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(57) Filter tips for cigarettes are shaped and cut from
continuous streams (F) of fibrous tow directed initially
along respective feed lines (L) into a device (1) equipped
with a rotary assembly (8) by which a flow of plasticizer
fluid is generated and directed at the continuous streams
(F) of fibrous material. Also forming part of the device (1)

PG 1

A device for the treatment of filter material used in tobacco products

is an obstruction element (21) by which the flow of plas-
ticizer fluid directed at the continuous streams (F) of fi-
brous material can be cut off in a controlled manner, so
astoisolate the streams (F) during transients in operation
of the device (1), typically when a malfunction or break-
down occurs.
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Description

[0001] The presentinvention relates to a device for the
treatment of filter material utilized in tobacco products,
typically cigarettes.

[0002] In particular, the invention finds application in
cigarette filter making machines.

[0003] Conventionally, the manufacture of filter tips for
cigarettes, be it with simple or composite type filter plugs,
involves processing a filter material consisting for in-
stance in a ribbon or stream of fibrous cellulose acetate
tow.

[0004] The fibrous tow material in question is drawn
from compacted bales and passed through processing
stations where it is stretched initially, then impregnated
with plasticizers, and finally folded or bunched around
the longitudinal axis of the ribbon or stream to form a
continuous rod, which is enveloped in a paper plugwrap.
[0005] Conventionally, the impregnating step takes
place as the stretched ribbon is directed through special
devices designed to invest the advancing material with
a flow of plasticizer, typically triacetin, a substance which
at the normal operating temperature and pressure of the
devices in question will remain in the liquid state.
[0006] The ribbon is thus sprayed with a flow of liquid
consisting in particles of predetermined quantity and size,
in such a way that a prescribed quantity of the triacetin
will be absorbed.

[0007] Prior art devices utilized to perform the step de-
scribed above comprise adjustable nozzles from which
a flow of triacetin is directed toward the ribbon being im-
pregnated. Devices of this type have a high maintenance
requirement, however, given the need for cleaning and
adjustment of the nozzles.

[0008] Other prior art type devices used to implement
the stepin question comprise a container, or bath, holding
a predetermined quantity of triacetin, and a revolving
brush partly immersed in the triacetin, which when setin
rotation at a normal operating speed will project a flow
of liquid droplets toward a ribbon of cellulose acetate ad-
vancing in close proximity.

[0009] It has been noted that there is an optimum
speed at which the brush should rotate when part-im-
mersed in the triacetin. In reality, whilst the angular ve-
locity of the brush directly influences the size of the drop-
lets of triacetin projected onto the ribbon, it does not di-
rectly influence the quantity of triacetin actually trans-
ferred to the ribbon; this, by contrast, depends directly
on the depth to which the brush is immersed in the bath
of liquid. Accordingly, use is made generally of feed
means by which the triacetin is maintained at a constant
level in the container during the operation of the device,
for example a pump connected to a tank and in fluid com-
munication with the container.

[0010] In the event of a malfunction occurring, devices
of conventional type will cause the brush to cease rota-
tion, so that no further triacetin is pumped into the con-
tainer.
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[0011] It has been found, however, that when the de-
vice is restarted and the brush resumes rotation, the initial
movement has the effect of inducing a wave in the mass
of liquid, affecting its correct flow toward the ribbon of
filter material and causing the material to be impregnated
non-uniformly. Whilst the effect disappears once normal
operating conditions are restored, the portions of ribbon
treated previously must be discarded as they will have
been sprayed by droplets of triacetin in less than optimum
conditions. The portions of ribbon in question are impreg-
nated non-uniformly and may be of appreciable propor-
tions, given that the starting transient can be somewhat
lengthy.

[0012] The prior art also embraces devices that oper-
ate by removing the triacetin from the container when a
stoppage occurs, whereupon the brush is restarted dry
and the container then replenished gradually with triace-
tin as the brush rotates at the optimum speed. Such de-
vices in any event do not solve the problem of having to
discard substantial portions of the ribbon of filter material,
given that in the course of the transient during which the
container is refilled, the level of triacetin remains lower
than optimum and therefore impacts negatively on the
quantity of the liquid utilized to condition the ribbon, with
the consequence that the requisite impregnation proper-
ties of the filter material are not established. Moreover,
the process of emptying and filling the container takes
time and involves constructional complexities connected
with the recirculation of the plasticizer fluid.

