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Description

[0001] An object of the application is a feeding unit for
feeding beads and an apparatus for manufacturing rods
of tobacco industry.

[0002] Thisinventionrelatesto afeeding of spherical or
oval objects which are placed into rods being tobacco
industry products or semi-finished products. For the sake
of simplicity, such objects will be hereinafter referred to as
beads. A known product in the market are cigarettes
whose filters are provided with beads comprising aro-
matic or odorous substances. The substances com-
prised in the beads are released during smoking or yet
before lighting up a cigarette by squeezing the filter
resulting in crushing a bead. In the production process,
the beads are placed in continuous rods which are cut
into rods, and the rods are cut into segments which are
connected with other semi-finished products.

[0003] A difficult and a very significant issue is the
feeding of individual beads to a machine forming filters
atgreat speeds in a way which guarantees that the beads
remain undamaged and a high feeding efficiency is main-
tained, i.e. each manufactured filter rod actually com-
prises correctly placed beads.

[0004] There are known bead feeders in which, tubes
are used for feeding the beads to an area from which they
are transferred to a bead delivery wheel with the function
of the said wheel being to place the delivered beads into
the filter material, between the fibres of the filter material
or between the segments made of filter or other material.
[0005] Patent US 7,975,877B2 discloses a bead fee-
der, wherein the bead feeding unit is provided with a
plurality of tubes which are radially connected with a
cylindrical bowl, whereas the tubes rotate together with
the bowl, and the beads are picked up by means of
vacuum by a bead transfer wheel from pockets situated
at the outlets of the tubes, and then transferred to a bead
delivery wheel.

[0006] The document WO 2009/071271 discloses a
bead feeder in which the bead feeding unit is provided
with passageways rotating with the bowl, where the
beads are fed to a bead delivery wheel after separating
the lowermost bead from those situated above it using a
stationary arched wedge-ended element.

[0007] The document WO 2009/071272 discloses a
similar bead feeder, where the beads are fed to a bead
delivery wheel using two plates having a plurality of
openings and rotating relative to each other, and a bead
is fed after aligning respective openings directly on top of
each other.

[0008] Patent EP2617302B1 discloses a solution, in
which the beads are fed through supply channels to
holding pockets from which they are further transferred
to a feeding wheel after pushing them out of the pockets
by means of a cam.

[0009] The object of this invention is to develop an
improved feeding unit for the feeding of beads in a rod
manufacturing apparatus to be applied in different con-
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figurations of the apparatus.

[0010] The object of the invention is a feeding unit for
bead feeding comprising a supply channel to feed a
stream of beads, a transferring wheel provided with at
least one transferring pocket, a pushing mechanism
comprising a holding pocket to receive the beads from
the supply channel and a pushing element to transfer the
beads individually from the holding pocket to the trans-
ferring wheel. The unit according to the invention is
characterised in that the pushing element having a push-
ing edge is a rotational element with a horizontal rota-
tional axis, with the pushing edge being adapted to pass
during the rotation through the holding pocket and the
transferring channel in order to push the bead out of the
holding pocket through the transferring channel to the
transferring pocket. The unit according to the invention is
characterised in that the pushing elementis a plate with a
cylindrical surface.

[0011] The unit according to the invention is charac-
terised in that the transferring channel leads tangentially
to the transferring wheel.

[0012] The unit according to the invention is charac-
terised by being provided with at least one guide next to
the path of movement of the transferring pocket.

[0013] The unit according to the invention is charac-
terised in that the guide on a side of supply channel has
the form of two concentric circular surfaces.

[0014] The unit according to the invention is charac-
terised in that the rotational axis of the pushing element
overlaps a rotational axis of the transferring wheel.
[0015] The object of the invention is also an apparatus
for manufacturing rods of a continuous rod provided with
a filling material feeding unit, a feeding unit for bead
feeding, a forming unit for continuous rod forming, a
cutting head for continuous rod cutting into individual
rods, with the feeding unit for bead feeding being pro-
vided with a feeding wheel having a plurality of transport-
ing pockets to transfer the beads, and atleast one feeding
unit according to the invention.

