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Description
Technical Field

[0001] Embodiments of the invention relate to a drum
for use in an apparatus for manufacturing tobacco indus-
try products. Embodiments of the invention also relate to
a rolling drum and a rolling apparatus for use in manu-
facture of tobacco industry products, in particular a rolling
apparatus that rolls tipping paper around a collation of
rod-shaped articles.

Background

[0002] In the manufacture of tobacco industry prod-
ucts, such as cigarettes, tipping paper patches are pro-
vided with adhesive and then anchored to rod-shaped
articles, such as tobacco and filter rods. The tobacco and
filter rods are then rolled so that the tipping paper patch
is wrapped around the tobacco and filter rods, thereby
joining them together.

[0003] DE 37 05 627 discloses a rotarty drum-shaped
conveyor having an outer supporting surface, and a plu-
rality of axially parallel ribs projecting from the outer sup-
porting surface. The drum-shaped conveyor also in-
cludes suction ports in the vicinity of either side of the ribs.

Summary

[0004] In accordance with the invention according to
claim 1, there is provided a rolling drum for use in a to-
bacco industry product manufacturing apparatus, the
rolling drum having a peripheral surface configured to
carry a collation of rod-shaped articles, the rolling drum
comprising a plurality of ridges on the peripheral surface,
each ridge comprising a trailing face and a leading face,
the rolling drum comprising a plurality of suction holes
for retaining the collation of rod-shaped articles, wherein
the plurality of suction holes are disposed at the trailing
face and the leading face of each of the ridges, wherein
an elongate depression is formed in the peripheral sur-
face where the peripheral surface meets the trailing face
and/or the leading face of each of the ridges.

[0005] The trailing face and leading face of each of the
ridges respectively face towards and away from a direc-
tion of rotation of the rolling drum.

[0006] Theridges may be integral with the rolling drum,
and may be regularly distributed on the peripheral sur-
face of the rolling drum. The ridges may extend along an
axis parallel to the rotation axis of the rolling drum.
[0007] The rolling drum may comprise a friction-en-
hancing surface on the peripheral surface between each
of the ridges. The friction-enhancing surface may com-
prise a plurality of striae on the peripheral surface. The
plurality of striae may extend along an axis parallel to the
rotation axis of the rolling drum.

[0008] The friction-enhancing surface may comprise a
coating on the peripheral surface. The friction-enhancing
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surface may comprise a hard particulate matter on the
peripheral surface. The friction-enhancing surface may
comprise a sprayed coating on the peripheral surface.
[0009] The elongate depressions are formed in the pe-
ripheral surface where the peripheral surface meets each
of the trailing face and/or the leading face of each of the
ridges.

[0010] The suctions holes may be disposed in each of
the elongate depressions.

[0011] The suction holes may be provided on the trail-
ing face and/or the leading face of each of the ridges.
The suction holes may be provided where the trailing
face and/or leading face of each of the ridges meets the
peripheral surface of the rolling drum. The suction holes
may be provided at or proximate to the point where the
trailing face and/or the leading face of each of the ridges
meets the peripheral surface the rolling drum. The suc-
tion holes may extend from the curved peripheral surface
of the rolling drum to the trailing face and/or the leading
face respectively of the ridges. In some embodiments,
the curved peripheral surface of the rolling drum may
meet the trailing and/or leading face of each of the ridges
as defined angled junctions. Alternatively the curved pe-
ripheral surface of the rolling drum may transition
smoothly in a curved manner with the trailing and/or lead-
ing face of each of the ridges. The suction holes may be
provided on the curved transition between peripheral sur-
face of the rolling drum and the trailing and/or leading
face of each of the ridges. The suction holes may extend
from the curved transition to the peripheral surface of the
rolling drum and/or to the trailing and/or leading face of
each of the ridges.

[0012] The length of the peripheral surface between
the ridges in a rotational direction of the rolling drum may
be greater than the width of the ridges in a rotational
direction of the rolling drum.

[0013] In accordance with some embodiments de-
scribed herein, there is also provided a rolling apparatus
forrolling atipping paper around a collation of rod-shaped
articles, the rolling apparatus comprising a rolling drum
as described above and a roll hand configured to roll the
collation of rod-shaped articles between the peripheral
surface of the rolling drum and the roll hand such that a
tipping paper is wrapped around the rod-shaped articles
to form tobacco industry products.

[0014] The trailing faces may be configured to receive
a collation of rod-shaped articles upstream of the roll
hand, and the leading faces may be configured to receive
a collation of wrapped rod-shaped articles downstream
of the roll hand.

[0015] The peripheral surface of the rolling drum may
comprise tipping paper suction holes adapted to retain
the tipping paper on the peripheral surface upstream of
the roll hand.

[0016] The roll hand may comprise a rolling surface
over which the collation of rod-shaped articles may be
rolled.

[0017] The length of the rolling surface in a rotational
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direction of the rolling drum maybe a whole number of
multiples of the length of the peripheral surface between
the ridges.

[0018] The length of the rolling surface in a rotational
direction of the rolling drum may be the same as the
length of the surface between the ridges.

[0019] In accordance with some embodiments de-
scribed herein, there is also provided a machine for as-
sembling tobacco industry products comprising the roll-
ing apparatus described above.

