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Description

[0001] The present invention relates to a machine for
manufacturing filters applicable to tobacco products, and
in particular to cigarettes.

[0002] The manufacture of cigarette filters generally
involves processing a continuous stream of filter material,
such as cellulose acetate, which is drawn from a com-
pacted bale.

[0003] In practice, the continuous stream of filter ma-
terial consists in a high number (thousands) of continu-
ous filaments.

[0004] Prior art manufacturing methods include a step
of feeding the stream along a predetermined path
through processing stations, where it is first stretched
lengthwise and crosswise, and then wetted with chemical
additives, typically triacetin.

[0005] At a further station located downstream of the
aforementioned processing stations, the filter material is
gathered into a continuous rope or bundle of cylindrical
appearance by respective shaping means.

[0006] In certain prior art embodiments, the shaping
means appear as a funnel-like duct into which the con-
tinuous stream is introduced, carried forward by a flow
of air, its transverse dimension reducing gradually to the
point that the filaments are drawn into a rope, or bundle,
presenting a cross section substantially the same as that
of a cigarette.

[0007] Once formed, the bundle passes through a fur-
ther processing station where it is wrapped by degrees
in a continuous strip of paper material, forming a contin-
uous filter rod that will then be divided up into single plugs
by a rotary cutter device.

[0008] The aforementioned flow of air that carries the
stream through the funnel-like duct is admitted by way
of an annular passage, connecting the duct to a source
of pressurized air.

[0009] The annular passage is inclined relative to the
feed direction of the continuous bundle, in such a manner
that the pressurized air admitted via the passage will en-
ter the duct and invest the outer surface of the bundle of
filter material, assisting its progress toward the outlet of
the duct, as for example described in documents EP
546519 and EP 594054.

[0010] It has been observed thatin prior art machines,
however, the continuous bundle is not transported uni-
formly through the funnel-like duct.

[0011] In effect, the air enters the annular passage at
one or more localized points, with the result that the flow
investing the continuous bundle as it forms internally of
the duct is not homogeneous.

[0012] As aconsequence of the drawback in question,
the bundle is subject to asymmetrical thrust components
that will translate into poor production stability, that is to
say inconsistencies in the filtration properties presented
by a given continuous bundle.

[0013] The object of the present invention is primarily
to provide a machine for manufacturing filters applicable
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to tobacco products, such as will be unaffected by the
drawback mentioned above.

[0014] In particular, the object of the invention is to
provide a machine manufacturing filters for tobacco prod-
ucts that will convey the continuous bundle of filter ma-
terial in a uniform manner.

[0015] A further object of the present invention is to
provide a machine manufacturing filters for tobacco prod-
ucts, having the attributes needed to ensure good pro-
duction stability.

[0016] The stated objects are realized according to the
invention in a machine for manufacturing filters applica-
ble to tobacco products, as characterized in one or more
of the appended claims.

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

- figure 1is a schematic illustration of a machine man-
ufacturing filters for tobacco products, in accordance
with the present invention;

- figure 2 illustrates a detail of the machine in figure
1, viewed in perspective with certain parts omitted
better to reveal others;

- figure 3 illustrates the detail of figure 2 in a section
on llI-1ll, viewed in a first operating configuration;

- figure 4is the section of figure 3, illustrating a second
operating configuration.

[0018] With reference to figure 1, numeral 1 denotes
a machine for manufacturing filters applicable to tobacco
products, embodied in accordance with the present in-
vention.

[0019] Whilst the following specification describes a
single track filter maker, the various elements are refer-
able equally to a twin track machine.

[0020] The machine 1 comprises feed means 2 sup-
plying a continuous stream 100 of filter material, a duct
3 along which the continuous stream 100 of filter material
is directed and formed into a cylindrical bundle 101 (il-
lustrated partially in figure 3), a nozzle 4 at the end of the
duct 3, from which the bundle emerges as a continuous
rod 102, a garniture section 5 along which the continuous
rod 102 is enveloped in a strip 6 of paper plugwrap ma-
terial, and means 7 by which the wrapped rod is cut into
single filter plugs, also feed means 8, illustrated in figures
2, 3 and 4, supplying a flow of air by which the bundle
101 forming within the duct 3 is subjected to an axial
pushing force.

