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groove imamfactudegiand quelignpoplenisng, so that ventilation air is guided

Thus. outsi de USSR Fiseiicb duther RroshiepbipBat syel f dtes in which The rooves are
open at the mouth end of the filter. In addition, at least one perforation is provided in the area
of the grooves intended for the introduction of air through the plug wrap into the filter plug,
thereby providing the filter with an improved air distribution in the filter rod. In addition a
tipping wrapper of impermeable material which has an air-permeable region contributes to this.
The lining paper (plug wrap) is impermeable but provided with ventilation openings.

Further, DE-PS 21 07 850 discloses a filter tip, the circumference of which is provided
with longitudinal groéves. A plug wrap is not mentioned and the grooves are preferentially
open at the mouth end of the filter.

US 4,362,171 discloses a cigarette filter with grooves which are open neither at the
tobacco end nor at the mouth end and thus extend only over the centre of the filter plug. Each
groove is provided with an opening, so that ventilation air is guided Iongitudinaﬂy along the

filter rod in the direction of the mouth end. Thus outside air is infroduced at high velocity in a
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non-porous wrapper and the filter plug and the wrapper have at least one groove, which extends

longitudinally from one end of the filter plug. In this way a normal decrease of pressure
through the cigarette is achieved for a filter with low to moderate efficiency. Formation of a
hollow tube adds to the manufacturing requirements. ‘
Further, GB 2 136 669 A shows a cigarette filter with a filter plug which is surrounded
by a smoke-permeable material. The filter has longitudinal corrugations which form grooves
outside of the smoke-permeable wrapper which are open at one end of the filter and extend in
longitudinal direction from this end towards the other end but not over the entire length of the
filter plug. The smoke permeable wrapper carries means, i.e. a coating, which makes it smoke-
impermeable over a region which extends over only a part of the length of the grooves and
separates from the corresponding end of the filter a groovedAregion of the wrapper which is

smoke permeable.
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during the entire smoking of the smokable article. By gradually changing the po
smoke which flows through the groove from a previously defined value to a value of 0, the
filter achieves an almost homogeneous delivery of particulate material per puff with a relatively
constant increase of the degree of efficiency of the filter.

Finally, US-A-3,596,663 shows a filter for a smokable article with a filter plug with
grooves, the length of which is not defined. The filter wrapper and the lining paper are in each
case porous and/or provided with perforations. The air-permeable wfapper is corrugated in
order to increase the size of the air-permeable surface and thus to simplify the path of the air
which is allowed through the ventilated wrapping paper to the filter material of the filter plug.
Thus a ventilated filter is produced that signiﬁcahtly reduces the restriction of the air passage to
the filtering medium.

It can thus be stated in summary that for many years cigarette filters have been provided
with grooves which permit smoke and/or air to be directed differently as a function of the

position and the length of the grooves and the porosity and/or ventilation of the tipping or filter-
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and from there back through the filtration material into the mouth of the smoker.

As an alternative it is possible to employ a plug wrap which is inherently porous or
ventilated and hence provided with ventilation openings. Some of the ventilation air then flows
through this path and hence through the permeable plug wrap into the filter and to the mouth of
the smoker. This portion can be adjusted by appropriate adjustment of the inherent or artificial
porosity of the plug wrap, by which means the pressure drop/smoking mechanics as well as the
COltar ratio can also be influenced.

As a further alternative, porous or ventilated plastic sheets or foils may be used as plug
wrap material.

The use of on-machine laser perforation of tipping paper and impermeable plugwrap is
particularly useful for low delivery products with a tar delivery of less than 3mg, preferably less
than 1mg. For such low délivery products it may be advantageous to provide two rows of
ventilation holes, one fow located above the axially extending grooves and another row located

downstream of those holes. On-line machine perforation perforates both the plug wrap and the
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3,716,500 or 3,943, 832) Ich 1s a porous particulate salt of a weakly
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All conventionally used filter materials may be employed as filter material where one or
several of these materials can be used. Preferably a conventional filter tow of cellulose acetate
is used. For hardening the filters, conventional techniques are used, for example adding
triacetin or Tegda to the filter tow.

