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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a method and
apparatus for forming tobacco rods, where the tobacco
rods are suitable for the manufacture of smoking articles
with closed ends.
[0002] Manufactured smoking articles such as ciga-
rettes conventionally comprise a tobacco rod having a
wrapping of cigarette paper, and a filter attached to the
tobacco rod by a tipping paper, although plain cigarettes,
lacking a filter, are also available. In either case, the end
of the cigarette which is intended to be lit is often open,
so that the tobacco inside the cigarette paper is exposed.
This allows leakage or spillage of tobacco from the cig-
arette, and also allows contaminants and foreign bodies
to enter the tobacco.
[0003] To address this, it has been previously pro-
posed to close one or both ends of a cigarette by folding
or otherwise manipulating a portion of the cigarette paper
that extends beyond the tobacco rod. For this, it is nec-
essary to arrange for a tobacco rod of a length shorter
than the surrounding wrapper. It is usual in cigarette man-
ufacturing for an endless length or bead of tobacco to be
wrapped in an endless length of cigarette paper, with the
result being cut through at intervals to form individual
rods. This necessarily produces rods in which the tobac-
co and the paper are of equal length. Hence, alternative
techniques are needed to produce tobacco rods with a
paper overhang that can be folded to close the end(s) of
the cigarette.
[0004] For example, United Kingdom patent applica-
tions GB 0622687.2 and GB 0703785.6 filed on 14 No-
vember 2006 and 27 February 2007, both entitled "Smok-
ing article with closed end and methods and apparatus
for manufacture thereof" describe adhering an additional
portion of foldable paper around the end of a tobacco rod
to create an overhanging part for folding over to form a
closed end. Older examples include US 1,164,118, which
describes a cigarette-making machine that forms a tube
from an individual cigarette paper, closes one end of the
tube, partially fills the tube with tobacco, and then closes
the other end. US 501 ,498 describes a machine that
wraps an individual cigarette paper around an individual
length of tobacco, compresses the tobacco from both
ends to make paper overhangs for folding, and then clos-
es each end by folding. These older approaches are not
well-suited to modern cigarette manufacturing tech-
niques, however.
[0005] Another technique is to produce a completed
conventional smoking article that has a longer than usual
length of tobacco rod. The filter end of the smoking article
is placed vertically on a vibrating surface, or tapped down.
This settles the tobacco further down into the enclosing
wrapper, leaving a free end of the wrapper than can be
folded over for a closed end. This is potentially disadvan-
tageous, however. Tobacco typically comprises a mix-

ture of various smokable materials, and these tend to
settle at different depths after vibration or tapping, giving
a non-uniform composition to the tobacco rod.
[0006] Reference is also directed to GB 2124471
which discloses the formation of tobacco rods that con-
tain alternating regions of different tobacco types.

SUMMARY OF THE INVENTION

[0007] Accordingly, a first aspect of the present inven-
tion is directed to a method of forming tobacco rods suit-
able for the manufacture of tobacco products with at least
one closed end, the method comprising providing an end-
less bead of tobacco, creating tobacco-less gaps in the
bead, the gaps regularly spaced apart along the bead,
wrapping the bead in an endless length of paper wrapper,
and cutting the wrapped bead into tobacco rods charac-
terised in that the wrapping of the bead is performed such
that the tobacco-less gaps form voids, and the cutting is
performed through the voids.
[0008] This results in tobacco rods that have an over-
hanging portion of paper at one or both ends (depending
on the position of the cuts) that can be folded inwards
over the tobacco to close the end(s) of the completed
smoking article. The method includes the conventional
steps for making tobacco rods, plus an extra stage of
creating the gaps in the tobacco bead. The extra stage
can be readily incorporated into standard production, so
existing production lines and methods can be easily
adapted to implement the present invention. Moreover,
creation of the gaps can be performed rapidly and simply
with non-complex equipment and without interruption of
the travel of the tobacco through the production process,
so production times can be as fast, or nearly as fast, as
the production of conventional tobacco rods.
[0009] In some embodiments, the method is imple-
mented such that each gap has a length equal to twice
a length of paper wrapper required for subsequent folding
over the tobacco, and dividing the wrapped bead com-
prises cutting through the paper wrapper at the longitu-
dinal mid-point of each gap. If the gaps are spaced apart
by a distance equal to twice a length of tobacco intended
for smoking articles to be made from the tobacco rods,
double-length tobacco rods can be formed. Each double
length rod comprises two single length rods joined back-
to-back, with the overhanging paper for each at the ends
of the double-length rod. The method may then further
comprise dividing the tobacco rods longitudinally in half
by cutting through at the longitudinal mid-point of each
tobacco rod, to produce single length rods each compris-
ing one length of tobacco and a paper overhang at one
end. These can be used to produce a filter-tipped ciga-
rette with a closed tobacco end.
[0010] Alternatively, the gaps may be spaced apart by
a distance equal to a length of tobacco intended for smok-
ing articles to be made from the tobacco rods. Thus, the
tobacco between the gaps is the length required for a
single smoking article, which produces tobacco rods with
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overhanging paper at both ends, from which a filterless
cigarette with two closed ends can be made.
[0011] As an alternative for producing single length
rods with overhanging paper at one end only, each gap
may have a length equal to a length of paper wrapper
required for subsequent folding over the tobacco, the
gaps may be spaced apart by a distance equal to a length
of tobacco intended for smoking articles to be made from
the tobacco rods, and dividing the wrapped bead may
comprise cutting through the paper wrapper substantially
flush with one end of each gap.
[0012] Creating the tobacco-less gaps in the bead may
comprise removing tobacco from the bead. Any tech-
nique suitable for this may be employed. For example,
removing tobacco from the bead may comprise trimming
away the full width of tobacco in the bead over the length
of each gap using an ecreteur. Ecreteurs are well-known
for trimming tobacco from beads to achieve a uniform
thickness of tobacco. Hence, no complex modification to
a production line is needed to implement this embodi-
ment. An additional ecreteur may be added for creating
gaps in the bead, or more simply, an existing ecreteur
may be modified or replaced to create the gaps in addition
to regular tobacco trimming.
[0013] Alternatively, creating the tobacco-less gaps in
the bead may comprise dividing the bead into longitudinal
portions of tobacco and moving the portions apart. Again,
any suitable technique may be used for this. For example,
dividing the bead and moving the portions of tobacco
apart may comprise bringing a screw thread which is ro-
tating about an axis parallel to the length of the bead into
contact with the bead while the bead is travelling longi-
tudinally, the screw thread having a thread with a thick-
ness which increases with distance along the screw
thread. Use of a screw thread does not interfere with the
forward travel of the tobacco bead along a production
line, because a screw which is stationary except for its
rotation will move the tobacco longitudinally, like water
pulled up by an Archimedes screw. The screw thread
may be configured in various ways. For example, the
screw thread may have a thread which commences from
a point at the leading end of the screw thread, the thread
having a radius that increases with distance along the
screw thread from the point over at least part of the length
of the screw thread. Or, the screw thread may have a
thread which commences from a leading edge arranged
substantially along a radius of the thread, the thread hav-
ing a substantially constant radius.
[0014] In a further example, dividing the bead and mov-
ing the portions of tobacco apart may comprise moving
at least one rotating disc into and out of the bead, the
disc rotating about an axis parallel to the bead and having
a thickness that increases from the edge to the centre of
the disc. This technique may be found more complex to
implement than a screw thread as regards processing of
a moving tobacco bead. However, rotating discs config-
ured in this way are advantageous in that a single disc
or assembly of discs can be used to create gaps of dif-

