
:.· 

v 

. / '· 

•• l ... 

.. ··· 

.:.·:-. •. 

\ 

···...; 

; .. ·, ... 
PATENT ··.SPECIFICATION 

. ....•. . : . .. --··· ·-···· ·~·· ....... ' . . . . . : .::·...... ...• . .. . ..... : . 

-~::.P~~?~Tf~q~~-·i ... :,;: /·:::'i~t*i;99 
· oa.~ of Appli~ti9'll andi'·fililig COm.pl~fu. , . ., · ···:. , <·. ,;,·. _ 

· ' Specification'; 22· $eprein'ber.: l;t;6;:. " :-:·, ·· :No/42315 / 66 

' .. , Applicati~n m~d~:-· in. Jhllted. · &~~8 · ~ ·.:Aineriea~;-~~ · 4gg329)· :.6~: . 
. · .. ·-22 September~·19~5,, ·;. : · .. , ,. :'.',: · ·· . ·: 

,~~;~r;~:t' ... ~~.tr::~r:;~···· ·•·• ·.··.· ..... 
-; .. :·: .... ,·~ • ·~;:;-::•:,_:• Oo ~-·: .. '• "' ·._·:"• • :··~:':•" 0 .-._;,: ~·;::·;_:M•••"• :: ·:· 1::·.3;\';·~:;•i 

In~ ''A;;; '"' ,:o·, Al' C (tE.i 1B3f:.'.J)f:Fx' 'i:Jfk" ... ,., . ::- ·.y ::· •. ·:;: .- ;. · · 

ii.t,~;.~~'·.·· ·····~~:~~~.<: .. =;r:·:~~;" .. \<:. 
-~ ' ',_?(."' ;" •" ,.• .· •'"" • ' ' •' •: I ' • • 

···~~~!Brt:~tetj•r.:i'. ,~ :;·r:: .\''.·'.~:,',',::.:::·::://;·,: 

