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This invention relates to cellulose derivative 
cut staple fibers and to the production thereof, 
and more particularly to the production of 
crimped cut staples having an appearance closely 
simulating natural wool. 
This application is in part a continuation of 

our application, Serial No. 114,078, filed December 
3, 1936. 
As is Well-known, synthetic filaments or fibers 

produced from cellulose derivatives, particularly 
cellulose organic derivatives such as cellulose 
acetate, cellulose acetate propionate, the cellu 
lose ethers and others, have a smooth exterior 
surface. Natural wool fibers, on the other hand 
(and cotton fibers to a lesser degree) are char 
acterized by irregularity of surface formation and 
cross-section and a natural kinkiness which gives 
them their characteristic woolly appearance and 
feel and a high degree of resiliency. This kinki 
ness or wooliness renders such fibers especially 
well adapted for the manufacture of various 
types of yarns and fabrics, especially those which 

agent Or bath. In other words, all of the prior 
art methods have been based upon the idea of 
treating the fibers exterray as distinguished 
from the method more fully set forth hereinafter. 

5 

10 

15 

20 

are subjected to hard wear, because of the fact 
that it enables them to be readily spun into strong 
threads by virtue of the interlocking of the indi 
vidual fibers. As indicated, synthetic fibers are 
ordinarily lacking in this natural wooliness or 
rinkiness and therefore, as ordinarily produced, 
are inherently unadapted for the same uses to 
which natural wool and cotton fibers can readily 
be applied. - 
Workers in the synthetic silk, industry, recog 

nizing these inherent defects of synthetic mate 
rials, have made numerous but unsuccessful at 
tempts to simulate natural wool flbers, but none 
of the expedients thus far suggested have re 
sulted in a practical, satisfactory wool substitute. 
The prior art contains numerous references to 
"artificial wool or cotton,” “wool-like fibers,' 
"staple fibers having a crinkled cotton-like struc 
ture,' "wool substitute,' and the like, but the fact" 
remains that the art does not disclose, nor has 

30 

40 

The principal object of the present invention is 
to provide a process of producing a wholly new 
and improved type of cellulose derivative cut 
staple fiber of irregularly rounded cross-section 
closely resembling natural Wool in appearance 
and in its ability to be spun into yarn and woven 
into fabrics closely resembling fabrics produced 
from natural Wool. A further object is to pro 
vide a process whereby cellulose organic derivative 
filaments, particularly those produced from 
cellulose acetate may be converted into a form 
closely simulating natural Wool fibers. A still 
further object is to provide a process of making 
Cellulose Organic derivative flaments of Such 
character as to be readily convertible into a kinky 
or wool-like condition. Another and more spe 
cific object is to provide a new type of wool sub 
stitute in which the individual fibers are char 
acterized by a unique external configuration and 
unique physical and chemical properties, particu- . 
larly a high degree of resiliency and the ability to 
retain their resiliency, natural luster and char 
acteristic wool-like condition, even when Sub 
jected to repeated Scouring in hot aqueous baths. 
A further specific object is to provide a new and 
improved type of spun yarn Suitable for a wide 
variety of purposes, including knitting, weaving 
and the like, and particularly adapted for the 
manufacture of suitings, blankets and many other 
textile materials. A still further specific object 
is to provide a new type of fabric characterized 
by the presence therein, in whole or in part, of a 
new and improved type of synthetic wool staple 
yarn herein described. Other objects will appear 
hereinafter. 
These objects are accomplished by the follow 

ing invention, which, in its broader aspects, com 
prises incorporating in the cellulose derivative 

anyone, until the advent of the present invention 
come forward with, synthetic staple which actu 
ally simulates natural wool and is capable of 
being spun or woven into fabrics closely resem 
bling fabrics produced from the natural product. 