[0021] Referring in particular to figures 2, 3 and 4, the
feed means 8 comprise an inlet port 9 admitting the flow
of air, associated with a fitting 10 for connection to a com-
pressed air supply line (not illustrated), and an annular
passage 11 located between the air inlet 9 and the bore
of the duct 3. For the purposes of the present invention,
the annular passage affords an air gap of which the flow
section is significantly small compared to the length of
the selfsame gap as measured along the flow-through
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direction.

[0022] In the example of figures 2 to 4, accordingly,
the proportions of the annular passage 11 are not to
scale, and in particular, the width of the gap admitting
the flow of air is augmented in order to illustrate the pas-
sage 11 to best advantage.

[0023] Airis conveyed from the inlet port 9 toward the
duct 3 in a direction substantially orthogonal, or ideally
inclined, relative to the feed direction X followed by the
bundle 101 along the duct 3. Also, the air inlet port 9 is
not of annular geometry like the passage 11, but located
at a single point on the periphery of the duct 3, or in any
event a limited number of points (see figures 2 to 4).
[0024] To advantage, the feed means 8 supplying the
flow of air comprise equalizing means 12, preferably of
a type designed to induce a pressure drop, located be-
tween the inlet port 9 and the annular passage 11 and
serving to ensure the supply of a uniform flow of air into
the passage 11.

[0025] Accordingly, the continuous bundle 101 forming
within the duct 3 is invested by a homogeneous flow of
air such as will assist its progress along the selfsame
duct 3, thus favouring a good stability of production (with
filtration properties maintained constant along the full
length of the bundle).

[0026] In particular, the equalizing means 12 comprise
an expansion chamber 13 located between the inlet port
9 admitting the flow of compressed air, and the annular
passage 11.

[0027] The expansion chamber 13 is annular in shape
and fully encircles the innermost part of the duct 3, that
is to say the tube 14 internally of which the continuous
bundle 101 advances.

[0028] The expansion chamber 13 is also connected
to a distribution chamber 15, presenting a wall 16, by way
of which the flow of airis directed into the annular passage
1.

[0029] More exactly, and as illustrated in figures 2, 3
and 4, the compressed air inlet port 9 communicates di-
rectly with the expansion chamber 13, whilst the distri-
bution chamber 15 is located downstream of the expan-
sion chamber 13, presenting an annular configuration
and encircling the tube 14 in like manner to the upstream
chamber 13.

[0030] According to the invention, the aforementioned
wall 16 of the distribution chamber 15, interfacing with
the expansion chamber 13 and intercepting the flow of
air, presents a plurality of holes 17 by which the flow of
air about to enter the annular passage 11 is subjected to
a further equalizing action.

[0031] In practice, the holes 17 serve to induce further
pressure losses in the flow of air, the effect of which being
to equalize the distribution of both the velocity component
and the pressure component in the flow directed through
the annular passage 11 and onto the continuous bundle
101.

[0032] As discernible in figures 3 and 4, the annular
passage 11 is inclined in relation to the feed direction X
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followed by the bundle 101 along the duct 3, and in par-
ticular, inclined at an angle such that the flow of air will
be directed as tangentially as possible onto the bundle
101.

[0033] Theannularpassage 11 iscreated betweentwo
half sections 18 and 19 making up the duct 3.

[0034] In particular, the first half-section 18 of the duct
3 presents a cavity 20 establishing a first segment of the
aforementioned tube 14 through which the bundle 101
is directed.

[0035] The cavity 20 is of substantially convergent fun-
nel-like geometry, and thus easily associated with the
feed means 2 from which the continuous stream 100 of
filter material is received.

[0036] A cavity 20 of the type in question could be em-
bodied as a succession of rectilinear conical duct portions
joined suitably one to the next, or alternatively, with a
continuous profile of which the geometry appears sub-
stantially parabolic or comparable to cubic splines or
splines of higher order.

[0037] The second half-section 19 of the duct 3 is as-
sociated stably with the first half-section 18 and translat-
able relative thereto along an axis parallel to the feed
direction X followed by the cylindrical bundle 101 forming
in the duct, as will be made clearer in due course.
[0038] The first and second half-sections 18 and 19
present respective annular surfaces denoted 21 and 22,
breasted one with another and inclined relative to the
aforementioned feed direction X of bundle 101.

