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Description

[0001] The object of the application is an apparatus for
picking up a loose substance in the tobacco industry
equipment, a scraper for such apparatus and a method
of feeding the loose substance.

[0002] In the machines for manufacturing multi-seg-
ment filters, there is the need of feeding multiple various
filter segments from multiple feeding devices as well as
the need of feeding filter materials in the loose form, such
as granulated carbon. Thefilter material in the loose form,
for reasons of simplification hereinafter referred to as
loose substance, is fed to receiving spaces so called
chambers, formed between filter segments placed on a
partly rolled up cigarette paper, i.e. while forming a con-
tinuous filter rod which will be later cut into multi-segment
filter rods. The loose substance is fed into spaces be-
tween the filter segments from above between deflected
edges of the cigarette wrapping paper as disclosed in
US4185645 From the DE2316692 document a solution
is known according to which the loose substance is
poured into spaces between segments through specially
prepared holes in the cigarette paper covering from
above the spaces between the segments as well as the
segments themselves. Some of manufacturers of ciga-
rette filters require and there is a demand for devices
which precisely measure the portions of the loose sub-
stance and feed them to corresponding chambers be-
tween the filter segments at high speeds of movement
of such chambers. From the description of DE2062511,
an apparatus provided with a conveyor with pockets in
the form of sleeves conveying a measured amount of the
loose substance poured by gravity from a loose sub-
stance hopper is known. The loose substance is also by
gravity poured into receiving spaces between the filter
segments disposed on the cigarette paper for wrapping
the continuous filter rod. The apparatus known from the
US5221247 publication is provided with a plurality of
pockets disposed on the conveyor of pockets into which
by means of the vacuum the particles of the loose sub-
stance sucked from an air-permeable tape are inserted.
The pockets move along a path situated parallel to the
tape from which the loose substance is taken. After filling,
the pockets are guided along a path situated above the
path of motion of the segments placed on the cigarette
paper in the form of a tape for wrapping filter segments,
whereas the pockets are arranged directly opposite the
receiving spaces or chambers between the segments.
Document US 3 312 152 A discloses the preamble of
claim 1. Known solutions provided with pockets for the
temporary storage of a measured amount of the loose
substance are not designed for the operation at very high
linear velocities which are required in view of the pres-
ently required efficiencies of machines for manufacturing
multi-segment filters. The faster of the two solutions pre-
sented above is the one where the vacuum assists filling
of the pockets for the temporary storage and measuring
of portions of the loose substance (US5221247). The
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pockets take inside them the particles of the loose sub-
stance above which they move. Carried out tests proved
that at the motion speeds of the pockets in the range of
300m/min the vacuum causes the detachment of the par-
ticles from the ground, however, their further movement
does not take place in a controlled manner and a part of
the particles of the loose substance detached from the
ground forms a cloud around the moving pockets and
the particles are not capable of penetrating into the pock-
ets.

[0003] The subject matter of the invention is an appa-
ratus for picking up the loose substance in the tobacco
industry equipment comprising a loose substance feed-
ing unit provided with a tape feeding the loose substance,
and a picking up unit, characterised in that the picking
up unitis provided with vacuum pockets cooperating with
scrapers. The pockets together with the scrapers are
adapted to moving relative to the tape feeding the loose
substance.

[0004] Preferably an apparatus according to the inven-
tion is characterised in that the pockets and scrapers are
separable elements which outside of the area of the loose
substance feeding tape are adapted to be guided on dif-
ferent paths.

[0005] Preferably an apparatus according to the inven-
tion is characterised in that the pockets cooperating with
the scrapers are adapted to moving at a right angle to
the loose substance feeding tape.

[0006] Preferably an apparatus according to the inven-
tion is characterised in that the pockets cooperating with
the scrapers are adapted to moving askew to the loose
substance feeding tape.

[0007] Preferably an apparatus according to the inven-
tion is characterised in that the pockets cooperating with
the scrapers are adapted to moving along an arc relative
to the loose substance feeding tape.

