comprising an emulsxon oontammg at least _one
sorbxta‘ﬂ om A

=monolaurame 25 to 5%,
eing’of "a’ high grade and the

B In further: deml thc tow may be prepared
and -the aforementxoned sorbitan - compounds
; ied to the tow by several method
. the following: -
“ A Cellulosé: acetate -yarn' is produced
a: suitable “spinni ‘process ‘as “referred -
g ve Immed1ate1 :

aps-the Godet rolléz; it is passed
surface:‘of 'a’ rotating cylindric
ller; The sorbitan. composition,

- roller by parual 1mmers1
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¢ tion. If desn-ed, the thread may be guided

to run in a suitable groove in the roller, pro-
vrdmg better. opportunity for all the filaments

" in the thread to pick up the composition.

B. Another method of applying the sor-
bitan composition is to-pass the thread across
a.wick which picks up composition. from a

- reservoir by capillary action.
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C.. Still another method is to. meter the. :

required amount of sorbitan composition to

..the wick or to a. surl_’aoe from whlch the thread

can- pick it up. :
After the filaments have been surtably

treated as just described to apply the sorbitan
composition thereto, 5,000 to 40,000 of the

filaments are formed into a tow and have im-
parted thereto the uniform and regular crimp
referred to above. This® may ‘be accomphshed
as follows: -

‘Generally the number of ﬁlaments and the
size tow are such that jt is. not pracucal to
produce the tow from.a smgle large spinner-
ette and our preferred practice is to combine
the threads from a number of spinning
cabinets. - 1000 to, 5000 denier is an -advan-
tageous size to produce from. a single cabinet
so 15 to 100 cabinets are combined. to_form
a composrte tow of 20,000 to.70,000" denier.

" In-some instances tow of up to 100,000 total

denier may be produced. The - spinning
capacity of the- cabinet and the arrangement
of the cabinets will together: determine the
number ‘which' can read|ly be combined to
form the desired tow.. Since the linear speed
of -all- cabinet:- threads should be the same, the
Godet rollers-are driven from a common. power
source. - In order that each cabinet may pro-
duce its proportionate share of the total denier,
each: spinnerette is supplted -with - $pinning

_solunon from its own ‘metering - pump and.

these are ‘also- driven ‘from a common power
- The Godet rollers. and. metering pumps

_'may both be dfiven by the:same motor " or
sepatate power “units ‘may be used in which

case they should be mter-eonnected electric-

ally, hydraulically; or mechanically.

~The threads from the required number of
cabinets are drawn together. to. form . the tow

which is fed to.d stuffing-box-type crimper. In-

ordertosecureumformcnm mthe filaments

jt..is important that- the ' tow . should be
- presenited- to -the. crimper as"a flat band  of
_umform width -and " thickness.

It is_equally
important that the band width as-‘the tow
enters the crimper be properly correlated- to
the width: of the rollers since ‘too. narrow a
band causes low crimp on the edges and too
wide a band -results in--what is. termed
“ crimper harsh.”  This occurs when a few
filaments are trapped between the sides of the

rollers -and. the side plates. which form the

.. Stuffing boz, the filaments ‘being chewed up
% and pressed into small, -flat flakes of the
material from which the ﬁlamen’cs were spun.

In our best product the tow is not only free

_havmg a total denier of 68,000 was passed

“oxyethyléne ‘castor oil derivative. The roller
.applied about 0.5% of the non-aqueous agent
“to the tow which was ‘then - uniformly -

 sorbitan- monolaurate.  ‘The tow was. crimped
‘ as. descrrbed above. This: finish ‘has advant-

‘was required for 8.0 crimps per ifich than for
tow treated with mineral oil alone. ., Further-

;actlon m “the  stuffing -box_and.. thus,

‘tow -at the time of crimping produced firm
-compact . ribbon - which -could be conveyed 16~ L

filters’ from the tow it was found that the -

of skips, i.e. portions of the tow which have ~
no crimps; but has a uniformity within- plus :
or minus one crimp from the nominal,’ .. -
For a still further understanding: pur -
invention, reference will be ‘made 1o the 70
followmg detailed examples- which’ are set
forth primarily for ﬂlustratmg preferred:
embodlments ' -
' EXAMPLE I

In aoeordance with this example. a -tow

5.
in contact’ with an applicator roller rotating -~

in ‘2’ bath ‘of ‘finishing “agent which consisted
of a_10%.-aqueous. emulsion - of a. mixture of

60% sorbitan monopalmitate and 40%, poly- 80

cnmpedtoSOmmpspermchusmgapparatus R
substantially as described above, = -~ 85
It ‘was. found. that the mixture of sorbrtan

