19 Sept enber 2005 VENTI LATED SMOKI NG ARTI CLE The invention relates to a

snoking article, in particular but not exclusively a cigarette,

i ncorporating a filter in which grooves are pressed into the circunference
of the filter. Various forns of enbodi nent of such filters are known. Thus
US 4,406, 294 discloses a cigarette filter wwth a cylindrical filter plug,

with an air-pernmeable plug wap for the filter plug anfh SepferabeOXE5
i npressed into the circunference of the Iilter pl ug extendi ng over a part

of the filter length fromt %mg%ger. The grooves are,
however, inperneable. The cyrtm nd hence al so the
grooves are attached by an air perneable tipping paper provided wth
ventilation openyllsventdddErefulek § &S @S AN, UNconpl i d structuyre and

achi eves an essentia ?%rﬁ%{r%ngasdlr‘%ﬂ]giaﬁwger ?s%r%cgfa'g{’/‘gr“°€?f8“ﬁll‘%§r5‘€{g?@#e’us

4, 256, 122 dimselpowtag il Dovhidhtgeoofved drepressédtito sheiraimh favencetof the filie, Wher e,
however, the ciy; rent. a urface .of the filte I | ncl udi ng the
wal |'s of the gro%@gggjﬁ%?sedie%oeﬁ'ﬁ%ﬁgf%ch AT g"oh"%r’r}sg %@%éaﬁ?@geﬁ?ug
wrap. Her e, cigireitedfilier witive cylindtitut fillerpingewittbscainpeneable plupewrap o e ARepRf t he
filter plug, .95 2. 3 and 5.show .enbadi ne I ch al so.1nclude grooves
whi ch are sﬁdlv+lgl(%%oﬁeswgé FZ%%EE‘H’"@%HWW%EF %YF‘?F Rlug exiqnding gvera part gf the

t obacco- f | afiitn lengthcfroya the iowth éhd of iHeailRe AT irbdVes S AoRMBver] MPetthcdble GHLCE I ON
of the unwant.ed.s e .constituents and the goqQd, processability on standard
cigarette n@’@ﬁ%ﬁ%@%&@ﬁ‘m?&ﬁ@%fgr@ﬁﬁﬁ %ﬁ%ﬁ@}’%ﬁ@%ﬁfﬁkmlﬂ&w se
regi strati oprovidedtwit: eetilhtivhaipetings) TRé Alkr We@nttoniliched sthietttd £ GBHidvat an

grooves, givin manuf acturing and quality problens. US 4,649,943 shows a
further nod ¥ %W%&mg ?‘f"f&‘?,"l %hi ch the grooves are open at

the nouth end oliSt4as6fib2 tiseloset B cixekditd filRR withta AiAE striihEe NRlitD hWiveh thes
provided in.the. are f t ooyes,intended for the introduction of air
t hrough t heqwmm B‘htgﬁgj ige folyfing the walls pEWG epiowss: HF igpermeabls | t er
with an i mbyosres ofian iflpeinedbleliloraph HeRs tholibtl, 86mé Bflthe loPoodidird bRA A thel | PPI NG
Sont 11 but o U oL e THREDRE. Figg St DB ORRIBERS i s ol BBt
provi ded. wiwhivhwendilllopé cithopbRbagRl. With thid@lter DrolStoBc fiaRakddgariones a
ar ooves. - ASBRIS" TR T 58 Fi e nbince biudaind a0t Sostiueni 01 doBRal |y
open at t heroowsbilitye ol staddatdudgabdite nichindsS Hbwd0a, sbfib oftidfesd 88RIindents B@iRL t €
filter wt B&E&%‘é‘%&w‘%"ﬂ' of thé' E:grfoo & tigp(?rlxg jra]v?arppeexl't witthh gircumferential grooves, giving
manufacturing and quality problems. |
US 4,649,943 shows a further modification of such a filter, in which the grooves are
open at the mouth end of the filier. In addition, at least one perforation is provided in the area
of the gﬁopvas 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 grooves. A plug wrap is not mentioned and the grooves are pfeferenﬁally ‘
open at the mouth end of the filter. ' -
US 4,362,171 discloses a cigarettc 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. Bach
groove is provided with an opening, so that ventilation air is guided longitudin‘aﬁy along the
filter rod in the direction of the mouth end. Thus outside air s introduced at high velocity in a




t obacco end nor at the nmouth 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 longitudinally along the filter rod in the
direction of the nmouth end. Thus outside air is introduced at high velocity
in a 19 Septenber 2005 2 sinple manner into the cigarette filter, w thout

t he danger of a bl ockage due to |lip pressure and/or a {9%e tgmgé.eg@@ge S
4,343,319 discloses a simlar cigarette filter with a snoke- |nperneable

