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l 
This invention relates to the manufacture oi’ 

new organic solvent-soluble thermoplastic fila 
ments and fibers. More particularly, the inven 
tion relates to new organic solvent-soluble cellu 
lose organic acid ester filamentous masses, and 
to novel processes of dry or evaporative spin 
ning to produce these filamentous masses. 
This is a division of my copending application 

Serial No. 477,012, filed February 25, 1943, now 
Patent No. 2,416,390. 

Thermoplastic filaments and fibers which are 
soluble in organic solvents, e. g., filaments and 
fibers of lcellulose acetate, are most generally 
produced from solution by the dry or evaporative 

' spinning process. In all modifications of the dry 
or evaporative spinning process heretofore known 

_ or practiced, the fine streams of spinning solution 
immediately on leaving the spinneret orifices and 
before any substantial solidiñcation has taken 
-place are lsubjected to a certain amount of tension 
imposed either by a positive drawing of the fila 
ments from the spinneret or by the filaments 
falling under their own weight, which tension 
causes substantial elongation of- the fine streams 
of spinning solution before and during transfor 
mation into self-sustaining filaments. The im 
posed tension and the internal strain set up in 
the filamentous structures at the time of their 
birth bring about substantial orientation of the 
molecules along the filament or fiber axis. The 
formed filaments are, therefore, inherently 
straight, and when drawn away and wound up 
into substantially parallel arrangement and 
twisted together to form a yarn, they are in a 
desirable form for use in the manufacture of fab 
rics and other textile goods where a reasonable 
amount of strength and elongation, uniformity 
and good running properties are needed. 

However, when it is desired to produce crinkle ' 
or crimp in the filaments or fibers so as to pro 
duce more wool-like products which may be 
used to better advantage in subsequent process 
ing alone or mixed with wool fibers, it has al 
ways been necessary to subject the substantial 
ly straight filaments or fibers to any of several 
after-treatments to produce the desired crinkle. 
For instance, the crinkle may be imposed me 
chanically by means of intermeshing gear-like 
elements, by means of a “stuifer box” type crink 
ler, or by twisting the yarns, setting the twist 
and then untwisting. 

y there is no preferential orientation of the mole 
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It has now been found possible to produce con- y 
tinuous, highly crinkled, thermoplastic filaments 
in the form of a coherent filamentous mass of 
substantial width and thickness and in which 55 

cule in the direction of the filament or ñber 
axis. 

It is, therefore, an object-of this invention to 
provide novel filaments and fibers of organic 
solvent-soluble thermoplastics which are highly 
crinkled and which show no preferential orienta 
tion _of the molecules along the fiber axis. 
Another object of this invention is to pro 

vide a new process of spinning from solution 
in organic solvents thermoplastics so as to pro 
duce highly crinkled continuous filaments which 
exhibit no preferential molecular orientation 
along the filament axis, and collecting the same 
in the form of a coherent massthaving’substan 
tial width and thickness. 
A further object o_f this invention is to provide 

new composite structures comprised of highly 
crinkled filaments or fibers of an organic solvent 
soluble thermoplastic, which filaments or fibers 
show no preferential orientation of the mole 
cules. ì 

A speciñc object of this invention is to pro 
vide a new process of spinning 'acetone-soluble 
cellulose acetate so as to produce highly crinkled 
continuous filaments which exhibit no preferen 
tial molecular orientation in the direction of the 
filament axis and which are collected as a co 
herent mass having substantial width and thick 
ness. 

Other objects will be apparent from the de 
scription that follows. 
The novel'iilamentous products of this inven 

tion are produced by the dry or evaporative spin 
ning process wherein a solution comprising es 
sentially a thermoplastic filament-forming ma- " 
terial dissolved vin a volatile organic solventl or 
solvent mixture is> extruded in the form of fine 
streams into -an evaporative atmosphere un 
der such conditions that the extruded material 
is subjected only to compressive force until it sets 
in the form of self-sustaining filaments; i. e., the 
spinning solution is extruded under (1) sumcient 
pressure or at a sufficiently high jet velocity that 
the filaments formed are pushed away from the 
extrusion zone by subsequently extruded mate 
rial issuing from the jets, and (2) in the absence 
of any tension on the freshly formed filaments 
until they are substantially set. 
The filaments so produced are characterized by 