ferent length.
[0015] A second aspect of the present invention is di-
rected to apparatus for forming tobacco rods, comprising
a conveying device for supporting and conveying an end-
less bead of tobacco, a tobacco spacing device operable
to create regularly spaced apart tobacco-less gaps in the
bead, a garniture and a paper wrapper supply arranged
to receive the bead after creation of the gaps and wrap
the bead in an endless length of paper wrapper, and a
cutter operable to divide the wrapped bead into tobacco
rods by cutting through the paper wrapper where it over-
lays the gaps characterised in that the garniture is so
configured that the bead is wrapped with the paper such
that the tobacco-less gaps form voids, and the cutter is
configured to cut the paper wrapper through the voids.
[0016] The tobacco spacing device may create the
gaps by removing tobacco from the bead. For example
the device may be an ecreteur having at least one trimmer
disc with a circumference height profile configured to trim
away the full width of tobacco in the bead over the length
of each gap.
[0017] Alternatively, the tobacco spacing device may
create the gaps by dividing the bead into longitudinal por-
tions of tobacco and moving the portions apart. Such a
device may comprise a screw thread rotatable about an
axis parallel to the length of the bead such that the thread
of the screw thread passes through the bead as it is car-
ried by the conveying device, the thread with a thickness
which increases with distance along the screw thread.
The screw thread may have a thread which commences
from a point at the leading end of the screw thread, the
thread having a radius that increases with distance along
the screw thread from the point over at least part of the
length of the screw thread. Alternatively, the screw thread
may have a thread which commences from a leading
edge arranged substantially along a radius of the thread,
the thread having a substantially constant radius. In other
embodiments, the tobacco spacing device may comprise
at least one disc rotatable about an axis parallel to the
bead and movable into and out of the bead while rotating,
the disc having a thickness that increases from the edge
to the centre of the disc.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] For a better understanding of the invention and
to show how the same may be carried into effect refer-
ence is now made by way of example to the accompa-
nying drawings in which:

Figure 1 shows a longitudinal cross-section through
a length of continuous wrapped tobacco bead ac-
cording to a first embodiment of the invention;
Figure 2 shows a longitudinal cross-section through
a length of continuous wrapped tobacco bead ac-
cording to a second embodiment;
Figure 3 shows a longitudinal cross-section through
a length of continuous wrapped tobacco bead ac-
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cording to a third embodiment;
Figure 4 shows a plan view of a conventional ecre-
teur trimming device;
Figure 5 shows a plan view of an ecreteur trimming
device according to an embodiment of the invention;
Figure 6 shows a side view of a trimmer disc of the
ecreteur of Figure 5;
Figure 7 shows a perspective view of a tobacco spac-
ing device according to an embodiment of the inven-
tion;
Figure 8 shows a perspective view of a tobacco spac-
ing device according to an other embodiment; and
Figure 9 shows a perspective view of a tobacco spac-
ing device according to a further embodiment.

DETAILED DESCRIPTION

[0019] The present invention provides a method for
forming tobacco rods suitable for making smoking arti-
cles such as cigarettes in which the tobacco at the end
of the rod in the completed smoking article is covered by
folding an overhanging portion of the wrapping paper in-
wardly over the tobacco. To achieve this, it is necessary
to provide a tobacco rod (or smoking article) in which the
cigarette paper wrapped around the tobacco extends be-
yond the tobacco by an amount sufficient to cover the
tobacco when the paper is folded. The present invention
proposes that this be achieved at an early stage in the
conventional cigarette manufacturing process, during the
formation of the tobacco bead and subsequent wrapping
of the bead in cigarette paper.
[0020] Conventionally, loose tobacco is taken from a
hopper and arranged in a thin continuous or endless bead
having a width or thickness substantially the same as the
desired width of tobacco in the completed smoking arti-
cle. The bead is fed into a garniture which engages the
paper cigarette wrapper around the bead and secures
the wrapper in place with a continuous line of adhesive
running along the length of the paper and bead. The
wrapper is also endless, being supplied to the garniture
from a roll having a width equal to the circumference of
the smoking article plus sufficient extra paper for forming
the overlapped stuck seam. This produces a continuous
tobacco rod comprising tobacco wrapped in cigarette pa-
per. The continuous rod is then cut into single or double
length individual rods for subsequent assembly with filter
units.
[0021] According to the invention, before the tobacco
bead is wrapped in the cigarette paper, a plurality of gaps
or spaces are created in the tobacco bead, the gaps being
evenly spaced along the length of the bead. The bead is
then fed into a garniture for wrapping in endless paper
in the conventional manner. Thus, a continuous tobacco
rod in which the tobacco filling is divided into portions by
tobacco-less gaps or voids is created. This continuous
rod is then separated into individual rods by cutting
through the paper at positions corresponding with the
underlying gaps. Individual tobacco rods having paper

