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further comprises at least one axial limiter (16, 18) for
stopping the segment (4) and shifting the segment (4)
along the flute (7) during the movement of the slide (10) in
the direction opposite to the direction of movement of the
slide (10), characterised in that the conveying appara-
tus (1) is provided with at least one lateral limiter (17, 19)
for holding the segment (4) in the conveying flute (7) from
the outside when the segment (4) is not held by the
underpressure provided by underpressure openings
(22) in the conveying flute (7).

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 480 328 A1 2

Description

[0001] The object of the invention is a conveying ap-
paratus and a method of conveying tobacco industry
segments.

[0002] Currently, in the tobacco industry, rod-like arti-
cles which comprise a plurality of various segments put
next to one another usually without gaps are manufac-
tured, and rod-like articles with gaps between the seg-
ments are also manufactured. In this description, rod-like
articles of this type will be referred to as multi-segment
rods. Multi-segment rods can be manufactured by cutting
a continuous rod formed by wrapping a sequence of
segments on a web of wrapping material, with forming
of the continuous rod taking place in a forming unit. Multi-
segment rods can also be manufactured by putting seg-
ments together on drum conveyors, with streams of
segments of other types being added to streams of seg-
ments of one type. The axes of symmetry of the segments
are situated transversely to the direction of conveying the
segments in the stream, with the stream moving along a
circular path on the circumferential surface of the drum
conveyor. One method of forming a stream of segments
comprises cutting the rod into several segments, shifting
the segments transversely to the segment axes and then
axially moving the segments, the resulting stream being
fed to a unit for forming sets of multiple segments. From
the prior art, documents that disclose apparatuses for
forming a stream of segments whose length is at least
twice the diameter of the segments are known. Unfortu-
nately, such known solutions do not work well for short
segments whose length is close to their diameter. Seg-
ment alignment requires axial movement of the seg-
ments in the flutes of the drum conveyor, which is a
difficult task in the case of short segments as they are
unstable due to their dimensions and may rotate during
movement in the flute.

[0003] Document US7296579B2 discloses a drum
conveyor provided with slides having flutes into which
rod-like articles (partial rods according to the description)
are placed. When the drum conveyor is rotated, the slides
move in a direction parallel to the axis of rotation, and an
apparatus for aligning the rod-like articles provided with
push pins causes the articles to be retained in the con-
veying flutes, the push pins pressing on the front surfaces
of the rod-like articles.

[0004] In the tobacco industry, there is a well-known
problem related to segment alignment, namely the tilting
of short segments when they are moved along a flute of a
drum conveyor when pressure is applied from the face.
Short segments, i.e. segments whose diameter is close
to the length, do not move stably and tend to rotate inside
the flute, especially when the force applied to the seg-
mentis directed non-centrally at the segmentface. Anon-
centrally directed force acting on the segment can lead to
deformation, rotation and damage of the segment. Short
segments should be understood as segments with a
diameter of 5 to 9 mm and a length of 5 to 9 mm.
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[0005] The object of the invention is an apparatus for
conveying tobacco industry segments and for forming at
least one stream of the segments, comprising a drum
conveyor which is provided with slides slidably mounted
parallel to the axis of rotation of the drum conveyor and a
mechanism for shifting the slides during the rotational
movement of the drum conveyor. The slide is provided
with at least two conveying flutes for conveying the seg-
ments. The conveying apparatus comprises at least one
axial limiter for stopping the segment and shifting the
segment along the flute during the movement of the slide
in the direction opposite to the direction of movement of
the slide. The apparatus according to the invention is
characterised by being provided with at least one lateral
limiter for holding the segmentin the conveying flute from
the outside when the segment is not held by the under-
pressure provided by underpressure openings in the
conveying flute.

[0006] Preferably, the apparatus according to the in-
vention is characterised in that the slide is provided with a
receiving row of the underpressure openings and a re-
leasing row of the underpressure openings.

[0007] Preferably, the apparatus according to the in-
vention is characterised in that the receiving row of the
underpressure openings and the releasing row of the
underpressure openings have a common underpressure
opening.

[0008] Preferably, the apparatus according to the in-
vention is characterised in that the receiving row of the
underpressure openings is arranged spirally on the cir-
cumferential surface of the slide drum conveyor, and the
releasing row of the underpressure openings is arranged
circularly on the circumferential surface of the slide drum
conveyor.

[0009] Preferably, the apparatus according to the in-
vention is characterised in that the axial limiter comprises
protrusions inserted into the space of the conveying
flutes of the slides.