[0016] The feeding unit according to the invention
guarantees that each position of the bead after leaving
the supply channel on the path to the continuous rod
being formed is fully controlled. Furthermore, it is possi-
ble to use the feeding unit in different configurations of the
rod manufacturing apparatus. Among others, it is possi-
ble to use the feeding unit to manufacture the rods of a
continuous rod in which the beads are unevenly spaced.
[0017] The object of the invention is shown in a pre-
ferred embodiment in a drawing in which:

Figs. 1 to 4 show rods comprising various filling
materials including beads,

Fig. 5 shows a rod manufacturing apparatus in the
first embodiment,

Fig. 6 shows a feeding unit,

Figs. 7, 8 show the feeding unit,

Fig. 9 shows a cross-section through a guiding chan-
nel,
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Fig. 10 shows the rod manufacturing apparatus in
the second embodiment, and

Fig. 11 shows the rod manufacturing apparatusin the
third embodiment.

[0018] Anexamplefilterrod R showninacross-section
in Fig. 1 comprises four objects in the form of beads C
situated among the fibres F of the filter material. The
beads C are placed along the axis k of the filter rod R and
centrally relative to the axis k. Fig. 2 shows a filter rod R’
comprising the segments S1, S2 and the beads C placed
in the spaces between the segments. A rod R" shown in
Fig. 3 comprises the segments S1, S2 and two kinds of
beads C1 and C2 situated alternately in successive
spaces between the segments.

[0019] Fig. 5 shows an apparatus 1 for manufacturing
the rods R of a continuous material strip 2 in the first
embodiment. The material strip 2 comprises acetate
fibres supplied from a material bale 3, alternatively the
material strip may be made of a different filling material in
the form of tobacco, cellulose foil, paper or fibres having
filtering properties, both smooth and corrugated. The
apparatus 1 for manufacturing the rods R is provided
with feeding unit 4 for feeding a material 2 (generally
filling material) wherein the material strip 2 is subjected to
processing. The apparatus 1 comprises a feeding unit 5
arranged to feed the beads C, a forming unit 6 and a
cutting head 7. In the manufacturing process, the beads
C, generally spherical objects, are placed within the
material strip, whereas the said beads C after forming
a continuous rod CR in the forming unit 6 will be situated
inside the continuous rod, and after cutting such contin-
uous rod by means of the cutting head 7 will be situated
inside individual rods R. The apparatus 1 comprises a
guiding unit 8 for material strip guiding and preliminary
material compression, a compressing unit 9 for strip
compression and continuous rod CR forming. Whilst
forming the continuous rod CR is wrapped with a band
of a wrapping material P fed by a wrapping material
feeding unit 10. The apparatus 1 is provided with a
forming unit 12 for final forming and lengthwise gluing
of the continuous rod CR. The guiding unit 8, the com-
pressing unit9 and the forming unit 12 constitute together
a forming apparatus for forming the continuous rod CR.
[0020] Fig. 6 shows the feeding apparatus 5 compris-
ing a feeding wheel 20 and five feeding units 21 feeding
the beads C to the transporting pockets 22 situated on a
circumferential surface 23 of the feeding wheel 20. The
number of feeding units depends on the quantity of beads
which are to be placed into the continuous rod CR. As
shown in Fig. 7, the feeding unit 21 comprises a supply
channel 24, a pushing mechanism 25 and a transferring
wheel 26 with the rotational axis m. The pushing mechan-
ism 25 comprises a body 27 which in the embodiment
shown has the shape of a cylinder. In the body 27, on its
lateral surface 28, there are situated a holding pocket 29
and a transferring channel 30 extending from the holding
pocket 29 towards the transferring wheel 26. The trans-
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ferring channel 30 is situated diagonally to the generator
of the body 27 and tangentially to the transferring wheel
26, whereas the transferring channel 30 is directed in
accordance with the direction of rotation of the transfer-
ring wheel 26 marked with an arrow. The pushing me-
chanism 25 comprises a movable pushing element 31
having a pushing edge 32. The pushing element 31 has
the form of a plate which may be flat or may be shaped as
a sector of a cylindrical surface. The pushing element 31
is rotatably mounted so as to rotate around the axis n,
whereas the pushing element 31 moves in a groove 33
made in the body 27, also shown in Fig. 8 and Fig. 9. The
rotational axis n of the pushing element 31 may overlap
the rotational axis m of the transferring wheel 26. The
pushing element 31 moves with a speed v1. The pushing
element 31 rotates so that the pushing edge 32 passes
through the holding pocket 29 and the transferring chan-
nel 30 as shown in Fig. 7. The bead C fed from the supply
channel 24 falls into the holding pocket 29. The move-
ment of the pushing element 31 causes that the pushing
edge 32 pushes the bead C out of the holding pocket 29
through the transferring channel 30 towards the transfer-
ring wheel 26 to the transferring pocket 34. The pushing
element 31 makes a rotation as a result of which the bead
C is transferred from the holding pocket 29 through the
transferring channel 30 to the transferring pocket 34. The
transferring wheel 26 may be provided with two transfer-
ring pockets 34, and the pushing mechanism 25 may be
provided with two pushing elements 31. A greater num-
ber of transferring pockets 34 and pushing elements 31 is
also possible. The transferring pocket 34 moves with a
speed v2, whereas the speed v2 may be equal to the
speed v1. At the time of pushing the bead C out of the
holding pocket 29 and of the transferring channel 30 the
speed v1 may be momentarily greater than the speed v2,
as aresultofwhich the time of transfer of the bead C to the
transferring pocket 34 is shortened.