[0020] In accordance with some embodiments de-
scribed herein, there is also provided a method of as-
sembling tobacco industry products using the rolling ap-
paratus or the machine as described above, the method
comprising receiving a collation of rod-shaped articles
and tipping paper on the peripheral surface of the rolling
drum against a trailing face of a ridge of the rolling drum
and retaining the collation of rod-shaped articles by suc-
tion through the suction holes at the trailing face, rotating
the rolling drum until the roll hand contacts and pushes
the collation of rod-shaped articles out of contact with the
trailing edge, rolling the collation of rod-shaped articles
between the peripheral surface and the roll hand such
that the tipping paper is wrapped around the rod-shaped
articles, and receiving the wrapped rod-shaped articles
againsttheleading face of an adjacentridge and retaining
the wrapped rod-shaped articles by suction through the
suction holes at the leading face.

[0021] Suction may be applied to retain the tipping pa-
per on the peripheral surface of the rolling drum for a time
after the collation of rod-shaped articles starts to be rolled
between the peripheral surface of the rolling drum and
the roll hand.

[0022] In accordance with some embodiments de-
scribed herein, there is also provided a tobacco industry
product assembled using the machine or the method de-
scribed above.

Brief Description of the Drawings

[0023] Embodiments of the invention will now be de-
scribed, by way of example only, with reference to the
accompanying drawings, in which:

Figure 1 shows a side view of a collation of rod-
shaped articles, and a tipping paper patch;

Figure 2 shows an end view of a collation of rod-
shaped articles, and a tipping paper patch, all re-
ceived in the trailing edge of a ridge of a rolling drum
according to an embodiment of the invention;
Figure 3 shows an end view of the rolling apparatus
according to an embodiment of the invention;
Figure 4 shows a side view of the rolling drum ac-
cording to an embodiment of the invention;

Figure 5 shows a view similar to Figure 2, of an end
view of a collation of rod-shaped articles, and a tip-
ping paper patch, all received in the trailing edge of
a ridge of a rolling drum according to another em-
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bodiment of the invention; and

Figure 6 shows aflow chart schematically illustrating
a method of operation of a rolling apparatus com-
prising a rolling drum of an embodiment of the inven-
tion.

Detailed Description

[0024] Referringto Figure 1, during assembly of tobac-
co industry products, such as smoking article, two joined
smoking articles are manufactured together by arranging
two rods of smokeable material 1 ateach end of a double-
length rod-shaped filter component 2 to form a collation.
Many such types of rods are envisaged within the scope
of the invention, as explained hereafter. However, for the
purpose of illustration and brevity of description, the de-
scription hereafter will discuss such rods with reference
to "tobacco rods", although it should be appreciated that
the invention is not limited to rods of tobacco, and may
encompass any other rods for use in tobacco industry
products, or smoking articles, in accordance with the def-
inition of these terms hereafter. The tobacco rods 1 and
filter component 2 are joined together by wrapping a tip-
ping paper patch 3 about them, and then cutting through
the filter component 2 to separate the two smoking arti-
cles.

[0025] Eachtobaccorod 1 comprises tobacco material
wrapped in a wrapper, for example a paper wrapper. In
the exemplary embodiment shown, the filter component
2 comprises two filter elements each including first, sec-
ond and third segments 2a, 2b, 2c. The firstfilter segment
2ais made of plasticized cellulose acetate through which
smoke or vapour can pass. The second segment 2b com-
prises a tubular member made from plastic and having
passages therethrough to allow smoke or vapour to pass
through the filter segment 2b. The third filter segment 2¢
comprises a tubular member made of paper. In the col-
lation, the filter component 2 is disposed between the
two tobacco rods 1. The collation is joined using a tipping
paper patch 3 thatis wrapped around the filter component
2 and a part of each tobacco rod 1. Figure 1 shows the
filter component 2 disposed between the two tobacco
rods 1.

[0026] Tipping paper patches 3 are provided by an ap-
paratus (not shown) that applies adhesive to one side of
a web of tipping paper and cuts the web to form patches
3. Each tipping paper patch 3 is pressed onto the collation
of rods 1, 2 so that the tipping paper patch 3 is anchored
to the collation of rods 1, 2 by the adhesive. In this way,
when the collation of rods 1, 2 is rolled, the tipping paper
patch 3 will be adhered around the circumference of the
rods 1, 2, joining them together to form a smoking article
assembly. The smoking article assembly can then be cut
through the centre to form two smoking articles.

[0027] To wrap the tipping paper patch 3 around the
collation of rods 1, 2, the collation of rods 1, 2 and the
tipping paper patch 3 are rolled by a rolling apparatus 4.
Therolling apparatus 4 comprises a rolling drum 5 having
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a peripheral surface 6 adapted to carry the collation of
rods 1, 2. The peripheral surface 6 has a plurality of ridges
7. Each ridge 7 comprises a trailing face or edge 8 and
a leading face or edge 9. That is, the rolling drum 5 is
intended to rotate in a rotational direction (as indicated
by arrow A in Figure 2) and the leading face or edge 9
faces the direction of rotation and the trailing edge or face
8 faces away from the direction of rotation.

[0028] Figure 2 shows the collation of rods 1, 2 and
the tipping paper patch 3 when they are received in the
trailing edge 8 of a ridge 7, after the tipping paper patch
3 hasbeenanchoredtothe collation ofrods 1, 2. Although
a single ridge 7 is shown in Figure 2, a plurality of ridges
7 are formed on the peripheral surface 6 of the rolling
drum 4. Each ridge 7 extends in an axial direction across
the peripheral surface 6, parallel to the rotation axis of
the rolling drum 4, such that the collations of rods 1, 2
move in a direction transverse to their length when the
rolling drum 4 rotates.