[0013] Accordingly, the object of the present invention
is to provide a device for the treatment of filter material
used in tobacco products, substantially unaffected by the
drawbacks mentioned above.

[0014] In particular, the object of the invention is to
provide a device for treating filter material used in tobacco
products, such as will allow of limiting the quantity of rib-
bon discarded during transients in operation.

[0015] A further object of the invention is to provide a
device for the treatment of filter material used in tobacco
products that does not require a bath of plasticizer fluid
to be emptied systematically in the event of malfunction
or breakdown.

[0016] The stated objects are realized according to the
invention in a device for the treatment of filter material
used in tobacco products, of which the features are re-
cited in the appended claims.

[0017] The invention will now be described in detail,
by way of example, with the aid of the accompanying
drawings, in which:

- figure 1 illustrates a cigarette filter making machine,
equipped with a device according to the present in-
vention;

- figure 2 is a sectional view of a device according to
the present invention;

- figure 3 is a sectional view showing a portion of the
device in figure 2.
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[0018] With reference to the accompanying drawings,
numeral 1 denotes a device, in its entirety, for treating
filter material used in tobacco products, in accordance
with the present invention.

[0019] The device 1 is applicable to machines 100
used in the manufacture of filters for tobacco products,
and for cigarettes in particular, substantially of the type
illustrated in figure 1.

[0020] Such machines 100 comprise a magazine 101
holding filter material, and more exactly containing two
bales 102 of filter material of which one only is illustrated
in figure 1. Two respective tows 103 are drawn from the
bales 102 and directed by means of conventional guide
devices toward a station at which the filter material is
processed.

[0021] In detail, the filter material passes through a
processing station comprising at least one blower device
104 of conventional type, by which the two tows 103 are
expanded and formed into continuous streams F of pre-
determined width. In a preferred embodiment, the
processing station will comprise three such blower de-
vices 104, placed along a feed line L as illustrated in
figure 1. The processing station further comprises a de-
vice 1 according to the invention for treating the filter ma-
terial, located downstream of the blower devices 104, by
which the aforementioned continuous streams F are tak-
en up and plasticized by the application of a suitable plas-
ticizer fluid.

[0022] The treated streams F advance thereafter to-
ward a stabilizing device 105 by which they are taken up
on the infeed side, and from which they emerge on the
outfeed side in the form of ropes 106, each advancing
above a corresponding web 107 of paper coated previ-
ously with a bead of gum, and finally enveloped by these
same webs 107 so as to fashion respective rods 108 of
filter material.

[0023] Therods 108 obtainedin this way are fed toward
a device 109 that serves to verify their density, thence to
a cutter head 110 by which the selfsame rods 108 are
divided transversely into respective successions of
plugs, not illustrated.

[0024] The device 1 according to the presentinvention
for treating filter material utilized in tobacco products will
now be described with reference to figure 2, which shows
a preferred embodiment.

[0025] The device 1 comprises a fixed structure 2 that
presents a top portion 3 and a bottom portion 4. The top
portion 3 of the fixed structure 2 affords guide means 5
accommodating at least one continuous stream F or rib-
bon of filter material. In the case of the preferred embod-
iment illustrated, the guide means 5 are associated with
a pair of continuous streams F of filter material advancing
side by side along a given feed direction A, having en-
tered the device 1 along relative feed lines L from up-
stream operating stations. More exactly, the guide means
5 comprise respective sliding surfaces 6, disposed pref-
erably horizontal and placed so as to support the afore-
mentioned continuous streams F of filter material. Alter-
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natively, in a further embodiment (not illustrated), the
guide means 5 might comprise a plurality of rollers af-
fording a rolling surface on which to support the contin-
uous streams F.