[0021] Thebead C, while being transferred downwards
to the transporting pocket 22, moves in the transferring
pocket 34 on a circular path in a guiding channel 42
formed by surfaces 35 and 36, a ring 40 and an outer
guide 41 (the channel 42 is shown in a cross-section in
Fig.8;inFig. 7 the guide 41is notshown, andthering40is
shown with a broken line). In the circumferential surface
37 ofthe transferring wheel 26, there is a groove 38 which
passes also through the transferring pocket 34. In the
lower part of the transferring wheel 26, there is situated a
plough 39 in the form of a flat element inserted into the
groove 38, the function of the plough 39 being to push the
bead C out of the transferring pocket 34 to the transport-
ing pocket 22 on the feeding wheel 20.

[0022] Inthe feeding unit5in Fig. 6, in the first feeding
unit 21 and the third feeding unit 21", the transferring
wheel 26 takes the position before feeding the bead C
from the transferring pocket 34 to the transporting pocket
22 of the feeding wheel 20. In the second feeding unit 21’
and the fourth feeding unit 21", the transferring wheel 26
takes the position after feeding the bead C from the
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transferring wheel 34 to the transporting pocket 22 of the
feeding wheel 20. In the fifth feeding unit 21””, the trans-
ferring wheel 26 takes the position directly after supplying
the bead C to the transferring pocket 34. During a rotation
of the feeding wheel 20, the successive transporting
pockets 22 are filled with the beads C so as to fill all
pockets 22 of the feeding wheel 20. For the respective
feeding units 21, the plough 39 may take different posi-
tions, and the length of the outer guide 41 must be
respectively selected. The beads C of one kind or of
different kinds may be supplied to the respective feeding
units 21. In the case of a need to manufacture rods
comprising unevenly spaced beads the transporting
pockets 22 have to be unevenly spaced on the circum-
ference of the feeding wheel 20. The feeding units 21 may
be spaced at uneven intervals around the feeding wheel
20.

[0023] Fig. 10 shows a feeding unit wherein the body
27’ has a smaller diameter than the transferring wheel 26.
The pushing element 31’ in the pushing mechanism 25’
has a rotational axis n parallel to and shifted from the
rotational axis m of the transferring wheel 26.

[0024] The rod manufacturing apparatus 1’ in the sec-
ond embodimentshownin Fig. 11 is provided with a unit4’
for the feeding of filling material in the form of segments
S1, S2 of which the rod R’ shown in Fig. 2 is made. The
segments S1, S2 may be segments made of filter materi-
al or any other material. The segments S1, S2 are sup-
plied by feeding modules 51, 52 and transferred to a
forming unit 6’ by means of a transferring module 53.
The apparatus 1’ is provided with the feeding unit 5 built
similar to the first embodiment. If two different kinds of
beads C1, C2 are alternately supplied to successive
feeding units 21, the apparatus 1’ according to the sec-
ond embodiment may be used to manufacture the rods R"
as shown in Fig. 3.

