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This’ invention is a contmuatmn in part of the
Anventions.of my prior U, S. applications S. Nos
328,305 filed 24th. December, 1928 and ‘444,621
" filed 15th April, 1930 and, relates to the manufac-

.8 ture of artificial ﬁlaments, threads, ribbons, films
or other products from solutions:containing cellu-
lose acetate or other cellu]ose esters or.ethers by
the dry spinning method. . :

My said U. S. apphcatmn S ‘No. 328 305 de-

10 scmbes the production. of- lmproved artificial fila-

ments, threads, or like. products by the dry spin-~- .

ning of solutions containing cellulose esters.or
ethers in a solvent medium containing a volatile
Substance or substances, a non-solvent liquid or
liquids. of hlgher boﬂmg point ‘than  the volatile
substance. or substances and a solvent or solvents
of higher boiling point than the non-solvent. lig-
- uid or liquids, the. higher bo11mg solvent or sol-
.vents bemg preferably employed 1n a -total quan-
tity not exceeding 30% -of the weight of the cellu-
lose ester. or ether.:. By this means it was found
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possmle to “obtain: products of substantlally in- -

creased extens1b1hty or. elast1c1ty, and. in part1cu-
lar low filament deniers are obtamable ‘

. My said U. 8. apphcatmn S. No. 444; 621 de-
scrlbes the production of. products by dry spinning
_solutions of cellulose esters or ethers in a mixture
comprising a volatile non-solvent medium (com-
- .prising. & volatile. solvent -and- 4 higher boiling
30 ‘non-solvent) and a- h1gher boﬂmg solyent:or-sol-

) vents in sufficient quantity to confer solvent prop-

erties upon the whole medium. ;
I have now found that valuable results may be
obtamed by replaclng or partly replacmg the non-
385 solvent liquid in the spinning solution by vapours
: «of -stich non-solvent liquid-in the- evaporatlve me-
dium, -and accordmgly the. present invention com-
prises. a- process. for.the productmn of artificial
ﬁlaments .threads, ribbons, films -or other prod-
ucts from: solutlons of - cellulose acetate or other
cellulose esters or . ethers in. a- solvent mixture

o

contammg a volatile substance or substances and

a higher boiling solvent or solvents with or with-
out non-solvent liquids-intc an vevaporatw,e me-
dium, for example air, _cdntaining vapours of ‘a
-non-solvent liquid, for example ‘water, benzene,
xylene, methyl, ethyl or propyl alcohol or mix-
tures thereof. - -

The specifications referred to above contain a
number of examples of suitable volatile substances
.for making up the spinning solution-and of higher
‘boiling solvents - therefor. Diethyl - phthalate,
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ethyl lactate, lactic acid, dioxane and diethyl tar- -

trate may be mstanced as further examples of

.55 suitable higher boiling solvents,.

Apphcatlon May 5, 1931, Serial No.
In Great Britain July 4, 1930

( cL 18—54)

'. As already 1nd1cated in add1t1on to the vapours be

of a -non-solvent liquid being present in"‘the
evaporatwe medium such a non-solvent’ med1um
may also be present in the spmmng solution itself.

Purthermeore the evaporative medium may include -
-vapours .of a. solvent for the cellulose der1vat1ve, -
for example vapours of acetone, The presence”

of these solvent vapours, in addition to those pro=. -

duced from the filaments themselves, is ‘also” of .

value in producing very fine filament demers

:bo11mg solvent: be ‘riot . greater than about 50 to
1009, of the weight of the cellulose acetate or
other ester or_ether and preferably not. greater
than abotit 30% thereof. .

It is preferred.that, the proportlon of” higher ¢

' Again if a non-solvent.-
liquid be included in ‘the spinning solution its pro--"

portion should not:be sufficient to approach the

.stage of . precipitation or . incipient prec1p1tat10n

before. spmnmg and is preferably not: _sufficient -

to produce -a pre01p1tated pzoduct durmg the 2

actual spinning.

The temperature and rate of ﬂovv of the air or
“other: evaporative: medium -may -be adjusted: to
. obtain any desired type or form of filament {solid,
‘hollow ‘ete:) ":or cross-section  of  filament...

The"
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gize of the-jet holes may be 'adjusted in accord-

dnce with the ‘spinning: requirements; For: ex-
ample, when running at. relatively high: spmmng

-speedls; smaller jet'holes, €. g. of .08:t0:.05 mm..or - ‘
even down to .01 mm. diameter, may be used than
with moderate or “low: ‘spinning ‘speeds. Again, -

with the higher speeds, higher concentrations of

solvent vapour- in the evaporat1ve medium:-are"

permissible. than with- lower speeds of ‘spinning )

to ‘obtain products havmg similar: phys1ca1 ‘char-
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acteristies, thus with the higher spinning speeds S

one may employ a smaller flow of evaporative:

medium. Furthermore these factors or other

conditions may be varied in accordance with the W e

den1er being produced.

