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pr ovi desbywcofimonly aisedotachniguiis sueh assthelesetofi b combination of ibag @nghpressiigewithzon withputibe | ng
surface inelysioniobaddiivascsupinps gleg. Eke ¢'WP9%E°stﬂpftt>mﬁ? {ube fep the elosgd epq 8 pesitign| |
known t haillyspated, 8| Figure 1 The deskadravipkenriapeiities apinradused njthq ke wall ?'“‘g[r‘@@ﬁ y

i ncr eds edfRheAutingdle ¢ PAACHRI @ CAMMRY 5o ﬁﬁﬂ"qﬂﬁs‘tuf'l %?t'%ﬂ?" !fé'sdﬁ

apertur: %’“’W& é’:%‘of @HW?%:P“E“%%V‘B%H*‘“F I‘l%*’kf'r(‘},’ﬂEh t“t'?Pé’*' g[ H’ﬂ‘é’ lb{ér'}é'qzm te"a'

impact i o m . \ : o

directi O‘rrtllud!Slf E% lfg rrmp ns r W o for g ; heoreq | Bt e uure§

Bt 0 el A %srﬁ}rf i e%’%grgéncy ke
t he vord vo ' ere |s vg%uce to a rtarn extent The function of

naterralggﬁnugsthe vicinity of aperture 5 has clearly enhanced the overal
aim of . a—gradual increase in efficiency of the whole cigarette filter. Due
t 0 "tigs NOVebbid deshow te@MBarReh bNEuBHLpEN i"al" ididsa Sbtanei D BsnveREGARI iledk-tigdhd | OW
“packi ng élgRdted ¥nd digareltbs littd Ofith \ii slesént inaRtion.arhe/"@F" fidld profesOdt theofivg Gardplesas er
the Dbui | cleadp rdkich nidre @@gdt I @EhsSofOkE" Palivbly Ch@sthodel of the\ttese bawentibriai Giteetidped O

cl og up tigeesttbs.ow passage between aperture 5 and open end 15 during the
snmoki ng period. The danger of greatly increased flow resistance in such _
flow: plassage is therefore avoided. This filter rod can be made by nodifying
a dual density filter rod for exanple of the kind shown in US Patents 4 022
222 and 4 046 063, the tube is apertured and crinped to forma cl osed end
14 before it is 50 formed into the dual density filter rod. The
'arrana}nents of apertures shown.in Figures 8-17 are also applicable to tube
- 12. -FFow comuni cation at the closed end 14 is prevented either by the
~conbi nati on of nechanical crinping and heat treatnents, or by any other
suitabl e treatnment such as the application of suffrcrent glue material or
other filler material at this closed end location. In all the above
~enbodigrents the tube or filmtube nay be made from any suitabl e inpervious
- material 55 such as paper, cardboard, polyethylene, polypropylene, nylon,
cellul ose acetate or other natural or synthetic polyneric material. Figure
- 19,shows anot her enbodi nent of the present invention in which the filter
rod*ﬁonsrsts of dual filter rods, i.e. filter rod 1 and filter rod 17, in
abuttment to each other. Filter rod 1 is the same as described 4 EP O
310 257 B1 in Figures 1, 2, 6, -7, or 18. Filter rod 17 consists of plug
wap 6 and fibrous material 18. Material 18 may be the sanme as material 4
used in filter rod 1 but, preferably, material 18 is of |ower density
and/or lower filtration effrcrency The lengths of filter rods 1 and 17 may
be th& sane but, preferably, filter rod 17 is shorter than filter rod 1. 5
~The filter is assenbled in a nodern filter nmaking machi ne, for exanple one
whi ch produces rods containing say, six cigarette filter elenents. A
continuous length of the tubing is crinped at regular intervals by commonly
used hﬁchniques such as the use of a conbination of heat and pressure, wth
or- wi thout the inclusion of additives such as glue. The crinped position on
~.the tube represents the closed end 8 position as illustrated in Figure 1.
The desired nunber of apertures are introduced in the tube wall either
before, 10 after or during the crinping process by comonly used

t echnieggues such as nechanical drilling, nmechanical punching or |aser
‘evaporation. The crinped and apertured tube is introduced into the tow of
fibrous material at a location prior to the garniture of the filter making
machi ne. The continuous rod containing the tube within the towis cut at
appropriate regular intervals, either at the md-point of -a crinped portion
or at the m d-point between two crinpgd portions of the tube, to form
filter rods of the required I ength and required 15 nunber of filter

