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(54) MULTI-SEGMENT FILTER TUBE

(57)  The presentinvention relates to a filter tube, the
filter tube comprising an empty paper tube and a filter
attached to the empty paper tube, wherein the filter com-
prises a first filter segment, a second filter segment and
a third filter segment, wherein the first filter segment is
located at the mouth end of the filter tube, the second

filter segment is located upstream of the second filter
segment and the third filter segment is located upstream
of the second filter segment. The invention further con-
cerns a method of making such a filter tube. The filter
tube is suitable for make-your-own cigarettes.
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Description

[0001] The present invention relates to a multi-seg-
ment filter tube and a method of manufacturing such a
multi-segmentfilter tube. Such filter tubes are particularly
useful for the self-manufacture of smoking articles, as for
example, cigarettes.

[0002] It is known to make so called "roll-your-own"
and "make-your-own" smoking articles. These smoking
articles are made using loose, fine-cut tobacco that the
consumer rolls into a sheet of paper or inserts into a tube
of paper, typically with the aid of a making device. Also,
it is known to provide "filter tubes" for the self-manufac-
ture of smoking articles that already provide a filter plug
attached atthe end of an empty tube of paper. This allows
the self-manufacture of filter cigarettes. Itis further known
to create filter tubes with charcoal dispersed within the
filter plug.

[0003] Typically, these filter tubes are sold in batches
in cartons. However, with today’s construction of these
filter tubes, charcoal can dislodge from the plug and
spread within the container during transportation of the
filter tubes and later become visible to the consumer.
This may be regarded by some consumers as unattrac-
tive.

[0004] There is therefore a need for filter tubes that
have increased functionality. At the same time, there is
a need for filter tubes that can be easily transported with-
out degradation.

[0005] According to the invention there is provided a
filter tube comprising an empty paper tube and a filter
attached to the empty paper tube. The filter comprises a
first filter segment, a second filter segment and a third
filter segment. The first filter segment is located at the
mouth end of the filter tube, the second filter segment is
located upstream of the first filter segment and the third
filter segment is located upstream of the second filter
segment.

[0006] According to the invention it is therefore possi-
ble to place one filter segment between two other filter
segments. This is particularly useful where the first filter
segment and the third filter segment are preferably white
cellulose acetate tow filter segments. Thus, the filter tube
will not only have a white mouth end, but also the part of
the filter that abuts the tobacco in the finished cigarette,
once the filter tube is filled, will be white. This advanta-
geously overcomes a problem specific to make-your-own
filter tubes that are packed and transported without con-
taining any tobacco. The filter tube construction accord-
ing to the invention has the further advantage that mate-
rial that may otherwise dislodge from the second filter
segment cannot exit the empty paper tube thanks to the
presence of the third filter segment. The empty paper
tube defines an empty cavity upstream of the filter. The
cavity is free from tobacco, but is capable of being filled
with tobacco, for example with the aid of a making device.
[0007] The terms "upstream" and "downstream" are
used throughout the specification to refer to a relative
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location of the parts of the filter tube in respect to the gas
flow drawn through the filter towards the mouth end of
the filter tube. Accordingly, afirst element of the filter tube
or the finished cigarette is upstream from a second ele-
ment if it is more distant from the mouth end than the first
element.

[0008] Preferably,the secondfiltersegmentcomprises
at least a first filter component and a second filter com-
ponent, wherein the first filter component is a filtration
material. The filtration material may be, for example, cel-
lulose acetate tow. Alternatively, the filtration material
may be crimped paper or other suitable filtration materials
known in the manufacturing of cigarette filters.

[0009] Preferably, the second filter component is one
of a particulate material, a liquid, a thread or a capsule.
The particulate material may be for example carbon or
plant material like plant leaves or compressed beads of
plant material. The plant material may be, for example
based on tobacco, mint or clove. The liquid may be, for
example, a flavourant such as menthol. The thread may
be a paper yarn or cotton thread that is disposed within
the filtration material of the second segment. The thread
may, for example, be used as a carrier material for a
flavourant such as menthol or for decorative purposes.
The capsule may be, for example, a breakable capsule
or a matrix material thatis adapted to release flavour into
the mainstream smoke either when broken, squeezed,
or over time. Many combinations of the above are also
possible.