that overhangs at one or both ends are thereby created,
using a manufacturing method and apparatus that are
entirely conventional, requiring only the addition of a
stage for producing the gaps in the tobacco bead.
[0022] The length of the gaps determines the length
of the overhanging paper. Since the overhanging paper
is intended for folding over to cover the exposed tobacco
at the end of the rod, the length of the gaps should be
chosen accordingly. Similarly, the length of the tobacco
portions between the gaps should be chosen with refer-
ence to the desired length of tobacco in the completed
smoking articles.
[0023] The desired arrangement of tobacco and over-
hanging paper can be achieved in various ways.
[0024] Figure 1 shows a longitudinal cross-sectional
view of a first embodiment of a continuous tobacco rod
before cutting into individual rods. As described above,
the continuous rod 10 comprises tobacco arranged in
portions 12 with gaps or voids 14 between the tobacco
portions. The tobacco 12 and gaps 14 are surrounded
by a tubular paper wrapper 16, so that the rod is cylin-
drical. In this example, each portion of tobacco 12 has a
length t equal to the desired length of tobacco in the com-
pleted smoking article. Each gap 14 has a length g equal
to the desired overhang of paper extending past the end
of the tobacco. By cutting the continuous rod 10 at one
end of every gap 14 (the same end for each gap), flush
with the boundary between the gap 14 and the tobacco
12, the continuous rod 10 is divided into individual rods
18, each comprising an individual length of tobacco 20
inside a paper wrapper 22 that extends at one end to
form an overhanging foldable portion 24. The arrows c
indicate the position of each cut. The foldable overhang
can be used to close one end of the tobacco rod, while
the other end of the tobacco rod is joined to a filter unit
using a tipping paper, to produce a filter tipped smoking
article.
[0025] Figure 2 shows a second embodiment of a con-
tinuous tobacco rod 10. As before, each tobacco portion
12 has a length t equal to the desired length of tobacco
in the completed smoking article. The gaps 14, however,
have a length g equal to twice the desired length of paper
overhang. The continuous rod is cut at positions c that
are aligned with the longitudinal mid-point of each gap.
These cutting locations produce individual rods 18, each
comprising an individual length of tobacco 20 wrapped
in a paper wrapper 22 that has an overhanging portion
24 at both ends of the rod 18. This arrangement can be
used to close both ends of the tobacco rod 18 to provide
a nonfilter tipped smoking article.
[0026] Figure 3 shows a third embodiment of a contin-
uous tobacco rod 10. In this example, the tobacco por-
tions 12 each have a length t that is twice the length of
the intended amount of tobacco in the finished smoking
article. Similarly, the gaps 14 each have a length g that
is twice the length of the desired paper overhang. As in
the embodiment of Figure 2, the continuous rod 10 is cut
at the midpoint of each gap, thereby dividing the paper
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16 corresponding to the gaps 12 into two parts. These
cuts alone, shown as c1, give double-length tobacco
rods, each comprising a length of tobacco sufficient for
two smoking articles plus a paper overhang at each end.
To produce individual, single-length tobacco rods 18, ad-
ditional cuts c2 are made at the midpoint of each tobacco
portion 12. This produces tobacco rods 18 each compris-
ing an individual length of tobacco 20 with a paper wrap-
per 22 having an overhanging portion 24 at one end only.
Thus, tobacco rods the same as those produced via the
embodiment of Figure 1 can be made by a method that
requires only half as many voids to be made in the to-
bacco bead. The cuts c1 through the gaps 14 may all be
made first, followed by cutting the double-length tobacco
rods in half with the cuts c2. Alternatively, the cuts c1 and
c2 may be made alternately in sequence along the con-
tinuous rod 10, to divide off each tobacco rod individually.
[0027] As described above, to fabricate tobacco rods
according to the invention, conventional apparatus may
be used to form a tobacco bead and pass the bead into
a garniture for wrapping in cigarette paper. The bead
travels forward along its length during this process, and
after wrapping continues to travel over or past a cutting
blade or other cutting device that cuts the continuous rod
into the individual rod lengths. Before wrapping, the to-
bacco is retained in the bead shape by a suction or vac-
uum belt.
[0028] Two approaches to formation of the gaps in the
bead may be considered. In one approach, sections of
tobacco are removed from the continuous bead. The re-
moved sections extend through the full width of the bead,
thereby creating a discontinuous bead formed from por-
tions of tobacco spaced by gaps. An alternative approach
comprises parting the tobacco bead at regular intervals
and pushing the tobacco apart on either side of the part-
ings. A tobacco spacing device may be employed for the
removal or parting of the tobacco; this may take various
forms as discussed further below.
[0029] One technique according to the first approach
of removing tobacco sections from the bead uses an
ecreteur, or trimming device, as a tobacco spacing device
which removes the tobacco. Ecreteurs are commonly
used for shaping tobacco beads. When a tobacco bead
is initially formed from tobacco taken from a hopper, the
bead will be ragged and of varying width or thickness.
One or more ecreteurs can be used to trim off excess
tobacco to produce a bead of the desired size. The bead
width may be constant, or may not be constant so as to
provide different tobacco densities along the length of a
smoking article.
[0030] Figure 4 shows a plan view of a conventional
ecreteur as used to trim a tobacco bead. A pair of trimmer
discs or blades 30, 32 are arranged to rotate in the same
horizontal plane, with their edges adjacent. The two discs
30, 32 rotate in different directions, as shown in the Fig-
ure, so that in a trimming region, where the discs 30, 32
are adjacent, the edges of the discs 30, 32 are travelling
in the same direction. A bead of tobacco 34, carried for

