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An Apparatus For Forming a Circumferential Slit in a Tobacco
Industry Rod Article

Field of the Invention
This invention relates to an apparatus for forming a circumferential slit in a tobacco
industry rod article. The invention also relates to a smoking article assembly machine

comprising such an apparatus.

Background

It is known to provide machines for assembling smoking articles such as cigarettes.
These machines typically comprise a series of drums configured to transfer and/or
assemble a filter rod with a tobacco rod so as to form a smoking article. Certain drums
are configured so that particular operations are carried out as the rod articles are
conveyed by the drum. For example, a drum may be configured to co-operate with a
rolling hand to wrap a tipping paper segment around a filter rod and a tobacco rod so as
to combine the two with one another, other drums are configured to co-operate with a

laser beam so as to perforate the tipping paper.

Summary

According to the present invention there is provided, an apparatus for forming a
circumferential slit in a tobacco industry rod article, comprising a drum and a rolling
hand spaced apart from one another so as to form a space for a tobacco industry rod
article, and a cutting element extending into the space and configured to form a

circumferential slit in the tobacco industry rod article.

In one embodiment, the space forms a channel through which tobacco industry rod
articles can travel, and the channel has a cross-sectional profile having two points of

inflection.

The drum may comprise a surface and the cutting element comprises a curved edge

extending away from the surface of the drum.

In one embodiment, the space is defined by a surface of the rolling hand and the

surface of the drum, and the surface of the drum comprises an arcuate recess that is
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concentric with the cutting element when the drum is in a specific position relative to

the cutting element.

In another embodiment, at least an outer portion of the surface of the rolling hand is

concentric with a region of the surface of the drum adjacent to the recess.

At least an inner portion of the surface of the rolling hand may be concentric with the

curved edge of the cutting element.

In one embodiment, the drum is configured to rotate about an axis, and the length of
the recess in a direction about the axis is greater than the circumference of the tobacco

industry rod article.

In another embodiment, the space is defined by a surface of the rolling hand and a
surface of the drum, and wherein one or both said surfaces are shaped so that the slit

has a constant or substantially constant depth around the tobacco industry rod article.

The cutting element may be rotationally attached to the rolling hand, and the cutting

element may be configured to have a higher rpm than the drum during use.

The cutting element may comprise one or more circular knives.

In one embodiment, the cutting element is movable relative to the rolling hand so that

the extent of which the cutting element extends into the space can be adjusted.

In another embodiment, the apparatus may further comprise an adjuster to which the
rolling hand is attached, the adjuster is configured so as to move the rolling hand

relative to the drum so as to adjust the width of the space.

In one embodiment, adjuster comprises a pivoting arm and a connecting member
connecting the rolling hand to the pivoting arm, and the connecting member is

moveable in a direction perpendicular to the direction in which the arm extends.

The surface of the drum may be formed with a groove for receiving a tobacco industry

rod article.



10

15

20

25

30

35

WO 2015/086314 PCT/EP2014/075573

In one embodiment, the rolling hand is formed with a lip such that a tobacco industry
rod article held in the groove is prompted out of its groove.

According to another aspect of the invention, there is provided a smoking article
assembly machine comprising an apparatus comprising any of the features described

above.

Brief Description of the Drawings
Embodiments of the invention will now be described, by way of example only, with

reference to the accompanying drawings in which:

Figure 1 shows a perspective view of an apparatus according to the present invention;
Figure 2 shows a close-up view of the front of the apparatus shown in figure 1;

Figure 3 shows another close-up view of the front of the apparatus shown in figure 1;
Figure 4 shows a close-up view of the front of the apparatus shown in figure 1 with a
tobacco industry rod article entering a space;

Figure 5 shows a close-up view of the front of the apparatus shown in figure 1 with a
tobacco industry rod article passing through the space; and

Figure 6 shows a close-up view of the front of the apparatus shown in figure 1 with a

tobacco industry rod article exiting the space.

Detailed Description

Referring now to the drawings, figure 1 shows an apparatus 1 for forming a
circumferential slit in a tobacco industry rod article. The term “tobacco industry
rod article” includes a rod such as tobacco rod, filter rod, other rod-like articles
suitable for inclusion in a smoking article, and a smoking article itself. A tobacco
industry rod article may be formed from a single rod, or alternatively may

comprise two or more rod segments.

The term “smoking article” includes smokeable products such as cigarettes,
cigars and cigarillos whether based on tobacco, tobacco derivatives, expanded
tobacco, reconstituted tobacco or tobacco substitutes and also heat-not-burn
products. The smoking article may be provided with a filter for the gaseous flow

drawn by the smoker.

