N\ . _ .

FARA . . ;

I'MPROVED Cl GARETTE FILTER This invention relates to filters for cigarettes.
In one aspect, it relates to-a filter with novel ventilating nmeans therein.
| n; anot her aspect, the invention relates to a filter cigarette having flow \_/
5 . directing grooves therein for mxing ventilating air with a pgr %Qg@;ﬁz
t hetfobacco smoke while the remaini ng_pqrtion of the tobacco snnkgzﬁgss T
through the filter without m xing wiith ventilating air. It is well known in.
thedart of filter cigarettes to 10 ‘provide filters with ventilating '
nmeans to- bring in am bient IRPROVEDt DEGARETEE FOLUERUte the snoke stream

The dilution of the snoke sTreanTreadaces the quantity of snoke particul ates

Soker. A nom 15 ThEP opuRbEREN, EGadkEs. Eh; KEIELRE e o TREFREREe, T

L ntroducing ventihaph@0agpbeklt 2¢! RE1GLER T 8- rEREFXATRhCnOVRE W apPEr
for the tobacco in a Cigafefté can be made from a porous material which -
allows for introguati?8tPhganbaAkoBlelBEnGNt Theah8BHED aEpklBe,2@he
cigarette where it mxes wth the snoke stream passi ng therethrough,
thereby dilutingihbensioliereDatbs 8braafiptesr cigapateei hgvihg FIoker's
mouth. Al so, the cigarette wapper may be perforated at selected |ocations
al ong t he | gngt hdbrethéngi groetres btherckipr fordaix2hg vepbtilatfiag alie '
cigarette through which ventilating air enters.. Even further, it is known
to perforate thewith a portion of the tobacco smoke while the remaining

portion'of the Eobacco smokgfpasées ﬁhrough the filter
without.mixiné wiﬁh ventilating air.
It is well known in the art of filter cigaretﬁes to
10 providé filters with ventilating means t¢'briné.in am-
bient air to the filter to dilute the smoke stream.
The dilufibh of ﬁhe smoke stfeam reduces the quantity
of sm&ké bartiﬁulatés aé well as gas-phase éompohénts
which- are delivered to the mouth of the smoker. A num;
1  ber of“méans havé'been proposed éﬁd afe utilised for
introducing ventiiéting air ihto'ﬁhé cigarette. Fofr
example, the wrapper for the tobacdo in a.cigarette
can be made.frbm a pofous material which allows for 
introduction of air along the entire length of the
20 cigarettg Qhere.it mixes'with the émoké'stream'passins
| therethroﬁgh, thereby'diluting-the smoke in the
.stream priorﬁto éntefing thé smoker's mbuth. Also,
the éigarette ﬁrabper may be perfbrated at.selécted |
locations along the iéngth of the.cigahette which provides
25 _ports for the cigéretté tﬁrough which ventilating air

enters. Even further, it is known to perforate the



addi tion of ventilating air.
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I nvent i on advantageously provides a -straight fiorward arrangenent
-flItéﬂhé<uddium65ud£tﬁewtux&tfmgleﬂe51ﬁouethersmokaabteegarette pressure
with low to noderate efficiency filters. .The present invention
furt irese drndlesies fgarexample |73, fPatest NoLoﬂeBBﬁgéGar by conbi ni ng
ventilation with filtrati-on. The present invention even further
filtdf.SerRdtent cNDsy&;ti?ﬁ'IQﬁ5 EI‘@]&T! etlf%teutl N¢2| ﬂg5§203\‘)@$

3,752,
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U.S. Patent No. 3,490, 461, 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, and U. S Patent No._3 910 288.

There have also been a number of suggestions for '

incorporating channels Within the filter plug for the

15

cigarette in order to faCilitate addition of ventilating
air into the-smoke stream. These include for example

U. S Patent No. 3, 416 #5415 U, s. Patent No. 3 910 288 U S;
Patent No. 3,773, 883; U.S. Patent No. 3, 581 748, |

U.s. Patent No. 3 045 680, and, U S Patent No. 1 996 990.

