fil ter for cigarettes. -In one aspect it relates to a filter wth novel
véntilating neans. In another respect the invention relates to a filter for
a cigarette having flow directing grooves forned therein 5 for directing

ventilating air to the nouth end of the filter and concurrently c?ﬂzzi%

filtered smoke through the fiLigL LOfBQeEEQHLQ|§QQ of the filter &
anot her aspect, the present= cigarette filter of the
cl ass described wherein, under certain snoking conditions, at |east 10 sone
ventilating air BaSSSAvadPildie dd1awed recl 79 1¢e20¥8s aRdakrBteekherhilter
to co-mngle with and dilute the snoke flowing in the filtfer before It
reaches the onet Aspedtofitt belatkseto ht fibteel vikhonovel v&rtildtingadd
filters'to cigarettes 15 wherein the filters are provided with ventilation
means to brimgaasbi eAn ahptharorespeft| the inventivm rébateskeo sirfibbter .
passing therethrough. The di|ution of the snoke streamreduces the quantity
of snmoke par fPEuRaFdgagethiel haginghElgusdpracEindnpereyes FPrmed sfkerein
del i vered.to_the _snoker's mouth, 20 A nunber of neans have bege r oduced
and are ubi | FOBAAREPCEAPEOURBEALRGERE; PLE I FY S TAYER (TAS cPhTRE 1 Etl Caby
exanpl e, the a : . C] t € o]
O s heaiA°BRRELLOLnERG DEPRGRRIRL 8 FLOPLE' LiokR™RE URASLL OFL Pror
llength of theockhar abhehVBRECOE! tHRXES1¥eED tRR %’&SM&&V&?@&Q@@?S&M
t her et hrough thereby diluting the snoke in the stream Al so the cigarette
wrapper may peepentoiavedtibnseetatesd tocatcdgsretoaofiheert enfithefcidss
cigarette which

described wherein, under certain smoking conditions, at least

AQFiIter for Cigarettes _ 2117218 This invention relates to a

10 some ventilating air passes frdm the flow directing grooves
and into the filter to co-mingle with and dilute the smoke
flowing in the filtér before itlreaches the mouth end of
the filter.

It is well known in the art to add filters to cigarettes

15 wherein the filters are provided with ventilation means to
bring ambient air into the fiLter to dilute the smoke stream
péssing therethrdugh. The dilution of the smoke stream
reduces the quantity of smoke particulates as well as the
gas phase components which are delivered to the smoker's mouth.

20 A number of means have been produced and are utilized for
introducing ventilating air into the cigarette. For'example,
the wrapper for the tobacco of a cigarette can be made from
a porous material which allows for introduction of air along
the entire length of the cigaretts where it mixes with the

25 smoke stream passing therethrough thereby diluting the smoke
in the sﬁream. Also the cigarette wrapper may be perforated

at selected locations along the length of the cigarette which
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2- provides ports’in the cigarette through which ventilating air enters. lg :

Even further, it is known to perforate the wapper of the filter of a
filtered cigarette to- allow ventil- ating air to enter the filter and

3

dilute the snoke stream 5 passing throu the fllter There have al so beenf_g

a. nurger of. .suggestions for.incarporati grooves within the filter of.a

f||t r.-cigarette. t at | | I t he
St Lo bEEyL debnghbid T L i Yokl bR Baofii ke

obacco- smoke, ;k'éﬁéep ovi glegh Wl eS0T THIGA St @S pRlré@rétap the

surrounding a filter enent which is ci'rcunscri bed by tipping paper haV|ng

flow through pesppeatbpnshe FiErewrid |a Filitered cieairatte oo alliewf veneil-
el ement and the grooves through the perforations in the tipping paper ‘and
progresses 15atbnghaisnbéeentermiid £ilet andSdidartentthio Smekesetream
teaches a filter for a cigarette which includes grooves extendin -
| ongi t Lidi na$ | pagsbng threowgh ckhe (Fikker of Theys tdave ¢dsG F@@Wﬁér%ﬂ@&eﬁy a

non- porous plug wap and the_rod, and wap are encl osed th ntid.ati
ti pping paper°gosPﬁﬁ?th°9% £_e tﬁﬁ?‘R&ﬁéﬁ*Qﬁl XSS P?g%ﬂpb |13%|Qg

d I
P o oRkues EEiEet AL IcHE U A BB (A4S e Mgl B Rttt

element for t trodueti I tdgp i r into the cigarette filter o
include U.S. %%Jé‘ﬁt ﬁg Eé @7"719‘I§9%’%%é sg'E 25 Patent No. 3;572,347 U S. Patent .

No. 3,490, 461; U. %:Pmmpwq U3678BadeAt NbS 3P59666Norefatds, €153 U. S,
~Patent No.  3,752,165; U 'S’ Patent No.. 3,638,661, U S. Patent No. 3,608,
561, .U S1oPbeabcbbsmék€5511€ér prov1ded with a corrugated porous plug
| | wrap surroundlng a fllter element which is clrcumscrlbed by
o tlpplng paper hav1ng flow—through perforatlons.. The ventil-~-
atlng alr enters lnto-the fllter element and the grooves
through ‘the perforatlons in the tlpplng paper and progresses_f'
15 to the-smoker s mouth.: Angd, U.S._Patent No. 4, 256 122 -
teaches-a filter'for'a'cigarette.which-includes.groovesh
' :extending longitudinally along'the outer'surface'of'a filter1l
:rod c1rcumscr1bed by a non—porous plug wrap and the rod and

- wrap are enclosed with ventilating tlpplng paper C1- that 1n

20 use only ventllatlng alr travels down the grooves and only

" smoke travels through the fllter. Other patents whrch relate o

.to CLgarette filters hav1ng grooves c1rcumscr1b1ng the filter
'element for the lntroductlon of ventllatlng air into the
c1garette fllter include U S. Patent No. 3,577,995; U. S.

' - 3,572,347 .
25 Patent No. 3,25%5344— U.s. Patent No. 3,490,461, U.s. Patent -
No.-3,788 330- U S. Patent No;-3,773,053;.ﬁ.s. PatentpNo.__
_3'7'52--165~ U.S. Patent No. 3, 638,661; U.S. Patent Né. :3 608, .

561; ﬂ-.-s.—pa-een-t—ﬂe-r—Bﬁ-]r&rE'Bﬂ'l U.S. Patent No. 4,256,122
-and U. .S. Patent No. 3,910,288.
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d U S. Patent No. 3,910, 288. -3- The present. i nvention advant ageously-

ofie form achi eves essentially normal cigarette pressure drop with lowto
nmoderate efficiency filters. 5 The present invention further seeks =~ -
to.provide a cigarette filter for lowering tar predom nantly by ventil ation
whil e also providing filtration of the, cigarette snoke. The present _&.
i nvention al so seeks to provide a filter ventilation systemfor a cigarett

utilizing groovegel &%Qé’né | { A 0dn £ 419 adan t2eRE R0 Pricldelae gvent i | ating ==
air perforations in the tipping paper to theé nouth énd of the filter. The -
present i nyephigRefbrwaedi i fingaals ¢O HIfANItde Fai @O\Egaziegreette filter
wherein the walls of the grooves are air perneable over virtually the -~
entire | enghbchf it hengrbome sachnietde eswntifally normalpeiigplretital surface
of the filter is air inpermeable. The present invention also seeks to §
provi de a pressereciyep crithfiow o Naten effigiencst fid&ersl-ls of the
- grooves are air perneable in a.location generally adjacent the' nmouth end - .
of the fil TR RRFFRNENLRVEREOH iy Beda sekendyRFOVdde 80 Ci9aseREr as the
the, filter ai er neabl e. ularly, -

Phe hrccenfi P HBEnEs ot aritg ¥ qadinan ¥, By Mefiea YRR Wb, ot ous
the presen 53 TR e W B 2 "a porou
wrapper | oxt SR RECT Shore A LR D i gl ) MREETEAR © 2

.. present inventiqn-also'Seeks'tq“provide a filter ventilation
system for a ¢igar§tte:ﬁ€iliéing gréoves'iﬁ-the_fiiter plug__'~
10 ektendiﬁgffrbm theﬁéeﬁtilating'ai;;pe:forétibﬂiin thé.tipping
paper to the moutﬁ end-éf'the filtef.':ihé present invéntion,.'
- iﬁ'additioh, seeks to-provide_a grooved cigarétté fi1ter
_WHerein ﬁhe wéils-of3the grpovés;éré air pérmeable oéer-'
virtually the éhtire léngth.of the grooves and the rest of
15 the péripherial su:faCe_ofzthe filte: iS?air imperméabie;
'The presentrinvention:also seeks to provide a gfooved -
cigarette fiIternwherein'a.pdrtiqn of'thé walié of the grooves'i"
' éte air perm¢ab1e'ih a location generally adjacent the mouth
‘end- of the_filtér while'the rémaining érea of the grooves,
20 as well'as the pe:iphéfial surface of the filter are air'_"
- impermeable. . | | | o |
_Moré.particﬁlafly; tﬁé present inveﬁtion_pfévides é
filtér for a.cigarette com§rising a ﬁbrous.filter.rod.oﬁ
génerally-cYIindrical ¢onfigu£étion: éntairrihﬁermeable'
25 .wrappér extending lonQitudinéliy'alohgithe filter-rbd.from
- one end thereof to the Qiher'ané?cifcumscribing-ﬁhe'filte£' 
rod leaVing'fIQW6through-oPpoSing'endéhbf:the~filter.rod)-

the wrapper being formédIWith at least one groove embedded
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one end thereof tb the other and circunmscribiing the filter rod |eaving _ '-
.flomrthrough opp05|ng ends of the filter rod, the wr apper being formed w th
a ‘| east. one groove enbedded into-the.filter rod,. sai.d ‘at’ | east’ one

gr.oove bei ng openat ‘one end of the filter.rod and. extendr ng therefrom in
a genreral’ly longitudinal di rection of -i;hge-frlter rod for a distance |ess ..
‘thanxtthe length of the filter.rod; air per- 5 neabl e neans forned through
:th wal |. of the at- teast one groove defined by the. enbedded portion of the

er over- substantially the enighigk Iength of the groove, the rest of the
perl pheral suihtoetbé fhbter appds L8t diqRsoongnigFosve| P&éf‘%ﬁ&eﬁr 8bve - bei ng
air- i nperneabl e; and, tlpggng mat erial _-extendi n onglbudl ally 10 _of and
C|rcunscr|b|ngn?hénﬁraﬁpe ¢ i filver gpd (3 1§ %ﬁé EPrS r%%lnénafr

meabl e t f.th T nt
D e P U BRBr=pRIY Lo AP HARTRR e flo] S0l e dba  coaThB PaCS el -
a porous fil tﬁESEQQCQf d2s 960 gftFath fé(ﬁ %lfrdf:adhep‘f'lfl't% 2blgonaignpakk '

| nper meabl e wrapper- ex endln Iy al-ong the filter rod from one .