[0029] As shown, the anchorage between the tipping
paper patch 3 and the collation of rods 1, 2 is created by
a partial wrapping of the tipping paper patch 3 around
the collation of rods 1, 2. The tipping paper patch 3 ex-
tends over the peripheral surface 6 of the rolling drum 5
in a trailing direction. That is, the rolling drum 5 rotates
in the direction indicated by arrow A and the tipping paper
patch 3 extends in the opposite direction, so that the tip-
ping paper trails behind the collation of rods 1, 2.
[0030] As will be explained in more detail hereinafter,
as the rolling drum 5 rotates in the direction of arrow A,
the collation of rods 1, 2 is caused to roll from the trailing
face or edge 8 and along the peripheral surface 6 of the
rolling drum 5 in the direction of the arrow B shown in
Figure 2. As the collation of rods 1, 2 is rolled, the tipping
paper patch 3 is wrapped around the collation of rods 1,
2, thereby joining them together. The wrapped collation
is then received at the leading face or edge 9 of an ad-
jacentridge 7 located upstream of the initial ridge 7, and
can be transferred to further apparatus.

[0031] Figure 3 shows the rolling apparatus 4 of a ma-
chine for assembling smoking articles. The rolling appa-
ratus 4 is adapted to roll the collation of rods 1, 2 such
that the tipping paper patch 3 is wrapped around the rods
1, 2 to form smoking articles. The rolling apparatus 4
comprises the rolling drum 5 and a roll hand 10. The
rolling drum 5 has a plurality of ridges 7 to against which
are received collations of rods 1, 2 with tipping paper
patches 3 anchored thereto, as described with reference
to Figure 2. The ridges 7 are regularly distributed on the
peripheral surface 6 of the rolling drum 5. The ridges 7
may be integrally formed with the rolling drum 5. The
trailing face oredge 8 of eachridge 7 is adapted to receive
a collation of rods 1, 2 upstream of the roll hand 10. The
leading face or edge 9 of each ridge 7 is adapted to re-
ceive a collation of wrapped rods 1, 2 downstream of the
roll hand 10.

[0032] The rolling drum 5 rotates in the direction of ar-
row A and the roll hand 10 remains stationary to cause
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the rolling action previously described with reference to
Figure 2. Thatis, the roll hand 10 causes the collation of
rods 1, 2 to roll from the trailing edge 8 and along the
peripheral surface 6 and towards the leading edge 9 of
an upstream ridge 7, thereby wrapping the collation of
rods 1, 2 with the tipping paper patch 3.

[0033] The rolling drum 4 has a receiving position, in-
dicated by line 11. As a ridge 7 passes this receiving
position 11, a collation of rods 1, 2 is transferred to the
trailing edge 8 of that ridge 7 together with a tipping paper
patch 3. In this example, the collation of rods 1, 2 and
tipping paper patch 3 can be transferred onto the rolling
drum 5 from an upstream supply drum (not shown). In
other examples, the tobacco rods 1, the filter component
2 and tipping paper patch 3 may be supplied by different
drums (not shown). In the exemplary embodiment, the
trailing edge 8 of aridge 7 of the rolling drum 5 receives
two tobacco rods 1, the filter component 2, and a tipping
paper patch 3.

[0034] The collation of rods 1, 2 is received in the trail-
ing edge 8 of a ridge 7 in the manner described with
reference to Figure 2, that is, with the tipping paper patch
3 trailing over the peripheral surface 6 of the rolling drum
4. The rolling drum 5 includes a plurality of rod suction
holes 12a, 12b and tipping paper suction holes 13
through which a suction force may be applied to hold the
collation of rods 1, 2 and the tipping paper patch 3 re-
spectively at a desired position on the rolling drum 5, as
described in more detailed with reference to Figure 4.
[0035] As the rolling drum 5 rotates, the collation of
rods 1, 2 and tipping paper patch 3 are carried towards
the roll hand 10. The roll hand 10 comprises a first end
14 that contacts the collation of rods 1, 2 and pushes the
collation of rods 1, 2 away from the trailing edge 8 as the
rolling drum 5 rotates. The roll hand 10 also comprises
a rolling surface 15 over which the collation of rods 1, 2
is rolled. The rolling surface 15 of the roll hand 10 is par-
allel to and spaced from the peripheral surface 6 of the
rolling drum 5. In other words, the rolling surface 15 is
curved, with a larger radius than the peripheral surface
6 of the rolling drum 5 and centred on the axis of rotation
of the rolling drum 5.

[0036] The roll hand 10 is positioned relative to the
rolling drum 5 so that, once the collation of rods 1, 2 is
pushed away from the trailing edge 8 and is disposed
between the peripheral surface 6 of the rolling drum 5
and the rolling surface 15 of the roll hand 10, the collation
of rods 1, 2 is securely held between the peripheral sur-
face 6 and the roll hand 10. This ensures that the tipping
paper patch 3 is sufficiently tightly wrapped around the
collation of rods 1, 2.

[0037] The rolling apparatus 4 also includes a suction
system (not shown) configured to apply suction to the
suction holes 12a, 12b, 13 in the rolling drum 5 during
rotation of the rolling drum 5. A suction manifold (not
shown) can be used to provide the suction to the suction
holes 12a, 12b during pre-defined portions of the rotation
of the rolling drum 5, and to switch off the suction to the
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suction holes 12a, 12b in other pre-defined portions of
the rotation of the rolling drum 5.

