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Description

Field of Invention

[0001] The present invention relates generally to meth-
ods and apparatus for accurately delivering precisely me-
tered amounts of particulate material repetitively during
high speed manufacture of particulate bearing articles of
manufacture, more particularly, to precise, repetitive de-
livery of granular particles such as charcoal and/or silica
gel or other material to spaced locations along a contin-
uous, moving stream of bundled filaments comprising
cellulose acetate or other forms of tow.

Background of the Invention

[0002] Certain articles of manufacture such as particle
bearing cigarette filters, individual-sized packets of gran-
ular food products or condiments, capsuled pharmaceu-
ticals, ammunition and the like require repetitive place-
ment of precisely metered charges of particulate matter
at some location along the production-line procession of
the articles. Difficulties arise in pursuing sufficient speed
in the mass production of such articles without sacrificing
consistency, damaging the material and/or exacerbating
spillage, particularly at elevated manufacturing speeds
where ricochet and vibration may impair process control
and consistency.
[0003] With machines of the prior art, process control
usually suffers at high machine speeds from inconsistent
metering and pulverization of the material, particularly in
those prior machines where fast moving machine com-
ponents are allowed to impinge stationary or relatively
slow moving particulate material. For example, certain
prior particle metering devices contain a supply of particle
in a hopper and allow the rim of a rotating metering wheel
to rotate through the relatively stationary collection of par-
ticle. Such an arrangement creates a pulverizing action
upon the particle which generally increases with machine
speed.
[0004] Excessive pulverization of the particulate ma-
terial may alter the qualities of the final product unaccept-
ably. Ricochet and escape of particulate matter during
manufacturing operations with prior machines often cre-
ate unacceptable deficiencies in the final product (such
as smears or incomplete fillings) and precipitate unde-
sirable machine "down-times" to effect clean-up of the
machine and the surrounding work environment.
[0005] It is also known from the prior art that the man-
ufacture of cigarette filters, particularly the commonly
used cigarette filters made of a cellular acetate tow, that
the processing of the tow presents various difficulties.
For example, the tow has very little tensile strength and,
therefore, special handling techniques must be devised
to avoid stretching the tow. Further, when drawing the
tow around rollers, the fibers of the tow furthest from the
roller tend to be stretched relative to the fibers closest to
the roller. After the tow has passed the roller, the stretch-

ing of the fibers tends to cause the tow to remain in a
curved or bent condition.
[0006] It is known to apply a plasticizing agent to fi-
brous cellulose acetate during production of filter rods. It
is further known from the prior art that application of plas-
ticizer material close to particulate material in cigarette
filters can case at least partial deactivization of the par-
ticulate material if the plasticizer migrates to the particu-
late material.
[0007] US 4 285 677 discloses a method and appara-
tus for the manufacture of cigarette filters containing par-
ticulate material, which is deposited into pockets formed
in the cellulose acetate low during manufacture.
[0008] An object of the present invention is to provide
a method and apparatus capable of precisely metering
discrete amounts of particular material at high machine
speeds.
[0009] Another object of the present invention is to pro-
vide a method and apparatus which executes high speed
delivery of metered amounts of particulate material with-
out pulverization of the material even at high operational
speeds.
[0010] Yet another object of the present invention is to
provide an apparatus for delivering particulate material,
which minimizes shearing action upon the particulate ma-
terial.
[0011] Still another object of the present invention is
to provide a method and apparatus which minimizes
shear upon the particulate material by maintaining low
relative velocities between the particulate material and
portions of the machine coming into contact with the par-
ticulate material.
[0012] Another object of the present invention is to pro-
vide a method and apparatus which transfers particulate
material with the assistance of vacuum so as to minimize
scatter and promote consistency even at high machine
speeds.
[0013] Still another object of the present invention is
to provide a method and apparatus for high speed deliv-
ery of particulate material with minimal escape of the ma-
terial.
[0014] Yet another object of the present invention is to
provide a method and apparatus for accurately delivering
precisely metered amounts of particulate material repet-
itively during high speed manufacture of particulate bear-
ing articles of manufacture, and most particularly, to pre-
cise, repetitive delivery of granular particles such as par-
ticle and/or silica gel or other material to spaced locations
along a continuous, moving stream of bundled filaments
comprising cellulose acetate or other forms of tow.
[0015] Still another object of the present invention is
the provision of method and apparatus that permits low
tensile strength material such as cellular acetate tow to
be processed under minimal tension.
[0016] Still another object of the present invention is
the provision of a method and apparatus that permits low
tensile strength material such as cellular acetate tow to
be processed in equipment having rollers around which
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the tow travels without causing excessive stretching of
the tow so as to minimize tendency of the tow to retain
a bended shape.
[0017] Still another object of the present invention is
the provision of a method and apparatus for making a
cigarette filter in which precisely metered amounts of par-
ticulate material are delivered and retained in a continu-
ous filter rod in which plasticizer is applied to the cigarette
filter at locations remote from the particulate material.

Summary of the Invention

[0018] These and other objects are achieved with the
present invention which is embodied in an arrangement
for the production of particle bearing cigarette filters.
Such apparatus and method includes a tow treatment
apparatus arranged to produce a continuous stream of
fibrous material; a fibrous rod maker at a second location
downstream of the tow treatment apparatus for wrapping
the plug wrap about the continuous stream of fibrous ma-
terial and sealing same; a particle inserter operative at a
location between the rod maker and the tow treatment
apparatus for inserting predetermined, metered amounts
of particles in spaced, discrete locations along the con-
tinuous stream of fibrous material; a plasticizer applica-
tion station for applying plasticizer to the continuous
stream of fibrous material at locations apart from the re-
leased particulate matter; and a cutter downstream of
the filter rod maker for cutting the continuous, particle
bearing, fibrous rod into discrete rod plugs.
[0019] In particular, the particles are delivered by first
establishing a continuous stream of fibrous material
along a feed path; establishing a flow of particles along
a first path; moving a first pocket along an endless path
at least partially coinciding with the first path; drawing an
amount of the particles into the pocket as the pocket
moves in proximate relationship with the particles flow;
transferring the drawn amount of particles from the first
pocket to a second pocket while moving the second pock-
et along a second endless path which coincides with the
feed path at a release location; forming a pocket-like re-
cess in a portion of the continuous stream of fibrous ma-
terial adjacent the release location; releasing the drawn
amount of particles from the second pocket into the re-
cessed portion of the continuous stream of fibrous ma-
terial at the release location; and subsequently closingly
folding adjacent portions of the continuous stream of fi-
brous material about the released, drawn amount of par-
ticles.
[0020] Preferably, particles are retained with the as-
sistance of vacuum application to the pocket-like recess
at the release location and at least during a first portion
of the closing step.
[0021] The continuous strand of fibrous material is
moved past a plasticizer delivery point, and a plasticizer
is intermittently applied to the continuous strand of fibrous
material at application points on the continuous strand
of fibrous material as the application points move past

the delivery location. Vacuum is communicated to the
locations so as to promote migration of plasticizer into
the tow at the locations and to limit migration of the plas-
ticizer outside of the locations.

Brief Description of the Drawing

[0022] These and other objects and advantages of the
invention will become apparent upon the consideration
of the following detailed description, taken in conjunction
with the accompanying drawings, in which each particu-
lar reference numeral consistently refers to particular
parts throughout. The following figures are included:

Fig. 1 is a schematic side view of a filter rod maker
system constructed in accordance with an embodi-
ment of the present invention;
Fig. 2 is a schematic side view of a preferred particle
charger apparatus of the filter rod maker of Fig. 1;
Fig. 3A is a detailed, partially cut-away side view of
the metering wheel of the particle charger apparatus
of Fig. 2;
Fig. 3B is a detail view along arrow B in Fig. 2;
Fig. 3C is a sectional detail taken along line C-C in
Fig. 3A;
Fig. 4 is another detail view along arrow B in Fig. 2;
Fig. 5 is a schematic side view of portions of a filter
rod maker system constructed in accordance with
another preferred embodiment of the present inven-
tion;
Fig. 6 is a perspective view of an optional transfer
jet useful in the systems shown in Figs. 1 and 5;
Fig. 7 is a cross-sectional side view of a 4-up ciga-
rette filter plug constructed in accordance with sys-
tems such as shown in Figs 1 and 5;
Fig. 8 is a cross-section as viewed from line 7-7 in
Fig. 7;
Fig. 9 is a filter cigarette constructed in accordance
with a preferred embodiment of the present inven-
tion;
Fig. 10 is a schematic side view of a filter rod maker
system constructed in accordance with another em-
bodiment of the present invention; and
Fig. 11 is a cross-sectional side view of a 4-up cig-
arette filter plug constructed in accordance with sys-
tems such as shown in Fig. 10;
Fig. 12 is a schematic, partially cross-sectional, side
view of a plasticizer application station according to
an embodiment of the present invention;
FIG. 13A is a schematic, perspective view of a por-
tion of a plasticizer application station according to
an embodiment of the present invention;
FIG. 13B is a schematic, partially cross-sectional
view of a plasticizer application station according to
an embodiment of the present invention;
FIG. 14 is a schematic, perspective view of a portion
of a plasticizer application station according to an
embodiment of the present invention;
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FIG. 15 is a schematic, perspective view of a portion
of a plasticizer application station according to an
embodiment of the present invention
FIG. 16 is a schematic, side view of a portion of a
plasticizer application station according to an em-
bodiment of the present invention;
FIG. 17A is a schematic, side view of a portion of a
plasticizer application station according to an em-
bodiment of the present invention;
FIG. 17B is a schematic, frontal view of a slotted
rotatable drum according to an embodiment of the
present invention;
FIG. 18A is a side view of folding rollers according
to an embodiment of the present invention; and
FIG. 18B is a top view of folding rollers according to
an embodiment of the present invention.