[0010] Preferably, the apparatus according to the in-
vention is characterised by comprising slides arranged in
pairs so that the conveying flutes of one slide in the pair
are situated coaxially with the conveying flutes of the
other slide.

[0011] Preferably, the apparatus according to the in-
vention is characterised in that the lateral limiter com-
prises aring, arranged above the conveying flutes of the
slides.

[0012] Preferably, the apparatus according to the in-
vention is characterised in that the lateral limiter has a
width in the range between 0.4 and 1.6 of the length of the
segment.

[0013] Preferably, the apparatus according to the in-
vention is characterised in that the lateral limiter has a
width in the range between 4 and 15 mm, preferably
between 5 and 10 mm.

[0014] Preferably, the apparatus according to the in-
vention is characterised in that the axial limiter comprises
acylindrical section, arranged above the conveying flutes
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of the slides.

[0015] Preferably, the apparatus according to the in-
vention is characterised in that the conveying apparatus
comprises a feeding conveyor provided with discs having
feeding flutes, whereas the synchronisation of the feed-
ing flutes and the conveying flutes is provided.

[0016] Preferably, the apparatus according to the in-
vention is characterised in that the conveying apparatus
comprises a receiving drum conveyor for receiving the
stream of the segments.

[0017] The object of the invention is also a method of
conveying the segments and forming the stream of the
segments in the conveying apparatus, comprising steps
wherein: a group of the segments is placed on the drum
conveyor by placing the segments of the group in the
successive conveying flutes of the slide drum conveyor
so that the segments in the adjacent conveying flutes of
the slide are shifted axially to each other, the segments
being held in the conveying flutes by means of the under-
pressure supplied to the underpressure openings. Sub-
sequently, the slide is shifted in a direction parallel to the
axis of rotation of the slide drum conveyor towards the
axial limiter so that the segments in the conveying flutes
successively abut with their front surface against the axial
limiter. During further movement of the slide, the seg-
ments move along the conveying flute, the underpres-
sure supplied to the underpressure openings in the con-
veying flutes is cut off, the segment is held in the con-
veying flute from the outside by the lateral limiter when
the underpressure supplied to the underpressure open-
ings is cut off. After changing the spiral configuration of all
segments in the group to a circular configuration on the
circumferential surface of the drum conveyor, the slide is
shifted in the opposite direction, then the stream of the
segments from successive groups is formed on the cir-
cumferential surface ofthe drum conveyor. An advantage
of the invention is achieving full control over the position
of the short segments during the alignment, which results
in reduced downtime related to the removal of stuck
segments and increased efficiency of the production line.
The apparatus according to the invention does not re-
duce the quality of the segments.

[0018] The object of the invention is illustrated with
reference to an embodiment shown in the drawing
wherein

Fig. 1 shows a conveying apparatus in the
first embodiment,

Figs. 2a, 2b, 2c  show the stages of segment shifting,

Fig. 3 shows a developed view of a lateral
surface of a slide drum conveyor,

Fig. 4 shows a developed view of the lat-

eral surface of the slide drum con-
veyor of the conveying apparatus in
the second embodiment, and

10

15

20

25

30

35

40

45

50

55

Fig. 5 shows a developed view of the lat-
eral surface of the slide drum con-
veyor of the conveying apparatus in
the third embodiment.

[0019] The conveying apparatus 1 for conveying to-

bacco industry segments and forming a stream of seg-
ments shown in Fig. 1 is situated between a feeding
conveyor 2 and a receiving conveyor 3. The feeding
conveyor 2 is provided with feeding flutes 5, whereas
the feeding conveyor 2 is adapted to deliver individual
segments 4 in successive feeding flutes 5. The segments
4 are preferably cylindrical in shape, where a front sur-
face 4A (cylinder base) and a lateral surface 4B can be
distinguished. In the embodiment shown, the feeding
conveyor 2 comprises a plurality of discs 6, with a plurality
of feeding flutes 5 situated on a circumference of each
disc 6. The segment 4 is held in the feeding flute 5 by
means of underpressure. The segment 4 is conveyed in
the conveying apparatus 1 in a conveying flute 7 on the
drum conveyor 8 and can be held in this flute by means of
the underpressure supplied through underpressure
channels to underpressure openings at the bottom of
the flute. The segment 4 is transferred to a receiving flute
9 on the receiving conveyor 3.