[0038] As shown in Figure 4, the rolling drum 5 com-
prises a plurality of first rod suction holes 12a and a plu-
rality of second rod suction holes 12b for retaining the
collation of rods 1, 2. The first and second rod suction
holes 12a, 12b are located respectively at the trailing face
or edge 8 and at the leading face or edge 9 of the ridges
7. The first rod suction holes 12a are arranged in rows
of suction holes 12a extending in the trailing edge 8 of
eachridge 7. These rows of suction holes 12a are aligned
along the peripheral surface 6 of the rolling drum 4, par-
allel to the rotation axis of the rolling drum 5. The second
rod suction holes 12b are arranged in rows of suction
holes 12b extending in the leading edge 9 of each ridge
7. These rows of suction holes 12b are aligned along the
peripheral surface 6 of the rolling drum 4, parallel to the
rotation axis of the rolling drum 5.

[0039] Also shown in Figure 4, the peripheral surface
6 of the rolling drum 5 has also groups of tipping paper
suction holes 13. The groups of tipping paper suction
holes 13 are adapted to retain the tipping paper patches
3 on the peripheral surface 6 upstream of the roll hand
10. Each group of tipping paper suction holes 13 com-
prises a plurality of suction holes 13 arranged in an array
on an upstream side of each trailing edge 8, so that a
tipping paper patch 3 covers the tipping paper suction
holes 13 upstream of each trailing edge 8.

[0040] As shown in Figure 4, the rolling drum 5 also
comprises a friction-enhancing surface configured to in-
crease the friction between the rolling drum 5 and the
collation of rods 1, 2. In the exemplary embodiment
shown, the friction-enhancing surface is provided on the
peripheral surface 6 between the ridges 7. In the exem-
plary embodiment shown, the friction-enhancing surface
comprises aplurality of striae 17 formed on the peripheral
surface 6. The plurality of striae 17 are arranged around
the circumference of the rolling drum 5, between two con-
secutive ridges 7. In the exemplary embodiment, the plu-
rality of striae 17 extend along an axis parallel to the
rotation axis of the rolling drum 5. However, it will be
appreciated that the invention is notintended to be limited
to this configuration, as explained below. The plurality of
striae 17 are provided on the peripheral surface 6 to in-
crease the friction between the rolling drum 5 and the
collation of rods 1, 2.

[0041] Theoperation of the rolling apparatus according
to an embodiment of the invention will now be described
with reference to Figures 1 to 4, as well as the flow-chart
of Figure 6.

[0042] As the rolling drum 5 rotates in the direction of
arrow A, a ridge 7 passes the receiving position 11 and,
at step Si, a collation of rods 1, 2 is transferred to the
trailing edge 8 of that ridge 7 together with a tipping paper
patch 3, for example from an upstream supply drum. As
the rolling drum 5 rotates in the direction of arrow A, the
collation of rods 1, 2 is carried in the trailing edge 8 and
the tipping paper patch 3 extends from the collation of
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rods 1, 2 on the peripheral surface 6 of the rolling drum
5. The collation of rods 1, 2 along with the tipping paper
patch 3 is carried in the trailing edge 8 towards the roll
hand 10. The collation of rods 1, 2 is retained by the first
rod suction holes 12a of the trailing edge 8 and the tipping
paper patch 3 is retained by the tipping paper suction
holes 13.

[0043] Then, atstep S2, the rolling drum 5 rotates until
the first end 14 of the roll hand 10 contacts the collation
of rods 1, 2 and pushes the collation of rods 1, 2 out of
contact with the trailing edge 8. The roll hand 10 rolls the
collation of rods 1, 2 between the peripheral surface 6 of
the rolling drum 5 and the rollhand 10 such that the tipping
paper patch 3 is wrapped around the collation of rods 1,
2. As the collation of rods 1, 2 passes over the roll hand
10, atstep S;the collation 1, 2 is rolled over the peripheral
surface 6 towards the leading edge 9 of the adjacent
upstream ridge 7. At step S,, the wrapped collation of
rods 1, 2 is retained by vacuum provided by the second
rod suction holes 12b of the leading edge 9 downstream
of the roll hand 10.

[0044] Rolling drums used in the manufacture of con-
ventional cigarettes typically comprises a curved outer
surface with flutes in the form of elongate curved recess-
es in which the collation of rods and tipping paper patches
are received and retained. These conventional rolling
drums may not be suitable for the manufacture of smok-
ing articles such as heat-not-burn products, in which filter
components may comprise rigid plastic parts. Such rigid
parts may be difficult to move out from conventional
flutes, or may break using conventional manufacturing
apparatus which pushes the smoking article components
out of the flutes. Furthermore, such conventional manu-
facturing apparatus which pushes the smoking article
components out of the flutes may be dislodged out of
alignment by such rigid parts.

[0045] The rolling drum of embodiments of the inven-
tion comprises projecting ridges provided on the periph-
eral surface of the rolling drum against which the collation
of rods 1, 2 are retained, instead of only having recessed
flutes to retain the collation of rods 1, 2 as in conventional
rolling drums. That is, the ridges 7 are spaced from each
other and the collation of rods 1, 2 are rolled between
the ridges 7. The suction holes 12a, 12b on both the
trailing and leading faces or edges 8, 9 of the ridges help
ensure correct alignment and positioning of these com-
ponents on the rolling drum 5.

[0046] It will be appreciated that the distance of the
surface 6 of the rolling drum 5 between the ridges 7 is
greater than the width of the ridges 7 in a rotational di-
rection A of the rolling drum 5. This provides greater roll-
ing surface on the rolling drum 5 to accommodate colla-
tions of rods 1, 2 to be rolled.