Detailed Description of the Preferred Embodiments

[0023] Referring to Fig. 1, a preferred embodiment of
the present invention includes a filter rod maker 10 which
is capable of the high-speed construction of particle bear-
ing filter rods at a rate of approximately 300 meters of
filter rod per minute. The filter rod maker 10 comprises
a tow treatment apparatus 20 for the generation of a con-
tinuous stream of filamentary material 22 such as by way
of non-limiting example, cellulose acetate tow; a filter rod
maker 30 located downstream of the tow treatment ap-
paratus 20 for wrapping leading portions of a continuous
plug wrap 32 about the continuous stream of filamentary
material 22; a cutter 40 for slicing the continuous rod
produced by the filter rod maker 30 into individual filter
plugs of a predetermined length (usually a multiple of
what constitutes a filter for a single cigarette); and a par-
ticle charger apparatus 50 operatively located between
the tow treatment apparatus 20 and filter rod maker 30
which is arranged to consistently deliver predetermined
amounts of particulate material (preferably comprising
particles of charcoal and/or silica gel or other suitable
material) into spaced apart locations 52 (for example lo-
cations 52a, 52b and 52c in Fig. 1) defined along the
continuous stream of filamentary material 22 as estab-
lished by the tow treatment apparatus 20.
[0024] The tow treatment apparatus 20 is mostly of a
layout familiar to those of ordinary skill in the pertinent
art, such as an AF1-E apparatus from Hauni-Körber AG
of Hamburg, Germany. Such machines typically include
a feed arm 24 for directing a continuous strand of tow
material before a set of pretension rollers 25, a set of
threaded, blooming rollers 26, a plasticizer applicator 28,
a plurality of delivery rollers 29 and finally a transport
stuffer jet 31, all which cooperate to form the continuous
stream of filamentary material 22 at the exit of the tow
treatment apparatus 20. In the preferred embodiment of
the present invention, the output of the tow treatment
apparatus 20 is fed under desired tension and rate into
the particle charger apparatus 50, preferably with the as-
sistance of a set of metering rollers 53. The plasticizer

applied by the plasticizer applicator is preferably a sof-
tening agent added in small quantities to the cellular ac-
etate tow to tack the fibers together at points where the
filaments cross each other. Additionally, the transport jet
31 is modified, preferably in accordance with the descrip-
tion which follows with reference to FIG. 6 to establish a
planar, ribbon-like shape to the continuous stream of fil-
amentary material 22 at the exit of the transport jet 31.
[0025] Examples of plasticizers include, but are not
limited to, triacetin (also known as glycerol triacetate, or
PZ), trimethylene glycol diacetate (also known as
TEGDA), and mixtures thereof.
[0026] Referring now to Figs. 1 and 2, the particle
charger apparatus 50 preferably comprises a particle res-
ervoir 100 for the retention of a supply of particulates
110; a metering wheel 200 having a plurality of spaced-
apart, preferably conical pockets 210 along its rim 204
for receiving and releasing predetermined amounts
(charges) of particle; a chute 300 in communication with
the reservoir 100 and arranged to receive an edge portion
201 of the metering wheel 200 for directing a stream of
particle from the reservoir 100 into a confluent relation-
ship with the edge portion 201 of the rotatable metering
wheel 200; a rotatable transfer wheel 400 having a plu-
rality of spaced-apart, preferably conical pockets 410
along its rim 404 for repetitively receiving charges of par-
ticle from the metering wheel 200 and releasing same at
a delivery location 7 defined at a predetermined angular
location about the transfer wheel 400; a vacuum retention
wheel 600 which includes a vacuum manifold 500 across
the delivery location 7 for facilitating a complete and clean
transfer of particles from the transfer wheel 400 to the
adjacent portion of the continuous stream of filamentary
material 22 at the delivery station 7; and preferably a
folding shoe (or garniture) 700 just downstream of the
wheels 400 and 600, which is arranged to close edge
portions 702 and 704 about a delivered charge of parti-
cles 706.
[0027] Referring particularly Figs. 3A and 3C, the rim
204 of the metering wheel 200 includes a plurality of
equally spaced-apart pockets 210, each of which are de-
fined by a radially directed, conical bore 212 and a screen
214 at the terminis of the conical bore 212. The conical
bore 212 is convergent in the radially inward direction. A
radially directed channel 216 within the rim 204 commu-
nicates a backside of the screen 214 with the interior of
the metering wheel 200. The arrangement is such that
when a vacuum is communicated from a vacuum plenum
220 located along an interior portion of the wheel 200
through the passageway 216 and screen 214, any par-
ticle that is adjacent the pocket 210 particle will be drawn
into the conical bore 212 of the pocket 210 until it is filled.
The space enclosed by the screen 214 and the conical
bore 212 define the volumetric capacity of each pocket
210.
[0028] Optionally, the screen 214 is affixed upon a
threaded ring or upon a ring that engages selectable an-
nular spacers so that the radial position of each screen
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214 may be adjusted to accommodate delivery of a se-
lectable range of volumetric quantities of particle.
[0029] The chute 300 is in communication with the res-
ervoir 100 of granular particle such that the particles can
be controllably passed from the reservoir 100 through
the chute 300 under the influence of gravity. At a location
along the internal passage way 310 through the chute
300, a vent 320 is arranged to admit ambient air into the
passageway 310 as the particulate particle 110 is drawn
under vacuum from the chute 300 into the pockets 210
of the metering wheel 200. At a second location along
the passage way 310 below the vent 320 is situated a
baffle 330, which is arranged along the passage way 310
so as to deflect the stream of entrained particle toward
the adjacent edge portion 201 of the metering wheel 200.
The chute 300 preferably includes a doctoring blade 370
at a location along the passage way 310 near where the
rim 304 of the metering wheel exits the chute 300 and is
operative upon the metering wheel 200 so as to remove
any extra granular particle that extend beyond the con-
fines of the pockets 210 as the metering wheel 200 ro-
tates the pocket out 210 of the chute 300. Such arrange-
ment assures a consistent and clean filling of the pockets
210 as they are rotated through the chute 300. The doc-
tored (extra) particle is redirected back into the passage-
way 310. At the exit of the passageway 310, a trap 380
receives the granular particle that was not collected by
the metering wheel 200, which duct 380 is in communi-
cation with the appropriate arrangement 390 for returning
the uncollected particle to the reservoir 100.
[0030] A shut-off valve 112 is positioned operatively
between the reservoir 100 and the entrance to the chute
300. Optionally, the shut-off valve 112 could be config-
ured as a metering valve or the like.
[0031] Fixed within the confines of the metering wheel
200 is a first vacuum plenum 220 which is operative about
an angular extent of the wheel 200 beginning where par-
ticle is collected from the chute 300 and ending at an
angular transfer location 205 where particle is transferred
from the wheel 200 to the wheel 400. The vacuum plenum
220 is connected to a vacuum source through ducting
and preferably extends from an approximately 10 o’clock
angular position along the rim 204 just prior to entry of
the rim 210 into the chute 300 to an approximately 5
o’clock angular position along the rim 204, where the rim
204 of the metering wheel 200 converges with the rim
404 of the transfer wheel 400. As each pocket 210 passes
along the vacuum plenum 220, vacuum within the plenum
220 is communicated through the channel 216 of the
pocket so that particle is drawn into and retained by the
pocket 210. Accordingly, as the individual pocket 210
passes along the plenum 220, it is subjected to negative
pressure tending to draw granular particle into the pocket
210 as it passes through the chute 300 and retains the
pocket-load of granular particle until such time that the
pocket 210 passes the angular transfer location 205 (the
5 o’clock position), whereupon communication with the
vacuum is relieved. After further rotation of the rim 204,

the pocket 210 is then communicated with a second vac-
uum plenum 230 so that any material lingering in the
pocket 210 is retained within the pocket 210 until such
time that the pocket 210 arrives at the purging station
240 (at or about a 2 o’clock position on the metering wheel
200), where a positive flow is directed through the chan-
nel 216 of the pocket 210 so as to cleanse the pocket
210 of any extraneous matter before the pocket returns
to the chute 300. Any material removed at the purging
station is collected so as to avoid contamination of prod-
uct and the machine 10.
[0032] As the pockets 210 move across angular posi-
tions outside of the first and second plenums 220 and
230, the internal drum structure 295 within the wheel
blocks off the channel 216 from communication with the
plenums 220 and 230. The internal drum structure 495
within the transfer wheel 400 is provided between the
plenum 420 in similar fashion with respect to the pockets
410 at the rim 404 of the transfer wheel 400.
[0033] As each loaded pocket 210 is rotated beyond
the end of the vacuum plenum 220 (the 5 o’clock posi-
tion), the communication of vacuum is interrupted such
that the particle within the pocket 210 may be readily
removed and transferred to one of the pockets 410 lo-
cated at space locations about the rim 404 of the transfer
wheel 400. The transfer wheel 400 rotates in a direction
opposite of the metering wheel 200 and its rim 404 pass-
es by the rim 204 with clearance of approximately 4 mil-
limeter at an angular location of approximately 11 o’clock
on the transfer wheel 400.
[0034] The rim 404 of the metering wheel 400 includes
a plurality of equally spaced-apart pockets 410, each of
which are constructed in similar fashion to the pockets
210 of the metering wheel 200. Referring particularly to
Fig. 3C, with the understanding that the last two digits in
designations of comparable elements are the same, each
pocket 410 includes a radially directed, conical bore 412
and a screen 414 at the terminis of the conical bore 412.
The conical bore 412 is convergent in the radially inward
direction and of slightly larger diameter than the conical
bore 212 of the metering wheel 200. A radially directed
channel 416 within the rim 404 communicates a backside
of the screen 414 with the interior of the transfer wheel
400.
[0035] Further details concerning the structure and co-
operation of the chute, the metering wheel and the de-
livery wheel is provided in U.S. Patent No. 5,875,824.
Referring now to Fig. 3b, just upstream of the 6 o’clock
angular location on the transfer wheel 400, the rim 404
of the wheel 400 comes into contact with the continuous
stream of filamentary material 22. Preferably, the transfer
wheel 400 and the vacuum retention wheel 600 include
meshing portions 900 relative to one another such that
a generally U-shaped pocket form is imparted to the con-
tinuous stream of filamentary material 22 as same pass-
es through the nip defined between the wheels 400 and
600 at and adjacent to the delivery position 7. To further
assist in the receipt and retention of particle charges at

7 8 



EP 1 156 721 B1

6

5

10

15

20

25

30

35

40

45

50

55

the delivery position 7, vacuum is applied to the underside
of the folded filament 22’ to assist in the positive and
complete delivery of the particle charge 706 and to retain
same in proximal relation to that receiving portion 22’ of
the filament stream 22. Scatter of particles along the fil-
ament stream is thereby controlled. The spacing between
the pockets 410 and the speed of the wheel 400 is se-
lected such that delivered charges 706 are consistently
spaced apart as desired and/or in accordance with de-
sign specifications.
[0036] Additionally, the spacing of the pockets 210
along the rim 204 of the metering wheel 200 is selected
such and the wheels synchronized such that as each
pocket 210 of the metering wheel 200 approaches the
angular transfer location 205 of the metering wheel 200,
one the pockets 410 of the transfer wheel 400 arrives at
the 11 o’clock angular position on the transfer wheel 400
so that each pocket 210 and 410 find themselves oppo-
site one another at the angular transfer location 7.
[0037] By the time an empty pocket 410 arrives at the
11 o’clock position on the transfer wheel 400, the pocket
410 has been communicated with the vacuum plenum
420 so that the pocket 410 draws particle from the op-
posing pocket 210 and retains same against its screen
414.
[0038] The loaded pocket 410 remains subject to the
vacuum plenum 420 so as to retain the load of particle
as it rotationally traverses from the 11 o’clock position to
a position just beyond a 5 o’clock angular location about
the transfer wheel 400.
[0039] Upon further rotation of the transfer wheel 400,
the loaded pocket moves ever closer to the delivery lo-
cation 7 and passes into communication with an ambient
plenum 430 which is vented to the surrounding environ-
ment so as to communicate ambient pressure to the
pocket 410. By such arrangement, particles are more
readily removed from the pocket 410 with minimal or no
scatter.
[0040] After the pocket 410 has passed through the 7
o’clock position and its contents are released at the lo-
cation 7, the pocket 410 passes into communication with
a second vacuum plenum 440 which retains any lingering
particulate matter within the pocket 410 until such time
that it arrives at a purging station 450, where a stream
of air is blown through the pocket 410 to purge same of
any extraneous material before it arrives at the 11 o’clock
position to receive another charge of particle from the
metering wheel 200.
[0041] Preferably, the transfers of particles at locations
about the system 10, including pick up and delivery of
particles by the wheels 200 and 400 are undertaken in
accordance with the teachings of the commonly assigned
U.S. Patent No. 5,339,871.
[0042] It is presently preferred to render pockets 210
and 510 with rectangular openings at the respective lo-
cations along the rims of the metering wheel 200 and the
transfer wheel 400.
[0043] Referring now to Figs. 1 and 2, downstream of

