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(57) ABSTRACT

The object of the application is an apparatus for picking up a
loose substance in the tobacco industry equipment compris-
ing a loose substance feeding unit provided with a loose
substance feeding tape and a picking up unit, characterised in
that the picking up unit (6) is provided with vacuum pockets
(7) cooperating with scrapers (30), whereas the vacuum pock-
ets (7) together with the scrapers (30) are adapted to moving
relative to the loose substance (2) feeding tape (3). In addi-
tion, the objects of the application are a scraper and a picking
up method.
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APPARATUS FOR HANDLING BULK
MATERIAL IN THE TOBACCO PROCESSING
INDUSTRY, SCRAPER FOR SUCH
APPARATUS AND METHOD OF HANDLING
BULK MATERIAL

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

[0002] In the machines for manufacturing multi-segment
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. The filter 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 continuous filter rod which will be later cut
into multi-segment filter rods. The loose substance is fed into
spaces between the filter segments from above between
deflected edges of the cigarette wrapping paper as disclosed
in U.S. Pat. No. 4,186,645. From the DE2316692 document a
solution is known according to which the loose substance is
poured into spaces between segments through specially pre-
pared holes in the cigarette paper covering from above the
spaces between the segments as well as the segments them-
selves. Some of manufacturers of cigarette filters require and
there is a demand for devices which precisely measure the
portions of the loose substance and feed them to correspond-
ing chambers between 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 grav-
ity poured into receiving spaces between the filter segments
disposed on the cigarette paper for wrapping the continuous
filter rod. The apparatus known from the U.S. Pat. No. 5,221,
247 publication is provided with a plurality of pockets dis-
posed on the conveyor of pockets into which by means of the
vacuum the particles of the loose substance sucked from an
air-permeable tape are inserted. The pockets move along a
path situated parallel to the tape from which the loose sub-
stance 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.

[0003] Known solutions provided with pockets for the tem-
porary storage of a measured amount of the loose substance
are not designed for the operation at very high linear veloci-
ties which are required in view of the presently required
efficiencies of machines for manufacturing multi-segment
filters. The faster of the two solutions presented above is the
one where the vacuum assists filling of the pockets for the
temporary storage and measuring of portions of the loose
substance (U.S. Pat. No. 5,221,247). The pockets take inside
them the particles of the loose substance above which they
move. Carried out tests proved that at the motion speeds of the
pockets in the range of 300 m/min the vacuum causes the
detachment of the particles 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
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from the ground forms a cloud around the moving pockets
and the particles are not capable of penetrating into the pock-
ets.

[0004] The subject matter of the invention is an apparatus
for picking up the loose substance in the tobacco industry
equipment comprising a loose substance feeding unit pro-
vided with a tape feeding the loose substance, and a picking
up unit, characterised in that the picking up unit is 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.

[0005] Preferably an apparatus according to the invention 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 different paths.
[0006] Preferably an apparatus according to the invention is
characterised in that the pockets cooperating with the scrap-
ers are adapted to moving at a right angle to the loose sub-
stance feeding tape.

[0007] Preferably an apparatus according to the invention is
characterised in that the pockets cooperating with the scrap-
ers are adapted to moving askew to the loose substance feed-
ing tape.

[0008] Preferably an apparatus according to the invention is
characterised in that the pockets cooperating with the scrap-
ers are adapted to moving along an arc relative to the loose
substance feeding tape.

[0009] The subject matter of the invention is also a scraper
for an apparatus for picking up loose substance in the tobacco
industry equipment, characterised by comprising a scraping
surface for scraping loose substance, a transport profile for
receiving the material from the scraping surface and directing
it towards an out-feed surface, and a surface feeding out loose
material.

[0010] Preferably a scraper according to the invention is
characterised in that the scraping surface has a rectangular or
half-oval shape.