w apper for the filter plug and with a gentral tube, extending axially

t hrough t he sfoiid SRt 0 ection with the
opening in tsh y grooveisilgo thw%%&sé\)ivg%/r ?ﬁﬁo‘%gthe ;%g@'ﬁﬁgocﬁgg dpe IR Bressugsg s
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necessary tfdp Elf‘ﬁﬂ%lﬂepﬁm% dugll % Afilter for (t)obzgcco snoke
provided with grooves in |E?s cl #%rgﬁ'ﬁ?%‘e%ﬁnwwmméé diytp the
corrugat ed 98P mfﬂmﬁ@mmmumm ual- filter is known from GB 2102271. The
plug wap surro r on.nateri IS sno er neabl e. - G ooves
gr;a pr ov![ ﬂg@vgﬁﬁgﬁ%%%%% I&‘Pﬁ]fgzgﬁé ‘lé’ﬁ‘hgﬁ%r;"a‘f andawith al so
et ween wpfonceaofhe core iafidI GRicE dxtefil ¢ver b whd1d Ferfettld

wr apper i sf‘%p%ﬁ %P ﬁg% g%% o,Hgsg@n ) Th| s fil tgr “el e.rren_tt&ghoul d
be versatile an iex PR AR f %90 b mpnutactured moge qapily, sipcef or a
cigarette wﬁlswtamwm¢mmdmmmmhch extends from one end of the

filter into theyf terlal The. r core_is surrounded by a
non- por ous vvrappeﬁrﬂeég‘g Fpke mﬁiy@w@wﬂa éwwwcatwhléagte one
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f or m gr oovagnent should be versatile and flexibly usable. -
GB 2 089 641 A discloses a filter for a cigarette with a central, hollow tube, which
extends from one end of the filter into the filter material. The filter core is surrounded by a
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
bollow 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
ountside 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 grooved 'region of the wrapper which is
smoke permeable,



out si de of the snoke-perneabl e wapper which are open at one end of the
filter and extend in longitudinal direction fromthis end towards the

ot her end but not over the entire length of the filter plug. The snoke
per neabl e wrapper carries nmeans, i.e. a coating, which nmakes it snoke-

| mper neabl e over a regi on which extends over only a part of the |ength of
the grooves and separates fromthe corresponding end ofg &eetdrhbée20@s
grooved regi on of the wapper which is snoke perneable. 19 Septenber 2005
3 @B 2095 093 Adiscloses a filter with a filter plug with a non-porous
wr apper and wi t H2 883/ Anfisdddsesx filianavith adilterpies Wit ryin-popaus Wrdpperrand withr t ai n
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a snokable artic W|th a IS W appe por ous
Wr apper papéﬁhemﬁppﬂh@enﬂ?hmopwm’éﬂg@Of@r med in the w apper paper and
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filter up maAﬂtMmmﬁmthetMOmufﬁemmmﬂhMmbm biheke withhe ggrepisbles ar e
formed in Q.biglsk % tglurrounds the filter material. At

one end of every roove an openlng I'S provided which nmakes a connection to
the fil ter mat eifurthir, pGlen ib keownFirdmn &1S-A-31910,28& withna filierrpiig poddedderoimd tsi s
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rel ati vel yconnection to the filter material possible. Filter ventilation is not provided.

This filter is very resistant to crushing, so that the and/or each groove can remain open
during the entire smoking of the smokable article. By gradually changing the portion of the
smoke which flows through the groove from a previously defined value to a value of 0, the
filter achieves an almost homogeneous delivery of pariiculate 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 hnmg paper are in each
case porous and/or provided with perforations. The air-permeable wrdpper 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 plng.

Thus a ventilated filter is produced that significantly reduces the restriction of the air passage to
the filtering medimﬁ ‘

, Itcanthusbcstatédinmnnmaryﬂmtformanyyemscigm'etteﬁlmhavebeenpmvided

" 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-




constant increase of the degree of efficiency of the filter. Finally,

US- A- 3,596, 663 shows a filter for a snokable article with a filter plug
with grooves, the length of which is not defined. The filter wapper and
the lining paper are in each case porous and/or provided with
perforations. The air-perneable w.apper is corrugated in order to increase
the size of the air pernmeable surface and thus to sinpl{$®epbsmbet 2088 t he
air which is allowed through the ventilated wapping paper to the filter
material of the filter plug. Thus a venjilated filter is produced that

significantly reduces fhe restriction of the air. passage to_ .the filtering
redtum Tt U e nhis e e tRRAT i e RERS Hokey ertife o5 thed
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effective, in_particul ar adjustable, decrease of the CO content of the

snoke conpafRae Gampnared it other comprpeRiss sucl ity aad mictineang nicotine. This is
achi eved i'n accaniddeRievid idlackoi@anc Wi the fivektion b e FRAIY TR 1C ai m 1.