the closing shoe 700, a garniture belt 34 draws the
closed, particle bearing filamentary stream 22c together
with the plug wrap 32 past the tongue 802 of the contin-
uous rod forming device 30, which preferably comprises
a KDF2-E apparatus from Hauni-Körber AG of Hamburg,
Germany.
[0044] Referring now to Fig. 3B, the vacuum retention
wheel (drum) 600 itself includes individual spaced apart
retention pockets 604 which communicate with a source
of vacuum 500 in the region of the delivery position 7
adjacent the nip between the metering and vacuum re-
tention wheels 400 and 600. These retention pockets 604
of the vacuum retention wheel 600 cause the tow fibrous
mass to be pulled slightly into the individual pockets 604
so as to form a small depression thereat. Vacuum is main-
tained along the arcuate extent of the vacuum plenum
500, from at or just above the 3 o’clock position to at or
just beyond the 11 o’clock position on the vacuum reten-
tion wheel 600 so that scatter of particles is minimized
and precision of the desired placement of the particles
at the spaced locations along the continuous fibrous
stream 22 is facilitated.
[0045] Referring now to Fig. 2, preferably, the vacuum
retention wheel 600 is vertically offset from the metering
wheel 400 such that the continuous stream of fibrous tow
22 is firstly arched slightly upwardly toward the metering
wheel 400 as it approaches the delivery location 7 and
subsequently is then arched in an opposite way about
the vacuum retention wheel 600 just beyond the delivery
location 7 so as to facilitate a closing action upon the tow
edge portions 702 and 704 about the individual charges
of particles 706.
[0046] In another preferred embodiment, the vacuum
retention wheel is placed vertically in line with the meter-
ing wheel and the toe is directed tangentially through the
nip respective of both wheels 600 and 400.
[0047] Referring now to Fig. 5, another aspect of the
present invention is to direct the output 22 of an AF1
through a transport jet 31, and using metering rollers 33
to assist feeding of the tow stream 22 toward the nip
defined between vacuum retention wheel 600 and deliv-
ery wheel 400. Disposed between the metering rollers
33 and the vacuum retention wheel 600 is an opposing
pair of planar guides to initiate a planar form to the fibrous
tow mass 22.
[0048] Referring now to Fig. 6, another aspect of the
present invention is provision of a horn 950 at or about
the transport jet 31 so as to initiate a general U-shaped
parting in the continuous fibrous mass 22 as it passes
through the transport jet 31. Guides 33 and/or rollers po-
sitioned operatively between the transport jet 31 and the
vacuum retention wheel 600 then fold out the parted por-
tions of the fibrous stream 22 to render a planar form to
the fibrous stream 22 as it arrives the vacuum retention
wheel 600.
[0049] Referring now to Figs. 1 and 7, the rod maker
apparatus 30 wraps the particle bearing, continuous
strand 22c with the plug wrap 32 and seals the latter
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along the seam line 35 with an adhesive that is adminis-
tered along the plug wrap 32 by a glue applicator 37.
Once this continuous rod 22d is formed, the continuous
rod enters the cutter 40 to be cut into individual filter plugs
41 of a predetermined length, such as a 4-up configura-
tion as shown in Fig. 7 or other desired multiple or singular
form. Action of the cutter 40 is preferably registered and
synchronized with the action of the particle inserter ap-
paratus 50 so that end portions of the plugs 41 are fibrous
and the particle charges 706 are enclosed within each
filter plug 41. As shown in Figure 8, each filter plug 41
include fibrous portions 702, 704 which have been folded
about a respective charge of particles 706.
[0050] Referring to Fig. 9, a cigarette 990 constructed
in accordance with a preferred embodiment of the
present invention preferably includes a wrapped tobacco
rod 992 which is attached by a tipping paper 994 to an
individual filter 996 having a preferably a single charge
of metered particulate material 706 within it and including
folded portions 702, 704 of fibrous material adjacent
thereto. Optionally a mouthpiece filter may be provided
at the free end portion 998 of the filter 996.
[0051] In the alternative, the plasticizer applicator 28
may be operated intermittently and synchronously with
the inserter apparatus 50 to apply the plasticizer (PZ) at
locations along the continuous fibrous strand 22 other
than locations 52a,b,c,etc where the stand 22 receives
particles. In so doing, contact between the plasticizer and
the charges of particles is minimized or wholly avoided
so as to preserve the original state of the particles, such
as the activated state of charcoal and/or silica gel or other
adsorbent or reagent. In the alternative, the plasticizer
applicator 28 may be operated downstream of the closing
plow 700 so that the plasticizer is applied to outer portions
of the closed, particle bearing fibrous stream 22c.
[0052] Fig. 10 shows a filter rod maker 10a that has
been adapted for applying plasticizer in desired amounts
and at precise locations along a continuous strand of
fibrous material 22. The filter rod maker 10a permits man-
ufacturing filter rods, such as the "four-up" filter rod 41 a
shown in Fig. 11, having metered amounts of particulate
material 706 disposed at precise intervals as well as plas-
ticizer 28p disposed at precise intervals in alternating re-
lation to the charges of the particulate material 706 and
discrete from the particulate material so as to avoid de-
activitation of the particulate material through contact
with the plasticizer. The filter rod 41 a preferably has plas-
ticizer 28p applied to the outer surface of the rod after
the rod is closed around the particulate material 706, such
as by conventional spraying or roller application tech-
niques (not shown).
[0053] The filter rod maker 10a of Fig. 10 differs from
the filter rod maker 10 disclosed in Fig. 1 primarily though
the addition of a plasticizer applicator or application sta-
tion 280 (such as is shown in FIG. 12) having a plasticizer
applicator including a plasticizer wheel ("applicator
drum") 283 and a plasticizer vacuum wheel 285 that, to-
gether, define a plasticizer nip 287 at which the plasticizer

is preferably applied to the continuous strand of fibrous
material 22. As shown in Fig. 10, the plasticizer applica-
tion station 280 is preferably disposed upstream of the
point at which the particulate material 706 is applied, how-
ever, if desired or necessary, the plasticizer application
station can be disposed downstream of that point. In ad-
dition, the plasticizer application station 280 is preferably
disposed downstream of a horn and/or plow and/or
tongue 289 or other suitable structure for opening the
continuous strand of fibrous material 22 and retaining it
in an open condition prior to provision of the particulate
material 706. Again, if desired or necessary, the plasti-
cizer application station 280 can be disposed upstream
of a plow 289 or similar structure, or downstream of struc-
ture that closes the continuous strand of fibrous material
22 prior to application of plug wrap 32 around the con-
tinuous strand of fibrous material if those operations are
not performed simultaneously. Preferably, the plow 289
comprises a horn 950 as shown in FIG. 6.
[0054] The continuous stream of fibrous material 22
moves through the plasticizer station 280 along a path.
As seen in Fig. 12, the plasticizer wheel 283 has a plurality
of openings 291 extending to a radial surface 293 thereof
and in flow communication with a source 296 of liquid
plasticizer. The plasticizer vacuum wheel 285 has a plu-
rality of openings 297 therein extending to a radial surface
299 thereof and in flow communication with a vacuum
source 301. The plasticizer wheel 283 and the plasticizer
vacuum wheel 285 are arranged relative to each other
such that, as the continuous stream of fibrous material
22 moves through the plasticizer station 280 along the
path, the nip 287 between the wheels defines a point on
the path. When one of the plurality of openings 291 on
the plasticizer wheel 283 is disposed in the nip 287, a
corresponding one of the plurality of openings 297 on the
plasticizer vacuum wheel 285 is also disposed in the nip
on an opposite side of the continuous stream of fibrous
material 22.
[0055] The source 296 of liquid plasticizer is preferably
at or slightly above ambient pressure so that, ordinarily,
plasticizer flows from the openings 291 either not at all
or only at a very slow rate. If desired or necessary, the
openings 291 may be arranged to communicate with the
source 296 of liquid plasticizer only when the openings
are disposed at or proximate the nip 287. Regardless
what technique is used to limit the flow of plasticizer to
the openings 291, when the openings 291 are opposite
openings 297 on the plasticizer vacuum wheel 285 in the
nip 287, the plasticizer is sucked toward the openings
297 and into the continuous stream of fibrous material
22. In this manner, precise application of the plasticizer
to discrete areas of the continuous stream of fibrous ma-
terial 22 remote from the particulate material 706 can be
ensured. At least at the surfaces 293 and 297 of the
wheels 283 and 285, respectively, the openings 291 and
297 are preferably substantially as wide as the continu-
ous stream of fibrous material 22 so that plasticizer is
applied substantially evenly across the continuous
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stream of fibrous material. It will, of course, be appreci-
ated that the plasticizer application station 280 can be
used independently of a particle charger apparatus 50,
if desired or necessary.
[0056] Referring now to FIGS. 12 and 13A, the appli-
cator drum 283 preferably comprises a fixed face plate
(disc) 501, fixed guide rings 503, 505 and a rotatably
driven ring portion 506 of the applicator drum 283 dis-
posed between the fixed guide rings 503, 505.
[0057] Preferably, the rotatable ring 506 comprises a
plurality of spaced porous metallic segments 507 which
are spaced apart about the circumference of the movable
ring portion 506 at a value equal to the desired spacing
for particles in the finished filter rod. For purposes of ex-
ample, such spacing may be selected as 27 millimeter
for many preferred cigarette filter designs. Preferably,
the porous strips are approximately 3 to 8 mm wide, more
preferably about 4 mm wide. They can be sourced from
Mott Industrial, 84 Spring Lane, Farmington, Connecti-
cut, USA 06032-3159, among other sources of porous
strips. The preferred embodiment utilizes a 40 micron
pore size with PZ; and other pore sizes may be selected
for other plasticizers and/or machine-speeds.
[0058] Plasticizer (such as PZ) is preferably introduced
from the source 296 into the applicator drum 283 through
a line 509 and a port 511 on the fixed disk 501. Optionally,
a drain line 513 is provided to return PZ from within the
applicator drum 283 for return to the source 296 or alter-
natively to waste collection.
[0059] In this embodiment, each metallic porous seg-
ment 507 of the ring 506 is communicated with PZ sup-
plied to an interior portion of the applicator drum 283
through the respective channel 291 (FIG. 10) as the re-
spective segment 506 is rotated through the nip defined
between the applicator drum 283 and the vacuum drum
285.
[0060] The vacuum drum 285 preferably includes a
plurality of vacuum retention holes (or recesses) 521 dis-
posed in alternating relation to a plurality of vacuum op-
erated screened recesses 523. Preferably, the screened
recesses 523 each comprise a slot of approximately 4-8
mm transverse length, more preferably about 5 mm
transverse length, and a screen 527 recessed approxi-
mately 2 mm from the outer perimeter of the drum 285.
Preferably the screened recesses 523 are spaced apart
by a distance equal to that of the porous segments 507
of the applicator drum 283 and mesh with the same at
the nip 287 between the drums 283 and 285.
[0061] Vacuum is communicated to the screened re-
cesses from within the drum 285 preferably through the
angular extent along drum 285 indicated by arrow 529
(in FIG. 13A) from a location adjacent the nip between
the drums 285 and 283 and the nip between the drums
285 and 600. During such travel, each screened recess
523 applies vacuum to the locus where plasticizer has
been applied by the applicator drum 285 so as to draw
the plasticizer into the fibrous ribbon 22 and localize the
plasticizer at or about the locus of application.