[0011] Preferably a scraper according to the invention is
characterised in that the transport profile for receiving the
loose material from the scraping surface and directing it
towards the feed-out surface has an open, half-closed or
closed form, with a vertical, broken or smooth configuration.
[0012] Preferably a scraper according to the invention is
characterised in that the transport profile for receiving loose
material from the scraping surface and directing it towards the
feed-out surface has the shape of an elbow.

[0013] Preferably a scraper according to the invention is
characterised in that the surface feeding out the loose material
has a shape corresponding to the inlet of the vacuum pocket
and is adapted to be connected with a pocket of a picking up
unit.

[0014] The subject matter of the invention is also a method
of picking up loose substance in the tobacco industry equip-
ment 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 picking 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.

[0015] Preferably the method according to the invention is
characterised in that in addition the vacuum pocket and the
scraper are separated. Outside of the area of the feeding tape
the scraper and the vacuum pocket are guided on different
paths.
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[0016] Preferably the method according to the invention 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 at a right angle to the tape
feeding the loose substance. Preferably the method according
to the invention 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 along
an arc relative to the tape feeding the loose substance.
[0017] The use of the scrapers limits the possibility of
movement of the loose substance particles in any other direc-
tion 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 effi-
ciency 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 apparatus according to the invention provides
also the possibility of arrangement of the pockets in a non-
uniform way, i.e. successive pockets may be spaced at differ-
ent distances.

[0018] The object of the invention has been presented in a
preferred embodiment in a drawing in which:

[0019] FIG.1shows aview ofan apparatus according to the
invention,
[0020] FIG. 2 shows a view of a formed multi-segment

continuous filter rod,

[0021] FIG. 3 shows a cross-sectional view of pockets of an
apparatus according to the invention,

[0022] FIG. 4 shows scrapers according to the invention,
[0023] FIG. 5 shows the first embodiment of a scraper
according to the invention,

[0024] FIG. 6 shows another embodiment of a scraper
according to the invention,

[0025] FIG. 7 shows another embodiment of a scraper
according to the invention,

[0026] FIG. 8 shows another embodiment of a scraper
according to the invention,

[0027] FIG. 9 shows another embodiment of a scraper
according to the invention,

[0028] FIG. 10 shows another embodiment of a scraper
according to the invention,

[0029] FIG. 11 shows schematically another embodiment
of an apparatus according to the invention

[0030] FIG. 1 shows an apparatus for feeding a loose sub-
stance to a device manufacturing multi-segment filters. 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 substance 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 represented. The
picking up unit 6 for conveying the loose substance is pro-
vided with a plurality of pockets 7 for receiving, storage and
conveyance of measured portions of the loose substance 2
from a loose substance picking up area 9 to receiving spaces
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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
segments 12, 13 before wrapping the cigarette paper, and in
case of a perforated cigarette paper 14 after pre-wrapping the
segments, through holes 16. The pockets 7 are attached to a
conveyor 15, whereas for reasons of simplification 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 sub-
stance picking up area 9, whereas the pockets 7 move together
with scrapers 30 of a unit 11 supporting the insertion of the
loose substance, 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 inside the pockets
until the moment when the loose substance is fed into the
receiving spaces 8 of the formed continuous filter rod 10. The
vacuum supply unit 17 extends from point 18 to point 19
perpendicular to the direction 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
embodiment is possible where the pockets 7 move slantwise
to the loose substance feeding tape 3. Filling of the pockets 7
is effected by means of the scrapers 30 of the unit 11 support-
ing 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 2 to the receiving spaces 8, and
the scrapers 30 are shifted 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.

[0031] FIG. 3 shows the vacuum pockets 7 in a cross-
sectional view during the feeding of the loose substance 2 to
the receiving spaces 8 through the holes 16, whereas the
feeding of the loose substance is assisted by the overpressure
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 spilling 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 directly opposite the outlets of the pockets 7, is synchro-
nically moved, with the speed of movement of the rod 10. In
the area 20 of feeding the loose substance to the receiving
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 chamber 29 additionally supports
the feeding of the loose substance to the receiving spaces 8.