Appropri ate enbaodi nents are defined by the characteristics of the
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ai r-inperneable plug wap is used with the filter in accordance with

i nventi on tfHiring material, the CO/tar ratio decreases. .

If an air-impermeable plug wrap is used with the filter in accordance with invention then
the ventilating air flows over the grooves foward the tobacco rod when smoking the cigaretie
and from there back through the filtration material into the mouth of the smoker.

As an alternative it is possible to employ a plag 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
COftar ratio can also be influepced. |

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 plogwrap is
particularly useful for low delivery products with a tar delivery of less than 3mg, preferably less
than Img. For such low delivery products it may be advantageous to provide two rows of
ventilation holes, one row located above the axiallﬁr extending grooves and another row located
downstream of those holes. On-line machine perforation perforates both the plug wrap and the



the ventilating air flows over the grooves toward the tobacco rod when
snoking the cigarette and fromthere back through the filtration materi al
into the nouth of the snoker. As an alternative it is possible to enploy a
plug wap which is inherently porous or ventilated and hence provided with
ventil ation openings. Sone of the ventilation air then flows through this
path and hence through the perneable plug wap into thet$iSeptsmbad2005 t he
nmouth of the snoker. This portion can bse adj usted by appropriate
adjustnment of the inherent or artificjal® porosity of the plug wap, by

whi ch neans ﬁ@%?@%ﬂr‘@dﬂ?nﬁﬂ"s%m&%&?ﬁn?%@&éhﬁﬂ thegolq. h Jhuspapixesy
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al | ow ng ‘'t hfurth&Q6e@EnOfarivkle for HRIOMr @kig, t hereto. Thus, mixed ventilation
occurs, i.e. through _grooves and filtration material. Synthetic or
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gr ooves. ﬁ;oo L esul wer.e achieved with four grooveS. The grooves have a
V- shaped o t 5 POSINP 19 adiusthe Bler propertiesdta dhs target nipnseties ofthe cigasstte to be
produced.

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 techniqués are used, for example adding
triacetin or Tegda to the filter tow.

It is also possible to add. additives, such ss 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

rosin, to the filter in order to reduce other vapour phase constituents. )

Preforably the filtration material is homogeneous. As used herein “homogencous’ as
applied to filtration material means there are no flow openings, tubes or other elements in the
filiration maferial. - A homogeneous filiration matetial may, though, be comprised of different
filtration materials, such as in differing filtration sections, should the filter be a muliiple filter.
A homogeneous filiration material has benefits of simplicity in manufacture.

Preferably the additive is located in a region of the filter which does not have, grooves.
This prevents thermal decomposition of the additive upon moulding to produce the grooves.



manuf acturi ng and Theol ogi cal advantages. By choosing the appropriate
nunber of grooves, their appropriate depth, wdth and length it is
possible to adjust the filter properties to the target properties of the
cigarette to be produced. Al conventionally used filter materials may be
enployed as filter material where one or several of these materials can be
used. Preferably a conventional filter tow of cellul ose1ga@iémbet 3005¢ed.
For hardening the filters, conventional techniques are used, for exanple
adding triacetin or Tegda tothe filter tow. It is also possrble to add
addi tives, such as activated charcoal, Zeolites, flavour- nodifiers or an

i on exchange resPriccosizate with 4 prafersh sRppdarenbilis grqoxes Xisad o des e SRGf
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used herei nmn{;ﬁmgﬂmgﬁowa@umm dliidvddo filtration nmaterial neans there
are no flow open| ngs, .tubes or other elenents in the filtration material.
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filter be a multiple filter. A honogeneous filtration material has

benefits ofM& i nplicity in rranufacture Preferably the additive is |ocated
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I ncrease towards the open end, tobacc e grooves
may al so beeceﬁewwqqéwormmraéwﬁgore@r exanpl e a screwed or heI ical form

around the fil tfefier of this invention may obvicusly be included as part of a dual or triple filtering
device.

