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_ tiQn. If desired, the thread may be guided of skips, i.e. portions of the tow which lulve -..;,. 
to· ruri in a. suitabie groove in the roller, pro- no crimps; but has a uniformity wit!:tin plus ' 
viding~betteI' opportunity for all the filaments or minus one crimp from the no~::,:- - .. 

..... ' 
: .. ~ 

·::::·· in the thread to pick up the composition. For a still .fut:ther understanding .of'.-9ur 
5 B. Another m.ethod o~ applying the sor- invention, · referenC:e Will be mad.C :tt) Jlie 70 ~ 

bitan composition is to -pass the thread across following detailed examples whicli; •- a.re: set· -
a wick which picks up composition·. from a forth primarily for illustrating -preferred• 

· . reservoir by capillary action. - · _ . embodiments. · · · 
C. Still another method. is to ;meter the _ .. _ ExAMPLE I 

10 required amount of sorb~tan compOsition, to In accordance with this example; a tow 75 -
__ the wick or to a surface from which the thread _ having a_ tQtal denier of 68,000 was passed 

can:· pick it up; in· con~· wi.th an applicator·. roller r:otating 
After -the filaments have been suitably in ·a· bath ·of f:Urlsrung ·agent which consisted 

treated as just described to apply the sorbitan of a_ 10% aqueo,us_ e.rnulsioo of a. miXtl,U'e of _, ·' 
15 composition thereto, 5,000 tci _40,000 of the 60% 80_rbit8n monopalmitate and 40% polY- ·so 

filaments are formed into a tow and have iin,.;. - oxyethylene castor oil derivative. The roller 
parted thereto~ unif~ and regular crimp applied abO\lt 0.5% of the non:-aqueous agent 
referred to above. This may' be aecomplished -tci the tow· which was . -then · uniformly 
as follows: . - . crimped .to 8.0 c::rlmPs-per inch µsing apparatus 

20 Generally the number of fij~~J1ts andthe ~bstan,ti,ally as ~scribed above, _ . _ SS 
size tow are such that jt Js not_ practical to It was fo~d-that th~ mixture of ·s91'bitan 
produce the tow from, a_ single ~rge spinner- mon()palmitate _and castor _oil derivative._was 
ette ~d our pref~d practice is .to combine S\lperior_ to ·mineral . oil al9ne as' a_ filament .· 
the threads ~m· a num,ber of _ spinning lubrj:_cant _ It .provided a better_ ratio of s~tic 

25 cabinets. 1000 _to 5000 denier is an advan- to kinetic -friction between the tow and- the 90 
tageQus 'size to :Produce from_ a· smglC. ~binet s~~es '0£ : ~-. c:riinper- ·~ajitillg. bc;,x .. -. j·bis 
so 1.5 to 100 cabinets ·are combined to form relationship, __ COlDJllonly callf!i- " SliI>-Stick ", 
a composite tow of 20,000 to. 70,Q~Q denier. - llas- 811 ~ffe:et;:;aji gimp: _uniformity.- -With a 
Iri some instances :tow of up to 100,000 total higll slip-,stick ratio,_ the tow column- in the 

30 denier D'.l&Y ._ be producecl. -_ The _ spinning stuffing box moves. intermittently. · W:l#l. a 95 
~pacity of the -cabinet and the atra.ngement low slip"'.'stick ratio the column of t;ow in.o:ves 
of the cabinets Will together. determine the more -uriifotmly.; :- 1Ji,is more unifomi i:µ_ove­
num~ which· can readily be combinecl, _ to ment-of:the tow colum..n _is easily see:ri ~s is, the 
form $e d~sil'.ed tow.. Since.:tlie. lin~ speed improved uniformity of crimp. Iri 11-9.Qi,tion, 

35 of-all:cabiµet threads should be ,the sam,e, ~e this. ~l'ticular 111,bricant'lias a. loWeI";fibre-co.; 100 
Go~ rollers~are ciriven from a common pl;>Wer fibre- friction than n;Uneral oil which ixi.akCs 
SQUl'CC.- - In order that e11.cl_i -~a.binet may pl:o- it easier -to separate the. crimped :fµanients~ qne 