[0008] The subject matter of the invention is also a
method of picking up loose substance in the tobacco in-
dustry equipment comprising the steps in which the loose
substance is fed by means of a feeding tape. The method
according to the invention is characterised in that a pick-
ing up unit comprising vacuum pockets cooperating with
the scrapers is guided in such a way that the picking up
unit moves relative to a tape feeding the loose substance.
[0009] Preferably the method according to the inven-
tion is characterised in thatin addition the vacuum pocket
and the scraper are separated. Outside of the area of the
feeding tape the scraper and the vacuum pocket are guid-
ed on different paths.

[0010] Preferably the method according to the inven-
tion is characterised in that the picking up unit, provided
with a vacuum pocket cooperating with the scraper, is
guided in such a way that the picking up unit moves at a
right angle to the tape feeding the loose substance.
[0011] Preferably the method according to the inven-
tion is characterised in that the picking up unit, provided
with a vacuum pocket cooperating with the scraper, is
guided in such away that the picking up unit moves along
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an arc relative to the tape feeding the loose substance.
[0012] The use of the scrapers limits the possibility of
movement of the loose substance particles in any other
direction than towards the inlet of the hopper, resulting
in the increase of the repeatability of measurement of
portions of the loose substance fed to one pocket. As a
result, the efficiency of picking up of the particles by the
hoppers increases, which permits to fill them in a shorter
way. In addition, in case of a diversified gradation of the
loose substance particles, the effectiveness of picking
up of the loose substance particles is increased. An ap-
paratus according to the invention provides also the pos-
sibility of arrangement of the pockets in a nonuniform
way, i.e. successive pockets may be spaced at different
distances.

[0013] The object of the invention has been presented
in a preferred embodiment in a drawing in which:

Fig. 1 shows a view of an apparatus according to the
invention,

Fig. 2 shows a view of a formed multi-segment con-
tinuous filter rod ,

Fig. 3 shows a cross-sectional view of pockets of an
apparatus according to the invention,

Fig. 4 shows scrapers according to the invention,
Fig. 5 shows the first embodiment of a scraper ac-
cording to the invention,

Fig. 6 shows another embodiment of a scraper ac-
cording to the invention,

Fig. 7 shows another embodiment of a scraper ac-
cording to the invention,

Fig. 8 shows another embodiment of a scraper ac-
cording to the invention,

Fig. 9 shows another embodiment of a scraper ac-
cording to the invention,

Fig. 10 shows another embodiment of a scraper ac-
cording to the invention,

Fig. 11 shows schematically another embodiment of
an apparatus according to the invention