It is also possible to add additives, such as activated charcoal, zeolites, flavour-
modifiers or an ion exchahge resin, such as that known as Duolite (see US Patent Nos.
3,716,500 or 3,943,832) which is a porous particulate salt of a weakly basic anion exchange
resin, to the filter in order to reduce other vapour phase constituents. '

Preferably the filtration material is homogeneous. As used herein ‘homogeneous’ as
applied ,fo filtration material means there are no flow openings, tubes or other elements in the
filtration material. A homogeneous filtration material may, though, be comprised of different
filtration materials, such as in differing filtration sections, should the filter be a multiple filter.
A homogeneous filtration material has benefits of simplicity in manufacture.

Preferably the additive is located in a region of the filter Whjch does not have, grooves.‘

This prevents thermal decomposition of the additive upon moulding to produce the grooves.



resin, to the filter in order to reduce other vapour phase constituents.
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therefore inherently air-permeable tipping paper or by producmg Ventﬂatlon openings by
mechanical or electrostatic means or using laser beams.
In order that the invention may be clearly understood and readily carried into effect, reference
will now be made, by way of example, to the following diagrammatic drawings, in which:

‘ Figure 1 shows a perspective \;iew of a filter attached to a tobacco rod with partly
wrapped tipping paper,

Figure 2 shows a curve plotting of the CO/tar ratio as a function of the filter ventilation
for a filter in accordance with the invention and a comparison filter,

Figure 3 shows an embodiment of a filter with particulate additive therein, and

Figure 4 shows another embodiment of a filter with particulate additive therein.

Figure 1 shows a perspective view of a part of a proposed filter cigarette generally
indicated by the reference symbol 10 with a convent10na1 tobacco rod 12 and a filter element 14
appended to one end of the tobacco rod 12. The filter element 14 consists of a cylindrical filter
plug 16 of cellulose acetate tow as filtration material, which is homogeneously distributed over

the entire volume of the filter plug 14. Thus, no flow openings, tubes or other means are
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parti cal i cI8RER 097 THERRANED S0 MRAR W3 the RTRRGRrog (S QP THRL Rlerment 14,
ci r cunf evaareahef arclopei 5 ta tlereivenfiow 4onifeotion hetoeee the2ffooves 20addhdaiacoent
shown, which are distributed symmetrically over the circunference of the
filter efdnnt 14. The grooves 20 extend up to the tobacco rod end of the
filter elenen %M’ t s e 1GSirfarf xR dHRBELIHdoN
bet ween t he gifg% eogv 0 aﬁ'élcgﬁgﬂft’ég g%g%?e@g(??%%ﬁlir%?%oobes 20 run over the
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have shown that the axial Iength of theb’zrooves 20 shoul d be less than 80%
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have a dgalh ol ARRRQF TR idk £ TBALH0R iSpRAGRGT cross section and

The grooves 20 have a depth of approximately 1.5 mm and a U-shaped cross section and

a width of approximately 2 mm at the circumference.

The filter element 14 is surrounded in the usual way by a tipping paper 22, which is
provided in the embodiment shown with two circumferential parallel rows of ventilation holes
24. A larger or smaller number of rows of ventilation holes can also be provided or the tipping
paper 22 can be inherently porous. It is only necessary to ensure that the porosity and/or the
number and size of the ventilation openings 22 ensure the desired degree of ventilation.

For the arrangement of the plug wrap 18 there are in principle two possibilities, i.e. the
use of an air-impermeable paper or an air-permeable paper. In the case of use of an air-
impeﬁneable paper as plug wrap 18, ventilation air flows through the ventilation openings 24
when smoking the cigarette into the grooves 20 and then from the grooves 20 toward tobacco
rod, where the direction is reversed and the ventilation air then flows, together with the smoke
from the tobaccb rod 12, through the filter plug 16 into the smoker's mouth. ’

If the plug wrap is air-permeable, either inherently porous or provided with ventilation

openings, then an adjlistable portion of ventilation air flows by this flow path through the air-
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from monoacetate filter tow without grooves, while the squares describe the measured values

for a filter element 14 in accordance with the invention with the structure and the same
dimensions as the cémparison filter described above.