[0026] The bottom portion 4 of the fixed structure 2
forms a reservoir 7 serving to hold a plasticizer material,
preferably afluid, whichis applied by the treatment device
1 disclosed to the continuous streams F of filter material
by methods of familiar type, referred to hereinafter in the
interests of providing a full description. The plasticizer
fluid includes additives designed to condition the filter
material by compacting and stably drawing together the
constituent fibres, thereby improving their filtration prop-
erties. One component of the fluid, preferably, will be
triacetin.

[0027] Also forming part of the treatment device 1 are
means 8, preferably rotary, by which a flow of the afore-
mentioned plasticizer fluid is generated and directed at
the streams F of filter material. In the example of figure
3, such generating means 8 comprise a revolving brush
9 rotatable about a preferably horizontal axis X disposed
substantially perpendicular to the feed direction A fol-
lowed by the streams F of filter material.

[0028] The revolving brush 9 is composed of a shaft
9a rotatable about the aforementioned axis X, and a set
9b of bristles 9c carried by the shaft 9a, disposed one
alongside another.

[0029] The single bristles 9c extend radially from the
shaft 9a, each presenting a first end denoted 9d, an-
chored to the shaft 9a, and a freely projecting second
end denoted 9e. The free second ends 9e of the bristles
9c combine to create a substantially cylindrical active sur-
face 10. In addition, the bristles 9c are fashioned of elas-
tically deformable material, for reasons that will be ex-
plained in due course, and therefore flexible.

[0030] The revolving brush 9 is positioned internally of
the reservoir 7 containing the plasticizer fluid, underneath
the streams F of filter material, and partially immersed in
the fluid. With the brush 9 set in rotation, accordingly, the
bristles 9c are caused repeatedly to dip into the plasticizer
fluid and, on emerging, to project droplets of the fluid at
the streams F of filter material.

[0031] To improve the effectiveness of the bristles 9c,
the rotary flow generating means 8 further comprise a
counter element 11 anchored rigidly to the fixed structure
2 and placed so as to interact with the revolving brush 9.
The counter element 11 is placed on the side of the re-
volving brush 9 remote from the continuous streams F
of filter material, and presents a concave surface 12 of-
fered directly to the brush 9. More exactly, the concave
surface 12 is shaped substantially to match the cylindrical
active surface 10 of the brush 9 and engages the set 9b
of bristles 9c along a peripheral portion, as illustrated in
figure 3.

[0032] Also associated with the counter element 11 is
a counter blade 13 occupying an intermediate portion of
the concave surface 12 and set parallel to the axis X of
rotation of the revolving brush 9. The function of the coun-
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ter blade 13 is to intercept the free second ends 9e of
the bristles 9c dipped in the plasticizer fluid, which are
thus caused to deform elastically as the brush 9 rotates.
Once beyond the blade 13, the free second ends 9e of
the bristles 9c tend to regain their undeformed state,
thereby generating an elastic force that acts on the drop-
lets of fluid attached to the ends 9e in the manner of a
sling, throwing them toward the continuous streams F of
filter material advancing above. Observing the particular
layout of the device 1 shown in figure 2, the revolving
brush 9 rotates in the anticlockwise direction, indicated
by the arrow denoted R (figure 3), so as to produce the
effect described above.

[0033] To maintain the plasticizer fluid at a constant
level in the reservoir 7, the treatment device 1 further
comprises feed means 14 serving to supply the plasti-
cizer fluid, preferably associated with automatic means
by which to monitor the level of the fluid in the reservoir
7. Such feed means 14 comprise one or more channels
15 by way of which the reservoir 7 is placed in fluid com-
munication with a tank (not illustrated, being of conven-
tional type), served possibly by pumps able to generate
a head sufficient for the fluid to be drawn from the tank
into the reservoir 7.

[0034] Inorder to direct the flow of plasticizer fluid onto
a selected area of the continuous streams F of filter ma-
terial, the device 1 also comprises a pair of ducts 16 ori-
ented substantially in a vertical direction and of hood-like
appearance; each duct 16 presents a bottom opening
16a associated with the revolving brush 9, and a top
opening 16b offered directly to the respective stream F
of material, in such a way that the advancing fibres skim
across the mouth of the selfsame opening 16b.