[0014] Fig. 1 shows an apparatus for feeding a loose
substance to a device manufacturing multi-segment fil-
ters. The apparatus is provided with a hopper 1 for a
loose substance 2 which can be a granulated carbon or
generally a loose filter material. Beneath the hopper 1 a
tape 3 feeding the loose substance 2 emerging from the
hopper 1 is situated. The tape 3 together with the hopper
1 constitute a loose substance 2 feeding unit 4. Above
an upper surface 5 of the tape 3, a picking up unit 6 for
conveying the loose substance 2 from the loose sub-
stance feeding unit 4 to the device manufacturing multi-
segment filters is situated, whereas in the drawing the
filter manufacturing device itself is not shown, but only a
multi-segment continuous filter rod 10, which is formed
in the device and moves in the direction indicated by an
arrow shown next to the continuous filter rod, is repre-
sented. The picking up unit 6 for conveying the loose
substance is provided with a plurality of pockets 7 for
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receiving, storage and conveyance of measured portions
of the loose substance 2 from a loose substance picking
up area 9 to receiving spaces 8 (Fig. 2) of the formed
multi-segment continuous filter rod 10 . The receiving
spaces 8 are limited by filter segments 12, 13, whereas
the loose substance can be poured between the seg-
ments 12, 13 before wrapping the cigarette paper, and
in case of a perforated cigarette paper 14 after pre-wrap-
ping the segments, through holes 16. The pockets 7 are
attached to a conveyor 15, whereas for reasons of sim-
plification the guide rollers and the drive of the conveyor
have not been shown. The path of motion of the pockets
7 runs through the loose substance picking up area 9,
whereas the pockets 7 move together with scrapers 30
of a unit 11 supporting the insertion of the loose sub-
stance, which will be hereinafter discussed, along a part
of a vacuum supply unit 17. The vacuum supplied by the
unit 17 is necessary for inserting the loose substance
into the pockets and for holding the loose substance in-
side the pockets until the moment when the loose sub-
stance is fed into the receiving spaces 8 of the formed
continuous filter rod 10 . The vacuum supply unit 17 ex-
tends from point 18 to point 19 perpendicular to the di-
rection of movement of the feeding tape 3. The path of
motion of the pockets 7 situated parallel to the rectilinear
unit 17 is also situated perpendicular to the direction of
movement of the feeding tape 3, although also an em-
bodiment is possible where the pockets 7 move slantwise
to the loose substance feeding tape 3. Filling of the pock-
ets 7 is effected by means of the scrapers 30 of the unit
11 supporting the insertion of the loose substance into
the pockets 7 of the picking up unit 6. In the area 9 above
the upper surface 5 of the tape 3 the pockets 7 and the
scrapers 30 move on a common path. Then the pockets
7 are guided to an area 20 of feeding the loose substance
2to the receiving spaces 8, and the scrapers 30 are shift-
ed on a separate path back to the area 9 so that before
the entrance to the area 9, that is before the point 18,
they move already together with the pockets 7. On the
other hand, the pockets 7 moving already without the
scrapers, after entering the area 20 move along a unit
21 supplying overpressure which is necessary to transfer
the loose substance from the pockets 7 to the receiving
spaces 8. The overpressure supply unit 21 extends from
point 19 to point 22.

[0015] Fig. 3 shows the vacuum pockets 7 in a cross-
sectional view during the feeding of the loose substance
2tothereceiving spaces 8 through the holes 16, whereas
thefeeding of the loose substance is assisted by the over-
pressure supplied from the overpressure supply unit 21
to chambers 23 separated from the loose substance 2
by an air-permeable element 24 which is, however, not
permeable to the loose substance. In order to seal the
flow of the loose substance and eliminate the risk of spill-
ing the loose substance to the sides, above the formed
continuous filter rod 10 a tape 25, provided with holes 26
which are situated directly opposite the holes 16 and di-
rectly opposite the outlets of the pockets 7, is synchron-
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ically moved, with the speed of movement of the rod 10.
In the area 20 of feeding the loose substance to the re-
ceiving spaces 8, beneath the formed continuous filter
rod 10 moving on an air-permeable format tape 28, a
vacuum supply unit in the form of a vacuum chamber 29
is disposed. The vacuum coming from the vacuum cham-
ber 29 additionally supports the feeding of the loose sub-
stance to the receiving spaces 8.

[0016] The unit 11 supporting inserting and directing
of the loose substance 2 to the pockets 7 is provided with
a plurality of scrapers 30 the scraping edges 31 (Fig. 4)
of which move above the upper surface 5 of the tape 3,
whereas the scraping edges 31 are positioned in such a
way as to move within a layer 32 of the loose substance
2. The arrow 33 shows the direction of movement of the
scraper 30 relative to the surface 5, on which the layer
32 of the loose substance 2 is situated, the direction of
movement of which is shown by the arrow 34. For a de-
termined speed of movement of the pockets 7 together
with the scrapers 30, and for a determined speed of
movement of the layer 32 of the loose substance 2 each
of the scrapers 30 takes and delivers to the pockets 7 a
measured repeatable amount of the loose substance. On
the other hand, by changing the thickness of the layer 32
of the loose substance 2 or by changing the speed of
movement of the tape 3 the volume of fed portion of the
loose substance can be adjusted.