[0032] Theunit 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
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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 determined speed of movement of the pockets 7 together
with the scrapers 30, and for a determined speed of movement
of'the layer 32 ofthe 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 chang-
ing 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.

[0033] The scrapers 30 according to the invention can take
many different forms, however, three fundamental elements
can be distinguished 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 according to this invention.

[0034] 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, 31D and has a rectangular 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.

[0035] The out-feed surface B is determined by an edge 35
which has a configuration enabling it to cooperate with the
vacuum pocket 7. The out-feed surface B can be also deter-
mined by an edge 38A, 38B, 38C, 38D and 35E which has a
configuration enabling it to cooperate with the vacuum pocket
7 the inlet profile of which is determined by the edge 35.

[0036] 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 substance 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 selected for specific parameters of
the loose substance 2.

[0037] In the embodiments it is possible to give to the
transport profile 34, 36 different shapes than those shown in
FIGS. 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.

[0038] Furthermore, the scraper 30 itself can have an open
form, 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 embodiments 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.

[0039] FIG. 11 shows a simplified view of another embodi-
ment 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 up area 9 on a circular 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 diam-
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eter of the circle on which the vacuum pockets 7 move. The
path of motion of the pockets 7 consists of a circular fragment
and rectilinear sections.

1-14. (canceled)

15. An apparatus for picking up loose substance in the
tobacco industry equipment comprising a loose substance
feeding unit provided with a loose substance feeding tape and
a picking up unit wherein

the picking up unit (6) is provided with vacuum pockets (7)

cooperating with scrapers (30), and wherein

the vacuum pockets (7) together with the scrapers (30) are

adapted to moving relative to the loose substance (2)
feeding tape (3).
16. The apparatus according to claim 15 wherein the
vacuum pockets (7) and the scrapers (30) are separate ele-
ments which are adapted to be guided on different paths
outside the area of the loose substance (2) feeding tape (3).
17. The apparatus according to claim 15 wherein 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).
18. The apparatus according to claim 15 wherein the
vacuum pockets (7) cooperating with the scrapers (30) are
adapted to moving askew to the loose substance (2) feeding
unit (3).
19. The apparatus according to claim 15 wherein 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).
20. A scraper for an apparatus for picking up loose sub-
stance in the tobacco industry equipment comprising
a scraping surface (A) determined by edges (31,31 A, 31 B,
31 C, 31 D) for scraping loose substance (2),

atransport profile (34, 36) for receiving loose substance (2)
from the scraping surface (A) and directing it towards an
out-feed surface (B), and a surface (B) feeding out loose
substance (2).

21. The scraper according to claim 20 wherein the scraping
surface (A) has a rectangular or half-oval shape.

22. The scraper according to claim 20 wherein the transport
profile (34, 36) for receiving the loose substance (2) from the
scraping surface (A) and directing it towards the out-feed
surface (B) has an open, half-closed or closed form with a
vertical, broken or smooth configuration.

23. The scraper according to claim 20 wherein the transport
profile (34, 36) for receiving loose substance from the scrap-
ing surface (A) and directing it towards the out-feed surface
(B) has the shape of an elbow.

24. The scraper according to claim 20 wherein the surface
(B) feeding out the loose substance (2) has a shape corre-
sponding to the inlet of the vacuum pocket (7) and is adapted
to be connected with the vacuum pocket (7) of a picking up
unit (6).

25. A method of picking up loose substance in the tobacco
industry equipment comprising steps in which

the loose substance is fed by means of a feeding tape;

wherein 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).

26. The method according to claim 25 wherein the vacuum
pockets (7) and the scraper (30) are separated, whereas out-
side of the area of the feeding tape (3) the scraper and the
vacuum pocket are guided on different paths.
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27. The method according to claim 25 wherein the picking
up unit (6) provided with the vacuum 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).

28. The method according to claim 25 wherein the picking
up unit (6) provided with the vacuum pocket (7) cooperating
with the scraper (30) is guided in such a way that the picking
up unit moves along an arc relative to the loose substance (2)
feeding tape (3).
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