[0062] Preferably, each of the vacuum retention holes
521 are beveled (convergent radially inwardly) and are
approximately 3/8" wide at the perimeter of the vacuum
drum 285. Preferably, the retention holes 521 are com-
municated with vacuum throughout the arcuate extent
that the continuous ribbon of tow 22 is in contact with the
vacuum drum 285 which, in this embodiment, is from
approximately a 2 o’clock position to an 11 o’clock posi-
tion about the drum 285. Upon application of vacuum,
local portions of the tow 22 are drawn partially into the
holes 521 so as to enhance retention of the tow upon the
vacuum drum 285 without slip. In that the holes 521 and
the screened recesses 523 are operated along different
angular extents, the holes 521 may be provided vacuum
from a source (an exhaust fan) separate of that used for
the screened recesses 523. Such an arrangement also
minimizes risk of contamination should plasticizer be
drawn through the screened recesses 523.
[0063] Referring now also to FIG. 13B, in this embod-
iment the vacuum drum 600 includes a generally planar
perimeter 531 which bears a plurality of spaced apart
holes (or recesses) 533 that mesh with and are preferably
similar to (in size and shape) the vacuum retention holes
521. Preferably both the holes 521 of the vacuum drum
285 and the holes 533 of the vacuum drum 600 include
recessed screens 535 at the converged portion of bev-
eled holes 521, 533. The vacuum applied through the
holes 533 causes the fiber tow 22 to conform to the shape
of the holes and the recessed screens 535 to form pocket-
like recessed portions 534 capable of at least partially
retaining an individual metered charge of particles 706.
Vacuum is also applied to the holes 533 of the drum 600
so as to promote retention of the particles 706. Prefera-
bly, the application of vacuum is continued beyond the
nip defined between the delivery wheel 400 and the vac-
uum drum 600 and to where closing of the strand 22 is
a least partially effected. Both sets of holes 521, 533 con-
tribute positive retention of the ribbon of tow 22 without
slip so that registration between locations for particles
and plasticizer and the cutter is maintained.
[0064] Preferably, the ribbon 22 is retained in a gen-
erally uncurled state as it passes through the nip between
the delivery wheel 400 and the vacuum drum 600. There-
after, it is preferably folded about the charge of particles
706 immediately beyond the nip by rollers and/or ploughs
so as to avoid spillage of particles. Folding is preferably
initiated before the release of vacuum upon a given re-
cess as is further described with reference to FIGS. 18A
and 18B.
[0065] Referring now to FIG. 14, another preferred em-
bodiment includes exchange of the locations of the ap-
plicator drum 283’ and the vacuum 285’, but with an ab-
sence of holes between the porous segments 507’ on
the vacuum drum 285’ and, optionally, the addition of
retention holes 538 on the applicator drum 283’, which
holes 538 mesh with and are similar to the retention vac-
uum holes 533’ of the vacuum drum 600’. In this embod-
iment, the porous segments 507’ can be communicated

13 14 



EP 1 156 721 B1

9

5

10

15

20

25

30

35

40

45

50

55

with the supply of plasticizer throughout the angular ex-
tent that the ribbon of tow 22 is retained along the drum
283’, as indicated by arrow 541 in FIG. 14, for portions
thereof. This embodiment also advantageously applies
plasticizer to an inside surface of the tow 22.
[0066] Referring now to FIG. 15, another embodiment
replaces the vacuum cylinder of the embodiment shown
in FIG. 14 with a secondary, lower applicator drum 283A
such that the porous segments 507A of the lower drum
283A and the segments 507B of the upper drum 283B
mesh at the nip so as to apply plasticizer to both sides
of the tow 22.
[0067] It is to be realized that the retention holes 533
of the drum 600 operate as the individual pockets 604
described above with reference to FIG. 3B.
[0068] Referring now to FIG. 16, operation of the em-
bodiment shown in FIG. 15 (and any of the other embod-
iments) may include passing the output of the transport
jet 31 over a series of conical rollers 541 A, 541 B, and
541 C to promote transverse spreading of the stream of
tow 22. Other expedients such as angulated pairs of roll-
ers, ploughs, or other surfaces may be used to help
spread the tow transversely.
[0069] Referring now to FIGS. 17A and 17B, the plas-
ticizer applicator drum 283" includes a slotted rotatable
drum portion 551, whose slots 552 are spaced apart ac-
cording to the preferred spacing of plasticizer applica-
tions (e.g., 27 mm, if preferred). A rotatable brush appli-
cator 553 is disposed within the drum which picks up
plasticizer from a reservoir 555 and directs same to the
nip between the rotatable drum 551 and the opposing
vacuum drum 285".
[0070] In the alternative, a rotating slotted disk or a
perforated or slotted endless belt may be interposed be-
tween a spray brush or nozzle and the continuous band
of tow 22 so as to establish a repeated, discrete applica-
tion of plasticizer. Alternatives further include a plurality
of applicator nozzles whose discharges are sequenced
or a brush having spaced apart bunches of bristles.
[0071] As seen in Fig. 10, a second tube belt drive
arrangement 303 is preferably provided to facilitate ad-
vancing the continuous stream of fibrous material 22 after
its establishment at the transport jet 31. The continuous
stream of fibrous material 22 is preferably advanced with
minimal tension and, therefore, it is preferably supported
on a belt or roller during a substantial portion of its trans-
mission from the jet 31 to the point at which it is wrapped
in plug wrap 32.
[0072] The continuous stream of fibrous material 22
is, in addition, preferably held to the various vacuum roll-
ers 285 and 600. The vacuum assisted grip of these roll-
ers 285 and 600 helps maintain registration between par-
ticle and plasticizer applications and cutting operations.
In this way, tension in the continuous stream of fibrous
material is minimized, thereby minimizing problems as-
sociated with the continuous stream of fibrous material
retaining a bent shape as the result of being bent around
curves under tension. Conventional garniture devices

may also be replaced with closing wheels 701 that permit
closing of the continuous stream of fibrous material 22
under minimal tension.
[0073] Referring now to FIGS. 18A and 18B, preferably
a plurality of rollers 561 are disposed immediately down-
stream of the vacuum drum 600 for initiating and com-
pleting the closing of the tow strand 22 about the inter-
mittent charges of particles 706. Preferably, the rollers
561 include a first, offset pair of idler rollers 563 such that
folding action is initiated first on one side 565 of the tow
strand 22 and then the other. Preferably the first offset
roller pair 563 are followed by one or more pairs of op-
posing concave rollers 567a and 567b which are driven
by a belt 569 or by other suitable drive arrangement. The
downstream rollers 567a and 567b complete the folding
action of portions of the tow strand 22 about the discrete
spaced apart charges 706.
[0074] Preferably, the application of vacuum to the re-
tention holes 533 on the vacuum drum 600 extends ar-
cuately along an extent (represented by arrow 571 in
FIG. 18A) where the tow 22 first contacts the drum 600
(at approximately a 4 o’clock position in the preferred
embodiment) to a location where the folding action of the
rollers 563 has at least partially folded portions of the tow
strand 22 about the respective charge of particles 706.
Accordingly, it is preferred to maintain vacuum on the
holes 533 of the drum 600 to approximately the 11 o’clock
position on the drum 600. By such an arrangement, par-
ticles are prevented from escaping the strand 22 during
folding.
[0075] One skilled in the art will appreciate that the
present invention may be practiced by other than the de-
scribed embodiments, which were presented for purpos-
es of illustration and not of limitation. One skilled in the
art would recognize that the device and the methodolo-
gies embodied therein are adaptable to delivering various
types of particulate or granular material and could be
used in applications other than the filling of cigarette fil-
ters. For example, the device is readily adaptable to the
filling of pharmaceuticals, or the repetitive placement of
powdered foods or other powdered products into discrete
packaging or containers. In cigarette applications, the
particles may include flavorants.

Claims

1. A cigarette filter (996) comprising a plug of fibrous
mass, a plug wrap disposed about the plug and a
discrete, individually metered charge of particles
(706) enclosed within the plug of fibrous mass, the
fibrous mass including portions (702,704) in a con-
dition of having been at least partially folded about
a portion of the discrete, individually metered charge
of particles (706) and characterised in that the fi-
brous mass further includes a plasticizer disposed
in the fibrous mass at one or more locations apart
from the discrete, individually metered charge of par-
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ticles (706).

2. A cigarette (990) comprising a filter (996) according
to claim 1 and a tobacco rod (992).

3. A method of manufacturing a filter (996) bearing a
metered amount of particulate material (706), the
method comprising the steps of:

establishing a continuous strand of fibrous ma-
terial (22) and moving the continuous strand of
fibrous material (22) along a path;
repetitively drawing a metered amount of partic-
ulate material (706) at a first location and releas-
ing the drawn, metered amount of particulate
material (706) at a delivery location (7), the de-
livery location being along the strand path;
upstream of the delivery location, at least par-
tially opening the established continuous strand
of fibrous material so that at the delivery location
the released particulate material (706) is re-
leased into the at least partially folded open con-
tinuous strand, whereby a particle location is de-
fined along the continuous strand of fibrous ma-
terial (22); and
downstream of the delivery location, closing the
at least partially opened continuous strand so
as to fixedly capture the metered, released par-
ticulate material (706) at the particle location in
the closed strand
characterised in that the method further com-
prises the step of
repetitively applying a plasticiser to the contin-
uous strand at a location (28p) along the contin-
uous strand apart from the particle location.

4. The method as set forth in claim 3, further comprising
establishing a recess (534) at locations along the
strand with an application of vacuum and retaining
released particles in the recess with vacuum along
a portion of the strand path adjacent the delivery lo-
cation.

5. The method as set forth in claim 4, wherein the vac-
uum retaining step is at least partially coextensive
with the closing step.

6. The method as set forth in claim 5, wherein the clos-
ing step includes initiating a folding action first along
one side of the strand and then the other.

7. The method as set forth in claim 3, wherein the plas-
ticizer is applied to the continuous strand upstream
of the delivery location.

8. The method as set forth in claim 7, wherein the plas-
ticizer is applied to the continuous strand after the
continuous strand is opened.

