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Apparatus and method for making a smoking article.

Field of the invention

This invention relates to a method and apparatus for making a smoking article.

As used herein, 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.

Background
A smoking article such as a cigarette may include one or more cylindrically

wrapped layers of sheet material.

It has been proposed to make a cigarette having an embossed layer of sheet
material. In order to make such a cigarette, a cigarette making machine would
include a bobbin which is wound with embossed sheet material. However, such
a cigarette making machine would have the disadvantage that the embossed sheet
material may be crushed or damaged on the bobbin. Furthermore, the embossed
sheet material may be crushed or damaged by rollers or by other components of

the machine.

The present invention provides an alternative approach for making a smoking
article having an embossed sheet material in an apparatus for making smoking

articles.

Summary of the invention

The present invention provides an apparatus for making a smoking article having
a rod of smokeable material and a cylindrically wrapped layer of sheet material,
the apparatus comprising a holder for holding sheet material, an embossing unit
configured to emboss sheet material drawn from the holder and an assembling

station for assembling the smoking article, the assembling station being



10

15

20

25

30

WO 2009/141217 PCT/EP2009/055300

configured to receive embossed sheet material from the embossing unit and to
wrap the embossed sheet material at least partially around a part of the smoking

article.

The sheet material may be tipping papet.

As used herein, the term “tipping paper” includes any material suitable for
attaching a filter to the rod of smokeable material and therefore includes any

suitable type of paper, metallic foil, or cellulose based material.

Accordingly, the sheet material may comprise a cellulose based material, and may
be paper. Alternatively, however, sheet material made from such a cellulose
based material may be manufactured in the same manner as the manner in which

plastic is manufactured.

The assembling station may be configured to assemble the smoking article by
joining a filter rod to the rod of smokeable material by wrapping the filter rod at

least partially with the embossed sheet material.

The assembling station may be configured to assemble a pair of smoking articles,
each having a rod of smokeable material, by joining the filter rod to the pair of
rods of smokeable material by wrapping the filter rod at least partially with the

embossed sheet material and cutting the wrapped filter rod.

The sheet material may be a cigarette wrapper. For example, the sheet material
may be a cigarette paper suitable for wrapping around the rod of smokeable

material.

The assembling station may be configured to wrap the embossed sheet material

around the rod of smokeable material.



10

15

20

25

30

WO 2009/141217 PCT/EP2009/055300

The sheet material may have a print pattern thereon and the embossing unit may
be configured to form an embossed pattern on the sheet material. The apparatus
may further comprise a controller configured to bring the print pattern and the

embossed pattern into register.

The apparatus may further comprise a positioning unit configured to position the
sheet material in an embossing position. The embossing unit may be configured
to form an embossed pattern on the sheet material after the sheet material is
positioned in the embossing position. The embossing position may be

determined so that the print pattern and the embossed pattern are in register.

The registration process may, for example, be implemented as part of a control
loop for controlling the machine, or may alternatively, or in addition, be

implemented on start up of the machine.

The apparatus may further comprise a detector for detecting a position of the
PP y p gap
print pattern and the controller may be configured to determine the embossing

position in dependence on the detected position of the pattern.
The controller may be configured to send a signal to the positioning unit and
thereby control the positioning unit to position the sheet material in the

embossing position.

The apparatus may further comprise a tensioning unit for adjustably fixing the

sheet material tension at a required level.

The apparatus may further comprising a conveyor for conveying the sheet

material through the apparatus.

The positioning unit may comprise a registration roller driven by a motor.
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The controller may be configured to determine whether the detector has
detected a change, and display an error message if the detector has not detected a

change.

The controller may be configured to determine whether the print is within

tolerance and reject a cigarette if the print is not within tolerance.

The embossing unit may comprise an embossing roller.

The embossing unit may have a section which does not emboss or drive. The
positioning unit may position the print pattern relative to the embossed pattern
tormed by the embossing unit by advancing or retarding the print pattern when
the embossing unit is not embossing. Thus, the positioning unit may be
configured to position the sheet material in the embossing position when the

embossing unit is not embossing.

The sheet material may be wrapped around the filter rod such that a first region
of the tipping paper overlaps with a second region of the tipping paper. The
machine may be arranged such that the second region is not embossed. For
example, the sheet material may be arranged such that the embossing unit does
not form an embossed pattern on the second region. Alternatively, or in
addition, the section which does not emboss may be arranged such that the

embossing unit does not form an embossed pattern on the second region.

The apparatus may further comprise a cutting unit for cutting the tipping paper.
The cutting unit may comprise a knife drum and a vacuum drum and the vacuum

drum may rotate faster than the knife drum.

According to the invention, there is provided a method for making a smoking
article in a smoking article making apparatus, the smoking article having a rod of
smokeable material and a cylindrically wrapped layer of sheet material, the

method comprising a step of embossing, at an embossing unit, sheet material
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drawn from a holder and a step of assembling the smoking article, wherein
assembling the smoking article comprises a step of wrapping embossed sheet
material received from the embossing unit at least partially around a part of the

smoking article.

The sheet material may be tipping paper.

The sheet material may comprise a cellulose based material.