. The invention mcludes‘ processes 1n Which the

substantially e11m1nated from the ﬁlaments or

,volat11e constituents of the solvent mixture are

. other products in:one operation, the. spinhing.

- process being carried out if . desned ‘with'a suit--4:
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.able tension applied direct from ‘the nozzles
The products which still -contain h1gher boiling - -

solvents-may ‘be further drawn- out, as for ex-
ample between two rollers or other dev1ces rotat-
ing at different per1phera1 speeds The inven-
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~tion further includes processes: in which’ such' Yo
additional tension or streteh is 1mparted ‘to the o

filaments - or - other - products before - the com-~

the solvent, mixture.

plete ehmmatlon of the volatile’ const1tuents of . Y
For instance the ﬁlaments:
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or other products may be subjected toa dry‘spin'- :

““ning "operation to eliminate-a . substantial pro-
-portion .of the volatile constituents of the solvent
mixture, the said operation being conducted un-

. 5 der tension or not as desired, and the filaments
or other products, still in a plastic state due to

their content of higher boilihg solvents and lower:

boiling’ cotistuents; may be stretehed or further

- stretched ‘as - préviousty described. The: stretch
10
-’ filaments or other products by means of a.roHér,
guide, or. tension device whieh offers-resistance

to their passage as described:for example inU S :

application S. No. 476,334 filed 19th August 1930

but are not to he consmered as: limi.ting At in
any way:i— :
: Ezample 1

A spinning. solution . ‘is.made up. contaimng 2'7
parté ‘of: celPuIOSe ‘acetate dissolved in ‘a mixture
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of 65 parts of acetone and 8 parts of ethyl lactate
‘terials comprising: ‘dry ‘spioning - a - sojutton af -

or diacetorie alcohol, ‘The solution is’spun into
J.an evaporative medium maintained at a tem-
perature of 70 to 80° C. and having &~ moisture

. cofitent cofresponditig to saturation at a tem--
peratire 45 to 55° C. 'The fitaments may either.

be subjected to tension direct from the nozzle, or
as described in U. S.. application S. No. 476,334
such ‘tension may “be wholly or in part confined
to the later stages of.the spinning: = After stb=
stantis

3

e ' _vam ¢ bétween rollers rotating at differemt pe-

- 85 'ripheral speeds.. The filaments obtained have a

- “high extensibility and a medium’ lustre. ~Any

‘ethyl Iactate or diacetone alcohol remaining in

;6'"suftab1“e megns, as for example by weéhing

40: .
: Ezample 2

¢ 'I‘he spninmg sdiution employed in Example 1
e ,is ‘Spun‘into a spinning cell through which passes
45 ‘8 ‘countef-gufrént :of alr regulated to approxi-

mat’ely 22 cubic feet: per minute; Into the cell ‘at

. “a-distance 0f'6 to 8 inches from the. spinning noz-
Zle 18 fnjected ‘alcohiol :vapour; the rate of intro-

g duetibn being about 100 to 120 gramis per minute

90 e Emmpze 3

A spinning solution is made up’ contaimng 25'

parts of ‘cellulose acetate; 7 parts of water 8

. .parts of -ethyl lactate and 60 parts of acetone,

55’ : and is spun as described in Example 1 or 2
' Ea:ample ¢

A spinmng solution is. made up contaming 25
parts of cellulose acetate, 50 parts of acetone, 18
“parts of -alcohol and-T parts ‘of ‘ethyl lactate or
di: etone ‘aleohol, and is spun as’ described in
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_hilose. acetate ‘but ‘may also be applied to: the
_ n_ianufa.cture of products from solutions of other

Propionate or bityrate or 6f celltilose’ ethers, for
instance methyl, éthiyl or behzyl cellulose or other
) cellulose ethers. -

What I claim and desire to- secure by Detters

‘Patent is:= :

75 1Process Tof the production of artimiul ‘ma-

may be restricted to the desired portion of the

The following examples illustrate:the ivertion:

“elimiination of ‘the  volatile solvent the
fllameénts’ hay be further’ stretched, as for “ex-

‘derivative

_The invention is phrticulafly valtiable in ‘the -
case of ‘obtaining products from solutions of cel- -
“lulose acetate and especially gcetone-soluble cel- -

cellulose esters for éxamplé cellulose ‘formate, -

1,096,102

terials. comprising dry spinning a solution of a
cellulose derivative in--a mixture comprising a
volatile solvent and a higher boiling- solvent into
an evaporative medium charged with the: vapors
of a substance which is a non-solvent for the cel-

lulose derivative.