el enents. |If approprrate t he tube may be produced by conventional neans,
such as a nelt -



extrusion process, immediately prior to the cr| rrpl ng operation. EXAMPLES 20
Tabl e 1 shows the conparison of puff-by-puff "tar" yields obtained from
conventional filter-tipped ci F\rettes aqd cigarettes fitted with the
present invention. The "tar” g Al es of the five sanples are clearly
much nore even in terns of "tar" delivery than those of the three
conventional filter-tipped cigaretfgsy ,25 30 40 45 60 55 EP 0 310 267 Bl
TABLE 1 COWPARI SON OF PUFF- BY- PUFF " T}S\R" YI ELDS TAR PER PUFF (ng) CONTROL

Cl GARETTES WMMBS'PPWD'WTH‘ENPERI MENTAL FILTERS (1)
(2) 3 < TAR TRROROFF (sg) 1 O <7 (8)
PFF CONTROL__ CONTROL CONTROL SAI\/PLE SAI\/PLE SAMPL E
SANVPLE SAWE‘E QUEARETTES N, 1 CIGARERJES JITIED WITH ENREBIMENTAL FILTERYO 1 NO. 2
NO3—— 2@ NO&GIT @ () o €39 @ (11)
(12) rurr go}gg)ox. CONTRQL] 4)CONTROL  SAMHIE)  SAMPLE ( 1@ SAMPOE 5 SAMPLE (). 8
0.53 M. §0.2 "o 7F0.3 Mpylg W2 ¥0.45 39 M-5 0.9
1@ (9. 02 (0) 0. (1dy S 13y U. qia) (13). b9 (16) 0.35 6
1.1 1 9.55 0.8 0. M3s3 - 050 0.7 (0. 9.6 0.2 9 0.39 0.73
0.43 153 4 4.0 1.3,., 01527 0.7 0. 78 8 0. s]- 1 o5 1 d3s 1.0
0.76 0.49 5 1. 2.0 0. 1. 1.1

. 8 177 1.5 0. 4§ [ 4 196 09 2 8 9 0.73g 87 0.43 1.5
1'% 4 1.5 2 1.7 0.910.78 1.2. 54 2Q.0 “f.0 d.7% 0.49 2.5
0. 99 s L 1.6 ) 1.4 79 . 1. 4 L1 0.94 0 _"O. 73 0845 2.4
2.9 $.05 2° 2 2 ‘6 y 114 %7 01 * 0.75 9

34 6 .60 2. 1. Ida7 " 1.3. 3 1.2 2.3.2 0.911. 8 0.5 1.16
1.28 .-

3
0283 2 0 - - -- .
¥ ?L’.jtl4 23 0. 8 Nores: l'(51-) Yonventibnal flﬁter t9 pped

cigarette, zammercral brandes Conwentionals cel |l ulse acettate fa.fxer is

used. 30 s (2) Conveln; ional, fil terst,ipped,gj gar ettﬁ; corggy ci al

brand. © Conventional® cel | Ul bse acétfate filter is used. ( 3) Convent i onal

figdter10ij pped-ci garette. nventtonal cettul ose-acetatle!4filt 8§ s used.

(4) —Fhe—conftoguratronof—the—f+t+ter—used—s—as—t+t+tuoustrated—TmFrgure 9.

One of néMee apertures is 1.2nm dianmeter and the othe 1.0mm dianeter. (5)

The co |guat|on f..1.he ter used is il | ust ed | gure 8. The

di anet I f‘F t:;ﬁ%.?f:‘ﬁ,:{’ﬂ'd ﬁ“%fe'é‘r' t ﬁ?'é's“?’% ® "'g o 'l?“ P“f‘%e confi guration
of? t he ffil I t@nveu@edllfsltas-upbédu@uratted comperbiag (brapd.] GonverkimaXjcdbdtser of both