a combination of properties unique in the art of 
artificial thermoplastic organic solvent-soluble 
filaments. They are strongly but irregularly 
crinkled, the crimps extending in three dimen 
sions as distinct from most mechanically imposed 
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crimps produced heretofore which lle in but one 
plane. When viewed under` high magnification, 
the filaments exhibit rough, unsymmetrical sur 
faces characterized by deeply cut, irregular, dis 
connected p‘îts or channels not found ln any other 
synthetic filament bodiesisee Figures 2 and 3). 
These cuts or channelsmay extend halfway or 
more through the cross-section of the filament, 
and when two or more of these channels occur in 
a given section along the length of the filament, 
as is often the case, there results a sharp change 
in the diameter ,of the filament at these points.. 
For example. the diameter of a typical 12 denier 
ñlament of this invention will vary abruptly from 
a minimum of about 30 micronsv to a maximum 
of about 55 microns at frequent intervals along 
the length of thefilament, and the surface will 
have a .pluralityïof pits or channels about half of 
vwhich will be about 5 microns deep and the re 
mainder 15 microns deep. Cuts as deep as 25 to 
30 microns have been observed. This unique sur 
face structure is accomplished by _a very distinct, 
though irregular crinkle. , At intervals along the 
length of thev filament, web-like formations Iare 
found .which appear to be composed of one or 
more loops in the iiber.' These physical character? 
istics have marked eñects on the properties of> 
individual ñlaments as well as on the properties 
of bundles or masses of filaments. Thus, surface 
irregularities` give rise'to nearly complete loss of 
luster or sparkle. The effect of crinkle on 
bundles of filaments is to give a. surprisingly stable 
mass that maintains its shape under any reason 

and yielding and has considerable resilience. 
Tensile'strength, as usually measured on a per 
denier basis, is apparently much lower than usual 
for cellulose acetate filaments; e. g., where a 

_ highly lustrous cellulose acetate filament of rela 
tively uniform cross-section produced by the con 
ventional dry-spinning method has a tensile 
strength of about 1.4 grams per ̀ denier and an 
elongation of about 25%, a filament from the 
same spinneret operated in accordance with the 
principles of my invention (hence, a filament of 
the same average denier) will have a strength of 
only 0.7 gram per denier and an elongationof 
20%. This is explained by the fact that in meas 
uring the strength of filaments >the breaking 
load registers the strength at the weakest point, 
i. e., the smallest section of the‘filament, whereas 
the denier determination on which the strength 
per unit size is reported is based on the total 
weight of the filament tested. The lower strength 
of my novel filament, then, is due to the diameter 
reductions caused by the deep channels, and the> 
low apparent tenacity and low apparent elonga 
tiôn'arein effect a measure of the characteristic 
unevenness in cross-sectional area of the 'lila 
ments. The filaments of this invention are fur 
ther distinguished by their X-ray diffraction 
pattern which shows a complete random distribu 
tion of the molecules with no preferential molecu 
lar orientation along the ñlament or fiber axis. 

n . The invention may be applied to the spinning 
of any organic solvent-soluble, thermoplastic, 
filament-forming substance-by the dry spinning 

l - technique, so 'long as the filaments are subjected 
only to compressive force until they become set to 
a self-sustaining state. 
The jet velocity of the liquid streams being 

extruded must be suflicient to project them a sub 
stantial distance before their momentum is en 
tlrely lost. High jet velocity is most conveniently 
achieved by the use of relatively small spinneret 
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4 
orifices and by feeding the filament-forming 
solution to the spinneret at a high rate of speed. 

