axis (33).

36. A machine (1) as claimed in Claim 35, wherein the
third adjusting axis (33) is horizontal, and the lever
(32) is rotated about the third adjusting axis (33) in
one direction by the weight of the driven roller, and
in the opposite direction by the push rod (35) of the
actuator (34) .

37. A machine (1) as claimed in Claim 36, wherein the
actuator (34) is pneumatic, and comprises a cham-
ber (37) formed inside the central supporting body
(29); a pressure regulator (38) for regulating the
pressure inside the chamber (37); and a piston (39)
sliding inside the chamber (37) and connected me-
chanically to the push rod (35).

38. A machine (1) as claimed in Claim 37, wherein the
pressure regulator (38) regulates the pressure inside
the chamber (37) as a function of the format of the
filters for manufacture.

39. A machine (1) as claimed in one of Claims 35 to 38,
wherein the adjusting device (28) comprises a posi-
tion sensor (40), which determines the distance be-
tween the two rollers (24, 26) by determining the po-
sition of the push rod (35); and the position sensor
(40) comprises a reader (41) carried in a fixed posi-
tion by the central supporting body (29), and a meas-
uring rod (42) carried by the push rod (35) and con-
nected to the reader (41) to enable the position sen-
sor (40) to read the axial position of the push rod (35).

40. A machine (1) as claimed in Claim 39, wherein the
reader (41) is a proximity measuring device, and the
measuring rod is trapezoidal in shape, with a sloping
surface located at the reader (41).

41. A machine (1) as claimed in one of Claims 31 to 40,
wherein the adjusting device (28) comprises a posi-
tion sensor (40) which determines the distance be-
tween the two rollers (24, 26).

42. A machine (1) as claimed in Claim 41, wherein the
position sensor (40) determines the distance be-
tween the two rollers (24, 26) by determining the an-

gular position of the lever (32) about the third adjust-
ing axis (33).

43. A machine (1) as claimed in Claim 41, wherein the
position sensor (40) determines the distance be-
tween the two rollers (24, 26) by determining the po-
sition of a push rod (35) of the actuator (34), which
acts on the lever.

44. A machine (1) as claimed in Claim 41, 42 or 43,
wherein a control unit (43) is connected to each po-
sition sensor (40) to diagnose jamming of the traction
device (23) in the event the distance between the
two rollers (24, 26) increases and/or tends to in-
crease excessively.

45. A machine (1) as claimed in Claim 44, wherein, at
start- �up, the initial value from the position sensor (40)
is memorized, and, during operation, the current val-
ue from the position sensor (40) is compared con-
tinually with the initial value, and jamming is diag-
nosed in the event the current value increases ex-
cessively and/or tends to increase excessively with
respect to the initial value.

46. A machine (1) as claimed in Claim 44 or 45, wherein,
when jamming of a traction device (23) is diagnosed,
the corresponding adjusting device (28) is activated
immediately to increase the distance between the
two rollers (24, 26) of the traction device (23) to max-
imum as fast as possible.

47. A machine (1) as claimed in one of Claims 31 to 46,
wherein the movable frame (30) supports the driven
roller in rotary manner about a fourth self-�adapting
axis (44) parallel to the third adjusting axis (33).

48. A machine (1) as claimed in Claim 47, wherein rota-
tion of the movable frame (30) about the fourth self-
adapting axis (44) is limited in both directions by
stops defined by fixed edges.

49. A machine (1) as claimed in Claim 47 or 48, wherein
the movable frame (30) comprises a cylindrical pin
(45), which is coaxial with the fourth self-�adapting
axis (44), is fitted through the lever (32), and is fixed
rigidly to the lever (32); and two bushes (46), which
support the driven roller (26), and are fitted in rotary
manner, by means of the pin (45), to opposite ends
of the pin (45).

50. A machine (1) as claimed in Claim 49, wherein each
of the two bushes (46) is fitted to the pin (45) with
the interposition of a respective second bearing
(47) .

51. A cigarette filter manufacturing machine (1) compris-
ing:�
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at least one production line; and
at least one traction roller unit (10), which is lo-
cated along the production line, and comprises
a traction device (23) having two parallel rollers
(24, 26) cooperating with each other and located
a given adjustable distance apart, and an ad-
justing device (28) for adjusting the distance be-
tween the two rollers (24, 26) of the traction de-
vice (23);
the machine (1) is characterized in that the
adjusting device (28) comprises a position sen-
sor (40) for determining the distance between
the two rollers (24, 26) of the traction device (23);
and a control unit (43) connected to the position
sensor (40) to diagnose jamming in the event
the distance between the two rollers (24, 26) of
the traction device (23) increases and/or tends
to increase excessively.

52. A machine (1) as claimed in Claim 51, wherein, at
start- �up, the initial value from the position sensor (40)
is memorized, and, during operation, the current val-
ue from the position sensor (40) is compared con-
tinually with the initial value, and jamming is diag-
nosed in the event the current value increases ex-
cessively and/or tends to increase excessively with
respect to the initial value.

53. A machine (1) as claimed in Claim 51 or 52, wherein,
when jamming of the traction device (23) is diag-
nosed, the adjusting device (28) is activated imme-
diately to increase the distance between the two roll-
ers (24, 26) of the traction device (23) to maximum
as fast as possible.
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