[0047] Itwillbe appreciated that substantially the entire
distance of the surface 6 of the rolling drum 5 between
the ridges 7 is formed as a curve with a centre point cor-
responding to the axis of rotation of the rolling drum 5.
[0048] The length of the rolling surface 15 of the roll
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hand 10 in a rotational direction A of the rolling drum 5
may be a whole number of multiples of the length of the
distance of the surface 6 of the rolling drum 5 between
the ridges 7. Although not as shown in Fig. 3, the length
of the rolling surface 15 of the roll hand 10 in a rotational
direction A of the rolling drum 5 may be the same as the
length of the distance of the surface 6 of the rolling drum
5 between the ridges 7.

[0049] It will be appreciated that the suction holes 12a
are provided at the trailing faces 8 of the ridges 7, that
is, the suction holes 12a may be provided, on, adjacent
to or proximate the trailing faces 8 of the ridges 7. Within
the scope of the invention therefore, it is intended that
the suction holes 12a may be provided on the trailing
faces 8 of the ridges 7, or where the trailing faces 8 of
the ridges 7 meet the curved peripheral surface 6 of the
rolling drum 5. Yet further, the suction holes 12a may be
provided on the curved peripheral surface 6 of the rolling
drum 5 where the trailing faces 8 meet the curved pe-
ripheral surface 6 of the rolling drum 5 - that is, at or
proximate to the point where the trailing faces 8 of the
ridges 7 meet the curved peripheral surface 6 of the roll-
ing drum 5. Yet further, the suction holes 12a may extend
from the curved peripheral surface 6 of the rolling drum
5 to the trailing faces 8 of the ridges 7. In some embod-
iments, the curved peripheral surface 6 of the rolling drum
5 may meet the trailing faces of the ridges 7 as defined
angled junctions, or alternatively may transition smoothly
in a curved manner. In the latter embodiment, the suction
holes 12a may be provided on the curved transition be-
tween peripheral surface 6 of the rolling drum 5 and the
trailing faces 8 of the ridges 7. Also in such embodiments,
the suction holes 12a may extend from the curved tran-
sition region to the peripheral surface 6 of the rolling drum
5 and/or to the trailing faces 8 of the ridges 7. All such
variations are intended to comprise embodiments within
the scope of the invention, in which the suction holes 12a
are provided at the trailing edge or face 8 of the ridges
7. Similarly, such various configurations of suction holes
12b with respect to the leading faces or edges 9 of the
ridges 7 are intended to fall within the scope of the in-
vention.

[0050] An longate depression is formed in the curved
peripheral surface 6 of the rolling drum 5 where the
curved surface 6 meets the trailing and/or leading faces
8, 9 of the ridges 7. This is shown in Figure 5, illustrating
such elongate depressions 16. Such elongate depres-
sions may assist the collation of rods 1, 2 in locating
against the respective trailing and/or leading faces 8, 9
of the ridges 7. The suction holes 12a, 12b maybe pro-
vided in such elongate depressions 16.

[0051] Itis intended within the scope of the invention
that the friction-enhancing surface of the rolling drum 5
that increases friction between the rolling drum 5 and the
collation of rods 1, 2 is not limited to the plurality of striae
17 of the exemplary embodiment.

[0052] Other configurations of surface formations or
treatment are envisaged which may be formed in or on
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the surface 6 of the rolling drum 5. Also, friction-enhanc-
ing surface may be applied to the surface 6 of the rolling
drum 5, for example a film adhered to surface 6, or a
coating sprayed onto the surface 6. Such film or coating
may include grit, diamond or other hard particulates to
increase friction.

[0053] As used herein, the term "upstream" will be un-
derstood to mean in opposite direction to the rotation of
the rolling drum. In particular, referring to Figures 2 and
3, the rolling drum 5 rotates in the direction of arrow A
and the term "upstream" will be understood to mean in
adirection opposite to arrow A. Similarly, the term "down-
stream" will be understood to mean in direction of rotation
of the rolling drum 5. In particular, referring to Figures 2
and 3, the rolling drum 5 rotates in the direction of arrow
A and the term "downstream" will be understood to mean
in the direction of arrow A.

[0054] As used herein, the term "tobacco industry
product” is intended to include smoking articles compris-
ing combustible smoking articles such as cigarettes,
cigarillos, cigars, tobacco for pipes or for roll-your-own
cigarettes, (whether based on tobacco, tobacco deriva-
tives, expanded tobacco, reconstituted tobacco, tobacco
substitutes or other smokable material), electronic smok-
ing articles such as e-cigarettes, heating devices that re-
lease compounds from substrate materials without burn-
ing such as tobacco heating products, hybrid systems to
generate aerosol from a combination of substrate mate-
rials, for example hybrid systems containing a liquid or
gel or solid substrate; and aerosol-free nicotine delivery
articles such as lozenges, gums, patches, articles com-
prising breathable powders and smokeless tobacco
products such as snus and snuff.

[0055] In some embodiments, the tobacco industry
product is a non-combustible smoking article. In some
embodiment the tobacco industry product is a heating
device which releases compounds by heating, but not
burning, a substrate material. The material may be for
example tobacco or other non-tobacco products, which
may or may not contain nicotine. In some embodiments
the heating device is a tobacco heating device.

[0056] In other embodiments the tobacco industry
productis a hybrid systemto generate aerosol by heating,
but not burning, a combination of substrate materials.
The substrate materials may comprise for example solid,
liquid or gel which may or may not contain nicotine. In
some embodiments, the hybrid system comprises a liquid
or gel substrate and a solid substrate. The solid substrate
may be for example tobacco or other non-tobacco prod-
ucts, which may or may not contain nicotine. In some
embodiments the hybrid system comprises a liquid or gel
substrate and tobacco.

[0057] Thepresentinventionisintended toencompass
an apparatus and method for the manufacture of any
tobacco industry product.

