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Description

[0001] This invention relates to a process and appa-
ratus for use inthe manufacturing of cigarette filters. More
particularly, this invention relates to a process and an
apparatus for high-speed filling of particulate matter in
discrete cavities defined by adjacent individual filter plugs
during the filter assembly operation.

[0002] In composite filters having cavities filled with
particulate matter, the fill percentage of the cavities is
very important. Thisis because, as the cigarette is placed
into the mouth, it lies in a substantially horizontal plane.
Thus, gravity draws the particulate matter down away
from the top of the cavity. This creates an unprotected,
unfiltered bypass above the particulate matter that does
not inhibit the flow of smoke. The effect that this bypass
has on the filtering capacity of a filter is not yet appreci-
ated but can possibly be disproportionately large com-
pared to the linear proportion of the width of the bypass
to the width of the filter element. In fact, fluid flow princi-
pals dictate that fluid prefers to flow along a path of least
resistance, thus indicating that the filtering efficiency of
the particulate matter may be greatly reduced by the pres-
ence of any such pass through portion.

[0003] Referring to U.S. Patent No 3,312,152 to Wil-
liamson, an apparatus is described which attempts to fill
the filter cavities. The Williamson apparatus transfers
particulate material into discrete spaces between filter
plugs. However, the speed of operation of the apparatus
is limited due to inefficiency of relying on gravity alone to
fill the rapidly passing cavities.

[0004] A prior art machine such as that described in
U.S. Pat. No. 4,063,494 and 5,908,030 includes gravity-
fed, wheel-shaped receiving magazines that receive filter
segments laid out adjacent to one another in a spaced
apart relationship on a paper carrier strip. The loaded
strip is then brought into an assembly or guide channel
and toward a filling area where the paper is formed on
wheels into a receiving trough. As described in U.S. Pat.
No. 4,015,514 to Nichols, a vacuum is applied across
adjacent filter segments in an effort to promote the filling
of the cavity. However, because both the spacing of the
segments varies and the density of the cellulose acetate
filters varies, it is impossible to fill the cavities with any
consistency. This means that in order to ensure a mini-
mum percentage of filling, the process must be set up to
significantly overfill the cavities above this target level.
The industry has compensated for this by not demanding
a high fill percentage. In this manner, the process toler-
ates a very high variance provided that the target fill per-
centage is sufficiently high.

[0005] Further, despite the fact that the fill percentage
demanded by industry is low, it is desirable to completely
fill the cavity with granules. As explained above, this is
because it has been shown that a cavity that is not com-
pletely filled allows smoke to bypass the particulate filling,
thus failing to permit the particulate to remove the unde-
sirable compounds in the smoke.
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[0006] Further, overfill of the cavity or the escape of
the particulate from the cavities may cause the particulate
to adhere to the outer garniture or the paper carrier strip
and thus become embedded near the surface of the final
product, leaving an unsightly stain or mark.

[0007] Whatis needed is aprocess of completelyfilling
filter cavities in a commercially practicable manner. More
specifically, what is needed is a process and an appara-
tus to rapidly fill active charcoal filter cavities at a rate
exceeding 200 m/min.

Summary of the Invention

[0008] A process of manufacturing composite filter
stock is provided that includes several steps, as defined
in claim 1.

[0009] So, in afirst step, a paper carrier strip or garni-
ture feeds along a conveyor. Along one edge ofthe carrier
strip, the paper is folded back against itself. Fibrous filter
segments are then deposited on the carrying strip in
spaced apart intervals. The spacing defines cavities be-
tween adjacent filter segments. The carrier strip with the
deposited filter segments is fed along a path of travel into
an elongated guide or support chamber that substantially
surrounds the circumference of the paper-enveloped
segments and which leaves a narrow fill opening oppo-
site a particulate filling opening that is elongated in the
direction of motion of the carrying strip. Suction or a vac-
uumis concurrently applied adjacent the narrow opening,
the suction increasing a downward momentum of a grav-
ity feed stream of particulate matter and concurrently vac-
uuming away loose particulate matter. The cavities are
concurrently filled with the particulate matter over a
length corresponding to a predetermined path of travel
of the carrying strip. The folded over edge is then unfold-
ed and adhered to seal the fill opening. Alternately, a
sealing strip seals the opening, thus encapsulating the
filter segments and particulate matter. The filter stock is
then cut to length, the cutting being registered to create
discrete composite filter segments.

[0010] In another feature, filter cavities may be rapidly
and completely filled with particulate matter such as char-
coal.