[0039] The two annular surfaces 21 and 22 in question
combine operationally to delimit a main portion of the
passage 11.

[0040] More exactly, and as emphasized pictorially in
figures 2 to 4 of the drawings, the two inclined annular
surfaces 21 and 22 make no contact, but are distanced
slightly one from another.

[0041] Advantageously, the distance separating the
two inclined annular surfaces 21 and 22 can be adjusted
by translating the second half-section 19 relative to the
first half-section 18, so as to widen or narrow the flow
section afforded by the passage 11: see figure 3, for ex-
ample, where the flow section of the passage 11 is at
minimum, or figure 4, where the flow section is at maxi-
mum.

[0042] To enable the aforementioned relative transla-
tory motion between the two half-sections 18 and 19, the
second half-section 19 is aligned and associated coaxi-
ally with the first half-section 18 by way of suitable cou-
pling means, which in the preferred embodiment illustrat-
ed are embodied as respective screw threads 23.
[0043] Thus, rotating the second half-section 19 about
an axis coinciding with the feed direction X of the bundle
101, this same second half-section 19 can be distanced
from the first half-section 18, and the flow section of the
passage 11 widened.

[0044] Importantly, the flow equalizing means 12, and
more precisely the expansion chamber 13 and the dis-
tribution chamber 15, are associated permanently with
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the first half-section 18 and therefore remain stationary
during the movement by which the flow section of the
annular passage 11 is adjusted.

[0045] Moreover, since only the second half-section
19 of the duct is repositioned to widen or narrow the flow
section of the annular passage 11, there is no risk that
traces of chemical compounds, utilized to treat the con-
tinuous stream 101 of filter material upstream of the duct
3, will be released during the operation of adjusting the
passage 11.

[0046] In effect, the second half-section 19 is located
downstream of the first half-section 18, as already men-
tioned, and coupled directly to the nozzle 4 from which
the bundle 101 emerges.

[0047] The first half-section 18 presents a sleeve 24
in which the second half-section 19 is insertable and on
which an aforementioned coupling thread 23 is formed.
The outer surface of the sleeve 24 presents a set screw
25 passing through the sleeve 24 wall, by which the sec-
ond half-section 19 is engaged and locked in the selected
angular position.

[0048] To rotate the second half-section 19 relative to
the first half-section 18, accordingly, it suffices to loosen
the set screw 25, whereupon the second half-section 19
can be turned one way or the other by means of drive
holes 26 located in the end face.

[0049] To advantage, the terminal portion of the annu-
lar passage 11 is incorporated directly into a portion of
the aforementioned tube 14 coinciding with a substan-
tially cylindrical cavity 27 afforded by the second half-
section 19.

[0050] More particularly, the portion of the tube 14 af-
forded by the second half-section 19 presents a plurality
of grooves 28 extending parallel to the feed direction X
of the bundle 101, also parallel one with another and
distributed circumferentially around the tube 14.

[0051] Accordingly, and to advantage, even in the
eventthat the alignmentofthe bundle 101 of filter material
should be less than perfectly symmetrical on entering the
duct 3, and more especially the tube 14, the grooves 28
will ensure that the flow of air continues to invest the
entire surface of the bundle 101 and thus cause the ma-
terial to advance correctly.

[0052] In addition, by favouring an axial orientation of
the air flow into the tube 14, the grooves 28 also function
actively as flow guides.

[0053] The objects stated at the outset are realized in
accordance with the invention.

[0054] In effect, the equalizing means ensure that the
pressure and velocity of the air flowing into the annular
passage and destined to invest the bundle gathering in
the duct will be, to all intents and purposes, uniformly
distributed around the entire annular periphery of the pas-
sage inlet section.

[0055] In particular, the function of the expansion
chamber and the distribution chamber is to handle the
flow of air from the inlet port to the annular passage in
such a way that it will be rendered uniform and without
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appreciable variations orimbalances in pressure and ve-
locity.