9. The method as set forth in claim 3, wherein the plas-
ticizer is applied to the continuous strand with the
communication of a vacuum at the plasticizer loca-
tion.

10. The method as set forth in claim 3, further comprising
the step of imparting a cupped shape to a portion of
the continuous strand of fibrous material at the de-
livery location, the releasing step including the step
of releasing particulate material into the cupped por-
tion.

11. The method as set forth in claim 3, wherein the step
of closing the at least partially open continuous
strand comprises folding the continuous strand.

12. The method as set forth in claim 11, wherein the
folding is performed by advancing the continuous
strand through a plurality of rollers (561) located ad-
jacent the delivery location.

13. A system (10) for manufacturing a filter, comprising:

an arrangement (20) for establishing a continu-
ous strand of material (22) and moving the
strand along a strand path;
a particle delivery arrangement (50) for repeti-
tively drawing a metered amount of particulate
material at a first location (201) and releasing
the drawn, metered amount of particulate mate-
rial (706) at a delivery location (7), the delivery
location (7) being along the strand path;
the establishing arrangement (20) including a
unit (289,950) located upstream of the delivery
location (7) for at least partially opening the es-
tablished continuous strand of fibrous material
(22) so that at the delivery location (7) the re-
leased particulate material is released into the
at least partially opened continuous strand,
whereby a particle location (52a,b,c) is defined
along the strand; and
a unit (700) located downstream of the delivery
location (7) for closing the at least partially
opened continuous strand of fibrous material so
as to fixedly capture the metered, released par-
ticulate material (706) at the particle location
(52a,b,c) in the closed strand;
characterised in that the system further com-
prises:

a plasticizer application station (28,280) dis-
posed between the closing unit (700) and
the establishing arrangement (20) for apply-
ing the plasticizer to the continuous stream
of fibrous material at locations along the
continuous stream apart from the released
particulate matter (706).
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14. The system (10) as claimed in claim 13, further com-
prising a cutter (40) downstream of the closing unit
(700) for cutting the continuous, particle bearing, fi-
brous rod (22d) into discrete rod plugs (41).

15. The system (10) as claimed in claim 13, further com-
prising a first drum (600) adjacent the delivery loca-
tion (7), the drum (600) including a plurality of vac-
uum communicating holes (533)(604) along a perim-
eter of the drum (600) for imparting a recess (534)
at spaced locations along the continuous strand of
fibrous material (22), whereby the released particu-
late material (706) is at least partially received in one
of the recesses (534) at the delivery location (7).

16. The system (10) as set forth in claim 15, wherein the
closing unit (700) is arranged adjacent the first drum
(600) so that closing action of the closing unit (700)
initiates coextensively with vacuum communication
to the recesses (533)(604).

17. The system (10) as set forth in claim 13, wherein the
plasticizer application station (28,280) is disposed
upstream of the particle fluid delivery arrangement
(50).

18. The system (10) as set forth in claim 13, wherein the
plasticizer application station (28,280) is disposed
downstream of the particle delivery arrangement
(50).

19. The system (10) as set forth in claim 13, wherein the
continuous stream of fibrous material (22) moves
through the plasticizer application station (28,280)
along a second path, and the plasticizer application
station (28,280) includes a plasticizer applicator por-
tion (283) that is movable with the continuous stream
of fibrous material (22) along at least a portion of the
second path.

20. The system (10) as set forth in claim 19, wherein the
plasticizer application station (28,280) includes a
first wheel (283) having a plurality of openings (291)
extending to a radial surface (293) thereof and in
flow communication with a source (296) of liquid
plasticizer, and a second wheel (285) having a plu-
rality of openings (297) therein extending to a radial
surface (299) thereof and in flow communication with
a vacuum source (301), the first (283) and second
(285) wheel being arranged relative to each other
such that, as the continuous stream of fibrous ma-
terial (22) moves through the plasticizer application
station (28,280) along the second path, a nip (287)
between the first (283) and second (285) wheel de-
fines a location on the second path and, when one
of the plurality of openings (291) on the first wheel
(283) is disposed in the nip (287), a corresponding
one of the plurality of openings (297) on the second

wheel (285) is also disposed in the nip (287) on an
opposite side of the continuous stream of fibrous ma-
terial (22).

21. The system (10) as set forth in claim 15, wherein the
particle delivery arrangement (50) comprises a de-
livery wheel (400), the delivery wheel including a plu-
rality of spaced apart pockets (410), the pockets be-
ing in opposing relation to the vacuum communicat-
ing holes (604) of the first drum (600) at the delivery
location (50).

22. The system (10) as set forth in claim 21, wherein the
delivery arrangement (50) further comprises a me-
tering wheel (200) arranged to repetitively transfer
charges of particles to the pockets (410) of the de-
livery wheel (400).

23. The system (10) as set forth in claim 21, wherein the
plasticizer application station (28,280) comprises a
second drum (283,283A) and a third drum (285,
283B) in mutually opposing relation along the strand
path, at least one of the drums including fluid trans-
ferring portions (291)(507)(507A,507B) at spaced lo-
cations along a rotatable perimeter (506) thereof.

24. The system (10) as set forth in claim 23, wherein the
both the second (283A) and third (283B) drums in-
cluded fluid transferring portions (507A,507B).

25. The system (10) as set forth in claim 24, wherein the
fluid transferring portions (507A) of the second rum
(283A) mesh with fluid transferring portions (507B)
of the third drum (283B) at a nip (287) defined be-
tween the second and third drums.

26. The system (10) as claimed in claim 23, wherein the
other of the second (283,283A) and third (285,285A)
drum includes vacuum communicating portions
(523) at spaced locations along a rotatable perimeter
thereof, the vacuum communicating portions (523)
meshing with the fluid transferring portions (507) at
a nip (287) defined between the second and third
drums.

27. The system (10) as claimed in claim 23, wherein at
least one of the drums includes a plurality of vacuum
communicating retention holes (521).

28. The system (10) as set forth in claim 21, wherein the
closing unit (700)(561) comprises at least a pair of
rollers (561) located adjacent the first drum (600).

29. The system (10) as set forth in claim 28, wherein the
first drum (600) and the rollers (561) are mutually
arranged so that the rollers initiate folding of portions
(702,704) of the strand (22) about released particu-
late material (706) while the released particulate ma-
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terial is retained in one of the recesses (534) formed
by the vacuum communicating holes (604)(533)of
the first drum (600).

30. The system (10) as set forth in claim 15, wherein the
first drum (600) and the closing unit (700,561) are
arranged relative to each other such that closing the
continuous strand of fibrous material (22) is initiated
while a vacuum is applied to the continuous strand
of fibrous material through the vacuum communicat-
ing holes (604)(533).

31. The system (10) as set forth in claim 15 comprising:

a treatment apparatus (20) arranged to produce
a continuous stream of fibrous material (22);
a fibrous rod maker (30) at a second location
downstream of the treatment apparatus (20) for
wrapping a plug wrap (32) about the continuous
stream (22) of fibrous material and sealing
same;
a particle inserter (50) operative at a location
between the rod maker (30) and the tow treat-
ment apparatus (20) for inserting predeter-
mined, metered amounts of particles (706) in
spaced, discrete locations along the continuous
stream of fibrous material;
the particle inserter (50) arranged so that the
particles are delivered by first establishing a con-
tinuous stream of fibrous material along a feed
path; establishing a flow of particles along a first
path; moving a first pocket (210) along an end-
less path at least partially coinciding with the first
path; drawing an amount of the particles into the
pocket as the pocket moves in proximate rela-
tionship with the particles flow; transferring the
drawn amount of particles from the first pocket
(210) to a second pocket (410) while moving the
second pocket along a second endless path
which coincides with the feed path at a release
location (7); curling a portion of the continuous
stream of fibrous material upstream of the re-
lease location; releasing the drawn amount of
particles (706) from the second pocket (410) into
the curled portion (534) of the continuous stream
of fibrous material at the release location (7);
and subsequently closing the curled portion of
the continuous stream of fibrous material about
the released, drawn amount of particles (706).

32. The system (10) as claimed in claim 31, wherein the
treatment apparatus (20) is configured to produce a
continuous ribbon of fibrous material (22).

33. The system (10) as claimed in claim 31, wherein a
chute (300) is in communication with a reservoir
(100), the chute adjacent the metering wheel (200).

34. The system (10) as claimed in claim 31, wherein the
metering wheel (200) comprises a rim (204) and a
plurality of radially-inwardly directed, metering pock-
ets (210) at spaced locations about the rim.

35. The system (10) as claimed in claim 34, wherein the
rim (204) includes a plurality of channels (216), the
channels arranged to communicate the metering
pockets (210) with an interior (295) of the metering
wheel (200), the metering pockets (210) communi-
cating with the channels (216) through a plurality of
screens (214), the metering pockets (210) following
a first rotational path upon rotation of the metering
wheel (200).

36. A method according to claim 3 comprising the steps
of:

establishing a continuous stream of fibrous ma-
terial (22) along a feed path;
establishing a flow of particles along a first path;
moving a first pocket (210) along an endless
path at least partially coinciding with the first
path;
drawing an amount of the particles into the pock-
et as the pocket moves in proximate relationship
with the particles flow;
transferring the drawn amount of particles from
the first pocket (210) to a second pocket (410)
while moving the second pocket along a second
endless path which coincides with the feed path
at a release location;
curling a portion of the continuous stream of fi-
brous material adjacent the release location;
releasing the drawn amount of particles from the
second pocket (410) into the curled portion (534)
of the continuous stream of fibrous material in a
particle location at the release location; and
subsequently closing the curled portion of the
continuous stream of fibrous material about the
released, drawn amount of particles.

Patentansprüche

1. Zigarettenfilter (996), umfassend einen Stab aus fa-
seriger Masse, einen Filterbelag, der um den Stab
herum angeordnet ist, und eine separate, einzeln
dosierte Partikeleinlage (706), die in dem Stab aus
faseriger Masse eingeschlossen ist, wobei die fase-
rige Masse Abschnitte (702, 704) in einem Zustand,
in dem sie wenigstens teilweise um einen Abschnitt
der separaten, einzeln dosierten Partikeleinlage
(706) gefaltet sind, aufweist, und dadurch gekenn-
zeichnet, dass die faserige Masse ferner einen
Weichmacher aufweist, der an einer oder mehreren
Positionen, die von der separaten, einzeln dosierten
Partikeleinlage (706) entfernt sind, in der faserigen
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Masse angeordnet ist.