Jet velocities sufliclent-ly high to project the 
liquid streams at least 4 inches from the face of 
the spinneret are preferred. If the filamentous 
streams are projected against a counter-flowing 
fluid stream such as air, the jet velocity need not 
be so 4great nor the distance of travel before the 
filaments reach a self-sustaining state. This 
minimum distance may be further varied by the 
rate of formation of the self-sustaining filaments 
and will be affected not only by the viscosity and 
.concentration of the solution but also by the rate 
of solvent evaporation and by the size of the fila 
ments being spun. In general, this distance will 
be found to lie between 2 inches and 10 inches. 
Spinnerets having _orifices of the order of 0.04 
mm. diameter in combination with a rate of 
metering or solution delivery to give the stream 
a velocity of about 25,000 to 30,000 inches per 
minute as it leaves the orifice are preferred. 
However, larger orifices. for instance 0.05 mm. 
diameter, may -be used and jet velocities maybe 
varied from 20,000 inches per minute to 50,000 
inches per minute. . 
In the preferred practice of this invention, 

absence of tension in the filaments kbeforethey 
become self-sustaining is secured by _projecting 
the liquid stream of filament-forming solution 
in a direction which may range anywhere be 
tween the horizontal and 90° above the hori 
zontal, but which is preferably at an angle of 
from 10° to 60° above the horizontal, and allow 
ing the formed filaments to drop freely to a suit 
able collector. 

While- I do not limit myself to any particular 
theory of invention, it is my belief that during 
the very brief interval of time the projected 
streams of filament-forming material are free 
of tension, the self-sustaining filaments or fibers 
¿are born due to the elimination of the bulk of 
the solvent and during this period of travel under 
the impetus of the initial momentum, the line . 
streams of liquid, the semi-fluid filaments and 
finally the self-sustaining filaments are sub 
jected only to a compression force which, if it 
tends to orient the molecules of the cellulose 
derivative at all, tends to orient them in direc 
tions other than along the fiber axis. Each infin 
itesimal section of the embryonic filament is 
pushed along by subsequent infinitesimal sections 
and as the momentum of an earlier formed sec 
tion diminishes it is “bumped” from behlndby 
the next succeeding section which naturally still 
has a higher momentum. Eventually, the veloc 
ity supplled to any one infinitesimal section 
drops to zero, since there is no force> that tends 
t0 draw the sections on at this stage, and this 
holds back the travel of the subsequent sections 
in the original direction of movement. At this 
point, then, there is a “piling up” of filament 
sections which causes severe undulatlon, crimp, 
or sharp folds to take place and when this point 
is suitably selected the filaments will thereafter 
be sufficiently set >to be self-sustaining and can 
then be collected by any suitable means as a 
coherent mass having substantial width, thick 
ness and length. ' ' 

The filaments and fibers of this invention may 
be produced by any suitable evaporative spinning 
method for forming thermoplastic Lfilaments 
from solutions in organic solvents. -Thus the 
filaments may be spun from a single spinneret 
and formed into a yarn, or a number of spin 
nerets may be grouped together to produce a 
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coherent mass or batting of substantial thick 
ness which has special utility as willl be explained 
hereinafter. , 

Figure 1 of the accompanying drawing illus 
trates diagrammatically one mode of operation 
according to the principles of this invention, 
which mode of operation is preferred for its 
simplicity, ease of operation, and adaptability 
to present available equipment. Figure 2 is a 
copy of a highly magnified cross-sectional view 
of a plurality of filaments produced in accord 
ance with this invention and shows the char 
acteristic deep indentations. Figure 3 is a copy 
of a highly magnified side view of a plurality of 
ñlaments'produced in accordance with this in 
vention and shows the characteristic rough un-l 
symmetrical surface of the filaments. 

Referring to Figure 1, two horizontal parallel 
spinning solution pipes l and 2 are provided, 
each’connected through suitable metering pumps 
3 and 4 to a source of supply (not shown) of 
spinning solution. Each pipe has an equal num 
ber or nearly equal number of spinnerets 5 and 
6 connected thereto and enclosed in the upper 
portion of a spinning cell 1 which is preferably 
jacketed in the usual fashion to permit accurate 
temperature control of the atmosphere within 
the cell and thus facilitate removal of solvent 
from the filaments. Pipes l and 2 are likewise 
suitably jacketed to permit heating o the spir. 
ning solution to the desired spinning tempera 
ture. , 