[0058] As used herein, the term "tipping paper" in-
cludes and material suitable for attaching the filter com-
ponents to a rod of smokeable material and therefore
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includes any suitable type of paper, metallic foil, or other
sheet material.

[0059] The drawings accompanying the various em-
bodiments of the invention described herein are not nec-
essarily illustrated to scale and the dimensions of certain
features may be exaggerated for ease and clarity of il-
lustration.

Claims

1. Avrolling drum (5) for use in a tobacco industry prod-
uct manufacturing apparatus (4), the rolling drum
having a peripheral surface (6) configured to carry a
collation of rod-shaped articles (1, 2), the rolling drum
comprising a plurality of ridges (7) on the peripheral
surface, each ridge comprising a trailing face (8) and
aleading face (9), the rolling drum comprising a plu-
rality of suction holes (12a, 12b) for retaining the col-
lation of rod-shaped articles, wherein the plurality of
suction holes are disposed at the trailing face and
the leading face of each of the ridges, characterised
in that an elongate depression (16) is formed in the
peripheral surface where the peripheral surface
meets the trailing face and/orthe leading face of each
of the ridges.

2. Arrolling drum (5) according to claim 1, wherein the
rolling drum comprises a friction-enhancing surface
on the peripheral surface (6) between each of the
ridges (7).

3. Avrolling drum (5) according to claim 2 wherein the
friction-enhancing surface comprises a plurality of
striae (17) on the peripheral surface (6).

4. Arrolling drum (5) according to claim 3, wherein the
plurality of striae (17) extend along an axis parallel
to the rotation axis of the rolling drum.

5. Arrolling drum (5) according to any of claims 2 to 4
wherein the friction-enhancing surface comprises a
coating on the peripheral surface.

6. Arolling drum (5) according to any of claims 2 to 5
wherein the friction-enhancing surface comprises a
hard particulate matter on the peripheral surface (6).

7. Arrolling drum (5) according to any of claims 1 to 6
wherein the suctions holes (12a, 12b) are disposed
in each of the elongate depressions (16).

8. A rolling apparatus (4) for rolling a tipping paper
around a collation of rod-shaped articles, the rolling
apparatus comprising a rolling drum (5) according
to any of claims 1 to 7 and a roll hand (10) configured
to roll the collation of rod-shaped articles (1, 2) be-
tween the peripheral surface (6) of the rolling drum
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and the roll hand such that a tipping paper (3) is
wrapped around the rod-shaped articles to form to-
bacco industry products.

Arolling apparatus (4) according to claim 8, wherein
the trailing faces (8) are configured to receive a col-
lation of rod-shaped articles (1, 2) upstream of the
roll hand (10), and the leading faces (9) are config-
ured to receive a collation of wrapped rod-shaped
articles downstream of the roll hand.

A rolling apparatus (4) according to claim 8 or claim
9, wherein the peripheral surface (6) of the rolling
drum (5) comprises tipping paper suction holes (13)
adapted to retain the tipping paper (3) on the periph-
eral surface upstream of the roll hand (10).

A rolling apparatus (4) according any of claims 8 to
10, wherein the roll hand (10) comprises a rolling
surface (15) over which the collation of rod-shaped
articles (1, 2)may be rolled, and wherein the length
of the rolling surface in a rotational direction of the
rolling drum is a whole number of multiples of the
length of the peripheral surface (6) between the ridg-
es (7).

A machine for assembling tobacco industry products
comprising the rolling apparatus (4) of any of claims
8to 11.

A method of assembling tobacco industry products
using the rolling apparatus (4) according to any of
claims 8to 11 orthe machine of claim 12, the method
comprising receiving a collation of rod-shaped arti-
cles (1, 2) and tipping paper (3) on the peripheral
surface (6) of the rolling drum (5) against a trailing
face (8) of aridge (7) of the rolling drum and retaining
the collation of rod-shaped articles by suction
through the suction holes (12a) at the trailing face,
rotating the rolling drum until the roll hand (10) con-
tacts and pushes the collation of rod-shaped articles
out of contact with the trailing edge, rolling the col-
lation of rod-shaped articles between the peripheral
surface and the roll hand such that the tipping paper
is wrapped around the rod-shaped articles, and re-
ceiving the wrapped rod-shaped articles against the
leading face (9) of an adjacent ridge and retaining
the wrapped rod-shaped articles by suction through
the suction holes (12b) at the leading face.

A method according to claim 13, wherein suction is
applied to retain the tipping paper (3) on the periph-
eral surface (6) of the rolling drum (5) for a time after
the collation of rod-shaped articles (1, 2) starts to be
rolled between the peripheral surface of the rolling
drum and the roll hand (10).
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Patentanspriiche

1.

Walztrommel (5) zur Verwendung in einer Herstel-
lungsvorrichtung (4) fir Produkte der Tabakindust-
rie, wobei die Walztrommel eine Umfangsflache (6)
aufweist, die konfiguriert ist, um eine Zusammen-
stellung von stabférmigen Gegenstanden (1, 2) zu
tragen, wobei die Walztrommel eine Vielzahl von
Graten (7) an der Umfangsflache umfasst, wobei je-
der Grat eine Hinterflache (8) und eine Vorderflache
(9) umfasst, wobei die Walztrommel eine Vielzahl
von Saugléchern (12a, 12b) umfasst, um die Zusam-
menstellung von stabférmigen Gegenstédnden zu-
rickzuhalten, wobei die Vielzahl von Saugléchern
an der Hinterflache und der Vorderflache von jedem
der Grate angeordnet ist, dadurch gekennzeich-
net, dass eine langliche Vertiefung (16) in der Um-
fangsflache ausgebildet ist, wobei die Umfangsfla-
che auf die Hinterflache und/oder die Vorderflache
von jedem der Grate trifft.