end thereofs t ﬂe&ﬂ?e%@&ﬁs aflénséa @%ﬁxé hidml tdFe thed dteaeang bhewykoough

‘opposed ends of t Wapp%d?ﬂrﬂ wformed with-at | east one
“groove. enbeddadfh_a a xfzr ppér rexer e hep entt ieed lehqtheOfl | ter
rod and extendi ng there rom|n a -general.ly 1 dngi tudinal direction of the

filter rod fothe drebuacethessesha@ftﬁeeImﬂh@ﬁal{ h?elrfflalcﬁel‘-’fr &8e air
per meabl e neans forned through the wall of the at |east %r ogve defined
by the enbeddt'aapﬁﬁ!-’l eﬁtﬁ?-dfh‘éfv\f%’pﬂ)e#tﬂ?éf? R Froove ein

lmpermeable,'and, t1pp1ng materlal extendlng 1ongltud1nally
10} of and clrcumscrlblng the wrapped fllter rod, the tlpplng
rmaterlal belng air permeable over at least a portlon of the
ﬂdat least one groove._: | | |
The present lnventlon further partlcularly prov1des a_
'fllter for a CLgarette comprlslng a porous fllter rod of
15. generally cyllndrlcal conflguratlon, an air . 1mpermeable
.wrapper extendlng longltudlnally along the fllter rod from
one end thereof to the other and c1rcumscr1b1ng the rod :
1eav1ng flowthrough opposed ends of the filter rod, the
-wrapper belng formed w1th at 1east one groove embedded into
i'-2o ~the filter rod, open at the mouth end of the fllter rod and
'extendlng therefrom in a generally 10ng1tud1na1 dlrectlon -
.]of the fllter rod for a dlstance less than the 1ength of the
filter rod, a:.rnpermeable means formedha:gr the wall of the

. L tmbedided povien of Be
'at 1east one groove deflned by thezwrapper in a reglon

) _ L inouth _
25 generally adjacent theLopen end of said at 1east one groove
_at_she4mauth-end-of.tha-é&%te*—rod the remalnlng area of
. the at 1east one groove and the per:.pheral surface of the-

wrapper belng air J.mpermeaple, and t:.pplng mater1a1 extend—



general |y adjacent .the nouth open end of said at |east one groove the

#maining area of the at. |east one groove and the peripheral surface of the
eing air inperneable, and tipping material extend-  -5- ing
“longitudinally of and cireunscri-bings the mmapped filter rod, the tlpplng
bei ng- air per meabl e over at | east .a portion of ‘the at | east one; .
The present invention will now be described by way of exanple : ith
to-5 the acconpanying drawi ng wherein |ike numbers refer to I ke,
parts thrboghbangitredimalby aofl and i xdumsadiduimg thies wxappedpddiites vi ewW
- a cigarette filter of -the present:invention with-the tipping material- .
removed tEofor he| BEPPYNG HEAE e Fel e 0i% aidt fereahie °Ve’-_' Ptg&PéSE i's an-

d t 1 d t f 1
<1 Btk fon St tho cob  ngth “She. esiinc, Wi, efomerth TRI4RRAR | ¢ o

wr apper . b

mat.eri al
groove.
reference

enl ar ged

Figure. 3
of Flgure
4 is an. e
i11ustg at
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. Figure 5°1s an enlarged perspecttve view of a.partion of the filter of
- Figure 1 patust tRtdbigheuet figs ﬁibﬁgngn&xmﬁ;ﬁalchambodlnent of the -
ventllatlng groove thereof; Figure 6 is an enl-arged perspective view of a
port ion of t heFigvhrerl ofs = gmmg_ecttivestvm m@ a fqygtalretttad\famtageous '

10

~of arrows

of the present lnventlon w1th the tlpplng mater1a1 removed .

to more clearly show the Varlous detalls, f

Flgure 2

Flgure 3

1s an enlarged end v1ew taken in the dlrectlon-

2- 2 in Flgure 1,_-]

ls a perspective view of a c1garette 1ncorpor-

atlng the fllter of Flgure 1 wnth the tlpplng mater1a1

' partlally unwrapped-'

15

of the fllter_

20

‘the filter of

Flgure 4

embodiment'of
Figure 5
the filter of

embodiment of

_ Eignre 6

.~ embodiment of

25

Figure 7

filter of the

is an enlarged perspectlve v1ew of a portion

of Flgure 1 lllustratlng an advantageous

the ventllatzng groove thereof-

is an enlarged perspectlve view of a portlon of
Flgure 1 lllustratlng another advantageous

the ventllatlng groove thereof -

is an enlarged perspectlve v1ew of a portlon of

Flgure 1 lllustratlng a further advantageous-

-the ventllatlng groove thereof°

is an enlarged perspectlve view of a c1garette

present invention w1th the tlpplng materlal-

removed to more- clearly show the varlous detalls,

Figure 8

is an enlarged cross-~ seotlonal end v1ew taken

'ln the dlrectlon of ‘arrows 8 8 Ln Flgure 7-
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enbodi ment of the ventilating groove thereof; Figure 7 is an enl.arged
perspective view of ‘a cigarette 25 filter of the present invention wth
the-tipping material rendved to nore clearly show the various details;
Firgure 8 is an enlarged cross- sectional "end vi ew taken in the dlrectron of
‘arrows 8-8.in Figure-7; -6- Figure 9l s-an enl arged’ perspective view of -
-a C|gggette |ncorporat|ng the filter of Figure 7 with the tipping material
ially unw apped; Figure 10.i's an enlarged perspective view of a portion.

\ﬁf the filter of Figure 7 illustrating an advant-ageous enbodi nent- of the-
ventl | ati ng. gr ooveridiatee of ;i sFiapiemliatges perspeatied pieswpeftaveigaretod a
portion of the filter of Figure 7 illustrating another advantageous )

embodi ment - of indwrparating ithe fiddes ofeFégnre1d with the| gipping m%t%ﬁF31
enl arged perspective view of a portion.of the filter-of. Figure 7
i |l ustrating Rar®kaliel URNFARPSGEOUS enbodlnent of the ventil ating.groove

thereof; Figure 13 t P 3 o
f:cl tﬁr of Fi Igure fl;qsq’iafgtlr atﬁsn%nyé’?ﬁ t%&ﬁt Iﬁ’\é%s\éla\? ﬁ e -?%QQrégggsﬁén%ﬂgn ment.
of the vepti t I dinal -
o osesecti ordh O FORE YOI o120 8 ?ﬁ*’?ﬁtfﬁ&’é‘?éﬂr;”?z

and i || ust ratdmng Mty g %@%ﬁﬁ%@lﬁgntgr%ve tRatebe; t hereof ; Figure 15

is an enlarged | ongitudinal cross sectional view taken in t he
direction of an arpFoyudd-115 1151 an @ﬂl&‘i’ged perspectlve view of a portlon
of the filter of Figure 7 lllustratlng another advantageous
embodlment of the ventllatlng groove thereof '
10 - Flgure 12 is an enlarged perspectlve view of a portlon
'7of the f11ter of Flgure 7 lllustratlng a-further_advantageous-
'A-embodlment of the vent11at1ng groove thereof- | -
Flgure 13 is ‘an enlarged perspectlve v1ew of a portlon

| '.of the filter of Flgure 7 111ustrat1ng yet a further advant-'

-“ 15 'aeous embodlment of the ventllatlng groove thereof-'

F;gure 14 is an enlarged hxgltudlnal ‘cross sectional
view taken in'the direétion'of arrows'14-l4 in'Figure.lz and
111ustrat1ng an advantageous embodlment of a feature thereof-

Flgure 15 ls an enlarged longltudlnal cross sectlonal

,20 ' vrew taken in the dlrectlon of an arrow 15- 15 in Flgures
12 and_l3 lllustratlng ‘another advantageous embodiment of
'.a‘feature thereof; P
'Figure 16 is annenlarged perspective view of a portion
of the filter of Flgure 7 1llustrat1ng Stlll a further
t_Q25 ' advantageous embodlment of the ventllatlng groove thereof
. and, | |
. '-Figure-l7 is an enlarged oerspeCtive-view of a portion
of the fllter of Flgure 7 lllustratlng a Stlll further o

advantageous embodlment of the ventllatlng groove thereof.