- · ~u_ce-its proportionate Share.of:the t~ denier, from another;' .-. . · . · -
eacli- spinnerett,e. is -S\lppliecl .- -with -. spinning .. · · - -. ExAMPLE -II -· _ 

40 solution frru.n its o~ _me•g __ pwpp and -A tow was pr<)duced in ·a manner similar to lOS 
the8e are also diiven :from :a coinm.o_Q. power t:hat ~scribed- ab9ve except _that t1te finishing 
uajt .. ,The .Godet ro~- ~d metering pwnps _agent _ applfe:cl.-thereto was a_ 10% aq~ 
may both ~ driv~ by the,s~ motor or Cm,µlsiOn co~prising 70% N.F. (Natioilal 
SeP81'8te power :µnits '.•Y.- -~ -us~ :hi_ which Forimdary), quality IOineJ:al ·oil, 17% sor-

45 case.theY sho:ukl-beJ~ter.;;COlll}.~d, electric- bitan monolaurate, ancl_13%.-polyoxyethylene 110 
ally, hydraulically; .. ~r _m~any, .sorbita1fmonolaU:rate. The to_w: was crimped 

,The_ threads -fl'(_)D,1_ _the ·required numbe:t" of · as describe4 above._ This finish has advant­
cabinets aJ.'C, drawn -Wgethe:r tQ. _form the tow _ages as follows: In. crimping, the _ w.ater 
which ill fed to.~ st:uffing-~ox.,type criw.per. In applied -to the: tow has an ~ti.static: aI_la- "-;,;._._ 

50 Qrder to seq.ue lmifQl'JD. ~P ill the filaments softening eff~ct, making it ea~ier !<>--contto1 -t~~"--_ 
it_ is -imponan,t that _the ·tow should be, th~ tow band and to crimp unifo~y. ~t-~wa,s -· '>:-:r/ . 

. · _ p~1;ed to the_ ctjmper -a~--- a fJ,at band of obServed that a lower stuffillg box pi:.e$slli'e - - - • - · 

SS S1i:.:\~~·a~ ~~~:#~~.-~-
the width of the rollers since too narrow a em.uisiotJ. 11pplication reS\llted . _41·. 1ll!ifcii'l11- ~_, ·:~ 
band c_auses iow crimp on -.tlie -e:dges ,and too action in the stuffiilg box and thlis 1,lDiform?•',,, - -

:~'!im:C~ bi:~~·~es~~is-~~a~:~~= ·=~~: -~~~:A~~Pj~~~._:f l;~=~::·_,,//··. 
60 fill!m~nts are tram:d between. the sides of the -CC)ttl.pll.C!,:nb~o11 which co~ be _co1;1~yed· to·~-: : 

.roll~_ :and-_ the: side pla~ which form _ the and packed m the bale w1th ~ess di~ce-:..- , 
stuffing box, the filaments ·being chewed up to th~ :·ribb<m.;_ The compact tow pr(lduced · 
and, pressed into small, -fiat flakes of the a more dense bale. In -making cigare~ - -. 