The tipping paper serving to attach the filter to the tobacco rod may have a conventional
structure, provided that it permits ventilation. This can be achieved cither by use of a porous,
therefore inherently air-permeable tipping paper or by producing veotilation 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 wew 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 filtér,

‘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 cigaretie generally
indicated by the reference symbol 10 witha convenhonal tobacco rod 12 and a filter elemcnt 14
appended to one end of the tobacco rod 12. The filter element 14 consists of a cylmdncal 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



In sone cases it may be necessary that a further groove is added to the
filter, which runs radially around the filter circunference. This groove
shal |l connect the axial grooves. It is wuseful that this radial groove is
| ocated directly below the ventilation zone of the tipping paper,, which
enhances the ventilation effect. In cases of larger ventilation zones it
may al so be necessary to use two or nore radial grooves9 SBperhbbf 200%f
this invention may obviously be included as part of a dual or triple
filtering devjce, The tipping paper sef&ing to aftach the filter to the
t obacco r od Prifedinfae %“%c?ﬁ%ﬂe‘ﬁt i‘g‘r}‘&?d hezgin ‘hempgeacous; 35,applid tp flitation materigl; ¢ s
yeﬂt i | at : ONmedildi theré @k lﬂ@mﬁhb;m&, @itled 6F oﬁgr HisReré i@tmOﬁm&pl mbib@sef pre

i nherently air-permeabl e tippi, aper .o rodugi ventil ati on_openi ngs
by rechani RefoeBieow Meessbieral Taicuedy by, Somerh oL fi A Blraoh SR« nat
t he i nventi qith addte OifferingeRlirhtion deutichsdeeabed bR w willthekpéct@d FighRd, hdie Of Rhitect |
reference w Il now be nade,lggeway of exanple, to the follow ng

di agr anmat | PCYPEHF HYE orguReiither £ i gure 1 shows a perspective view of a

filter attached ThefiferpRBAGGOcovEEd With HplRgWidp)8 wiichIPAflihpeRiMablg, AMBORk in Fi gur e
2 shows a curve plotting of the COtar ratjo as a function of the Tilter
ventil ati on°th?r(9P’8%@"P t% fot showay. i cp B ebergitlyporove apdiorapreyided wifly veatileiomar i son

filter, 'Figehi %ﬂmuﬁﬁrm@ﬂwwgkc&&bﬁwomem&%wdditive
t herein, an | gure 4 shows™ anot her_ enbodi nent of "a filter with .
particul ate addCreoye 20 gamped fte,the gircpmigrenge of:the,Gltes gloment 14, oigrpeyes X part

of a proposgehddulbbdifnekt BeWE WHchIRO @iktAblidd syhifbirfoaliP 6lvep Yhe! ddBurhBfefdeSo¢E Sy DO
10 with a conventional tobacco rod 12 and"a filter elenment 14 appended to

one end of fliseelemmhido The grooyes 20ieutend wy tarthestobapse rodiend of thi filtes elgnen 14,
cylindri calyetd thefare dplehito ﬁaﬁtﬂ&e&@ﬂdﬂ&ﬁ:ﬁm&nm&gﬁéﬂﬁﬂﬂei%ﬂ

material, which i's honbgeneously distributed over e entire volunme of the
filter plud®d® Thus, no flow openings, tubes or other means are 19

Sept ember 2005 Fhe ghfoR WGtn bier iRRirkunifirGice Bf 48 fikG phidS1 648 Sl tifdcBon and

“honpgeneous' as aPp_I led to filtration material “neans there are no flow
ragologicallt

openi ngs, thbhEs adenyatadistance fom the mquth endiof Be filtgr elerpent 14 and hence

horgeneous: § iisthricd b WHicHTRSIME @ noBMokelHURLER groBfes 20ERS 13@Hly Rhctihb IatENt
filtration materials, "such as the differing filtration sections descri bed
bel ow wi t hepdffiedtiterelementid.c 4 none of which incorporate flow openings,

t ubes, "etc. Investigations have shown that the axial length of the grooves 20 should be less than
80% of the length of the filter plug 14. About 60% is preferred.
The grooves 20 have a depth of approximately 1.5 mm and a U-shaped cross section and
a width of approximately 2 mam 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 paraliel 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-

imper|meabla 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 tbbacc;o 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 adjlfstéi)le portion of ventilation air flows by this flow path through the aiz-



The filter plug 16 is covered with a plug wap 18 which is air-inperneable,
al though in other enbodi nents (not shown) it can be inherently porous
and/or -provided with ventilation openings dependi ng upon requirenents,
taki ng account particularly of the tobacco taste desired G ooves 20 are
stanped into the circunference of the filter elenent 14, four grooves 20
in the enbodi ment shown, which are distributed symetri ¢gldaptéviser 2065
circunference of the filter element 14. The grooves 20 extend up to the
tobacco rod end of the filter elenment 14, where they are open so that
there is a flow_connection between the ooves 20 _and the tobacco rod 12.