2. Zigarette (990), umfassend einen Filter (996) nach
Anspruch 1 und einen Tabakstock (992).

3. Verfahren zur Herstellung eines Filters (996), der ei-
ne dosierte Partikelmaterialmenge (706) trägt, wobei
das Verfahren die folgenden Schritte umfasst:

Herstellen eines kontinuierlichen Faser-
stoffstrangs (22) und Bewegen des kontinuier-
lichen Faserstoffstrangs (22) entlang einer
Bahn,
wiederholtes Ziehen einer dosierten Partikelma-
terialmenge (706) an einer ersten Position und
Freisetzen der gezogenen dosierten Partikel-
materialmenge (706) an einer Ausgabeposition
(7), wobei die Ausgabeposition sich entlang der
Strangbahn befindet,
zulaufseitig der Ausgabeposition wenigstens
teilweises Öffnen des hergestellten kontinuier-
lichen Faserstoffstrangs, so dass das freige-
setzte Partikelmaterial (706) an der Ausgabe-
position in den wenigstens teilweise aufgeklapp-
ten kontinuierlichen Strang hinein freigesetzt
wird, wodurch entlang dem kontinuierlichen Fa-
serstoffstrang (22) eine Partikelposition definiert
wird, und
nachlaufseitig der Ausgabeposition Schließen
des wenigstens teilweise geöffneten kontinuier-
lichen Strangs, um das dosierte, freigesetzte
Partikelmaterial (706) an der Partikelposition in
dem geschlossenen Strang fest einzuschlie-
ßen,
dadurch gekennzeichnet, dass das Verfah-
ren ferner den folgenden Schritt aufweist:

wiederholtes Auftragen eines Weichma-
chers auf den kontinuierlichen Strang an ei-
ner von der Partikelposition entfernten Po-
sition (28p) entlang dem kontinuierlichen
Strang.

4. Verfahren nach Anspruch 3, ferner umfassend das
Herstellen einer Aussparung (534) an Positionen
entlang dem Strang durch Ziehen eines Vakuums
und Zurückhalten freigesetzter Partikel in der Aus-
sparung mit Vakuum entlang einem Abschnitt der
Strangbahn neben der Ausgabeposition.

5. Verfahren nach Anspruch 4, bei dem der Schritt des
Zurückhaltens mit Vakuum mit dem Schließschritt
wenigstens teilweise koextensiv ist.

6. Verfahren nach Anspruch 5, bei dem der
Schließschritt das Einleiten eines Faltvorgangs zu-
erst entlang einer Seite des Strangs und dann ent-
lang der anderen aufweist.

7. Verfahren nach Anspruch 3, bei dem der Weichma-
cher zulaufseitig der Ausgabeposition auf den kon-
tinuierlichen Strang aufgetragen wird.

8. Verfahren nach Anspruch 7, bei dem der Weichma-
cher nach dem Öffnen des kontinuierlichen Strangs
auf den kontinuierlichen Strang aufgetragen wird.

9. Verfahren nach Anspruch 3, bei dem der Weichma-
cher durch eine Vakuumkommunikation an der
Weichmacherposition auf den kontinuierlichen
Strang aufgetragen wird.

10. Verfahren nach Anspruch 3, ferner umfassend den
Schritt, bei dem einem Abschnitt des kontinuierli-
chen Faserstoffstrangs an der Ausgabeposition eine
gehöhlte Form verliehen wird, wobei der Freiset-
zungsschritt den Schritt des Freisetzens von Parti-
kelmaterial in den gehöhlten Abschnitt aufweist.

11. Verfahren nach Anspruch 3, bei dem der Schritt des
Schließens des wenigstens teilweise offenen konti-
nuierlichen Strangs das Falten des kontinuierlichen
Strangs umfasst.

12. Verfahren nach Anspruch 11, bei dem das Falten
durch Voranbewegen des kontinuierlichen Strangs
durch mehrere Rollen (561), die sich neben der Aus-
gabeposition befinden, durchgeführt wird.

13. System (10) zur Herstellung eines Filters, umfas-
send:

eine Anordnung (20) zum Herstellen eines kon-
tinuierlichen Materialstrangs (22) und Bewegen
des Strangs entlang einer Strangbahn,
eine Partikelausgabeanordnung (50) zum wie-
derholten Ziehen einer dosierten Partikelmate-
rialmenge an einer ersten Position (201) und
Freisetzen der gezogenen dosierten Partikel-
materialmenge (706) an einer Ausgabeposition
(7), wobei die Ausgabeposition (7) sich entlang
der Strangbahn befindet,
wobei die Herstellungsanordnung (20) eine zu-
laufseitig der Ausgabeposition (7) angeordnete
Einheit (289, 950) zum wenigstens teilweisen
Öffnen des hergestellten kontinuierlichen Fa-
serstoffstrangs (22) aufweist, so dass das frei-
gesetzte Partikelmaterial an der Ausgabeposi-
tion (7) in den wenigstens teilweise geöffneten
kontinuierlichen Strang hinein freigesetzt wird,
wodurch entlang dem Strang eine Partikelposi-
tion (52a, b, c) definiert wird, und
eine nachlaufseitig der Ausgabeposition (7) an-
geordnete Einheit (700) zum Schließen des we-
nigstens teilweise geöffneten kontinuierlichen
Faserstoffstrangs, um das dosierte, freigesetzte
Partikelmaterial (706) an der Partikelposition
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(52a, b, c) in dem geschlossenen Strang fest
einzuschließen,
dadurch gekennzeichnet, dass das System
ferner Folgendes aufweist:

eine Weichmacherauftragstation (28, 280),
die zwischen der Schließeinheit (700) und
der Herstellungsanordnung (20) angeord-
net ist, zum Auftragen des Weichmachers
auf den kontinuierlichen Faserstoffstrom an
von dem freigesetzten Partikelmaterial
(706) entfernten Positionen entlang dem
kontinuierlichen Strom.

14. System (10) nach Anspruch 13, ferner umfassend
eine der Schließeinheit (700) nachgestellte Schneid-
vorrichtung (40) zum Zertrennen des kontinuierli-
chen, Partikel tragenden Faserstrangs (22d) in ein-
zelne Strangstäbe (41).

15. System (10) nach Anspruch 13, ferner umfassend
eine erste Trommel (600) neben der Ausgabeposi-
tion (7), wobei die Trommel (600) eine Vielzahl von
Vakuumkommunikationslöchern (533) (604) entlang
einem Umfang der Trommel (800) aufweist, um an
beabstandeten Positionen entlang dem kontinuierli-
chen Faserstoffstrang (22) diesem eine Aussparung
(534) zu verleihen, so dass das freigesetzte Parti-
kelmaterial (706) an der Ausgabeposition (7) wenig-
stens teilweise in einer der Aussparungen (534) auf-
genommen wird.

16. System (10) nach Anspruch 15, bei dem die
Schließeinheit (700) neben der ersten Trommel
(600) angeordnet ist, so dass der Schließvorgang
der Schließeinheit (700) koextensiv mit der Vakuum-
kommunikation mit den Aussparungen (533) (604)
eingeleitet wird.

17. System (10) nach Anspruch 13, bei dem die Weich-
macherauftragstation (28, 280) zulaufseitig der Par-
tikelfluidausgabeanordnung (50) angeordnet ist.

18. System (10) nach Anspruch 13, bei dem die Weich-
macherauftragstation (28, 280) nachlaufseitig der
Partikelausgabeanordnung (50) angeordnet ist.

19. System (10) nach Anspruch 13, bei der sich der kon-
tinuierliche Faserstoffstrom (22) entlang einer zwei-
ten Bahn durch die Weichmacherauftragstation (28,
280) bewegt und die Weichmacherauftragstation
(28, 280) einen Weichmacherauftragteil (283) auf-
weist, der entlang wenigstens einem Abschnitt der
zweiten Bahn mit dem kontinuierlichen Faser-
stoffstrom (22) beweglich ist.

20. System (10) nach Anspruch 19, bei dem die Weich-
macherauftragstation (28, 280) ein erstes Rad (283)

mit einer Vielzahl von Öffnungen (291), die sich zu
einer radialen Oberfläche (293) von ihm erstrecken
und mit einer Quelle (296) flüssigen Weichmachers
in Durchflussverbindung stehen, und ein zweites
Rad (285) mit einer Vielzahl von Öffnungen (297) in
ihm, die sich zu einer radialen Oberfläche (299) von
ihm erstrecken und mit einer Vakuumquelle (301) in
Durchflussverbindung stehen, aufweist, wobei das
erste (283) und das zweite (285) Rad relativ zuein-
ander angeordnet sind, so dass, während sich der
kontinuierliche Faserstoffstrom (22) entlang der
zweiten Bahn durch die Weichmacherauftragstation
(28, 280) bewegt, ein Spalt (287) zwischen dem er-
sten (283) und dem zweiten (285) Rad eine Position
an der zweiten Bahn definiert und, wenn eine der
Vielzahl von Öffnungen (291) an dem ersten Rad
(283) in dem Spalt (287) angeordnet ist, eine ent-
sprechende der Vielzahl von Öffnungen (297) an
dem zweiten Rad (285) auf einer gegenüberliegen-
den Seite des kontinuierlichen Faserstoffstroms (22)
ebenfalls in dem Spalt (287) angeordnet ist.

21. System (10) nach Anspruch 15, bei dem die Parti-
kelausgabeanordnung (50) ein Ausgaberad (400)
aufweist, wobei das Ausgaberad eine Vielzahl von
voneinander beabstandeten Taschen (410) auf-
weist, wobei sich die Taschen in gegenüberliegen-
der Beziehung zu den Vakuumkommunikationslö-
chern (604) der ersten Trommel (600) an der Aus-
gabeposition (50) befinden.

22. System (10) nach Anspruch 21, bei dem die Ausga-
beanordnung (50) ferner ein Dosierrad (200) auf-
weist, das zur wiederholten Übergabe von Partike-
leinlagen in die Taschen (410) des Ausgaberads
(400) angeordnet ist.

23. System (10) nach Anspruch 21, bei dem die Weich-
macherauftragstation (28, 280) eine zweite Trommel
(283, 283A) und eine dritte Trommel (285, 283B) in
einander gegenüberliegender Beziehung entlang
der Strangbahn aufweist, wobei wenigstens eine der
Trommeln an voneinander beabstandeten Positio-
nen entlang einem drehbaren Umfang (506) von ihr
Fluidübergabeabschnitte (291) (507) (507A, 507B)
aufweist.

24. System (10) nach Anspruch 23, bei dem die zweite
(283A) und die dritte (283B) Trommel jeweils Flui-
dübergabeabschnitte (507A, 507B) aufweisen.

25. System (10) nach Anspruch 24, bei dem die Fluidü-
bergabeabschnitte (507A) der zweiten Trommel
(283A) an einem zwischen der zweiten und der drit-
ten Trommel definierten Spalt (287) mit Fluidüber-
gabeabschnitten (507B) der dritten Trommel (283B)
übereinstimmend in Anlage kommen.
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26. System (10) nach Anspruch 23, bei dem entspre-
chend die zweite (283, 283A) bzw. die dritte (285,
285A) Trommel an voneinander beabstandeten Po-
sitionen entlang einem drehbaren Umfang von ihr
Vakuumkommunikationsabschnitte (523) aufweist,
wobei die Vakuumkommunikationsabschnitte (523)
an einem zwischen der zweiten und der dritten Trom-
mel definierten Spalt (287) mit den Fluidübergabe-
abschnitten (507) übereinstimmend in Anlage kom-
men.

27. System (10) nach Anspruch 23, bei dem wenigstens
eine der Trommeln eine Vielzahl von Vakuumkom-
munikationshaltelöchern (521) aufweist.