One can recognise very well that the filter element 14 in accordance with the invention
reduces the CO content of the smoke relative to the delivered tar and hence the CO/tar ratio
from about 1.4 to about 0.7, while through ventilation alone, and hence without use of grooves,
the CO/taf ratio can be lowered to only to about 1.12. |

Thus the CO/tar ratio can be réduced to below the limit set by the new regulations with
the filter element 14 in accordance with the invention by the appropriate selection of a suitable
degree of ventilation for the tipping paper 22.

Additional investigations of cigarettes with filters according to this invention showed
that these results Wt;re conﬁrmed also for different tobacco blénds in the tobacco section of the
cigarette. In Tables 1-3 the results are shown for the tobacco column of three commercially

available cigarettes to which the filter of this invention was added. The corresponding cigaretics
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results are shown for the tobacco colum of three commercially available
cigarettes to which the filter of this invention was added. The
correspod@bled:ci garettes WD 03/ 051144 PCT/ GB02/ 05603 9 with conventi onal

fi|teI’SInga‘\/c tar—tevets—of—about
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measur eents were done foll ow ngs%l N ar?g | $O st andar ds he 1|EFters used

for thesergmasdigEmdrs had the [t | o7y par7gnet ¢a of |yBe gfopves; 4
grooves, 17 nm -long, about 1.3 nmwde and 0.5-f nmdeep. The plug wap
was air | inmpgHa@hbl e and not additionally ventilated. The findings| show

cl ear | y rthat—the—fitters—of —thitsnvention redzER)—edg ssible to
pr oduce 3?18%?8‘%"?8%0% th conpar A% pr S ur d 1?1;60ps,5 & 1 e’ é ga?%’;ft es with
st andar ¢l ntiBE S (naned SF) by mgiaiStiong tthe ventid atigr eysl7, but with
clearly|reduced CO'tar ratios. |Table!1: SF!FF EF|EF EFIEF  Pressurje drop

filter TEO®BmMg 74 73 72 in ' niP0)| 183 t erl2denti6l7at i pA-22, 628, 0 12,0 51, 8
57,2 620 Lo Bt 25 A 838 12T T (104 |93 |93
in mm(H,0) ,
COltar | 1,09 1,07 1,03 0,76 0,63 0,51
Table 2:
SF EF A EF EF EF
Pressure drop filter 108 90 89 91 89
in mm(H,0)
Filter ventilation 43,0 0,0 50,6 58,3 |69,1
tar in mg 5,6 114 |78 6,1 4,3
COinmg 6,7 | 13,1 5,8 3,5 1,8
Pressure drop cigarette 112 144 114 110 107
in mm(H,0)
COftar : 1,19 1,15 0,74 0,57 10,42




COinng 11,21 13,3 12,1 6,7 4,5 2,9 Pressure drop cigarette 117 137 121
104 93 93 in nm H20) COtar 1,09 1,07 1,03 0,76 0,63 0,51 Table 2: SF EF
EF EF EF wbroa®sune drop filter 108 90 89 91 89 in mm H20PCEiIGR0R/05603
ventilation 43,0 0,0 50,6 58,3 69,1 tar inng 5,6 11,4 7,8 6,1 4,3 COin
nmy 6,7 13,1 5,8 3,5 1,8 Pressure drop dPgarette 112 144 114 110 107 in
mm(H20) CO'tar 1,19 1,15 0,74 0,57 0,42 WD 03/051144 PCT/ GB02/ 05603 10
Table 3 g F EF EF EF Pressure drop filter 124 100 98 99 98 in mH20)
Filter vgﬁlle I"ation 56,7 0,0 45,2 51,1 62,5 tar in ny 3,33 8,8 6,3 5,2 4,4
COin mp 4724117354 376 2,6 Presqyige di@r ci gapet t egF0/ Ifig 125 121 120
i n mm( H20) CQ t ar 1,27 1,28 0.86 0,69 0,59 Figure 3 shows in|lcrossfsection
a filterf Pedseredtoplflitaxf t he invention,| I2ker ¢ 10Dke|P&rts|&QPe [9Belled in
accordance V\nH; fl gure 1, attached tq a tobacco fod 12{ The plug wap 18
used to Q) the filter plug 16 i|ncludes a portion|that has pafticul ate