[0010] Preferably, the particulate material comprises
activated charcoal particles. While filter tubes with acti-
vated charcoal particles in filters are generally known,
the filter tube construction according to the invention is
particularly beneficial in the context of the use of activated
charcoal particles. In fact, as mentioned above, the char-
coal is advantageously prevented from dislodging from
the second filter segment into a surrounding container
during transportation.

[0011] Preferably, the carbon loading of the second
segmentis between about 2 mg/mm and about 7 mg/mm,
more preferably between about 3 mg/mm and about 5
mg/mm, most preferably, about 4 mg/mm. The carbon
loading further depends on the diameter of the filter seg-
ment.

[0012] Preferably, the second segment has a diameter
between about4 mm and about 10 mm, more preferably
between about 6 mm and about 9 mm, most preferably
about 8 mm.

[0013] Preferably, the second segment has a length
between about4 mm and about 17 mm, more preferably
between about 4 mm and about 6 mm and most prefer-
ably about5 mm. Overall, itis preferred that the combined
filter has a combined length of all segments within the
filter of about 15 mm or about 25 mm. However, combined
filters with a length of between about 10 mm and about
30 mm are also possible.

[0014] Preferably, thefilter comprises atleastonelayer
of plug wrap, wherein the plug wrap joins at least two
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segments together. Alternatively, the filter may comprise
multiple layers of plug wrap, for example two layers of
plug wrap, wherein each segmentis wrapped individually
in plug wrap and all segments are joined by an additional
layer of plug wrap. Alternatively, the individual segments
may comprise no individual plug wrap. In that case, one
entire layer of plug wrap may be sufficient to keep all
segments together. Still alternatively, two segments may
be assembled by a first layer of plug wrap and the third
segment may be joined to the said two segments by a
further layer of plug wrap. This depends largely on the
assembly method of the filter.

[0015] Preferably, the filter tube further comprises a
tipping paper circumscribing the paper tube. In some em-
bodiments, the tipping paper may comprise ventilation
holes. In some embodiments, the tipping paper may com-
prise a transparent section in order to render at least one
of the underlying filter segments, preferably the second
filter segment, at least partially visible.

[0016] In some embodiments of the filter tube accord-
ing to the invention the filter comprises a fourth segment
located between the first segment and the third segment.
Preferably, the fourth filter segment comprises at least a
first filter component and a second filter component,
wherein the first filter component is a filtration material.
The filtration material may be, for example, cellulose ac-
etate tow. Alternatively, the filtration material may be
crimped paper or other suitable filtration materials known
in the manufacturing of cigarette filters. Preferably, the
second filter component is one of a particulate material,
a liquid, a thread or a capsule. The particulate material
may be for example carbon or plant material like plant
leaves or compressed beads of plant material. The plant
material may be, for example, based on tobacco, mint or
clove. The liquid may be, for example, a flavourant such
as menthol. The thread may be a paper yarn or cotton
thread that is disposed within the filtration material of the
second segment. The thread may, for example be used
as a carrier material for a flavourant such as menthol or
used for decorative purposes. The capsule may be, for
example, a breakable capsule or a matrix material that
is adapted to release flavour into the mainstream smoke
either when broken, squeezed, or over time. Many com-
binations of the above are also possible. The fourth seg-
ment may be similar or different from the second seg-
ment. For example, where the second segment compris-
es particulate material such as charcoal, the fourth seg-
ment may comprise a flavoured thread or a capsule.
Again, many different combinations of different filter seg-
ments are conceivable in such embodiments. Further
still, the filter may comprise a fifth filter segment. The fifth
filter segment may be placed between the second filter
segment and the fourth filter segment and may be either
a simple cellulose acetate filter plug, or may be a more
complicated filter segment as described above. Both
fourth and fifth filter segments may also be a non-cuttable
object, like for example, a flow restrictor.

[0017] According to a second aspect of the invention,
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the invention is directed to a smoking article that is made
in combination with a filter tube as has been described
already above.

[0018] According to a third aspect of the invention, the
inventionis directed to a container containing one or more
filter tubes as have been described already above. The
container is preferably a carton. Preferably, the container
comprises at least twenty filter tubes as have been de-
scribed already above. In some particularly preferred em-
bodiments, the container contains between about one
hundred and about one thousand filter tubes as have
been described already above.