The gr oovesPIEeMsPleg WD iethe filiergnd @t iquinef themmoken (This itjpadfition o fregis axi al

di rection afewingfflouph tit gbéves 20| Bahik wap SRR of (B SRk chl WadusRd 6Puih end
of the filter elenent 14 and hencg at_a distance at _which neither air nor
snoke from YaRElagensisue phagese bty tigtly &¥ veufilation Syoysh dhe,Eping PapH 32 3pd elaee 19| ¢ er

el ement 14. oh e 30, iaBfdel B6BtIRAN vhivhlenleRaiiRetly3hroli@NEs pru, he ufls ooves
20 shoul d bgerbl ess than 80% of the length of the filter plﬂggw About 60%
i s preferr el figlglboves 20 have a depth of approximately 1.5 mmand a

U-shaped cross s@febdseity, aifher shotd SbdveObpeR BRIy itHEgﬁﬁitl_Ysiae bFmékiltdrN@ can be

circunference. The filter element 14 is surrounded in the usual way by a

ti ppi ng pap@prossed injgthe gxteror sigifasy pibeltipning neper Ao BwsRave 1e rhsolpgical furctiono
ci rcunf ef-erﬁdc@lthe?aa&@hdt%nﬁ&ée@ vvqﬁlltﬂg%dtﬂaﬁ&% 25helR] Bt ondftaled ey 8BS TRI | €T

nunber of rows of ventilation holes can also be provi'ded or the tipping

paper 22 cduespice phgreqvenin the fifter elementi4. i s only necessary to ensure that the
* i ; \ ; ;
porosity and/ org Zsﬂwpﬁhaglé‘gﬁﬁé é@w?&ft&@ﬁt&%ﬁﬁﬁtﬁh'oﬁ%@?%?%@ vath £nsur e

the desired degree of vent tiron. For the arrangenent of ug wap 18
there are iffitepin]asedrdrnes with theoigwentin frot wonventioal ¢efjulose asetatsffiltantow, an air-

air-irrperm;ﬁ@ng Of N o e D e PRL - t . of an
air- inper mabéﬁ%@%ﬁé‘ﬁ gﬁpf@g%ﬁa% 12, Q\?efm%i %ﬁ?gﬁ?nﬁg%ée %%E%h t he
vent i | at i oRyopeiAsaly disiributediower thaaiiehmfgreneeco. e P whidls commencgg 20 and
then from : ﬁtﬂéﬁﬂéé@eﬁﬁ.oeﬁéBWé?GMl&%Q&P%tﬁg%e‘ﬁgﬁf girection is

reversed a the ventilation air then ws, together with the snoke from

t he tobacco r o@f@wmmgwwmmwpmeﬂt@ewﬂ@ﬁwmq@@mm rotoat h. | f
o ) 8, Mo, R AL P, FOfp b S B el UG 1
by this fl| ebtaipsherrequined yemilatine leaely torge Siiiopativnrmazbing lager perforation, as well as
pre-perforated tipping. This increased ventilation level also helps reduce cigarette pressure
drop. The reduction in CO/tar ratio obtained is balanced with the level of ventilation used.
In Figure 2 the full circles indicate the measured values for a conventional filter made
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 comparison 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 COftar ratio
from about 1.4 to about 0.7, while through ventilation alone, and hence without use of grooves,
the COAar ratio can be lowered to only to about 1.12. o
Thus the CO/tar ratio can be reduced 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 we're conﬁr;ned‘ also for different tobacco blends in the tobacco settion 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 cigarettes



perneable plug wap into the filter and to the nouth of the snoker. This is
in addition to the air flow ng through the grooves 20. In this way the
dilution of the snoke can be adjusted by air ventilation in two places,
i.e. firstly by ventilation through the tipping paper 22 and al ong the
grooves 20, and secondly by ventilation air which enters directly through
the plug wap 18 into the filter plug 16. |f necessaryqgfgptdiibesPO0S
grooves open only to the nouth side of the filter 14 can be i npressed into
the exterior surface of the tipping papef 22. These have no Theol ogi cal
functi on, W%@Wﬁ?@?ﬂ%r@eﬁo&“‘t&ﬁﬂ@@ge‘lf Houh 1¢mes Gpegnand| 3mg ovpecsiFey.2The but

only alert M@rw&ﬂﬁpglloﬁgmaﬂmbsﬁmes inthe filter elenent 14.
ect- of the filter ventilation on the