A filter rod may be joined to the rod of smokeable material by wrapping the

filter rod at least partially with the embossed tipping paper.

A filter rod may be joined to a pair of rods of smokeable material by wrapping
the filter rod at least partially with the embossed sheet material. The wrapped

tilter may be cut, thereby forming a pair of smoking articles.

The embossed sheet material may be wrapped around the rod of smokeable

material.

The sheet material may include a print pattern thereon and the method may
turther comprise steps of embossing an embossed pattern on the tipping paper

and bringing the print pattern and the embossed pattern into register.

Brief description of the drawings
In order that the invention may be more fully understood, embodiments thereof
will now be described by way of illustrative example with reference to the

accompanying drawings, in which:

Figure 1 shows a machine for making a smoking article, the machine having an
embossing unit.
Figure 2 shows sections of tipping paper at different stages of processing.

Figure 3 shows various stages of cigarette manufacture.
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Figure 4 schematically illustrates elements of an apparatus and method for
making a smoking article.

Figure 5 illustrates a method of making a smoking article.

Figure 6 illustrates a key showing the correspondence between the shapes of the
elements used in figures 7-9 and the type of operation represented by the shape.
Figure 7 illustrates control loop process for controlling a cigarette maker
showing detail of a photocell function test.

Figure 8 illustrates control loop process for controlling a cigarette maker
showing detail of an advanced print process.

Figure 9 illustrates control loop process for controlling a cigarette maker
showing detail of an lagging print process.

Figure 10 shows an embossing roller having a section which does not emboss.

Detailed Description

Referring to Figure 1, a machine 1 for making a smoking article in the form of a
cigarette includes a holder 2 in the form of a bobbin holding a reel 3 of tipping
material web. Conveying rollers 4 are arranged to convey the tipping material
web in the form of a tipping paper ribbon 5 from the reel 3 through the machine
1 where individual segments are cut from the ribbon and each used to form a
pair of cigarettes. The assembling station 14 uses the tipping paper segment to
attach a double length filter to a pair of tobacco rods and subsequently cuts the

double length filter to form the cigarette pair.

The tipping paper 5 may be pre-printed with printing or a pattern. The pattern
on the tipping paper may include a plurality of logos associated with a particular
brand of cigarette. Figure 2 illustrates a section of the tipping paper ribbon 5 at
location ‘X’ in Figure 1. Referring to Figure 2, at location ‘X’ the lower section
of the tipping paper is printed with a pattern comprising a plurality of identical
‘V? logos that are equally spaced along the ribbon. The upper section of the
tipping paper is printed with a pattern which is a mirror image of the pattern

printed on the lower section. As explained in more detail hereinafter, the
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individual segments of tipping paper cut from the ribbon 5 each include a pair of

logos for use in the assembly of a pair of filter cigarettes

The machine 1 includes a tensioning arm 6 which is arranged to adjustably fix

the tipping paper tension at a required level.

The machine 1 includes registration rollers 7 which may draw the tipping paper
ribbon 5 from the holder 2 and which may be driven by a motor (not shown)
such as a servo motor. The motor may be controlled by a controller that will be
described hereinafter with reference to Figure 4. The registration rollers 7 may
retard or advance the tipping paper, and may therefore position the tipping paper
5 in any desired position. The registration rollers may also serve as drive rollers,

and may drive other components of the machine.

The machine 1 includes an embossing unit that includes a pair of embossing
rollers 8 which are arranged to form an embossed pattern on the tipping paper.
One or both embossing rollers may be engraved with one or more patterns so as
to form an embossed pattern on tipping paper as it is passed between the rollers.
The embossing roller speed may be determined by machine speed, registration
roller speed, or drive roller speed. The embossing rollers may be fitted in place
of the usual tipping paper pulling rollers of a conventional cigarette making

machine.

One of the embossing rollers 8 has a peripheral section which does not emboss.
The section which does not emboss is arranged such that it does not contact the
tipping paper during rotation of the rollers. Accordingly, when the rotational
position of the embossing roller is within a predetermined range, the embossing
roller does not make contact with the tipping paper. Thus, the registration
rollers can adjust the tipping paper position without the paper contacting the
embossing roller, and may thereby adjust the tipping paper position
independently of the rotation of the embossing roller. Therefore, the

registration rollers can position the print pattern relative to the embossed pattern
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tormed by the embossing roller by advancing or retarding the print pattern when
the embossing rollers are not embossing. Although the section which does not
emboss has been described above as being disposed on one of the embossing
rollers, each of the embossing rollers 8 may have a section which does not

emboss.

The machine 1 includes a photocell 9 for detecting the location or position of a
printing or pattern on the tipping paper, in this instance, 2 V logo or ‘V’ logo

pair pre-printed on the ribbon 5.

The controller, or other means, may determine an embossing position of the
tipping paper in dependence on the detected location or position of the pattern
on the tipping paper. The embossing position 1s determined such that tipping
paper in the embossing position is embossed with a pattern in register with the
printing or pattern on the tipping paper. Figure 2 illustrates a section of the
tipping paper 5 at location °Y’. Referring to Figure 2, at location Y’ the tipping
paper is embossed with a pattern in register with the pattern printed on the
tipping paper, the embossed pattern being shown in dotted outline. In
particular, referring to Figure 2, an embossed symbol has been formed in register

with each printed symbol on the tipping paper.