As shown in figure 1, the apparatus 1 comprises a cylindrical drum 2 and a

rolling hand 3 spaced apart from one another so as to form a space 4. The space
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4 forms a channel having an entry feed 5 and an exit feed 6. The drum 2 is
configured to carry tobacco industry rod articles into the entry feed 5, through
the channel, and out through the exit feed 6. The apparatus 1 further comprises a
cutting element 7 extending into the space 4. The cutting element 7 cuts a
circumferential slit in each tobacco industry rod article as they travel through
the space 4. The apparatus 1 also comprises an adjuster 11 configured to adjust

the width of the space 4.

The drum 2 will now be described in more detail with reference to figures 1 and
2. The drum 2 is configured to rotate about an axis ‘A’ in an anti-clockwise
direction as indicated by the arrows in figure 1. The drum 2 comprises a surface
8 formed with arcuately shaped recesses 10 that extend in a direction parallel to
the axis ‘A’ of the drum 2. The recesses 10 are symmetrically arranged on the
surface 8 about the axis ‘A’ of the drum 2. However, although the figures show a
plurality of recesses 10 it should be understood that the surface 8 of the drum 2

may be formed with a single recess 10.

The recesses 10 have an arcuate profile and the length of the arc may be greater
than the circumference of the tobacco industry rod article so as to ensure that a

complete circumferential slit is formed.

The regions 12 of the surface 8 adjacent the recesses 10 are formed with grooves
9 and so it should be understood that these adjacent regions 12 as well as

grooves 9 are located on either side of each recess 10.

The grooves 9 are configured to holding at least one tobacco industry rod article.
The grooves 9 extend parallel to the axis ‘A’ of the drum 2 and are configured to
apply suction to the tobacco industry rod article so as to retain said tobacco
industry rod article in its respective groove 9 as the drum 2 rotates. The grooves
9 are formed symmetrically on the surface 8 of the drum 2 about the axis ‘A’ as
best seen in figure 1, however this is optional. It should also be understood that
the grooves may be omitted such that tobacco industry rod articles do not have

designated locations on the surface 8 of the drum 2.

The rolling hand 3 will now be described in more detail with reference to figures

1 and 3. The rolling hand 3 comprises a surface 13 which together with the
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surface 8 of the drum 2 define the space 4. The surface 13 of the rolling hand 3
comprises outer 14a, 14b and inner portions 15. The outer portions 14a, 14b are
arcuately shaped and are concentric with the regions 12 of the surface 8 of the
drum 2. The inner portion 15 is located between the outer portions 14a, 14b, and
the inner portion 15 is also arcuately shaped, however its curvature extends in

the opposite direction to the outer portions 14a, 14b.

Although not illustrated, it is envisaged that the outer portion 14a at the entry
feed 5 may be formed with a lip or a kicker bar which assists a tobacco industry

rod article to be forced out of its groove 9 as it enters the space 4.

The surfaces 8, 13 of the drum 2 and the rolling hand 3, may be ribbed as shown

in the figures, however this is optional.

The cutting element 7 will now be described with reference to figures 1 and 3.
The cutting element 7 comprises a plurality of circular knives having an arcuate
edge 16 that extend away from the surface 8 of the drum 2. In alternative
embodiments the cutting element may comprise a singular knife having an
arcuate edge that extends away from the surface 8 of the drum 2. Furthermore,
the cutting element 7 is not limited to being circular, it may be of any other

shape comprising an arcuate edge(s).

The cutting element 7 extends into the space 4 through an opening formed in the
inner portion 15 of the surface 13 of the rolling hand 3. The inner portion 15 of
the surface 13 of the rolling hand 3 is concentric with the arcuate edges 15 of the
cutting element 7. Furthermore, when the drum 2 is in a specific position as
shown in figures 1 to 3, one of the recesses 10 is concentric with the arcuate
edges 15 of the cutting element 7. Thus, each recess 10 can also be described to
be concentric with the inner portion 15 of the surface 13 of the rolling hand 3
when the drum 2 is in a relevant specific position. Therefore, when the drum 2 is
in a specific position a portion of the surface 8 of the drum 2 follows the contour

of the surface 13 of the rolling hand 3.

In view of the relationship between the surface 8 of the drum 2 and the surface

13 of the rolling hand 3 with respect to the cutting element 7, the channel formed
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by the space 4 between said surfaces 8, 13 may therefore be described as having a

cross-sectional profile comprising two points of inflection.

As a result of the shape of the surface 13 of the rolling hand 3 and the surface 8
of the drum 2, or more specifically the inner portion of the surface 13 of the
rolling hand 3 and the recesses 10 of the surface 8 of the drum 2 being concentric
with the cutting element 7, a tobacco industry rod article passing through the
space can be cut such that the slit has a constant or substantially constant depth

around the tobacco industry rod article.