[0025] The rod manufacturing apparatus 1" in the third
embodiment shown in Fig. 12 is provided with the unit 4’
for feeding of filling material in the form of segments S1,
S2 similarto the second embodiment. The apparatus 1"is
provided with two feeding units 5’, 5" feeding two different
kinds of beads C1, C2 and may be used to manufacture
rods in which the beads C1, C2 are placed alternately in
successive spaces between the segments S1, S2 as
shown in Fig.3. Furthermore, the apparatus 1" may be
used to manufacture the rods as shown in Fig. 4 where in
one space between the segments S1, S2 two beads C1,
C2 are situated. The first feeding unit 5’ may feed the
bead C1 of the first kind, and the second feeding unit 5"
may feed the bead C2 of the second kind.

Claims

1. Afeeding unit (21) for feeding beads (C) comprising

a supply channel (24) for feeding a stream of
beads (C),
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a transferring wheel (26) provided with at least
one transferring pocket (34),

a pushing mechanism (25) comprising a holding
pocket (29) for receiving the beads (C) from the
supply channel (24), a transferring channel (30),
and a pushing element (31) for transferring the
beads (C) individually from the holding pocket
(29) via the transferring channel (30) to the
transferring wheel (26),

characterised in that

the pushing element (31) having a pushing edge
(32) is a rotatable element with a horizontal
rotational axis (n),

the pushing edge (32) being arranged for pas-
sing during the rotation through the holding
pocket (29) and the transferring channel (30)
in order to push the bead (C) out of the holding
pocket (29) through the transferring channel
(30) to the transferring pocket (34).

The unit as in claim 1 characterised in that the
pushing element (31) is a plate having a cylindrical
surface.

The unitas in claim 1 or 2 characterised in that the
transferring channel (30) adjoins tangentially to the
transferring wheel (26).

The unit as in any of the claims from 1 to 3 char-
acterised by being provided with at least one guide
arranged next to a path of movement of the transfer-
ring pocket (34).

The unit as in claim 4 characterised in that the
guide on a side of the supply channel (24) has the
form of two concentric circular surfaces (35, 36).

The unit as in any of the claims from 1 to 5 char-
acterised in that the rotational axis (n) of the push-
ing element (31) overlaps a rotational axis (m) of the
transferring wheel (26).

An apparatus for manufacturing rods of a continuous
rod (CR) provided with a filling material feeding unit
(4, 4’), a feeding unit (5, 5’) for feeding beads (C), a
forming unit for forming a continuous rod (CR), a
cutting head (7) for cutting the continuous rod (CR)
into individual rods (R, R, R"),

characterised in that

the feeding unit (5, 5’) for feeding beads (C) is
provided with a feeding wheel (20) having a plurality
of transporting pockets (22) for transferring the
beads (C), and at least one feeding unit (21) accord-
ing to any of the claims from 1 to 6.
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Patentanspriiche

1.

Zufihreinheit (21) fir das Zufiihren von Kugeln (C),
umfassend

einen Zufuhrkanal (24) zum Zufihren eines
Stroms von Kugeln (C),

ein Forderrad (26), das mit mindestens einer
Fordertasche (34) versehen ist,

einen Schiebemechanismus (25), umfassend
eine Haltetasche (29) zum Aufnehmen der Ku-
geln (C) aus dem Zufiihrkanal (24), einen Uber-
gabekanal (30) und ein Schiebelement (31) zum
Ubergeben der Kugeln (C) einzeln aus der Hal-
tetasche (29) iiber den Ubergabekanal (30) an
das Forderrad (26),

dadurch gekennzeichnet, dass

das Schiebeelement (31), das eine Schiebe-
kante (32) aufweist, ein drehbares Element
mit einer horizontalen Drehachse (n) ist,

wobei die Schiebekante (32) derart angeordnet
ist, dass sie wahrend der Drehung derart durch
die Haltetasche (29) und den Ubergabekanal
(30) verlauft, dass die Kugel (C) aus der Halte-
tasche (29) durch den Ubergabekanal (30) zu
der Fordertasche (34) geschoben wird.

Einheit nach Anspruch 1, dadurch gekennzeich-
net, dass das Schiebeelement (31) ein Flachteil mit
einer zylinderartigen Oberflache ist.

Einheit nach Anspruch 1 oder 2, dadurch gekenn-
zeichnet, dass der Ubergabekanal (30) tangential
an das Forderrad (26) anschlieft.