20

The present invention advantageously prOVides a_

straight forward arrangement of a filter for a cigarette

' which achieves lower or normal_Cigarette pressure drop

with low to moderate.efficiency filters. The present

invention further prov1des a cigarette filter for

25

lowering tar by combining ventilation with filtration.
The present invention even further providea filter
ventilation system for cigarettes utiliZing grooves _

and channels in the filter plugs for mixing ventilating -

The presenf
of a

provi dea

4
- wrapper of the filter on the filter end’ of t he C|garette to aIIOM/for\\
nfilating air to enter the filter for di lution of the snoke stream
her ehave al so been a nunber of suggestions for incorporating gr
thin 5 . the filter plug for the cigarette in order.to facili

into the snoke stream These .includes for

%

718, 122, 10 V o



~

and channel'’s in‘the‘fjlter plugs for mxing ventilating -3- air with ¢
tobacco snoke. The present invention also provides a grooved filter with g\
non- porous W ap. 1n the present invention, snoke | eaving the tobacco colu

is split into two portions, one portion 5 passi ng t hrough an opeéning in
the/filter rod which comuni cates with a-groove or channel which'is also in
prm/connunicatipn with ventilating chagngl which is also in flow

conpuni cation with ventilating air. The remaining portion of snoke passes
thiough the 10 aipfiitr to¥akcousmokaer Taat preseat ihveptdomtalisovention.

w || becone obvious to those skilled.in the art upon readi ng the disclosure
setforth herei nphbgidebbaegpaviiedulfdliter wi¢hpaesaentpomroast wWwnaprovi des. 15
afilter for a cigarette conprisiing a porous filter rod of substantially
cylindrical configulatitbe present dovebsdoby smokekdeaviae ithes tobagom ap,
the filter. rod having at |east one opening in at |east one end thereof and
at |east one | onglumsi Al Bpldkt dngen§wo20Portipasve OB®HAPXEd9™to the outer

peri phery of the rod and the wapper and | qgngitudinallly spac fromsaid
at | east oRe opBﬁFﬁénﬁnGhFHuSPoﬂBtRPG&&Hsb&Hnﬁ%P 59 teﬁ%’ﬁﬁit? By at I east

one openi ng, wherein said at I%ﬁst one o ening s 1 flaqQw,cqmmuni cation
with a communicates with a groove or Thannel which is _

‘also in flow communication with ventilating channel
which is also in flow communication with ventilating
air; The.remaining portion of smoke passes through the
10 filter. |
Various other features of the preséht inventidn
will become obvious to those ékilled in the art upon
reading the diSciosﬁre setforih hereinafter.
More pérticularly5;the present invention-prévides
15. _a_filter for a cigarette comﬁrising a porous_filfgr
| rod of subétantially cylindrical cohfiguration circum-
scribed by alsmoke-impervious_plug wrap, the filter |
rod héving at leaét one opening in at least one énd
.thereof and at least one longitudinally extending.
20  groove embedded into the outer periphery of the rod
| and the wrapper and 10ngitu§ina111y spaced from
- said af least one opening and in flow through cémmunica-
tion with said at least one opening, whérein said at.-
_ least one opening is in flow'communicatipn with a
25 longitudinally extending hollow channel.disposed ceﬂtr-
‘ally of said filter rod and extending a distance less
thén the length of théffilter rod, said longitudinal



~ longitudinally extending holl.ow channel di sposed centr- ally of said- ;
er rod and extending a distance |ess than the l.ength of the fllter rod,

d | ongi t udi nal - 4 - channel interconnecting with groove-conne, ctingg,
annel s, which are in: flom1connun|cat|on with said groove, whichis in -
f1 ow comuni cation with ventilating air. It is to be understood that the _‘J_'
description of the 5 exanpl gs4of - the present invention given hereinafter,.
is not.by way of linmitation and various nodifications within the scope of

 the prasaitiel Netérconédtimeg cwith ogrbose-~sknhketing thanaelsypon reading

t he di sclosure setforth hereinafter. 10 Ref erring to the draw ng:

Fi gur avhlidls sreeirs pRbaw veommenicaticareithgsaidi gareves Wa\llchg one

preferred filter structure of the present.invention; Figure 2 is a

_ |ongumﬁnxnufknxncqmmuniqa%w@nakbhh15en51baglagpaane passi'ng-al ong section -
line. I'l-11 of Flgure 1, Figure 3. is a transverse: sectlo?al vi ew t aken al ong

a pl ane paklsi¥y dﬁb‘§E@??iﬁP?¢nEh??ltm?ldSFcFFQGFQn2° Figure 4 is
E(r;fq?ﬁ%g ive H&%ﬁté%{én&% ckggrrleé eegaggg 9tther pref er.red filter -
~ is not by way of limitation and various modlfications ' :

within the scope of the present. inventioﬁ-will occur e
to those skllled in the art upon reading ‘the disclosure
setforth hereinafter.