It is noteworthy that practically all of the 
methods thus far suggested for the production of 
synthetic staples had been based, either upon the 
principle of subjecting the fibers to drastic ex 
ternal physical modification, as by cutting under 
tension, molding and then cutting, stretching, 
pressing, and the like or upon the principle of 
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solution or dope from which the flaments are to 
be spun, a crimping, crinkling, or kinking agent 
which gives the filaments the property of becom 
ing crimped, kinky or wool-like in appearance 
when they are subsequently treated with a non 
Solvent for the cellulose derivative filament ma-. 
rterial at a moderately elevated temperature; 
spinning the dope into filaments in the usual 
manner, cutting the flaments into staple lengths 
and subjecting the cut staple to the action of a 
non-solvent in liquid or vapor form at a tempera 
ture of about 100 C. or over. The fibers even 

applying to fibers externally a chemical crimping when subjected to this rather drastic treatment, 



2 
do not, under the conditions of operation de 
scribed herein, appreciably lose their character 
istic luster or strength. 

In the accompanying drawing, constituting a 
part hereof, Figs. 1, 2, and 3 depict three different 
filaments (upon an enlarged scale) of Woolrike. 
cut staple filaments selected at random from a 
batch made in accordance with our invention. 

Figs. 4, 5, and 6 illustrate cross-sections of 
typical flaments also selected at random from a 10 
batch of the same type of filaments as illustrated 
in Figs, , 2, and 3. - 
We have found that a rather wide range of 

substances may be employed as the crimping or 
crinkling agent in accordance with our inven- l6 
tion. , We have found it somewhat difficult to 
define the exact physical properties of those com 
pounds which we define as crimping or crinking 
agents. Apparently there is some unusual rela 
tionship between the cellulose organic deriva- 20 
tives and certain compounds which may be in 
corporated therein which causes crinkling, upon 

. Subsequent treatment of the fibers as herein de 
fined. Obviously the agent must cause crinkling 
but not with any substantial delustering or weak- 25 
ening of the fiber, We have demonstrated that 
another characteristic of the Crinkling agent is 
the fact that the subsequent non-solvent treat 
ment does not remove the crinkling agent from 
the fiber, although. a. Substantial percentage of 30 
the agent normally is removed. The crinkling 
agent must, of course, be substantially compatible 
with the cellulose organic derivative; we have 
found that the agent may fall under the classi 
flication of a solvent, semi-solvent, plasticizer or .35 
merely a conditioning component for the cellu 
lose organic derivative. To be considered a 
crinkling agent within the scope of this applica 
tion, the agent must be capable of producing 
greater than about 10 crimps per inch in the cel- 40 
lulose organic derivative fiber as we do not regard 
a fiber with a lesser number of crimps per inch 
as simulating wool in appearance. Among the 
many compounds which we have found eminently 
satisfactory as crinkling agents are high boiling 45 
plasticizers such as glycerol triproponate, 
glycerol tributyrate, dimethyl phthalate, dibutyl 
phthalate, dibutyl tartrate and mixtures of these 
plasticizers, such for example, as a mixture of 
ortho- and paratoluene ethyl sulfonamides, sold 50 
under the trade name "Santicizer 8.' Ethyl 
phthalyl ethyl glycollate, sold under the trade 
name 'Santicizer E-15," has also been found to 
be satisfactory. While any of the aforementioned 
plasticizers may be successfully employed in con- 55 

- 1,000,000 denier, this being passed to a stapling nection with cellulose acetate and other cellulose 
organic derivative flaments, we prefer the use 
of glycerol tributyrate as this compound appears 
to be outstanding in its ability, to bring about 
the above-mentioned crimping action under the 60 
conditions of our process. . 
In addition to compounds which are generally 

regarded specifically as plasticizers, we have 
found that certain other agents which may be 
regarded as solvents or semi-solvents for cellul-6 
lose acetate and other cellulose organic deriva 
tives give highly satisfactory results as crimping 
and crinking agents when employed in accord 
ance with our invention. Among those we may 
mention those aliphatic ketones having a boiling 70 
point of over approximately 100 C., such as 
diethyl ketone, dipropyl ketone, diamy ketone, 
methyl isopropyl ketone, methyl isobutyl ketone, 
methyl ethyl ketone, methyl amyl ketone, and 
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compounds, we have found that methyl cellosolve 
(the monomethyl ether of ethylene glycol) and 
carbitol acetate (the acetate of diethylene glycol 
monoethyl ether) may be used. 
So far as the production of the yarn itself is 

