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1t is now well known in the art of tobaccd

& smokeéﬁltmtlon that a fibre which has a
smooth outer surface .and -is . inherently

¢ stfaight:cannot successfully: be- used: without
S physical modification in a ﬁlter since the

- fibres- will lig-in & riiore ‘or'‘less Pparallel-
arrangement and thus permit smoke pamcles- .

to channel through its length and into the
smoker’s mouth. The’

able characteristic of such straight, smooth
filamentary materials was by subjecting them
to a crimping operation. This crimping
operation was accomplished through the use
15 of various methods and apparatus designed

for placing any desired crimp.count({defined - -
as one-half the number of fibre bends per

linear inch) into a substantially- straight

filamentary material. For instance;,’ ‘these

20 crimps have been produced mechanically by
means of intermeshiing - gear-like: relements,
by ‘means of a “ stuffer-box ” ‘type-orinkler,
* or B§- twmﬁng the' fibres, seiting the Awist;
dnd:- thén untwisting,. - Needless fo.-say,

25 although this - crimping - ‘operation is - somes
what time consuming and adds to the.over-all

L expense of -the finished filtered: s product. it
- nevertheless' has :been ‘reasonably  sticoessful
aiid: is-widely acoepted by: the-industry: since

30 it not ‘only results-ifi the breaking up of those
channels-which-'would-otherwise exist in the

., intefStices - between - the - fibres;: ‘but - also

g mereases the bulk factor of the fibres. -

This ‘crimping of fibrous tow. materials is
as not however, -without vits - own' drawbacks.

Besides the added timeand expense fequired

for -~ producing - such: cnmped -tow, these
cnmped ‘tows, wheii made of cellulose acetate
or a-like-‘material that: 'is ‘relatively weak;
40 generally do not have a- cnmp count’:in
excess of about '16 -per;inch: - Furthermore,
. the low- stréngth “of :the “filter: tow -creates
*" special handlmg and i processing--problems
while the low-érimp count ‘capability of the
45 tow limits its-‘bulk factor ‘10" a value below
that normally desifed: -
. In-aceordance with: t.he present mventmn
" there is _providéd a ﬁlamental;y material for
filters ‘¢omprising a . continuous mass -of
50 crimped " filamentary-like:  ribbons. formed

from a molecularly oriented :film:composed
... of 40-70" percent of ‘polyolefin- and 30-60
<% peréent. of polystyrenie, ‘said 'ribbons. being

discontinuously - and ‘- randomly - -separated |

55 from each other yet intérconnected with ‘the
mass, the flat filanients. as a'wholé being in
N aubstantml alignment:. longitudinally’ of the
- mass and-each flat:filamentary-like -ribbon
havmg integral hdir-like 'protrusmns extend-
60 mg therefrom.i:; '
7 According 'to- thie: pzresent mvent;on there
is also provided “a ' fobacco ismoke' filter
comprising a structurally unitary rod-like
mass of filamentary-like ribbons and a
65 wrapper encircling the mass, the ribbons

first efforts by ‘the -
10 industry to alleviate this basic and undesir-

“beibg formed from a molccularly “ofienfed

film composed of 40-70 -percent: of :poly-

olefin‘and 30-60 percent of polystyrene, each S

flat-filamentary-like ribbon of the'mass. bemg -
crimped and substantially coextensive “and 70

interconiected!with the filamentary mass, the -7/

ribbons as a whole being: aligned. substannal- ”
ly longitudinally of the “mass, '

ribbof having” a’ pluralxty of: mtegral' hdir- st

like protrusions; and a plurahty of the 75

ribbons being bonded to contignous ribbons
at random points of contact by surface

plasticizer. «-=. ~

- solvation  bonds ftom the actlon of a. .