'16 Referring to the drawing: |

| Figure 1 ie a perspective view iilﬁstfaping a'Cigarette
having one preferred-filter structure of i the present |
invention; |
| Figure 2 is'allongitudinal sectionaléview taken
15 along a plane passing alongﬁeection lineiII;II.of :
.Figure 1; _ _ - . 2 o
Figure 3 is a  transverse sectional view taken along
a plane passing along section line III-III of
Figure 2; ' | _

20 " Figure 4 is a pehspecﬁive'view illustrating a.

cigarette having ahother preferred fflter structure
of the hreeeht?invention;

Figure 5 is a 1oﬁgitﬁdinal sectienai viewlﬁaken
along a blene paesing aloﬁgfsectioneline V-V of -

25 Figure;4; '

Figure 6 is a tranverse sectional view taken-aiong '
a'plene passing eleng section line VI-Vi of Figure

5;



Fi'gure 5 is a longitudinal sectional view taken along a plane passing al ong
section line V-V of 25 Figure 4; Figure 6 is a tranverse sectional view
taken-al ong a pl ane passing along section line VI-VI of Figure 5; Fi gure
7°is a perspective viewillustrating. a cigar- ette havi ng yet anot her.
preferred filter structure of the present: invention; Figure 8 is a

| ongi tudi nal sectional view taken al ong -58a-pl ane passing al ong .section.

line VIT1-VI1l of Figure 7; Figure 9 is a transverse sectional vi ew t aken
arUng a pl ane passing along section |line IX—IX of Figure 8, Figure 10 is a
tarnsverse sectional view taken-along 10 .a plane passing al ong section

line X-X of Figure &igume, TFiigumepersipschiyer et iddustadtingus® Alighf =
cigarette having a filter structure of Flgure 7 attached thereto wherein

the ends of the®fitet BAVANEaZREdangthrs Prefersed fildhed SErUFU S er sed. in

Figure 1, a flltgr 5Iugﬁ2 of .t he pr sent invention is shown attached to a
cigarette tobac®d EBPuRREBEnE SF& $##2 conprises a cellul ose acetate

fflter el enent 4. org&gﬁggnger fllﬁ%hégqgggﬁﬁ %%&&ha&ﬁy%f@l:%%ke %@Bng

materials, for toba
5 a plane passing along section line VIII-VIII of

Figure 7;
| Figure 9 is a transverse sectional view taken'alohg
l a plane_passing along section'line IX-IX of Figure 8;
| Figure-lolis a tarnsverse sectional view_taken alohg
10 a plahe passing along section line X-X of'Figure 8;
ahd, | | . |
Figure 11 is a perspective view illustrating a
cigarette having a filter structure of FIgure 7 attached
thereto wherein the ends of the filter attached to the
15 cigarette are reversed.
"~ In Figure l, a filter plug 2 of the present invention
is shown attached to a cigarette tobacco column 1.
Filter plug 2'comprises:a cellulose acetate filter
element 4 or any other filter, made from fibrous or
20 foam materials, for tobacco smoke which may be known
in the art, circumscribed by a non-porous or smoke-
impervious wrapper 6. It is realized that, in the use
of the term "smoke 1mpervious" or "non-porous wrapper",
this includes non-porous outer surfaces of foam "
25 material which are integral with the filter element
as well as non-porous wrapping materials ‘which are

not'integral with_the filter element.
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the art, circunscribed by a non-porous or snoke- inperviou$ w apper 6.
is realized that, .i'n the use of the term "snoke inpervious" or

“ton- por ous wrapper", this. includes non-porous outer surfaces of foam25
terial which are integral with the filter elenent as well as non-porous-

-wr appi ng materials which ar egnot integral- with the filter elenment. -6-\4 :
In Figure 2, the filter pltig 2"is provided with an opening 8 in the end ..
‘thereof in comunication-with the tobacco colum 1. The opening 8 deflneswi;
the inlet |nto a-centrally disposed | ongitudinally extending duct 9 5

whi ch ext RFESS! eﬁhédfﬂlﬁéﬁnFngnbo1bh9rfo'v|ﬂi%rd Wwith aind as best
shown in: gure 2-anll 37 isin flow comunication with radially or

~ transvepeging et eidine eﬁoovaeeeanechlagmmhaaaahaohowltﬁnhmaded into the
out er perlphery of the filter rod is a plurality of 10 longitudinally
ext endtoifagt ®ovyebud? Whi chhar epenihgo® deﬂinescammodnmeﬂ1nduotransversely
ext endi ng channels 10. Each groove 12 extends: a presel ect ed ‘di stance al ong