activat ¢t 11&?"\791?&1%?& ered thereto 1n[ifge regen 7as, zGr 0gygs P@2are|forned
. *

in the plug wap after the plug wilap is|[wapp und the filter plug
16. The| tdrl inang el errent is thus an int/églal |&&nmenbt,3 An &2 er nddi ve
enbodi mgat —along-the—same—there—ts—shown+A—iguie—4- gngeve* HA— this
enbodi nme /O BHBEf i | ter el ement, conpri ded t pr é §t4l ons~-ta g'aféved section
N Whi CHNpyessure drop cigarette 107 |144 |125 |121 |120

in mm(H,0)

COftar 1,27 |128 |086 |09 |0,59

Figure 3 shows in cross section a filter element 14 of the invention, where like parts are
labelled in accordance with Figure 1, attached to a tobacco rod 12. The plug wrap 18 used to
overlie the filter plug 16 includes a portion that has particulate activated carbon adhered thereto
in the region 26. Grooves 20 are formed in the plﬁg wrap 18 after the plug wrap is wrapped
around the filter plug 16. The filter element is thus an integral element.

- An alternative embodiment along the same théme is shown in Figure 4. However, in
this embodiment the filter element comprises three sections: a grooved section in which
grooves 20 are formed in the surface thereof, a Dalmatian carbon section 28 comprising .
particles of activated carbon dispersed in cellulose acetate tow, and a conventional cellulose
acetate tow section 30. The three sections may be joined together by one plug wrap which is
mouldable to produce the grooves of the grooved section. Alternatively, the grooves are
formed in the surface of either a self-sustaining non-wrapped acetate (NWA) section or a plug
wrap enwrapping a cellulose acetate section. The three sections are then aligned together and
then overwrapped with a further plug wrap (not shown).

The embodiments of Figure 3 and 4 avoid the problem of having to mould grooves into
a filter section containing particulate matter, during which moulding there may be adverse
effects on the particulate matter if contacted with heating elements. However, it fs possible to
thermally form grooves in a carbon-containing section, particularly if use is made of a
thermoformable plugwrap, and such is an option open to the cigarette designer.

In addition, the presence of additive material affects other vapour phase- constitutents

and can be particularly advantageous for the selective removal of some of those compounds on



grooves 20 are formed in the surface thereof, a Dal mati an carbon section 28
conprising particles of activated carbon dispersed in cellul ose acetate
tow, and woOmonsEm i onal cellul ose acetate tow section 30PCTheBoRlos@®a
sections may be joined together by one plug wap which is nouldable to
produce the grooves of the grooved sectidn. Alternatively, the grooves are
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plug wap (not shown). The enbodi nents of Figure 3 and 4 avoid the problem
of having to nould grooves into a filter section containing particulate
matter, during which noulding there may be adverse effects on the
particulate matter if contacted with heating el enents. However, it is
possible to thermally form grooves in a carbon-containing section,
particularly if use is made of a thernofornmable plugwap, and such is an
option open to the cigarette designer. In addition, the presence of
additive material affects other vapour phase. constitutents and can be
particul arly advantageous for the selective renoval of some of those
conpounds on WD 03/051144 PCT/ GB02/ 05603 it the Hoffinann analyte |ist
(see Hoffinann, D., Hoffinann, I., "Tobacco Snmoke Conponents”, Beitrage
zur Tabakforschung International 18 (1998) 49). WO 03/051144 PCT/ GB02/ 05603
12 CLAIM5 1. A snoking article incorporating a filter elenment (14)
conprising a filter plug (16) of honpbgeneous filtration material, a plug
wrap (18) overwapping the filter plug (16), <circunferentially spaced
grooves extending longitudinally of the filter plug (16), and a

ventilating tipping paper interconnecting the filter elenent (14) to a
tobacco rod (12), a nunber of grooves (20) being open on the side of the
tobacco rod (12) and extending continuously only over a part of the length
of the* filter element (14), and hence not up to the nmouth end of the
filter element (14), which grooves (20) are axially aligned with respect to
the filter axis, into which axially extending grooves (20) ventilating
air enters via overlying ventilating tipping paper, and any nouth end

ext endi ng groove not being ventilated. 2. A snoking article in accordance
with Caiml, characterised in that the filtration material of filter plug
(16) is honogeneous over the full length of the filter plug (16). 3. A
snoking article in accordance with Caim1l or 2, characterised in that the
gr ooves