and 13 illustrating anot her advantageous enbodi nent of a feature o
reof; Figure 16 is-an enl arged perspective vi-ew of a portion of the s
HAter of Figure 7 illustrating still a further 25. . advantageous
embodi ment .of the. ventilating groove thereof; and, Figure 17 is an’ enlarged
perspectlve view of a portion of the V|+ter of Figure 7 illustrating a G
still further advantageous enbodi nent qf the ventilating groove thereof,
7 Figures 1, 2 and 3 illustrate a cigarette filter, general | y denoted asr
- the nuneral .10, incorporating the features of the present i nvention. é~—/
‘cigarette f||teF19¥Ge§slsh3mﬁn§s cbhb¥§§¥?ﬁﬁeﬁgﬁ&ﬂ9€943P(nﬂkqﬁﬁqcaJIy
shaped 5 filter a_cirgunscribi a The wrapper 14
oxt bnds | oFSPETALAK ?’ﬁna?sﬂgaﬁhéﬁﬁm‘?r?ﬂgl% Srasie i ol che
~filter-rod, hepe® ) t r 6 and
18 are in rffﬁt%ga%gg I o&v t% hr oggﬁ; f: ?f‘gﬁéﬁf& afhé %%Jégﬁ tfg'ﬁtr%%gsl is .
fabr'Catedl%fsﬁoﬂﬂrQHScEﬁbEléﬁth&CQeﬁéraiﬂi é% ficéﬂﬂy(sﬁa ‘5foaned
cel lul ose acetate, or any other naterial sui-table for' fllterlng cigarette
snoke. The failgatetrba 12! a8 40civcumesr Lofmy iwesope| 1y al ithe arappéaves 20
formed in the wapper 14 and enbedded into the 15 filter rod 12. Each of
t he grooved42exitendgehoagitedigahl pdabyng heheufiertdr 22dtl 2 Hirawuinte end 16

~.of the filter rod 12, -and extends_therefromin a generally | ongitudinal
direction. end 16 of the fllter rod to the other end 18 thereof so

, that the f;lter rod ends 16 and 18 are in mutual flow through.
.'relatlonshlp. ' | ' '. |
-1b o _The fllter rod 12 is. fabrlcated of a porous materlal
_.such as, for example, flbrous or foamed cellulose acetate,
or any other-materlal-sultable-for fllterlng c1garette smoke.
| The cigarette fllter 10 further comprlses a plurallty |
of grooves 20 formed 1n the wrapper 14 and embedded lnto the
15 filter rod_lz.' Each of theagrooves 20 ls.open aS'deslgnated-
by the"numeral 22lat the mouthuend 16Iof'the.filter rod 12, -
.and extends therefrom in a generally long1tud1na1 dlrectlon
| of the fllter rod 12 for a dlstance less than the length of
the;fllter rod.. Flgures 1, 2 and 3 lllustrates four such-
20-grooves ZO:equally spaced from each other about the c1rcum-;1
ference of the filter rod 12.. _ |
In the manufacture of the c1garette 10 the wrapper 14
. can be 1ntegra11y formed with .the filter rod 12 or be a
.separate component.f Thefwrapoed frlter rod'12, for example,
25.can be placed 1n a mold or other treatlng means. for depress-.
ing the wrapper 14 at selected locatlons thus embeddlng the

‘wrapper 14 into the filter rod 2 and forming the grooves



.of the filter rod 12 for a d| stance | ess than the Iength of the f||ter r:"j
Figures -1, 2 and 3 illustrates four such 20 grooves 20 equally spaced . fr-"”,j
each other about the circum ference of the filter rod -2. In the T
manuf act ure of the cigarette 10, the wapper 14 can be integrally f or med
with-the filter rod 12.or be a separate cd%ponent - The wapped. filter rod,
12, for exanple 25 can be placed in a nold or other treating means for. -
depre8s- ing the wapper 14 at sel ected l'ocations thus enbedding the

wr apber 14 1nt 9ot heodd | 4in rfkilda Al C@g{g@rﬂ;@ a2e968AVES (n Zfle cpgsréeEQ

met hod is commonly referred to iI.n tte manufacturing i ndustry as.aj'

heat nol di ng tgshafsceurThe adhended 201 imeat abluieagWtapraiqghd. def i ni ng
the-walls of the groove 20 nmay or nmay not 'be permeable to air 5 as

di'scussed herelnaftehelembéaded porEigmseof4thé5wuapphnMﬁd(ddﬂunnngnmhe ng

or peri:pherial area-of the w apper 14 outside the grooves is inperneable to
air: To this ewdllasof|thetgraate i3l Maguar may metwbgppermeabdantpeair '
fabrlcated of a porous material_ such as, for 10 ‘exanple, cellulose

acetate. .TRe ‘F%n@ﬂ-%‘?'ﬁ@sﬁﬁ hRESINAEEAT At FeFRTh &0pELIPESSufsi deaPReS .

grooves is trea% f & fanner. to seal s of thg RLOUS mat er QI to’

Tk, it | mper niabfe e AT GE BenAnstd ago ARean S0P RE L HEAPRBR e} Svini o

-define the wal r rs r t 15 and, thus remain -
. ‘?%9 ad Neh 8" HVSeL Y £ ‘i‘ztd?é}tme%%lte €3 §Grs

‘porous so that e grooves are pernea alir. over substantlally their

_3;‘:; r;' teg_gt h. . OleTSUGHlEréﬁ&”EQQ iflﬁ@ér@&‘é’d‘pir? Filgu@PR,y dﬁ%abrfa@p@}e
PP B 14 can be fabrlcated of a porous materlal such as, for
-lOz.example, cellulose acetate.- ' The remalnlng or perlpheral_
area of wrapper“l4 outside the érooves;ls'treated in a‘
ﬁmanner to seal the_pores'of uhe porous material to make it
impermeable ro'air while the emoedded portions of thelwrapper_.-s
which define the walls'of_the grooves 20 are not so treated”- |
15 and, thus remain porouslso that the grooves are permeable
| _to”air over~subsrantially thelr enuire lehgth. One such :
' rreatment is fOr.egample,.to'apply heat to therwrapperlto
~ heat seal the porous material._lAnother-efﬁective treatment -
is to coarlthe_wrapper wirhla water lnsoluble-solutlon'or
-20. marerial'suCh as,lfor-example,.ethflcellulose or a water'
sOluole-material such.as; for'example, sodium CMC or methYl
cellulose for seallng the porous materlal .One method for..fl'
. applylng the coatlng just - to the perlpheral area of the |
-wrapper 14 is. w1th a gravure roller
25__'-- Alternatlvely,,as shown 1n Flgure 5, the wrapper 14
~can be fabrlcated of a porOus materlal,_such as, for example,

cellulose acetate’ and the entlre area of the wrapper 14 ;_'



1x3at seal t he porous naterlal Anot her efféctive treatnbnt.is_to-coatfthe
ofanpl e, et hyl cel | ul ose or a water soluble material such as, for “exanpl e,
‘for applying the coating just to thesberlpheral area of the wapper 14 is

with a gravure roller: 25 -Alternatively, as shown in Figure 5, thg
wrapper 14 -can be fabricated of a porous material, such as, for exanple;”

- cel l.ul ose geeta éﬂghétghﬁ%&dé&?#ﬂy%%faf|%?ﬁgw%ﬁggagP%é 8?f%ﬁ% gncludlng \—a__

t he enbedded porti‘ons of the w apper rooves 20,

- as wel | asthdeddlersd perdmd govveshelear adlacast tAe0pEespREriks treat ed in.
a manher to seal the pores of the porous naterial renderlng it air 5

I mper maabla?:eas cbmmdnaoamlgrmovesAﬂner 1shereatedemuafnaﬁnef: t he
wrapper is treated, an array.of small air flow hrough apertures 23 are -

* punched, - dio ®ark tihes Hasiefe @f: Hheuperons materhadsrendeningaitsadt t he

grooves_defined by the e ed portlons of the wrapper. over substantlally
10 .t he enRSFT & a5 rggﬁ& bereingbpvge tAEtEFrrtheraBEbre neans in-

9
apper with a water insoluble .solution or.20 'material such as, for s

sodi um CMC or nethyl cellul ose for sealing the por ous naterlal One nethdd T

iet0 TRt 5 E%%Prf%frﬁﬁes”%%stﬁ%ssbgééeﬁaraif?tafagﬁ%?fo Ench, or

- otherwi se dqy ra%\ér‘tfur%'salzb k2e Buhchka!” Bbrseﬂgraesyf%@&eé?’ through - .
R .

the thlckness
' _ through the thlckness of the walls of the grooves deflned

by the embedded portrons of the wrapper over substantlally
10 the entzre length of the grooves to deflne the air permeable
'means in the grooves. | .'
| - With’ contlnued reference to Flgure 5, yet another
alternatrve ls to fabrlcate the wrapper 14 of a non—porous_
material and to punch, or otherwlse form the array of small
15 air flow-through,apertures_23 through the thlckness of only
| '}the'walls.of;the grooves'defined'hy.the.embeddedrportions of
- the wrapper 14. | | | |
| wWith reference to Frgure 6, the wrapper 14 can be
-.fabrlcated_of e;ther a’ porous mater1al and treated as dls-'h
20; cussed above-toprender'it air-impermeahle, or it can be
;fabricated-of'an'air impermeable materiaio 'Insteadlof form-
_lng flow-through apertures 23 through the groove walls, in
this embodlment, slits 23a are formed through the wrapper in
the grooves. The slits 23ajare shown-as belng open at one
125 end to the mouth,endilslof-the'filter and extending therefrom.
-generally longitudinally_of the groove for.substantiallv the .

| entire length of theﬁgroove.