.. -~ ,: .. 

~~~~~uil~~~,=ii:~~~'.-::~~~i :::: 
plastic~ -slicllas ,gJ:y~rQl:t;riaGe:ta~:ca~ ~- 4S 

added ·to ·the::"k>W" to: pi:9dll~¢.<·a th:~ ··fil_te~, 

efernent. · This::.fiianness. ·Of--the: ®llulose _, 

acet,ate· filter: elem~~ Js::.Pr~~ ·~···PY :. #ie. · · · 
. pla.stidze&- liqujd.l wit~J~. mtet"' ,~t ~~J14~J.D:, 

points• of, c~t4(lt •. S.QcP:.ll r!8t4:J~lter·s1:rllcture SO 

;~=~~:~~=~:!~~:~:::· ~::: 
bonding' agent;~ pr-Odu~iµg.:;t<>.\!acep~9k,e 

filter elenielittii haS"Di~ :obV'_io:W!;gdv~11~gC$· SS 

fii~'.':1~~i~::!!~~=; ): 
tacky·· atihesiVes ·-is':ob~ctionab1~.f.>~u~ 

ilieyU:use»the::raJ>idl, _~QVing:low·t()':at:lh.~;re 60 

to ,,the va:riQ'l:i~,' :pa.us• -Of (tlie,, filter:::., ma)c.ing 

machines. A~' :the,use.of·sudt 'C()llVentional . : , 

tacky- y:a.QheSives; '.l~qmres::. i u,.~ ,,removal. of: ' . 

w~ter· er: ant• orj:iiiiQ: !i10Nent·<'&om: eithet the 

tow .'()r.-the-:1:fiiriShed fil~ rQd.':c... . . 65 

.Of,ooutse" a ¢el~ a'<l~late-filter tow \rui.s­

ntUftetQUS; ·--0~f fei&itiu¢s/which· are-,-higbly ::· .. 

desirable;, if n-0t.niaii.datecy;.'.fici>r;a11y,toba~ 

smtsltedl!ttet:,; '.eSpec1.iHlyi:tbo~·:·to'.-be,-.11se<1, ·Pn 

dPtettes~:· · -TI!eser~ti<>naltea~ include 10 
being·: nonto~ . , nonodomus ., •white .,. and 

::na:~~~;~r~u::~~=!~~: '> 

fu:; ~iew\of: tbfte't1'-DY 'attributes,- fi:lte.r.:tow 
~ fiami:cell1.ilQse . aeetate:· '.ot" other.,-like, 75 

s:Putt iiam~·.a-teri91l:s:; le~ve·-sQrlretbin:i 

!!~~~80 
addition tothiS' they• '8.l'e: ·rebrti"VelY,<w.C~·and; 
in the case of ce1liilose acetate;'.,SOIBeWhat ';,; 

~; i;;~~~;rc~=~,-,certiiin 
./:.: ·:··: !"'·.>::·~_{·. <.:;:~_;·! '• '/.;. 
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.. It is. now well known in the art of tobacc~· ·. ··beiiig ·fOrriJ.ed from a molec~frly ~~orienred 
snioke~'filtration that a fibre which has a film. composed of 40-10· ·p¢~~t:.of:. :.P<?ly­
smooth outer surface 'an:cl ' ~ . inh~~.ly olefin:and 3()~60 p~rcent ()f. poly'styr~e~ ea'?h .c. : ~-· 

i;. straight· cannot succe.ssflllly be ·used· with9ut 6at~1ilamentaTy-like ri;bb<>ir··of the trtasir~itig -.. ~; .. ; :~ 
,- physical modification in a filter since the crimped and substantially roe-X.l~Jl.Si\re·''a;nd 10·: ·~- · 

fibres· will lie· m il:"more 'OI';:~-Iess· ~a:Ilel · intercQnnectedlwith the.filamentary 'iq~. the :<i: 
arrangement and t·hus permit smoke· particles-'·· ribbons as a whole being; ~ligned su~t-aiitial• ·<-
to channel tbro~ it$ length and into the ly longJtudinally of the ~ass. \V:it]f. ea¢h . -, 
smoker's motitli." · The' first· effortS · by- the · · ribbon· 'havmg · a' plurality ' of integral Mir.. : ""f 

10 industry to alleviate this basic !ind uiid¢.s.i:r• )ik~ ptp~i~' and a pll!rality · ~f the 75 
able characteristic of such stra1ght, smooth ribbons bemg bonded to contig'1ous nbbons 
filamentary materials was by subjectinlJ them at !Ii:l.ri.dom points of contact by surface 
to a crimping operation. Thi5 crunp~g .. soly,at~qn , bond~ Jr~m the action . of a , . 
operation was accomplish~ through-the use plasticfter.'· ·" :.:. ' -- ,,_,,_ --=~;:;.:rn:•"IF,:):;_,, _·.J ; •. );;: -~ 

15 of various methods and apparatus designed Iii the aecompanying di;uying·: ·.. .. .. . . . . 80, 
for placing any desired crinip;~9un~{4~¢ :>: :J;i~9'.J.;~~'' diagrammaliC illustration·;t:-0 ·: · -­
as one-half the number <>f fibre bends per an enlarged ·Scale. of a bundle of smooth 
linear inch) into a substantiaI.J.y;. str,iµg~t .surf!,\~~- µlam.m.ts of known type, such as 
filamentary material. FQr instan.ce·; ''these ·. '·celhllose' ·a-betate ; and 

20 crimps have been produ~ mechanically· by Figure 2 is a diagtammatic illustration. to SS 