The machine 1 also includes gummer rollers 10 for applying glue to the tipping
papet to prepare it for attachment to the filters and tobacco rods that are

assembled into cigarettes.

The machine 1 also includes a cutting unit 11 for cutting the tipping paper
ribbon 5 into segments 5a, 5b, 5c¢ etc for use in attaching filters to individual
cigarettes. The cutting unit 11 comprises a knife drum 12 and a vacuum drum
13. In operation, the vacuum drum may rotate faster than the knife drum to
ensure that cut tipping paper is taken away before the next piece is cut. A
gearing mechanism, coupled to the drums, may be employed to achieve the

required difference in rotational speed. The cutting speed may be determined
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from the machine speed, registration roller speed or drive roller speed. Thus,
the cutting speed and the embossing roller speed may be interdependent.
Encoder information may be sent to the controller in order to adjust servo
speeds to ensure correct offset with the cutter. The controller may be
configured to control the cutting unit such that each cut piece of tipping paper
has a single printed sub-pattern and a single embossed sub-pattern. TFigure 2
illustrates a section of the tipping paper 5 at location ‘Z’. Reterring to Figure 2,
at location ‘Z’ the tipping paper is cut such that each segment 5a, 5b, 5¢ of
tipping paper has an embossed ‘V’ symbol pair in register with a printed ‘V’

symbol pair.

The cigarette making machine also includes an assembling station 14 configured
to assemble cigarettes. Referring to Figure 3, the assembling station successively
axially aligns a first paper wrapped tobacco rod 15, a second paper wrapped
tobacco rod 16 and a double length filter 17 between drive rollers (not shown)
and wraps them with one of the glue coated segments 5a of the embossed
tipping paper to join them together. The wrapped double length filter is then
cut, thereby forming a pair of assembled cigarettes. Such assembling stations are

well known per se and will not be described in detail herein.

An assembled cigarette 18 thus comprises a filter 19, a rod of generally
cylindrically paper wrapped tobacco 15 and a generally cylindrically wrapped
segment of tipping paper 5al. The segment 5al is thus glued to the periphery of
the filter 19, which may comprise a tow of cellulose acetate material wrapped
with a plugwrap (not shown). As shown, the segment of tipping paper 5al
overlaps the end of the tobacco rod where it abuts the filter 19 and is glued
thereto so as to hold the filter and tobacco rod together. The tipping paper 5al
is printed with a ‘V’ symbol and 1s embossed with a ‘V’ symbol in register with

the printed symbol.

The described cigarette making machine has the advantage that the embossing of

the logo on the tipping paper 5 1s carried out as the ribbon unwinds from the
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bobbin 2 with the advantage that the embossing is not crushed by the tension of
the ribbon in the bobbin, as would occur if the ribbon was pre-embossed before

being wound on to the bobbin.

Figure 4 schematically illustrates functional elements of the cigarette making
machine 1. Referring to Figure 4, the position of a printed logo on the tipping
paper is detected by the photocell 9, as shown in block Al. The positional
information is passed to programmable logic controller (PLC) 20, as shown in
block A2. The PLC 20 sends signals to the registration rollers 7 to speed up or
slow down in order to bring the logo into register with the embossed pattern
tormed by the embossing rollers 8, as shown in block A3. The embossing speed
1s determined by the machine speed, as shown in block A4. The cutting unit 11
may include a cutter encoder 21. Cutting encoder information is sent to the PLC
20 in order to adjust servo speeds to ensure correct offset to the cutter 11, as
shown in block A5. The vacuum drum 13 rotates faster than the knife drum 12
by way of gearing to ensure that each segment 5a, 5b etc of the cut tipping paper
1s always taken away before the next segment is cut, as shown in block A6. The
drive rollers of the assembling station 14 are used to drive other components in
the process, as shown in block A7. Therefore, the cigarette assembly station 14

may determine the embossing speed and the cutter speed.

Operation of an apparatus for making a smoking article is described in Figure 5.

In step B1, a bobbin of pre-printed tipping material web is loaded onto the
holder 1.

In step B2, the tension arm 6 adjusts paper tension in the ribbon 5 to a required

level.

In step B3, the photocell 9 detects the location of a printing on the tipping

paper.
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In step B4, the location information is passed to the servo control motors of the

registration rollers 7.

In step B5, the registration rollers 7 speed up or slow down and position each
printed logo on the ribbon at a required location relative to the embossing head

8.

In step B6, the paper ribbon 5 is embossed in register with the pre-printed logo.

In step B7, the gummer rollers 10 apply glue to the ribbon.

In step B8, the cutting unit 11 cuts the paper into individual segments.

In step B9, the segment of the cut tipping paper 5 is wrapped around the

cigarette or cigarette pair.

The cigarette making machine 1 may be electronically controlled by means of a
control loop. The control loop process 1s graphically described in Figures 6-9.

The control loop process shown in Figures 7-9 is a multi-threaded process.