28. System (10) nach Anspruch 21, bei dem die
Schließeinheit (700) (561) wenigstens ein Paar Rol-
len (561) umfasst, die sich neben der ersten Trom-
mel (600) befinden.

29. System (10) nach Anspruch 28, bei dem die erste
Trommel (600) und die Rollen (561) so zueinander
angeordnet sind, dass die Rollen das Falten von Ab-
schnitten (702, 704) des Strangs (22) um freigesetz-
tes Partikelmaterial (706) einleiten, während das
freigesetzte Partikelmaterial in einer der von den Va-
kuumkommunikationslöchern (604) (533) der ersten
Trommel (600) gebildeten Aussparungen (534) zu-
rückgehalten wird.

30. System (10) nach Anspruch 15, bei dem die erste
Trommel (600) und die Schließeinheit (700, 561) re-
lativ zueinander so angeordnet sind, dass das
Schließen des kontinuierlichen Faserstoffstrangs
(22) eingeleitet wird, während durch die Vakuum-
kommunikationslöcher (604) (533) an dem kontinu-
ierlichen Faserstoffstrang ein Vakuum gezogen
wird.

31. System (10) nach Anspruch 15, umfassend:

eine Behandlungsvorrichtung (20), die zur Pro-
duktion eines kontinuierlichen Faserstoffstroms
(22) angeordnet ist,
eine Faserstabherstellungseinheit (30) an einer
nachlaufseitig der Behandlungsvorrichtung (20)
angeordneten zweiten Position zum Wickeln ei-
nes Stabbelags (32) um den kontinuierlichen
Faserstoffstrom (22) und zum Verschließen von
ihm,
einen Partikeleinleger (50), der an einer Position
zwischen der Stabherstellungseinheit (30) und
der Tow-Behandlungsvorrichtung (20) in Be-
trieb ist, zum Einlegen vorbestimmter dosierter
Partikelmengen (706) in voneinander beabstan-
dete, separate Positionen entlang dem kontinu-
ierlichen Faserstoffstrom,
wobei der Partikeleinleger (50) so angeordnet

ist, dass die Partikel ausgegeben werden, in-
dem zunächst ein kontinuierlicher Faser-
stoffstrom entlang einer Zuführbahn hergestellt
wird, ein Strom von Partikeln entlang einer er-
sten Bahn hergestellt wird, eine erste Tasche
(210) entlang einer Endlosbahn bewegt wird, die
wenigstens teilweise mit der ersten Bahn zu-
sammenfällt, eine Partikelmenge in die Tasche
gezogen wird, während sich die Tasche in naher
Beziehung zu dem Partikelfluss bewegt, die ge-
zogene Partikelmenge aus der ersten Tasche
(210) in eine zweite Tasche (410) übergeben
wird, während die zweite Tasche entlang einer
zweiten Endlosbahn bewegt wird, die an einer
Freisetzungsposition (7) mit der Zuführbahn zu-
sammenfällt, ein Abschnitt des kontinuierlichen
Faserstoffstroms zulaufseitig der Freisetzungs-
position gewölbt wird, die gezogene Partikel-
menge (706) aus der zweiten Tasche (410) an
der Freisetzungsposition (7) in den gewölbten
Abschnitt (534) des kontinuierlichen Faser-
stoffstroms freigesetzt wird und anschließend
der gewölbte Abschnitt des kontinuierlichen Fa-
serstoffstroms um die freigesetzte gezogene
Partikelmenge (706) geschlossen wird.

32. System (10) nach Anspruch 31, bei dem die Behand-
lungsvorrichtung (20) zur Produktion eines kontinu-
ierlichen Faserstoffbands (22) konfiguriert ist.

33. System (10) nach Anspruch 31, bei dem eine Schur-
re (300) mit einem Vorratsbehälter (100) in Verbin-
dung ist, wobei die Schurre sich neben dem Dosier-
rad (200) befindet.

34. System (10) nach Anspruch 31, bei dem das Dosi-
errad (200) einen Rand (204) und an voneinander
beabstandeten Positionen um den Rand eine Viel-
zahl von radial einwärts gerichteten Dosiertaschen
(210) aufweist.

35. System (10) nach Anspruch 34, bei dem der Rand
(204) eine Vielzahl von Kanälen (216) aufweist, wo-
bei die Kanäle zur Verbindung der Dosiertaschen
(210) mit einem Inneren (295) des Dosierrads (200)
angeordnet sind, wobei die Dosiertaschen (210)
durch eine Vielzahl von Sieben (214) mit den Kanä-
len (216) in Verbindung stehen, wobei die Dosierta-
schen (210) bei Drehung des Dosierrads (200) ei-
nem ersten Drehungsweg folgen.

36. Verfahren nach Anspruch 3, umfassend die folgen-
den Schritte:

Herstellen eines kontinuierlichen Faser-
stoffstroms (22) entlang einer Zuführbahn,
Herstellen eines Partikelflusses entlang einer
ersten Bahn,
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Bewegen einer ersten Tasche (210) entlang ei-
ner Endlosbahn, die zumindest teilweise mit der
ersten Bahn zusammenfällt,
Ziehen einer Partikelmenge in die Tasche, wäh-
rend sich die Tasche in naher Beziehung zu dem
Partikelfluss bewegt,
Übergeben der gezogenen Partikelmenge aus
der ersten Tasche (210) in eine zweite Tasche
(410), während die zweite Tasche sich entlang
einer zweiten Endlosbahn bewegt, die an einer
Freisetzungsposition mit der Zuführbahn zu-
sammenfällt,
Wölben eines Abschnitts des kontinuierlichen
Faserstoffstroms neben der Freisetzungspositi-
on,
Freisetzen der gezogenen Partikelmenge an
der Freisetzungsposition aus der zweiten Ta-
sche (410) in den gewölbten Abschnitt (534) des
kontinuierlichen Faserstoffstroms an einer Par-
tikelposition und
anschließend Schließen des gewölbten Ab-
schnitts des kontinuierlichen Faserstoffstroms
um die freigesetzte gezogene Partikelmenge.

Revendications

1. Filtre à cigarette (996) comprenant un bouchon de
masse fibreuse, une enveloppe de bouchon dispo-
sée autour du bouchon et une charge discrète, do-
sée individuellement de particules (706) renfermées
dans le bouchon de masse fibreuse, la masse fibreu-
se comprenant des parties (702, 704) dans un état
dans lequel elles ont été au moins partiellement
pliées autour d’une partie de la charge discrète, do-
sée individuellement de particules (706) et caracté-
risé en ce que la masse fibreuse comprend en outre
un plastifiant disposé dans la masse fibreuse à un
ou plusieurs emplacements à part la charge discrète,
dosée individuellement de particules (706).

2. Cigarette (990) comprenant un filtre (996) selon la
revendication 1 et un boudin de tabac (992).

3. Procédé de fabrication d’un filtre (996) contenant
une quantité dosée de matière particulaire (706), le
procédé comprenant les étapes consistant à :

établir un cordon continu de matière fibreuse
(22) et déplacer le cordon continu de matière
fibreuse (22) le long d’un parcours;
prélever répétitivement une quantité dosée de
matière particulaire (706) à un premier empla-
cement et décharger la quantité prélevée, dosée
de matière particulaire (706) à un emplacement
de décharge (7), l’emplacement de décharge se
trouvant le long du parcours du cordon;
en amont de l’emplacement de décharge, ouvrir

au moins partiellement le cordon continu établi
de matière fibreuse de sorte que, à l’emplace-
ment de décharge, la matière particulaire dé-
chargée (706) est déchargée dans le cordon
continu au moins partiellement plié ouvert, en
vertu de quoi un emplacement de particules est
défini le long du cordon continu de matière fi-
breuse (22); et
en aval de l’emplacement de décharge, fermer
le cordon continu au moins partiellement ouvert
de manière à saisir d’une manière fixe la matière
particulaire dosée, déchargée (706) à l’empla-
cement de particules dans le cordon fermé
caractérisé en ce que le procédé comprend en
outre l’étape consistant à
appliquer répétitivement un plastifiant au cordon
continu à un emplacement (28p) le long du cor-
don continu à part l’emplacement de particules.

4. Le procédé tel que stipulé dans la revendication 3,
comprenant en outre établir un évidement (534) à
des emplacements le long du cordon en appliquant
un vide et retenir les particules déchargées dans
l’évidement par le vide le long d’une partie du par-
cours du cordon adjacente à l’emplacement de dé-
charge.

5. Le procédé tel que stipulé dans la revendication 4,
dans lequel l’étape de rétention par le vide est au
moins partiellement coextensive à l’étape de ferme-
ture.

6. Le procédé tel que stipulé dans la revendication 5,
dans lequel l’étape de fermeture comprend amorcer
une action de pliage premièrement le long d’un côté
du cordon et puis de l’autre.

7. Le procédé tel que stipulé dans la revendication 3,
dans lequel le plastifiant est appliqué au cordon con-
tinu en amont de l’emplacement de décharge.

8. Le procédé tel que stipulé dans la revendication 7,
dans lequel le plastifiant est appliqué au cordon con-
tinu après l’ouverture du cordon continu.

9. Le procédé tel que stipulé dans la revendication 3,
dans lequel le plastifiant est appliqué au cordon con-
tinu par la communication d’un vide à l’emplacement
de plastifiant.

10. Le procédé tel que stipulé dans la revendication 3,
comprenant en outre l’étape consistant à conférer
une forme évasée à une partie du cordon continu de
matière fibreuse à l’emplacement de décharge, l’éta-
pe de décharge englobant l’étape consistant à dé-
charger une matière particulaire dans la partie éva-
sée.
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11. Le procédé tel que stipulé dans la revendication 3,
dans lequel l’étape consistant à fermer le cordon
continu au moins partiellement ouvert comprend
plier le cordon continu.

12. Le procédé tel que stipulé dans la revendication 11,
dans lequel le pliage est effectué en faisant avancer
le cordon continu à travers une pluralité de galets
(561) situés adjacents à l’emplacement de déchar-
ge.

13. Système (10) de fabrication d’un filtre, comprenant :

un arrangement (20) pour établir un cordon con-
tinu de matière (22) et déplacer le cordon le long
d’un parcours de cordon;
un arrangement de décharge de particules (50)
pour prélever répétitivement une quantité dosée
de matière particulaire à un premier emplace-
ment (201) et décharger la quantité prélevée,
dosée de matière particulaire (706) à un empla-
cement de décharge (7), l’emplacement de dé-
charge (7) étant le long du parcours du cordon;
l’arrangement d’établissement (20) comprenant
une unité (289, 950) située en amont de l’em-
placement de décharge (7) pour ouvrir au moins
partiellement le cordon continu établi de matière
fibreuse (22) de sorte que, à l’emplacement de
décharge (7), la matière particulaire déchargée
est déchargée dans le cordon continu au moins
partiellement ouvert, en vertu de quoi un empla-
cement de particules (52a, b, c) est défini le long
du cordon; et
une unité (700) située en aval de l’emplacement
de décharge (7) pour fermer le cordon au moins
partiellement ouvert de matière fibreuse de ma-
nière à saisir d’une manière fixe la matière par-
ticulaire dosée, déchargée (706) à l’emplace-
ment de particules (52a, b, c) dans le cordon
fermé;
caractérisé en ce que le système comprend
en outre:

une station d’application de plastifiant
(28,280) située entre l’unité de fermeture
(700) et l’arrangement d’établissement
(20), pour appliquer le plastifiant au cordon
continu de matière fibreuse à des emplace-
ments le long du courant continu à part la
matière particulaire déchargée (706).