65 r:::1: pro~::::::,.~~ =.::. '!ib.: ~ = =:.: 130 ·t~ 
'! ... , .J· 
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' ~',·,;i~:h~i1!£ir=.S &~~~~·· 
~~~~~!:--hi~~n, · -restilting ;'iii •a_: hettu filter ~ajs-•w.ere cllaracteriZed by .. ¢Xeeptionally 

:: ... 
' ~ 

5 
.,. ·" . · "l!xAMPLB m sp~~;··~.·~~.-~.··.·~:t_:r.·~_';P. :L.· _ ~ .... e.· ~en···.··~.····. ~.P_ ~?cl; ~$·~~~~ ·. ~·TI!e-~tlier<Xlihad a~ 

10 ~=:::::-.~,~ !!LT~~~ : 
a 4% aqueous emtilsion of a mixture of 75}~ tests disclosed an imp:r_~c;nt in __ ujii{Oimity; . '. _ ... _-, N.F. quality ;lajner_a1 ¢1 having a viscosity of of- weight, -siZe and pi~ui¢ d,rop (re8istaJ1¢e, - SS\ 85-95 SSU (Saybolt Seconds .UnivCl'Sal at to.~passage of gas at a ·standard -rate). >-.-:;- . · --

15 112005°0~.), p.S"f:_~sorle· bitan b~onolaurat1:_, and In clan E~thLE .. ~y---- -· -· 
1 

_th· ... , _ ·r.<_-,--.-.. 
• 10 poiyoxy.-.LU.y ne sor It8:J! mono.lilurate •. · ,,,_ ... •.. .. accor ce '1Vl · ..Ws exas:np.lC~; r e The aqueous emulsion was apPlied in such ·"'spinning solutfon uiiCd(was of. a:·:somewhat · 

quantity as to· deposit o:35% of. the non- 4.ifferent c(,llllpositio~ · •tb.aif:: i:hat·~~u~-- in -60' ·, · -aqueous component -to the yarn~ The ~ Example ·r ·and ·romprised the ·fOllowmg:( · · ,_ 
20 · end from each &pinning cabinet comprised cellulose estet-~77.0Q%, . titaiiiw:I(.dioxid~- <·; : 

a number of, _filai:nqits having, an individual ;· O.~~%, water.;.:;.;.L55%, a~~oile' 71,~0%~ :·· .. > _: size of 2 D /K A sufficient nilmber of these · Reasonable tolerances' -were pcriD,itted. on the . · · · ·· -- · ends were combined to form a tow contain- _ ;percentag~ of, e11,ch _ ~9J:rij?Q_nent •. : · · - . · - .~?- -
25 

fil.g 32,000 filaments with a total deni~ of . "This solution . was extruded _ through: ii: . < . 
·. 64,000. The tow was crimped as des~od s~erette cpntainpi~<~;Q4.mm.~o~s-:to .·· ... • _ ....... , · 

above. It was observed that the emulSion .ob,tam a yarn made: up of 600 fila1n.~ts of -ZS, > :· _ .. finish pr.oVided exCellent control of the tow denier per filament. 'This: yarii wasJ:i~~-t¢d.) ' : :;­
band to the crimper, resulting in a crimped ~th a 10% _aq~eou_s _emulsion: .of a coirip()sF :' _70; , .· · · · -: -' ·. -,, tow ·having uniform crimp and a compact ticm containiri.g' 65% 'of> white mm~a1)iit ; ; ;_-.: 

30 character ·which permitted packaging in a -having· a viscosity qf 125, $aybQlf ·o:invei:sar·· -·> _ · ··• 
bale without. <ljs_arr~g~ent of th~ .. ctjmpe~ . ..~o~d's ~t_ l_Q9°f.~.' ~0-%~--~r,b~~-.~o~~~te.'.:··:> ~;·;·:.::··.·: :::.}_·: ·-. ·. -~- , tow band. This resulted in a bale of high and 15% polyoxyethylene ·sorbitan mo:q<)"-'.O' .. ' '--· density, In processing the tow of this oleate. · •. _ - . . . > ·- _,,75 
example" ·ID.to cigarette: filters it was found 'f1ie yarn thus -1re~t¢d, :will! fOriri:Cd µ:ito:.j('": .: ' 35' that the compact tow .band ,withdrew smoothly ~ow -Of 90;000· total deriier~:.¥.foP1lly crinip~d- \ · .. -. ' - -·, from the bale :with little tendency for loose, as : described above- and 'formed in.to filters~:--· 

· stray ~ts to entangle :filanlents from The improved -efficiency\.~L.the.' 1j.ltel'.'s made ·: 
_ . · adjoi_i,J.mg'Jayer8 _0f tow. The reduced fibre- from .tow !'treated with'.s~rl?~tjln-COnipOUrids of-