means 'Of ·iJitenneshing gear4ik-e: ;el~ents; ·an eJ}latge~:l scale~ of a bundle of fi.btjllated 

., . bY' ·:fueans of a. -·~ sttdf~box " : type,.·otj~lde.r. An.d bonded. polyolefin-pQJ.ystyt:ene ·filament$ 
'-i•·· ot _i;y::twi.Sfing' the" fibres. r-s:etitilig the -tWist;: inade .·. '-iri' accoidan~~ .·with ... :the : piesQ.t, 

and_· ~en uiitW'isting.····Nee,~.l~ rto.:say, invention; . '. .:.'X. . '-''.';''..;'•/· 
25 alt:hO'llgh thiS · c.r~pfug. ''operation ).s . some~ Referring .to Figure! rl.' reference :nunumil 90 

wh~t tiineCOO.SU:Diinga,nd-8.ddS.·to1:he.Qv'er-all 10 designates. a-bu.lid.le 9£ ct.intped.'celluleise 
.. exj;ense· of -:C;h~ fi;nislied· \fi.ltetm1 ptOduct.:it acetate fibres •... As will be noted,:; the. o1ltet 

'< : ne~rlhcless-':ha.s ;-~nh:easona~ly;·suecessful surface of each fibre·-.12 :is;i substantially. 
arid' is, ·wid~ly accepted: by; the··in:dilstry since smooth an4 thus. larg'!} channels.: or: openinp 

30 itnot·.on.ty-iesulb!·iP·the:breaking Up of.those 14 exist:between· the :VariousAi.bresithrougb ,~ 
.ohan:iieIS·:·whi~'-would>othenyise exist in :the which· the tobaccO:.sui.oke.Jm.ay pass• ,without 

.- . ititetstices ·bet~ '-the.: fi.b~;:b~· ~also encountering any filtering·., .actio'1;;;-<1(For; 
e': inereases-the ~:facfQ't;ofthe. fibres-.. · · purpt>ses of illllStration ~the~:fibres-aTe· sh.Own 

:JThlil :criniping of fibrous tow. m.~terials ·is bondedAogethet at>16 ,,,.by ·a~:suitable :higb 
35 .Q.ot~ ho~ver, Without~~is ~Wil drawbacks. boilin'g;oily plasticizer,;: :'.><:·;;<. , "'· ::~ >. lQO 

Besides the ~dec}:ti:tp.e !an4 expen~ tequifed Figure 2 illU$trates ai.i hundle-.18 ·.of ~fibres 
for .J>toducmg such:· 'crimped ·.tow. these taken; .from· a . highly ·1 crlinpe<hAilte.n: 'tow 

\:·; criniped·tows~ when made of cellulose·:a-cetate fcirined: in"; a,ccordance: With,;.:this;:: invention 
ot a "like. :nia~erial that i iS !rela:ti_vely weak, fr-Om ;;a ' multipli6ity:·: :Of'•.' higblydibrillatc:d 

40 generally do not ha~e ·:a' crimp ~unt-: in cootinuolis~ftbres composed''C)f a- ooinposition IOS 
excess·. ()t about '16 .·per;: inch: ·. ·Furthermore, c.omprl.sing from :: 40. · to;;.:70 , ,percent {,poly-oc':'· 

., .. the ~ow· strenpb . ·of; -~~e. 'filftf'.'.. ·~ ··creates olefiDS' and from; 60 to 30_ percent polystyrene. 
( .. '· s~:lal ha~<Jhng.and:rpt~mg-~~problems Aswill·be observed,. tbe:fudividual'.filaments 

whil~ the Iow·mmp count capability·onhc 20 of this ty._pe tciw~are::eiiti.i:ely diftere:p.Liil 
4S tow limits· itS 'bulk fat:tor.to·a :value.belQw apt)earanee from the sniOQth:sll.Ifaced;·:s.ub• lU> 

that _-,.iotma.lly desired~ ·. · · . · · ' · . ~ , . ·, ·: . stantially: rounded ,filaments 12. of( Figure :1.:. 
. ... . . I~· a~cotdan~ with\~e. pres~t invention. obtained, 'frOm a ci>nventionaL .wet, :dry, .~r 
~ · ~ there ·is . ~o~ a _filamen~ey material for melt< spin~ing pr<>cess. _ The ,. 'J?Olyole~-.,. 

~lters : compnsmg a , · contmuous m8.lls. -of polystyrene fibres 20 are flat and nbbon-like 
SO crimped ·. :fil.ainentary-lilr:e; • ·ril)bo:ru; formed in ;appearance with ·~~Lthicknelf,S of from 15 l.l.S 

from a i!J-01.~~ly ·oriented ~~:composed to 100 microns which permits .rftem ~o ::be 
of .40-70 • pereent of ·polyolefui · and 30~60 fi,fuillated;: to. produce .. the desired . :results. 

c\' per.eent. of polystyte~. ·said'' 'ribbons. being Since the ,fibres 20 are. fractuted during :their 
discontinuously · aild ·: :ran:dqmly: separated · preparatio~ ri.u:pierous. fine hair;.liJc'.~:·,fibrilB 

55 fro~·each'other yet -interconileeted with '.the 22°-ofvarying thickness ·~md. Jength .will .be 120 