- the ouaeceprablergisposed Longétudinaildveemsendiag Wacdofd connects with

radially or transversely extendin gr Qove-connecting channels 14.
THe tr%h&ﬂh%%%#?n@&t%nﬂrﬁgebﬁﬁﬁﬁélgl§&apﬁﬁeﬂ@6ﬁhé@ﬁ\§QM¥Q§’centralIy
di sposed_ ' axi al Iongltudlnallx xtendi n duct 16 which %ftends

: Iongltﬂ@¢na§¢974% Pﬂ%to§BB§Fté 15H€eﬁo t gnd 3v is in _

communication with radially or, transversely extending

groove-connecting channels 10,__Embeddediinto_the _
~ outer peripher&'of the_fiiter'rod is a phuralit&_of.
10 longitudinaliy extending_grooves 12 whic% are in flow |
' communication with the transverseiy exte%ding channels_
10. Each groove 12 e#tends a preSelecteh distance along'
the outer periphery of the filter and 1ntermediate ,-
thereof connects w1th radially or transversely extending
15 groove-connecting channels 14. The tranﬁversely
extending channels 14 interconnect.with ; centraliy'-
'disposed.axialflong;tudinallyhextendingiduct_16 which
extends longitudinally to the opposite b% the mouth
end of the filter. | | |
20 Circumscribing the wrapper 6 is an air pervious
tipping paper 20,.tipping paper 20”being;shown W1th two
rows of pefforetions.21 therein, it.being realised that
- only one row of perforations or other flow through _ _
means may be provided. The perforationsEZJ ere in flow .
.25.' communication with the grooves 12. .i. _
In the use of the filter of the present invention as

shown in Figures 1, 2 and 3, when tobaccp.smoke enters'



ehd of the filter. 20 Crcunscribing the wapper 6 is an air pervious
ti ppi ng paper 20, tipping paper 20 being shown with two rows of
perforations 21 therein, it being realised that only one row of I
pérforations or other flow through means may be provided. . The perforations
21\are in flow 25 . comuni cation with the grooves 12. In the use of the
filter of the present invention as showy b Figures 1, 2 and 3, when-

t Ohacco snoke enters filter, a portion of the snoke travels through the
fitter rod 4 ang;hhgy,’ egRpBIrEY RO @RcOkmoRe TFakR 1l AnRloudn N T flfter
area of |east resistance, that being the center longitudinally extending -
duct 9. This snpka 3 andhehesplemainiagopertionhefi ther smoldendraadmsyersely -
extendi ng channels 10 and then noves outwardly to be swept along one of the

i ntersecting | ongiroughnshey acenendi Agagtoread stanceqr dhat bedogeLhd xed or
diluted with ventilating air entering the grooves 12 t'hrough the 10
perforations 21centerelpogdtudingdilygepisading. dutie 9di - Thise®mokske swept
down the .groovesl2 between the porous tipping paper. 20 and t he ngn- porous
pl ug wrap 65f1 ofbennsdliks Rt OngecOfi ther ARtersessinge Hrandviey s&idhnel s 14.

The ventil ated smpke then exits_thrqugh the connect- 15 i .center
| ongi tudi nal I'y @%FSHG%Hg-&EEPnfé§ &$hgnﬂoﬁﬁﬁgnmﬁWth@é;“ﬂﬁgﬁﬁuﬁ° s not

O seeTP! 1M Li8oE 3005, BRe' 62"End 1htErdecting’ 16 ditddina T 25 !

extending grooves 12 where it becomes'mixed or diluted
with venﬁilatiﬁg air entering the grooves 12 thrdugh the
10 perforations 21 of the porous tipping papef 20. Thé dir'
‘luted smoke swept down the grooveélz betweeh the.pérous
tipping paper 20 and the non-porous plug wrap 6 flows
into tyé intersecting tranéverseiy extepding channels
‘14, The ventilated smoke then exits throhgh the'cdnnectf
- 15 ing center ibngitudinally extending duct 16. The pbfﬁion
of the smoke fhat.does not get swept;inﬁo'the channel
portions of the filtér plug is filﬁéred'as it paéses
through the filter material under normal smoke draw.
In Figure 4, a filter plug 22 of th§3phe§ent invehtion
20 is shown attached to a_é&garette tobétcb column 1. Thié'
filter plug 22 comprises a cellulose acetate filter
element 24 or any other filter made from fibrous or foam
materials5for tobaccO smoke which may be known in the
art circumscribed by a non-porous wrépper'26.' The
25 filter plﬁg 22 is provided'ﬁith a plurality of longi=-
tudinally extending'grooveé 32 embedded in the outer |