2. Process for the productlon of a.rtiﬂcml ma-

térials comprisiig dry spHnbhg s solution of cel-

Iulose: acette. i & 'mixtwre-conipMsing ‘s volatile

"solvent and - a higher boiling solvent into an
‘eyaporative medium charged with. the vapors. of

a, substance; which is-8 non-solvent for the cel-

: lulose -acetate.

teria.ls eoiEising dry spinning & solution of acel-
lulose derivative in.a mixture comprising a volatile

“solvent. and -a - Jigher boiling .solvent into an

10

15

evaporative medium charged with the vapors of -

a“shwstadee which is a-non-solvent for the cel-
lulose - derivative and stretching the peruct

. rormed

g, Process for the production of a.rtiﬁcmm-
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cellulose acetate in a mixture comprising'a vol- _

tile solvent and a higher ‘bolling solvent into an
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evaporative medium charged with the va.pors ‘of'a

acetate and stretching the product formed

-5. ‘Process according to elaim 2, wherein ‘the
higher boiling solvent'is present in a proportion k
‘not: exceeding 30% of the weight of the cellulose

acetate k :
6. Process for the production of artificial’

‘substance which is a non-solvent for the cellulose B

terials comprising “dry splnmng a sqlution of a .

cellulose derivative in”a:mixture: comprising a
volatile -solvent, a higher’ bolling ‘solvent. and s
‘non-solvent for the cellulose: deriva.tive mto an

evaporative’ medium charged with the vaporsofa -

substance which isa non-solvent fcr the cellulo

7. Process for the production artificial’ ma-

terials’ comprising: dry: spinning a‘sorution of'a.

cellulose -derivative :in+a" mixtitte comprising a

volatile solvent and a higher ‘boiling solvent’ mto :
'an evaporitive medium’ charged with the vapors:
“of -a : substance ‘which' is-&-non-solvent for the

cellulose derivative and is mjsoible with said mix-,

ture

8 Process’ for the production ot a.rtiﬂclal T
‘terials comprising “dry spinning 8" solutlo' of
=" céllulose ‘acetate in a mixture’ comprising a X

w

tile solvent and a- higher boiling solvent into an . .
evaporative medium charged with the vapors-of

& substance which is 8 non-solvent for the cellu- v

lose acetate ‘and is mlscible with 'said mixture
‘9. Process-for the production’of ‘artificlal’ ma-

terials’ comprising dry -spinning ‘a-Selution of a
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cellulose - derivative in a ‘mixture comprising a -

volatile selvent, a higher boiling solvent and- a
non-solvent for the ‘cellulose  derivative into an

evaporative medium charged with the vapors of.

8 substanée which is'a-non-solvent for the cellu-

lose derivative and is ‘miscible ‘with said mixture..

10. Process for the: production of artificial ma-
terials: compnsing “dry : spinning ‘a solution of
cellulose acetate in a mixture comprising acetone

-and a higher boiling solvent into ah evaporative

medium charged with the vapors of ‘a substance

which ‘18 a non-solvent for the celliilose deriva.- :

tive and’is miscible with said ‘mixture.: ‘
" 11. Process for the production of artificial ma-

‘terials comprising dry spinning a solution of cellu-

lose acetate i’ a mixture comprising a volatile

‘Solvent and & higher boiling solvent into an evap- -

orative medium charged with water-vapor.
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12. Process for the production of artificial ma-
terials comprising dry spinning a solution of

. cellulose acetate in a mixture comprising a vola-

tile solvent and a higher boiling solvent into an
evaporative medium charged with alcohol vapor.
13. Process for the production of artificial ma-

terials comprising dry spinning a solution of cellu-

lose acetate in a mixture comprising acetonée and
ethyl lactate into an evaporative medium charged
with water vapor.

14. Process for the production of a,rtlﬁclal ma-
terials comprising "dry. spinning a solution of

- cellulose acetate in a mixture comprising acetone

:”}

and diacetone alcohol into an evapdra.tive medi-
um charged with water vapor.
15. Process for the production of art1ﬁc1a1 ma,-

‘terials comprismg dry spinning & solution of cellu- -

lose acetate in a mixture comprising acetone and
ethyl lactate into an evaporative medium charged
with alcohol vapor.

16. Process for the production of art1ﬁc1a1 ma-

terials comprising dry spinning a. solution of cellu-
lose acetate in a mixture comprising acetone and
diacetone alcohol into. an evaporative medlum
charged with alcohol vapor.
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