Einheit nach einem der Anspriiche 1 bis 3, dadurch
gekennzeichnet, dass sie mit mindestens einer
Fuhrung versehen ist, die benachbart zu einem Be-
wegungsweg der Fordertasche (34) angeordnet ist.

Einheit nach Anspruch 4, dadurch gekennzeich-
net, dass die Fiilhrung auf einer Seite des Zuflhr-
kanals (24) die Form von zwei konzentrischen kreis-
férmigen Flachen (35, 36) aufweist.

Einheit nach einem der Ansprtiche 1 bis 5, dadurch
gekennzeichnet, dass die Drehachse (n) des
Schiebeelements (31) eine Drehachse (m) des For-
derrads (26) Uberlappt.

Vorrichtung zur Herstellung von Staben aus einem
Endlosstab (CR) mit einer Flllmaterialzufiihreinheit
(4, 4°), einer Zufuhreinheit (5, 5°) fur das Zuflihren
von Kugeln (C), einer Formungseinheit zum Formen
eines Endlosstabs (CR) und einem Schneidkopf (7)
zum Schneiden des Endlosstabs (CR) in einzelne
Stabe (R, R’, R"),

dadurch gekennzeichnet, dass
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die Zuflhreinheit (5, 5’) zum Zufiihren von Kugeln
(C) mit einem Zufiihrrad (20), das mehrere Forder-
taschen (22) fiir das Férdern der Kugeln (C) auf-
weist, und mindestens einer Zufiihreinheit (21) nach
einem der Anspriiche 1 bis 6 versehen ist.

Revendications

Unité d’alimentation (21) pour distribuer des billes
(C) comprenant un canal de fourniture (24) pour
distribuer un flux de billes (C),

une roue de transfert (26) pourvue d’au moins
une poche de transfert (34),

un mécanisme de poussée (25) comprenant
une poche de retenue (29) pour recevoir les
billes (C) a partir du canal de fourniture (24),
un canal de transfert (30) et un élément de
poussée (31) pour transférer les billes (C) indi-
viduellement a partir de la poche de retenue (29)
parl'intermédiaire du canal de transfert (30) vers
la roue de transfert (26), caractérisée en ce
que

I'élémentde poussée (31) présentantun bord de
poussée (32) est un élément rotatif avec un axe
de rotation (n) horizontal,

le bord de poussée (32) étant agencé pour
passer, pendant la rotation, a travers la poche
de retenue (29) et le canal de transfert (30) afin
de pousser la bille (C) hors de la poche de
retenue (29) a travers le canal de transfert
(30) vers la poche de transfert (34).

Unité selon la revendication 1, caractérisée en ce
que I'élément de poussée (31) est une plaque pré-
sentant une surface cylindrique.

Unité selon la revendication 1 ou 2, caractérisée en
ce que le canal de transfert (30) se trouve adjacent
de maniére tangente a la roue de transfert (26).

Unité selon I'une quelconque des revendications 1 a
3, caractérisée en ce qu’elle est pourvue d’au
moins un guide agencé a proximité d’un trajet de
mouvement de la poche de transfert (34).

Unité selon la revendication 4, caractérisée en ce
que le guide d’un c6té du canal de fourniture (24)
présente la forme de deux surfaces (35, 36) circu-
laires concentriques.

Unité selon I'une quelconque des revendications 1 a
5, caractérisée en ce que 'axe de rotation (n) de
I'élément de poussée (31) chevauche un axe de
rotation (m) de la roue de transfert (26).

Appareil pour fabriquer des tiges d’une tige continue
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(CR) pourvu d’'une unité d’alimentation de matériau
de remplissage (4, 4’), d’'une unité d’alimentation (5,
5") pour distribuer des billes (C), d’'une unité de
formation pour former une tige continue (CR), d’'une
téte de coupe (7) pour couper la tige continue (CR)
en tiges (R, R’, R") individuelles,

caractérisé en ce que

I'unité d’alimentation (5, 5°) pour distribuer des billes
(C) est pourvue d’une roue d’alimentation (20) pré-
sentant une pluralité de poches de transport (22)
pour transférer les billes (C), et d’au moins une unité
d’alimentation (21) selon I'une quelconque des re-
vendications 1 a 6.
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