- . - 2046573 Cl GARETTE FILTER This invention relates to '
fidter devices for. cigarettes. In one respect it relates to a filter with t
novel ventilating nmeans therein. In another respect the invention relates«-

to a filter cigarette having air-flow grooves therein. It is well. known in

-

the art to add .to cigarettes filters provided with ventilating means 1?004557
bring“in anbient air into the filter to dilute the snoke stream The ™ :

dilutidh of the snoke stream reducecslé@ﬂ@iﬁggﬁf snoke particul ates as
wel | as gas phase components which © the nouth of the
snoker . A nunber of neans have been proposed and are utilized . for

| ntroduci ng venti| at i Pifnidliel d1& AHUSUE L114EH SIS pe W apper

for the tobacco in a cigarette can be made from a porous material which

al | ows for it r Qyalrdibdy. ai MAlcH Ad¥pee i1 deTtids Ofo tdIer ELESH it g

where it mxes with the snoke stream passing therethrough thereby diluting

the snoke in t hacaielearantillxdi g enedirghrtide i Ap AR amyt loer nesdpa et echat
sel ected | ocations along the Iength of the cigarette which provides. ports
for the cigar et iaventimyrelztes wnta | Zilver adigart e . hdwiong fairsflowi t
I's &known to perforate the wapper of the filter on the filter end of the
cigarette to al lgzwovers \ehettelin.ating air to enter the filter for dilution
of the snoke stream _There have al so been a nunber of suggestions for

i ncor porating gr ooved tnidtshwe lithd&nown din hhey anfr thadd ‘@ Qiganebtiter to

facilitate the addition of ventilating air .into the snoke str
. '%iQters provide withg%entilating means to0 bring in ambient

air into the filter to dilute the smoke stream. The dilution
of the smoke stream reduces the quantity of smoke_particulates
as well as gas phase components which are delivered to thé m
mouth of the smokef. | A number of meaﬁs have been prdposed
and are utilized for introducing ventilating air into the
cigarette. For example, the wrapper for the tobaccqfin'a
cigarette can'bé made from a porous méterial-which allows

~ for intrbduction-of air a;ong the entire length of the
cigarette where it mixes with the smoke stream passing
therethrough thereby diluting the smoke in the stream. Also,
the cigarette wrapper may'bc perforated at selected
locations along the length of the cigarette which provides.

s ~ ports for.the cigarette through'ﬁhichnventilating air enters.
Even further, it is known to perforate the-wraﬁper of the
filter on the.filter eﬁd:qf the cigarétfe.tp allow fbr venti- 
lating air to enter the_f;lter for dilﬁtion of the smoke streah.

There have also been a number of suggestions for incorgporating
grooves within the filter plug for the cigafette in'order’tO'

facilitate thes addition of ventilating air into the smoke strs’



For exanple, U.S. Patent No. 3,596,663 relates to a tobacco snbke

r provided with a corrugated porous plug wap surrounding a filter

nt which is circumscribed by a tipping paper having fl.owthrough
Hperforations therein whereby vemﬁq1uing air enters directly into the
“filter elenment or progresses down the grooves to the snokers nouth. O her
patents which relate to cigarette filters having grooves circunscribing.the
filter element for the introduction of ventilating air into the filterirg

cnd of Lhe i) 1 Ehahtd d 1Y e AP EN N B8 ool Pal e
Patent s Bacdy/ Podi0£10uSr AR N ib 2 ABtugt o A B .,

Ger manyRahe Buridundi 332 o6 Fi1 Ry teilié?n??grg:t SHidW-isl dikooriidd Iy Lat ent

No. 1,360,612; British Patent No. 1, . 611; and, U.S. Patent No.
3, 910, 2§Ppihige pafpeire Hantingh €l ow-thrdudin it fo e Ivhgl f186f €1h twh&®ebr apped
acetate filters. The present invention advantageously provides a straight

f or war ¢emtiidagdmgniaict entierd @irfently dirgar dife Silitdr iele@ment oo achi eves
normal cigarette-pressure drop with lowto noderate efficiency filters. -
The pr evogressesntdovm e gnoones,itded he cmpltans enduther Qher opatengstar
predom nantly by ventilation instead of filtration. The present invention
even fwhilshr redgkicdds £imanedite &iditens fhevwing Sroeves, eingurseribingi zing,

g7 ooves, in e {1 Ler, plug extending frpm ) BPISE PSLEFLAers,AR 1he.
' the filtering end of the filter cigarette include U.S. Patent