The printed logo on the ribbon 5 may be initially registered in relation to the
embossing rollers 8 upon start-up of the machine and a continuous feedback
process may then be used to ensure that the print remains within tolerance. If a
print is found to be outside of the tolerance range then a message may be sent to
an appropriate part of the cigarette making machine to reject this cigarette at a
later stage. It may be determined whether the print is within tolerance, or
whether the print is too advanced, or lagging, by detecting the position of the

print using the photocell 9.

The control process also flags up errors that have occurred with the photocell on
machine start up. In particular, any errors that have occurred with the photocell

on machine start up which deem the machine incapable of registering print may
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be flagged up. This is performed by means of 2 machine function test. The
machine function test includes a step of moving the paper ribbon 5 along a
certain distance and a step of determining whether the photocell 9 has

recognised and responded to the resulting change in conditions.

The printed paper may be registered to an emboss and to the lap seam of the
tipping paper via an encoder on the cigarette making machine or maker to ensure
that the emboss does not occur on the lap seam and that both the emboss and

the print are a certain distance away from the edge of the paper.

The control process also functions to re-align the printed pattern on the tipping
paper to the embossed pattern formed by the embossing rollers by either pulling
back on the paper or accelerating the paper forward incrementally. As described
hereinabove, an embossing roller may have a pre-positioned non-embossing
region such that the embossing roller does not make contact with the paper
when the rotational position of the embossing roller is within a predetermined
range. Thus, the print pattern can be adjusted relative to the embossed pattern
tormed by the embossing roller by pulling back on the paper or accelerating the

paper torward incrementally when the embossing rollers are not embossing.

The position of the paper is continuously fed back into the system, and
movements are made when the print is out of tolerance and when the print is

within tolerance but is still deemed not directly in line with the emboss.

The value of X is shared amongst the processes described in Figures 7-9, i.e. the
Photocell function test, Lagging print and Advanced print. The value of X
represent the number of errors which have occurred in a row. Since the value of
X is shared between all of the processes shown in Figure 8-10, the total number
of errors is counted, and not just one type of error. Once a predetermined
number of consecutive errors €2 have occurred, the machine is stopped.

Accordingly, the machine is stopped when X is greater than Q.
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The value x designates the tolerance in mm that the print must be within for a

cigarette to be accepted.

Figure 6 shows a key which illustrates the correspondence between the shapes of
the elements used in figures 7-9 and the type of operation represented by the
shape. For example, as shown in figure 6, a trapezoidal element represents a
manual operation, an element in the shape of a rhombus represents a decision

and an element in the shape of a rectangle represents a process.

Figures 7, 8 and 9 show schematics of the control loop. In manual operation C1,
the user presses the start button to start the control process. As shown in block
C2, a startup process is then run. The cigarette maker is then run, as shown in
block C3. In block C4, the motor of the embossing rollers is matched to the
output of an encoder on the maker. That is, the embossing roller speed is
matched to the machine speed. In block C5, a photocell function test process is
run. In step C6, an advanced print process is run. In step C7, a lagging print

process is run.

The photocell function test C5 is shown in more detail in Figure 7. The
photocell function test flags up and notifies the user of errors which occur with

the photocell.

In step P1 of the photocell function test C5, it is determined whether the
photocell has detected a change. If the photocell has not detected a change, a

REJECT CIGARETTE signal is sent to the maker, as shown in block P2, and

the present cigarette is rejected.

In step P3 it is determined whether the previous change was detected by the

photocell. If the previous change was detected, the value of X is set to 1. This
step 1s represented in block P4 as “log figure X=17. If the previous change was
not detected, the value of X is increased by 1 and the new value 1s stored. This

step 1s represented in block P5 as “log figure X=X+1".
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In step P06, it is determined whether X is greater than €, where Q is a

predetermined number.

If the value of X exceeds €2, the machine is stopped, as shown in block P7 and a
“M/C Error” message is displayed, as shown in block P8. Thus, the method
stops the machine if the number of errors which have occurred in a row is
excessive. If the photocell has detected a change, the value of X is reset to zero,

as shown in block P9.

The advanced print process C6 is shown in more detail in Figure 8.

In step AP1, it is determined whether the print is too advanced. If the print is
too advanced, it 1s determined whether the print is within tolerance of x mm, as
shown in block AP2. xis a predetermined tolerance value. If the print is not
within a tolerance of x mm, a REJECT CIGARETTE signal is sent to the maker,

as shown in block AP3, and the instant cigarette is rejected.

In block AP4, it is determined whether the previous cigarette was out of
tolerance. If the previous cigarette was not within tolerance, the value of X is
set to 1. This step is represented in block AP5 as “log figure X=1. In step
APOG, it is checked whether movement can be made. As shown in block AP7, it
is then determined whether the embossing roller is contacting the paper. If the
embossing roller is not contacting the paper, it is determined whether the knives
are contacting the paper, as shown in block AP8. If none of the conditions of
steps AP7 or APS are true, the registration rollers are retarded in order to pull

back the paper, as shown in block AP9.

If the previous cigarette was out of tolerance, the value of X is increased by 1
and the new value is stored. This step is represented in block AP10 as “log

figure X=X+17. In step AP11, it is determined whether X is greater than Q. If
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X is greater than €, the machine is stopped, as shown in block AP12, and an

“M/C Errot” message is displayed, as shown in block AP13.