Walztrommel (5) nach Anspruch 1, wobei die Walz-
trommel eine reibungsverbessernde Oberflache an
der Umfangsflache (6) zwischen jedem der Grate (7)
umfasst.

Walztrommel (5) nach Anspruch 2, wobei die rei-
bungsverbessernde Oberflaiche eine Vielzahl von
Streifen (17) auf der Umfangsflache (6) umfasst.

Walztrommel (5) nach Anspruch 3, wobei sich die
Vielzahl von Streifen (17) entlang einer Achse par-
allel zur Drehachse der Walztrommel erstreckt.

Walztrommel (5) nach einem der Anspriiche 2 bis 4,
wobei die reibungsverbessernde Oberflache eine
Beschichtung auf der Umfangsflache umfasst.

Walztrommel (5) nach einem der Anspriiche 2 bis 5,
wobeidiereibungsverbessernde Oberflache ein har-
tes Partikelmaterial an der Umfangsflache (6) um-
fasst.

Walztrommel (5) nach einem der Anspriiche 1 bis 6,
wobei die Sauglécher (12a, 12b) in jeder der langli-
chen Vertiefungen (16) angeordnet sind.

Walzvorrichtung (4) zum Walzen eines Belagpapiers
um eine Zusammenstellung von stabférmigen Ge-
genstanden, wobei die Walzvorrichtung eine Walz-
trommel (5) nach einem der Anspriiche 1 bis 7 und
eine Walzenhand (10) umfasst, die zum Walzen der
Zusammenstellung von stabférmigen Gegenstan-
den (1, 2) zwischen der Umfangsflache (6) der Walz-
trommel und der Walzenhand konfiguriert sind, so-
dass ein Belagpapier (3) um die stabférmigen Ge-
genstande gewickelt wird, um Produkte der Tabak-
industrie zu bilden.
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Walzvorrichtung (4) nach Anspruch 8, wobei die Hin-
terflachen (8) konfiguriert sind, um eine Zusammen-
stellung von stabférmigen Gegenstanden (1, 2) vor
der Walzenhand (10) aufzunehmen, und die Vorder-
flachen (9) konfiguriert sind, um eine Zusammen-
stellung von umwickelten stabférmigen Gegenstan-
den nach der Walzenhand aufzunehmen.

Walzvorrichtung (4) nach Anspruch 8 oder Anspruch
9, wobei die Umfangsflache (6) der Walztrommel (5)
Belagpapiersauglécher (13) umfasst, die dazu aus-
gelegt sind, das Belagpapier (3) an der Umfangsfla-
che vor der Walzenhand (10) zurtickzuhalten.

Walzvorrichtung (4) nach einem der Anspriiche 8 bis
10, wobei die Walzenhand (10) eine Walzflache (15)
umfasst, Uber die die Zusammenstellung von stab-
férmigen Gegenstanden (1, 2) gewalzt werden kann,
und wobei die Lange der Walzflache in einer Dreh-
richtung der Walztrommel einer ganzen Zahl von
Vielfachen der Lange der Umfangsflache (6) zwi-
schen den Graten (7) entspricht.

Maschine zum Zusammenfiigen von Produkten der
Tabakindustrie, umfassend die Walzvorrichtung (4)
nach einem der Anspriiche 8 bis 11.

Verfahren zum Zusammenfiigen von Produkten der
Tabakindustrie unter Verwendung der Walzvorrich-
tung (4) nach einem der Anspriiche 8 bis 11 oder
der Maschine nach Anspruch 12, wobei das Verfah-
ren Folgendes umfasst: Aufnehmen einer Zusam-
menstellung von stabférmigen Gegenstanden (1, 2)
und Belagpapier (3) an der Umfangsflache (6) der
Walztrommel (5) gegen eine Hinterflache (8) eines
Grats (7) der Walztrommel und Zuriickhalten der Zu-
sammenstellung von stabférmigen Gegenstanden
durch Ansaugen durch die Saugldcher (12a) an der
Hinterflache, Drehen der Walztrommel, bis die Wal-
zenhand (10) die Zusammenstellung von stabférmi-
gen Gegenstanden berihrt und aus einem Kontakt
mit der Hinterkante driickt, Walzen der Zusammen-
stellung von stabférmigen Gegenstédnden zwischen
der Umfangsflache und der Walzenhand, sodass
das Belagpapier um die stabférmigen Gegenstande
gewickelt wird und, Aufnehmen der umwickelten
stabférmigen Gegenstande an der Vorderflache (9)
eines benachbarten Grats und Zuriickhalten der um-
wickelten stabférmigen Gegenstande durch Ansau-
gen durch die Saugldcher (12b)an der Vorderflache.

Verfahren nach Anspruch 13, wobei ein Ansaugen
angewendet wird, um das Belagpapier (3) fiir eine
Zeit an der Umfangsflache (6) der Walztrommel (5)
zurlickzuhalten, nachdem begonnen wurde, die Zu-
sammenstellung von stabférmigen Gegenstanden
(1,2)zwischen der Umfangsflache der Walztrommel
und der Walzenhand (10) zu walzen.
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Revendications

Tambour d’enroulement (5) destiné a étre utilisé
dans un appareil de fabrication de produits de I'in-
dustrie du tabac (4), le tambour d’enroulement ayant
une surface périphérique (6) configurée pour porter
un assemblage d’articles en forme de batonnet (1,
2), le tambour d’enroulement comprenant une plu-
ralité de crans (7) sur la surface périphérique, cha-
que cran comprenant une face de fuite (8) et une
face d’attaque (9), le tambour d’enroulement com-
prenant une pluralité de trous d’aspiration (12a, 12b)
destinés a retenir 'assemblage d’articles en forme
de batonnet, dans lequel la pluralité de trous d’aspi-
ration sont disposés au niveau de la face de fuite et
de la face d’attaque de chacun des crans, caracté-
risé en ce qu’un creux allongé (16) est formé dans
la surface périphérique ou la surface périphérique
rencontre la face de fuite et/ ou la face d’attaque de
chacun des crans.