mass;. tDe' ftat":fi.Iaments. ·as··al'whol:e beiJig fu P.f.Oduced,and·.will-~x,tend;:lrom "their Stµface 
sl:i)~sta:itti~l" •aligrinient .1ongitu.dinally :· of . tlie in ··all 9irections •. · :As: eam be seen; the8e· nn~ 

\\. mils:s ~~d,·~each. ~t:''f!larlieD:tary:Jik.~- ·II~~~n splintet: ~briJS~-~~J wllfoh; ft~ve~··a:~thifloi~ 
~a~mg · mtegra:l:bair;.Jik:~ protru$1ons ·ext~nd•: f.i;,om ··a~o.ut-OS :.m1crons·,to ~~~µt !5, m1~~s;, 

60 ing·.therefro.m: .. r·.c·· :;-.-:··~-··•:.: '::.- :: ·. · :: <; extend mto the: spaces 24~tbat.exist bet.ween l25 
,.; A~ordinifto.:tlie·· present invention there me varit>UB fibres 20:a~' theref91'ejallow le.$8 
is alsQ provroed a · t<>baett<> :'Smote' filter of:: the solid toba~ .smoke:.· ~ostil'tieitts 
comprising a struc~lly t1:nitary Tod-like carried in the effluent ~~~ffi <!i. ~~~ to 
mass of filamentary-like 'l'lbbons and a pass therethrough. ThIS coupfed Wttli .. the 

6S wrapper encircling the mass. the nbbons fact that these fine fibrils 22 are unifopnly 130 
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Filter (15 mm.) 

Table 2 

A~a#:."fr~s~¥r.e 
Dro.p :0.L re,,. Pilt.qs . 

(lncMa H,O) 

Percent 
·Tar 

,~~ed 

s Fibrillated filaments of 
p~llyleae .and polystyrene 

Commercial cellulose acetate 
filter Of-5-denier/filament fibres 

· The highly-crimped. fibrillated. plasticizer 
10 sensitive polyolefin-polystyrene filter tow of 

this invention offers numerous advantages 
over those tows heretofore known and used 
to produce tobacco smoke filter elements. 
For example. pot only is the. tow · easily 

IS bonded by known and commercially accept­
able plasticizer, thus alleviating :the need 
for using heavy wrapper papers or tacky 
adhesives, but the polyolefin-polystyrene. 
ribbon-like filaments axe strong enough to 

20 permit high fibrillatioJ! and easy processing 
in existing commercial equipment. This 
high degree of fibrillation results. in a more 
effective tar and nicotine filter than was 
heretofore thought possible. Furthermore. 

25 not only are the filaments less expensive to 
produce than conventional cellulose acetate 
type fibres, but the high fibrillation and 
extremely high crimp count that can be 
placed in the new filaments greatly increases 

30 the bulk factor of a filter tow made from the 
fibres. The desirable ramifications of this 
high bulk factor. including the fact that with 
a higher crimp level less fibres of a given 
denier/filament are required to fill out the 

35 filter element to its proper size, is readily 
apparent to those working in the filter tow 
art. The other advantages of the new 
polyolefin-polystyrene tow, such as its. low 
moisture retention characteristic and ease of 

40 production to name only a few, will also be 
appreciated by those working in the field. 

WHAT WE CLAIM IS:-
1. A filamentary material for filters 

4S comprising a continuous mass of crimped 
filamentary-like ribbons forined from a 
molecularly oriented film composed of 40-70 
percent of polyolefin and 30-60 percent of 
polystyrene, said ribbons being discontinu-

50 ously and randomly separated from each 
other yet interconnected with the mass, the 
flat filaments as a whole being in substantial 
alignment longitudinally of the mass and 
each flat filamentary-like ribbon -having 

SS integral hair-like protrusions extending 
therefrom. 

2. A filamentary material according to 
Claim l, wherein the polyolefin has a 
molecular weight from 10~00 to 900,000 with 

60 a softening point between: 70°C. and 160°C., 

·3~s SS 

3.4· so 

and the ~lystyrene has a molecular weight 
of. froin · S,,000 to S00,000 with a softening 
point between 100°c. and I60°C. 

3. A filamentary material according .to 