If the print is within tolerance of x mm, the value of X is reset to zero, as shown
in block AP14. Tt is then checked whether movement can be made, as shown in
block AP15. As shown in block AP16, it is then determined whether the
embossing roller is contacting the paper. If the embossing roller is not
contacting the paper, it 1s determined whether the knives of the cutting unit are
contacting the paper, as shown in block AP17. If none of the conditions of
steps AP16 or AP17 are true, the registration rollers are retarded in order to pull

back the paper, as shown in block AP18.

The lagging process C7 is shown in more detail in Figure 9.

As shown in Figure 9, in step LP1, it is determined whether the print is lagging.
If the print is lagging, it is determined whether the print is within tolerance of x
mm, as shown in block LP2. x is a predetermined tolerance value. If the printis
not within a tolerance of x mm, a REJECT CIGARETTE signal is sent to the

maker, as shown in block LP3, and the instant cigarette is rejected.

In block LP4, it is determined whether the previous cigarette was out of
tolerance. If the previous cigarette was not within tolerance, the value of X is

set to 1. This step is represented in block LP5 as “log figure X=1". In step LPG,
it is checked whether movement can be made. As shown in block LP7, it is then
determined whether the embossing roller is contacting the paper. If the
embossing roller is not contacting the paper, it is determined whether the knives
are contacting the paper, as shown in block LP8. If none of the conditions of
steps LP7 or LP8 are true, the registration rollers are accelerated in order to push

torward the paper, as shown in block LP9.

If the previous cigarette was out of tolerance, the value of X is increased by 1

and the new value is stored. This step is represented in block LP10 as “log
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figure X=X+17. In step LP11, it is determined whether X is greater than Q. If
X is greater than €, the machine is stopped, as shown in block LP12, and an

“M/C Errot” message is displayed, as shown in block LP13.

If the print is within tolerance of x mm, the value of X is reset to zero, as shown
in block LP14. Itis then checked whether movement can be made, as shown in
block LP15. As shown in block LP16, it is then determined whether the
embossing roller is contacting the paper,. If the embossing roller is not
contacting the paper, it is determined whether the knives of the cutting unit are
contacting the paper, as shown in block LP17. If none of the conditions of steps
LP16 or LP17 are true, the registration rollers are accelerated in order to push

the paper forward, as shown in block LP18.

It will be appreciated that the invention also includes many variations of the

above described apparatuses and methods for making smoking articles.

For example, as described above, sections of the tipping paper may be embossed
with a pattern such as a pattern comprising logos. Alternatively, the whole
tipping paper, substantially the whole tipping paper, or the portion of the tipping
paper which is ultimately visible on the cigarette may be embossed. Embossing
the tipping paper in this fashion can be referred to as an “all-over emboss”, and

the embossed pattern can be referred to as an “all-over emboss” pattern.

Alternatively, the tipping paper may be embossed with such an “all-over

emboss” pattern and also with a pattern which comprises logos.

Alternatively, the tipping paper may be pre-embossed with a first pattern, and a
second pattern may be embossed onto the tipping paper. The first pattern may,

tor example, be an “all-over emboss” embossing pattern.

Figure 10 shows an embossing roller 8X suitable for transferring an all-over

embossing pattern to the tipping paper. The embossing roller 8X has an
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embossing section 8a and a section which does not emboss 8b. As shown, and
as is described in more detail hereinabove, the section which does not emboss 8b
1s arranged such that it does not contact the tipping paper 5 during rotation of
the roller 8X. Although the section which does not emboss is graphically
described with reference to an embossing roller suitable for transferring an all-
over embossing pattern, it would be clear to the skilled person that the section
which does not emboss 8b shown in Figure 3 could be employed on any
embossing roller, and therefore could, for example, be employed on an

embossing roller suitable for embossing logos onto tipping paper.

Furthermore, instead of having a section which does not emboss, the embossing
rollers may be lifted or halted such that the print pattern may be positioned

relative to the embossed pattern formed by the embossing unit.

As described above, the section which does not emboss may not contact the
tipping paper during rotation of the roller. Alternatively the section which does
not emboss may make contact with the tipping paper. In this case, the tipping
paper may slide through the section which does not emboss independently of the
rotation of the embossing roller. Alternatively, or in addition, the section which
does not emboss may be arranged such that the tipping paper may slide through
the section which does not emboss without causing the embossing rollers to

rotate.

Furthermore, when the tipping paper is wrapped around the double length filter,
a first region of the tipping paper segment may overlap with a second region of
the tipping paper segment. The machine 1 may be configured so that the region
of the tipping paper which is not embossed due to the non-embossing section 8a
1s in register with the second region of the tipping paper. Thus, the non-
embossed section of the tipping paper can be hidden from view and an all-over

emboss can be achieved.
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Still further, instead of manufacturing pairs of cigarettes, the machine may be
configured to manufacture cigarettes one by one. That is, the assembling station
may, alternatively, be configured to assemble the smoking article by joining a
single length filter to the rod of smokeable material by wrapping the filter at least

partially with tipping paper which has been embossed in a suitable way.