Figure 2 shows a,ﬁgeag of the ef
COtar ratio wit ysedsfor ihepo mepgraments daghefollowigipamaniers i theraseaves: 4

convent i onalrodeds| UF Qs - l@d‘g%wumfﬂ Aiin€iidt QW (B8] Rk dedpNPERSBRE Wi Wi
and four grooveseag*% wi th the above di nensions, which are symetrica Iy

di st ri but ed TRFEPeaplsand pot addiyopallyeatilgfed.t he filter plug 16 and which,
comenci ng  f r onThdnduh MLIQRE thafiit ARG SMBE HRBRHA ﬁ%e&h?)l:ug&q{l&sﬁglet he

filter elenent 14. |n experlrrensthe ventllatlono ter enent 14
was vari ed, ©nBIRgICE cigatstics, Wit cqmapagsble pisssure draps e Fiepigamteniwish standskd fibess For

products of (ndEEH S) %%m%%ﬂmg§w%mbﬂﬂg@gﬁr }a?iaﬂ  he required
.ventllatlon | evel ; to use additional- on Ine“laser perjoration, as well
as pre-perforat ed tipping. This increased ventilation |evel also hel ps
reduce ci gapgled® pressure drop. The reduction in COtar ratio obtained is
bal anced with the level of ventjlation used. In Figure 2 the R Mcircles
indicate the nmeasured val ues fo SEy cpBWent{iE¥nal | BE | t eEFrraqiEF ffom

monoacet at [fddr TEg Wi thout OOVE et soparestgesceti be the
measur ed val ues erc'gr afilter € ezmen %14 |r'175acc07ridan € W 1K i nvention
with the dtroem@:® and the sand dinensiongs as |the ¢ npar ilter

descri bed an—Tecoyt v j enment 14 in
- accor dancei%lﬁw t es? nvention re’§u08§dt he d 7 ke rel ative
to the del |taremm tar and hence tm;zscawar llla,T?i qQ 8,8f r dAbols,71. 4 to about
0.7, whil g h—ventTtatton gt gterantHbheneqg—wtHewt—use—o+{ gr ooves,

the CO'tay drde:m can be Iowereccl?.’gi n]I?’? DII%E)OL?’ 1. 122 Th{&%th o tar

rati o can |Besyuetdromecigareticbel ow t/H&7 | 1 ni37 set2lby [tve rlea re@d atjons with

t he filtermm@)‘t) 14 in accordance W th fhe ingventijon by] the pppropriate
sel ection|of durtabl e degre¢ of Mentil htionffor tlhe ti pi ng| paper 22.
Addi ti onal Cvtarest i gati ons of ci|g@fet|ticdy W 1,03 f I| b7er § o@acaorosingl to this

i nventi on*~showed .

Table 2:

| SF |EF B |EF |EF
Pressure drop filter T [108 |90 |89 |91 |&9
in mm(H,0) . :
Filter ventilation ' 430 |00 |506 |583 |69,
tar inmg - 56 |114 [78 |61 |43
COinmg 67  |131 |58 |35 L8
Pressure drop cigarefte 112|144 114 [1i0 [107

: in mm(H;0) . :

COfar . 1,19 [1,i5 [o74 [057 |042




that these
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ventilated. The findings show clearly that the filters of this invention

etde3:i t possible to produce cigarettes with conparable pressure
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results were confirned also for different tobacco bl ends i
tobacco section of the cigarette. In Tables 1-3 the results are shown for
t he tobacco colum of three conmercially available cigarettes to which the

filter of this invention was added. The corresponding cigarettes 19

2005 9 wth conventional filters gave tar |evels of about -

nmg respectively. The neasurenents were done ﬁglgﬁ%@%ﬁ%ﬂg

of the grooves: 4 grooves, 1d mm -1 ong, about 1.5 nm w de and

rds. The filters used for these neasurenents had

eep. The plug wap was air inpernmeable and not additionall
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I ICtt\,\J \IAVII.II Jtullual\. LY
% ovel §5uce¥%€)’t r PFE)S. lﬁ?abl b 17

| evel , but with clearly

SFBFEFEFEFEFraEﬁmsalEdprfﬂie]drop filter 727634/6.14683 708 n fog HzQogFi T er

ventil ati on2

mylil, 2113, g% , 52,9 Pressure drop cigdgarettle 11701371231049303 in
nmu( H20) OQFiktevéntfddlibn 071, 030, 760, 630 5517Tc1lolge ‘459 EFBEEFRIs2 ST essur e
filter 10 90189 in nm( H2Q) Filter|ventillatidnd3 op (501658 369, 1

tar inmg 333 |88 6,3 5,2 4.4

COinmg 424 11,3 54 3,6 (26

Pressure drop cigarette 107 144 125 121 120

in mm(H,0)

CO/tar 1,27 |1,28 |0,86 |0,69 {059

Figure 3 shows in cross section a filter element 14 of the invention, where like parts are
labelled in accordance with Figure 1, aftached to a tobaceo 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 plug wrap 18 afier the plug wrap is wrapped
around the filter plug 16. The filter element is thus an integral element.