Tambour d’enroulement (5) selon la revendication
1, dans lequel le tambour d’enroulement comprend
une surface améliorant le frottement sur la surface
périphérique (6) entre chacun des crans (7).

Tambour d’enroulement (5) selon la revendication
2, dans lequel la surface améliorant le frottement
comprend une pluralité de stries (17) sur la surface
périphérique (6).

Tambour d’enroulement (5) selon la revendication
3, dans lequel la pluralité de stries (17) s’étendent
le long d’un axe parallele a I'axe de rotation du tam-
bour d’enroulement.

Tambour d’enroulement (5) selon I'une quelconque
desrevendications 2 a4, danslequella surface amé-
liorant le frottement comprend un revétement sur la
surface périphérique.

Tambour d’enroulement (5) selon I'une quelconque
desrevendications 2 a5, danslequella surface amé-
liorant le frottement comprend une matiére particu-
laire dure sur la surface périphérique (6).

Tambour d’enroulement (5) selon I'une quelconque
des revendications 1 a 6, dans lequel les trous d’as-
piration (12a, 12b) sont disposés dans chacun des
creux allongés (16).

Appareil d’enroulement (4) destiné arouler un papier
de manchette autour d’un assemblage d’articles en
forme de batonnet, I'appareil d’enroulement compre-
nant un tambour d’enroulement (5) selon I'une quel-
conque des revendications 1 a 7 et une aiguille d’en-
roulement (10) configurée pour rouler 'assemblage
d’articles en forme de batonnet (1, 2) entre la surface
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périphérique (6) du tambour d’enroulement et
I’aiguille d’enroulement de telle sorte qu’'un papier
de manchette (3) s’enroule autour des articles en
forme de batonnet pour former des produits de I'in-
dustrie du tabac.

Appareil d’enroulement (4) selon la revendication 8,
dans lequel les faces de fuite (8) sont configurées
pour recevoir un assemblage d’articles en forme de
batonnet (1, 2) en amont de 'aiguille d’enroulement
(10) et les faces d’attaque (9) sont configurées pour
recevoir un assemblage d’articles en forme de ba-
tonnet enveloppés en aval de l'aiguille d’enroule-
ment.

Appareil d’enroulement (4) selon la revendication 8
ou la revendication 9, dans lequel la surface péri-
phérique (6) du tambour d’enroulement (5) com-
prend des trous d’aspiration de papier de manchette
(13) adaptés pour retenir le papier de manchette (3)
sur la surface périphérique en amont de l'aiguille
d’enroulement (10).

Appareil d’enroulement (4) selon 'une quelconque
desrevendications 8 a 10, dans lequel l'aiguille d’en-
roulement (10) comprend une surface d’enroule-
ment (15) surlaquelle 'assemblage d’articles en for-
me de batonnet (1, 2) peut étre roulé, et dans lequel
la longueur de la surface d’enroulement dans une
direction de rotation du tambour d’enroulement est
un nombre entier de multiples de la longueur de la
surface périphérique (6) entre les crans (7).

Machine d’assemblage de produits de I'industrie du
tabac comprenant'appareil d’enroulement (4) selon
I'une quelconque des revendications 8 a 11.

Procédé d’assemblage de produits de I'industrie du
tabac utilisant I'appareil d’enroulement (4) selon
'une quelconque des revendications 8 a 11 ou la
machine selon la revendication 12, le procédé com-
prenant la réception d’'un assemblage d’articles en
forme de batonnet (1, 2) et de papier de manchette
(3) sur la surface périphérique (6) du tambour d’en-
roulement (5) contre une face de fuite (8) d’un cran
(7) du tambour d’enroulement et la retenue de I'as-
semblage d’articles en forme de batonnet par aspi-
ration a travers les trous d’aspiration (12a) au niveau
de la face de fuite, la rotation du tambour d’enroule-
ment jusqu’a ce que l'aiguille d’enroulement (10) en-
tre en contact et pousse I'assemblage d’articles en
forme de batonnet hors de contact avec le bord de
fuite, 'enroulement de I'assemblage d’articles en for-
me de batonnet entre la surface périphérique et
Iaiguille d’enroulement de telle sorte que le papier
de manchette s’enroule autour des articles en forme
de batonnet, et la réception des articles en forme de
batonnet enveloppés contre la face d’attaque (9)



14.

17 EP 3 457 873 B1

d’uncran adjacent et laretenue des articles en forme
de batonnet enveloppés par aspiration a travers les
trous d’aspiration (12b) au niveau de la face d’atta-
que.

Procédé selon la revendication 13, dans lequel une
aspiration est appliquée pour retenir le papier de
manchette (3) sur la surface périphérique (6) du tam-
bour d’enroulement (5) pendant un certain temps
apres le début de I'enroulement de I'assemblage
d’articles en forme de batonnet (1, 2) entre la surface
périphérique du tambour d’enroulement et I'aiguille
d’enroulement (10).
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