No. 3,557,095; U.S. Patenmt No. 3,572,347; U.S. Patent No.
3,590,561; U.S. Patent No. 1,718,122; U.S. Patent No. 3,788,330;
U.S. Patent No. 3,773,053; U.S. Patent No. 3,752,165; U.S.
Patent No. 3,638,661; U.S. Patent No. 3,608,561; West German
Patent No. 2,302,677; British Patent No. 1,414,745; British |
Patent No. 1,360,612; British Patent No. 1,360,611; and, U.S.
Patent No. 3,210,288,'£he aforementioned British patents being

directed to non-wrapped acetate filters.

| The'present invention_advantageouSIy provides a
straight forward arrangement of a filtef for a éigarette which in
one form achievés normal cigafette¥pressure drop with low to *
moderate efficiéndy filters. The present invention further b
pro%ides a cigarette-filter for lowering tar predominantly by

- ventilation instead of filtration. The présenﬁ invention even
further'proﬁidés a.filtéf ventilétioﬁ'systemffor a cig#rette
utilizing grooves in the filter plug extending from ti:zping
perforations in the tipping paper to one end of the filter.
The present invention also provides a grooved filter with a

- non-porous plug wrap.



The present i nvention al so provides a grooved filter with a non-porous plug
wrap. °° -3- In accordance with the present invention, a filter device for
a cigarette conprises a porous snoke-filter rod of cylindrica

confi guration, a non-porous w apper extend- ing longitudinally of and
circunscribing said rod, leaving 5 the opposed ends of the rod open for -
fl ow"t\geret hr ough, said w apper and r o -havi ng a plurality of

| ongi t™ddi nal |y exte g Si at t

cunf erence of the rgﬁﬁgﬂﬁég%%%i§¥%?%%€ %?e%gé9€¥€ ﬁggggggnbund?gl%gé
grooves extendidryi¢onforhe ebaarette p@@prmesserpeeeuau gnakeefidber: Rad

thf Ienlgth Oftt&gé ii@drié’é‘ht@oﬁh @%tlg.h amﬁah-sagoaeewaﬁpeenexteﬁamg
materil a ex- enln on U n ClrcunscrLonln

o oh fipoing. ol Tep TSR LR | dr Rnd 1 ErlFETR TR IR oHa ! RotlhalPRkEno
permtting f3 owntrod - &pwoe&dommmsthe theprod dpeni fibo fhewgtbeveshrmbgheby, .
during. use of t{‘ae e\ﬁg@% ﬁ' 5nsd£§a'@9vms S”gi’g?gl.‘r@&og@h#ﬂél@ﬁwﬁ? § |

ti pping materi Ssal d” opent ngs
can travel al orﬁjttermdymo%e-'ébwrmeaqtimgrrnsnwespbgsahgdfa ml:hhecn-

cigarette throughytditedde toF £ind I-:S’dt@ﬁ‘dSé‘PkéédchpcuﬂPErQntihllysthgrQﬁ

under st ood that -the descrlﬁtlon he, exappl es_ of ﬁg I hventi:on
gi ven her ei naf t¥FoUR® R 14,95R9VeI ?*h??%}“%naeﬂﬂgvﬁ??oﬁg Brf #cBfPons
w thin the 10 scribed distance less than the length of the filter rod to

at least the mouth end: thereof, and tipping material ex-

tending longltudlnally of and clrcumscrlblng said vrapper,

vhich tipping material is permeable to air or is provided -~

wvith openings permlttlng flov of a1r through the tipping
15 into the grooves, whereby, during use of the dev1ce, air

. entering the groores through the permeable tipping materlal

or through said openings provided in the tipping materlal

can travel along the grooves separately from smoke passing

from the cigarette through the fllter rod to the smoker's
20 mouth., '

It is to be understood that the descrlptlon of the
examples of the present 1nvent10n given hereinafter are not-
by way of limitation and various modlflcatlons vithin the.
scope of the appended claims will occur to those skilled

25 in the art upon reading the dlsclosure set forth heremafter.