[0017] The scrapers 30 can take many different forms,
however, three fundamental elements can be distin-
guished therein: a scraping surface A through which the
loose substance 2 is received, a transport profile 34, 36
and an out-feed surface B. Fig. 5-10 show different pos-
sible forms of the scraper 30.

[0018] The scraping surface A is a separated area of
the space through which the loose substance 2 is picked
up, whereas the scraping surface A is determined by the
edges 31, 31A, 31B, 31C, 31 D and has arectangular or
half-oval shape. This surface is most frequently limited
by the edges of the scraper 30, however, e.g. in an open
configuration (Fig. 5) the scraping surface A is the space
above the working edge, in a half-closed configuration
(Fig. 6-9) it is the space determined by the edges of the
side walls, while in a closed configuration (Fig. 10) it is
the space determined by the edges of the side walls and
of the upper wall of the scraper 30.

[0019] The out-feed surface B is determined by an
edge 35 which has a configuration enabling it to cooper-
ate with the vacuum pocket 7. The out-feed surface B
can be also determined by an edge 38A, 38B, 38C, 38D
and 35E which has a configuration enabling it to coop-
erate with the vacuum pocket 7 the inlet profile of which
is determined by the edge 35.

[0020] The transport profile 34, 36 is a surface which
directs the loose substance 2 from the scraping surface
A, through which the scraper 30 picks up the loose sub-
stance 2, to the out-feed surface B which has a shape
corresponding to the inlet of the vacuum pocket 7. The
transport profiles 34, 36 can have different shapes se-
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lected for specific parameters of the loose substance 2.
[0021] In the embodiments it is possible to give to the
transport profile 34, 36 different shapes than those shown
in Fig. 5 to 10, for instance circumscribed by a broken or
smooth curve with a different shape e.g. circumscribed
by a hyperbolic or a straight curve with an appropriate
slope, besides the transport profile 34, 36 can take the
shape of a vertical wall.

[0022] Furthermore, the scraper 30 itself can have an
openform, where the transport profile 34, 36 is not closed
by side walls as shown in Fig. 5, but can also have a half-
closed form where the transport profile 34, 36 is limited
by side walls, see Fig. 6-9. What is more, in some em-
bodiments the scraper 30 can have a closed form where
the transport profile 34, 36 is limited not only by side
walls, but is also closed from above by an upper wall as
shown in Fig. 10.

[0023] Fig. 11 shows a simplified view of another em-
bodiment of the apparatus where the pockets 7 of the
unit 6 for picking up the loose substance 2 together with
the scrapers 30 move in the picking upareaQon acircular
path. The scrapers 30 of the unit supporting picking up
and directing of the loose substance are disposed on a
circular conveyor 37 and are spaced on a circle with a
diameter corresponding to the diameter of the circle on
which the vacuum pockets 7 move. The path of motion
of the pockets 7 consists of a circular fragment and rec-
tilinear sections.

Claims

1. An apparatus for picking up loose substance in the
tobacco industry equipment comprising a loose sub-
stance feeding unit provided with a loose substance
feeding tape and a picking up unit
provided with vacuum pockets (7) cooperating with
scrapers (30), whereas
the vacuum pockets (7) and the scrapers (30) are
adapted to moving relative to the loose substance
(2) feeding tape (3), characterised in that the vac-
uum pockets (7) move together with the scrapers
(30).

2. Anapparatus according to claim 1 characterised in
that the vacuum pockets (7) and the scrapers (30)
are separate elements which are adapted to be guid-
ed on different paths outside the area of the loose
substance (2) feeding tape (3).

3. An apparatus according to claim 1 or 2 character-
ised inthat the vacuum pockets (7) cooperating with
the scrapers (30) are adapted to moving at a right
angle to the loose substance (2) feeding unit (3).

4. An apparatus according to claim 1 or 2 character-
ised inthat the vacuum pockets (7) cooperating with
the scrapers (30) are adapted to moving askew to
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the loose substance (2) feeding unit (3).