:::. : to-fibre fri.¢tio.µ resultit).g from the ,1,1ddition - the present.- ' invention 'as ?_:ci>¢pllted ' witli• : ' 40 _ of the':i:laurates ·10 the mineral oil finish Jm:.; mineral oil. treated. tow is-Sho\ivn ill the follciw..;< 
--: , ln."ov~;tP:e/op_ening or ~uffing of the toW so ing, table-;: - ·' · 

th~t :ess~tially~' 'Q.O -_ married fibre~ . remained 1 • ·: ;'.: '; .. 
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:laV.~£~ ~~:rs 
$ spuri:. from an ~tone, ·SQlutiori of high vi~ the: present inV¢ntiQii . the 2.1 l;>/F, · 'AA>400 

cosity_ cdlW.ose· acetate. TJ:i.e tow wa~ treat~ T/D was crimped :t~Vl6 #imps per-'·lll¢h.: ·. 

~~=In~~=~:!:~~!:~· 
·· 10 minetal:·Oil-and appr~WEf12.s3 -each., of _ .. The folloWitig: tabl~ ~~ ;.t:Jie result.s 

s<)tbit~_ motJ.olaurate: an~ :p~yoxyetJiylene Qf thiS'::?11I1PlC:- - :· ; : '_:/ . - : : ·-.• .• , -· 
.... - -

:.-. o/P;··.:. - . . . 2.1 

-Acetate Textile -V~~ity .• ._ · 110 .. 

. spJs~ic~ ;,~~ir:•t 3~ - · 

t1p ~sure, Qi~ . -­

.· '.-!8rR~,%···· 
LS 

.• 35 

.. · ... :..:. 

· . 31,<>o<r . i _ -~~ • 
'1000 . >- .. 

.. · .. ···. 

-3~- -__ j,.o4oJf·.-·· __ . 

- 0.035 ·. . . -Q_.03 :. 

Air 

.• -1.8 

~ 40:-
: ::~: . . 

- -AU: 

f.8. 

. -· - .-•. -43 ~-
(" .·.:._ 

- _:Ii 

. In the,-a~_e·-t~bte; the ta! r¢movaJ. ft~e8 gpun:~uiose acetat~ havmg an ac~tyl ct)ntent 
2S are the ·perccmtage ·reductic:>n' ·in· tars in the of _38 to 41%, the~ ~~ts of· J:hi$ fuvCJ:i.tion -. ·_._; .. __ 

.. . '~ 

·'-

.. :~ . 

· · ' tt · k f - - kin · - -· · may. also be obtained: oo -.higher: acet:Yl cori;. ) 

~·~~-~-~~.· a~~4~a·~······,,~ 
known to the -cigarette industry. The total ·. t :~:-°lt:W:!~!~~~'!:b!fil~ .. 

_-denier of each. filter tQW' Wl1S adjusted so that men1; of this invention -we prefer a tow: which 65 · · > 

the- draw of eacli. type of tip was- essentially is. iOade up of. finer filaments, for ~pfo, 
~5 . cC1nstanf1!-5 :indi(:a~ - - .. · . - : - - : . o.~3 dellier per filanren.t and -of a total .. 

· The foregOing da~ _cle_arly indicates. that denier of 20,0~70,000. Such tow:is prefer-
· .. fow-ofless -thari 3:,Il/F, 30,000-50,0QO._T/D ably crimped -Iiot less than 12 crimps per inch_. .· . :.•: 

and 16 CPI represents· a 'particularly useful Such preferred tow is treated With the sorbitan 70 ... 
tow for making t()baceo. ~olte filter elCtiients. :composition in the- amount of -from :l to- 2% .. , _ _ . . · · 

40 Whileintheaboveexampleswehave·shown WHAT WE CLAIM.IS·- . ..-· -___ · ":""--, ·.· 

~13s-%: ~!r oo:r~=~pJ:on am;\~! -er~~ :~th~hi: ==~~;:0~6=~ :-:),:~:. , 
_ .applied_ m.-. amounts_ r~ging ~from· 0.1 % to tinuous therm(;.;.plastic .filam.entS pf a ··deillet· .. --~;;. . . 

·' 

2.0%" •.. The soJ:bitlltl: ci>mpouhds while pre- ngota·'-~m· __ gter_ ..... __ ~-len6-tsd.toem_ -_getb·er:'_---_--~_-_r·t"'_.-_>fi.:_!_men_ m-_ ··_,-. ___ t_.a'_·. -~---,~~-'( . ; 
45 ferably la:ut8.tes may be other long .chajn acid .LUC.I.: UJI:: J.IUUJ..I: ..... CV J.'v.L , . , 

derivatives -such. as<polyethylene -:sorbitan band of filaments- of substantially tinif()rm/ -·:_'1 --· 

- monooJ.eat:e or polyoxyeth.ylene sorbitan. tti,.; width liild thickness and of a. total" denier_ no_r::..-::"' -.. -: 