Referring to the draw1ng. :

»

Flgure l is a perspective v1ew of a preferred filter
element and a non- -porous plug wrap of the present in=

o

ventlon,
30 Flgure 2 is a perspect1ve v1ew of another filter
element and non- porous plug wrap of the present 1nvent10n,
Flgure 3 is a perspectlve view of even . another
preferred filter element and non-porous plug wrap of the
present



< ' . :
“$ 1M3 of the appended clains wll occur to those skilled 25 in the art

ypgh readi ng the disclosure set forth hereinafter. Referring to the
-drawi ng: Figure 1 is a perspective VieWLOf a preferred filter elenent and a
:non- porous plug wap of the present im%*Vvention; 30 Figure 2 is a
perspective view of another filter elenent and non-porous plug wap of the’
present invention; Figure 3 is a perspective view of even anot her preferred
filter element and non-porous plug wap of the present i nvention -

ttached t ' tte with tippi i al d "
condi 1 on. TRV et dieh S VA GRGT RS TR TR AR ARERTEREC) Lai ng
the non-po BBﬁnpﬁ?pa¥(Qﬂhﬁ§ﬁ§? r éﬁygﬁ&ﬂﬁhgd to a cigarette with tipping
materi al shown™i n"an unw ap condition. Figure 5 is a perspective view of

anot her preferred F‘(iitglui'%f L QBN o A A RO O FB#?,;%\% afsljhpée:t he1onE8€ENT

I nvention attached o a cigarette wth tipping nmate own in an

unwr apped ggedudi®R the HodilRrious pldd eirdd usk afiglies PI eé@f%cﬁéweebi on is
shown. This filter plug 2 conprises a cellulose acetate filter elenent 10

or any ot har cligatrettendd th adppitie u ter falansbwmtion i gt sutwrappddcco snoke
whi ch may be known in thwart circunscribed by a non-porous w apper 12.
condition. ' ' _ : _

Figure 5 is a perspeétive view of another preferred
filter'ilement and non-porous.plug wrap of the present
inVention:attaéhid to a cigérgtte with tipping material shown .
in an unwrapped conditibn.

| 'in Figufé-l, a filter'plug of the present .. | )
invehtidn is}shoﬁn; This-fiiter plug 2 comprises a cellulosé
acetate filter element 10 or any other filtef made from |
fibrous or féamaq materials for_tobééco smoke which may be
known in tha‘artﬂcircumgcribed by a non-porous wrapper 12.
It is realiged that in the usecdf the term "non-poérous
wrapper“;'this includes non-porous outer surfaces of foamed
material-whihh are integral with fhe filter element as weli
as non-porous wrapping material which is not integral with
the filter clement. The fi;ter'plug 2 is providéd with a
plurality of grooves 14 therein-éxtending longitudinally
'therealongg-l The filter plugs 2 are generally prepared by
taking a standard filter rod of cellulose acetate or the
like,.wrapping'the rod with a non-porous wrapping_matérial,
then subjecting the wrapped filter rod to a ﬁbld or other
treating means designed for putting appropriate grobves

therein. One such method is known as a heat molding technique,

which is well known in the art.