The cutting element 7 is rotationally attached to the rolling hand 3 such that it can
rotate about an axis ‘B’. The cutting element 7 rotates about an axle pin 17 which is
attached to the rolling hand 3. The axle pin 17 is parallel to the rotational axis ‘A’ of the
drum 2. It is envisaged that the axle pin 17 can be moved closer or further away from
the rotational axis ‘A’ of the drum 2 so that the extent of which the cutting element 77

extends into the space 4 can be adjusted.

The cutting element 7 rotates in an anti-clockwise direction as indicated by the arrows
in figures1 to 3. However, it may rotate in a clockwise direction. The cutting element 7
may also rotate at a higher number of rotations per minute (rpm) than the drum 2 so as
to improve the cutting of the tobacco industry rod article. However, it should be
understood that the cutting element 7 does not have to rotate. In an alternative

embodiment, the cutting element is static.

The rolling hand 3 is attached to the adjuster 11 as can best be seen in figure 1. The
adjuster 11 comprises a pivoting arm 18 and a connecting member 19. The pivoting arm
18 comprises two opposing ends. One end is configured to pivot about an axis ‘C’, and
the opposite end is formed with a connecting unit 20 which connects with the

connecting member 19.

The connecting member 19 is fixedly attached or integrally formed with the rolling
hand 3 and connects with the connecting unit 20 via dovetail connection which enables
the connecting member 19 to move in a direction transverse to the direction in which
the pivoting arm 18 extends. It should be understood that an alternative connection

between the connecting member 19 and the connecting unit 20 may be used which
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enables them to move relative to one another in a direction transverse to the pivoting

arm 18.

As aresult of the adjuster 11 enabling the pivoting arm 18 to rotate about axis ‘C’ and
the connecting member 19 to move in a direction transverse to the pivoting arm 18, the
rolling hand 3 is movable relative to the drum 2 so as to adjust the width of the space 4.
The width of the space 4 should be understood to be the distance between the surface 8
of the drum 2 and the surface 13 of the rolling hand 3.

The space 4 between the drum 2 and the rolling hand 3 is set to be of a width that is
smaller than the diameter of the tobacco industry rod article, such that the tobacco
industry rod article is compressed. This enables the tobacco industry rod article to

rotate about its own axis as it travels through the space 4.

Operation of the apparatus 1 will now be described with reference to figures 4 to 6. A
tobacco industry rod article 20 is located in a groove 9a and the drum rotates in an
anti-clockwise direction as indicated by the arrow. When the tobacco industry rod
article 20 reaches the entry feed 5 the tobacco industry rod article 20 is prompted out
of its groove 9a due to the width of the space 4 being smaller than the diameter of the
tobacco industry rod article 20. A lip located on the outer portion 14a of the surface 13
of the rolling hand 3 may also be used to force the tobacco industry rod article 20 out of
its groove 9a. As the drum 2 continues to rotate in an anti-clockwise direction the
tobacco industry rod article rotates about its own axis in a clockwise direction. As a
result, the tobacco industry rod article 20 moves through the space 4 in the direction as
which the drum rotates 2. Thus, the tobacco industry rod article rotates into the recess
10a located after the groove 9a which it was initially received in as the recess aligns with
the cutting element 7 as illustrated in figure 5. This causes the cutting element 7 to cut a
circumferential slit of constant depth into the tobacco industry rod article 20.
Thereafter, the tobacco industry rod article 20 continuous to travel through the space
between the region 12 adjacent the recess 10a and the outer portion 14b of the surface
13 of the rolling hand 3 such that it then locates in the next groove gb as illustrated in
figure 6. Thus, the tobacco industry rod article 20 travels towards the space 4 in a first
groove 9a and travels away from the space 4 in the next groove 9b along from the first

groove 9a.
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Although not shown, the tobacco industry rod article 20 formed with a circumferential
slit is thereafter transferred to a transfer drum or another drum with a specific
operation. Alternatively, the tobacco industry rod article 20 is transferred to a

packaging stage.

It should be understood that the apparatus 1 may be used or combined with any other
appropriate operation. For example, the apparatus may also be configured to apply
tipping paper to the tobacco industry rod article prior to or subsequent the cutting
element 7. Alternatively, the apparatus 1 may also be configured to cut a filter rod in
half adjacent the circumferential slit so as to produce two tobacco industry rod articles
each having a circumferential slit. However, the apparatus is not limited to a particular
operation besides the circumferential cutting as the tobacco industry rod articles are

conveyed by the drum.

It is also envisaged that each groove can hold a plurality of tobacco industry rod articles
so that in the embodiment where the cutting element comprises a plurality of knives,

the plurality of tobacco industry rod articles can be cut simultaneously.