In the accompanymg drawmg'. - 80 '

Figure:1+is-a diagrammatic 111ustrat10n, to T
an enlarged scale, of a bundle of smooth
surface filaments of known type, such as
cellulosé’ ‘acetate ; and

Figure 2 is a dlagrammatic illustration, to 85

-an enlarged: seale, of ‘a bundle of fibrillated

and bond_ed pOlyoleﬁn-leystyrene filaments
made in” accordance:- w1th ‘the present
invention ; .. .
Referring to. Flgu:s i1, reference numeml 9
10 designates. a ‘bundle of criniped:cellulose
acetate fibres..As -will be ‘noted,:; the. outer
surface of -each fibre .12 is: substantlally
smooth and thus. Jarge channels: or’ openings
14 exist:between' the various fibres; through 93
which the tobacco. smoke may pass: without
encountering any filtering.. action: . For.
purposes of illustration ‘the+fibres-are shown
bonded i together at::16:by & suxtable h:xgb
boiling, oily plasticizer.;: .- 100
Figure 2 illustrates ‘a. bundle 18 of ﬁbres-
taken::from -a -highly crimped: filter::"tow
formed' in : accordance: with..this: invention
from :a:: multlphcxty ‘of highly: fibrilated
continuous-fibres composed of a composition 105
comprising from 40 tor:70 . percent : poly-a-
olefitis and from 60 to 30 percent polystyrene.
As:will be observed,. the individial filaments
20 of ‘this-type tow: are:entirely different.in
appearance from the smooth: surfaced,::sub- 110
stantially rounded filaments- 12 of;Figure: L,
obtaineéd from a conventional wet, dry, or
melt - spinning - process. . The~ polyoleﬁn-v
polystyrene fibres 20 are. flat and ribbon-like
inappearance with ‘a.thickness of from 15 LIS
to 100 microns which permits them tobe
fibriflatedto. producé .the desired .results.
Since the fibres 20 are. fractured during their
preparation, numer6us. fine. hair-like- fibrils
22 .of ‘varying -thickness and. length will . be 120
produced. and will extend:from their surface
in-all directions.. :As ¢an: be seen; these fine
splinfer fibrils: 22 which: have.a* ﬂnclmess
from.-abeit-0.5 microns toabout 15 microns,
extend into: the: spaces 24:that exist between 125
the various fibres 20:and’ therefore;dllow less
of . the solid -tobacCo .smoke:-Constituents
carried in the effluent stream of smoke to
pass therethrough. This coupled with’ the
fact that these fine fibrils 22 are uniformly 130

..-,
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mo .
sm oke than other sipi 'ar"" ', ;
matenale thhou%l :

: 00
e miclecul W_elght should ‘be
0:2nd 200,000 Their softeniinig 75
":!betweeni‘-70° and 160%C:
sfin- atenals prod"c _
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B;elaw thxs value O n
‘these m the oW 0
ﬁecnve as 3. ﬁltei' matetial
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ﬁlamems
tantxally weaken e

“ment;- The br'éferr"ed=:-'1:a-ti illat
tow has-been “found .t 20
cent j-s_p_lmte fibrils: ¢

in our co-pending application NO.
ib € I al nud srial No: 1145976).: “THis method
-35 “ filaments "in thé-sﬁltér,tow, whi i d of fibrillating 11 bbon-hke filaments is simple,
" both ther bbon-hke ﬁlaments 0 and fibrils; .economlcal and can be carried out in one 100
22, can- vary over a W wide.- range smce their - continuous operatxon For example, a blend
ickness’ can :va;  from: Q3 -about .13 of the polyoleﬁn and the polystyrene is melt
microns. ié@ the fibril ;. gﬁ--’tq over, . extruded into a/film which is them com- -
. 40 MiCrons; _qu ¢ heavier 1109 - tinuously drafted; .and . fibrillated  into "
" iTherefore; M- terms ‘of “total:denier it can fractured, ribbon-like ‘flaments. A number 105
be said that; the tow 18 ‘may vary from about of these filaments:are, gather.ed Iogether to
20,000 tofal "denier t0:150,000; f otal denier. produce, the, toW of  this i
“As is well’ known,‘_. olyoleﬁn fibres pér se For best rést  Tolve
45 cannot be.. bond: ded together™ “with .a. high filter tow. should’ be cnmped
boiling, oily plasticizer Thus, to avoid the of crimps placed i, filter. tow; 18.should be 110

use of tacky adhesiv the filaments 20 were sufficiently h1gh 0 raise the bulk factor of .