the malls of the grooves deflned by the enbedded ‘portions of the wwappdi£%§:>/ﬁ

14. Wth reference to Figure 6, the wapper 14 can be fabricated of eit
asporous material -and tr.eated as dis- 20 cussed above to render it alr_

i nperneabl e, or it can be fabricated of -an air i‘nperneable naterial. -

Instead of ‘form ing fl.owthrough apertéfes 23 through 't he groove walls, in"

thIS eﬂbodlnent "slits 23a are fornmed through the wapper iin the grooves.
Q\{|It8 23a are :shown -as being- open at- one 25 end to the nouth .end 16 of -

ilter and exte dléﬁk {gﬁﬁ%] h ner l%é TQ'thcf§ Oth%hgh [QQVEe
i e 0

for substantlally th roove lgure

6, the wrapper,J4.; dndCldads gtget;hege”ﬁs@ged oPOEhL 0PPodRd | 38 N6 d Nndlrmcarfle

the ‘groove 20,” I's | npernea |OMFt rough- portlon of the groove 20

is identifiedam and ifl w32hesugRdpBetisAMLE hehengrddvs Uit Bntidd i i 5
entire length-of the groove 20. Means for treating the wapper 14 and -

maki ng t he slids 231y 23a- axd:errﬁlmghédomnthhees@nhs neubnstrarmstsid Hey the

-di scussi on hereinbefore in relation to Figure 5. As can be best seen in: .
Figure.3, tle entime lesgth 2fj theogxeeuehe toMealt%b%motzceﬁttm 2heyth a-
ti pping material 26 which C|rc§nscr|bes he wrapper covered filter rod 12

to.forma fil ("ARPSE ¢4r 80Gema81ngTRR®: ShHF g |1?;ﬁ %c‘?’%p]a'ﬁhetﬁ"er’ﬁbabl e

in a zone thereof mhlch overla S rooves 2 so. t,h enti | at, air
'mﬁll f|OM/thr samq HP § h dgscuSSLOnOherelnbégor% in relagion

to Flgure 5." _
' .As can be best seen in Flgure 3, the fllter rod 12 is
10 attached to a tobacco column 24 w1th a tlpplng mater1a1 26
_ whlch c1rcumscr1bes the wrapper covered filter rod 12 to
form a letered cigarette 28. The_tlpplng mater;al 26 1s,-
'alr permeable:;n a_zonelthereof_which oﬁerlays the grooves
20 so that ventilatingfair'will fiow through it into the-;
15 grooves 20-t Preferably; the'tipping material 26 is air
::permeable only near the closed ends of ‘the grooves 20, i.e.
.that end of each groove’ oppos1te ltS open end 22 at the
‘mouth end 16 of the filter rod 12 To accompllsh thlS, the
'tlpplng materlal 26 lS lllustrated as havrng small flow
'20 through ventllatlng air perforatlons 30 which communlcate
- with. the grooves 20 near the closed end of the grooves. As
a manufacturlng expehgmt,:the-alrhperforatlons_BQ ‘can he,
_ arranged in a spaced apart;circumferehtiaitarray aroﬁnd_
.the wrapped”filter,rod in which case:some_oi the perforations
tzs may_overlay the wrapped filter rod ih the:areas between
adjaceht grooVes 20. However, ventilatihg.air witl flow
only lnto the grooves 20 because the wrapper 14 outsxde

of the grooves 20 is air zmpermeable.



R grooves 20. Preferably, the tipping material 26 is ar perneable onIy
Jadar the closed ends of the grooves 20, i.e. that end of each groove - ~ °
dgpposite its open end 22 at the mouth end 16.of ‘the.-filter rod 12. To
acconplish this, the tipping nmaterial 26 is. illustrated: as havi ng smal
~flow 20 through veritilating air perfofdtons 30 which communicate with the
grooves 20 near the.closed end of the. grooves.: As a nanufactur|ng ;\; L
"~ expedient, the air perforatlons 30 can be. arranged in a spaced apart - A
f

epeuTerent o wRoh Y SROHRY AR QUIPATE AL bl ol R BEFERE°TT O
adj acent. g.r(ﬁ%fﬁﬁezguﬁmvﬁ\tﬁr’ %QE'EII:@E' 2§, a{zéﬁﬂiétﬂug"‘é% %’s'é‘éa&:ﬁ he

5 _grooves 2 ecause out'sr de Of t roov
- i nper neablghrougnVigiz: Qreix@.ll‘a'tlﬁigawérQBrhﬁfoﬁguﬁﬁ lsnelhéG:p% ixlige fl I ter 10
whi |l e snoking the cigarette 28, ventilating air is drawn rough the

cventil ati ngatearifalr 26 and &&aml‘shelbhgpthg grbeve aR0 28i peckc 1y atiel heill ong .

- the groove 20 directly to the' 5 "open end 22 of the groove 20 at the nouth
“end 1650f apén fend &2 odd the. grobvehadfeatr theemouthperd of6 tdl Wpen ends 22
of the grooves 20 becomnes bl ocked, the ventilating air in the bl ocked
groove wi I9il¥er mdoh2h e%l-o@?&’&"&%@?é Pﬁr@ﬂﬁﬁ ehetbpprrAn iends. 22

‘f1owthrough ans in th of &F bg ked roove and jnto the -
CHirter 't odt SR dreaves, aonBrseRes ikt crheceett PSR e g
h h f I .
Creouan i W0 4blR Lt ?Qgﬁﬁgréénﬁﬂ?aﬂ%f%? S ONE Hrdlith |

the approprlate flow-through means ln the wall of the blocked

lO "groove and- into the fllter rod 12 where lt co—mlngles with
and d11utes ‘the’ smoke flow1ng through the f11ter rod from |
the tobacco column Even if some of: the grooves become |
blocked resultlng 1n the ventzlatlng alr in the blocked
-groove flow1ng lnto the fllter rod 12, as dlscussed lmmediately,
15 above, the ventllatlng air flowxng in the remalnlng |
.unblocked grooves travels therethrough dlrectly to the open
enddzz of the unblocked grooves at the mouth end 16 of the
filter rod | ” |
: Flgures 7, 8 and 9 111ustrate ‘a clgarette fllter,
‘20 generally denoted ‘as the numeral IlO, lncorporatlng the |
 features of the present 1nventlon. The clgarette fllter 110 ,f.
is shown as . comprlslng a generallylcyllndrlcally shaped
fllter rod 112 and a c1rcumscr1b1ng_wrapper 114. ' The wrapper'
114 extends longitudinally along the_filter-rod_llz from one
25, end 116 of the filter rod to ‘the other end 118 thereof so
that the filter. rod ends 116 and 118 are. 1n mutual flow-

: through relatlonshlp.



- N

grogve flow ng |nto the fllter rod 12, as discussed i medi ately 15 abog
the ventilating air flowing in the remaining-unblocked grooves travels e
theret hrough directly to the open end 122 of the unbl ocked grooves at the
mouth end 16 of the filteéer rod. Figures 7, 8 and 9 illustrate a cigarette
filtes, 20 generally denoted as the Autferal 110, incorporating the -
featUpes of the present - invention. The C|garette filter 110 is shown as

coupri sing a ' gengral 4y Gyl | R 193 106 FaaRadaklell 8F GofoldasadeBrial

_C|rcunscr|b|ng wr apper 114. e wapper 114 exten ngl tudinal Ty al ong

the filter togcHldsf rowe aiamdfle, fAMFoLLS odf Folimelli bbeluladet acbhgtLal her -
end 118 thereof so that the filter rod ends 116 and 118 are in nutual flow -

t hr ough relamrommyngther mdﬁbrf&kasuﬂﬂabﬂerddrlfilterﬁabrcmgaedtﬁé SmPRE OUS
material such as, for exanple, fibrous or-foamed cellul ose acetate, or any .
ot her material. SLWh%&ﬂxg&nﬂtﬁeIﬁx&ﬁemg1dﬁg£m@thersnpmerlshe elghuealetfllter
110 further conprises a plurali . of grooves 120 fornmed in.the wapper =
114 "and éhbeﬂﬁé%F??ﬁ%Ft fﬁqqqgglkﬂjtPf2wraE£@H &t 4t ppdgrBBEded 26nt] open

oL One O LUgEN 22 Bl 0P, MR I S Rl le SBTEL pad g, and
y2h 5 ?L@%% & il s hfzﬁ‘gi‘%&%r“yih?%é'céﬁe??%%géé%%g’?ﬁ‘?s '
:about t he C'IFZU”&H&”EKtéHdé'Ehéréﬁfah &Qdalgenerally longltudlnal
| direction of the fllter rod 112 for a dlstance less than the
10 g.length of the fllter rod. :Elgures 7. 8 and,9 111ustrate four__.
‘such grooves 120 equally spaced'from”eachlother about:thel |
c1rcumference of the fllter rod- 112. |
In the manufacture of the clgarette llO the wrapper
114 can be 1ntegra11y formed with the fllter_rod 112_or-1t"
15 .can be a separate component. The-wrapped filter rod llZ}d
.for example, 1s placed in a mold, or other treatlng means
for depreSSLng the wrapper 114 at selected locatlons, thus, ]
'embeddlng the wrapper 114 1nto the fllter rod 112 and form-
.lng the_grooves 120. One such method is commonly referred g
-fzp to in the:cigarette manufacturlng ;ndustry ‘as a heat moldlng
| ‘technique. - : | | | |
':The embedded portions of the wrapper 114'defininglthe
- wa11 ofeach of the grooves 120 are permeable to air only in-
. a reglon near or generally adjacent the mouth end 116 of the
:25 :fllter 110, whlle the remalnlng area of the groove wall is.
":alr 1mpermeable, and the perlpherlal area of the wrapper

114 outSLde the grooves is also air: 1mpermeable.