example on a suction belt, passes over the trimming re-
gion so that the underside of the bead 34 is brought into
contact with the rotating edges of the discs 30, 32. The
bead 34 travels along its length in a straight line along a
horizontal path equidistant from the centres of the two
discs 30, 32, and in a direction opposite to the direction
of travel of the edges of the discs 30, 32 in the trimming
region as shown by the arrow in the Figure. As the to-
bacco bead 34 meets the rotating edges of the trimming
discs 30, 32, any tobacco hanging below the plane of the
discs is trimmed or sheared off from the bead 34 by the
discs 30, 32, so that the bead 34 has a uniform thickness
when it exits the trimming region. A wheel 36 is positioned
under the discs 30, 32 in the trimming region, with its axis
of rotation in the horizontal plane. The wheel 36 is ar-
ranged so that it lies in a vertical plane that is at an angle
to the vertical plane occupied by the tobacco bead 34.
Its vertical position is chosen such that the upper edge
of the wheel is very closely adjacent to the trimmer discs
30, 32. As the tobacco bead 34 travels over the discs 30,
32 and is trimmed, the wheel 26 rotates and carries away
the tobacco that is removed from the bead 34. The re-
moved tobacco is returned to the hopper for re-use in the
tobacco bead.
[0031] In the example of Figure 4, the trimmer discs
30, 32 are flat around their whole circumferences. This
configuration trims the tobacco bead to a constant uni-
form thickness. Alternatively, the trimmer discs 30, 32
may have portions at their circumferences which are
higher or lower than other portions of the circumference.
If the discs are synchronised in rotation speed and an-
gular position so that the different height portions coin-
cide at the trimming region, the tobacco bead can be
trimmed to have a non-uniform thickness along its length.
The rotation of the discs will give a repeating pattern of
thickness, which can be selected so that the individual
parts of the bead intended for individual cigarettes each
have the same pattern of thickness, for example to pro-
vide a higher density of tobacco at the end of each cig-
arette.
[0032] Further details of ecreteurs, including their use
in trimming tobacco beads to non-uniform thicknesses,
are given in United Kingdom patent application GB
0624771.2 filed on 12 December 2006, entitled "A smok-
ing article and a method and apparatus for the manufac-
ture of smoking articles".
[0033] According to embodiments of the present in-
vention, it is proposed to use an ecreteur to remove to-
bacco from the tobacco bead to create the required gaps.
Portions of the circumference of the trimmer discs of the
ecreteur are configured to have a height above the re-
mainder of the circumference sufficient to trim away the
full thickness of the bead.
[0034] Figure 5 shows a plan view of an ecreteur con-
figured according to this embodiment. Each trimmer disc
30, 32 has its circumference region shaped so that por-
tions 40 which are raised above the surface of the disc
alternate with portions 38 which lie in the plane of the
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disc. The discs have substantially the same thickness
around their circumferences, so the raised portions 40
are deformations in the surface of the disc, rather than
thickened parts. Thus, the trimming edge provided by the
rim of the disc is maintained around the full circumfer-
ence, but at differing heights.
[0035] In this example shown, the trimmer discs 30,
32 are configured to create four gaps in the tobacco bead
per rotation. Thus, each disc 30, 32 has four raised por-
tions 40, spaced equally apart around its rim. The length
of each raised portion 40 in the circumferential direction
corresponds to the desired length g of each gap, as dis-
cussed with reference to Figures 1, 2 and 3. Between
the raised portions 40 are the flat portions 38, each of
which has a circumferential length t corresponding to the
desired length of the tobacco portions between the gaps,
also as discussed with reference to Figures 1, 2 and 3.
[0036] Figure 6 shows a side view of the trimmer disc
32, as seen along the arrow vi in Figure 5. This illustrates
the varying height profile of the circumference of the disc
32 to define the raised portions 40 and the flat portions
38 which are in the plane of the disc. The raised portions
40 have a height h above the plane of the disc which is
large enough to reach up through the full thickness of the
bead and completely remove all tobacco from the bead
over the length g. If the bead has been previously trimmed
by another ecreteur to achieve a uniform thickness, the
flat portions 38 may be arranged at a height that passes
below or level with the underside of the tobacco bead,
so that no trimming occurs outside of the raised portions
40. Alternatively, the usual ecreteur trimming function
can be provided by the flat portions 38, so that the height
of these portions relative to the bead is selected to trim
the bead to a uniform thickness between the gaps. Fur-
ther, the flat portions may be replaced by portions having
a varying height profile, to produce tobacco with a varying
thickness over the length of each individual smoking ar-
ticle, as mentioned above.
[0037] Alternative arrangements may be used to cre-
ate the gaps in the tobacco bead by the complete removal
of sections of tobacco from the bead. For example, a
spacing device that removes sections of tobacco by suc-
tion could be employed, or a spacing device that punches
sideways through the bead to push out sections of to-
bacco.
[0038] An alternative approach to removing sections
of tobacco is to part the tobacco bead at intervals and
push the tobacco aside, along the length of the bead.
[0039] A tobacco spacing device suitable for this is a
rotating screw thread. The screw thread is mounted with
its axis of rotation parallel to the length of the tobacco
bead, and positioned such that its thread extends radially
into the tobacco bead. The pitch of the screw thread is
chosen to match the length of the individual tobacco por-
tions. The beginning of the thread cuts into the moving
tobacco bead with each rotation of the screw, to divide
each portion from the bead. The bead then continues to
travel along its forward path as the screw rotates, but