An apparatus according to claim 1 or 2 character-
ised in that the vacuum pockets (7) cooperating with
the scrapers (30) are adapted to moving along an
arc relative to the loose substance (2) feeding unit

3).

A method of picking up loose substance in the to-
bacco industry equipment comprising steps in which
the loose substance is fed by means of a feeding
tape and a picking up unit (6) comprising vacuum
pockets (7) cooperating with scrapers (30) is guided
in such a way that the picking up unit moves relative
to a loose substance (2) feeding tape (3).

A method according to claim 6 characterised in that
in addition

the vacuum pockets (7) and the scraper (30) are sep-
arated, whereas

outside of the area of the feeding tape (3) the scraper
and the vacuum pocketare guided on different paths.

A method according to claim 6 or 7 characterised
in that the picking up unit (6) provided with the vac-
uum pocket (7) cooperating with the scraper (30) is
guided in such a way that the picking up unit (6)
moves at a right angle to the loose substance (2)
feeding tape (3).

A method according to claim 6 or 7 characterised
in that the picking up unit (6) provided with the vac-
uum pocket (7) cooperating with the scraper (30) is
guided in such a way that the picking up unit moves
along an arcrelative to the loose substance (2) feed-
ing tape (3).

Patentanspriiche

1.

Einrichtung zum Herauspicken von Losematerial
aus einer Tabakindustriesystemausristung, ein-
schlieRend eine Einschittungsvorichtung des Lose-
materials samt Einschittungsband firs Losemateri-
alund Herauspickvorrichtung, die mit Vakuumbehal-
tern (7) versehen ist, welche mit Mithehmer (30) in
Wechselwirkung stehen, wobei die Vakuumbehalter
(7) und die Mitnehmer (30) sich beziehentlich Ein-
schiittungsbandes (3) des Losematerials (2) bewe-
gen kénnen, dadurch gekennzeichnet, dass die
Vakuumbehalter (7) sich zusammen mitden Mitneh-
mern (30) bewegen.

Einrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Vakuumfacher (7) und die Mit-
nehmer (30) Separatelemente sind, die durch die
verschiedenen Strecken abseits des Einschittungs-
bandes (3) des Losematerials (2) gerichtet werden
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kénnen.

Einrichtung nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass die mit den Mithnehmern (30) in
Wechselwirkung stehenden Vakuumfacher (7) sich
perpendikular zum Einschittungsband (3) des Lo-
sematerials (2) bewegen konnen.

Einrichtung nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass die mit den Mithnehmern (30) in
Wechselwirkung stehenden Vakuumfacher (7) sich
schrag zum Einschittungsband (3) des Losemate-
rials (2) bewegen kdnnen.

Einrichtung nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass die mit den Mithnehmern (30) in
Wechselwirkung stehenden Vakuumfacher (7) sich
im Bogenlaufen beziehentlich Einschittungsbandes
(3) des Losematerials (2) bewegen konnen.

Verfahren zum Herauspicken von Losematerial aus
einer Tabakindustriesystemausriistung, einschlie-
Rend Schritte wo das Losematerial mithilfe eines
Einschittungsbandes und Herauspickvorrichtung
(6), einschlielRend die mit den Mithehmern (30) in
Wechselwirkung stehenden Vakuumfacher (7), so
gerichtet wird, dass sich die Herauspickvorrichtung
beziehentlich Einschittungsbandes (3) des Lose-
materials (2) bewegt.

Verfahren nach Anspruch 6, dadurch gekenn-
zeichnet, dass die Vakuumfacher (7) und Mitneh-
mer (30) getrennt sind, wobei abseits des Einschiit-
tungsbandes (3) die Mithehmer und die Vakuumbe-
halter auf verschiedene Strecken gerichtet werden.