e ter, used.
aper turgs i &SN A’%,-u Th& Go0LT GULALI0N, Qiuilbsa bt Etatgad Jos, S
i |l ust I’(ﬁ)t Edtﬁeﬂ:o Edit@onOot th Hbﬂdhﬁ&s&lﬂl\lktrued(ﬁ mﬂOn&ﬂ:)cheOf 2.2mm
The apert ur &psrryyes 13 lizﬂm# mwéﬁh eseth 3 | diAngyep. f Lom t he rL “mterer%d. (8)
The colf) guﬁ‘éﬁ’m YN I P %eéd" ‘§ é%““i’f"i‘ﬁé? PSS AENGUTE Y8, The
t ube waé) | Bhe configuration of the filter used is as illustrated in Pigure 10. The diameter
of both apertures is 1.0mm. :
()] The configuration of the filter used is as illustrated in Figure 8. The tube has an
I1.D. of 1.8 pm, 0.D. of 2.2mm. The apertures are 1.0 mm diameter situated 7 mm
from the filter end.
40 (8) The configuration of the filter used is as illustrated in Figure 18. The tube wall is
cellulose acetate film. The diameter of the core rod is 5.2mm. The apertures are
1.0mm diameter situated 6mm from the filter end.
(9)-(10) and (12)-(14) The results are the weight of particulate matter including water
and nicotine.
(11), (15) and (16) The results are the weight of particulate matter without water and
nicotine.

Claims

s¢ 1. A cigarette filter rod comprising a filter element having an outer wall which surrounds a longitudinally
extending tube member to provide an annular space therebetween, said annular space containing
fibrous material, the fibrous material having fibres which extend longitudinally between a first end of the
filter eloment which is adapted for attachment to a tobacco rod and a second end thereof, one end of
said tube member being closed and located at the first end of the filter element and the other end of
55 which is open and extends to the second end of ths filter element, the wall of the tube member being
provided with at least one radially extending aperture adjacent to said closed end and opening into said
annular space to promote radial flow through the fibres of the filter element adjacent said at least one
aperture, and said at least one aperture being dimensioned so that it remains open to allow flow
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-qel'lul,ose acetate film The dianeter of the core rod is 5.2mm The
apertures are 1.0mmdianeter situated 6mm fromthe filter end. (9)-(10) and
(12) (14) The results ‘are the g[? Qg.lgfflrtlcul ate matter including water
d nicotine. (11), (15) and (V% PeRe8li ts are the wei ght of particulate
n'gtter w t hout water and nicotine. 45 Clains 50 1. Acigarette filter rod
nmprising a filter element having apgguter wall which surrounds a
longi tudi nal |y extendlng tube nmenber to provide an annul ar space
ther ebet ween, said annul a%ﬂéﬂ’é %Waﬁ’rfﬂ'ﬂg"ﬁ b‘PHﬁ% material, the fibrous
materi al haV| OFT T end  of
the §ilter el e.r:ce.n.t._mbi ch '&adam Pd r’_aL_ac.::.r:ce.n.L_La_a_Lo.ba.c.m_md_and a
second end thercé'?ﬁ‘m‘ ?}Ffé“é‘ﬁj of sai FIEARETEES, eﬁuﬂ“ﬁ“ﬂeﬁ"%n'w&s?b“éhd. | ocated at
the fir < &nd o1 (HD @Which is
open andl"@Rteﬁwolao tcmk%ecd?ﬁﬂmé-nd -’@I‘PLE he s’fAF‘ﬂﬂ-Fer Fnsnt SN’E‘ﬁe \A/&‘P“Fwof t he
tube nenffer b r‘1g pr(gwded Wth at Tdast oife? r adi y ex?éndl ng af)erture
adj d8ent T0 sand Cl o0 end @id openzng | nae sai d(lannul arisspace(td pronote
radi al fllow t'Arfough e fibre® of the filtef el entft adj Zétnt s at | east
one aperture, gand saiy(hb at | eagt one.ppert ug.e bei ngedi nengispned sast hat |t
remains open to allow flow 6 EP0310257B1 TABLE 1 COVPARI SON OF
PUFF- BY- PUFF *TAR' YIrELDS TARPER PEF (ngd°’ cONTRE C gakEdrTES -4
. O GARETTES FI 1 bI:L) W TH EXPERLNENTAL.FI LTERSo( 1) e10  (&ys o 49(3)