divided into individual portions with one portion between
each pitch of the thread. The thread itself therefore fills
the gaps between the tobacco portions. Hence, by con-
figuring the thread to have a thickness (in the direction
along the length of the screw thread and the tobacco
bead) that increases with distance along the screw, the
tobacco portions are gradually pushed further apart as
they move through the screw thread, to create gaps of
the required length. Thus, the final thickness of the thread
determines the length of the gaps.
[0040] A single turn of screw thread may be sufficient
to divide and part the tobacco bead adequately, but a
more gradual effect may be preferred, in which case the
screw thread may comprise more than one turn.
[0041] Figure 7 shows a simplified perspective view of
a first example of a rotatable screw thread suitable for
this purpose. The screw thread 50 is mounted for rotation
about a horizontal axis parallel to the path of the tobacco
bead 52, just to the side of the tobacco bead 52. The
tobacco bead 52 is travelling to the right as illustrated,
and the screw thread 50 is rotated clockwise as seen
from the downstream end (with respect to the direction
of travel of the tobacco bead 52). In this example, the
front end of the screw thread 52 is configured as a point
54, with the radius of the thread gradually increasing
along the first half of the length of the screw. This is similar
to a conventional fastening screw, where the point is used
to drive the screw into a surface. In the present case, the
point and increasing radius is instead used to gradually
introduce the thread into the adjacent tobacco bead 52,
thus parting the tobacco. The radius may increase over
the whole length of the screw, or over a first part of the
length only.
[0042] The screw thread 50 is fixed except for its rota-
tion, while the tobacco bead 52 moves forwards through
the screw. The speed of rotation of the screw thread 50
must be properly matched to the forward linear speed of
the tobacco bead 52. Each rotation of the screw thread
50 introduces a new parting in the tobacco bead 52, and
the continued rotation carries the individual portions of
tobacco 58 through the screw. The entire length of the
thread passes through each parting to create the required
gaps 60 in the tobacco bead. The thread has a thickness
56 that increases with distance along the screw thread.
This gradually pushes the individual portions of tobacco
further apart, until they are spaced by the appropriate
distance. Thus, the final thickness of the thread is g, the
required length of the gaps 60. The tobacco bead 52,
continuous on entering the screw thread, is delivered at
the other end divided into individual portions to tobacco
58 whose length t is determined by the pitch of the screw
thread 50, and spaced apart by regular gaps 60 whose
length g is determined by the thread thickness.
[0043] Figure 8 shows an alternative embodiment of a
rotatable screw thread 50. The screw thread 50 is posi-
tioned adjacent to the travelling tobacco bead 52 as in
Figure 7, and is again configured so that the pitch deter-
mines the length of the tobacco portions 59 and the thick-
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ness 56 of the thread increases with distance along the
screw to produce gaps 60 of length g in the bead. How-
ever, this screw thread has a thread of a constant radius
(constant thread depth), and does not begin from a point
at the front end. Instead, the screw thread has a leading
edge 62 in the form of a blade arranged radially across
the thread. This edge or blade 62 slices through the to-
bacco bead 52 as the screw thread 50 rotates, to part
the tobacco. The thickness of the thread then increases
from the thin edge 62 to force the tobacco apart as it
moves along the screw, thereby creating a gap. Each
rotation of the screw thread 50 slices through the bead
52 at a new place, owing to the forward travel of the to-
bacco bead. Thus, the continuous bead 52 is divided into
portions of tobacco 58 spaced apart by gaps 60, as re-
quired.
[0044] As shown in Figures 7 and 8, the tobacco bead
52 is unsupported. In reality, the bead will be travelling
on a suction belt or other conveying device which would
obstruct the screw thread 50 if the bead 52 was posi-
tioned with respect to the screw thread as shown in Figure
7 or 8. Therefore, the screw thread should be spaced
from the tobacco bead such that the tobacco passes
through at the outer edge of the thread, so that it can be
supported on its conveying device.
[0045] Other spacing devices for parting the tobacco
bead may also be employed. For example, one or more
discs may be mounted in a row on an axel, for rotation.
The edge of each disc forms a blade edge, and each disc
has a thickness that increases from the edge towards
the centre of the disc, to a thickness at least as great as
the desired length of the gaps to be made in the tobacco
bead. The spacing of the discs along the axel corre-
sponds to the desired length of the individual tobacco
portions after formation of the gaps. The axel is arranged
parallel to the tobacco bead. As the discs rotate, the as-
sembly of discs and axel is moved gradually closer to the
bead so that the disc edges cut into the bead at spaced
apart intervals, to part the tobacco. Further movement of
the assembly pushes the discs further through the bead,
and the increasing thickness of the disc forces the tobac-
co further apart, until the desired gap length is achieved.
The discs are then withdrawn.
[0046] Figure 9 shows a cross-sectional view through
a disc assembly, in the process of creating gaps in a
tobacco bead 52. The assembly comprises an axel 70
arranged parallel to the tobacco bead 52, the axel carry-
ing five rotatable discs 72. As indicated by the arrows,
the assembly is configured for rotation of the discs 72
about the axel 70, and for translation of the discs 72 and
the axel 70 towards and away from the tobacco bead 52.
The discs 72 cut into the continuous bead 52 to divide it
into individual portions of the tobacco of length t deter-
mined by the spacing of the discs. The thickness of the
discs g determines the length of the gaps in the bead 52
left when the assembly is withdrawn.
[0047] The tobacco bead needs to be kept stationary
during this process for gap formation, however. Alterna-