[0035] Theducts 16 are also associated with collection
means 17 designed to catch any drops of plasticizer fluid
scattered by continuous streams F of filter material im-
pregnated previously. Such collection means 17 com-
prise two pairs of basins 18, each pair associated with a
relative duct 16 and a relative stream F of filter material;
more exactly, each pair is composed of a forward basin
18a positioned downstream of the duct 16, relative to the
feed direction A followed by the continuous stream F,
and arear basin 18b positioned upstream of the duct 16.
For constructional purposes, each duct 16 can be made
up from sheet metal panels 19 bent to shape and incor-
porating the two relative basins 18a and 18b. Thus, the
duct 16 and the two basins 18a and 18b can be enclosed
on either side by lateral sheet metal panels 20 extending
parallel to the feed direction A of the continuous streams
F and serving also to separate the two ducts 16 and the
two pairs of basins 18 one from another.

[0036] To the end of overcoming the drawbacks asso-
ciated with the prior art, advantageously, the treatment
device 1 disclosed comprises obstruction means 21 by
which the flow of plasticizer fluid through the duct 16 can
be cut off in a controlled manner.

[0037] In particular, such obstruction means 21 com-
prise at least one movable component 22, displaceable
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through a plurality of operating positions between an
open position, in which the plasticizerfluid is able toreach
the continuous streams F of filter material, and a closed
position in which the flow of plasticizer fluid directed to-
ward the continuous streams F of filter material is cut off
altogether.

[0038] In a preferred embodiment, obstruction means
21 will comprise two such movable components 22, each
associated with a respective continuous stream F of filter
material.

[0039] As discernible in figure 2, each of the movable
components 22 presents a flat baffle 23 engaging a slot
24 afforded by the relative duct 16. The flat baffle 23 is
slidable in a direction Y preferably parallel to the feed
direction A followed by the two continuous streams F of
filter material, and occupies a position between the rotary
means 8 and the corresponding continuous stream F of
filter material. The baffle 23 spans a full cross section of
the duct 16, so that when in the closed position afore-
mentioned, illustrated by phantom lines in figure 2, the
plasticizer fluid projected from the revolving brush 9 is
prevented from reaching the top opening 16b of the duct
16. To optimize this function, the bent metal panels 19
of the duct 16 are fashioned each with an abutment 25
disposed substantially parallel to the sliding direction Y
of the flat baffle 23 and facing toward the top opening
16b of the duct 16. Adopting this type of configuration,
even though the baffle 23 may not be perfectly positioned,
it will still be impossible for any part of the flow of plasti-
cizer fluid to reach the respective continuous stream F
of filter material.

[0040] When the baffle 23 is retracted substantially in
its entirety from the closed position, no longer fully occu-
pying the cross section of the duct 16, it will assume the
configuration indicated by the solid lines of figure 2, co-
inciding with the open position aforementioned, in which
the plasticizer fluid projected from the revolving brush 9
is able to reach the top opening 16b of the duct 16.
[0041] To advantage, the operation of the flat baffle 23
allows transient starting phases of the device 1 to be
completed without the continuous streams F of filter ma-
terial being spattered with plasticizer fluid applied under
non-optimal conditions, for example droplets of unsuita-
ble size produced as a result of the brush 9 rotating too
slowly, or a flow rate of the fluid different from the spec-
ified optimum flow rate, attributable to an incorrect level
of plasticizer fluid in the reservoir 7.

[0042] In the example illustrated, the flat baffle 23 is
cantilevered and associated with motion-inducing means
26 by which it is also supported and guided during the
aforementioned sliding movement. The motion-inducing
and support means 26 comprise at least one linear track
27 associated rigidly with the fixed structure 2 of the de-
vice 1 and coupled freely with the flat baffle 23 in such a
way that the baffle can be guided along a rectilinear and,
ideally, a substantially horizontal path P. In the example
of figure 2, motion-inducing and support means 26 com-
prise a slide 28 coupled with a single linear track 27 and
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anchored rigidly to a portion of the flat baffle 23 farthest
from the duct 16. Likewise preferably, motion-inducing
and support means 26 comprise an intermediate support
29, mounted rigidly to a portion of the curved sheet metal
19 and placed to coincide with the slot 24. The interme-
diate support 29 can include suitable means, not illus-
trated, by which the flat baffle 23 is carried in such a
manner as to minimize wear or binding.