[0011] Inanotherfeature, the density of activated char-
coal is controlled through the introduction of an inactive
filler material.

Brief Description of the Drawings
[0012]

FIG. 1is a perspective view of a partially assembled
filter segment of the invention.

FIG. 2 is a schematic diagram of an apparatus ca-
pable of practicing the invention.

FIG. 3ais a perspective view of a particulate matter
filling assembly of the invention.

FIG. 3b is a perspective, staggered cross-sectional
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view of the particulate matter filling assembly, taken
substantially along plane A of FIG. 3a.

FIG. 3cisafrontview of the cross-section of FIG. 3b.
FIG. 3d is a front view of a cross-sectional view of
the particulate matter filling assembly, taken along
plane B of FIG. 3a.

FIG. 3e is a perspective, cross-sectional view of the
assembly of FIG. 3a, taken along plane C, shown in
FIG. 3d.

FIG. 4 is a flow chart of the process of the invention.

Detailed Description of the Preferred Embodiment

[0013] Anapparatus 10 and a process 12 of manufac-
turing composite filter stock 14 having cavities 16 (best
shown in FIG. 2) filled with particulate matter 20 is pro-
vided. Referring now to FIG. 1, the cavity 20 is defined
between two filter plugs 22, such as are traditionally used
in making cellulose acetate filters. The particulate matter
20 is preferably activated charcoal 24 but may be any
other suitable active or inactive component, including se-
piolite, silica gel, and nonactivated carbon. These partic-
ulate matter 20 can also include aromatic particulate.
[0014] The apparatus 10 capable of carrying out the
process 12 is substantially that as shown in U.S. Pat. No.
4,223,597, wherein the process of filling, the filling part
12 of the 597 patent, and the receiving fixturing are im-
proved.

[0015] Referring now to FIG. 2, the apparatus 10 is
shown in more detail. The apparatus 10 includes a gar-
niture or tool body 26, a strip conveyor 30, a funnel 32,
a conveyor 34, a hopper 36 containing solid material 20,
a separator chamber 40, and a vacuum power unit 42,
connected together as described below with associated
vacuum lines (e.g., 44, 46) and other connections.
[0016] In operation, a vacuum power unit 42 creates
a vacuum in the separator chamber 40 by expelling air
through exit port 92. The cyclone separator and filter 56
filters dust from the air in which particulate material 20 is
suspended, having been sucked through the vacuum
lines 44 from the filling assembly 64. This vacuum action
evacuates any particulate that may be loose within the
filling assembly 64, via evacuation slits 60 disposed on
either side of the opening 62 to the cavities 16. Particulate
material 20 in the air falls to the bottom of the separation
chamber 40 and finds its way into the hopper 36, through
the sealed rotary air lock 52. The rotary air lock 52 allows
the separator chamber 40 and the hopper 36 to have
substantially differing pressures in which the hopper’s
pressure is substantially ambient. A feed line 54 provides
the hopper with additional solid material 20 as needed.
The hopper 36 deposits particulate matter 20 on the con-
veyor belt 34. The conveyor belt 34 conveys the solid
material 20 from the hopper 36 to an area above the
funnel 32 and then, into the funnel 32. The funnel-shaped
entry 33 of the funnel 32, having a wide opening gradually
narrowing along the direction of flow provokes acceler-
ation of the particulate matter 20.
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[0017] The garniture 26 and strip conveyor 30 guide
and position the strip 50 (shown in FIG. 3a) in the filling
assembly 64. The funnel 32 directs solid material 20 into
the cavities 16. The solid material 20 is gravity fed from
the conveyer belt 34 with, to a limited extent, vacuum
assistance (via evacuation slits 60).

[0018] Referring now to FIGs. 3a - 3e, the filling as-
sembly 64 of the apparatus 10 is shown. For clarity,
cross-sections A and B are taken transverse to the line
of motion and cross-section C is taken along the line of
motion of the filter assembly 14.

[0019] The filling assembly 64 includes a lower garni-
ture 66 and an upper garniture having a left portion 70
and aright portion 72. A manifold 74 covers the garniture
26 and provides a mounting for the funnel 32, which has
two end caps 76 and 80. The manifold 74 defines vacuum
passageways including the evaluation slit 60, channels
82 and 84, and exit ports 86 and 90. The exit ports 86
and 90 connect to vacuum lines 44. The vacuum helps
draw the particles 20 into each cavity 16 while at the
same time sucking away particles that fall to either side
of the opening 62 and on the exposed portion of the filter
segment 22.