tively, the disc assembly can be moved sideways at the
same speed as the tobacco bead, but it will then need to
be returned to its start position for formation of the next
set of gaps. Either arrangement is slow compared to the
screw thread example described above, which does not
interfere with the normal forward travel of the tobacco
bead. However, an advantage of the disc assembly is
that a single assembly can be used to create gaps of
different sizes, by alteration of the distance by which the
discs are pushed into the tobacco bead.
[0048] The term "tobacco" as used herein should be
understood to include tobacco per se, and also tobacco
materials and derivatives and other smokable material,
alone or in combination. Examples include, but are not
limited to stem, lamina and tobacco dust. "Tobacco"
therefore refers to the smokable material to be included
in a cigarette or smoking article.
[0049] Similarly, the terms "smoking article" and "cig-
arette" are to be understood as including cigarettes,
cigarillos, slim cigarettes, cigars and any other smoking
article that comprises a length of smokable material with
a paper or similar wrapper, with or without a filter unit.

Claims

1. A method of forming tobacco rods suitable for the
manufacture of tobacco products with at least one
closed end, the method comprising:

providing an endless bead (34) of tobacco;
creating tobacco-less gaps in the bead, the gaps
regularly spaced apart along the bead;
wrapping the bead in an endless length of paper
wrapper (16); and
cutting the wrapped bead into tobacco rods
characterised in that
the wrapping of the bead is performed such that
the tobacco-less gaps form voids (14), and
the cutting is performed through the voids.

2. A method according to claim 1, in which each gap
has a length equal to twice a length of paper wrapper
required for subsequent folding over the tobacco;
and the cutting of the wrapped bead comprises cut-
ting through the paper wrapper at the longitudinal
mid-point of each gap.

3. A method according to claim 2, in which the gaps
are spaced apart by a distance equal to twice a length
of tobacco intended for smoking articles to be made
from the tobacco rods.

4. A method according to claim 3, further comprising
cutting the tobacco rods longitudinally in half by cut-
ting through at the longitudinal mid-point of each to-
bacco rod.
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5. A method according to claim 2, in which the gaps
are spaced apart by a distance equal to a length of
tobacco intended for smoking articles to be made
from the tobacco rods.

6. A method according to claim 1, in which each gap
has a length equal to a length of paper wrapper re-
quired for subsequent folding over the tobacco; the
gaps are spaced apart by a distance equal to a length
of tobacco intended for smoking articles to be made
from the tobacco rods; and dividing the wrapped
bead comprises cutting through the paper wrapper
substantially flush with one end of each gap.

7. A method according to any one of claims 1 to 6, in
which creating the tobacco-less gaps in the bead
comprises removing tobacco from the bead.

8. A method according to claim 7, in which removing
tobacco from the bead comprises trimming away the
full width of tobacco in the bead over the length of
each gap using an ecreteur.

9. A method according to any one of claims 1 to 6, in
which creating the tobacco-less gaps in the bead
comprises dividing the bead into longitudinal por-
tions of tobacco and moving the portions apart.

10. A method according to claim 9, in which dividing the
bead and moving the portions of tobacco apart com-
prises bringing a screw thread which is rotating about
an axis parallel to the length of the bead into contact
with the bead while the bead is travelling longitudi-
nally, the screw thread having a thread with a thick-
ness which increases with distance along the screw
thread.

11. A method according to claim 10, in which the screw
thread has a thread which commences from a point
at the leading end of the screw thread, the thread
having a radius that increases with distance along
the screw thread from the point over at least part of
the length of the screw thread.

12. A method according to claim 10, in which the screw
thread has a thread which commences from a lead-
ing edge arranged substantially along a radius of the
thread, the thread having a substantially constant
radius.

13. A method according to claim 9, in which dividing the
bead and moving the portions of tobacco apart com-
prises moving at least one rotating disc into and out
of the bead, the disc rotating about an axis parallel
to the bead and having a thickness that increases
from the edge to the centre of the disc.

14. Apparatus for forming tobacco rods, comprising:

a conveying device for supporting and convey-
ing an endless bead (34) of tobacco;
a tobacco spacing device (30,32;50;72) opera-
ble to create regularly spaced apart tobacco-
less gaps (14) in the bead;
a garniture and a paper wrapper supply ar-
ranged to receive the bead after creation of the
gaps and wrap the bead in an endless length of
paper wrapper (16); and
a cutter operable to divide the wrapped bead
into tobacco rods by cutting through the paper
wrapper where it overlays the gaps character-
ised in that
the garniture is so configured that the bead is
wrapped with the paper such that the tobacco-
less gaps form voids (14), and
the cutter is configured to cut the paper wrapper
through the voids.

15. Apparatus for forming tobacco rods, configured to
perform a method as claimed in any one of claims 1
to 13.

Patentansprüche

1. Verfahren zur Bildung von Tabakstäben (tobacco
rods), die für die Herstellung von Tabakprodukten
mit wenigstens einem geschlossenen Ende geeig-
net sind, wobei das Verfahren aufweist:

Es wird ein endloser Strang oder Wulst (bead)
(34) von Tabak zur Verfügung gestellt;
es werden Lücken bzw. Spalten bzw. Zwischen-
räume (gaps) mit weniger Tabak in dem Strang
erzeugt, wobei die Zwischenräume in regelmä-
ßigen Abständen voneinander längs des
Strangs angeordnet sind;
der Strang wird in eine endlose Länge von Pa-
pierumhüllung (16) eingewickelt; und
der umhüllte Strang wird zu Tabakstäben zer-
schnitten,
dadurch gekennzeichnet, dass
das Umhüllen des Strangs in der Weise durch-
geführt wird, dass die Zwischenräume mit we-
niger Tabak Hohlräume (14) bilden, und das
Zerschneiden durch die Hohlräume durchge-
führt wird.