It is realized that in the usecdf the term "non- porous wrapper"”, this 62;
i ncl udes non-porous outer surfaces of foamed material which are i nt egral s
with the filtgr elenent as well as non-porous wrapping material which is
not_integral wWth the filter element. The filter plug 2 is provided with a
pIuréPity of grooves 14 therein extending IBngitudinaIIy t her eal ong. The
filter plugs 2 are generally prepared by taking a standard filter rod of

cel lulMse acetate or the like, wapping the rod with a non-porous w appi ng
material, then subjecting the wapped filter rod to a nold or other

treating nmeans designpg §§ Pg%ﬁbﬂ gﬁg&gg;i mﬁ ﬁgg&e$llﬁg&egﬁu% e guch

nmet hod is known as a ni-que, the

art. -5 Fige ifnébsm@ gW%HE{oBrﬁfxﬁﬁﬁeﬁsfbbﬁ?h?%ﬁgoﬂ' Oteettalggst dRletate

i nvention which 1s conprise a cel 0Se aceta ter el enment
circunscri bed bhﬁwpnep%ﬁgﬁ ?d)USi%éEQ@Elgdeb?haoﬂénﬂgo%hg ﬂ'lﬁgVﬁ%a%?)

extendi ng fromone end of e-plug wherein the grooves 24 are disposed a

an angl e around23 hgi€hl 686 &k Uflofe grdofescolf ekeehtiahgy revmeddengndr egve -
26 is also provided to comunicate with the grooves 24 yherein the groove

26g s general | ythe plugnahereiht bhéi gpoogeperlogpei dispasedenti ahchogde

descri bed. In the- nethod of preparing a filter plug 4, the sane

procedure is utatround ahenﬂhlteneﬁlhgrbLnbeﬁoctrcnmaasensaa&iyoéxtbad1ng

preparation of filter plugs in Figure 1.

: groove 26 is also prov1ded to communicate with the grooves 2k
wherein the groove 26 is gpnerally in allgnment with tipping
perforationd as hereinbefore described. 'In the method of
preparing a filter plug 4, the same preceduro is utlllzed as
mentioned horelnbefore in discussion of the preparatlon ef

f11ter plugs in Figure 1.

Figure 3‘shéwé-a filter plug 6_ﬁhich'is cemprieed of
a filter element 30'ﬁhich may be cellﬁloeé acetate, or other
filter element known in the art, ciréumscéibed by a neﬁ-pcrous'-
wrapper-32'and includes a plurality of gﬁooves 34a and 34b
extending longitudinally frem each end of the plug a preselected
distance therealeng. In the method of preparlng a fllter plug

1]

6, the same procedure is utilised as mentioned hereinbefore in
discussion of the preparation of filger plugstin'Figures 1

and 2. However, in use.of the filter plug 6'of'Figure 3, by
attaching the filter ﬁlug 6 to a cigarette or-tobaceo column 7
and then surrounding the plug by tipping material 36'which
includes a pair of parallel rows of venhilating perforatione 38,
perforations 38 are dispesed for alignment with grooves 3ka

and 34b.



\ -
ure 3 shows a filter plug 6 which is conprised of a filter elenent 30 -
ch may be cellul ose acetate, or.other filter elenment known in the art,
cunscri bed by a non-porous w apger 32 and includes a'plurality of

grooves 34a and 34b extending longitudinally fromeach end of the plug a
presel ected di stance thereal ong. In the nethod of preparing a filter plug
6, the sane procedure is utilised as mentioned hereinbefore in discussion
of the preparation of filter plugs in Figures 1 and 2. However, in use Qf
the filter plug 6 of Figure 3, by attaching the filter plug 6 to a
cigarette or tobacco colum 7 and then surrounding the plug by tipping

mat er i al 36 which includes a galr ~of parallel rows of venilating
perfJFHMQﬁrsYﬂ?tﬁiﬁﬁiﬂ5u$%MS zavels wmsposbe sBRKERi'gnmOMEIW th grooves