‘monopalmitate and castor oil derivative was

superior to- mineral oil alone as a filament <
lubricant, It provided a better. ratio of static - -
to kinetic friction between -the tow .and the 90 -
surfaces - of -the criniper stuffing .. box. This
relauonshlp, commonly «called. “ slip-stick ”, -

- has. an effect:on crimp- ‘uniformity.: - With - a

high' slip-stick ratio, the tow column in : the S
stuffing box moves intermittently. ~With- a 95 -

low shp-suck ratio the column of tow moves

more -unifofmly. - This more uniform move- . :
ment.of the tow column is easily seen asis'the . .
improved- uniformity, of crimp. In- addition, - . -
this particular lubricant has a lower: fibre-to= 100
fibre- friction ‘than mineral oil which makes -
it easier to separate the- cnmped ﬁlaments, one

from. anothet
: EXAMPLE Ir

Auowwasproduoedmamannersrmrlarto'
that described- above -except that the finishing
agent apphed thereto was a_10% aqueous .
emulsion comprising - 709, -N.F. (National
Formulary), -quality mineral oil, 17% " sor-
bitan monolaurate, and 139, polyoxyethylene

110

ages -as follows: In. crimping, the water - =
applied to the tow has an antistatic.and 3. -
softening effect, maklng it easier -to--control . ¥
the tow band and to crimp uniformily. It~ was
observed that alower stuffing. box pressute

more, the uniform water content obtamed by 1
emulsion application - resulted in'- umform

crimp. : ‘The  higher- moisture’ content"
and packed in' the bale with less disturbance -~

to. the ‘ribbon.. The compact tow produoed
a more dense bale. In making cigarette .:

L e g T e . — e



- quantity as to-deposit 0.35% of. the non- different composmon than  -tha
20

.25

-~ from the. bale ‘with little tendency for loose, as :described above an
stray filiments to entangle filaments from The improved -efficient
" adjoining’ layer_s -of tow. The reduced fibre- from tow itreated with: :sorbi

end from. -each spinning -cabinét was ‘passed
t-.in_contact-with ap “applicator roller. : before

10 - being conducted around the Godet roller. The

" 100°F.), 12.5%, sorbitan monolaurate, and ExamprE IV-©

. size of 2 D/F." A sufficient number of these” Ressonable tolerinces’ were" permxtted o

~ tow ‘having uniform crimp and a compact tion containing’ 659, of - white mineral

- bale without, dlsatrangement of the crimped Seconds at 100°F., 203/, sorbitan mornools

that ‘ess txally 0. marned fibres remamed

909 940

_bale and:ran smootfhly, producmg uniform .m the tow. This good

filtér - rods.” In' addition, the : monolauranes
omplemented the, mineral ofl, ‘d

_ : The® resulting -
' _ ods_ were charactenzed by excepuonally__
Sod ormJty -and:: appearance . They ‘were : .

iformly- firm: :due. to’ even plasticizer
'-:and t the absmce “of unmmped

and. exh:bxted a uniform,’ matte’ . ;
d ﬁmsh brought' about by the ‘absence’ of any "
applicator roller rotated in a bath:-:compnsmg bundles:iof: unopened“-‘" laments. Laboratory
a 4%, aqueous emulsion of a mixture of 753, tests disclosed an improvement it :
N.F. quality mineral oil having a viscosity of of ~weight, size and pressure drg
85—95 SSU (Saybolt Seconds .Universal at to -passage of gas at a: standard rate)

accordan with this:example the yarn__

12.5%, polyoxyethylene sorbitan monolaurate. ., In accordance with ' this - example, “th
The aqueous emulsion was applied in such ““spinning solution used: ‘was -of:. '

agueous component to the yarn. The yarn Example I ‘and ‘comprised the oll
end from each spinning cabinet comprised cellulose ester—27.00%/, . titani ioxi
a number of. filaments having an individual - 0.15%, watér=1.55 A,, !

ends were combined to form a tow contain- percentage. of each Acomponent -
ing 32,000 filaments with a total denier of “This solution was extruded thr gh
64,000. The tow was crimped as described spinnerette containing -0
above.” It was observed that the emulsion obtain a yarn made
finish provided excellent control of the tow denier per filament. ~‘This yarn: was
band to the crimper, resulting in a crimped with a 10%, agueous emulsion -of a ¢

character ‘which permitted packaging in a  having- a viscosity of 12 -Saybolt “Univer

tow band. This resulted in a bale of high and 157 polyoxyethylme sorb1tan mo
density. In processing the tow of this oleate o
example into <cigarette. filters it was found “The yarn thus lreated“'i ras: forie
that the compact tow band withdrew smoothly tow of 90,000 total deni