Still further, the cutter may be configured to cut the tipping paper such that each
repeated sub-pattern is cut in the same place. That is, the cut times of the cutter

may be registered with the pattern on the tipping papet.

The cutter and the embossing unit may be driven by the same drive, or may be

driven by different drives.

The logos on the tipping paper may be longitudinally separated such that the
tipping paper of each assembled cigarette has one or more complete logos. For
example, the longitudinal separation between the logos may be the circumference
of a cigarette so that a single complete logo is formed on the tipping paper of

each assembled cigarette.

Still further, instead of using pre-printed sheet material the apparatus may

comprise a printing unit for printing a pattern on the sheet material.

Furthermore, a photo-resistor, a photodiode, a charge coupled device, or any

other light detecting means may be used to detect the position of the pattern on

the tipping papet.

Furthermore, the embossing position may be determined in dependence on a
tirst position of the tipping paper. The first position of the tipping paper may be
determined by detecting a position of the print pattern on the tipping paper, or
by other means. For example, the first position of the tipping paper may be

detected by mechanical means, or by optical means.
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Furthermore, punch or stamp type embossing means, or any other means for
torming an embossed pattern on the tipping paper may be used in place of

embossing rollers.

Still further, the conveying means may comprise feed or drive rollers which
include motors such as servo-motors. The conveying means may also comprise

guide rollers which may not be driven.

Still further, the embossing position may be determined in dependence on a first
cut time of the cutting unit 11, the first cut time being determined in dependence
on a position of the print pattern. Therefore, the controller may synchronise a
cut time associated with the print pattern with a cut time associated with the
embossed pattern, and thereby bring the embossed pattern and the print pattern

into register.

Still further, instead of holding tipping paper, the holder may hold a different
sheet material. For example, the holder may hold paper wrapper suitable for

wrapping around the rod of smokeable material. The embossing unit may be

configured to emboss paper wrapper drawn from the holder. The assembling
station may be configured to wrap the embossed paper wrapper around the

tobacco rod.

The above embodiments or alternatives may be used either singly or in

combination to achieve the effects provided by the invention.

Many further modifications and variations will be evident to those skilled in the

art, that fall within the scope of the following claims:
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Claims

1. An apparatus for making a smoking article having a rod of smokeable
material and a cylindrically wrapped layer of sheet material, the apparatus
comprising:

a holder for holding sheet material;

an embossing unit configured to emboss sheet material drawn from the
holder; and

an assembling station for assembling the smoking article, configured to
receive embossed sheet material from the embossing unit and to wrap the

embossed sheet material at least partially around a part of the smoking article.

2. An apparatus according to claim 1, wherein the sheet material is tipping
paper.
3. An apparatus according to claim 1 or claim 2, wherein the sheet material

comprises a cellulose based material.

4. An apparatus according to any preceding claim, wherein the assembling
station is configured to assemble the smoking article by joining a filter rod to the
rod of smokeable material by wrapping the filter rod at least partially with the

embossed sheet material.

5. An apparatus according to claim 4, wherein the assembling station is
configured to assemble a pair of smoking articles, each having a rod of
smokeable material, by:

joining the filter rod to the pair of rods of smokeable material by
wrapping the filter rod at least partially with the embossed sheet material; and

cutting the wrapped filter rod;
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6. An apparatus according to claim 1, wherein the assembling station is
configured to wrap the embossed sheet material around the rod of smokeable

material.

7. An apparatus according to any preceding claim, wherein:

the sheet material has a print pattern thereon; and

the embossing unit is configured to form an embossed pattern on the
sheet material; and

turther comprising a controller configured to bring the print pattern and

the embossed pattern into register.

8. An apparatus according to claim 7, further comprising:

a positioning unit configured to position the sheet material in an
embossing position;

wherein the embossing unit is configured to form an embossed pattern on
the sheet material after the sheet material is positioned in the embossing
position; and

wherein the embossing position is determined so that the print pattern

and the embossed pattern are in register.

9. An apparatus according to claim 8, wherein the positioning unit comprises

a registration roller driven by a motor.

10.  An apparatus according to claim 8 or claim 9, further comprising a
detector for detecting a position of the print pattern and wherein the controller
1s configured to determine the embossing position in dependence on the

detected position of the pattern.

11. An apparatus according to claim 10, wherein the controller is further
configured to:
determine whether the detector has detected a change;

display an error message if the detector has not detected a change.
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12. An apparatus according to any of claims 8-11, wherein the embossing unit
has a section which does not emboss, and wherein the positioning unit is
configured to position the sheet material in the embossing position when the

embossing unit is not embossing.

13. An apparatus according to claim 12, wherein the sheet material is wrapped
around the filter rod such that a first region of the sheet material overlaps with a
second region of the sheet material; and wherein the section which does not
emboss is arranged such that the embossing unit does not form an embossed

pattern on the second region.

14. An apparatus according to any of claims 7-13, wherein the controller is
turther configured to:
determine whether the print is within tolerance;

reject 2 smoking article if the print is not within tolerance.

15.  An apparatus according to any of claims 7-14, wherein the controller is
configured to send a signal to the positioning unit and thereby control the

positioning unit to position the sheet material in the embossing position.

16.  An apparatus according to any preceding claim, further comprising a

tensioning unit for adjustably fixing the sheet material tension at a required level.