- (4). : (6) (8) FF CO\IT ROL
CONTROL  ° SAfVI—"LE 2.0 SAVPOET §A%/PLE I\/P{)E g
1 % NO. 2 1.6 23 3 0.87 NO1.4 12NO.2 1.2 N©98 osaNO.4
- NO™30 10 (9) (1 Le (11) (12) (13) (14)
-~ (15) o1 o oo et e o (G epitPem L
- 0.6 8 0.49 2.90.39 2.5 - (2.® 1.6 1, 2 1.7 D962 0.7 (0.7
0.8 0.8, = ,0 59 . 0356 ,, 1.1 165 o8 0.70
1.0 ' 0 8 0.9 "M 03 22 0,432 M P g7
- 0.7% . 10 1-%- -—---1.0 1.28 -6 === 0.76" 1.04 49 50.88 1.6
2.0 ~0—7F9 32 . i s i ~—6— 77 .45 6
1.6 - m'rzﬁ. 3 0. 87 ' 1.5 1.2 1.2 0.91
- 0.54-20 .5 . . 9 . 6 1.4
1.4 S (1) 0 ::::1::;%e :gped °%3"-§‘_“ir comercqu %‘E' Convenglolia.l chllulose 2 9
1.6 %0 {*) 1. Gouventional fj_lc@r]_—t.tpped cigar€rtq,Sco@mercial brand{ Conventiona] c@llulose - 1. 14 -
ey .y £11 d.
2. 3 - (3) 2' ﬁ::;:m;aief}isngzipped cisal'etleG Convem::l.ongl §e§1u¥o§e acetatlcl'ilter is used.
L TTT ~(4) configuration of the filter used is as 111usl:rtr.ed' in Figure 9l. dnd of the 0.
) NOTES )ﬁ |1g>‘+‘mldilfmﬁtle§ @pd the fetere,  ,come dgd al brand
“Convgnt i dRkI §§L‘I°nﬁiﬁ‘5§ AcHp e &5 108 é' hlé‘ “‘?01“ (oye RVERETb Al

filter-t. |(ppednﬁ| dgama&i:eqn ﬁm&lnbﬁhebﬂ.ﬁﬁdﬂlﬁﬁmminl naak 1¢.elthe hﬁwe:acet ate

“filter |s E{'W%B pert L ter- H.PP flarette nhventlonal
f. : Th

el il osdhooPy AT o etk @df" 'é?ﬁ.“.p? fb" ,?59 i) Qﬂuizti“ Flter

“used is as il lfeesttnaridter end. F| gure ertures in 2mm di anet er

and whe dfhe TegrLeEsm oo dggb:;gm"mé oﬁtﬁ‘miﬁzﬁtf % lx,,ucz::,cub:.@:uaged s

as il lustrated, ohnndil:ﬁegwat dated ¢ adfie EAkerOdna 3 h apertures is
1.0mm (68p- (1°Thed bléh’lﬂ‘guiﬂ&tFuﬂ“of“tth'e"‘fis‘}‘t‘érP'EFéE'éI“F Jatker +'1°’r“ﬂ§'§ rated i n

Fi gUI’ € 1Q11)Th§5 cﬂi‘éwe&he results are the weilght of particulate matter without water and

nicotine,
‘45

Claims

so 1. A cigarette filter rod comprising a filter element having an outer wall which surrounds a longitudinally
-extending tube member to provide an annular space therebetween, said annular space containing

fibrous material, the fibrous material having fibres which extend longitudinally between a first end of the

filter element which is adapted for attachment to a tobacco rod and a second end thereof, one end of

T said tube member being closed and located at the first end of the filter element and the other end of
- 55 which:is open and extends to the second end of the filter element, the wall of the tube member being
o provided with at least one radially extending aperture adjacent to said closed end and opening into said
annular space to promote radial ﬂow through the fibres of the filter element adjacent said at least one

aperture and sa|d at least one aperture being dimensioned so that it remains open to allow flow
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~of ‘bot.h apertures i'ss1.0mm (7) .- -The configuration of the filter used is
as illustrated in_ Figure 8. The tube has an |.D. of 1.8 nm OD. of
2.2mm -+ The apertures are 1.0 mnE;y?aﬁfot%r ituated 7 mmfromthe filter end
40 (8) The configuration o Y er used is as illustrated in
Figure 18. The tube wall is cellulose acetate film The dianeter of the
~core rod i solmdiRtionthEughR Wallo? the b8 mbmBER TS b BHinGIEr sphdeURbiRFlols B Ipbricathdt he

filter end.acigaetd droyideanitn (hdbadcd4dd is IMked.esul ts are the weight of
particul ate matter including water and nicotine. (11), (15) and (16) The