* to-fibre friction’ resultmg from the addition = the presest..invention YMPEr
. of the’ es to the mineral oil finish im: mineral oil treated tow is -shown:in’
prove pening or fluffing of the tow so _mg table

COMPARATIVE PROC.F.SSING

Mmeral 011
Lubncant

Proceseng Swgh

“Appearance of ‘Crimp:
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"I the. above-table; the tar removal figures

. In accordance
-small . denier  per
 denier tow-was - prepared.
spuri_from an acetone ‘solution of ‘high ' vis:
- _cosity, cellulose acetate. The tow. was treated
- with" approximately .5%, of sorbitan composi--
‘composition. - contained.
‘mineral oil-and approxima

with this exaniplé relatively
filament. and smiall.-total
pared,

sorbilan . monolaurate. and polyoxyethylene

Chis tow awas day in

oximately 75%
y 12.5%, each. of

“highly ‘crimped.
.. For: example,

than that previously. descri

- - Alsgy this: tow was .more

e 55°C_’ pms&

. Tow Processing
©.77 (to make fter

L 03

-are ‘the ‘percentage ‘reduction ‘in tars in the

_ miain-stream -smoke for a King-size™ Cigarette.

- consisting of a*70 mim: tobacco. portion and a

15 mm: filter- as compareéd to-an 85 mm. un-

“iltered - cigarétte.” - “The - control'- and the
- filtered cigarettes were all smoked to the same
" but length using apparatus® and procedures -

known to the-cigarette industry. The total

" denier of each filter tow was' adjusted so that

" the- draw of each type. of tip was essentially
" constant as indicated; . 7 . el

"“The. foregoing data ciearly indicates _that

. tow-of less than 3 D/F, 30,000—50,000.T/D

and 16 -CPI represents a “particularly useful
tow for making tobacco. smoke filter elements.
' 'While in the above éxamples we have shown

_the use of -compositions in  the amount-of

.. 0:35%,, -our -sorbitan ‘composition .may be-
. applied in amounts ranging from ‘0.1% to

-~ maonoocleate -

- - In'the aboveexamples :we' haveshownthe
50

- ;'._45 ©2.0%. .. The sorbitan compounds while pre-

ferably laurates may be-other long chain acid
derivatives such . as’:polyethylene -sorbitan
-or _pt_)lypxyethyl_e_r_xe _sorbiﬂ_m - tri-

application of our-new treating agent to tows

of various total demier and denier per fila- --

_‘ment. - ‘Thus practically we can’ by our inven-

55

" tion produce tows within the range of 0.6 to -
16. D/F
While the tow is preferably made from dry

and a T/D of 15,000—160,000.

- 0,6—3: denier p

" greater than ‘160,000, imparting to. theband

‘spun cellulose. acetate having:an acetyl content -
of 38 o 417, the. benefits of :this’ investion
" mdy. also’ be obtained’ onhigher. dcetyl con-. .
tents, -sot0- about "44%, acetyl.and ‘on-tow
de. by other methods. -Our: new freating . 6
agent -‘appearsto improve . all ranges of tow
the tow-more easily packaged. into ‘bales' and -
the -like. . However, - in ‘the -preferred embodi- .- -
mienit. of this invention we prefer a-tow which 65
is made up of. finer filaments, for example, .~ .
6 ] - per filament and of a total”
denier of 20,000—70,000. Such tow.is prefer- ..
ably crimped not less than.12 crimps-per inch,. .~ = -
Such preferred tow is treated with the sorbitan 70 -
‘composition- in the amount of from .1t0-2%. .. - -
WHAT WE CLAIM IS:— .7 .. .. 7
1. - A method of manufacturing. uniformly ™
¢rimped tow which comprises. spinning con- -
tinuous, thermo-plastic filiments of a denfer
not greater than 16 -denier -per -filament; -
gathering the filaments togethef to form:-a _
band of .filaments™ of -substantially uniform
width and thickness and of a total denier not

~ of filaments: a- ctimp not' less than .8 -crimy
- per ‘inch-and applying to the filaments. at
‘stage - prior to the-crimping ‘operatio
toxic - lubricant comprising an emulsion--
taining at least one sorbitan ‘compound: - -
2. Method according to: claim’ 1, wherein
the lubricant comprises a composition consist