[0019] According to a fourth aspect of the invention,
the invention is directed to a method of manufacturing a
filter tube, for example a filter tube according to the in-
vention as has been described above. According to the
invention, this method of making a filter tube comprises
the steps of providing a first filter segment and providing
a second filter segment. The method further comprises
the step of forming a multi-segment filter with three, four
or five segments, wherein the forming step comprises
combining the first filter segment and the second filter
segment. Further, the method comprises the step of
wrapping the filter with cigarette paper, thereby creating
a paper tube.

[0020] Insome embodiments, the method may further
comprise the step of covering the multi-segment filter with
a tipping paper.

[0021] Preferably, the forming step comprises alternat-
ingly combining first filter segment and second filter seg-
ments into a stream of adjacent filter segments. Alterna-
tively, or in addition, a third, fourth and fifth filter segment
may be combined into a stream of alternating filter seg-
ments.

[0022] Preferably, the forming step further comprises
wrapping the stream of adjacent filter segments into a
plug wrap. With this method, a high speed construction
of an endless filter rod with two or more alternating filter
segments can be manufactured that can benefit from ex-
isting high speed filter maker machinery as used today
in the manufacture of cigarette filters.

[0023] Where only two alternating filter segment types
are used, the method according to the invention further
comprises the step of severing at least some of the first
filter segments such that third filter segments are created.
In particular, it is advantageous to create and combine
double-length first filter segments, for example made
from cellulose acetate tow, that are interlaced with the
second filter segments. After wrapping the first filter seg-
ments and second filter segments, the double-length first
filter segment may then be cut into a single-length first
filter segment and a single length third filter segment.
Indeed, this cutting is advantageously performed in two
steps such thatin afirst step double-, triple- or quadruple-
length filter rods are formed, which are then subsequently
cutinto smaller pieces. Double-length filter rods can then
be wrapped into cigarette paper, thus creating an empty
paper tube on either side of the double filter, which then



5 EP 3 469 924 A1 6

can be cut in a final step to create two filter tubes.
[0024] Alternatively, the forming step comprises at-
taching the first segment to the second segment using
plug wrap in a first step and attaching the third segment
to the two previously combined segments in a second
step.

[0025] Preferably, the step of providing the second fil-
ter segment comprises providing a second filter segment
with at least a first filter component and a second filter
component, wherein the second filter component is one
of a particulate material, a liquid, a thread or a capsule.
[0026] It will be appreciated that any features de-
scribed with reference to one aspect of the present in-
vention are equally applicable to any other aspect of the
invention. Further advantageous characteristics of the
invention will become apparent from the following de-
scription of embodiments of the invention with the aid of
the attached figures in which:

Fig. 1 is a schematic sectional view of a filter tube
according to one embodiment of the invention; and
Fig. 2 is a schematic sectional view of a filter rod for
forming the filter of a filter tube according to one em-
bodiment of the invention.

[0027] In Fig. 1 a filter tube 1 according one embodi-
ment of the invention is shown. The filter tube comprises
afilter 10 and an empty paper tube 20. The empty paper
tube 20 is made from a cigarette paper 21 thatis wrapped
around the filter 10 and extends to one side. The empty
paper tube is suitable for housing a column of tobacco
fine cut. The filter tube 1 further comprises tipping paper
19 that is wound around the cigarette paper in the area
ofthefilter 10. The filter 10 comprises a firstfilter segment
11, a second filter segment 13 and a third filter segment
15. The filter segments are held together by a plug wrap
17. Further layers of plug wrap (not shown) may be used
to hold segments 11, 13, 15 together or to maintain the
form of the individual segments 11, 13, 15. The first seg-
ment 11 and the third segment 15 are cellulose acetate
tow filter segments, for example with a length of about 5
mm each. The second filter segment 13 is a segment
comprising cellulose acetate tow and activated charcoal.
The loading of charcoal is about 5 mg/mm. The diameter
of the filter tube is about 8 mm. The length of the second
segment 13 is about 5 mm, such that the entire filter 10
has an overall length of about 15 mm. However, in some
embodiments, the length of the second segment 13 is
about 15 mm, such that the entire filter 10 has a length
of about 25 mm.

Claims

1. Afilter tube comprising an empty paper tube and a
filter attached to the empty paper tube, wherein the
filter comprises a first filter segment, a second filter
segment and a third filter segment, wherein the first
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10.

1.