2. Verfahren nach Anspruch 1, bei dem jeder Zwi-
schenraum eine Länge hat, die gleich dem Zweifa-
chen der Länge der Papierumhüllung ist, die für das
anschließende Falten über den Tabak benötigt wird;
und das Zerschneiden des umhüllten Strangs um-
fasst das Schneiden durch die Papierumhüllung an
dem longitudinalen mittleren Punkt jedes Zwischen-
raumes.
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3. Verfahren nach Anspruch 2, bei dem die Zwischen-
räume in einem Abstand voneinander angeordnet
sind, der gleich dem Zweifachen der Länge von Ta-
bak ist, der für die Rauchartikel bestimmt ist, die aus
den Tabakstäben gemacht werden sollen.

4. Verfahren nach Anspruch 3, weiterhin umfassend
das Zerschneiden der Tabakstangen in Längsrich-
tung in die Hälften, indem an dem longitudinalen Mit-
telpunkt jeder Tabakstange durchgeschnitten wird.

5. Verfahren nach Anspruch 2, bei dem die Zwischen-
räume in einem Abstand voneinander angeordnet
sind, der gleich der Länge des Tabaks ist, der für die
Rauchartikel bestimmt ist, die aus den Tabakstäben
hergestellt werden sollen.

6. Verfahren nach Anspruch 1, bei dem jeder Zwi-
schenraum eine Länge hat, die gleich der Länge der
Papierumhüllung ist, die für das anschließende Fal-
ten über den Tabak benötigt wird; die Zwischenräu-
me haben einen Abstand voneinander, der gleich
der Länge des Tabaks ist, die für die Rauchartikel
bestimmt ist, die aus den Tabakstäben gemacht wer-
den sollen; und das Aufteilen des umhüllten Strangs
umfasst das Schneiden durch die Papierumhüllung
im Wesentlichen bündig mit einem Ende jedes Zwi-
schenraumes.

7. Verfahren nach einem der Ansprüche 1 bis 6, bei
dem die Erzeugung der Zwischenräume mit weniger
Tabak in dem Strang die Entfernung des Tabaks aus
dem Strang umfasst.

8. Verfahren nach Anspruch 7, bei dem die Entfernung
des Tabaks aus dem Strang das Wegschneiden der
vollen Breite des Tabaks in dem Strang über die Län-
ge jedes Zwischenraumes unter Verwendung eines
Ecreteurs bzw. Trimmers umfasst.

9. Verfahren nach einem der Ansprüche 1 bis 6, bei
dem die Erzeugung der Zwischenräume mit weniger
Tabak in dem Strang das Zerteilen des Strangs in
longitudinale Tabakbereiche und Bewegen der Be-
reiche voneinander weg umfasst.

10. Verfahren nach Anspruch 9, bei dem das Zerteilen
des Strangs und Bewegen der Tabakbereiche von-
einander weg das In-Kontakt-Bringen eines Schrau-
bengewindes, das sich um eine Achse parallel zu
der Länge des Strangs dreht, mit dem Strang um-
fasst, während der Strang sich in Längsrichtung vor-
wärtsbewegt, wobei das Schraubengewinde ein Ge-
winde mit einer Dicke hat, die sich mit dem Abstand
längs des Schraubengewindes erhöht.

11. Verfahren nach Anspruch 10, bei dem das Schrau-
bengewinde ein Gewinde hat, das von einem Punkt

an dem vorderen Ende des Schraubengewindes be-
ginnt, wobei das Gewinde einen Radius hat, der sich
mit dem Abstand längs des Schraubengewindes von
dem Punkt über wenigstens einen Teil der Länge
des Schraubengewindes erhöht.

12. Verfahren nach Anspruch 10, bei dem das Schrau-
bengewinde ein Gewinde hat, das von einem vorde-
ren Rand beginnt, der im Wesentlichen längs eines
Radius des Gewindes angeordnet ist, wobei das Ge-
winde einen im Wesentlichen konstanten Radius
hat.

13. Verfahren nach Anspruch 9, bei dem das Aufteilen
des Stranges und die Bewegung der Tabakbereiche
voneinander weg das Bewegen wenigstens einer ro-
tierenden Scheibe in den und aus dem Strang um-
fasst, wobei sich die Scheibe um eine Achse parallel
zu dem Strang dreht und eine Dicke hat, die sich von
dem Rand zu der Mitte der Scheibe erhöht.

14. Vorrichtung zur Bildung von Tabakstäben mit:

Einer Transportvorrichtung für die Halterung
und den Transport eines endlosen Wulstes bzw.
Strangs (34) aus Tabak;
einer Vorrichtung (30, 32; 50; 72) zur Anordnung
des Tabaks in Abständen,
die dazu dient, in regelmäßigen Abständen von-
einander angeordnete Zwischenräume (14) mit
weniger Tabak in dem Strang zu erzeugen;
einer Garnitur und einer Papierumhüllungs-Zu-
führung, die angeordnet sind,
um den Strang nach der Erzeugung der Zwi-
schenräume zu empfangen und
den Strang in eine endlose Länge von Papier-
umhüllung (16) einzuwickeln;
und
einer Schneideinrichtung, die dazu dient, den
umhüllten Strang in Tabakstäben aufzuteilen,
indem durch die Papierumhüllung an den Stel-
len geschnitten wird, wo sie über den Zwischen-
räumen liegt,
dadurch gekennzeichnet, dass
die Gartnitur so konfiguriert ist, dass der Strang
mit dem Papier in der Weise umhüllt wird, dass
die Zwischenräume mit weniger Tabak Hohlräu-
me (14) bilden, und
die Schneideinrichtung konfiguriert ist, um die
Papierumhüllung durch die Hohlräume zu
durchschneiden.