~re. : · - . · - greater than 160,000, imparting to .the ·band~. ~O - , · -· <!, 

·· fa the: above_ examples we have shown the of filaments- a crimp not less than ~ :crim.~~;;~:/ ~ 

50 appli~ation of our·:new treating agent to tows per inch -and applying to _the· filament$;_ at~ _./ . -:_)j 
of- variotls total d~ier -and denier ~ fila- . -stage prior -to the crimping OFation '.a ~:iiori.:-~ -

. ment. ·. 'I'hus practically we:can by our mven- toxic lubricant comprising an emtilsion con- · . 
tion prodµce tows within the range of 0.6 to taining atlea&t one Sorbitan ·c()Illp()uiict . _ - .·· :s5: : ·- · · ., > i: 
16. D/F and a T /D of 15,000-160,000. 2. Method acC:ordiing to clamf 1~ whd-ein,-> -, 1: • . ; 

55 While the tow is preferably made from dry the lubdcilp,t ~ID.prises a comp~tion cOO.sist-·::< · ~ ; . ~. . 

. - ·--------- - ~-~----·• . .;.:.i;': , ... 
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EXAMPI.B V sorbitan monolaurate. ·: 
Also, this tow was more highly crimped 

than• that previously described. Frir example,·.::. . 
In accordance with this example relatively 

small denier per filament and small totai 
denier tow was prepared. This tow was dry 

S spun from an acetone solution of high vis­
cosity cellulose acetate. The tow was treated 
with approximately .5% of sorbitan composi­
tion as desaibed 11bove. In more detail, this 
composition contained approximately 75% 

10 mineral oil and approximately 12.5% each of 
sorbitan monolaurate and polyoxyethylene 

m ·the·• preferred embodiment of operation . of . 1 .. ,. 
the· ·present invention the 2.1 D /F, 44,40() '. .----

~~ ~:s-~imro!: ~~o cr::;J:r ~ ;, ' 
using ·air ·opening of the tow in making the ·. 
elements. The elements . were tested. ·. :. ( 20 

'I'he following table summarizes the res'Ul~ ·:,: . · 
of this example: :/.:; 

D/F ·2.1 1.2 0.6 

Tow Denier 44,400 31,000 28,000 -.. :-1·' 

Acetate Textile Viscosity 110 200 1,000 ·:-·::~i:~'.L 

Spinning . Visc:oSity at :.:t:~---~;:. 

55° C., poises . 350-400 35();-400 350-400 

Orifice Diameter, mm.: 0.04 0.035 0.03 

Tow Processing 
(to make filter) Air Air Air 

Tip Pressure Drop 1.8 1.8 1.8 

Tar Removal,%. 35 ·40 43 

.. 
:¥:·.=:· 

In the above table, the tar removal figures spun cellulose acetate having an acetyi content 
25 are the percentage reduction in tars in the of · 38 to 41 %, the benefits of thi~ invention 

main-stream smoke for a king-size cigarette may also be obtained on higher acetyi con- ..­
consisting of a 70 mm. tobacco portion and a tents, so to about 44% acetyl and on toW 
15 riun. filter as compared to an 85 mm. un=- made by other methods. Our new treating 60 
filtered cigarette. The control and the agent appears to improve all ranges of tow 

30 filtered cigarettes were all smoked to the same. having a total denier up to 160,000 rendering 
butt length using apparatus and procedures the tow more easily packaged into bales and 
known to the cigarette industry. The total the like. However, in the prefel'l'Cd embodi.:. 
denier of each filter tow was adjusted so that ment of this invention we prefer a tow which 65 
the draw of each type of tip was essentially is made up of finer filaments, for example, 

35 constant as indicated. · 0.~3 denier per filament and of a total 