PRSI ool S-S L OV
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ExampLE V C
- In accordance with this example relatively
small denier per filament and small totai
denier tow was prepared. This tow was dry

spun from an acetone solution of high vis-

cosity cellulose acetate. The tow was treated
with approximately .5%, of sorbitan composi-
tion as described above. In more detail, this
composition contained approximately 757,
mineral oil and approzimately 12.5%, each of

sorbitan monolaurate. g
Also, this tow was more highly crimped

than that previously described. For example,- .
in ‘the ‘preferred embodiment of operation of 1

the: ‘present invention the 2.1 D/F, 44,400
T/D 'was crimped to 16 crimps per inch. ;.
The ‘tow -was formed into cigarette filtess -
using -air -opening of the tow in making the

sorbitan monolaurate and ~polyoxyethylene of this example:
D/F . © 2.1 1.2 0.6
Tow Denier 44,400 31,000 28,000
Acetate Textile Viscosity 110 200 1,000
Spinning - Viscosity at s .
55°C., poises 350—400 350—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
are the percentage reduction in tars in the
main-stream smoke for a king-size cigarette
consisting of a 70 mm, tobacco portion and a
15 mm. filter as compared to an 85 mm, un-
filtered cigarette. 'The control and the
filtered cigarettes were all smoked to the same
butt length using apparatus and procedures
known to the cigarette industry. The total
denier of each filter tow was adjusted so that
the draw of each type of tip was essentially
constant as indicated.

The foregoing data clearly indicates that
tow of less than 3 D/F, 30,000—50,000 T/D
and 16 CPI represents a particularly useful
tow for making tobacco. smoke filter elements.

While in the above examples we have shown
the use of compositions in the amount of
0.35%,, our sorbitan composition may be
applied in amounts ranging from 0.1 to
2.0%,. The sorbitan compounds while pre-
ferably laurates may be other long chain acid
derivatives such as polyethylene sorbitan
monooleate or polyoxyethylene sorbitan tri--
stearate. © :

In the above examples we have shown the
application of our new treating agent to tows

.of various total denier and denier per fila-

ment. Thus practicaily we can by our inven-
tion produce tows within the range of 0.6 to
16. D/F and a T/D of 15,000—160,000.

While the tow is preferably made from dry °
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spun cellulose acetate having an acetyl content
of 38 to 41%,, the benefits of this invention
may also be obtained on higher acetyl con-
tents, so to about 449, acetyl and on tow
made by other methods. Our new treating
agent appears to improve all ranges of tow
having a total denier up to 160,000 rendering
the tow more easily packaged into bales and
the like. However, in the preferred embodi~
ment of this invention we prefer a tow which
is made up of finer filaments, for example,
0.6—3 denier per filament and of a total
denier of 20,000—-70,000. Such tow.is prefer-
ably crimped not less than 12 crimps per inch.
Such preferred tow is treated with the sorbitan
composition in the amount of from .1 to 2%.
;1 WHAT WE CLAIM IS:— .
1. A method of manufacturing uniformly

crxmped tow which comprises spinning con-

tinuous thermo-plastic filaments of a denier

‘not greater than 16 denier per filament,

gathering the filaments together to form a

‘band of filaments of substantially uniform
“ width and thickness and of a total denier not
:greater than 160,000, imparting to the band
- of filaments a crimp not less than 8 crimps
. per inch and applying to the filaments at a

toxic lubricant comprising an emulsion con-

taining at least one sorbitan compound.

"2, Method according to claim 1, wherein
the lubricant comprises a composition consist-

elements. The elements were tested. 20
. The following table summarizes the results”. . -
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: _-ﬂ'om a soluuon of cellulose acetate
“72 Method according to claim 6, wherein
the cellulose acetate has an acetyl content of
38 10 41%;- :
8. Method of manufacturmg uniformly

- Jubgicant comprises 8:coMpos: uon consi
ing-of mineral oil; sorbitan monolaurate
' xyel <orbman “mon laurate

' in - 'descmbed.

mg claxms.

eftiod according to any of the preced-

according to an
ein the filaments have a denier  unifornmly crimped tow manufactured by the
i der jer filament and are gathered method according to any of the preceding
togeth l_nto 3 ‘band of ﬁlaments of a total

. denier of ~70,000: - REITTIS

¥ wherem the hlaments are

_ - Leamingt 'Spa Prmted for Her Ma;cstys Stanonery-Oﬁiee, Y
i (Leannngton) Ltd.—1962, Published ‘by- The Patent Office, 25 Southiampton Bmldmgs,
. " London, WCZ, from- whlch copies may be obtamed e
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crimped. ‘tow  substantially as hereinbefore

niformly crimped tow’ manufactured

20

25

epreced— 10. “Cigarette filters constructed from:. -
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