- An alternative embodiment along the same theéme is shown in Figure 4. However, in
this embodiment the filter element' comprises three sections: a grooved section in which

grooves 20 arc formed in the surface thereof, 2 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 g:boved 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 i;s 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

2,6 2,051,857,262,1 tar in|ngl0, 512, #11,74,87,2b,7 COin
zﬂ%@fg



tar in ng5, 611,47,86,14,3 COin ny6, 713,15, 83,51,8 Pressure drop cigarette
112144114110107 in nm(H20) CO'tarl, 191, 150, 740, 570, 42 19 Septenber 2005 10
Tabl e 3: SFEFEFEFEF Pressure drop filter 124100989998 in nm(H20) Filter
venti |l ati on56, 70, 045, 251, 162,5 tar in ng3, 338,86,35,24,4 COin

ng4, 2411, 35, 43,62, 6 Pressure drop cigarette 107144125121120 i n nm( H20
CO'tarl, 271, 280, 860, 690, 59 Figure 3 shows in cross sectioBeptémbbeLogs enent
14 of the invention, where like parts are labelled in accordance with

Figure 1, attached to a tobacco rod 12. fhe plug wap 18 used to overlie
the filter phe/ofineann aedlyiddist geefdetinagn. B.hHoffmann, barTehaatoatreoks ampenents”car bon
adher ed t hergifige 4P TiAROFLRING TntBatiofd] 99¥1968)49).are fornmed in the plug wap
18 after the plug wap is wapped around the filter plug 16. The filter
element is thus an integral element. An alternative enbodi nent al ong the
sane thene is shown in Figure 4. However, in this enbodinent the filter
el ement conprises three sections: a grooved section in which grooves 20
are formed in the surface thereof, a Dal matian carbon section 28 conpri sing
particles of activated carbon dispersed in cellul ose acetate tow, and a
conventional cellulose acetate tow section 30. The three sections may be
j oi ned together by one plug wap which is nouldable to produce the grooves
of the grooved section. Alternatively, the grooves are



formed in the surface of either a self-sustaining non-wapped acetate (NWA)
section or a plug wap enwapping a cellulose acetate section. The three
sections are then aligned together and then overwapped with a further
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 nmoulding there may be adverse effegisep@dmbee2005
partlculate matter if contacted with heating el enments. However, it Is
possible to thermally form grooves in a carbon-containing sectlon,
particularly if use is made of a therndfornmabl e plugwap, and such is an
option open to the cigarette designer. In addition, the presence of
additive material affects other vapour e constitutents and can be
particul arly advant ageous for the sel ¥ removal of some of those
conpounds on 19 Sept enmber 2005 the Hof f mann anal yte |i st (see befnann D.
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filter plug oves ext
| ongi t udi nalgfopvesfrun lqeerfthd cle:rutrqﬁr e(oI@)e ﬁ%vepblgrﬂ@aamﬂ a gemsidating tipping peper t he
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i nterconnecting t ter e toat acco ro
grooves ( ZOPP%eiﬂrige Sléﬁr)eﬁih@)ﬁvbmg red (@) afd exteading batinwpusly dnlylver apadt efdhendi ng

conti nuous| lénQLﬂ lo¥ th@ WREr dlerRAf {14 fﬁ’a& ﬁl%ce #&ﬂ?’ic{]thmnoﬁtp%n& bfﬁl%@t? e‘f‘e%mﬂtt(lﬁld')

and hence not up to the nout ter el ement
grooves (20)high @raexesal2Py arg| axighi @lisved hwitherspreett totthe filier #4is, tivto avkich axiakly t o

whi ch axi al Eﬁemdﬁlﬁtg%l)%sr@())gxreﬁf?l\éﬁ% z(nzgl)teré’ 2 'vérg'{dgxt ntﬂ%}fnr%gl%ﬁ%g)affér aanﬁ‘é@é' ying

ventil ating tItEpl ng paper, and m)ut en ve not bei ng
ventil at ed. MU w%?i‘iﬂ@lﬁgg@faﬁ@%ﬂﬁlgwwa@]e@ddance with daim1, characterised

in that thexfiltd ghbigRy aﬁ%fe%'&éor&lincé Wlﬁleélalm chhﬁuja@%néeﬁ 1H%Qﬁ£“ﬁﬁi~éﬁorpver

the full length of the filter plug (16). 3. 'smoki ng article 1 n accordance

with O ai m Watsrial of filtes plug €16 Isihemgesngousiexer ﬂﬁfé“ ljﬁﬁb?é@e ﬁ{‘?ﬂ’)‘“&éﬂ(@)end over a
mexi mum of 80% 0K skbiing %&E'ih sﬁcoﬁhkeef“hdht@&mpﬂ 8D, Cildctertied 1 RARNE SV LicCl e

i n accordance with any one of Claims 1 to 3, characterised in
(20) extend over a maximum of 80% of the length of the filter plug (16).
4. A smoking article in accordance with any one of the Claims 1 to 3, characterised in

that 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 1o 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-shaped or U-shaped.