Claim -2~ ;wherein the polyolefin is selected 65 
from the group consisting of polypropylene 

· and polyethylene. 
4. A ~lamentary material according to 

any orie 'o1 the preceding claims. wherein the 
totaJ :'denier of tow falls between 20,000 and 70 
150,000. ! .. 

5. •A filamentary material according to 
any one of the preceding claims, wherein the 
tow ha$. ~ crimp count between 15 and 50 
crimp8·~r inch. 75 

6. A !filamentary material according to 
any one· !Of the preceding claims, wherein 
the fractured ribbons are 15 to 100 microns 
wide with a plurality of hair-like protrusions 
0.5 to' 15' microns thick. 80 

7. A !filamentary material according to 
any one of the preceding claims, wherein the 
fine spli~ter fibrils represent from about 10 
to 70 percent of the total number of filaments 
in th~ tow. 85 

8 .. : A :tobacco smoke filter comprising a 
structurally unitary "Iod-like mass of 
filam¢nta;ry-like ribbons and a wrapper 
encir<:;ling the mass, the ribbons being formed 
from ·.a· molecularly oriented film cQmposed 90 
of 40-70, percent of polyolefin and 30-60 
percent of polystyrene, each flat filamentary­
Jike ribbon of the mass being crimped and 
substantially coextensive and inter-wnnectC() 
with the/ filamentary mass. the ribbons as .a 95 
whole ~ing aligned substantially longitudin­
ally of Ute mass, with each ribbon having a 
plurlitlity; of integral hair-like protrusions. 
and a p~urality of the 'l"ibbons being bonded 
to C()ntiguous ribbons at random points of 100 
contact ))y surface solvation bonds from the 
acti~r[ of a plasticizer. 

9: :A tobacc? smok~ filter according to 
Claim· 8, wherem the ribbons are 15 to 100 
microns: in width with a plurality of hair~like 105 
prdtru,si9ns being 0.5 to 15 microns thick 
and represent IO to 70 percent of the total 
number\ of filaments within the filter. 

10; :·A tobacco smoke filter according to 
Claim 9, wherein the filaments have 15 to 110 
50 crillips per inch. 

11/'' A filamentary material according to 
:_·::_·· .. _.·; 
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. . . . '· : · :. The highly-crimped~ fibrillated, pl~tlcizer 

10 sensitive polyolefin-polystyrene filt~ tow of 
and the 'ptjly~(y.rene ·has a molecular weight 

of fr<>ni ~~oqo; to 500,000 with a soft~g 

pofut-beJ:Weeni 100°c. and ·160°c. 
·., 

r· .• 

~.,. 

·-;.· .. 
,·; 

I
· .. ·.', 

~·· [' 

. 
. ,· 

:' ::-

· ·· thiS inv~iJ.tioO: . off~rs · nuI.ner<>us adv®~ges 

··:· over those tows hei:etOfore· know'n and·:usoo 

'.:'; ',iJt:1Jn~1e:ot:o;ooa:1t~e· !~~:J~:~ 
. 15 bOOded by known. aJl<i colll1llercially ac¢~pt­

able plastici?:ef,. thus· a}leyiatilig the P.~¢ 

f9r using h,~vy w.t,apptn". papers or . tac~y 

adhesives, · Qut th¢ p()ly~lefin-polystyrerie~ 

. . , ribbon-1ik~- filaments ~e: ·stro]lg enough . to 

2Q · permit nigh nbrUiatioi!-· t\ild ~~sy processing 

' ·~·.·. ·· iii existmg eommercial. ~q\lipment. Tb.is 

high degree of fibriliati-0,11 results in a more 

; . effective tar and nfootilie filter than was 

('>> : heretofore thought'p&~ible. ··Furthermore, 

.· .. . . 25 #Qt only a:re the filani~nts le$S ·expensive to 

• : /. > , -produce than conventional cellultise acetate 

·, ':,'t··< ·~· type fibres. but the Iii.Sh fibrillation and 

3: A filain.~ntary material according .to 

Claim 2, jv)ierein the polyolefin is selected 65 

ftom th~:g~oup consisting of polypropylene 

a;nd poly~d:j.yl~ne. . 
4. A filamentary ma:tenal according to 

any on~ of the preooding claims, wherein the 

total denier of tow falls between 20,000 and 70 

150,000. . . 
· s: · A fil~entary material according to 

any one ofth,e preceding claims. wherein the 