The two groups of spinnerets are arranged to 
face each other but are turned upwardly so as 
to eject the spinning solution at an angle above 
the horizontal. This angle formed by the line 
of projection of the spinning solution stream 
and the horizontal is preferably about 30°. The 
distance of the spinneret faces in one row with 
respect to the line of spinneret faces in the op 
posing row is selected so as to be very slightly 
more than twice the horizontal component of the 
travel of the spinning solution streams. Thus, 
the streams will have completely spent this initial 
momentum just before and -without colliding 
with the opposing stream and the many self 
sustaining filaments thus formed will drop to 
gether by the action of gravity as a more or less 
continuous batting. 
A collector device, conveniently in the form of 

an endless belt 8, is located for ̀ practical purposes 
below the spinnerets at a distance of from 3 to 
G feet, although this “free fall” distance may be 
as much as 20 or 30 feet. By suitably regulating 
the rate of movement of belt 8, a coherent bat 
ting or mass B composed of highly crinkled con 
tinuous filaments and of any desired thickness, 
e. g. 0.5 inch to 10 inches, may be prepared Vwhich 
may be cutvinto'slabs of suitable length or, if 
desired, processed in a continuous manner, for 
instance, by wetting, impregnating, finishing or 
otherwise treating with a fluid before cutting or 
winding up on a` suitable core. 
Removal of the solvent is effected in the usual 

way, i. e., by providing a constant fiow of an 
evaporative atmosphere about the filaments. In 
the preferred arrangement air is introduced at the 
head of the spinning cell adjacent the spinnerets 
and at the bottom of the cell, and the solvent 
laden air is removed at a point intermediate the 
top and bottom of the cell. To facilitate removal 
of residual solvent it is desirable to have the belt‘ 
8 quite long and enclosed by a low lying enclosure 
9 beyond the point at which the filaments first 
Contact it. Air is passed through the enclosure in 
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a direction counter to the travel of the filaments. 
Any suitable alteration in the arrangement of 
air fiow and heating expedients may of course 
be made as will be apparent to one skilled in the 
art. , ' 

The following specific examples further illus 
trate the invention. Parts are by weight unless 
otherwise indicated. 

Eœample I 

A cellulose acetate spinning solution is prepared 
by dissolving 25 parts of air-dry cellulosev acetate, 
in which the combined acetic acid content is about 
54.5% and which is of medium viscosity, in 75 
parts of acetone containing 2% of water, After 
thoroughly mixing, deaerating and filtering, the 
solution is spun using the arrangement or appa 
ratus shown 
Twelve spinnerets are used arranged in two groups 
of six spinnerets each, and each spinneret has 36 
orifices of 0.04 mm. diameter. A metering pump 
is provided for each group of six spinnerets and 
is operated to give an average delivery through 
each spinneret of 30 grams of spinning solution 
per minute, which means that the average jet Ve 
locity for each orifice is about 30,000 inches per 
minute. Under these conditions, with the jets of 
solution directed at 30° above the horizontal, the 
opposing rows of spinneret faces are spaced 13 
inches apart inasmuch as the horizontal compo- _ 
nent of the stream or filament travel due solely 
to the initial velocity imparted thereto is ap 
proximately 6 inches. The spinning solution is 
heated at the time of extrusion and suiiicient air 
is brought into the vicinity of the spinnerets (as 
is shown in the accompanying drawing) so that 
the filament streams are substantially set or 

~ formed into self -sustaining filaments by the time 
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the action of gravity begins to noticeably take ef 
fect. Five feet below the level of the spinneret 
orifices is located the top surface of an endless 
belt. Air at room temperature is brought into 
the spinning chamber above and along the upper 
surface of the endless belt on which the formed 
filaments are carried and is discharged, laden with 
solvent, through a suitable aspiration pipe. The 
movement of the belt is adjusted to a speed of 
0.1 foot per minute and the partially dried fila 
ment mass or batting discharged therefrom is 
about 24 inches wide and 5 inches thiol:` and has 
a density of about 0.04. 