(20) extend over a maxi num of 80% of the length of the filter plug (16). 4.
A snoking article in accordance with any one of the Clains 1 to 3,

char act erwoad/osni4t hat the | ength of the grooves (20) ano®crgRR/O0sOUt 40
to 70% in particular about 55 to 65% of the Ilength of the filter plug
(16). 5. A smoking article in accor dance'wi t h any one of the Cains 4,
characterised in that the length of the grooves (20) amobunts to 55 to 65%
of the length of the filter plug (16).C6 snoking article in accordance
with one of the Clains 1 to 5, charact inthat two to ten grooves
(20) are provided. 7. A snoking article in accordance with O aim 6,
characterised in that three to five grooves are provided. 8._ A snoki n?
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the length of the grooves (20) amounts to about 40 to 70%, in particular about 55 to 65% of the
length of the filter plug (16).

5. A smoking article in accordance with any one of the Claims 4, characterised in that the
length of the grooves (20) amounts to 55 to 65% of the length of the filter plug (16).
6. A smoking article in accordance with one of the Claims 1 to 5, characterised in that

two to ten grooves (20) are provided.

7. A smoking article in accordance with Claim 6, characterised in that three to five

grooves are provided.

8. A smoking article in accordance with Claim 7, characterised in that four grooves are
provided.
9. A smoking article in accordance with one of the Claims 1 to 8, characterised in that the

grooves (20) are distributed symmetrically over the circumference of the filter plug (16).

10. A smoking article in accordance with one of the Claims 1 to 9, characterised in that the
grooves (20) are V-shapéd or U-shaped.

11. A smoking article in aécordance with one of the Claims 1 to 10, characterised in that

the grooves have a depth from 0.5 to 2 mm.



ti pping paper (22) is porous. 19. A snoking article in accordance with one
of the Clains 1 to 17, characterised in that the tipping paper (22) is
provi ded wotob/oyamt i | ati on openi ngs (24) by nmechani cal or @CEEBIRSS@BI C
means or by |laser beans. 20. A snoking ticle in accordance with one of
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a cylindrical tration material, a plug wap (18
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filter pIu (16) also inpressed into
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plug wrap is porous and/or provided with ventilation holes.

18. A smoking article in accordance with one of the Claims 1 to 17, characterised in that the
tipping paper (22) is porous. |

19. A smoking article in accordance with one of the Claims 1 to 17, characterised in that the
tipping paper (22) is provided with ventilation openings (24) by mechanical or electrostatic
means or by laser beams. |

20. A smoking article in accordancé with one of the Claims 1 to 19, characterised in that the
degree of ventilation of the tipping paper (22) lies between 30 and 80%, more particularly
between 40 and 70%. .

21. A smoking article in accordance with one of the Claims 20, characterised in that the
degree of ventilation of the tipping paper (22) lies between 40 and 70%.

22, A smoking article in accordance with one of the Claims 1 to 21, characterised in that
additional, short grooves intended as indication for the existence of the grooves (20) are
provided on the mouth side of the filter plug (16).

23. A smoking article comprising a cylindrical filter plug (16) of filtration material, a plug
wrap (18) for the filter plug (16), grooves (20) extending longitudinally along the filter plug
(16) also impressed into the plug wrap (18), and a tipping paper for connecting the filter plug
(16) to a tobacco rod (12), characterised in that all grooves (20) are open on the side of the
tobacco rod (12) and extend continuously only over a part of the length of the filter plug (16),
and hence not up to the mouth end of the filter plug (16) and that all grooves (20) are covered
with the ventilated tipping paper (22). |

24. Use of a smoking article in accordance with one of the Claims 1 to 23 for the reduction of

the CO/iar ratio as a function of the filter ventilation.