[0020] ReferringnowtoFIG. 4,the process 12includes
several steps. In afirst step 100, a paper ribbon or carrier
strip 50 feeds along the strip conveyor 30. Along one
edge 102 of the carrier strip 50, the paper is folded back
against itself, forming a fold 104. In a second step 106,
fibrous filter segments 22 are deposited on the carrying
strip 50 in spaced apart intervals. The spacing between
filter segments 22 defines cavities 16 between adjacent
filter segments. In a third step 108, the carrier strip 50
together with the deposited filter segments 22 are fed
along a path 110 of travel into the garniture 26 which
substantially surrounds the circumference of the seg-
ments 22 and which leaves a narrow fill opening 62, gen-
erally between 2 and 3 mm inwidth, opposite a particulate
filling opening 112. The filling opening 112 is elongated
along the direction of motion 110, indicated by arrow Y
in FIG. 3e, of the carrying strip 50.

[0021] Inafourthstep 114, suction oravacuum s con-
currently applied to the evacuation slits 60 on opposite
sides adjacent the narrow opening 62, the suction, thus
increasing a downward momentum of a gravity fed, vac-
uum-assisted stream of particulate matter 20 and vacu-
uming away loose particulate matter 20 (also known as
overflow matter). This also helps prevent particles 20
from becoming laminated between an overlap area 116
(on which the fold 104 will adhere) and the fold when the
fold 104 is brought back across the narrow opening 62
to seal the opening. Such trapped particulate matter 20
is considered a product defect and is reason to reject a
production run. In a fifth optional step 118, the vacuumed
away matter is then recycled, being repressurized as it
passes through the airlock 52 after which it is deposited
in the hopper 36. Thus, such defects are to be avoided.
[0022] In a sixth step 120, the cavities 16 are concur-
rently filled with the particulate matter 20 over a prede-
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termined length L (shown in FIG. 3e) corresponding to
the path 110 of travel of the carrying strip 50. In a seventh
step 122, the folded-over edge 104 is then unfolded and
adhered to seal the fill opening 62. Alternately, a sealing
strip as described in U.S. Pat. No. 4,225,597 seals the
opening 62, thus encapsulating the filter segments 22
and particulate matter 20, creating a filter stock that exits
the garniture 26. In an eighth step 124, the filter stock is
then cut to length, the cutting being registered so as to
cut through the filter segments 22, thus creating discrete
composite filter segments which may be assembled to-
gether with a paper and tobacco to form a cigarette.
[0023] Experimentation has shown that, using the
process 12 and apparatus 10 of the invention, the fill per-
centage remains directly proportional to the flow rate of
particulate matter, up to a fill percentage of 95%. Thus,
the process 12 permits the easy and accurate adjustment
of the fill percentage to the demands of a customer.
[0024] Inanalternate embodiment of the invention, the
particulate matter 20 is made up of active matter (active
charcoal 24) and inactive matter (e.g., an inert filler 25).
The granulate shape, whether for active or inactive par-
ticulate matter, is very important as this characteristic
affects the speed at which it can be accelerated toward
the narrow opening of the cavity. In this manner, the
amount of charcoal 24 in the filter can be varied and op-
timized, based on experimentation. Further, the affect
that the active matter 24 has on the taste and the filtering
properties of the cigarette can be controlled as well. Con-
trolling the amount of active charcoal 24 in this manner
(by adding filler) is necessary because it is not possible
to reduce the size of the cavity 16, due to the variation
in length of the opening 62 between filter elements 22
(i.e., the speed of the overall assembly operation is such
that the filter elements 22 cannot be spaced apart on the
carrier strip 50 very accurately and thus vary from an
ideal relative position by as much as 0.5 mm in either
direction). Further, active charcoal 24, the most widely
used and available activefiller, is only available in asingle
state. The charcoal 24 cannot be ordered at an econom-
ical price in a state that is 50% active, for example. Still
further, the percentage of active vs. inactive matter can
be precisely controlled by pre-mixing the active and in-
active matter prior to placing the mixture in the particulate
hopper 40 of the apparatus 10.

[0025] In an advantage of the invention, it is possible
to fill 250 m/min. or five times faster than any competitive
process that fully fills the cavity.

[0026] In another advantage of the invention, it is now
possible, as a function of the feed rate and length of the
elongated filling opening, to completely fill filter cavities
(up to 100% filled is possible).