Example II 

A cellulose acetate solution composed of 25% 
cellulose acetate (combined acetic acid content 
being about 54.5%), 72% acetone and 3% water 
is heated to 58° C. and extruded through a spin 
neret into the atmosphere of an open room. The 
rate of extrusion is 30 grams per minute through 
36 orifices 0.04 mm. in diameter, or at an aver 
age jet velocity of about 30,000 inches per minute. 
The spinneret is directed at an angle of 30° above 
the horizontal, and 4 feet below the spinneret a 
clean surface was prepared on` which the fila 
ments that dropped were collected to form in the 
course of about 10 minutes _a coherent mass of 
highly 'crinkled filaments. The mass formed in 10 
minutes amounted to approximately 0.17 pound, 
occupied a volume of 152 cubic inches and had 
a density of 0.03. ' 

These coherent masses or battings collected at 
the spinning machine are composed of highly 
crinkled filaments continuously extruded and 
therefore of extremely long lengths.A While sub 
stantially endless filaments comprise the coherent 

in the accompanying drawing. ' 
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mass, they are so> intimately associated with each 
other that separation of very long lengths is dif 
ficult. It is undoubtedly for this reason that the 
structin'e so tenaciously holds together and af 
fords an excellent starting material for felting, 
compressing, or otherwise working into strong 
compacted forms as will be related hereinafter. 
Although theinvention has been described spe- ' 

cifically with reference to the spinning of acetone 
soluble cellulose acetate, it is applicable to the 
spinning of any thermoplastic filament-forming 
substance soluble in organic solvent, such as other 
cellulose acetates, cellulose proplionate, cellulose 
butyrate, cellulose ~aceto propionate, cellulose 
aceto butyrate, or the like; organic solvent-soluble 
cellulose ethers such as methyl cellulose, ethyl 
cellulose, benzyl cellulose, or the like; mixed cellu 
lose ether-esters such as methyl cellulose acetate, 
ethyl cellulose propionate, etc.; vinyl polymers 
such as vinyl esters, for example vinyl acetate, 
vinyl ethers such as vinyl acetals; copolymers of 
vinyl chloride and vinyl acetate such as "Vinylite 
V,” copolymers of vinylidene chloride and vinyl 
chloride such as “Saran`,” polystyrene, nylon, 
methacrylate polymers, and the like. Any suit. 
able organic solvent or combination of solvents 
may be used, depending of course upon the spe 
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cific thermoplastic material being spun. Needless . 
to say. in view of the commercial importance of 
acetone-soluble cellulose acetate, this invention is 
of greatest immediate value when applied to the 
production of this type of filaments and iìbers. 
The filaments produced by following the spin 

ning processes described in Examples I and II 
are from 8 to l0 denier in size and strongly but 
somewhat irregularly crinkled. Filament sizes 
may be produced in accordance with this inven 
tion ranging from 4 or 5 denier~ or less up to 20 
or 30 or more, and the number of crimps or 
crinirles per inch and the magnitude of the un 
dulation will, of course, vary a great deal depend 
ing on the filament denier, the spinneret hole 
size, the jet velocity, the angle of extrusion, and 
other spinning conditions. 
When the ñlaments of this invention are col 

lected as a continuous batting as described in 
Example I, they may be converted into wool-like 
tows or laps, and by suitably drawing and blend 
ing, yarns possessing many of the desirable prop 
erties of wool yarns may be made. If desired, the 
continuous ñlament batting may be cut into 
staple lengths and the cut fibers worked up and 

_ processed alone or mixed with wool fibers or other 
synthetic fibers into many desirable spun prod 
ucts. The batting itself may be used as a stuffing 
or insulation material without altering its struc 
ture. For instance, it may be used in comforts, 
sleeping bags, as heat and sound insulation, etc. 
Also, the batting or other filamentous masses 
produced by the practice of this invention-are 
admirably suited for felting ,and may be used 
alone or mixed with Wool to produce felt suited 
for many purposes.  _ 