34a a 3 use, ventilating air travels into the snoker's
mout RP@S’Q%’@W&%?&@%Q‘W#%S" thaefiltesr PPy Es into the
t obagc colunn throu rogyes, 34a si nul taneo y the emﬁth In Figure 4,
a fi Sihgg to égiéhp % ﬁp écSrBBVﬁﬁnggﬂ é#&&i SA¥d i s

posi t belng wr apped by tipping paper 16 which |ncludes a plurality
o

of p 18 therein circunferentially surrounding filter plug 2 and
di sposed for alignnment with the grooves 14 wherein ventila- ting air L
radially enters the grooves 14 through the perfora- tions 18. As shown in.
Figure 4, vay Fiydr¥ & 'a FiBér plug 2 is attached to a tobacco e

column or éigarette 3 and is positioned for being wrapped by
tipping paper 16 which includes a plurality of pérforz&ions
18 therein circumferentially snrrounding filter plug 2 and
disposed for alignment with the greoves lk wherein ventila-
ting air radially enters the greoves 1li threugh the perfora-
tions 18. As shown in Figure 4, ventilating air enters
through the tipping perforations 18, travelling dewn the

grooves 1l and toward the smoker's mouth.

Figﬁre 5 shows a filter plug & which is cemprised eof
a filter element 40 which may be cellulese adetaté, or any other
filter element known in the art, circumscribed by a nen-porous
wrapper 42 and includes a plupality eof grooves Lka and 441
exténding longitudinilly-from each end a preselected distance
thereglbng; The method of p;eparing filter plug 8 is the same
procg?ure_ag uti}ized in the preparation of filter plug-z.as

discusqed'héneinbefere. In attaching the filser plug of Figure

5 to a cigarette 6? tobacco column 9, the plug 8 and the column



t hrough the tipping perforations 18, travelling down the grooves 14 and

t qwar d-t he snoker's nout;h. Figure 5 shows a filter plug 8 which is
coiprised of a filter elenment 40 which may be cellul ose acetate, or any
other filter elenment known in the art, circunscribed by a non-porous

wr apper 42 and includes a plurality of grooves 44a and 44b extendi ng

| ongi tudinally fromeach end a presel ected di stance thereal ong. The nethod
of prewaring filter plug 8 is the sanme procedure as utilized in the
preparation of filter plug 2 as discussed hereinbefore. In attaching the
filter plug of Figure 5 to a cigarette or tobacco colum 9, the plug 8 and
the col umm 7 9 are enclosed by tippi+¥g- material 46 which includes a row
of ventilating perforations 48 therein. The perforations 48 are di sposed
for flowthrough conmunication with the inwardly extending portions of the

grooves 44a and 44b 5 which are in spaced overLapppgﬂd&FIatipn. In use, the -

ventilating air % @dPelP®closed by fidipdns madanial, Udes FhFov
travels down the filter, pl.ug 8 into the tobggcq,col um through ooves 44b
S mil taneous! y Oferemiifatihe’ pog fongtdons W, baRath e e Ryt &ratons
ciggrette, CoMyESiAG YAy FIKFIUW-Hrdih Yorld L LA with the

configuration,
¢

. inwvardly extending portions of the.groobes 44§ and 44b
5 which ére in spéced chrlépping relétion; In ﬁse, the -
ventiléting éir travels into the smoker's mouth throﬁgh
grooves 443 and tra&els down the filter-plﬁg 8 into the

tobacco column thrdugh grooves 44bp simﬁlﬁéneouély therewitﬂ

¢



arous w apper extending longitudinally of and.circum 5. scribing said’
| eaviing the opposed ends of the rod open for flow therethrough, said

od
per and rod having a pl uraI ity of.longitudinally extending air-fl ow
N yecting grooves |ocated at.-.the.-.circunference of t he rod and space

‘circunferentially t her ear ound, sai_g_gr ooves ext mm,gm'&lmmmm he r od for
a prescribed di st ance | ess than the length of t | east,
the nmouth end thereof, and tipping nmateri al extendlng fongltudlnally of wéind
circum scribing said wapper, which tipping material is perneable to air
or is provided with openings peLmat ti mgsfl ow of air 15 through the tipping
into the grooves, whereby, during use of the device, air entering the
grooves through the perneable tipping material or through said openings
pro- videdlin thefilpprndewuter far eaeipaazeditegl engpiriis igrgpayenroeErat el y
fromsnoke passing fromthe cigarette through 20. the filter rod to the
snoker's nemcke-Piltea tpdt ef dwliodricedr ¢iond iguratdiom,l sambneonnected to
a cigarette. 3. ~ A-ffilter device accordln% to claim1l or 2, wherein the
ti ppi ng meR@FPYS VEaPRPEr AKEBNEing dPpaBbu |1§'a[3r1c¥w°cfe@"\ﬁ t°r=?-1‘2§’"b'erfor ations
f [,ow, comuni sai d