Furthermore, the depth of the slit may be altered as described above and so the
apparatus may be used to cut one layer or several layers of the tobacco industry rod
article. For example, if the tobacco industry rod article comprises a filter rod wrapped
in plug wrap and a tobacco rod wrapped in cigarette paper, and the filter rod and the
tobacco rod is combined with one another by tipping paper, the apparatus may be
configured to cut a circumferential slit in any of these layers. For instance, the
apparatus may be configured to cut through the tipping paper in the region of the filter
rod and/or the tobacco rod. The apparatus may also be configured to cut into the

deeper layers such as the plug wrap, filter, cigarette paper and/or tobacco.

The apparatus 1 may also cut a circumferential slit or several slits at any point along the
tobacco industry rod article and so it is not limited to a particular region or area of the

tobacco industry rod article.

A circumferential slit of a tobacco industry rod article has several applications. For
example, a circumferential slit may be formed in the tipping paper in the region of the
filter so that a portion of the tipping paper is rotatable relative to the remainder of the

tipping paper. A circumferential slit may also be formed in the tipping paper and/or the
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filter so as to provide ventilation. Another application is to form two circumferential
slits in the tipping paper so as to form a rotational mid-portion. This mid-portion can

also be removed so as to expose the material underneath.

Furthermore, it is envisaged that the apparatus 1 may be included in a series of drums
forming a smoking article assembly machine. The smoking article assembly machine
may be a modular smoking article assembly machine, wherein each module comprises

adrum or a set of drums.

In order to address various issues and advance the art, the entirety of this disclosure
shows by way of illustration various embodiments in which the claimed invention(s)
may be practiced and provide for a superior apparatus. The advantages and features of
the disclosure are of a representative sample of embodiments only, and are not
exhaustive and/or exclusive. They are presented only to assist in understanding and
teach the claimed features. It is to be understood that advantages, embodiments,
examples, functions, features, structures, and/or other aspects of the disclosure are not
to be considered limitations on the disclosure as defined by the claims or limitations on
equivalents to the claims, and that other embodiments may be utilised and
modifications may be made without departing from the scope and/or spirit of the
disclosure. Various embodiments may suitably comprise, consist of, or consist
essentially of, various combinations of the disclosed elements, components, features,
parts, steps, means, etc. In addition, the disclosure includes other inventions not

presently claimed, but which may be claimed in future.
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Claims

1. An apparatus for forming a circumferential slit in a tobacco industry rod article,
comprising a drum and a rolling hand spaced apart from one another so as to form a
space for a tobacco industry rod article, and a cutting element extending into the space

and configured to form a circumferential slit in the tobacco industry rod article.

2. An apparatus according to claim 1, wherein the space forms a channel through
which tobacco industry rod articles can travel, and the channel has a cross-sectional

profile having two points of inflection.

3. An apparatus according to any preceding claim, wherein the drum comprises a
surface and the cutting element comprises a curved edge extending away from the

surface of the drum.

4. An apparatus according to claim 3, wherein the space is defined by a surface of
the rolling hand and the surface of the drum, and the surface of the drum comprises an
arcuate recess that is concentric with the cutting element when the drum is in a specific

position relative to the cutting element.

5. An apparatus according to claim 4, wherein at least an outer portion of the
surface of the rolling hand is concentric with a region of the surface of the drum

adjacent to the recess.

6. An apparatus according to claim 4 or 5, wherein at least an inner portion of the

surface of the rolling hand is concentric with the curved edge of the cutting element.

7. An apparatus according to any of claims 4 to 6, wherein the drum is configured
to rotate about an axis, and the length of the recess in a direction about the axis is

greater than the circumference of the tobacco industry rod article.

8. An apparatus according to claim 1 or 2, wherein the space is defined by a surface
of the rolling hand and a surface of the drum, and wherein one or both said surfaces are
shaped so that the slit has a constant or substantially constant depth around the

tobacco industry rod article.
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- 11 -
9. An apparatus according to any preceding claim, wherein the cutting element is
rotationally attached to the rolling hand.
10. An apparatus according to claim 9, wherein the cutting element is configured to

have a higher rpm than the drum during use.

11. An apparatus according to any preceding claim, wherein the cutting element

comprises one or more circular knives.

12. An apparatus according to any preceding claim, wherein the cutting element is
movable relative to the rolling hand so that the extent of which the cutting element

extends into the space can be adjusted.

13. An apparatus according to any preceding claim, further comprising an adjuster
to which the rolling hand is attached, the adjuster is configured so as to move the

rolling hand relative to the drum so as to adjust the width of the space.

14. An apparatus according to claim 13, wherein the adjuster comprises a pivoting
arm and a connecting member connecting the rolling hand to the pivoting arm, and the
connecting member is moveable in a direction perpendicular to the direction in which

the arm extends.

15. A smoking article assembly machine comprising an apparatus comprising any

of the features claimed in any of the claims 1 to 14.
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