Not only do these highly crinkled filaments 
have the necessary characteristics to felt and 
tenaciously hang together when subjected to the 
usual felting steps, but they are astonishingly 
useful for many other purposes due to the fact 
that structures having a variety of densities may 
be formed by simply compacting the material. It 
is indeed surprising that even at pressures as low 
as 10 pounds per square inch, in combination with 
heating ~to an elevated temperature of from 30° 
to 100° C. below the softening point of the ther 
moplastic material, filamentous structures com 
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posed entirely of organic solvent-soluble cellulose 
derivatives can be produced which have excellent 
coherence, and without using any binding adhe 
sive therewith, although ln some cases it may be 
desirable to treatthe filamentous mass with a 
solvent prior to pressing to cause the filaments 
to be solvent-welded together or to cause only 
the surface filaments to be solvent-welded. 
Again, by using pressures up to 10 or l5 tons per 
square inch o_r more, while the mass is main 
tained at room temperature or at temperatures 
only slightly thereabove, structures of varying 
degrees of hardness, denseness, and toughness 
may be formed which open up many fields of use. 
As previously stated, it is not at all necessary 

dense, tough, coherent structures. On the con 
trary, high toughness and other desirable physi 
cal properties are possessed by the pressed ma 
terial only when the physical identity of the fila 
ments or fibers is substantially maintained. Prod 
ucts possessing unusually desirable properties 
may be produced by hot pressing under such con 
ditions that the identity of the filaments is ap_ 
parently lost but is regeneratable; i. e., trans 
parent or translucent products are formed but by 
rupturing the product the fibrous structure be 
comes evident.. l 

This invention then opens up vast new fields 
of use for organic solvent-soluble thermoplastic 
filamentous structures. In the field of textiles 
alone the invention makes possible the manufac 
ture of warm, light weight fabrics that have many 
desirable properties of natural wool. Also, the 
filaments and fibers of this invention when mixed, 
blended or otherwise combined with lwool, pro 
duce very desirable effects which have not here 
tofore been attainable by using any other syn 
thetic textile fibers. In compressed form, numer 
ous articles having a wide variety of densities and 
varying degrees of hardness and toughness may 
be formed, and in use will be found to give un 
usually satisfactory service. Furthermore, the 
ease of conversion of the coherent mass of fila 
ments of this invention into dense, tough struc 
tures which may be of any size or shape makes for 
ready adaptability without substantial alterations 
in machinery for making pressed ñbrous articles. 

It will ‘be apparent from the above description 
of the process and productsof this invention that 
they are susceptible to extensive modification 
Without departing from the spirit of the inven 
tion, and it is therefore to be understood that the 
invention is not to be limited except as set forth 
in the following claims. 

I claim: , 

1.` The process of spinning thermoplastic, or 
ganic solvent-soluble, filament-forming material 
to form> crimpy filaments substantially free of 
molecular orientation along the filament axis 
which comprises extruding an organic solvent 
solution of said filament-forming material in the 
form of fine streams upwardly into an evapora 
tive atmosphere under a jet velocitysuñicient to 
project said streams a distance sufficient to per 
mit the setting of said material to the state of 
self-sustaining filaments and thereafter permit 
ting the set filaments to fall `under their own 
weight, Without subjecting themy to added ten 
sion, onto a collecting device. 

2. The process of spinning cellulose organic 
‘ acid esters to form crimpy filaments substantially 

75 

free of molecular orientation along the ñlament 
axis which comprises extruding an organic sol 
vent solution of said cellulose organic acid ester 
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in the form of iine streams upwardly into an 
evaporative atmosphere under a jet velocity suñi 
cient to project said streams a. distance suiiicient 
to permit the setting of said material to the state 
of self-sustaining filaments and thereafter per 
mitting the set filaments to -fall under their own 

‘ weight, without subjecting them to added tension, 
onto a collecting device. 

3. The process of spinning cellulose acetate to 
form crimpy filaments substantially Vfree of 
molecular orientation along the filament axis 
which comprises eXt-ruding an organic solvent 
solution of cellulose acetate in the form of fine 
streams upwardly into an evaporative atmos- . 
phere under a jet velocity sufficient to project 
said streams a distance suiiicient to lpermit the 
setting of said cellulose acetate to the state of 
self-sustaining filaments and thereafter permit 
ting the set filaments to fall under their own 
weight, without subjectirg them to added tension, 
onto a collecting device. . 