resylts ar e\didaeattw&lteglw as tlaipad tictaint & inevhich tHednterial dfisaid tubaisteenptyand ni coti ne. 45
CQainmg 50 = 1. Acigarette filter rod conprising a filter el enment having
-an out er3.wa digaysite dilter sod- asockaiied ia claiom it whihribe interier of eaidifubey istfilldsiowitireandolumntab
~provi de an fillesmalesial. space t herebetween, said annul ar space cont ai ni ng
fibrous material, the fibrous material having fibres which extend

| ongi t udfn qieprafe filkes £ad a5 clejmed in ¢laim 3dn whigh:the pacldag denpity b the fitlas imaterial dn ey lwbe ed
for aft acht'ﬁa‘ﬂ “i“bméhec‘@ﬂ%f&ﬂ?"’f'%ﬁf %FP'%‘SQ'@&M"%MW%W@UF °“E9h%‘a“end of sai d

t ube ne bel n hh J enen

?gaéeﬁil aime cl i o fllf r@ﬁa he e[qﬁ\é aé 8?1
the 1E|th or SFeR e Qfﬁas poei E@e Fﬁ%ééﬁwgﬁée%e b b T %%a o
| east ,ong. nagiakl ){ue??s’&%'@lmga ARSI Wnewn?cﬂlm%%?datds in ?%g ﬂ?goug fipd a“d

- openi ng |nto sal d annular space to pronote ra the fibres
of the f} | taSgigafthis iR toddicRffRAIn Hi}lofe Gilthd (FEERHINPEEME MGHicH it e s Bévébnatto
| east one BRBSAUHS T IRuRPwAlL mensi oned so that 1t remains open to allow flow
EP: 0310257 Bl comruni cation through the wall of the tube nenber into said
anitl & &pacegaidhs Agheuiks EliRe@Rrda 7tin Khicktheiageruiistan Dranydded tpibiri daticn
t.6bacco r odroin3hesaloséceehd oPthe Aib.i garette-filter rod as claimed in claim1 in
which the interior of said tube is enpty. 5 3. Acigarette filter rod as
cl ai med 9 n Adigaietie fiiter redwh cleimed ineany erteaf the precdding tlainstiniykich the éirisrtire dr apertunesdn
col.unm of fielwal pf thestube haxb a talpl opkniog gras efttite 19 8d.mer rod as clained in claim3
I n wheh the packing density of the filter material in the tube 10 IS
di f f er ent0- Arigarpiie E‘éﬁ'&l@ drag clpimad;ip gnyogme ohbe prepsdingclaims ip whichihe apariyre of apertyes act
wi'th its odfedecaird ?""’9%‘3'2(“@?‘@%‘1’!" "’E'%"ff“Pel total tube longth Srop) the qigsed eng ok the fubp-3 j ny
“which the filter terl filtration efficien
than ¢ he' PSR d Lishe d&ag?feyn 1 PR 7 BroGes FRre it WHE P PEmor i
wth the ofPEIERBERUAM® 15 T6. A ci garette filter rod as clainmed in claim
4 10 whighald rewh@er»éa s lfd 10 i1 WTRAER 1ot hlehtd) o aperlyds! 936 Slob Safl i €1
rod as gny one o e prec I'ng C nms 1n I'C e tu
between 1 to apertures inits outer wall. 20 8. A cigarette filter rod
as_cl g mal Al diyafektat il vodiab cldftiod fh didi 12 BEdidic i € i wiic tRIGIAREERAG bilthéagoRiSs Al
pattern frwtadgavaag.gsqmmdmﬁt the tube. 9. A cigarette filter rod as
clained in any one of the preceding clains in which the aperture or
apg} ur esl. iAcigatete Vil kodads clalv@dtiugrg dnevictha@preaiding claip@ i wigichosalgldubefor fubbsohald)a Sq.
M 25 10. totel itegymll efosseseftiohd] @rea piowt mere dian hatitte crossaedfiomh@eandt thetilerpoecedi ng
claim® in which the aperture or apertures are |ocated between 3 mmand two
t hirds ofS tArigatetie flfer todiga clpigag) intany ereraf the eresedingetpins irriuging o fisther jength of gbutting
~cigarette f"ltqff'léFe"?'GW"a@%PMGd?%'%ﬁ%“&?ﬁ@ of the preced| ng cl a| s | n whi ch
two or npre substantiall