17. An apparatus according to any preceding claim, further comprising a

conveyor for conveying the sheet material through the apparatus.

18.  An apparatus according to any preceding claim, wherein the embossing

unit comprises an embossing roller.
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19.  An apparatus according to any preceding claim, wherein the sheet material
1s wrapped around the filter rod such that a first region of the sheet material
overlaps with a second region of the sheet material; and

wherein the sheet material is arranged such that the embossing unit does

not form an embossed pattern on the second region.

20.  An apparatus according to any preceding claim, further comprising a
cutting unit for cutting the tipping paper, the cutting unit having a knife drum
and a vacuum drum, wherein the vacuum drum rotates faster than the knife

drum.

21. A method of making a smoking article in a smoking article making
apparatus, the smoking article having a rod of smokeable material and a
cylindrically wrapped layer of sheet material, the method comprising a step of
embossing, at an embossing unit, sheet material drawn from a holder and a step
of assembling the smoking article, wherein assembling the smoking article
comprises a step of wrapping embossed sheet material received from the

embossing unit at least partially around a part of the smoking article;

22. A method according to claim 21, wherein the sheet material is tipping
paper.
23. A method according to claim 21 or claim 22, wherein the sheet material

comprises a cellulose based material.
24. A method according to any of claims 21-23, wherein a filter rod is joined
to the rod of smokeable material by wrapping the filter rod at least partially with

the embossed sheet material.

25. A method according to claim 24, wherein:
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the filter rod is joined to a pair of rods of smokeable material by wrapping
the filter rod at least partially with the embossed tipping paper; and

the wrapped filter rod is cut, thereby forming a pair of smoking articles.

26. A method according to claim 21, wherein the embossed sheet material is

wrapped around the rod of smokeable material.

27. A method according to any of claims 21-26, wherein the sheet material
has a print pattern thereon, and further comprising steps of:
embossing the tipping paper with an embossed pattern; and

bringing the print pattern and the embossed pattern into register.

28. A computer program on a computer readable medium which, when
executed by a processor is arranged to perform a method as claimed in any of

claims 21-27.

29. A machine for making a smoking article as hereinbefore described with

reference to the accompanying drawings.
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Figure 5

Bobbin of pre printed tipping material web is loaded

Y

Tension arm adjusts paper tension to required level

4

Photocell detects location of the printing on the tipping paper

\ 4

Information passed to servo control motors on registration rollers

A 4

Registration rollers speed up or slow down to position print at the desired location

h 4

Paper is embossed

h 4

Gummer rollers apply glue

h 4

Cutting unit cuts the paper into individual sticks

A 4

Tipping paper is then wrapped around the cigarette

5/10



PCT/EP2009/055300

WO 2009/141217

$§300¥d
QaANIAAQ R

JOVSSIN HOHHI

§530Qud

Lo

NOLLYHHdO
IVNNVIN

9 ainbi4

6/10



PCT/EP2009/055300

WO 2009/141217

jund Buibbeq

L0

I

m&\\

ON Ja1eaib ¥ |

X1ds3y

d
M 2
Jougy S3A
O/, ousoubelq /N dois
Rejdsiq
L0 Uel

<

aimby Hoq

L=X

ainby 6o

vn_\

6d

papsPep abueus
snojnaid SEp

Ld

abueyo e pepelep
l1eoooyd seH

Jvew o3 jeubis
31L1LIHYOI0
103r3y puss

upd
paoueApPY

J aInbi4

L4

ndino
Japoous O/
0} JOI0K UDIBIA}

T

auryoepy uny

5

dNLldviS

7/10



PCT/EP2009/055300

WO 2009/141217

wid

jind 03 s1e)j01

uoyessibal
pieey

A0UT D/,
onsoubelq
Aeidsig

a/n doig
e

idy

epew aq ueo -
JuswieAow B ¢ 0=X
JBUIBYM HO9YD X 1353

L+X=X
amBy 6o

S3aA

o

SidVv

e

2dv

W X
40 aouBISO]
uiypm Jud s

Lldv /
// rBded xoey {uorfSod tepoque

E.v.*mEv 1eded
oy3 Bujoejuoo

BuibBe

paouenpe
00} Juud s

by — ordv—"
S0UEBI0) 19BW 0} [eubIS
S3AA 40 no apaefip EAREEL IO
rdv snoinald sean 10373 puss
9dV / e
Jaded (uoysod apew
sioeq [ind o) siajjo 18podus 1Ew) aq uea W:MEQQE — mSM.u w
" onessiBal pielay € 19UIBUM HOBYD) y 6o ey
| \
s n_<||\ S3A adv
S R I
99 g 1981
uonouny
— || 1eo0i0ug
SO
nding
> 18posuT D
_—— | 011010 yole
28] H
| suyoen uny
0]
Vel
0 dNldvils

q a.nbiy

8/10



PCT/EP2009/055300

WO 2009/141217

4043 O/,
ogsouBeiq

Aeidsiqq

usnd o3 s19j0J
uonensifal
8)e10]000y

o/ doig

S3IA

g1 — zd1—"
0 Uey} L+X=X
oN Ja1ealb X s aunby 5o
o 0ld1 —
bid1
S3A +d1
—_——
9d
|/ H
Joded apet
paemioy ysnd o3 19¥ew) Jeded 84 Ued JususAow b=X
- ainby Bo
4 Bupoeiups B ISUIsumM %oeyD