4. The process of spinning cellulose acetatev to 
form crimpy filaments substantially lfree of 
molecular orientation along the ñlament axis 

 which comprises extruding an organic solvent 
solution of cellulose acetate in the form of fine 
streams upwardly at an angle of from 10° to 60° 
above the horizontal into an evaporative atmos 
phere under a jet velocity suiiicient to project 
said streams a. distance suiïlcient to permit the 
setting of said cellulose acetate to the state of 
self-sustaining nia-ments and thereafter permit 
ting the set ñlaments to fall under their own 
weight, without subjecting them to added ten 
sion, onto a collecting device. ` 

5. The process of spinning cellulose acetate to 
form crimpy filaments substantially free` of 
molecular orientation along .the filament axis 
which comprises extruding an organic solvent 
solution of cellulose acetate in the form of fine 
streams upwardly at an angle of about 30° above 
the horizontal into an evaporative atmosphere 
under a jet velocity sumcient to project said 
streams a distance suiilcient to permit the set 
ting of said cellulose acetate to the state of self 
sustaining ñlaments and thereafter permitting 
the set filaments to fall under their own weight, 
without subjecting them to added tension, onto 
a collecting device. . 

6. The process of spinning cellulose acetate 
to form crimpy filaments substantially free of 
molecular orientation along the illament axis 
which comprises extruding an organic solvent 
solution of cellulose acetate in the form of iine 
streams upwardly into an evaporative atmos 
phere under a jet velocity suiiicient to project 
said streams from 2 to 10 inches during which 
period of travel said streams set to the state of 
self-sustaining illaments, and .thereafter permit 
ting the set filaments to fall under their own 
weight. without subjecting them to added tension, 
onto a collecting device. . 

7. The process ot spinning cellulose acetate to y 
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form crimpy filaments substantially free of ̀ mo 
lecular orientation along the filament axis which 
comprises extruding an organic solvent solution 
of cellulose acetate in the form of iine streams 
upwardly at an angle of from 10° to 60° above the 
horizontal into an evaporative atmosphere under 
a jet velocity suiiicient to project said streams 
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10 
from 2 to 10 inches during which period of travel 
said streams set to the state of self-sustaining 
filaments, and thereafter permitting the set iil 
aments to fall under their own weight, without 
subjecting them to added tension, onto a collect 
ing device. y _ 

8. The process of spinning cellulose acetate to 
form crimpy filaments substantially free of mo 
lecular orientation along the filament axis which 
comprises extruding an organic solvent solution 
of cellulose acetate in the form of fine streams up 
wardly at an angle of about 30° above the horizon 
tal into an evaporative atmosphere under a jet 
velocity suiiicient to project said streams at least 
4 inches during which period of travel said 
streams set to the state of self-sustaining iii 
aments, and thereafter permitting the set ñl 
aments to fall under their own weight, without 
subjecting them to added tension, onto a collect 
ing device. 

9. The process of spinning cellulose acetate to 
form crimpy filaments substantially free of mo 
lecular orientation along the ñlament axis which 
comprises extruding an organic solvent solution 
of cellulose acetate in the form of iine streams 
upwardly at an angle of from 10° to 60° above the 
horizontal into an evaporative atmosphere under 
a jet velocity of from about 10,000 to about 50,000 
inches per minute whereby to form self-sustain 
ing filaments and thereafter permitting the self 
sustaining filaments to fall under their own 
weight, without subjecting them to added tension, 
onto a collecting device. 

10. The process of forming a filamentous mass 
having substantial width, thickness and length, 
and composed of thermoplastic, organic solvent 
soluble, filament-forming material in the form of 
crimpy filaments substantially free of molecular 
orientation along the filament axis which com 
prises extruding an organic solvent solution of 
said filament-forming material in the form of a 
plurality of ñne streams into an evaporative at 
mosphere, said streams being dividedinto two 
groups of substantially equal numbers so arranged ' 
that the streams of one group are projected to 
ward, in close proximity, and in counterñow to 
the streams of the other group. each of said 
streams being projected upwardly _and under a 
jet velocity sufficient to` projectvsaid streams a 
distance suiilcient to permit the setting of said 
material to the state of self-sustaining iilaments 
and thereafter permitting theset filaments to 
fall together under their own weight, without sub 
jecting them-to'added tension, onto a collecting 
device.> . 

11.~ The process of claim 10 wherein the thermo 
plastic, organic solvent-soluble, filament-forming 
material is cellulose acetate and the organic sol- . 
vent is acetone. _ . - 
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