14. Le système (10) tel que revendiqué dans la reven-
dication 13, comprenant en outre un coupoir (40) en
aval de l’unité de fermeture (700) pour couper la tige
fibreuse (22d) continue contenant des particules, en
des bouchons-tiges discrets (41).

15. Le système tel que revendiqué dans la revendication

13, comprenant en outre un premier tambour (600)
adjacent à l’emplacement de décharge (7), le tam-
bour (600) incluant une pluralité de trous de commu-
nication de vide (533)(604) le long d’un périmètre du
tambour (600) pour conférer un évidement (534) à
des emplacements espacés le long du cordon con-
tinu de matière fibreuse (22), en vertu de quoi la ma-
tière particulaire déchargée (706) est au moins par-
tiellement reçue dans l’un des évidements (534) à
l’emplacement de décharge (7).

16. Le système (10) tel que stipulé dans la revendication
15, dans lequel l’unité de fermeture (700) est arran-
gée adjacente au premier tambour (600) de sorte
que l’action de fermeture de l’unité de fermeture
(700) s’amorce d’une manière coextensive à la com-
munication de vide aux évidements (533)(604).

17. Le système (10) tel que stipulé dans la revendication
13, dans lequel la station d’application de plastifiant
(28, 280) est située en amont de l’arrangement de
décharge fluide de particules (50).

18. Le système (10) tel que stipulé dans la revendication
13, dans lequel la station d’application de plastifiant
(28, 280) est située en aval de l’arrangement de dé-
charge de particules (50).

19. Le système (10) tel que stipulé dans la revendication
13, dans lequel le courant continu de matière fibreu-
se (22) se déplace à travers la station d’application
de plastifiant (28, 280) le long d’un deuxième par-
cours et la station d’application de plastifiant (28,
280) comprend une partie applicateur de plastifiant
(283) qui est déplaçable avec le courant continu de
matière fibreuse (22) le long d’une partie au moins
du deuxième parcours.

20. Le système (10) tel que stipulé dans la revendication
19, dans lequel la station d’application de plastifiant
(28, 280) comprend une première roue (283) ayant
une pluralité d’ouvertures (291) s’étendant vers une
surface radiale (293) de celle-ci et en communication
d’écoulement avec une source (296) de plastifiant
liquide, et une deuxième roue (285) ayant une plu-
ralité d’ouverture (297) dedans s’étendant vers une
surface radiale (299) de celle-ci et en communication
d’écoulement avec une source de vide (301), la pre-
mière (283) et la deuxième (285) roues étant arran-
gées l’une par rapport à l’autre de sorte que, au fur
et à mesure que le courant continu de matière fibreu-
se (22) se déplace à travers la station d’application
de plastifiant (28, 280) le long du deuxième parcours,
un pincement (287) entre la première (283) et la
deuxième (285) roues définit un emplacement sur le
deuxième parcours et, lorsque l’une de la pluralité
d’ouvertures (291) sur la première roue (283) se trou-
ve dans le pincement (287), une ouverture corres-
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pondante de la pluralité d’ouvertures (297) sur la
deuxième roue (285), se trouve aussi dans le pince-
ment (287) d’un côté opposé du courant continu de
matière fibreuse (22).

21. Le système (10) tel que stipulé dans la revendication
15, dans lequel l’arrangement de décharge de par-
ticules (50) comprend une roue de décharge (400),
la roue de décharge comprenant une pluralité de po-
ches espacées (410), les poches étant à l’opposé
des trous de communication de vide (604) du pre-
mier tambour (600) à l’emplacement de décharge
(50).

22. Le système (10) tel que stipulé dans la revendication
21, dans lequel l’arrangement de décharge (50)
comprend en outre une roue de dosage (200) arran-
gée pour transférer répétitivement des charges de
particules aux poches (410) de la roue de décharge
(400).

23. Le système (10) tel que stipulé dans la revendication
21, dans lequel la station d’application de plastifiant
(28, 280) comprend un deuxième tambour (283,
283A) et un troisième tambour (285, 283B) mutuel-
lement opposés le long du parcours du cordon, au
moins l’un des tambours incluant des partie de trans-
fert de fluide (291)(507)(507A, 507B) à des empla-
cements espacés le long d’un périmètre rotatif (506)
de celui-ci.

24. Le système (10) tel que stipulé dans la revendication
23, dans lequel le deuxième (283A) et le troisième
(283B) tambours comprennent des parties de trans-
fert de fluide (507A, 507B).

25. Le système (10) tel que stipulé dans la revendication
24, dans lequel les parties de transfert de fluide
(507A) du deuxième tambour (283A) s’engrènent
avec les parties de transfert de fluide (507B) du troi-
sième tambour (283B) au niveau d’un pincement
(287) défini entre le deuxième et le troisième tam-
bours.

26. Le système (10) tel que revendiqué dans la reven-
dication 23, dans lequel l’autre du deuxième (283,
283A) et du troisième (285, 285A) tambours com-
prend des parties de communication de vide (523)
à des emplacements espacés le long d’un périmètre
rotatif de celui-ci, les parties de communication de
vide (523) s’engrenant avec les parties de transfert
de fluide (507) au niveau d’un pincement (287) défini
entre le deuxième et le troisième tambours.

27. Le système (10) tel que défini dans la revendication
23, dans lequel au moins l’un des tambours com-
prend une pluralité de trous de rétention à commu-
nication de vide (521).

28. Le système (10) tel que stipulé dans la revendication
21, dans lequel l’unité de fermeture (700)(561) com-
prend au moins une paire de galets (561) situés ad-
jacents au premier tambour (600).

29. Le système (10) tel que stipulé dans la revendication
28, dans lequel le premier tambour (600) et les galets
(561) sont mutuellement arrangés de sorte que les
galets amorcent le pliage de parties (702, 704) du
cordon (22) autour de la matière particulaire déchar-
gée (706) pendant que la matière particulaire dé-
chargée est retenue dans l’un des évidements (534)
formés par les trous de communication de vide (604)
(533) du premier tambour (600).

30. Le système (10) tel que stipulé dans la revendication
15, dans lequel le premier tambour (600) et l’unité
de fermeture (700, 561) sont arrangés l’un par rap-
port à l’autre de sorte que la fermeture du cordon
continu de matière fibreuse (22) est amorcée tandis
qu’un vide est appliqué au cordon continu de matière
fibreuse à travers les trous de communication de vi-
de (604)(533).

31. Le système (10) tel que stipulé dans la revendication
15, comprenant :

un appareil de traitement (20) arrangé pour pro-
duire un courant continu de matière fibreuse
(22);
un dispositif de fabrication de tige fibreuse (30)
à un deuxième emplacement en aval de l’appa-
reil de traitement (20) pour enrouler une enve-
loppe de bouchon (32) autour du courant continu
(22) de matière fibreuse et sceller celle-ci;
un dispositif d’insertion de particules (50) opé-
rationnel à un emplacement entre le dispositif
de fabrication de tige (30) et l’appareil de traite-
ment d’étoupe (20) pour insérer des quantités
prédéterminées, dosées de particules (706)
dans des emplacements espacés, discrets le
long du courant continu de matière fibreuse;
le dispositif d’insertion de particules (50) arran-
gé de sorte que les particules sont déchargées
en établissant premièrement un courant continu
de matière fibreuse le long d’un parcours d’ali-
mentation; en établissant un écoulement de par-
ticules le long d’un premier parcours; en dépla-
çant une première poche (210) le long d’un par-
cours sans fin coïncidant au moins partiellement
avec le premier parcours; en prélevant une
quantité de particules dans la poche au fur et à
mesure que la poche se déplace selon une re-
lation de proximité avec l’écoulement de parti-
cules; en transférant la quantité prélevée de par-
ticules de la première poche (210) à une deuxiè-
me poche (410) tout en déplaçant la deuxième
poche le long d’un deuxième parcours sans fin
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qui coïncide avec le parcours d’alimentation à
un emplacement de décharge (7); en arrondis-
sant une partie du courant continu de matière
fibreuse en amont de l’emplacement de déchar-
ge; en déchargeant la quantité prélevée de par-
ticules (706) de la deuxième poche (410) dans
la partie arrondie (534) du courant continu de
matière fibreuse à l’emplacement de décharge
(7); et ensuite en fermant la partie arrondie du
courant continu de matière fibreuse autour de
la quantité prélevée, déchargée de particules
(706).

32. Le système (10) tel que revendiqué dans la reven-
dication 31, dans lequel l’appareil de traitement (20)
est configuré pour produire un ruban continu de ma-
tière fibreuse (22).

33. Le système (10) tel que revendiqué dans la reven-
dication 31, dans lequel une goulotte (300) est en
communication avec un réservoir (100), la goulotte
étant adjacente à la roue de dosage (200).

34. Le système (10) tel que revendiqué dans la reven-
dication 31, dans lequel la roue de dosage (200)
comprend un rebord (204) et une pluralité de poches
doseuses orientées radialement vers l’intérieur
(210) à des emplacements espacés autour du re-
bord.

35. Le système (10) tel que revendiqué dans la reven-
dication 34, dans lequel le rebord (204) comprend
une pluralité de canaux (216), les canaux étant ar-
rangés pour faire communiquer les poches doseu-
ses (210) avec un intérieur (295) de la roue de do-
sage (200), les poches doseuses (210) communi-
quant avec les canaux (216) par une pluralité de cri-
bles (214), les poches doseuses (210) suivant un
premier parcours rotatif lors de la rotation de la roue
de dosage (200).

36. Procédé selon la revendication 3, comprenant les
étapes consistant à :

établir un courant continu de matière fibreuse
(22) le long d’un parcours d’alimentation;
établir un écoulement de particules le long d’un
premier parcours;
déplacer une première poche (210) le long d’un
parcours sans fin coïncidant partiellement avec
le premier parcours;
prélever une quantité de particules dans la po-
che tandis que la poche se déplace selon une
relation de proximité avec l’écoulement de par-
ticules;
transférer la quantité prélevée de particules de
la première poche (210) à une deuxième poche
(410) tout en déplaçant la deuxième poche le

long d’un deuxième parcours sans fin qui coïn-
cide avec le parcours d’alimentation à un em-
placement de décharge;
arrondir une partie du courant continu de matiè-
re fibreuse directement à côté de l’emplacement
de décharge;
décharger la quantité prélevée de particules de
la deuxième poche (410) dans la partie arrondie
(534) du courant continu de matière fibreuse
dans un emplacement de particules à l’empla-
cement de décharge; et
fermer ensuite la partie arrondie du courant con-
tinu de matière fibreuse autour de la quantité
prélevée, déchargée de particules.
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