-rrunuf acture of the cigarette 110, the w apper 114 can be int egral | y
dwith the filter rod 112 or it 15 can be a separate conponent. The
ped filter rod 112, for exanple, is placed in a nold, or other tréatlng'*
_neans for depressing. the: w apper 114 at sel ected Iocatlons t hus, enbedding °
the wrapper 114 into the filter rod™ ¥ ~and form ing .t he grooves 120. - @ne -
such method is conmonly referred 20 to. in the cigarette manufacturing sw-
industry - as a heat nolding technique. The enbedded portions of the mwappe_j

. 114 defining the wall of each of the grooves 120 are pernmeable to air only

in a regi on nedo ctkhlgiemdal laB adﬂ&@@ﬁﬁtﬁﬁelﬁoﬁﬂ-ﬁuéﬁa 962R¢ the BB filter . |
110, .whil e the renaining area of the: ve wa ernmeable, and

trrlne) per i Elﬁ'él?&}%er?_r]elfﬁh(ﬁa”c \ﬁﬁ?ﬁdﬁatf 4 quP8€°Pﬁem§¥856a PUCR 3B air -
i nper mea o .this
"ww?FpFr é%%xﬁfﬁﬂ?%%ﬂnﬁ%i%ﬁ&ﬁg%Iace % Oﬁgeﬂ%%nglqgggﬁg%ggagd%il %%gn%Te |
.cel | ul ose t heah
Gonot ed by TrE meglon,Yer J’%%?"?“%E‘E’th X 488! Lhekekheancatomgeneral ly

of the g @ékje?&h 19 ¢ Atk if113RNNY iho eaehl oENehROgE60RESt DROPOT OUS -
.materlal to nake It inmpermeable to air flow and I'eaving only the untreated

region "A'id nefggtediin he mpmme topeeals thed porksspfpeheepbrouso air flow. .
10 . As illustrated i'n Figure 11, the ‘porous region "A" in each_groove .
120 is i mmmaitetidl toaljmedentit h@pmté@béled toleigf flow Angdt éreanegaﬁalmvers'

an area approxi ngtely correspond- |
: the unqeated reglon "A" in each of. the grooves porous and,_

thus, permeable to air flow.__ o
.10 . As 111ustrated in Plgure #b' the, porous reglon ”A" in
- each groove 120 is meedlately adjacent the mouth end 116 of
the fllter 110 and covers an area approxlmately correspond-7
. ing to_the.area:of a circle hav;ngla dlameter of about .06
filter diameters;' For . enample,-in conventionaliy'size _-
15 CLgarette fllters whlch havea dlameter of approx1mate1y
| Bmm, it has been determlned that a porous reglon "A" coverlng
an area of approxxmately 0. 2  Square mm ‘works. well to provide
a flow path for ventllatlng air from the grooves 120 1nto the
fllter rod 112 under certaln smoklng condltlons whlle pre-
20 ventlng the flow of SLgnlflcant amounts of smoke from the
filter rod 1nto the grooves under other smoklng condltlons.
| As illustrated in Figure i; the porous reglon “A" ih
each groove 120 is spaced from the mouth end 116 of the
filter a dlstance generally correspondlng to approxlmately
25 equal to about one-fourth to about one-half fllter dlameters
and covers an area approx;mately equal to the area of a

c1rc1e hav1ng a dlameter of about 0 06 f11ter dlameters. In




|ng to the area of a C|rcle haV|ng a diameter of about .06 filter-
dlaneters For exanple, in conventionally size 15 C|garette filters whiTh
have a diameter of approximately 8mm it has been deternined that.a porous
region "A' covering an area of approxi mately 0.2 square nmworks well to.
“provi:de a fl-ow path for ventilating alrfkknnthe grooves 120 into-the
;ftlter rod 112 under certain sioki ng-conditions while pre- 20 venting the

fl >t si gni fi cant - anounts of snDke frontthe f||ter rod into.the grooves
-under .ot her snDkln condgi ons.; 3% aqu ﬁ_% the porous
~region "A" |n°88¥ﬁ f8%§ {2%}?% ?ﬁﬁﬁﬁf Hlﬁ?rﬁﬁut &Rd TY% Bt ¢

filter a distgpeg rggggéﬁéi % SRLELRP A NG hAPRLH FRLEIHiARqcHHEE LO

about one- fourt “t'er dianeters and covers an area

‘appr oxi mat el ypegaals i@gi&? oaeasgetc@a Girdil QipdxitatedyaNRneEoOhp géeut 0. 06 o
filter dianmeters: : 4 - conventionally sized C|garette friters,

whi ch- have a ﬂmatenptemmoframuuhnumnutﬂ3eﬂannle ofhakeb€édbteet andi ned that a
poraus region "A" spaced from approxi mately 2mm-to appr ox- i mtely 4mm from
‘the nout h. Bndcdeerbhgtam-4rea of apprOxigataling.an sqguegeofmapprksi waldl y
0.2 square mmworks well to provide a flom1path for ventilating air from
the grooves 198 Pﬁ?BléﬂeafflqﬂwpﬁﬂﬂjﬁEBZYﬁﬂi%’a&éﬂﬁaﬁﬁrsﬁﬁﬁmnﬁhéoﬁHPPVﬁﬁs

‘whi | t t ke, f th | t
fod info the bRBobBEe TR Fises ”t?éﬁ%mr%”rgﬁser B epohens ehpdshiphs’
treatment [ oryeali Beeblfeif) il 41 ‘of sifRli?Ialt UABLTE' BF' Bhoks T

exanple to app
from the filter rod.lnto the grooves 120 under other smoklng

“10”'oond1tlons. One.such-treatment for seallng the pore of the
| 'porous-ﬁrapper ﬁaterial is, for example,-to apply heat’to
the locatlons to be made alr 1mpermeab1e to heat seal the‘
-'pores. Another effectlve treatment is to coat the locatlons
to-be made a;r 1mpermeab1e,w1th-a water ;nsoluble solution.
15.-or material'suoh-as,'forjexample, ethylcellulose whioh seals
.'che pores'or'a'water;soluble material such as;rfor.exaﬁple, |
hsodMum CMC, or methyl cellulose.' | |
Alternatlvely, as shown in Flgures 12 and 13, the
ﬂ Wrapper 114 can be Eabr;cated:of elther a non-porous
: 20._materia1 or_ofaafporous'materialy such as,afor'example;
-ceiluloSe acetate; When the wrapper 114 is fabrlcated of a
porous materlal the entlre area of the porous wrapper mater1a1
'114,-1nclud1ng the embedded;portlons of the wrapper 114 defin-
'”=inghthe walls of'the:grooves'IZO} iswtreated_ih.a manner -
253._to seal the poreS'of the poroﬁs filter-wrapper 114las- |
' described above. Smatllair flow-through'apertures 123 are

punched, or otherwise formed, through the thickness of only



de | ocations to be made air inpernmeable to heat seal the por es... Another -
. ective treatnent is to coat the Iocations_to be made air inpernmeable -«
~Nowf th a water insoluble solution 15° mat eri-al such as, for éxanple;

~ethyl cel | ul ose whi ch. seal's the pores or a water-soluble material such as,
“for-exanpl e, soddi'um CMC, or methyl k®ITulose. Alternatively, as shown in
the wrapper 114 can be fabricated of either a non- pOLOUS.

Figures 12 and 13,

20 material or -of a porous naterial, such as, for exampl e, ceIIquse

-dcetate. megmhgﬁa%ag,%h%é b £aBrLeat egl Qi'mé‘alpf)é OpSa xragb chhe -

entire area o

S W apper nmateri al I Nc

udi ng edded

portions ofedih@ ‘Mh@p%ﬂlslﬁfdthengrbaﬁet mzow@hl § pbgibe 'gmooy@&ﬁm is

treated in a manner 25 to seal the pores of the porous filter_wapper 114 .

ds descri g takowouthSend 1a#6r ofl ahet Bidtgh. apertures 123 are punched, or

ot herwi se formed,

t hrough the thicknessipf only - the enbedded portions of

the air |npernmabhéIWEappaedwhncElQBtan hetmheasto¢nehepgrﬁmme 120 in.a.
region."B" .general |y at.:the nmouth end 116 -of the filter. illustrated |n
Fi gure 512 12% isc£ormede igpercly grsovszsu%tﬁméalrnl@a%#@?%we '

T R L S

di anet.er.

or 1/2 nmm.f I
' éﬁUQﬂ?&ééﬂﬁ§1§tra hb%géie$?3890ﬁ% agggt%r €n5 in each
groove is ﬁ%\fﬁ%&%ﬁow M/%pﬁﬁae@cfrf @Gh‘tgﬁtrgﬁﬂl!DyegﬂzééfoﬂitéPQ which

are about 8 mm in daameter.

10 As 111ustrated in Flgure 13,. the aperture 123 in each

groove 1s advantageously spaced from the mouth end 116 of the

filter 110 a dlstance generally correspondlng to approx1mate1y

one-fourth to approxlmately one*half filter dlameters and

B has‘a dlameter of approxlmately equal to about .06 fllter

15 d;ameters. Eor.convent;onally sized cigarette fllters(

which typicallv.have aﬂdiameter_of_apprOximately_Smm, it has

been determined that an.aperture 123tin each groove 120

located betweeh'approkimately-Z'mm to approximately 4 mm

from the mouth end 116 of the fllter 110 and hav1ng a dia-

Zo“fmeter of approxlmately 1/2 mm works well to prov1de a £low .