‘periphery thereof. Grodves 32 terminate at one end at



the filter material under normal snoke draw. In Figure 4, a filter
of the present invention 20 - is shown attached to a cigarette
columm 1. This filter plug 22 conprises a cellulose acetate filter ,
24 or any other filter nade fromfibrous or foam materials .for .
t obacco snoke whi ch may be known in the art circunscribed by a non-porous\‘{
wrapper 26. The 25 filter plug 82=is provided with a plurality of longi-. -
tudi nal | y ext endi ng grooves 32 enbedded in the outer periphery thereof. w -
G ooveth@otobaaraacelumnoheanfdaht the ofhernendohascdedd urm 1 and at the
other end, as best shown in Figures-5 ﬁnd,ﬁ connect. with radially or ;
transv%?gﬁﬂylﬁxféﬁﬁfﬁﬂ-arGBQeﬁeoﬁﬁéeﬁF gWd gnﬁ@ a34Y Othe transversely
extendjng channels 34, interconnect 5 with.a centrally disposed axially.
2l | gnelERRREEF a8l ¥ P HRY IRk EFPONSEINRS LD ShanBelfhosi fo or mouth end
of theqyfilt : ; fothe, filter, Resent. .l nti.on as shown
I n Figﬁéés ﬁﬁg_%ﬁ%ﬁg?egﬁgé cgkgﬁgéghghfggﬁﬁéa%qu ?ﬁ@ﬁ##ﬁ€§g4% spilt into
tWe POLILtRNS - o Ay thes € 2 F 3Ral4s _ the filter rod 24
aﬁg tﬁﬁi$§n§iﬁ?§gg%£?-igﬁgg?ggﬂeagéggg&t?%&gﬁgffﬁﬁgﬁgﬁﬂ?he-area_of | east .
resi styE€h ék0énd8ei DengheubionaiiydicBakhe @ppRdite og ooves 32. This snoke
is then swept along 15 the longitudinally exfendlng grooves 32 where. it
beconefiouth end of the filter. - ' |

In thé'use_of the_filter of the_préé%nt invention.as
shown in Fiéurés 4,5 and_6,-tobacco smé@e éntering
10 the filter is spilt into two portions. Qne portion
_ of_the.smoke travels through the filter }od 24 and the
nemaining portion qf the smoke travels'tirough the area
of 1éast réSistgncé,.that'being the longﬁtudinally-.__
extending grooves 32. This émnke is tnehHSWept along -
_15 the longitudinally extending grooves 3é=?here it becomes
mixed or diluted wiﬁh'ventilating air en%éring the
grooves 32 tnrongh pheipérforations 41 in the air
- pervious tipping paper 40.'_The dilutedésmoke swept
dbwn_the grooves 32 between the tipping baper.40 and‘
20 - the plug wrap 26 flows into'the intersec%ing}fransversely
extending channels 34, The ventilated aﬁr-émoke stream
_tnén exits ﬁhrough'thelconnecting cenﬁeréiongitudinally |
~ extending duct 36. The.portion-of thé_s@oke that
| . vitually does noﬁ_get mixed with ventilaﬁing air in
'25 the grooves 32_13 filtered as it passes_thrdugh the
: filten'material'unnen_nonmal_smqke_draw;g N
_In_Figﬁres 7,8,9, and 10, a filter piug,42_of

the present invention is shown attached to a Cigaretﬁe



perforatlons 41 in the air pervious tipping paper 40. The diluted ;snoke
swept down the .grooves 32 between the tipping paper 40 and.20 - the plug
wap 26 flows into the intersecting transversely extending channels 34.
Thé—ent il ated air-snoke streamthen exits through the connecting center

| ongi tudi nal |y extendi ng duct 36. The.gortion_of t he snoke that vitually
dags.not get mixed with ventilating aif Tn 25 the grooves 32 is filtered
as it passes through the filter material under normal snoke draw. In