[0027] Multiple variations and modifications are possi-
ble in the embodiments of the invention described here.
Although certain illustrative embodiments of the inven-
tion have been shown and described here, a wide range
of modifications, changes, and substitutions is contem-
plated in the foregoing disclosure. In some instances,

10

15

20

25

30

35

40

45

50

55

some features of the present invention may be employed
without a corresponding use of the other features. Ac-
cordingly, it is appropriate that the foregoing description
be construed broadly and understood as being given by
way of illustration and example only, the scope of the
invention being limited only by the appended claims.

Claims

1. A process of manufacturing composite filter stock
comprising the steps of :

a) depositing fibrous filter segments on a carry-
ing strip in a spaced apart relationship, thus de-
fining cavities between adjacent filter segments;
b) feeding the carrying strip with the deposited
filter segments along a path of travel into an elon-
gated support chamber which substantially sur-
rounds the circumference of the filter segment-
retaining carrier strip and which leaves a narrow
fill opening opposite a particulate filling opening
of a filling assembly, applying a vacuum or suc-
tion, filling the cavities and applying a sealing
portion which encapsulates the filter segments
and particulate, characterized in that

c) the narrow filling opening, concurrently facing
several cavities, is elongated along the direction
of motion of the carrying strip over a length cor-
responding to a predetermined path of travel of
the carrying strip;

d) concurrently applying the vacuum or suction
adjacent the narrow opening, the suction thus
increasing a downward momentum of a gravity
feed stream of particulate matter and vacuuming
away loose particulate matter;

e) concurrently filling the cavities with the par-
ticulate matter over a length corresponding to a
predetermined path of travel of the carrying strip.

2. The process of claim 1 wherein suction is applied
with two suctioninlets, each disposed along opposite
edges of the narrow opening.

3. Theprocess of claim 1 wherein the particulate matter
is a mixture of active and inactive components.

4. The process of claim 1 wherein the particulate matter
includes aromatic particulate.

5. The process of claim 1, wherein the vacuumed away
particulate matter is recycled.

6. The process of claim 1, wherein the filter stock is cut
tolength through thefilter segmentsin orderto create

discrete composite filter segments.

7. The process of claim 1 wherein the filling assembly
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includes a funnel-shaped opening directed toward
oncoming particulate matter flow, thus helping direct
and accelerate the particulate matter into the cavi-
ties.

The process of claim 1 wherein the narrow fill open-
ing is between 2 and 3 mm in width.

Patentanspriiche

Verfahren zur Herstellung eines Verbundfiltermate-
rials mit den folgenden Verfahrensschritten:

a) Ablage von faserigen Filtersegmenten im Ab-
stand voneinander auf einem Tréagerstreifen,
wodurch zwischen benachbarten Filtersegmen-
ten Hohlraume gebildet werden;

b) Einfuhren des Tréagerstreifens mit den darauf
befindlichen Filtersegmenten léangs eines Ver-
schiebungswegs in eine langgestreckte Trager-
kammer, die den Umfang des die Filtersegmen-
te unterstiitzenden Tragerstreifens im wesentli-
chenumschliesst, und die eine enge Full6ffnung
gegenliber einer Einfllléffnung einer Befll-
lungsanordnung flr teilchenformiges Material
freilasst, Anlegen eines Vakuums oder eines
Saugdrucks, Befullen der Hohlrdume und Anle-
gen eines Verschlussbereiches, welcher die Fil-
tersegmente mit dem teilchenférmigen Material
verschliesst, dadurch gekennzeichnet,

c) dass sich die enge Fulléffnung, welche
gleichzeitig mehreren Hohlrdumen gegenuber-
liegt, entlang der Bewegungsrichtung des Tra-
gerstreifens in Langsrichtung Uber eine Lange
erstreckt, welche einem vorbestimmten Vor-
schubweg des Tragerstreifens entspricht;

d) dass das Vakuum bzw. der Saugdruck
gleichzeitig benachbart zur engen Filléffnung
angelegt wird, wobei die Saugwirkung die nach
unten gerichtete Bewegungskraft eines von der
Schwerkraft bewirkten Zufuhrstroms des teil-
chenférmigen Materials verstarkt sowie loses
teilchenférmiges Material abgesaugt wird;

e) dass die Hohlraume mit teilchenférmigem
Material gleichzeitig Uber einer Lange, die ei-
nem vorbestimmten Vorschubweg des Trager-
streifens entspricht, befullt werden.

Verfahren nach Anspruch 1, bei dem das Absaugen
Uber zwei Saugzufiihrungen erfolgt, von denen sich
je eine an gegeniberliegenden Réandern der engen
Fulléffnung befindet.

