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This invention is a continuation in part of the inventions of my prior U.S. applications S. Nos. 
328,305 filed 24th December, 1928 and 444,621 
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filed 15th April, 1930 and relates to the manufac 
ture of artificial filaments, threads, ribbons, films 
or other products from solutions containing cellu 
lose acetate or other cellulose esters or ethers by 
the dry spinning method. . . . My said U.S. applications. No. 328,305 de 
scribes the production of improved 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 higher boiling 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 boiling solvent or sol 
vents being preferably employed in a total quan 
tity not exceeding 30% of the weight of the cellu 
lose ester or ether. By this means it was found 
possible to obtain products of substantially in- . 

- other, evaporative medium may be adjusted to 
obtain any desired type or form of filament (solid, 
hollow etc.) or cross-section of filament. The 

creased extensibility or elasticity, and in particu 
lar low filament deniers are obtainable. My said U.S. applications. No. 444,621 de 
scribes the production of products by dry spinning 
solutions of cellulose esters or ethers in a mixture 
comprising a volatile non-solvent medium (com 
prising, a volatile. Solvent and a higher boiling 
non-solvent) and a higher boiling-solventor sol 
vents in sufficient quantity to confer solvent prop 
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erties upon the whole medium. 
I have now found that valuable results may be obtained by replacing or partly replacing the non 

solvent liquid in the spinning solution by vapours 
of such non-solvent liquid in the evaporative me 
dium, and accordingly the present invention com 
prises a process for the production of artificial 
filaments, threads, ribbons, films or other prod 
ucts from solutions of cellulose acetate or other 
cellulose esters or ethers in a solvent mixture 
containing a volatile Substance or substances and 
a higher boiling solvent or solvents with or with 
Out non-Solvent liquids into an evaporative me 
dium, for example air, containing 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. 
ethyl lactate, lactic acid, dioxane and diethyl tar 
trate may be instanced as further examples of 

Diethyl phthalate, 

suitable higher boiling solvents..... . . . 

(Cl 18-54) 
As already indicated, in addition to the vapours 

of a non-solvent liquid being present in the 
evaporative medium such a non-solvent medium 
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may also be present in the spinning solution itself. 
Furthermore the evaporative medium may include 
vapours of a solvent for the cellulose derivative, 
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 deniers. 

It is preferred that the proportion of higher 
boiling solvent be not greater than about 50 to 
100% of the weight of the cellulose acetate or 
other ester or ether and preferably not greater 
than about 30% thereof. 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 precipitation 
before spinning and is preferably not sufficient. 
to produce a precipitated product during the 
actual Spinning. . . . . . . . . . . . 
The temperature and rate of flow of the air or 
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25 
size of the jet holes may be adjusted in accord- ... -- 
ance with the spinning requirements For ex 
ample, when running at, relatively high Spinning 
speeds, smalleriet holes, e.g. of .08 to .05 mm. or 

be used than even down to .01 mm. diameter, may with moderate or low spinning speeds. Again, 
with the higher speeds, higher concentrations of 
solvent vapour in the evaporative medium are 
permissible than with lower speeds of spinning 
to obtain products having similar physical cha 35 
acteristics, thus with the higher Spinning Speeds. 
one may employ a smaller flow of evaporative 
medium. Furthermore these factors or other 
conditions may be varied in accordance. With the 40 . 
The invention includes processes in which the 

volatile constituents of the solvent mixture are 

denier being produced. 

substantially eliminated from the filaments or 
other products in one operation, the Spinning 
process being carried out, if desired, With a slit 45. 
able tension applied direct from the nozzles. 
The products which still contain higher boiling 
solvents may be further drawn out, as for ex 
ample between two rollers, or other devices rotat 
ing at different peripheral Speeds. Thei 
additional tension or stretch is imparted to the 
filaments or other products before the com 

55 plete elimination of the volatile constituents, of 
the solvent mixture. For instance the filaments 

tion further includes processes in which such 

30 

  

  

  

  



2. 
or other products may be subjected to a dry spin 

ining 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 boiling solvents and lower. 
boiling constituents, may be stretched or further 
stretched as previously described. The stretch 

O 
filaments or other products by means of a roller, 
guide, or tension device which offers resistance 
to their passage as described for example in U.S. 
application S.No. 476,334 filed 19th August, 1930. 

... 5 
but are not to be considered as linaiting it in 
any Way:- . . . . . . . . . . . . . 

Eacample 1 

Aspinning solution is made up containing 27 
parts of cellulose acetate dissolved in a mixture 
of 65 parts of acetone and 8 parts of ethyl lactate 
or diacetone alcohol. The solution is spun into 
an evaporative medium maintained at a tem 
perature of 70 to 80° C. and having a moisture 
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content corresponding to saturation at a tem 
perature 45 to 55° C. The filaments 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 sub 
stantial elimi 
ample between rollers rotating at different pe 
ripheral speeds. The filaments obtained have a 
high extensibility and a medium lustre. Any 
ethylactate or diacetone alcohol remaining in 
the filaments may, if desired, be removed by any 
suitable means, as for example by washing. 40 . . . . . . . . . . . . Ecample 2 
The spinning solution employed in Example 1 

is spun into a spinning cell through which passes 
a counter-current of air regulated to approxi 
mately 22 cubic feet per minute. Into the cell at 
a distance of 6 to 8 inches from the spinning noz 

- zle is injected alcohol vapour, the rate of intro 
duetion being about 100 to 120 grams per minute. 