[0020] The conveying flutes 7 are spaced at equal
distances from one another on the circumference of
the drum conveyor 8 (in the description, the equivalent
name of "slide drum conveyor" may be used instead of
the name of "drum conveyor"). The slide drum conveyor 8
is provided with a plurality of slides 10, the slide 10 having
on its outer surface 11 at least two conveying flutes 7,
preferably several conveying flutes 7. The outer surfaces
11 of the slides 10 form jointly a circumferential surface
11A of the slide drum conveyor 8. The slide 10 is mounted
linearly slidably relative to the body 12. The body 12 is
rotatably mounted and has a rotation axis k, and the
conveying flutes 7 are situated such that the axis m of
the conveying flute 7 is situated parallel to the rotation
axis k of the body 12. In the embodiment shown, the slide
10 is mounted on guides 13. The slide 10 is capable of
performing linear movement in a direction parallel to the
rotation axis k, the slide 10 being provided with a roller 14
that works with a cam 15. The cam 15 is a cylidrical cam
situated next to or within the drum conveyor 8. The
movement of the slides 10 can be performed by any
other mechanism. The conveying apparatus 1 also com-
prises limiters 16, 17 situated at the circumferential sur-
face of the drum conveyor 8 which are used to stop the
segments 4 in the conveying flutes 7 or to hold the
segments in the conveying flutes 7, these limiters are
discussed below.

[0021] Figs. 2a, 2b, 2¢c show in cross-section the posi-
tion of the slide 10 relative to the body 12 during the
rotation of the slide drum conveyor 8. The segment 4 is
held in the flute 7 of the slide 10 by means of the under-
pressure supplied by underpressure channels 20 in the
slide 10 from a feed channel 21 in the body 12 (the unit
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supplying the underpressure to the feed channel 21 is not
shown). In Fig. 2a, the segment 4 is held by means of the
underpressure supplied by two underpressure channels
20, the segments can be held by means of more under-
pressure channels 20, whereas very short segments can
be held by a single underpressure channel 20. The
underpressure openings in the conveying flutes 7 are
marked as 22. In Fig. 2b, the slide 10 together with the
segment 4 moves towards the axial limiter 16, the seg-
ment 4 being held by the underpressure supplied by the
underpressure channels 20 or one underpressure chan-
nel 20. In Fig. 2c, the segment 4 is held by the axial limiter
16 and abuts against the axial limiter 16, i.e. the axial
limiter 16 acts on the front surface of the segment 4
(cylinder base surface), the segment 4 is no longer held
by the underpressure, the segment 4 is held by the lateral
limiter 17 acting on the lateral surface of the segment 4.
The axial limiter 16 and the lateral limiter 17 may be
integrated, however, the limiters 16, 17 may be separate
elements. The axial limiter 16 may be in the form of an arc
having a flat surface. The axial limiter 16 may be in the
form of aring, the lateral limiter 17 may be in the form of a
cylindrical section. The axial limiter 16 may have protru-
sions 23 inserted into the space of the conveying flutes 7.
By using the protrusions 23, the pressure exerted on the
segments 4 when the segment 4 abuts and stops is
distributed over a larger portion of the front surface 4A
of the segment 4 than in the case of a limiter without
protrusions so that the segment 4 is not damaged. The
lateral limiter 17 may have a width d in the range between
0.4 ofthe length L of the segment4 and 1.6 of the length L
of the segment 4. Preferably, the width d is equal to the
length L of the segment 4. Preferably, the width d is equal
tothe length L of the segment 4. The lateral limiter 17 may
have a width d in the range between 4 and 15 mm.
Preferably, the width d of the lateral limiter is in the range
between 5 and 10 mm. The underpressure channels 20
may have any shape, for example they may be arc-
shaped. The supply of underpressure to the conveying
flute 7 may be carried out by means of a conduit with a
valve which cuts off the underpressure immediately be-
fore the segment 4 is stopped by the axial limiter 16. Each
conveying flute 7 may be provided with a separate valve.
[0022] Fig. 3, in a simplified developed view of lateral
surface of the drum conveyor 8, shows several slides 10,
with the guides 13 and the roller 14 being shown for only
one slide 10.