12.

filter segment is located at the mouth end of the filter
tube, the second filter segment is located upstream
of the first filter segment and the third filter segment
is located upstream of the second filter segment.

Afilter tube according to claim 1, wherein the second
filter segment comprises at least a first filter compo-
nent and a second filter component, wherein the first
filter component is a filtration material.

Afilter tube according to claim 2, wherein the second
filter component is one of a particulate material, a
liquid, a thread or a capsule.

A filter tube according to claim 3, wherein the partic-
ulate material comprises activated charcoal parti-
cles.

Afilter tube according to claim 4, wherein the carbon
loading of the second segment is between about 2
mg/mm and about 7 mg/mm, preferably between
about 4 mg/mm and about 6 mg/mm, most prefera-
bly, about 5 mg/mm.

A filter tube according to at least one of the previous
claims, wherein the second segment has a diameter
between about 4 mm and about 10 mm, preferably
between about 6 mm and about 9 mm, most prefer-
ably of about 8 mm.

A filter tube according to at least one of the previous
claims, wherein the second segment has a length
between about 4 mm and about 17 mm, preferably
between about 4 mm and about 6 mm, most prefer-
ably of about 5 mm.

A filter tube according to at least one of the previous
claims, wherein the filter comprises at least one layer
of plug wrap, wherein the plug wrap joins at least two
segments to one another, and wherein the filter tube
further comprises a tipping paper that joins the filter
to the paper tube.

A filter tube according to at least one of the previous
claims, wherein the filter comprises a fourth segment
located between the first segment and the third seg-
ment.

A smoking article comprising a tobacco rod and a
filter tube, wherein the filter tube is a filter tube ac-
cording to at least one of claims 1 to 9.

A container comprising one or more filter tubes ac-
cording to any one of claims 1 to 9.

A method of making afilter tube comprising the steps
of
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- providing a first filter segment;

- providing a second filter segment;

- forming a multi-segment filter with three, four

or five segments, wherein the forming step com-
prises combining the first filter segment and the 5
second filter segment;

- wrapping the filter with cigarette paper, thereby
creating an empty paper tube.

13. A method according to claim 12: 10

wherein the forming step comprises alternating-

ly combining first filter segment and second filter
segments into a stream of adjacent filter seg-
ments; and preferably wherein the forming step 75
further comprises wrapping the stream of adja-
cent filter segments into plug wrap.

14. A method according to claim 13, wherein the forming
step further comprises severing at least some of the 20
first filter segments such that third filter segments
are created.

15. Amethod accordingto any of claims 12 to 14, where-
in providing the second filter segment comprises pro- 25
viding a second filter segment with at least a first
filter component and a second filter component,

wherein the second filter component is one of a par-

ticulate material, a liquid, a thread or a capsule.
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Fig. 2



10

15

20

25

30

35

40

45

50

55

EP 3 469 924 A1

9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 18 20 8914

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
X WO 037015544 A1l (BROWN & WILLIAMSON 1-15 INV.
TOBACCO [US]; FIGLAR JAMES N [US]; TUCKER A24D3/02
BRIAN E [) 27 February 2003 (2003-02-27) A24D3/04
* page 5, line 4 - page 15, line 22; A24D3/06
figures 1-8 *
X WO 037028495 A1l (COUNCIL SCIENT IND RES 1-8,10,
[IN]; CHATTERJEE INDU BHUSAN [IN]) 12-15
10 April 2003 (2003-04-10)
* page 13, line 1 - line 20; figure 1 *
X WO 2006/090290 Al (PHILIP MORRIS PROD 1-3,6-8,
[CH]) 31 August 2006 (2006-08-31) 12-15
* figures 1-7 *
X US 2005/194013 Al (WRIGHT MILTON F [US]) 1-3,
8 September 2005 (2005-09-08) 5-10,
12-15
* figures 1,2 *
X US 4 157 370 A (VAN HALL FLOYD [US]) 1-8, TECHNICAL FIELDS
5 June 1979 (1979-06-05) 12-15 (Pe)
* the whole document * A24D
X WO 2006/082525 Al (PHILIP MORRIS PROD 1-3
[CH]) 10 August 2006 (2006-08-10)
* the whole document *
X EP 0 615 699 Al (REEMTSMA H F & PH [DE]) 1,12
21 September 1994 (1994-09-21)
* claim 1l *
A GB 2 170 391 A (HERCULES INC) 1,11

6 August 1986 (1986-08-06)
* page 3, line 3 - line 6; figure 1 *

The present search report has been drawn up for all claims

Place of search Date of completion of the search

The Hague 13 February 2019

Examiner

Zuurveld, Gerben

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

P : intermediate document document

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

ANNEX TO THE EUROPEAN SEARCH REPORT

EP 3 469 924 A1

ON EUROPEAN PATENT APPLICATION NO.