:path for. ventllatlng air from the. grooves 120 1nto the

ffllter rod 112 under certaln smoklng condltlons.' It should

be clearly understood that a plurallty of apertures can

' be formed in. each groove lnstead of one aperture 123 as

25 'lllustrated.. However, when more than one aperture is formed

in each groove, the total flow-through area prov1ded by the

plurallty of apertures should prov1de for approxlmately

an equal volume rate ‘of ventilating air flow- as is prov1ded

for by the aperture 123;

=t



fllter 110 a dlstance generally corresponding to apprOX|nater one-fourth{
‘o approxi mat'ely one-half filter di-anmeters and has a dlaneter of
approximately equal to about .06 filter -15 dianeters.  For conventlonally -
. sized cigaretté filters, mhlch typi.cal 'y have a di anet er of apprOX|nater
8mm 4t has been deterh1ned that an- aperi re 123 in each groove 120 _

J ocat ed between approximately 2 nmto apprOX|nater 4 mmfromthe nouth end_'
116\¢j the filter 110 and having a- dia- 20" meter of-. approxi matel y 1/-2 mm
‘workS .wel'l to provide.a flow path for.ventilating air-fromthe grooves 120

into the filter rogilhZedndar aGar 18 01 $aBki28e CANEEFADISve ddvartaiydbae
cl éarly understood that a plurality of apertures can be formed in-each-

grooove: |nsteaémﬂbdmmen&peofuthelaﬁensuﬁé 123Iﬂntmedexhrough%n&§ thMuﬁhdﬁyea-
than one aperture is formed in each groove, the total flowthrough area .
provi ded by t'lef sher srappest lépemuaesrgmel bIZQ)r ovinlF ¥gnreagph . oxiheat el y an
equal- volune rate of ventilatipg air flow as is provided.for. by the = -

Zperture 123, SPETENFE d23145aAB0YB PRVLEE, LEs SPAETHRIIVS RARSRAOAKY
enbodi nent s of the perture 12 ou the thicknes of the mmapper
114 in a gr CoFET: c ﬁlaﬁl §8r gh i°f’ﬁé&é‘é§?$ﬂr%’uﬁ3" l&éen |ts
??In': re?| rggl il QSt a bl gub}ﬁr%S tﬁ{éﬂgggﬁﬁ{?g{'iz@?g’?ﬁ :Jﬁrhq{éég%adas%aw n;gf Pg - |
central axis slt%nhe@t&hlaaxasugtaﬁesaeaﬁOaﬁhscxh@élgaﬁ N thd Sdigilti@inal
filter rod 112, that is,'slanting fromthe wall of the groove 120 to the .
|nterface of. Ehﬁswmﬁpmhe fi&tendrod 112, that ls,'slantlng from the wall
of the groove 120 to’ the 1nterface of the wrapper 114 and
io _the fllter rod 112 1n the general dlrectlon of the flow
. f.of smoke through the fllter rod. 112. | |
| Figure 16 shows another advantageous embodlment of the -
c;garette fllter 110 whereln a small 511t 123a is formed
through the thiokness_of onlY-the embedded.portions of
15. the airfimperneable'wrapper.which define the walis ofhthe
'grooves 120 in the reglon'“B“ at the mouth end’ 116 of the
-filter.' As Lllustrated, the s11t 123a 1n each groove is-
' open at one end to the mouth end 116 of the filter and
_ektends therefrom°genera11y-1ongitudinally of the groove
f.zo'.for a distanCe-correspondingttosfron'about'one-fourth'to'
| 'ﬂabout one-half a f11ter dlameter. AdvantageouSIY; each
-Sllt 123a is approxlmately equal to .06 of a fllter dia=-
'1meter in w1dth and 1s of substantlally unlform w1dth along _
_its length _ - '
25' '._" Flgure 17 111ustrates a further advantageous embodl—
“.ment of the c1garette f11ter 110 whereln at least one'

h'c1rcumferent1a11y extendlng 511t 123b is formed through the



the filter rod 112 in the general direction of the fIOM/bf smoke
%h ough the filter rod 112. Figure 16 shows anot her advantageous enbodi ment
of/ the cigarette filter 110 wherein-a small slit 123a-is formed through -
. the t hi ckness of onIy t he .enbedded portions_of 15 'the air |nperneable'
wr apper which define the wall.s of th&7grooves 120 in -the fegion B' at the
~mouth end 116 of the filter. As illustrated, the slit 123a in each gr agve
is open at one end to the nmouth end 116 of the filter and extends. theref(Tjn

. |1y 1 ongi.t udi nal | f th d d
?EBEIQPO& 1@}%23' a3 a2 BBpREORIR, 18 pn 8 o PR %Sﬁfégegﬂ’;’ly,
each slit 6 1

e Y SRR Y ClekeRld hﬁfaﬁ% 1f3hoare b é’%%l%?‘@éa*& |
Figure. 17 i l&fé%@&a& font BB -adY 2BLAJERESMEFER dbna TETY &f the gipaette

filter 110 erern at least ~one circunferentially extending slit 123b is

- formed thrggh idistancel orrlsplsnaiagotot Approgppeteli lone-bonitiyramve 120.

~.The circunferentially extending slits 123b are preferably located in the
region "B appaeodniatedyt baerballi hdtétcddamehersi | tRrefgrably stthee
corresponding to approxi mately one-fourth to 5 approxi mately one-hal f :
filter di amdidss 123 begeapl yidthe2pPro¥inatelyiaedual wieit3Pephr & mtel y
equal -to abouyt .06 filter d|a te

f t N
__extend S|Itf¥kgﬁflq}qN5;%5§ “int @ﬁrﬁrﬁgeﬁngﬁgeﬁggﬂﬂﬁge CIrCquerentqa Y

extend Sllt 123b ls formed in each groove, they should ‘be

'_.gropped_wlthln-theygegrons“s".and provide a flow-through -
lo'yolume rate'ofhventilating air flo@_approximatelfhecual to
the volume rate of floﬁ provided.by'thefillustrated.single
c1rcumferent1a11y extendzng Sllt 123b.- |
| As a.manufacturlng expedlent, it ls foreseeable that a
cxrcumferentlal slit be. formed through the wrapper 114
_15 entlrely_around the frlter rod llz_and.that those port;ons'
|of the slit outside of the grooves 120 (indicated by the
~dotted line ih Fignre.l7)_be_sealed._.Thls_ sealihgecan be
' aCcomplished With-a coating of a water insoluble solution
- such as ethylcellulose or a water soluble solutlon such as
- 20 sodlum CMC or methyl cellulose.
As can best be seen 1n Flgure 9, the fllter rod 112 is
. attached to a tobacco column 124 with a tlpplng mater1a1_126.:
which circumscribesrthe wrapper covered filter.réd_llz to
- form a filtered Cigarette.1285 .The'tipping material l26 is
25 air perﬁeable:in a_;ohe,thereof'which overlays the grooves
120 so that ventilating.air will flow throuéh it_into the

grooves 120. Preferably, the tipping material 126 is air

Lo Cis
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grouped W t hin thereglon "B"'and provi de a rom#through 10 volune rate g
venti'tating air flow approxi mately equal to the volune rate of flow
-psovided by the illustrated single circunferentially extending slit 123b—"
As a manufacturing .expedient, it is toresegable that a circunferential slit .
be forned.through the wapper 114 15 entitely around.the filter rod 112 and

.t hat " tose portions of the slit outside. of t he grooves 120 (indicated by - .
the\/ptted line in Figure 17) -be sealed. - This 'sealing can be acconpllshed___,
with a coati ngpeximeablat enlynaehubthesolutednemhoﬁsthaé hyttswrddi1p0e, Qr.ed
‘water sol-uble solution such as 20 -sodi um CMC or nethyl cellul ose. As can
‘best. be seen ithat gode of, earh grpove ppHosite| ttaitoprrhezhnd dl 22 tatbathen

I 124. wi t h ti ppi mat er 126 whi ch circunscribes the wWr apper . - .
ggvgrm;d fil \tMeF‘°P%& £ 5 gsf BﬁrrFéef #%%E?Edreﬂghlr%tte'fqapcomielﬁh mh:@

gh la -
e 130 ol SirBina RaFRRIAT, 106248 PR PRL St Y a0 s
120.  Pref eﬁa@l)bw-ttﬁ‘rohlgﬂpvaﬂtﬁaﬁihfi‘ Z%J@Gpéff%a J.onsdl).8§0 “g’?h ac@n@nu%rll-y _' _

near- the cl osed ends of "t he .grooves groove

opposite its eate @ithlBRearbEeesOlbl gf‘éiflé-ﬂa‘bﬁf i Tild W1ded bhd ofT0

acconplish this, the tipping materi al | 'ustrated as having snaII-S'
f1 ow through thntgrabweg.alAsparﬁmnafacturﬂﬁi)e*pedlehhuﬂthe peif%f@thbnhhe

grooves 120 .preferably near the closed end of the grooves. As a .
nanufacturlngléﬁpéépege a:nengeﬁfunaauspaced apart circumferential array
| around the wrapped fllter rod 112 1n whxch case some of the .
10 perforations maynoverlay the: wrapped fllter rod in the areas
- between the grooves 120. However. ventllatlng air will flow
~on1y 1nto the grooves 120 because the wrapper 114 outslde of
the grooves 'is air zmpermeable.'
~When a smoker draws on- the-mouth end 116 of the fllter .
'_15 110 while smok;ng the c1garette 128,_vent11at1ng air Ls
drawn into the grooves 120 through the ventllatlng perfora-'
tions 130 in the tzpplng mater1a1 126 and travels along the _3
grooveS;lZO dlrectly to. the openzend 122 of the groove ‘120
at the mouth end 116 of the'filten rod . 112. If, however one -
-'20_ or more of the open ends 122 of the grooves 120 becomes
blocked, the ventllatlng air 1n the blocked groove w111 pass
from the blocked groove through the air permeable embedded
wall of the blocked  groove through the porous region "A" in
.the embodlment of Flgures 10 and ll,'and through the apertures.
:25 123 in the reglon "B" in the embodlment of Flgures 12 and 13,.'.:
or through the SlltS 123a and 123b in the reglon "B" in the

embodlment of Flgures 16 and 17 and lnto the filter rod 112 |
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~can be arranged in a spaced apart circunferential array ‘around the

s\apped filter rod 112 in which case sone of the 10 perforations. may -t
dvertay the wrapped filter rod in the areas between the grooves 120. '
wever, ventilating air will flow -onlgyinto the grooves 120 because the.

wr apper 114 outsi de of . the grooves is air inperneable. Wen a snoker draws.