tow has .a crimp -count between 15 and SO 

crimps ¢r inch. 75 

6. A · fibµnentary material .acoording to 

any one .of Pte preceding claims, wherein 

the fractu!:ed ribbons are 15 to 100 microns 

wide with a• plurality of hair-like protrusions 

0.5 to 15 microns thick. 80 

.· .. ' ';: < :::":'.:· extremely .. 'high crinip:; count that can be 

J ... [.)j~.~~!~if ~~~~e~.~~i/f~:=:!i~ i;=tl:! 
f '.< ~·, /fibres. The desirable :ramifications of this 

[: : . · · · high bulk factor, inciµding t!t~ fact that with 

7. A, :filamentary material according to 

any one -Ofthe preceding claims. wherein the 

fine spliri:tei-':6.brils represent from about 10 

to 70 pereeµ.t of the total number of filaments 

-;·.·. 

,. 

.... ~. 

... ~. 

a higher ·crimp level 'less fibres. of a given 

. denier/filament are requii'Cd to fill .out the 

35 filter element to its proper size, is readily 

apparent to those worl!.'ing ·in· the filter tow 

art. The other adyantages .. of the new 

polyolefin-polystyrene· tow, $U:ch as its low 

moistu·re retention characteristic and ease of 

·40 production to name 9rily a few. will also be 

appreciated by those·warking .in the field. 

in the tqw; 
BS 

8. A.fo:bacco smoke filter comprising a 

structur#}ly ·· unitary rod-like mass of 

filamentazy-.like ribbons and a wrapper 

encirclitjg :~qe mass. the ribbons being formed 

from a,jnolecularly oriented film coniposed 90 

of 40-7() ~rcent of polyolefin and 30-60 

percent-Pf polystyrene. each fiat filamentary­

like :ril:?"bo:n·;· of the mass being crimped and 

substaii.tfaJly coextensive and inter-connected 

WHAT WE CLAIM .IS:-"--- with ·tJ:ieJi.t;amentary mass, the ribbons as a 9S 

1. . A filamentary ·.• matetial for filters whol¢ :~ing aligned substantially longitudin-

45 comprising a contii:u:i~ris mass of crimped ally. of/th.~!1Dass, with each ribbon having a 

filamentary-like ribb~s formed from a pluraJity "c).f integral hair-like protrusions, 

moJecularly oriente<J.:n}JD composed of 40-70 and ·a plurality of the ribbons being bonded 

percent of polyolefiriJ1.nd 30~60 percent of to cl;)p:tig:upus ribbons at random points of 1()() 

polystyrene, said riplx);:is heing diScontinu- contaefby surface solvation bonds from the 

5() ously and randomly··' separated from each actiQri>:Of a plasticizer. 

· other yet interconnected: :wi1;l(~e·:.ihass, .the · ,'9;·'-·._A t<>t:>acoo smoke filter according to 

flat filaments as a :wh9Ie' b¢irig in•;inibstan.tial · ~laiin ·8; wherein the ribbons are 15 to 100 

alignment longit~Q;irtallf or:t1te. :m.a.s8 and· i!}iCrons #{width witli a plurality of hair-:-like lOS 

each flat filam~nJary~Iike- ribbon ~;a.Ying•· . pr,(>trll.sio~ being 0.5 to 15 microns thick 

SS integral hair-like ':'protrusions extending· afid·- repres~nt 10 to :-70 percent of the total 

therefrom. ' . . number of filaments within the filter. 

2. A filamentary::material according to 'l~:•"',A,fobac~o sxn9ke filter according to 

Claim 1. whereiJ.l:;.tI;.1 0 ·~1iolefin 
has a Cla1ni,, 9, ;wherein the filaments have 15 to 110 

molecular.weighdrom·. ·• · .. :· 0:900,000 with 50cdmps!:per inch. 

60 a softening point between'70°C. a#d 160ac., IF: A' filamentary material according to 

· .. :<· . 
,·.· 
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Claim 1, substantially as 
described. 

. ·l .• l+?,.799 
\ .. 

··- --·····- ·--... -.-..• .---···~·-·-·--··--····~ hereinbef <:)Ce • •. : 
L. A. TRANGMAR, B.Sc., C.P.A., 12. 'Tobacco smoke filt'ers acc9~mg io Clailll s;·-~onstructed substantially: as her~in-S before 'described. · · · 
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