[0023] The operation of the conveying apparatus 1 will
be discussed with reference to a group G of the segments
4 which are placed in the conveying flutes 7 of one slide
10 (Fig. 3). The first segment 4 is transferred from the first
feeding flute 5 to the first conveying flute 7, the second
segment 4’ from the second feeding flute 5’ is transferred
to the second conveying flute 7°, the second segment 4’
being axially shifted relative to the first segment 4. The
next segment 4" in the next flute 5" is axially shifted
relative to the second segment 4’, the next segment 4"
is shifted in a similar way. With this method of positioning,
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the segments 4, 4’, 4", 4" placed in the successive
conveying flutes 7, 7°, 7", 7" are positioned spirally on
the circumferential surface 11A of the slide drum con-
veyor 8. After the segments 4, 4’, 4", 4" of the group G
have been placed in the conveying flutes 7, the slide 10
moves in such a way that the successive segments 4, 4",
4", 4" move towards the axial limiter 16 and successively
stop at the limiter 16 and are moved along the conveying
flute 7, then, as a result of further rotational movement of
the drum conveyor 8 and the action of the cam 15 on the
roller 14, the slide 10 is withdrawn so that the groups G of
the successive slides 10 line up one behind another and
form a stream S of the segments 4. In the position aon the
drum conveyor 8, the segments 4, 4°, 4", 4" are posi-
tioned in a slanting configuration in a developed view, i.e.
spirally on the circumferential surface 11A. In the position
b, the segment 4" abuts against the axial limiter 16, in the
position ¢, all the segments 4, 4’, 4", 4" are stopped by
the axial limiter 16 and are held by the lateral limiter 17,
whereas the segments 4, 4", 4", 4” are arranged in a
linear configuration in developed view, i.e. in a circular
configuration on the circumferential surface 11A of the
slide drum conveyor 8, in the position d the slide 10 has
started a return movement, in the positions e and f the
segments 4 form a stream S of the successive groups G.
Two rows K1 and K2 of the underpressure openings 22
can be distinguished on the slide 10. The receiving row
K1 comprises the underpressure openings 22, which are
used to hold the segments 4 immediately after receiving
the segments 4 from the feeding conveyor 2. The releas-
ing row K2 comprises the underpressure openings 22,
which are used to hold the segments before transferring
them to the receiving conveyor 3. The receiving row K1 of
the underpressure openings 22 intersects with the re-
leasing row K2 within the first conveying flute 7 of the slide
10. The receiving row K1 and the releasing row K2 may
have a common underpressure opening 22 in one of the
conveying flutes 7.

[0024] Fig. 4 shows in a developed view the lateral
surface of the drum conveyor 8 of the conveying appa-
ratus 1’ in the second embodiment which is adapted to
form two streams S, S’ of the segments 4. The drum
conveyor 8 comprises pairs of slides 10, 10’ which are
shifted by means of separate mechanisms and move in
opposite directions. The conveying apparatus 1’ com-
prises the axial limiter 16 for the left-hand slides 10 and
the axial limiter 16’ for the right-hand slides 10°. The
apparatus comprises internal axial limiters 18, 18’ for
additional aligning of the streams S, S’ prior to transfer-
ring the streams S, 8§’ to the receiving conveyor 3. The
conveying apparatus 1’ can be provided with lateral limit-
ers 19,19’ so that the underpressure supplied through the
underpressure openings 22 can be cut off prior to trans-
ferring the segments 4 to the receiving conveyor 3. The
receiving row K1 of the left-hand slide 10 and the receiv-
ing row K1’ of the right-hand slide 10’ are situated at an
angle and convergent with the conveying direction of the
segments 4. The receiving row K1 of the left-hand slide
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10 and the receiving row K1’ of the right-hand slide 10’
may be situated parallel to each other. The releasing row
K2 and the releasing row K2’ are situated parallel to each
other.

[0025] Fig. 5 shows in a developed view the lateral
surface of the drum conveyor 8 of the conveying appa-
ratus 1" in the third embodiment. The apparatus 1" is
adapted to form a single stream S of the segments 4. The
slide 10 is provided with six conveying flutes 7, whereas
there can be distinguished two rows K1, K2 of the under-
pressure openings 22 on the slide, with the receiving row
K1 intersecting with the releasing row K2 within the third
conveying flute 7-3. In order to form the stream S, the
slide 10 is shifted in the direction from right to left in the
figure so that the segments 4 in the conveying flutes 7-3,
7-4, 7-5, 7-6 abut against the axial limiter 16, then the
slide 10 is shifted in the direction from left to right in the
drawing so that the segments 4 in the conveying flutes
7-1, 7-2 abut against the axial limiter 18. The operation of
the lateral limiter 17, 19 is the same as in the previous
embodiments.