[0043] Inanalternative solution, notillustrated, the mo-
tion-inducing and support means 26 could comprise two
linear tracks 27 positioned one on either side of the flat
baffle 23, by which the baffle can be guided along the
sliding direction Y without any need to include an inter-
mediate support 29.

[0044] The motion-inducing and support means 26 fur-
ther comprise a mechanism 30, for example of rod and
crank type, mounted to the fixed structure 2 and coupled
to the flat baffle 23, also drive means 31 of familiar type,
such as a hydraulic cylinder 32 or alternatively an electric
motor (not indicated). In detail, and as discernible from
the example of figure 2, the mechanism 30 comprises a
cylindrical pivot 33 rotatable about a fixed vertical axis
W, associated with a bottom arm 34 and a top arm 35
each lying in a horizontal plane and presenting a respec-
tive free end 34a and 35a. The free end 34a of the bottom
arm 34 is hinged to the hydraulic cylinder 32, whereas
the free end 35a of the top arm 35 is connected to a
respective baffle 23.

[0045] The arms 34 and 35 rotate as one about the
axis W of the cylindrical pivot 33, and are spaced apart
one from the other substantially by a right angle, in such
a way that when the free end 34a of the bottom arm 34
shifts in a direction substantially perpendicular to the slid-
ing direction Y of the flat baffle 23, in response to a move-
ment of the hydraulic cylinder 32 in the same direction,
the free end 35a of the top arm 35 will shift in a direction
substantially parallel to the sliding direction Y of the flat
baffle 23, hence guiding its movement along the relative
rectilinear path P.

[0046] Moreover, the free end 35a of the top branch
35 and the relative flat baffle 23 are connected by way
of a slide coupling 36 comprising a block 37, also an
auxiliary support 38 connected rigidly to the flat baffle 23
and affording a recess 39 in which the block 37 is slidably
insertable. More particularly, the recess 39 extends hor-
izontally and perpendicular to the sliding direction Y of
the flat baffle 2, so as to take up any movement of the
sliding block 37 in a direction perpendicular to the sliding
direction Y of the baffle 23, being subject only to pushing
forces parallel to this same direction Y.

[0047] In addition, the cylindrical pivot 33 is mounted
straddling the fixed structure 2, so that the top arm 35
can be accommodated within the reservoir 7 containing
the plasticizer fluid, whilst the bottom arm 34 and the
drive means 31, advantageously, are located outside the
reservoir 7.

[0048] Amechanism 30 of the type above is associated
with each of the flat baffles 23, and consequently with
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each continuous stream F of filter material entering the
device 1.

[0049] Starting from an operating configuration in
which the flat baffle 23 occupies the aforementioned
open position, indicated by the solid lines in figure 2, with
the continuous streams F advancing along the feed di-
rection A while being impregnated with the plasticizer
fluid, the occurrence of a malfunction or a breakdown
causes the device 1toshutdown. Inparticular, the motion
of the continuous streams F will cease, the rotary means
8 will come to a halt, and the feed means 14 supplying
plasticizer fluid to the reservoir 7, which are associated
with the rotary means 8, will be deactivated.

[0050] Thereafter, the drive means 31 are activated to
move the baffle 23 into the closed position, shown by
phantom lines in figure 2. In particular, the hydraulic cyl-
inder 32 retracts and induces motion in the free end 34a
of the bottom arm 34, which in turn displaces the free
end 35a of the top arm 35 correspondingly along the slid-
ing direction Y of the baffle 23. This same movement
causes the flat baffle 23 to slide along the rectilinear path
P toward the closed position.

[0051] Only at a later stage is it possible to restore the
feed motion of the continuous streams F and to restart
the rotary means 8. Once the rotary means 8 regain nor-
mal operating speed, the drive means 31 will be able to
return the flat baffle 23 to the open position. At this junc-
ture, the continuous streams F of filter material can be
impregnated in accordance with the optimum conditions
specified by the design.