on the nmouth end 116 of the filter 15 110 while snoking -the cigarette 128,
ventilating air is-drawn into the grooves 120°'through the ventilating
perfora- tiwsrd 3k i co-mimgligmiwidhmandr dillutescthadsmpkeefiowingg the .
grooves 120 directly to the open end 122 of the groove 120 at the_nouth end -
116 of the. thtough rthe fidten frod fxorethen&obacep FBLEMBF t B¥eBpeh ends 122 ¢
of. the grooves 120 becones bl ocked, tga V. ntilati?ﬁ.air.in %he blgcteg'-f T
groove. wi | | SB& OF rehf HLBIST IREF TP, 8°§;ﬁf1 oagRUthendi FpEPRe¥BlE  8Rbedded
wal | of ‘the bl ocked graogve .t.hr _ NOIQUS, : Eegi AL Bt ephqdi nent
6f Fi.gures $PPRrRAT ‘%‘at%be t%’oé%z;%]_t .e%g%efﬁ'&?'é‘észgp‘efzghﬁn?% 'g_gfe-g?gn; "B
in the enbogj of ; Fi. ol ed 1 PR owgl LBR+shhtsng28arand 123b
in the reg?g%ﬂfgésié%%%&ége (iﬁ%%gﬁéégiiﬁ?§ﬁ$%£ %ggang 17 and %nto'the
filter rod gidwing -ilP-tNd ¥ cndiiniGdy Minkdlotked gtoordsdickatredst Bhessvke
flowi ng .through ?he filter rod fromthe tobacco col'um. "Even if some of

t he groovesthesadie disdieky res e rpem ende 122noifl &het unglackedngrheves

bl ocked groove flowing into the filter rod 112, as di scussed ihnediateky'f_g :

~ above,  the atnthé anoutch znd f1lfniofy the thid tesmaiodi Ad2unbl ocked grooves:
_travets there-;fThe.fofegoing_detais.of.the presént_invention'are
given primariiy.fpfﬂclgarneSS cf undersféndihg-an&.pofqn-.-
nécesSaxyflimiﬁétipns shbuld:be-undérstooé thereﬁrom.for_
 mpdificati§n$ will become obvious to-one skilled in the art.:-
ﬁpén,reading this;&isélosUré.ané-cah-ﬁeﬁadg without'départing
from the écc§e of thetinventioﬁ'as-defihéd in the apbended

claims.



h/.-_

énd ‘116 of the. filter rod 112. The fore90|ng detal s of the present.
imvention-are given primarily for clearness of understanding and no un- \
necessary limtations should be understood therefromfor nodi fications will
becore: obviodus to one skilled in the arpgupon feading this disclosure and
can besnmade without departing fromthe sccpe of the i'nvention as defined |n
;the\gppended claims. . =< 20- CLAIMS 1. Afilter for a cigarette
conprising: a. por ous fllter rod of generally cylindrical con- flguratlon

an air |nperneable wr apper extendi ng CbAgMSudinally 5 al ong said f||ter
rod fromone end thereof to the other end and ¢ircunscribing saidrod.

| eavi ng rom#through opposed ends of said filter rod., said. wwapper belng
formed with at | east one groove enbedded i nto ‘sai d flJter rod, said at

|'east one.groove 10 tSﬁeﬁ°£taoﬁé9%ﬁﬁtB? SAMRF¥FH%EY rod and extendlng.
therefromin-a generall Ion% %?ggg g ftééﬁ%fg fiiékaiﬂé€§cgfxégén

di stance l'ess than th@ ﬁﬁP e mean
formed through @h&% . of .said 15 at Ieast ‘one groove defined by the
- enbedded por tions sai d ‘wr apper. over substantlally the entire | ength of

sai d groove, - . an air meermeable wrapper extendlng longltudrnally
5 along said frlter rod from one end thereof to the other end
and c1rcumscr1b1ng sa1d rod 1eav1ng flow—through opposed ends-
of sard filter rod _
_ sald wrapper belng formed w1th at least one groove |
'embedded 1nto sald fllter rod, sa1d at 1east one groove
10 .belng open at one end of sa1d £11ter rod and extendlng
!therefrom 1n a generally longltudlnalig direction of said
_frlter rod for a dlstance less than the length of sald filter
- rod; o o | _ _
l_ a1r permeable means formed through the wall of sald
is- at least one groove defrned by the embedded portlona of sald '
| wrapper over substantlally the entlre 1ength of sa1d groove,
. the rest of the perlpheral surface of sald wrapper ‘outside of :
hnsald at least one groove belng air lmpermeable- and
| tlpplng materlal extendlng longltudlnally and c1r- f

20- -cumscrzblng sald wrapped fllter rod, said tipping materlal
omabfusu'a Mm q— :

pbelng alr permeable sald at |

_leastlone groove.

.2; . The filter_of_Ciaimfl Wherein'said_tipping materiaL
25  is air_permeahle only near the closed end of said at least

one groove.

S mmmg

through dlrectly fo the open end 122 of the unbl ocked grooves at the nDu., ,“4:
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A rest of t he perlpheral surface of sai d wwapper out si de of said at Ieast
"\ 88e) groove being air inperneable; and tlpplng mat eri al extending : e
"Nlopgi tudinally and cir- 20 cumscribing said wapped filter rod, said . o ;

tipping material. being air per neablg qver at |east a portion of sai d at
-l east one groove 2" The filter of @aim1 wherein said tipping naterlal
25 'is air pernmeable only near the closed end of said at |east one- groove
.-21 -.3. The filter of'Caiml or 2 wherein said tipping material is nale
~air permeabl e Py npresEitaerddretdions for 2 chicreriet IsaddghkippingThe filter™
of daim1, 2 or 3 wherein said aitr- 5 _perneable nmeans formed through the -
‘wal | of smatenial chstmade @mcmrmhlmadamwetam ofboggéerpsionsns of said
wrapper is formed with apertures over substantially the entire length of
- said at. Iéosme@neheiﬁtkneﬂgh} The filter of Caim1 wherein said filter
rod 10 wapper is fabricated.of air permeable naterial; the entire surface
of said wapper |nclud|ng the wal | of said at I'east. one groove defined by

- enbedded portii ger rrea%sﬂ ﬂa&#)eéla.ian t]hregjgﬁ_. rf%"e&-‘%lﬂ %%16' Qlkm)er meabl e;.

and, said air | '€ nean orme the wal of -said at 1 east

ane ggoovgeﬂﬁéwfﬁ h¥ahkd e SFes datk Uyt 1S Wall15¥ed swiapaer 1eg8pr i ses an
array ~of pertures over sub-- stantially the entire length of said at |east
one groovéne groove defined’ by the embedded portlons of said wrapper '
| is formed w1th apertures over substantlally the entlre length

of sald at least one groove.-

'5. The fllter of Clalm 1 whereln sald f11ter rod
10 _'wrapper is fabrlcated of axr permeable materlal-- -
| ) the entlre surface of said wrapper lncludlng the
' wallrof sazd at deast one groove deflned by embedded portlons
"of'said wrapper is treated renderlng it air. 1mpeqeab1e, and,
_ sald a1r permeable means formed through the wall
15'. of said at least one groove deflned by the embedded portlonsl
- of said wrapper comprlses an array of apertures over sub-

'stantlally the entlre length of sazd at least one groove.

6. 'ThegfiiterhOf Claim lflwherein'said air_permeab;e

means formed'through the wail of'said-at'least one groove

20 'deflned by the embedded portlon of sald wrapper comprlses
the wa11 belng porous over substantlally the entire length

of said at'least_one'groove;

* c L M S *
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6. The fllter of 'Caimi, mhereln sai d air perneabl e neans forned thro gf.,*”
fhe wal | of said at |east one_ groove 20 defined by the ‘enbedded portlo
of sai.d wapper conprises the wall being porous over substantially the

-entlre | engt.h of said at |east -one grQo % - =22- 7. The filter.of CIalm
iwherein said filter rod wrapper is fabrficated of an -air permeabl e '
materi al ; and the peripheral-surface of .said wapper, excluding the val |

of \sai d ‘at | east one. groove defined by the enbedded 5 portions of said
wrapper is-treated rerfher ifid tielr @ifr Clagier %whehbenasdlheﬁillﬂertb@dww 1 of
said at' I'east one groove air, perneabl e substantially the entire | ength of
sai d at | eastWEARPSF dévLatgicatied pif| oy adr oexmesbbe mat@rihkreamdsaid-

‘wrapper is 10- treated by heat. sealing 9 The filter of Clains 5 or 7,
wher ei n sai d wr apper ithe perisberaty sRrfage RS Srid YEABPSF nsexcbhding
mat eri al , abI e nmeans

‘i ncl'udes a sI |rfé"%’a et s%l Sfa%’t ﬁ]ga\ggerpglgggggﬁgegﬁﬁgg oY ekhe rRbRAdedm
t he open gnd pgrﬁz.%éro@o\épafl wr: b@g&%éuﬁreéEgHt #ghdgrﬁgg olgogi{?\h%{l%%%?%gf d_ o

| east - one groove. 11. The one 0 alrns .

at |east one ZBlE & PEALIRGS tReP el 2 bEYSQidQEQOYSésﬁ p&?t-?dgrétf 5?5
‘other circunferentially of "said filter rod. Afilter tor

Ci gar ette. corgnmabg.e aupsltantlatlllyetheoénairgenengthYoﬁysaiwraﬁadem

one g roove.

8. -The. fllter of Claims 5 a-td- 7 where:..n said wrapper is
10 'treated by heat seallng. .

9.  The filter of CIa.uus 5 aid 7, where:.n saJ.d wrapper

is treated WJ.th a coat:.ng of a water 1nsolub1e mater:.al.

10. The filter of. Ciaim 1 'wherein said air permeable'
means 1nc1udes a sl:.t in the wall of the at 1east one groove.
15 extend:.ng from the open end of the groove a distance sub—

stantially .the length _of._the at le_ast one groove.