EP 18 20 8914

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.

The members are as contained in the European Patent Office EDP file on

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

13-02-2019
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 03015544 Al 27-02-2003 AP 2134 A 13-07-2010
AR 034967 Al 24-03-2004
AT 527901 T 15-10-2011
AU 2002322811 B2 09-03-2006
BR 0211853 A 08-09-2004
CA 2454820 Al 27-02-2003
CN 1553777 A 08-12-2004
EA 200400191 Al 24-06-2004
EG 23137 A 28-04-2004
EP 1411784 Al 28-04-2004
ES 2375106 T3 24-02-2012
HR P20040166 A2 31-08-2004
HU 0401565 A2 29-11-2004
IL 160150 A 20-03-2008
JP 4028483 B2 26-12-2007
JP 2004538016 A 24-12-2004
KR 20040026699 A 31-03-2004
MX  PAG4001044 A 22-06-2004
MY 128508 A 28-02-2007
NZ 531256 A 29-07-2005
0A 12647 A 16-06-2006
PL 200589 Bl 30-01-2009
RS 11204 A 05-02-2007
TW 1239237 B 11-09-2005
US 2003066539 Al 10-04-2003
US 2004237984 Al 02-12-2004
WO 03015544 Al 27-02-2003
ZA 200401077 B 29-06-2005
WO 03028495 Al 10-04-2003 AT 394040 T 15-05-2008
CA 2462513 Al 10-04-2003
EP 1434503 Al 07-07-2004
ES 2307735 T3 01-12-2008
JP 3966856 B2 29-08-2007
JP 2005503819 A 10-02-2005
PT 1434503 E 11-08-2008
US 2003106562 Al 12-06-2003
WO 03028495 Al 10-04-2003
WO 2006090290 Al 31-08-2006 AU 2006217545 Al 31-08-2006
BR P10607887 A2 20-10-2009
CN 101128130 A 20-02-2008
EA 200701795 Al 28-02-2008
EP 1853126 Al 14-11-2007
JP 4940409 B2 30-05-2012
JP 2008531008 A 14-08-2008

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

page 1 of 2




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 469 924 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO.

EP 18 20 8914

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.

The members are as contained in the European Patent Office EDP file on

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

13-02-2019
Patent document Publication Patent family Publication

cited in search report date member(s) date
KR 20070107159 A 06-11-2007
VA 92906 (2 27-12-2010
US 2007000505 Al 04-01-2007
US 2011155154 Al 30-06-2011
WO 2006090290 Al 31-08-2006
ZA 200705690 B 30-07-2008

US 2005194013 08-09-2005  NONE

US 4157370 05-06-1979  NONE

WO 2006082525 10-08-2006 AU 2006211047 Al 10-08-2006
BR PI10607110 A2 11-08-2009
CN 101115409 A 30-01-2008
DK 1848292 T3 21-12-2015
EA 200701667 Al 28-12-2007
EP 1848292 Al 31-10-2007
ES 2557763 T3 28-01-2016
HK 1110480 Al 12-08-2016
JP 5393032 B2 22-01-2014
JP 2008528051 A 31-07-2008
KR 20070100421 A 10-16-2007
PT 1848292 E 07-12-2015
UA 87192 C2 25-06-2009
US 2006272662 Al 07-12-2006
WO 2006082525 Al 10-08-2006
ZA 200705934 B 30-07-2008

EP 0615699 21-09-1994 DE 4206509 Al 16-09-1993
EP 0615699 Al 21-09-1994

GB 2170391 06-08-1986 BR 8600412 A 14-10-1986
CA 1261227 A 26-09-1989
CN 86101153 A 24-09-1986
DE 3602997 Al 07-08-1986
FR 2576757 Al 08-08-1986
GB 2170391 A 06-08-1986
JP S61247368 A 04-11-1986

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

page 2 of 2




	bibliography
	abstract
	description
	claims
	drawings
	search report