11. A smoking article in accordance with one of the Claims 1 to 10, characterised in that
the grooves have a depth from 0.5 to 2 mm.



that the length of the grooves (20) anmpbunts to about 40 to 70% in
particul ar about 55 to 65% of the length of the filter plug (16). 5. A
snoking article in accordance with any one of the Clains 4, characterised
in that the length of the grooves (20) amobunts to 55 to 65% of the |ength
of the filter plug (16). 6. A snoking article in accordance with one of the
Clains 1 to 5, characterised in that two to ten grooveﬁgsg@)embgrm(wl ded.
7. A-snoking article in accordance with Claim®6, characterised in that
three to five grooves are provided. 8. A snoking article in accordance
with Claim?7, characterised in that fourl3grooves are provided. 9. A
snoking article in accordance wth one of the Cains 1 to 8, characterised

in that the j,gro 0 re dis ibu r.ic oyer the
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Clains 1 to , ar acteri se grooves hav é FOM 0.5 to
2 nm 19 Setw@mdio)zm@@cn@mﬂf@enc;&hmmrdtgoaﬁd:mdlseoizﬁnan.cor dance with one of

the d ains I14t 0 Q;Jsmoﬁ%g g.ﬁq&th{) aécglqlaﬁcg thJﬂaotni §}" &% (ﬂ&%g\ﬁé 1 Bgrac["iléns&i@t that

circunference have a
accordance WetfHicoplag G6) ednsisichEfiltes tovanade hfeclivlossracetatd. i n that the grooves

(20) at thesir Cﬂmkﬁg%ﬁlcm%eac&?ﬂtﬂet ngftlagrftqw Jhaﬁaigﬁsea étﬂz{rthe]f‘iterﬁl gm)ki ng

article in accordance with one o al s characterise n that
the filter PlAFopany additigpsssushoss ddtivated chaswoaheatelitod Rusllitey po Slevauc-altesing. 15,
A snoki ng apddigleg I N accordance with C aim 14, characterised in that the
filter plug (12% contains additives such as activated charcoal, zeolites,
Duolite or ff-avobsmakngpitglg in agerdercs @ith ongof the Shavks hdp B chasacterised indhsdr dance

w th one of ﬁ{etﬁﬁ,g%m)éatrqm;egmagfgar acterised in that the plug wap (18)
is air mpermeab e. 17. snoking article in accordance with one of the

Clains 1 tolhe, Ammekes éIFlF‘eéIuaqc pragnge vith pReofsibe §lajpa b tq L6, sharastesised-ia et
provi ded wi tHa pk@Rirhy i8pbi@ts M@Jofrovided 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 accordance 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 homogeneous filtration
material, a plug wrap (18) for the filter plug (16), circumferentially spaced 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




18. A snoking article in accordance with one of the Clains 1 to 17,
characterised in that the tipping paper (22) is porous. 19. A snoking
article in accordance with one of the Clainms 1 to 17, characterised in that
the tipping paper (22) is provided with ventilation openings (24) by
mechani cal or electrostatic mneans or by |laser beanms. 20. A snoking article
in accordance with one of the Clainms 1 to 19, character{$&eéptembéc2005 he
degree of ventilation of the tipping paper (22) lies between 30 and 80%
nore particularly between 40 and 70% 21. A snoking article in accordance
with one of the Claims 20, characterisedin that the degree of ventilation
of the tippiping (b@ped theod)) gréaves(2@)erawerred @ith te vEddatedXpping pepank3 N guchrtliat cl e i n

accordance W - ' t . ' in that

addi ti onal ,Wgé{g?@gglrrg%sr%g%igﬁtogéﬁ@&%gggpﬁé}tgag{@%ﬁﬁkgyefﬁg)'exi stence of the
grooves (20p4alec ofprsowkide erticn int deeordagae Witk prpeol dife Glaims fl itd 238or the arglugtivgpf 23. A
smoki ng ar t igd o/LPERb hsd Aflctidn 6¥thd £ rlv@#atifoh.lter plug (16) of hompgeneous
filtration material, a plug wap (18 or the filter plug (16),
circunferentially spaced grooves (20) extending longitudinally along the
filter plug (16) also inpressed into the plug wap (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 nmouth end of the filter 19

Sept enber 2005 14 plug (16) and that all grooves (20) are covered with the
ventilated tipping paper (22) such that ventilating air enters the grooves
(20) via said ventilated tipping paper (22). 24. Use of a snoking article
in accordance with one of the Clains 1 to 23 for the reduction of the
COtar ratio as a function of the filter ventilation.