~ made. plastxcxzer sensitive by’ placmg atleast the tow to the point where it fills out the

30 " percent by’ weight. “of ] he cigarette Tlus cnmp value has: been
found to be .50 cximps/inch

50 polyoleﬁn s;&xxnnnllg t;l 51 bl »
“presence of e plas cner-s uble poly b
. the q Lo ps.bemg‘ 115

. the” i:llz_\ments 20, rend

'olystyrene

' rt»her nderstanding of the: mven jon
be_-_-h from..a: consuieratmn .of :the

follong xamples:that may-ibe uised:in 3
sal p -and ‘e

Jyoleﬁn- olys
'ii:l)i{enﬁon p%foi‘. Iutmost
sercentage! poyst.yr
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batween 35'an _& SO'percen‘
ainoyiits/of olysty: 31
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b3’ _,-plastlclzer while, ¢
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polystyrcne (mol: wt.. 10,000)- were. Pprepared f I-ters_~were___ also'. obtained. rand’:-.the.-a’irergge '
aceording ‘to the ‘Procedure giveri -in.’'the valie was o3 ated (Table: 1), . L. 38
aforemtle&i'tione'dsg'%;pliiztion - Ne." 14439/66 . : N LN G P
(8erial No. 114597 < Mictoscopic examina. 5% ated
3 tion of the filaments _ i dicated.. that: there .. ;
wert;.many;t.-my..ha:l.r-.hke..pmleghpns;extggdz njol.
ing -outwa;rdly.,f;om_.the.-largqrs;tmnl_:;portm " (i
of ‘the, continyoys filaments and .that - these
fibrils + d a_thickness of ; from It 10

flamsnts and - wps, given 30, crimps/inch
through.the use.of 3 stuffer box. The crimpeg :
tow was then processed into filter rodg (254 Hbril. F'type. -
1§ mm. circumference), - Puring the  passagg .of throiah 12 o
the _to_'w__,,thg;ougg._:thq_ ﬁl___t_cf.‘malsj,qg.,mgghi_ne haebd
it was opened -qr ‘bloomed, out 2l ohe point
th..-.%l%t-leyls ‘Ighth-.lat't' : II%!;
zated,and paper.(cigaye te. paper
tods ¢ taﬁnéedpfa IC ht;.diﬁihylj
0 mhinute; ~.they. . had’
50 'that, t:héy - could %g
cleanly. mm. flter segments,
- Several of these Is. Were -sttached 4o
23 standard cj rettes which had S .
in, length 'bu_t_w_-l_l” h
mm, 1o comos

filters. - Tﬂese fi

! . Were tested for
efte smoke i the -
in Example 1. The results

d.in Table 1. Commercial 60
s made -_fr"-i?,m'-a'..t._'Qw_'Qf...oe..II_ul;ofs,eL
S.01 an fil) were also tested for pressure

_ be.  The' weight their effectiveness i femoving -
cles: (tar) remioyed ar from cigarette 'smoke. Eor comparative -
eisie qo. 18 shown ‘in” Table L' The Purposes. ‘theése resilts are “also listed in 65
pressure drops’ (resistance 0. draw) “of the Table1. - 7 L

were smoked to 35

aceVate

W

70 R S
thter(ISmm)
-Fibrﬂl’@ﬁé@:ﬂl@mén't.s;_bfj',_ R
. Polysthylene and polystyrene . R
s - Commercial cellufoss acetate . . ,p - o T s
BT flterof's denier/flament fibres - L