Verfahren nach Anspruch 1, bei dem das teilchen-
férmige Material ein Gemisch aus aktiven und inak-
tiven Komponenten darstellt.
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4.

Verfahren nach Anspruch 1, bei dem das teilchen-
férmige Material aromatische Teilchen enthalt.

Verfahren nach Anspruch 1, bei dem das abgesaug-
te teilchenférmige Material wiederverwendet wird.

Verfahren nach Anspruch 1, bei dem das Filterma-
terial durch die Filtersegmente abgelangt wird, um
einzelne Verbundfiltersegmente zu erzeugen.

Verfahren nach Anspruch 1, bei dem die Beflllungs-
anordnung eine trichterférmige Offnung enthélt, wel-
che sich in Richtung des ankommenden Stromes
der Teilchen 6ffnet und dadurch die Fiihrung und
die Geschwindigkeit beim Einleiten des teilchenfor-
migen Materials in die Hohlrdume unterstiitzt.

Verfahren nach Anspruch 1, bei dem die enge Full-
offnung eine Offnungsweite zwischen 2 und 3 mm
aufweist.

Revendications

1.

Procédé de fabrication d'une matiere pour filtres
composites, comprenant les étapes suivantes:

a) le dépdt de segments de filtre fibreux sur une
bande porteuse a distance les uns des autres,
définissant ainsi des cavités entre des segments
de filtre adjacents ;

b) 'envoi de la bande porteuse supportant les
segments de filtre déposés le long d’'un chemin
de déplacement dans une chambre de support
allongée qui entoure substantiellement la cir-
conférence de la bande porteuse retenant les
segments de filtre et qui laisse ouverte une
ouverture de remplissage étroite en regard
d’'une ouverture de remplissage de particules
d’'un assemblage de remplissage, I'application
d’'un vide ou d’une succion, le remplissage des
cavités et 'application d'une partie de fermeture
qui encapsule les segments de filtre et les par-
ticules, caractérisé en ce

¢) que l'ouverture de remplissage étroite, étant
en regard de plusieurs cavités en méme temps,
est allongée dans le sens du mouvement de la
bande porteuse sur une longueur correspon-
dant a un parcours de déplacement prédétermi-
né de la bande porteuse ;

d) qu’ on applique simultanément du vide ou une
succion prés de I'ouverture étroite, la succion
augmentant ainsi une force d'impulsion vers le
bas d'un courant gravitationnel d’alimentation
en matiere particulaire et élimine de la matiere
particulaire volante ;

€) que les cavités sont remplies simultanément
de la matiere particulaire sur une longueur cor-



9 EP 1571933 B1

respondant a une distance de déplacement pré-
déterminée de la bande porteuse.

Procédé selon larevendication 1, dans lequel la suc-
cion est appliquée a deux entrées de succion, cha-
cune disposée le long des bords opposés de I'ouver-
ture étroite.

Procédé selon la revendication 1, dans lequel la ma-
tiere particulaire est un mélange de composants ac-
tifs et inactifs.

Procédé selon la revendication 1, dans lequel la ma-
tiere particulaire contient des particules aromati-
ques.

Procédé selon la revendication 1, dans lequel les
particules enlevées par succion sont recyclées.

Procédé selon la revendication 1, dans lequel la ma-
tiere des filtres est coupée a longueur a travers les
segments de filtre afin de créer des segments dis-
crets de filtre composite.

Procédé selon la revendication 1, dans lequel I'as-
semblage de remplissage comprend une ouverture
sous forme d’entonnoir dirigé vers le courant de la
matiere particulaire en arrivée, aidant ainsi a diriger
etaaccélérerlamatiére particulaire dans les cavités.

Procédé selon la revendication 1, dans lequel
I'ouverture de remplissage étroite présente une lar-
gueur comprise entre 2 et 3 mm.
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Fig4
100

Carrier strip feeds along a strip conveyor J

A 4
Filter segments are deposited spaced-apart 106
on the carrying strip. J 108

' _/

Filter segments and carrying strip assembly are fed into an elongated
garniture which substantially surrounds the circumference of the segments
and which leaves a narrow fill opening opposite a particulate filling opening.

L 4 114
A vacuum is applied adjacent the narrow opening __/

A2 118

The vacuumed away matter is then recycled, being
channeled to particulate storage hopper. 120

I _/

The cavities are concurrently filled with the particulate matter over a predetermined
length corresponding to the path of the carrying strip.

l 122

The folded-over edge is then unfolded or a sealing strip J
is added and adhered to seal the fill opening.

l 124

The filter stock is then cut to length in a registered manner. J

/
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