[0056] In this way, even utilizing just the one inlet port,
or at all events a limited number of inlet ports, any asym-
metrical distribution of pressure and velocity components
in the air flow, considered in relation to the inlet section
of the annular passage, is significantly attenuated, so
that the flow of air will present substantially the same
pressure and velocity characteristics when passing both
through the portion of the passage located in close prox-
imity to the inlet port and through the portion of the pas-
sage located farthest from the inlet port.

[0057] This ensures that the pressure and velocity of
the air flow ultimately investing the rope or bundle of fil-
aments forming along the duct will be substantially uni-
form around the entire periphery of the bundle, thereby
guaranteeing that the bundle advances correctly and
maintaining good production stability.

Claims

1. A machine manufacturing filters for tobacco prod-
ucts, comprising

- feed means (2) supplying at least one contin-
uous stream (100) of filter material,

- a duct (3) along which the continuous stream
(100) is directed and gathered into a cylindrical
rope or bundle (101) of such filter material,

- a nozzle (4) at the end of the duct (3) from
which the bundled filter material emerges as a
continuous rod (102),

- cutting means (7) by which the rod (102) is
divided into discrete filter plugs, and

- feed means (8) supplying a flow of air by which
the gathering bundle (101) is forced axially along
the duct (3), comprising an inlet port (9) admit-
ting the flow of air and an annular passage (11)
located between the inlet port (9) and the bore
of the duct (3),

the feed means (8) supplying a flow of air com-
prising

an expansion chamber (13) which is an annular
chamber and that is placed in direct communi-
cation with the air flow inlet port (9);

a distribution chamber (15) located between the
expansion chamber (13) and the annular pas-
sage (11); characterised in that

the distribution chamber (15) is annular and
comprises a wall (16) furnished with a plurality
of holes (17) offered directly to the expansion
chamber (13), serving to equalize the flow of air
entering the distribution chamber (15).

2. A machine as in claim 1, wherein the distribution
chamber (15) is placed in direct communication with
the annular passage (11).
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A machine as in claim 1, wherein the duct (3) com-
prises a first half-section (18) and a second half-sec-
tion (19) disposed coaxially with and engaging one
another, presenting respective annular surfaces (21,
22) inclined relative to a feed direction (X) followed
by the gathering bundle (101) and combining to cre-
ate at least a part of the annular passage (11).

A machine as in claim 3, wherein the second half-
section (19) comprises a plurality of grooves (28),
presented by a wall of a tube (14) afforded by the
duct (3), through and along which the bundle (101)
is directed and gathered

A machine as in claim 3, wherein the second half-
section (19) is capable of movement relative to the
first half-section (18) in a direction parallel to the feed
direction (X) followed by the bundle (101), to the end
of increasing or reducing the flow section afforded
by the annular passage (11).

A machine as in claim 5, wherein flow equalizing
means (12) are embodied integrally with the first half-
section (18).

A machine asin claim 6, wherein the first half-section
(18) comprises a cavity (20) presenting a substan-
tially convergent funnel-like appearance, through
and along which the bundle (101) is directed and
gathered, directed at one end toward Lhe feed
means (2) supplying the filter material, and toward
the nozzle (4) at the opposite end.

A machine as in claim 7, wherein the cavity (20) ap-
pears as succession of rectilinear conical duct por-
tions joined one to the next.

A machine as in claim 7, wherein the cavity (20)
presents a continuous and streamlined profile of sub-
stantially parabolic geometry, or comparable to cubic
splines or splines of higher order.

A machine as in claim 5, wherein the second half-
section (19) is associated movably with the first half-
section (18) by way of a screw-threaded coupling
(23).

Patentanspriiche

1.