Figures 7,89, %é@coacéiﬁxﬁ rypl U@hf@ Pi]iéé'FTﬁl ¥ ]?!I?%th‘dgfiég és shown

at t-ached tO a CI garette acco COk UM COI’TpI’I ses

n1xed or dlluted with ventilating air enterlng t he grooves 32 through t he (?E;)

a cellulose acet@éf&ﬁléé@raé%samaﬂfi&héw élemenbes4fbbt ghymBeRepr om fibrous

or foam materials for tobacco snoke which may be known in the art

ci rcunscri bed 5 fibyem maxe pfyem SEitEEper . foémemitéfﬁalslﬂgr4€ob5ca60VI
ded with a plurality of |ongitudinally extending grooves 52 enbedded in the
out er” peri phery smekedsfhidaoiryrvoVikn&in cin evhie arpresrtenserditedt ance
along the outer periphery of the filter and internediate thereof 10
connecting riadi Y ya gronTRERRS SEraPRAX hlli ngThe obikterophuet #8gishpnaelis
54 at one end and 56 at the other, Connecting channel 54 is in flow

connunlcatlon\quge¥¥§9ﬂ4eﬂ4gp%ﬂ%ﬁbs%ﬁ %&ﬂ%&?@d¥ﬂﬁkhﬁlﬁﬁtﬂﬁé%n858r°°ves

52 embedded in the outer periphery thereof. Each groove
52 extends a:preselected distance along the outer
periphery of thg filter andﬁintérmediate thereof
10 connecting radially or transversely exﬁending groové-
connecting channels 54 at one end arnd 56 at the othér.
Conﬁécting éhannel 54 is in flow ¢ommunication with
a.ceﬁtrally disposed axially eitending.duct  58'
| ﬁhich'extends from opening 6d in one end of thelfilter
| 15 a preselected distance into'the filﬁer.rod. Connecting
| channels 56 extend rédially into the filter connecting
with each other at the central axis of the filter .
rod. | |
Circumscribing the wrapper 46 ié an air pervious
' 20 tipping paper'sz, tipping péper 62 being'shown with
RN two rows of perforations~61 thereiﬁ, perforations 61
being in fiow ;ommUnication,ﬁith the grOOVes 52.
In the use of the filter of the present invention -
as shown iﬁ Figure,7,'8 9, énd 10, tobacco smbke |
- 25 entering the filter is split into two portions.
~One portion of the smoke travels through the filter
rod 44 and the reamining portion of the smoke travels

throﬁgh the areé_of least resistance, that being the

A
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62, ti

. perfor
- use of
10, to
portio

. portio
being ¢
then s
to be

grooves 52 where it 5 becones m xed. or

enteri

ext ends fron1open|ng 60 in one end of the filter 15" a preselected
ce into the filter rod. Connecting channels 56 extend radially into
I'ter connecting with each other. at the central axis of the filter

_ d Circunscribing the wapper 46 is an air pervious 20 tipping paper

ppi ng paper 62 being shown with two rows of - perforations 61 thereln\/
ations 61 being in f1 owbimunication with the grooves ‘52. In the

‘the filter of the present invention as shown in Figure 7, 8, 9, andﬂ?'

bacco snoke 25 entering the filter is Sp||& tho ém?hportlons .One
ni n
oBfe o SoBEEBAPRITS SiYbid Mude dET, "o ?stSnLEa”‘t nat

?1@?1 sp1it0 to o e |30t &i‘%&i‘and This smoke

plits to one of t e |ntersec I ng chan en anes out wardly-

LHeat melveego%e:ae-fdltwetd 'Heerswe?ﬁ.Ctalrlﬂx%%télﬁ' ﬂ?%/ |i’n€ ;&ndi ng

uted -wt ent atlng air
lecthnggu.ong&suaantahﬂ. Fx iR iRy fgfosvean S D Iutidrd NEL ai 1 per vi ous

ti ppi ng paper The di |l uted snoke swept down the grooves 52 between the
t i5opi nhepopes ﬂixaddorh@immmmm&éntihtmg diw emtertsgcting trans-

10

versely extending channel s 56. The ventjlated air- _
the grooves 52 through the perforations 61 in the air

pervious tipping paper 62. The diluted-smoke swept
down the grooves 52 between the tipping paper 62 and

| the plug wrap 46 flows into the interesecting trans-

10 -

.versely extending channels 56. _The ventilated air-

~smoke stream then epters the body of the filter sub-

~ stantially at ‘the center thereof to mix with the filter

15

rod smoke just prior to leaving the filﬁer material o -
under'normal Smoke draw.'
In Figure ll the same fllter element as shown in

Figure 7, 8, 9, and 10, and described hereinbefore is

- connected to the cigarette tobacco columh 1. In Figure

11 the filter attached to the tobacco column 1 1s

| reversed. That 1s, the duct 58 1s disposed as a

- 20

to and in flow’commnnication with the-tobacco column 1.