gh e el 15

- £ giga 8 i °8$1" Pfhﬂ’” (ol Wﬂ‘ﬁ'fféfs %
- B ANy ol ?Mﬁ*@?‘&s&g o i o A?fE‘ ﬁ ette filter
T od. as - C‘l'la' %{ Q fll?ﬁl’ %dn;s]c?am?ed Iﬁ: ' éﬂe ]og‘th% 'Bre%yin%rl:lar& in togrkba“atl&rﬁ@l aq]:)ba@:o ro& he

apert Ures Idliom a filter-tipped cigaretts.
s0 Patentanspriiche

- 1, Zigarettenfilterspitze, bestehend aus einem Filterelement, das eine #uBere Wand aufweist, welche ein
_ léngs sich erstreckendes Rohrieil Limgibt, um dazwischen sinen ringfrmigen Zwischenraum zu bilden,
_ wobei dieser ringfSrmige Zwischenraum faseriges Material enthiilt, das faserige Material Fasern besitzt,
- . 86 welche sich lings zwischen einem ersten Ende des Filterelements, das zum Befestigen an eine
' Tabaks#ule angepaBt ist und einem zweiten Ende erstrecken, ein Ende des Rohrieils verschlossen und
am ersten Ende des Filterelements angeordnet ist und dessen anderes Ende offen ist und sich zum -

zwelten Ende des F'Iterelements erstreckt die Wand des Rohrtells mit mmdestens einer radial
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the tupe walls is 1 to 10 sq nm 14. A cigarette filter rod as clained in
any one, of the precedi'ng clains in which said tube or tubes have a total
internall cross-sectional area re than half the cross-sectional
area of the filter rod. 40 15. %Ec‘ﬂg@r%?tag filter rod as clainmed in any one
of the preceding clains including a further length of abutting filter
material  Qna@oieR Whnlidy RINGVAHE vblschlosdoRbh ERSRdMeRen 8- dié" sich GAC liddRorbighd €T
rod. as cl aivisBdnradin Gincdibt ami diie\Wadisld) skdifung Wutch Qe FRBEldds Glitordlembritd Rdhefdet t T
mat.eri al | inindstend Binen Ofthudyi bE§UMStighY, uAd dies mind¥¥ns binb Oiifiking @B dRAehicrieaniey t han
t hat, useddassié Gedtifiet BRILY dRreindSttMangswebindling dufh@ieOWiritde® Rbtirlelisali dérOthgBami-

cl.ai wed i geralwischerraudy tbbhdle Periddebinweg, wdheant Beriefhe Britrdet Tebhksiule wirdaliona Zigadet C O
rod to fogemahfwild aredwbeped ci garette. 50 PatentansprUche 1.
“Zigarettenfilterspitze, bestehend aus elnemFilterel enent, das eine AuBere
Wand auk wéigemetientiltssoitre wisi in Ahdprugh 1 bbanbpresht; bei welkhen desdnrisities Bplirs leerdstbt , um
dazw schen el nen ringform gen Zwi schenraum zu bi |l den, wobel di eser

ri ngfoerdni glearstianiltorseitze aimin FAagREICh J dsanverueht ibail weidherifias innere|des Rohesarit eieer fler i al
Fasem bes PyeAfitermatatial geflit i) che sich |ings zwi schen ei nem ersten Ende des
Filterel enents, das zum  Befestigen an eine Tabaksl ul e ar} epaBt_ i st und

ci nem Aot BRI BPEE 10 o mcgga:%agq%s:ﬂd@gwmgﬁgf%"@? B
ersten En@é"ﬂe:‘ri a?? A Pecuopsdiem des InStoniiMh SRR YErE S & of ten

hy UT'tP-
ist nd si2ost tenaPie8*'ende des Filterel enents «erstreckt, die Wand des

-Rohftei'é.SszL b SIS :,Eim‘ ruch 3 bdbnsphuct, b6 WeichdZ'd Bﬁm&ﬁﬁ&t&ﬁvirf fNeitd f nung
nahe dem g4 faberé Higriitksdinkbit ist/ &k e _ﬁﬁgr\kiﬁgamkﬁﬂ BosS it Yo MiBbreh 'WHdH Gl Kbridki)
ZWi, schenr gignddntadoliden Hlitermidtdlitd. nNe radi al e Str6nung durch die Fasern des