Example 3 S i T plasticizer on the filaments. - The fina] Paper .. . Lo
' I;-I_i%hly' : ﬁ:bril}ate'diﬁ-_lamqnts-- formed. from Wrapped filter. rods were firm. enough to he 3
a melt extruded film "of 45 mrpgnt_____pol,y%: clgaz__:-lyic,ut:i,ntjt).,'small,_jls mm. filter seginents
; 'opyIéne:'g(mOI..‘wt_.’_-’_ 60,000) angd 55 percent  aboy ¥ honr after-they were Prepared. . .. 95
80 Gmok. we. 19000) niss eopared according 10 -~ Seyéral.of thant ALc) s wete. testod fos
the procedure disclosed A pressure drop angd  for ‘their ;ﬁifeqtiv_epess;i_q;
: 14439/-66_‘. : r‘em@ylp-g;,,ta;_. from cigarette: $moke. in _the
¥ cri coanner described in Example 1, A4S mm,
comumercial, :ﬁlttr..-.of-_s:_e‘,.l.l,u_lbsg-; acetate (1.6 100
i 1o consisted of about: 50- per ..._..._;:.l.ﬁlamentﬁebr.es.-)-_was-tgs;t.ed_rin-@_similag
cent the fibril type-and 50 percent the heavier Manner. The. results” shown. . in. Table-2 .
parallel type.. Durihg‘f.;the.—-tpa;ssagej -ofi: the indicate that.a filter of the finest. g¢ ercigl.
o gi)w through the rod making mac-h'f_ i \yaﬂ?_ 5 2c 3
~ b Qomd.gut,.at.;ong.ﬁpqinta..., 1 tre with -
0 10 percet. di-(-ehiheny) igats Vi
feans of'a wigking device whioh wiped. the
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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
15 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 are strong enough to
20 permit high fibrillation 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
45 comprising a continuous mass of crimped
filamentary-like ribbons formed 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
55 integral hair-like protrusions extending
therefrom.

2. A filamentary material according to
Claim 1, wherein the polyolefin has a
molecular weight from +6:86-to 900,000 with

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

% s
‘~=."' "/ L 5 B
NG i
Table 2 :
Average Pressure . Percént
' : . Drop ‘of Ten Filtérs . Tar
Filter (15 mm.) (Inches -1;!,0) Removed
Fibrillated filaments of '35 55
g polystyrene S C
Commercial cellulose acetate 3.4 ’ 50

and thE ‘polystyrene has a molecular weight
of from 5,000 to 500,000 with a softening
point between 100°C. and 160°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’fillamentary material according to
any one of the preceding claims, wherein the

. total‘denier of tow falls between 20,000 and 70

150,000.. . S
5. ‘A filamentary material according to
any one of the preceding claims, wherein the
tow has a crimp count between 15 and 50

crimps per inch.

6. ‘A-filamentary material according to
any one iof 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.

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

8. -'A tobacco smoke filter comprising 2
structurally unitary rod-like mass of
filamentary-like ribbons and a wrapper
encircling the mass, the ribbons being formed
from"a :molecularly oriented film composed
of 40-70 percent of polyolefin and 30-60
percent of polystyrene, each flat filamentary-
like ribbon of the mass being crimped and
substantially coextensive and inter-connecied
with ‘the filamentary mass, the ribbons as_a
whole being aligned substantially longitudin-
ally of the mass, with each ribbon having a
plurality of integral hair-like protrusions,
and a plurality of the ribbons being bonded
to contiguous ribbons at random points of
contact by surface solvation bonds from the
action. of a plasticizer.

9.. A tobacco smoke filter according to
Claim 8, wherein the ribbons are 15 to 100
microns in width with a plurality of hair-like
protrusions being 0.5 to 15 microns thick
and represent 10 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
50 crimps per inch.