Claims

1. An apparatus (1, 1°, 1") for conveying tobacco in-
dustry segments (4) and for forming at least one
stream (S) of the segments (4), comprising a drum
conveyor (8) which is provided with slides (10) slid-
ably mounted parallel to the axis of rotation (k) of the
drum conveyor (8) and a mechanism for shifting the
slides (10) during the rotational movement of the
drum conveyor (8), the slide (10) being provided with
at least two conveying flutes (7) for conveying the
segments (4), the conveying apparatus (1) further
comprises at least one axial limiter (16, 18) for stop-
ping the segment (4) and shifting the segment (4)
along the flute (7) during the movement of the slide
(10) in the direction opposite to the direction of move-
ment of the slide (10), characterized in that the
conveying apparatus (1) is provided with at least
one lateral limiter (17, 19) for holding the segment
(4) in the conveying flute (7) from the outside when
the segment (4) is not held by the underpressure
provided by underpressure openings (22) in the
conveying flute (7).

2. The apparatus as in claim 1, characterised in that
the slide (10) is provided with a receiving row (K1) of
the underpressure openings (22) and a releasing
row (K2) of the underpressure openings (22).

3. The apparatus as in claim 2, characterised in that
the receiving row (K1) of the underpressure open-
ings (22) and the releasing row (K2) of the under-
pressure openings (22) have a common underpres-
sure opening (22).
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4.

10.

1.

12,

13.

The apparatus as in claim 2 or 3, characterised in
that the receiving row (K1) of the underpressure
openings (22) is arranged spirally on the circumfer-
ential surface (11A) of the slide drum conveyor (8),
and the releasing row (K2) of the underpressure
openings (22) is arranged circularly on the circum-
ferential surface (11A) of the slide drum conveyor

(8).

The apparatus as in any of claims 1 to 4, charac-
terised in that the axial limiter (16, 18) comprises
protrusions (23) inserted into the space of the con-
veying flutes (7) of the slides (10).

The apparatus as in any of claims 1 to 5, charac-
terised by comprising slides (10, 10’) arranged in
pairs so that the conveying flutes (7) of one slide (10)
in a pair are situated coaxially with the conveying
flutes (7) of the other slide (10°).

The apparatus as in any of claims 1 to 3, charac-
terised in that the lateral limiter (17, 19) comprises a
ring, arranged above the conveying flutes (7) of the
slides (10).

The apparatus as in any of claims 1 to 7, charac-
terised in that the lateral limiter (17, 19) has a width
in the range between 0.4 and 1.6 of the length (L) of
the segment (4).

The apparatus as in any of claims 1 to 7, charac-
terised in that the lateral limiter (17, 19) has a width
in the range between 4 and 15 mm, preferably be-
tween 5 and 10 mm.

The apparatus as in any of claims 1 to 9, charac-
terised in that the axial limiter (16, 18) comprises a
cylindrical section, arranged above the conveying
flutes (7) of the slides (10).

The apparatus as in any of claims 1 to 10, charac-
terised in that the conveying apparatus (1) com-
prises a feeding conveyor (2) provided with discs (6)
having feeding flutes (5), whereas the synchronisa-
tion of the feeding flutes (5) and the conveying flutes
(7) is provided.

The apparatus as in claim 1, characterised in that
the conveying apparatus (1, 1°, 1") comprises a
receiving drum conveyor (3) for receiving the stream
(S) of the segments (4).

A method of conveying segments (4) and forming the
stream (S) of the segments (4) in the conveying
apparatus (1), comprising steps wherein:

a group (G) of the segments (4) is placed on a
drum conveyor (8) by placing the segments (4)
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of the group (G) in successive conveying flutes
(7) of the slide drum conveyor (8) so that the
segments (4) in the adjacent conveying flutes (7)
of a slide (10) are shifted axially to each other,
the segments (4) being held in the conveying
flutes (7) by means of the underpressure sup-
plied to the underpressure openings (22),

the slide (10) is shifted in a direction parallel to
the axis of rotation (k) of the slide drum conveyor
(8) towards the axial limiter (16, 18) so that the
segments (4) in the conveying flutes (7) succes-
sively abut with their front surface (4A) against
the axial limiter (16, 18), and then, during further
movement of the slide (10), the segments (4)
move along the conveying flute (7),

the underpressure supplied to the underpres-
sure openings (22) in the conveying flutes (7) is
cut off,

the segment (4) is held in the conveying flute (7)
from the outside by the lateral limiter (17, 19)
when the underpressure supplied to the under-
pressure openings (22) is cut off,

after changing the spiral configuration of all seg-
ments (4) in the group (G) to a circular config-
uration on the circumferential surface (11A) of
the drum conveyor (8), the slide (10) is shifted in
the opposite direction,

the stream (S) of the segments (4) from succes-
sive groups (G) is formed on the circumferential
surface of the drum conveyor (8).
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