15. Vorrichtung zur Bildung von Tabakstäben, die kon-
figuriert ist, um das Verfahren nach einem der An-
sprüche 1 bis 13 durchzuführen.
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Revendications

1. Procédé pour former des tiges de tabac, approprié
pour la fabrication des produits à fumer avec au
moins une extrémité fermée, le procédé comprenant
les étapes consistant à :

prévoir un boudin sans fin (34) de tabac ;
créer des espaces dépourvus de tabac dans le
boudin, les espaces étant régulièrement espa-
cés le long du boudin ;
envelopper le boudin dans une longueur sans
fin de cape de papier (16) ; et
couper le boudin enveloppé en tiges de tabac,
caractérisé en ce que :

l’étape consistant à envelopper le boudin
est réalisée de sorte que les espaces sans
tabac forment des vides (14), et
l’étape de découpe est réalisée à travers
les vides.

2. Procédé selon la revendication 1, dans lequel cha-
que espace a une longueur égale à deux fois une
longueur de cape de papier nécessaire pour se re-
plier successivement sur le tabac ; et la découpe du
boudin enveloppé comprend l’étape consistant à
couper la cape de papier au niveau du point central
longitudinal de chaque espace.

3. Procédé selon la revendication 2, dans lequel les
espaces sont espacés par une distance égale à deux
fois une longueur de tabac prévue pour des articles
à fumer destinés à être fabriqués à partir de tiges de
tabac.

4. Procédé selon la revendication 3, comprenant en
outre l’étape consistant à couper les tiges de tabac
longitudinalement en moitié en découpant au niveau
du point central longitudinal de chaque tige de tabac.

5. Procédé selon la revendication 2, dans lequel les
espaces sont espacés par une distance égale à une
longueur de tabac prévue pour les articles à fumer
destinés à être réalisés à partir de tiges de tabac.

6. Procédé selon la revendication 1, dans lequel cha-
que espace a une longueur égale à une longueur de
cape de papier nécessaire pour se replier successi-
vement sur le tabac ; les espaces sont espacés par
une distance égale à une longueur de tabac prévue
pour les articles à fumer destinés à être réalisés à
partir de tiges de tabac ; et l’étape consistant à divi-
ser le boudin enveloppé comprend l’étape consistant
à couper la cape de papier sensiblement de niveau
avec une extrémité de chaque espace.

7. Procédé selon l’une quelconque des revendications

1 à 6, dans lequel l’étape consistant à créer les es-
paces sans tabac dans le boudin comprend l’étape
consistant à retirer du tabac du boudin.

8. Procédé selon la revendication 7, dans lequel l’étape
consistant à retirer le tabac du boudin comprend
l’étape consistant à éloigner par découpe toute la
largeur du tabac dans le boudin sur la longueur de
chaque espace à l’aide d’un écréteur.

9. Procédé selon l’une quelconque des revendications
1 à 6, dans lequel l’étape consistant à créer les es-
paces sans tabac dans le boudin comprend l’étape
consistant à diviser le boudin en parties longitudina-
les de tabac et éloigner les parties.

10. Procédé selon la revendication 9, dans lequel l’étape
consistant à diviser le boudin et à éloigner les parties
de tabac comprend l’étape consistant à amener un
filetage de vis, qui est entraîné en rotation autour
d’un axe parallèle à la longueur du boudin, en contact
avec le boudin alors que le boudin se déplace lon-
gitudinalement, le filetage de vis ayant un filetage
avec une épaisseur qui augmente avec la distance
le long du filetage de vis.

11. Procédé selon la revendication 10, dans lequel le
filetage de vis a un filetage qui commence à partir
d’un point au niveau de l’extrémité d’attaque du file-
tage de vis, le filetage ayant un rayon qui augmente
avec la distance le long du filetage de vis à partir du
point sur au moins une partie de la longueur du file-
tage de vis.

12. Procédé selon la revendication 10, dans lequel le
filetage de vis a un filetage qui commence à partir
d’un bord d’attaque agencé sensiblement le long
d’un rayon du filetage, le filetage ayant un rayon sen-
siblement constant.

13. Procédé selon la revendication 9, dans lequel l’étape
consistant à diviser le boudin et éloigner les parties
de tabac comprend l’étape consistant à déplacer au
moins un disque rotatif à l’intérieur et à l’extérieur du
boudin, le disque tournant autour d’un axe parallèle
au boudin et ayant une épaisseur qui augmente, du
bord vers le centre du disque.

14. Appareil pour former des tiges de tabac
comprenant :

un dispositif de transport pour supporter et trans-
porter un boudin sans fin (34) de tabac ;
un dispositif d’espacement de tabac (30, 32 ;
50 ; 72) pouvant fonctionner pour créer des es-
paces sans tabac (14) régulièrement espacés
dans le boudin ;
une garniture et une alimentation de cape de
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papier agencées pour recevoir le boudin après
la création des espaces et envelopper le boudin
dans une longueur sans fin de cape de papier
(16) ; et
un dispositif de coupe pouvant fonctionner pour
diviser le boudin enveloppé en tiges de tabac
en coupant la cape de papier à l’endroit où elle
recouvre les espaces, caractérisé en ce que :

la garniture est configurée de sorte que le
boudin est enveloppé avec le papier de sor-
te que les espaces sans tabac forment des
vides (14), et
le dispositif de coupe est configuré pour
couper la cape de papier à travers les vides.

15. Appareil pour former des tiges de tabac, configuré
pour réaliser un procédé selon l’une quelconque des
revendications 1 à 13.
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