A filamentary material according to




ulose acetate
filament fibres

and the ;1§'qﬂi§s’c§yrene has a molecular weight

10" of from 000 to 500,000 with a softening

point-betwee 1100°C. and 160°C.

3. jamentary material according 10
Claim 2, wherein the polyolefin is selected 65
from the group consisting of polypropylene

5b nown. and’comm _ ylene.

able plasticizer, _thus' alleviating the ‘nee . Afilamentary material according to

" for using licavy Wrapper papers Of tacky any one of the preceding claims, wherein the
adhesives, -but the -polyQIéﬁn-polystyreﬂé; “-total denier of tow falls between 20,000 and 70

. ribbon-like filaments are. Strong enough to 150,000- - )

0" permit high fibrillation-and easy processing 5. A filamentary material according to
“in  existing commércial * equipment. This any one of the preceding claims, wherein the

" high degree of fibrillation results in a more tow has a crimp count between 15 and 50

_ effective tar and nicotine filter than was crimps per. inch.

heretofore thought possible. * Furthermore, 6. A filamentary material -according to

fiot only are the filandents less -expensive to any ome of the preceding claims, wherein

produce than conv ntional cellulose acetate the fractured ribbons are 15 to 100 microns
type fibres, but ‘the ' high - fibfillation and wide with a plurality of hair-like protrusions

extremely high crimp: count that can be 05 to 15" microns  thick. 80

.placed ‘in the new. filaments greatly increases 7. A filamentary material according to

- the bulk factor of a filter tow made from the any one of the preceding claims, wherein the

0

bres. The desirable ; ramifications of this fine sp_l_iijtei-?ﬁbrils represent from about 10
~“high bulk factor, including the fact that with  to 70 pércent of the total number of filaments
a higher ‘crimp level ‘less fibres. of a given in the 1OW: | 85

bacco smoke filter comprising a
y . unitary rod-like mass of
apparent to those working in the filter tow filamenfary-like ribbons and a wrapper
art. The other advantages. of the mew encircliig the mass, the ribbons being formed
polyoleﬁn—polystyrenc'_' 16w, such as its low from a;molecularly oriented film composed
o moisture: Tetention characteristic and ease of of 40-70 percent of polyolefin and 30-60
-40 production to name only a few, will also be ‘of polystyrene, each flat filamentary-
n: of the mass being crimped and

appreciated by those working in the field. _
' - jally coextensive and inter-connected

WHAT WE CLAIM IS :— filamentary mass, the sibbons as_a 9

1. A filamentary material for filters ng aligned substantially longitudin-

45 comprising a continuous mass of crimped ‘mass, with each ribbon having a
filamentary-like ribbons formed from a ‘of integral hair-like protrusions,
molecularly oriented film composed of 40-70 i ¢ ribbons being bonded
percent of polyolefin:‘and 30-60 percent of ignous ribbons at random points of 100
polystyrene, said Tibbons being “discontinu- : By surface solvation bonds from the

.. 50 ously and randomily- separated ' § a plasticizer.

- other yet interconnected wit] A tobacco smoke filter according o

flat filaments as a Whole bein im -8, wherein the ribbons are 15 to 100
it ly of ons in width with a plurality of hair-like 105

otrusions being 0.5 to 15 microns thick

.represent 10 to 770 percent of the total

umber of filaments ‘within the filter.

. “10:% “tobacco smoke filter according to

Claim 1, wherein; the polyolefin has a wherein the filaments have 15 to 110

_ molecular weight from +0;86-t0 900,000 with : per inch.

60 a softening point between 70°C. and 160°C., . A filamentary material according to
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55 integral hair-liK
therefrom. S .
2. A filamentary material according to
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Claim 1, substantially as hereinbefore - : - R :

described. o ] L. A. TRANGMAR, B.sSc., CPA,,

12. "Tobacco smoke filters - according. to : - ' .

Claim 8, constructed substantially: as herein- - Agent for the Applicants. S

5 before ‘described. _ o T HE : '
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