Fi I't%r el enents nahe der - - m ndest ens oenen O fnung zu begOnsti gen,
und di ess e zigarekatlofpitze lid @ ANSHrIANDLERRSPEICHEEYS WoIbhe Bis Rt durtttléifiin Wbi@rctggerf f net
bl ei bt, ugen BIMEbiderwiungsver bi ndung durch die Wand des Rohrteils in den
ri-ngfdrm- 5 gen Zw schenraum Cber die Periodse hi nweg, wahrend der
el ne/ Mm% digerefientiitaksditza|vde incairemiden vorléirgphendern Ansgdicteuimslanspmchtohei weicher basufobn. 2.
Zi garset t einfseinerdiuanen Wandgivisctien eingrand sechs Gffyegen spfweigtht | bei wel cher das
“Innere des Rohrs leer ist. 10 3 Zigarettenfilterspitze wie In Anspruch 1
beans préic Gigeretnsiiltersgitze ye9 ingAnspruehn beanspiuchizpi wolcher die Pfipungeg-\emegegehiossenen

Fi | t er rat Endecges Behrein|einemn spitz zylautendgn, Musier apgepidpet siadhi t ze wie in Anspruch 3
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wie in Anspruch eansprucht, be! welcher das Filtermaterial im Rohr sine
'ger i NYeke zighdbhdhhitlspied HSR | dinodU lidteionlorgdhenadh Rndpitlche? ol WaRRITKA orAGD Sdef der
aul egsen WaRlinhdh 2idhedks mad GRCARE DrifoR 88 doiiRtlon hahHEHgB RbR dedthRsserdh Ehde des
- Zi gar et t enbirbd MpsdrdnbZdha € i n Anspruch 4 beansprucht, bel welcher das Rohr

durch einen undurchl assi- gen Filmgebildet wird. 7. Zigarettenfilterspitze
W € i:n 1Al Zigaretinfiterspitzeaiginlvmeniaisr Witijohenden ARpicHerbsadapruchdei wedhehawesi étes Rohr
25 ™ in sehrewesanBietion patdisiecRabisiebtblien sied.ner und sechs Of f nungen auf wei st.
8. Zwgarettenfiiterspitze we in Anspruch 7 beansprucht, bei welcher die
O f nung@n Zigamattantitershitze s ineAnspiughe 11dbeangRoiahts bei rwelshen ake Gsamizaht deralffnunage rin
‘Must er angevRedindeszyigcheg gins ond spehgdetdist-enf | | terspitze wie in el nem der
vor her gehenden Ansprache beansprucht, bei wel cher di e 5ffnung oder
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: 16. Zigarettenfilterspitze wie in einem der vorhergehenden Anspriiche beansprucht, weiche an einem Ende
eine weitere Linge von angrenzendem Filtermaterial zur Bildung von Doppelspitzensegmenten umfagt.

16. Zigarettenfilterspitze wis. in Anspruch 15 beansprucht, bei weicher die weitere Léinge des angrenzenden
. 5B Filtermaterials- eine ‘geringere Dichte und/oder geringere Filterwirksamksit als die im restlichen Teil der
 Spitze benuizte aufweist.

- 17, Zigarettenfilterspitze wie in einemdervorhergehenden Anspriichebeansprucht in Kombination mit einer
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11, Zigarettenfilterspitze wie.in einemder vorhergehenden AnsprUche
beansprucht be! wel cher zwei oder nehr imwesentlichen parallele Rohre
‘enthalten sind. 40 12." Zi garettegﬁtdzéaﬁﬁg?ze wie I n Anspruch 11
‘beansprucht, bet wel cher die Gss O f nungen in den Rohrw-nden
zwWl schen eins und sechs betragt. 1& Zigarettenfilterspitze wie in Anspruch
12 oder i NTARRALYSH B},gunggmm{e%g,gue bei welcher die Gesantfli- 46 che
aller Ofnungen in alien Rohrwgnden 1 bis 10 nmm2 betrdgt. 14.
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de ta PbssbdbBrte ur%ets:xo&ertdFésﬂ:ﬁﬁséi fol &4éhburet Ci garette selon
‘revendi cation 1, dans laquelle IVintdrieur dudit tube est vide. 20 3. Ti ge