sel ecti yel | sposed-fqr tion t
Do oot ¥ dof 1o PRE e aLd E8daciBRING ¢ éﬁypfemﬁs P NGEBife the, Fog

open for flow therethrough, said wrapper and rod hav1ng a

£ W ek

plurality of.longitddinally extending air-flow directing
groo;eseIOcated'et:the;circﬁmference of the rod and spaced
circdmferentiélly thereeround, séid'groohes extending élong
‘10 the rod for e'préscribed distence less .than the length of
the filter rod to at 1eést the mouth end thereof, and -
tipping material extending longitudinélly of and circum-
scribiné'séid wvrapper, which tipping meferial is permeable
to air or is_pro&ided wvith openings permitting flowv of eif
15 through the tipping into the grooéee, wvhereby, edring use
of the deQice,_eir enterinq the groo&es throdgh the
permeable tipping_materiél or throﬁgh said openings pro-
vided in the tipeing_materiel can travel elong the grooves
separately from smoke passing from the cigerette through -

20 the filter rod to the smoker's mouth.

i

2, A filter device eccording to claim 1 and connected to

a cigerette; _

3. A filter device eccording to claim 1 or 2, vherein the

tipping material is impermeable to air but is provided with
25 'perfuretione selecti&ely disposed for flow commdnicetion

vith said grou;es;
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mhere1n the grooves extendlng along sald filter rod, are- disposed arouij§§3

said rod- at an angle tq the longitudinal axis of saird—Tod—5775; Afilter
devi ce according’'to any one of clains 1 to 4 and co roove,

extending circunferentially of said rod, | n thr oughmﬂm mm on with
sai gh4~eng- itudinally extendi ng grooves. 6. A fil * |ng to

any..onme of clainms 1 to.10 5, wherein Iongltudlnal grooves extending from
respictive ends for prescribed distances along said.filter rod are not
connected to each other. 7. A filter device according to any one of
clainms 1 to 6, wherein said non-poroad=w apper and porous filter rod 15
are integral wth each other. 8. A filter device according to claim1l and
substantially as hereinbefore described with reference to and as .illust-
rated in the acconpanyi,ng_draw.ngs. The iy f e {si h en
reproduced by pho?g %ﬁ}tﬁﬁ ldﬁé{lggplalcggﬁts?@r |t% ntnl tO?;'%e?cffr qlaam%n ! agb %
contalnafew f Gl A d-lﬁ’iq_t(y’ﬂ@d'@| r

ngg He%%‘%egg egct fnd@l'l‘lgi) a1® Sgg%l are-

typescri pt colf |n|ng anen dnent’s may “be i nspected an the pronlses of
~the Patent Crhh%%osed around said rod at an angle to the. longitudinal

axis of sald rod

4

5 5. A filter device éccﬁrding_to ény cne of cléims 1l to 4
and comprising also a grob&e, extending.éircﬁmferentially
of said rod, in through-flow communication with said long-
itudinélly extending gfoo&es;

6. A filter de&ice éccording to ény one of ‘claims 1 to

10 5, wherein_longitudinél grooﬁes extending frdm respective
ends for prescribed.disﬁances élong séid filter rod are
not cohnecfed-tn each ofher; : | L~ '
7;- A filter device éccbrding to.ény one of claims l'to.
6y whérein said non-porous wréppe:'énd pordus filter rod

15 are integral with each other.
8. A filter device according to claim 1 gndﬁghbsténtiélly
as hereinbefore deécribed with reference to éhd és iilust-

) rated in the éccompénying dréwings.

The text of the specification has been reprodused by photocopying the a.pplicants original
typescript. It may contain a few amemdments which are difficult to read. The original
typescript containing these amendments may be inspected on the premises of the Patent Office