[0052] In a variation on the procedure described
above, the reservoir 7 might be emptied during the break
in operation of the device 1, for example so that cleaning
operations can be carried out. In this instance, the plas-
ticizer fluid drained from the reservoir 7 could be recycled,
perhaps after being filtered, then returned to the reservoir
7 by way of the feed means 14.

[0053] Without prejudice to the spirit of the invention,
it will be appreciated that the device 1 described by way
of example in the foregoing with reference to a twin track
machine, in other words a machine capable of turning
out two rods of filter material, can be applied equally well
to a single track type machine turning out just one filter
rod. In other words, the means by which to obstruct the
flow of plasticizer fluid can be associated equally well
with a single continuous stream of filter material, so as
to bring about a controlled interruption of the flow of plas-
ticizer fluid directed toward the selfsame stream.

Claims

1. A device for the treatment of filter material used in
tobacco products, toward which at least one contin-
uous stream (F) of filter material is fed from a respec-
tive line (L) supplying the selfsame material, com-
prising rotary means (8) by which a flow of plasticizer
fluid is generated and directed at the continuous
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stream (F) of filter material

characterized

in that it further comprises obstruction means (21)
by which the flow of plasticizer fluid directed at the
continuous stream (F) of filter material can be cut off
in a controlled manner.

A device as in claim 1, wherein flow obstruction
means (21) comprise at least one movable compo-
nent (22) displaceable between an open position, in
which the flow of plasticizer fluid is able to reach the
stream (F) of filter material, and a closed position in
which the flow of plasticizer fluid directed toward the
continuous stream (F) of filter material is cut off al-
together.

A device as in claim 2, wherein the movable compo-
nent (22) consists in a flat baffle (23) slidable be-
tween the open position and the closed position.

A device as in claim 2 or 3, further comprising a fixed
structure (2) serving to guide one or more continuous
streams (F) of filter material along respective feed
directions (A), and affording a reservoir (7) in which
the plasticizer fluid is collected.

A device as in claims 2 to 4, wherein the movable
component (22) is positioned between the rotary
means (8) and the continuous stream or streams (F)
of filter material.

A device as in claim 4 where dependent on claim 3,
wherein the flat baffle (23) is associated with at least
one linear track (27) fastened rigidly to the fixed
structure (2).

A device as in claim 6, wherein the at least one track
(27) establishes a substantially rectilinear path (P).

A device as in claim 7, wherein the rectilinear path
(P) is substantially horizontal.

A device as in claims 6 to 8, comprising one linear
track (27) and a slide (28) supported slidably by the
linear track (27), wherein the flat baffle (23) is con-
nected rigidly to the slide (28).

A device as in claims 3 to 9, wherein the flat baffle
(23) is associated slidably with a slidable block (37)
constituting a portion of a rod and crank mechanism
(30) by which the flat baffle (23) is caused to move
between the open and closed positions.

A device as in claim 4, comprising feed means (14)
supplying the plasticizer fluid, by which the level of
plasticizer fluid in the reservoir (7) is maintained con-
stant.
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12.

13.

14.

15.

A device as in preceding claims, wherein the rotary
means (8) generating the flow of plasticizer fluid
comprise a revolving brush (9), partially immersed
in the selfsame fluid and designed to generate the
flow when set in rotation.

A device as in claim 12, wherein the revolving brush
(9) is furnished with a plurality of flexible bristles (9c)
located one beside another, each presenting a first
end (9d) anchored permanently to a shaft (9a) of the
brush (9), and a free second end (9e).

A device as in preceding claims, wherein the plasti-
cizer fluid includes triacetin.

A machine for manufacturing cigarette filters, in
which one or more continuous streams (F) of filter
material are fed by respective lines (L) supplying the
selfsame material, each designed to advance a re-
spective continuous stream (F) of filter material to-
ward a station at which the stream (F) of filter material
is processed,

characterized

in that the processing station comprises a device
(1) for the treatment of filter material used in tobacco
products, as recited in one or more of the preceding
claims.
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