The foregoing data clearly indicates that denier of 20,000-70,000. Such tow. is prefer­

tow of less than 3 D/F, 30,000-50;000 T/D ably crimped not less than 12 crimps per inch. 
and 16 CPI represents a particularly useful Such,preferred tow is treated with the sorbitan 70 
tow for making tobacco. smoke filter elements. ,¢omposition in the amount of from .1 to 2%. 

40 While in the above examples we have shown .: : ••WHAT WE CLAIM IS:- . 
the use of compositions in the amount of ; 1. ' A method of manufacturing uniformly 
0.35%, our sorbitan C'lmpOsition may be crimPed tow which comprises spinning con­
applied in amounts ranging from 0.1 % to 'tin:uous thermo-plastic filaments of a denier 75 
2.0%. The sorbitan compounds while pre- nqt greater than 16 denier per filament, 

45 ferably laurates may be other long chain acid gathering the filiments together to form a 
derivatives such as polyethylene sorbitan ' band of filaments of substantially uniform 
monooleate or polyoxyethylene sorbitan tri- · ' width ~d thickness and of a total denier not 
stearate. · . · 8reater th.an 160,000, imparting to the band 80 

In the above examples we have shown the ·,of;• .filaments a crimp not less than 8 crimps 
SO application of our new treating agent ·to tows • per inch and applying to the filaments at. a 

.of various total denier. and denier per fila- :; :stage prior to the crimping operation a non­
ment. Thus practically we can by our inven- : :~oXic lubricant comprising an emulsion con-
tion produce tows within the range of 0.6 to ·: taining at least one sorbitan compound. 85 

• 

• 

16. DiF and a T/D of 15,000-160,000. · ·2. Method according to claim 1, wherein ,. 
SS While the tow is preferably made from dry ·. * lubdcant comprises a composition consist-

. ; 

.:-· 

= 

6' 

~--~~. ··---·-··-··· ·-··-·--·--• -c. _ _..._ .......... ...._ •" . • -- -- ..-- --·- ---- ""~·-.. -~...___~~7 ........ _ ........... __ •• . ~ "•A"=~'<•'--·----~"':'"~··-;:"":...-:""··~·-"-.~.-: 



.. · .' . ···.··.. !ng .·.Of . ~bi~ ··monop~tatC and ¢1;: -fr~m ~ sol~tlo~ of cellulos:c; ac~ate. 
· 1·~ Metlioo according io claim 6, wherein 

the cellulose acetate has an acetyl content of 20 
38 to 41 %;·: . . . 
. 8~ ::M~ of . mari.ufactudng. uniformly 

'cril:il~ci. t<>W. substantially as hereinbefore. 
·described. · . . 

• 9_ •... J.Jniformly crimped tow manufactUied 25 
· bY. t:tiC'J:~~od ·according to any of :the p~eced-

.. .. ing 'claimS. .. 
· 10. · Cigarette filters constructed from . 

unifor#y. crimped tow manufactured by the 
method: according to any of the preceding 30 

tQgeth¢r 1into il>baild ·of :filam~ts of a total claims • 
.. IS. denier' of 20,~70,000~ _ . <·:· .. ·"·····:-: --· · · ~. , ,·· .. • . . 

.:.: .. ·.:; :: 6. -~thtkl~~toanyofthe:preced- i: E. T.-BRAL~CH, B.SC;, F.RLC; ·:.::.···< 
><ing'.''cl.ilitµs wb:er~in the filaments are<spw.i< -.· .Pat~t _Agent. ···- . : . _.:.~---.Wit.: . 

. . . .. · -~oJi Spa:· ~ed for~~ Majesty's Stationery·.-o.ffi.~ by.lb~ ~uri~· P.r~s · · · 

,,,,.- - .. '• :··· 

(Lemill~0n) Ltd.-196~. Publishe4.by:TJ..t~ Patent Oftj,_~·~S _SQ.ut:\jamptori Builqings> 
.· ·· LondOD. W.C.2, fro.!D·'wliich -capies may }?e ·obt~ined. · _ · 

·: .,_ 
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