- 11. The filter'of'any one of claims 1l to 10, wherein
said at least one . groove compr:.ses a plurallty of grooves

spaced from each other c:.rcumferent:.ally of saJ.d f:.lter rod

20 . . 12.A filt'er for a c'igarette-compriSin'g-
a porous fJ.lter rod of generally cyl:.ndr:.cal con-
: fJ.gurat:.on, | ; |

~an air 1mpermeab1e wrapper extendlng longltudlnally

- i mly T,
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g, U ration.; an air |nperneable wwapper extendlng Iongltudlnally

Ony said filter rod fromone end thereof to the other end and -

cymscri-bing said rod |eavi-ng fl owthrough opposed ends of said filter

_ ./ said wrapper being forned with at |east. one groove 5. enbedded-into

said filter rod, sai'd at |east .one grodde~bei ng open at the mouth end of

- said filter rod and extending therefromin a generally |l ongitudinal - 7~
direction: of sai d fllter rod for a dlstance | ess ‘than the | ength: of sald\hj

filter rod; jloonr% gal, 11}&: R m%@%%nn ﬁgdgiégggo% h£8ug$ t@@h

said at | east I ON sal vvrapper in -
a region ger@r{&'%ﬁa cutéiﬁnsr&qtﬁl %ralanéoaf 1aavs!natfisa5£h9a@g19roove the
remai ning area of said groove and the peripheral Surface of said wapper
being air iraggosééieﬂ&gﬂaﬁasaamdfﬁﬁm@mﬂgoaater|aI extending longitudinally
.of and circunscribing said wapped:.filter rod, said tipping materi al belng
ai r perneabl e over atsdichstrappesr heo.ngoffomed mtheattleanetgomevgerodﬁe :
13. The filter of claim. 12 wherein said air _permeable neans is |ocated
imedi ately eid?%dﬁﬁﬂ imteo rﬁi}t% féﬂ(teé‘f l‘9§|rdsﬁﬂ-ﬁt at leastigne greove| ter of

.- Claim 12 wherein 'said alr ernea e nea is.a cent t ace
_' predeterm neQFJtﬂ%t%ﬂﬁﬁaa?S éﬁ&ld ?g'gﬁ?ﬁ Foe t%’f‘éj e}gten 1ng

therefrom in a generally longltudlnallq dlrectlon of “said -

fllter rod for a dJ.stance less than the length of said fllter n
rod; . _ | .
0. Cair permeable means fomed through the wall of said
. at least one ‘groove def:.ned by the embedded port:.on ‘of sa:.d
'wrapper in a region generally % the mouth open end of
sa:Ld a:t least one groove, the remaz,nlng area of said groove
. and the per:.pheral surface of saJ.d wrapper ‘being air J.mper-
15 meable; and | | -
- | tJ.ppJ.ng mater1a1 extend:.ng long:.tudz.nally of and
'c1rcumscr1b1ng sald wrapped fllter rod, said tlpplng |
'mater:l.al be:.ng a:.r permeable S e e Pﬂhm‘d

said at least one groove.

20 R The filter of clalm 12 whereln sald air permeable -
means 1s located J.mmedlately adjacent the mouth end of saJ.d

' fllter rod.

- 14. The filter of Claim 12 wherein said air permeable -
means is. adjacent to -and spaced a predetermined distance

25 from the mouth end of said filter rod.

* c L M .S *
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15. The filter of - Cla|m13 wherein -said tippi ng materlal Is air perrre'abl‘
fear the end of said at |.east one groove opposite sai d ‘end thereof. 16. _ -
The filter of Claim13 wherein said tipping'5 material is made air T
perneabl e by nmeans of perforations formed therethrough 17, The filter of -

Cl ai.m 13 wherein sai d ai r perneabl e meang% 6rmed in the wal | - of said at

1 east one groove defined by the enbedded portion of said wWr apper conprlses_
atl east 10 one rom#through aperture general ly. adjacent t he open end of .

| fig f 1 5
said at |east one 9§00“fheaff%tegwgf dl%ﬁﬂ'fd Ghébgha%g%ﬁg SFS enerally

| ongi tudi nal axis of said east one flowthroug

per pendi cul armagef el | DG ik P readlies mifarsaind bhisl 8 £ada 45 1east 19

The filter of Cdaim17, wherein the longitudinal axis of said at |east one
f1 owt hrough’ eqnergm@ve soppoartacsﬁml amgl ehiexeblfe | ongi tudi nal axis of said
filter rod sl'anted in the general ‘directi-on of the flow of  snmoke t hr ough

said filter rod. 20 : 20. The filter of Claim 13 wherein said air

per neabl-e: neans co rises a slit open_at one of-its ends to the mouth end_
of said filter nd B8 fiditRF t‘?‘fercéﬁlé‘mll:’of‘f&FFGéanaPF-? 5LPRERE gr oove
for a d'StanQSatgrf§iwﬁ§QMﬁﬁP teggﬂle by means of perforatlons

formed therethrough

ll. The fllter of Clalm l3 whereln sald air permeable
means formed in the wall of sald at least one groove deflned
by the embedded portlon of ‘said wrapper comprlses at least :

'f'lOi one flow-through aperture generally adjacent the open end

of sald at 1east one groove.

“18.. The filter-of'Claim'l7, wherein the longitudinal'
axis. of sald at least one flow-through aperture is generally :

perpendlcular to the longltudlnal axis of sa1d fllter rod

15 ' 19. The filter of Claim 17, wherein the longitundi..nal
| 5 axis of said at least one flow-through aperture is at an
-aacute angle to the longltudlnal axls of sald fllter rod
'fslanted in the general dlrectlon of the flow of smoke

:through sald fllter rod.

20 '20. The filter of Claim 13 wherein said air permeable
means. comprlses a sllt open at one of lts ends to the mouth
':fend of sald f11ter rod and extendlng therefrom longltudlnally

of sald groove for a dlstance of between approx1mate1y one-

S .+ ¢ L M § *
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th to: apprOX|nater one- half filter dianeters. - - " 21.° The filter
‘aim 13 wherein said air perneabl e nmeans conpri ses at least one <
— unferentially extending slit, said at |east one slit being spaced from.
~the mouth 5 end of said-filter rod. by a distance of between approxi mately
one-fourth to.one—half filter dianmeters.. 22° The filter of Caim13
wherein: said filter rod wwapper |S‘T§§r|cated of air perneabl e naterlaf'lo -
the entire surface of said w apper including the wall. of said at .|east™qn
groove def i ned by enbedded portions of said wapper i-s treated renderingw

air |nper qﬁﬁ%I r e wall of said
at | east one groove (fH§£GH§L h%&ggﬁggF%?oﬁgg%%E?gg sai d wr apper.
conprises at | east one rom#through aperture general ly adjacent. the open
end of said at |east one groove. 23. The filter.of: Claim13 wherein said
‘air perneabl e meEns fEHeesi e wgh dlsdmalll whbredahdsaidl 808t pentegihbeve
-defined by the enbedded portion of said wapper conprises a 20 por ous

regi on genanedns calipmises tdte lgaat ong @ﬂ.rsamﬂeaenteaklyoertgndm@ 24.

The filter of @aiml13 wherein: said filter rod wap i s fabricated of an
air per meabtltmisaid at deast 03236-51tll¥eb&éPBpﬁBﬁﬁFdsEFP’ac'éh%fm@‘a’F%l Wr apper.,

and a portign, ofe t0s 9 e SUL 13 By o §13taR88 Q%OBXEWQSE'QSSrQXLmatew

: one-fourth to one-half fllter dlameters.' .

22. The f11ter of Clalm 13 whereln- . _
sald fllter rod wrapper 1s fabrlcated of a1r
permeable materlal-' ffV: . o ; | |
_10f | _ | the entlre surface of sald wrapper lncludlng the_
| wall of sald at least one groove deflned by embedded portlons
'_of sald wrapper 1s treated renderlng it a1r lmpermeable, and,
sa1d a1r permeable means formed in the wall of _
'i said at least one groove deflned by the embedded portlons of

15 saxd wrapper comprises at least one flow-through aperture

.generally adjacent.the open end of said at 1east one groove.

_ 23.' The fllter of C1a1m 13 whereln sa1d air permeable
-'means formed through the wall of sald at least one groove
'deflned by the. .embedded portlon of sa1d wrapper comprlses a
20 porogs reglon generally adjacent_the open end_of sald at

. least one groove.

}24. The fllter of Clalm 13 whereln-'
. .sald fllter rod wrapper Ls fabrlcated of an air-

permeable materlal and,
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[y ‘ L
“the embedded portions of said wapper is treated renderlng |t air - :
*i.nper meabl e and | éaviing .the wall of said at l.east 5 one groove untreated
-@nd therefore air perneable in an area general l'y adjacent the open end of
“‘said at |east one groove. 25: . A filter %or cigarettes substantially as
;descrlbed hereinwith reference to, - and as illustrated in, Figures 10 1.
_.to 3, Jor Flgures 1to 3 as nDdlfled by any one or nore of Flgures 4°to 6;
= Ffﬁures 7 to9, or Figures 7-to 9-as nodified by any one or. nore -of

.Fl r €s 10 to 17 Of thaﬂﬁpeemm@ueﬁag dh&wa&gsof said wrapper, and a
| -portlon of the wall of sald at least one groove deflned by
ethe embedded-portlons of said wrapper is treated renderlng
it air 1mpermeab1e and 1eav1ng the wall .of said at least
| 5t'one groove untreated and therefore alr permeable in an
"-area generally adjacent the open end of sald at least one

groove. .

*:25.' A fllter for clgarettes substantlally as descrlbed
herein thh reference to, and as Lllustrated in, Flgures
-fﬂlo 1 to 3, or Flgures 1 to 3 as modlfled by any one or more
o of Flgures 4 to 6; or Flgures 7 to 9. or Flgures 7 to . 9
;'as moQ;fzed by any ‘one or. more of Flgures 10 to 17 of the _

. accompanying drawings.
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