- 25

passageway for the mixture of ventilating air and
smoke leaving the filter whereas, in the arrangement of

in Figure 7, duct 58 is in the-end of the-filter attached

In the use of the filter as shown'iniFigure 11,

tobacco smoke enters the " filter and intermediate thereof

a portion of the partially filtered smoke enters one

 of the intersecting channels 56 and'then§moves outwardly



shoke streamthen enters the body of the filter sub- stantially at the
center thereof to mix with the filter rod smoke just prior to |leaving the
fplter material uhder normal snoke draw. 15 - In Figure 11, the sane
filter element as shown in Figure 7,. 8, 9, and 10, 'and descri bed . ,
hecdi nbefore is connected to the cigarette tobacco colum 1. |In Figure 11
the-filter attached.to the tobacco cal dim=1 is reversed. “That is, the duct .
5&.i,s di sposed as.a 20 passageway for the mxture of ventilating air and .
snoke =~ leaving the filter whereas, in the arrangement of in Figure 7, °

duct 58 is i d of the fil d and i.n f| I.cata '
Wih the tobaccBocBRUARRY RACPR:SECCS: e trterdp tang, dRreiPRgiratng 1,
i th the . PrioPhe°t e FIHEY E° e ure 11,
Che partial Iy | SRESPOGDEBEROTePLpe HhBRs, 1 BelRled sl O AWML 1,

then moves out \A@&@hyv.emma*e&ng\sﬂfsgg_@h%m_age tk 'té?%&\ﬂ%tseﬁﬁ.tﬂgﬂﬂ! h the

| ongi tudinal l'y extending grooves 52 where it becores m xe rodiluted W th
ventilating airpepferhBiohBesdrnptas airt Pedvddulshe ipeyiing q:ta!éme g2lin the
‘air pervious tipping paper 62. 5 The diluted snoke swept down the
grooves 525bet wkhe dhautefdpsmokpapeeph2dowtd the proowsapUbeatwasn i nto the
intersecting transversely extending channels 54. The ventil ated air-snoke
stream t hen ent bhe thpphogypaperhé2f ahdetbee plog winapofs& Hd osts darbari xi ng
with the : ' _ o ; _ '
: _ the intersecting transversely extending channels 54,
The ventilated air-smoke stream then enters the body
of the filter, one portion of the stream mixing with the
10 - smoke being filtered therein and the remaining portion
- exits through the connecting center longitudinally extehd;.
ing duct 58. | S
Various changes may be made to the specific embodi-
ment shown and described without departing from the scope

15 of the appended claims.
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snoke being filtered thereln and the renai ni ng portlon

e connecting center longitudinally extend- ing duct m’m
'r- be nade to the specific enbodi- ment shown and des ﬁn/\m
departing fromthe scope 15 . of the appended cl ains. CLAIL

~cigarette filter conprising a porous filter rod of substantlally

“cylindrical

‘
rough "
changes‘

fﬂfl I -

configuration circunscribed. by a snoke-inpervious plug wap, .~ -

- the filter rod havi ng at | east1gne opening in at |east one end thereof, atedy
least 5  one longitudinally extending duct in the formof a groove
enbeddegaims @ the outer periphery of the rod and the wrapper and

- longi tudinally spaced from said at

| east one openlng and in flowthrough

conmuni cation with said at | east one said openi ng, - wherei n said at 10

| east one opening is in flow conmunication with a | ong-

i tudinally

extendlng hol A ovkigrretite pfibtierenomarigiog saperpust Silteer aed ext ending a

di stance less than the | ength of the filter,

said central Iy di sposed
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one longitudlnally extending duct in_the?form of a.
groove embedded into the outer'peripheryyof the rod
and the wrapper and iongitudinally.spaceg from said .

at'least one opening and-in flow-throughécommunication:

- with said at leaet one said opening, wherein eaid'at

1eaet one opening is in_flow'communication with a,iong-;'
itudinally'eitending hollow duct disposedécentrallyhof
said filter rod'and extendiné a_distancegless tnan the
length of the fiiter, said centrally disposed'longitudin-
ai duct'intepconnecting with-duct connecting channels
which are in flow communication with said least one

groove, which is in flow communication with ventiiating

cair.