Maschine zur Herstellung von Filtern fiir Tabakpro-
dukte, Folgendes beinhaltend:

- Zufuhrmittel (2) zum Zuflihren zumindest eines
Endlosstrangs (100) aus Filtermaterial;

- einen Kanal (3), entlang dem der Endlosstrang
(100) geleitet und zu einem zylindrischen Tau
oder Biindel (101) aus solchem Filtermaterial
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zusammengefihrt wird;

- eine Dise (4) an dem Ende des Kanals (3) aus
der das geblndelte Filtermaterial als Endlos-
stange (102) austritt,

- Schneidmittel (7), durch welche die Stange
(102) in einzelne Filterstopfen zerteilt wird,;

- Zufuhrmittel (8) zum Zuflihren eines Luftstro-
mes, durch den das zusammenzufiihrende Biin-
del (101) axial entlang dem Kanal (3) zwangs-
gefuhrt wird, beinhaltend eine Einlassoffnung
(9) fur den Einlass des Luftstroms und einen
ringférmigen Durchgang (11), der zwischen der
Einlass6ffnung (9) und der Bohrung des Kanals
(3) angeordnet ist, wobei die Zufuhrmittel (8)
zum Zuflihren eines Luftstromes eine Expansi-
onskammer (13) beinhalten, die als ringférmige
Kammer ausgebildet ist und in direkte Verbin-
dung mit der Einlasséffnung (9) fir den Luft-
strom gesetzt ist;

- eine Verteilungskammer ( 15), die zwischen
der Expansionskammer (13) und dem ringfor-
migen Durchgang (11) angeordnet ist;
dadurch gekennzeichnet, dass die Vertei-
lungskammer (15) ringférmig ist und eine Wand
(16) beinhaltet, die mit mehreren Léchern (17)
versehen ist, die direkt auf die Expansionskam-
mer (13) weisen und zum Ausgleichen des in
die Verteilungskammer (15) eintretenden Luft-
stroms dienen.

Maschine nach Anspruch 1, worin die Verteilungs-
kammer (15) in direkte Verbindung mit dem ringfor-
migen Durchgang (11) gesetzt ist.

Maschine nach Anspruch 1, worin der Kanal (3) ei-
nen ersten Halbabschnitt (18) und einen zweiten
Halbabschnitt (19) beinhaltet, die koaxial zueinander
und ineinander eingreifend angeordnet sind und je-
weils entsprechende ringférmige Oberflachen (21,
22) aufweisen, die relativ zu einer von dem zusam-
menzuflihrenden Biindel (101) verfolgten Vorschub-
richtung (X) schrag geneigt sind und zusammenwir-
ken, um zumindest einen Teil des ringférmigen
Durchgangs (11) zu bilden.

Maschine nach Anspruch 3, worin der zweite Halb-
abschnitt (19) mehrere Rillen (28) beinhaltet, die an
einer vom Kanal (3) aufgewiesenen Wand eines
Rohres (14) ausgebildet sind, durch das und entlang
dem das Bundel (101) geleitet und zusammenge-
fuhrt wird.

Maschine nach Anspruch 3, worin der zweite Halb-
abschnitt (19) in der Lage ist, eine Bewegung relativ
zu dem ersten Halbabschnitt (18) in einer Richtung
parallel zu der von dem Biindel (101) verfolgten Vor-
schubrichtung (X) auszufiihren, um den von dem
ringférmigen Durchgang (11) aufgewiesenen Stro-
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mungsquerschnitt zu vergroRern oder zu verringern.

Maschine nach Anspruch 5, worin Strdmungsaus-
gleichsmittel (12) einteilig mit dem ersten Halbab-
schnitt (18) ausgefihrt sind.

Maschine nach Anspruch 6, worin der erste Halbab-
schnitt (18) einen Hohlraum (20) beinhaltet, der eine
im Wesentlichen konvergierende trichterartige Ge-
stalt aufweist, durch den und entlang dem das Buln-
del (101) geleitet und zusammengefihrt wird, und
der mit einem Ende zu den Zufuhrmitteln (2) fiir das
Zufiihren des Filtermaterials und mit dem gegen-
Uberliegenden Ende zu der Diise (4) hin ausgerichtet
ist.

Maschine nach Anspruch 7, worin der Hohlraum (20)
als eine Aufeinanderfolge geradliniger, konischer
Kanalabschnitte erscheint, die jeweils einer mit dem
nachfolgenden verbunden sind.

Maschine nach Anspruch 7, worin der Hohlraum (20)
ein kontinuierliches und stromlinienférmiges Profil
mit im Wesentlichen parabolischer Geometrie auf-
weist, beziehungsweise vergleichbar ist mit kubi-
schen Splines oder Splines héheren Grades.