Verfahren nach Anspruch 6 oder 7, dadurch ge-
kennzeichnet, dass die Herauspickvorrichtung (6),
die mit dem sich mit dem Mitnehmer (30) in Wech-
selwirkung befindlichen Vakuumfacher (7) versehen
ist, so gerichtetwird, dass die Herauspickvorrichtung
(6) sich perpendikular zum Einschittungsband (3)
des Losematerials (2) bewegt.

Verfahren nach Anspruch 6 oder 7, dadurch ge-
kennzeichnet, dass die Herauspickvorrichtung (6),
die mit dem sich mit dem Mitnehmer (30) in Wech-
selwirkung befindlichen Vakuumfacher (7) versehen
ist, so gerichtetwird, dass die Herauspickvorrichtung
(6) sich im Bogenlaufen beziehentlich Einschit-
tungsbandes (3) des Losematerials (2) bewegt.

Revendications

Un dispositif de prélévement de substance éparse
dans un équipement de I'industrie du tabac compre-
nant une unité d’alimentation dotée d’un tapis d’ali-
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mentation de substance éparse et d’'une unité de
prélevement dotée de réceptacles sous vide (7) as-
sistés de racleurs (30), ou les réceptacles sous vide
(7) etlesracleurs (30) sont adaptés pour se déplacer
par rapport a la substance éparse (2) du tapis d’ali-
mentation (3) et caractérisé en ce que les récepta-
cles sous vide (7) se déplacent ensemble avec les
racleurs (30).

Un dispositif conforme a la revendication 1 caracté-
risée en ce que les réceptacles sous vide (7) et les
racleurs (30) sont séparés par des éléments qui sont
adaptés pour étre guidés sur différents chemins en
dehors de la zone de la substance éparse (2) du
tapis d’alimentation (3).

Un dispositif conforme a la revendication 1 ou 2 ca-
ractérisé en ce que les réceptacles sous vide (7)
assistés de racleurs (30) sont adaptés pour se dé-
placer a angle droit de la substance éparse (2) de
I'unité d’alimentation (3).

Un dispositif conforme a la revendication 1 ou 2 ca-
ractérisé en ce que les réceptacles sous vide (7)
assistés de racleurs (30) sont adaptés pour se dé-
placer de travers a la substance éparse (2) de 'unité
d’alimentation (3).

Un dispositif conforme a la revendication 1 ou 2 ca-
ractérisé en ce que les réceptacles sous vide (7)
assistés des racleurs (30) sont adaptés pour se dé-
placer le long d’un arc par rapport a la substance
éparse (2) de l'unité d’alimentation (3).

Une méthode de prélevementde la substance épar-
se dans un équipement de I'industrie du tabac com-
prenant les étapes ou la substance éparse est intro-
duite au moyen d’un tapis d’alimentation et d’une
unité de prélevement (6) comprenant des récepta-
cles sous vide (7) assistés de racleurs (30) et est
guidée de maniere a ce que l'unité de prélévement
se déplace par rapport a la substance éparse (2) du
tapis d’alimentation (3).

Une méthode conforme a la revendication 6 carac-
térisée en ce que les réceptacles sous vide (7) et
le racleur (30) sont en plus séparés, tandis qu’en
dehors de la zone du tapis d’alimentation (3), le ra-
cleur et le réceptacle sous vide sont guidés sur des
chemins différents.

Une méthode conforme a la revendication 6 ou 7
caractérisée en ce que ['unité de prélévement (6)
dotée du réceptacle sous vide (7) assisté du racleur
(30) est guidée de maniére a ce que l'unité de pré-
|éevement (6) se déplace a angle droit par rapport a
la substance éparse (2) du tapis d’alimentation (3).
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9.

Une méthode conforme a la revendication 6 ou 7
caractérisé en ce que l'unité de préléevement (6)
dotée du réceptacle sous vide (7) assisté du racleur
(30) est guidée de maniére a ce que l'unité de pré-
|évement (6) se déplace le long d’un arc par rapport
alasubstance éparse (2) du tapis d’alimentation (3).
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Fig. 3
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Fig. 7
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