Cde, filtrg a'lgﬁldgﬁﬁrefhtdba%ﬂé 86lon! 1@ revéidR&idh ¢ 2dah©Rqublle 1B 6Uvertudss st IdBpdsées daton e U T
dudit tube i s'aiviit[sbdnt Bl pattirele CaXreminclethde dBtubs.i au flltrant. 4. Tige de filtre
| cigarette selon la revendication 3, dans laquelle |a densit4 de tassenent
du nat ~r9-adigéle filtref3 Cigaretietselda Hune|quelcanius des treveindidationg précéddates, dansdenyblieda dv

t assement das ouvertures dans faj rarof diniubef pogsddenk urprsudash dguvertyg dtalesde ibMmaxt eri eure.
5. Tige de filtre & cigarette selon |a revendication 3, dans Ia uelle le
mat dri au'% |Tl99r°3rft't"°oéaﬁ'§a'?t@ 3[R Sunseisenaue revendisalionRsprecegentes; dans éﬂqf‘ g'? ot @?l eur
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i mper m-abf I une quel conque
revengj cat ﬁ'glﬁjs ? af;ses ans Ta ag LF e’ e tube

12. Tige de filtre & cigaretie selon la revendication 11, dans laquelie le nombre total d’ouvertures dans les
parois du tube est compris entre 1 et 6.

13. - Tige de filtre 2 cigarette selon la revendication 12 ou la revendication 11, dans laquelle la surface totale
. B5 de toutes les ouvertures dans toutes les parois de tube est 1 é 10 mm2,

14. Tige de filtre & cigarette se_lbn I'une quelconque des revendications précédentes, dans laquelle ledit ou
lesdits tubes possédent une surface en coupe intérieure fotale non supérieure & la moitié de la surface
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posabde entre une et six ouvertures. dans sa parol ext~rieure. a Tige de
fil'tre-a cigarette sel'on la revendication 7, dans |aquelle |es ouvertures
sont di sposees selon un notif s'EErU' é]\'ﬂez?’? t a partir de |'extrenmit6 ferm-e
du tube. 40-9. Tige de filtre h™Cig sel on | "-une quel conque des
revendi.cations pr~c6dentes, dans laquelle la ou |l es ouvertures dans |la
paroi du bhbRpPaskigesd e surface d ouverture totale de 1 a 10 mm2. 10.
"Tige de filtre a cigarette selon |'une quel conque revendi cations '

pr deddess! amgo dél @166 2 lcrom defn MheQuelbdiGueties revendRitions prédsBentss CddmphdntioRaurit re 3
et | es lodgustir del retddiad]fitrantler! IRYRCINE oXt@inBé FoutltbnbtitldEddd spridntsidedige Houblss.r emi t e
‘fernde du tube. 11. Tige de filtre a cigarette; selon | Pune quel conque des
_revendi1bafigeds filbr cigdshié eslon ld zavendicaiipn 96/ dans laquelle YairalBngheundeanatdibwide Sy S

t ubes sensh biténeshde densitél ihfiieg®. et/B10del Bndethenfale diirafian|inférieursd cniui)aiilied deas logbsin | a
revendi cade8iiga.1, dans laquelle | e nonbre total d' ouvertures dans |es
parol s du_t ube est pongris entre | et 6. 13. Tige de filtre a cigarette

sel off |1'd- 799 &n five Atciase 9 selqs ['upeyquelsonae) fesrevepfications pifsprentes o eqmbinalSop Vet f ace
total e 66 un boudigdeiabag pour poastityer,une ciogiea2 kBl yt es | es parois de tube est 1
a 10 m2. 14. Tige de filtre a cigarette selon |'une quel conque des

revendi cations prdc6dentes, dans laquelle ledit ou lesdits tubes possl dent
_une_%urface en coupe int~rieure totale non superieure & la noiti: de la
surface 9 111111111%11 EP 0 310 257 Bl en
coupe de la tige de filtre. 5 15. Tige de filtre & cigarette selon |'une
quel conque des revendi cations prdcddentes, conprenant une autre | bngueur de
matdriau filtrant en butoe h une extrdm td pour constituer des segnents de
ti gegdoubl es. 16. Tige de filtre A cigarette selon la revendication 15,
dans laquelle Ilautre | ongueur de mat~rlau de filtre en but~e est de
densite infdrieure et/ou de rendenent de filtration infdrleur a celu
~ut'ilis4 dans le reste de ia tige. 10 17. Tige de filtre & cigarette selon

| Nune- quel conque des revendi cati ons pr~cddentes en conbi nai son avec un
boud#n de tabac pour constituer une cigarette h bout filtrant. 15 20 25 30
'35 40 45 50 10 :
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