Maschine nach Anspruch 5, worin der zweite Halb-
abschnitt (19) mittels einer Schraubverbindung (23)
beweglich mit dem ersten Halbabschnitt (18) ver-
bunden ist.

Revendications

1.

Une machine de fabrication de filtres pour produits
du tabac, comprenant

- des moyens d’alimentation (2) alimentant au
moins un flux continu (100) de matériau filtrant,
- un conduit (3) le long duquel le flux continu
(100) est dirigé et rassemblé en un cordon ou
faisceau cylindrique (101) dudit matériau filtrant,
- un embout (4) a la fin du conduit (3) d’'ou le
matériau filtrant en faisceau sort sous la forme
d’un boudin continu (102),

- des moyens de coupe (7) servant a diviser le
boudin (102) en bouts filtres discrets, et

- des moyens d’alimentation (8) alimentant un
flux d’air servant a forcer axialement le faisceau
(101) rassemblé le long du conduit (3), compre-
nant un orifice d’entrée (9) pour I'admission du
flux d’air etun passage annulaire (11) situé entre
I'orifice d’entrée (9) et I'alésage du conduit (3),
lesdits moyens (8) d’alimentation d’un flux d’air
comprenant une chambre d’expansion (13) qui
consiste en une chambre annulaire et qui est
mise en communication directe avec l'orifice (9)
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d’entrée du flux d’air ; une chambre de distribu-
tion (15) située entre la chambre d’expansion
(13) et le passage annulaire (11) ; ladite machi-
ne étant caractérisée en ce que lachambre de
distribution (15) est annulaire et comprend une
paroi (16) dotée d’'une pluralité de trous (17) fai-
sant directement face ala chambre d’expansion
(13) et servant a égaliser le flux d’air entrant
dans la chambre de distribution (15).

La machine selon la revendication 1, caractérisée
en ce que la chambre de distribution (15) est mise
en communication directe avec le passage annulaire

(11).

La machine selon la revendication 1, caractérisée
en ce que le conduit (3) comprend une premiére
demi-partie (18) et une deuxieme demi-partie (19)
coaxiales entre elles et en prise réciproque, présen-
tant des surfaces annulaires (21, 22) respectives in-
clinées par rapport a une direction d’alimentation (X)
suivie par le faisceau (101) rassemblé et se combi-
nant pour définir au moins une partie du passage
annulaire (11).

La machine selon la revendication 3, caractérisée
en ce que la deuxiéme demi-partie (19) comprend
une pluralité de rainures (28), présentées par une
paroi d’un tube (14) présenté par le conduit (3), a
travers lequel et le long duquel le faisceau (101) est
dirigé et rassemblé.

La machine selon la revendication 3, caractérisée
en ce que la deuxiéme demi-partie (19) peut se dé-
placer par rapport a la premiére demi-partie (18)
dans une direction parallele a la direction d’alimen-
tation (X) suivie par le faisceau (101), afin d’augmen-
ter ou de réduire la section de passage présentée
par le passage annulaire (11).

La machine selon la revendication 5, caractérisée
en ce que les moyens (12) d’égalisation du flux sont
intégralement réalisés avec la premiére demi-partie
(18).

La machine selon la revendication 6, caractérisée
en ce que la premiere demi-partie (18) comprend
une cavité (20) ayant I'aspect d’'un entonnoir essen-
tiellement convergent, a travers laquelle et le long
de laquelle le faisceau (101) est dirigé et rassemblé,
et orientée a une extrémité vers les moyens d’ali-
mentation (2) alimentant le matériau filtrant, et vers
'embout (4) a I'extrémité opposée.

La machine selon la revendication 7, caractérisée
en ce que la cavité (20) apparait comme une suc-
cession de portions de conduit coniques et rectili-
gnes raccordées les unes aux autres.
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La machine selon la revendication 7, caractérisée
en ce que la cavité (20) présente un profil continu
etaérodynamique de géométrie essentiellement pa-
rabolique, ou comparable a des splines cubiques ou
des splines d’ordre supérieur.

La machine selon la revendication 5, caractérisée
en ce que ladeuxiéme demi-partie (19) est associée
de fagon mobile a la premiére demi-partie (18) par
l'intermédiaire d’un accouplement fileté (23).
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