(upyfsod Jopdays
dovews) roded 2
Bunoejuoo Jopjol

0=X |
X 1383

yidl

opew oo
G UBD JUSLUBAOW - -
B Jayiaym osyd X 13534

S3A

]

S3A

8d1 .\

SouEBJS|0}
10 0 syelebin
snojasid sg

Gid1

e

edl

ISYEW 0}

wiw X

4O 80UBIBj0 |
uiyimuud s

[EUDIS 3 LIFHVYDID
103r3y puss

S

ed1

und

posueApY

9 H

189) uonouny

o

118001044

§0 T
inding
Jeposug

6 2inbi4

OM 9}
J0JI0 YA

¥0 H
suyoR
o unyj

dNLAVLS

—
f4e]

[%0]

9/10



WO 2009/141217

Figure 10

10/10

PCT/EP2009/055300



'INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2009/055300

A. CLASS| FICATION OF SUBJECT MATTER

According to International Patent Classification (IPC) or to both national classification and IPC

INV. /56 A24C5/58 | A24C5/47 B31F1/07 A24C5/34

B. FIELDS SEARCHED

Minimum documentation searched (classification syslem followed by classification symbols)

A24C B31F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A EP 1 698 450 A1 (GD SPA [IT])

6 September 2006 (2006-09-06) v
paragraph [0001] - paragraph [0061];
figures 1-7

A EP 1 466 535 A1 (HAUNI MASCHINENBAU AG
[DE]) 13 October 2004 (2004-10-13)
abstract; figure 1 .

paragraph [0001] - paragraph [0004]

A : US 5 394 895 A (MURAMATSU MOTOHIKO [JP];
TAKEDA KAZUKO [JP]; FUTAMURA YASUYUKIL
[JP]; S) 7 March 1995 (1995-03-07)
column 2, line 47 - column 4, paragraph 8;
figures 1-6

e

1-28

1,21

1,21

m Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents :

*T* later document published after the inlernational filing date
or priority date and not in conflict with the application but

*A* document defining the general state of the an which is not cited to understand the principle or theory underlying the
considered to be of particular relevance : invention
“E* earlier document but published on or after the international *X* document of particular relevance; the claimed invention
filng date cannot be considered novel or cannot be considered to
*L" document which may throw doubts on priority claim(s) or - involve an inventive step when the document is taken alone
which is cited to establish the publication date of another . *Y" document of particular refevance; the claimed invention
citation or other special reason (as specified) cannot be considered to involve an inventive step when the
*O" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu—
" other means ments, such combination being obvious to a person skilled
*P* document published prior to the international filing date but in the art.
later than the priority date claimed *&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
14 October 2009 29/10/2009
Name and mailing address of the ISA/ Authorized officer
European Patent Otfice, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk
Tel. (+31-70) 340-2040, - : ‘M3 :
‘Fax: (+31-70)340-3016 -~ -- Maier, Michael ~

Form PCT/ISA/210 (second sheet) (April 2005)

- . page -1 of 2




- INTERNATIONAL SEARCH REPORT

lntgmational application No

PCT/EP2009/055300

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

GB 864 247 A (OLIN MATHIESON)
29 March 1961 (1961-03-29)

DE 39 18 137 Al (HAUNI WERKE KOERBER & CO

KG [DE]) 14 December 1989 (1989-12-14)
abstract; fiqures 1-3 ‘

paragraph [0001] - paragraph [0004]

US 3 915 090 A (HORST ROBERT L; RINGER
RICHARD M) 28 October 1975 (1975-10-28)
abstract; figure 1

1,21

1,21

7-15

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Internatlonal application No

28-10-1975

Informgtlon on patent family mem(bers PCT/E P 2009/055300
Patent document Publication Patent family Publication
cited in search report date » ’ member(s) date
EP 1698450 Al 06-09-2006 AT 441518 T - 15-09-2009
4 _ CN 1827369 A 06-09-2006
JP 2006240742 A 14-09-2006
US 2006198920 Al 07-09-2006
EP 1466535 Al 13-10-2004 AT 327688 T 15-06-2006
‘ _ AT 412346 T 15-11-2008
CN 1541576 A 03-11-2004
EP 1595463 Al 16-11-2005
ES 2262920 T3 01-12-2006
JP 2004337162 A 02-12-2004
PL - - 367124 Al 18-10-2004
US 2004200486 Al - 14-10-2004
- US 5394895 A 07-03-1995 NONE
. GB 864247 A '29—03—1961 "CH 371726 A 31-08-1963
. DE 1136257 B 06-09-1962
FR 1220577 A 25-05-1960
.DE 3918137 . Al 14-12-1989 GB - 2220878 A 24-01-1990
IT 1229428 B 08-08-1991
JP 2036092 A 06-02-1990
us 5054346 A 08-10-1991
US 3915090 A NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - wo-search-report
	Page 37 - wo-search-report
	Page 38 - wo-search-report