2. The cigarette filter of claim 1, wherein a flow-

ithrough channel connects said at least one groove in

flow-through communication 1nto said filter rod.

3. ~ The cigarette filter of ¢laim 1 or 2 in combina-

tion with a cigarette tobacco column, whérein a said

at least one opening is in flow communication with sald

tobacco column.

one groove



4 ow t hr ough cormuni cation into said filter rod. 20 3. The cigarett
ftiter of claiml1l or 2 in.conmbina- tion with a.cigarette tobacco col um,

wmerefn a said at |east one opening is in flowco lcation with said
tobacco col um. - 13 - 4. The cigarette fr|?zfnt?‘ETaan+T~z\gL~3,

i nn.gonbi nation with a cigarette tobacco col um, mherﬁﬂﬁ!ﬁy o | east one
opening is opposite the end attached to said cigaret®y ijw 5 _
5~ , The cigarette filter of claim1 ar13, =wherein said &i s 1A Lo

i ncr'udes an opening in the end opposite said at |east. one end and said .
filter includes a second | ongitudinally extending duct at the end opposite
'said at | east ane end in flow comunication with said opening 10 at said
opposite end andl.at | eBbe chgarehhecfihferhafinelaimt dncé@nmecBindnwi th each
sai d Iongitudinaflg extendi ng duct said connecting channel being connected -
with said at ‘| ceembinatipenodéthea cigarpbtei gabacce cpluan,olhereipr cedi ng
clainms, 15 ~ wherein at |east one opening of one end defines an inlet into
said at |east oR@l¢rabyeeagt one ?ﬂ@ggpgagétPBpPPﬁpértBP endi Atdachigsr ein
sai d | east one ﬁroove has_an ?Etlgtbsgaced romsaid inlet connected with a
groove- connect | Ky TRAANEFEALAFER SBPACCPCRIMMBAted with a central Iy

di sposed | ongitudinally : _ .

-.5' 5. The cigarette filter of claim 1-br 2, wherein said
filter rod_includes an opeqing in the end opposite said.
at least ohe end and said filter includes a second |
longitudinally ekﬁending.duct at the end opposité-said_
at 1east-one.end in flow'communication with said opening

10' _at.said oppasite end and at least one connecting channel
intercpnnecting with each_said iongitudinally'extending' |
duct;said cbnnecting channel beihg connected with said

at least one groove.

6. The cigarette filter of any preceding claims,
15 wherein at least one opening of one end defines an

inlet into said at least one groove.

7.  The cigarette filter of claim 6, wherein
said least one groove has an outlet spaced'from'said:
inlet connected with é'groové-éohneéting'chahnel, which
éb is'connegted with a centrally disposed longitudinally
' ~extending duct in flow communication with the openihg

of said other end.



t endi ng duct in'fIOM/connunicaELoh"mAth t he opening of said other end.

M- 8. The cigarette filter of any preceding claimand conprising _
al/r - pervious tipping nmaterial circumscribing sai'd plug wap and,spaced y
eref rom when encl osing said groove. 5 9. T arette fllter of -

claim8, wherein said tip- ping naterial is attached to t

of said plug wrap. 10. The cigarette filter of clﬁ”ﬂﬂ whereirn —

-said tipping material has sekegti we perforations th W ”?w’y' gy
ey

" fl ow communi cation with said groove. 11. The cigaretfe o
preceding claim wherein the plug wap is integral with sald porons filter
rod. 12. ~ Acigarette filter substantially as hereinbefore 15 descri bed

with r%ferencﬁhcocttgsettetﬁiéteFl9§ anYtareceﬂngs Flﬁdm&@n&' Fig. 11 of

t he acconpanyi ng dramnng
comprising air-pe vious t1pping materlal circumscribing

said pluyg wrap and spaced therefrom_whengenc1031ng said -

groove., -

5 9. The_cigerette filter of claim 8, wherein said tip-
ping material is attached to the outer strface'of said =

" plug wrap. .

16. . The cigarette filter of claim 8 or 9, wherein '_
- said. tipping material has selective perforations therein _'.‘

10 in flow—communication_WLth said groove.

11. The cigarette'filter of any preceding claim,
whereixthe plug wrap is integral with said porous

filter rod._

| 12. A cigarette filter substantially as hereinbefore
15 described with reference to Figs. 1 to 35 Figs. 4 to 6,
Figs 7 to 10-or_Fig. 11 of the acconpanyﬁng'drawings.