50 Ecample 3 
A spinning solution is made up containing 25 

parts of cellulose acetate, 7 parts of water 8 
55 parts of ethyl lactate and 60 parts of acetone, 

and is spun as described in Example 1 or 2. 
Example 4 

A spinning solution is made up containing 25 
parts of cellulose acetate, 50 parts of acetone, 18 
parts of alcohol and 7 parts of ethyl lactate or 

-- ". . . . " diacetone alcohol, and is spun as described in 
Example 1 or 2. . . . . . 
The inventio n is particularly valuable in the 65 

lulose acetate but may also be applied to the 
anufacture of products from solutions of other 

propionate or butyrate or of cellulose ethers, for 
instance methyl, ethyl or benzyl cellulose or other 
cellulose ethers. . . . . . . . 
What I claim and desire to secure by Letters 

Patentis: - . . . . . . . . . . is iProcess for the production of artificial ma 

solvent and a higher boiling solvent into an may be restricted to the desired portion of the sol evaporative medium charged with the vapors of 

The following examples illustrate the invertion. 

not exceeding 30% of the weight 
elimination of the volatile solvent the . . . . . . . . . . . . . . . . 

flaments may be further stretched, as for ex 

7. Process for the production 

an evaporative medium charged with the 
of a substance which is a non-solvent for the 

terials comprising dry spinning a solution of 5 
cellulose acetate in a mixture comprising a vola-. 

case of obtaining products from solutions of cel 
lulose acetate and especially acetone-soluble cel 

ose esters, for example cellulose formate, which is a non-solvent for the cellulose deriva tive and is miscible with said mixture. 

1,996,102 
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- 5 
lulose derivative. - 

2. Process for the production of artificial man 
terials comprising dry spinning a softution of cel 
lose aeetate.iaay mixture-eon prising a volatile 
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a substance which is a non-solvent for the cel 
lakose.-acetate. 

3. Process for the production of artificial ma 
terialiseorising dry spinning a solution of a cel 
lulose derivative in a naixture comprising a volatile 
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solvent and a higher boiling solvent into an 
evaporative medium charged with the vapors of 
assistaee which is a non-solvent for the cel 
lulose derivative and stretching the product 20 
4. Process for the production of artificiana 

terials comprising dry spinning a solution of 
cellulose acetate in a mixture comprising a vola tile solvent and a higher boiling solvent into an 25 
evaporative medium charged with the vapors of a 
substance which is a non-solvent for the cellulose 
acetate and stretching the product formed. 5. Process according to claim 2, wherein the higher boiling solvent is present in a proportion 
acetate. 6. Process for the production of 

evaporative medium charged with the vapors of a 
substance which is a non-solvent to 
derivative. . . . . . . . . . . . . . 

terials comprising dry spinning a solution of a 
cellulose derivative in a mixture comprising a 
volatile solvent and a higher boiling solvent int. 

ture cellulose derivative and is miscible with said mix 
8. Process for the production of artil 

tile solvent and a higher boiling solvent into an 
evaporative medium charged with the vapors of 
a substance which is a non-solvent for the cellu 
lose acetate and is miscible with said mixture. 55 

9. Process for the production of artificial ma-. 
terials comprising dry spinning a solution of a 
cellulose derivative in a mixture comprising a 
volatile solvent, a higher boiling solvent and a 
non-solvent for the cellulose derivative into an 
evaporative medium charged with the vapors of 
a substance 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 comprising dry spinning a solution of 
cellulose acetate in a mixture comprising acetone 
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and a higher boiling solvent into an evaporative 
medium charged with the vapors of a substance 

70 
11. Process for the production of artincial ma 

iterials comprising dry spinning a solution of cellu 
lose acetate in a mixture comprising a volatile 

- Solvent and a higher boiling solvent into an evap 
orative medium charged with water vapor. is 
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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 acetone and 
ethyllactate into an evaporative medium charged 
with water vapor. 

4. Process for the production of artificial ma 
terials comprising dry. Spinning a solution of 
cellulose acetate in a mixture comprising acetone 

and diacetone alcohol into an evaporative medi 
um charged with water vapor. 

15. Process for the production of artificial ma-. 
terials comprising dry spinning a solution of cellu 
lose acetate in a mixture comprising acetone and 
ethylactate into an evaporative medium charged 
With alcohol vapor. 

16. Process for the production of artificial ma-. 
terials comprising dry spinning a solution of cellu 
lose acetate in a mixture comprising acetone and 
diacetOne alcohol into an evaporative medium 
charged with alcohol vapor. 

HENRY DREYFUS. 
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