concerned, it may be made according to standard 
acetate yarn practice. For example, we may en 
ploy a process broadly similar to that disclosed 
in the Stone U.S. Patent 2,000,047 or the Stone 
U. S. Patent 2,000,048. In such a process a cellu 
lose acetate spinning dope of suitable composition 
may be prepared in accordance with known 
technique. Preferably the dope is a triple fl 
tered bright luster dope to which a crimping 
agent has been added in an amount correspond 
ing to 1 to 15% on the dry weight of the cellu 
lose acetate. The dope is then extruded through 
a spinneret having the type of extrusion orifices 
to give flaments of the proper denier. For ex 
ample, if a 10 denier filament is desired, a spin 
neret having extrusion orifices of .1 mm. in di 
ameter will be suitable. The dope passes through 
a candle filter heated to about 69° C. and is ex 
truded downwardly, the flaments being carried 
through a body of evaporative medium such as 
air which passes countercurrently to the fla 
ments and upwardly through the spinning cabi 
net. The air temperature may vary as desired, 
an appropriate temperature in the cabinet being 
represented by an inlet temperature of some 
where in the neighborhood of 100 to 110° C. and 
an outlet temperature of about 78°C. The air 
may pass through the cabinet, which may range 
in length from 10 to 20 feet in height, the air 
passing out of the cabinet at a point somewhere 
about of the way from the top as disclosed 
in the above-mentioned Stone patents, at a speed 
corresponding to about 23 cubic feet per minute. 
Due to the fact that the agents which we prefer 

to employ in our invention have relatively high 
boiling points, that is, above 100 C., the yarn 
emerges from the spinning cabinet carrying the 
main body of the agent entrained therein. The 
filaments, either before or after they leave the 
cabinet may, if desired to facilitate winding, be 
subjected to a lubricating treatment. This may 
be done by conducting the yarn as it emerges 
from the cabinet through a bath of the lubricant 
or in contact with an applicator roll dipping in a 
lubricant bath. The yarn may then be wound on 
bobbins and stored for future treatment or it may 
pass directly to the stapling operation. In either 
case, a plurality of yarn strands or threads are 
Warped together to form a high denier roving 
of a convenient size, for example, a roving of 
machine where the flaments are cut to the de 
sired length. In making so-called short wool type 
staple we may employ three denier flaments and 
cut to a staple length of 2%-4 inches, while in 
making the long wool type staple we may employ 
5-20 or even 25 denier flaments and cut from 
4-inches. These figures are of course merely il 
lustrative as we may employ flaments of a 
greater or less denier and cut to other lengths. 

upon the particular type of 
product required. - 
At this point, it may be well to state that, al though the more important aspect of our inven 

tion is the production of wool type cellulose deriv 
ative staple, nevertheless the broad scope of our 
invention includes the production of a type of 
staple somewhat resembling natural cotton 
fibers, particularly as regards its ability to be 

diacetone alcohol. In addition to these ketonic 75 spun into yarn on the cotton system. Broadly 
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considered, the cotton type staple produced in 
accordance with our process differs from the 
wool type only in a matter of staple length, the 
cotton type staple being cut to a length of 1-1% 
inches as compared to a length of 2%-7 or more 
inches for the wool type staple. 
After the cutting operation the staple yarn is 

preferably, although not necessarily, subjected to 
a mechanical opening treatment, such as by sub 
jecting it to a blast of air or mechanically equiv 
alent treatment. 
This mechanical opening treatment is desirable 

for the reason that it permits the crinking action 
upon each cut flament to take place with greater 
facility and furthermore permits us to further 
dry the cut flaments to remove the residual ace 
tone (some 5 to 10% being contained therein) 
from the filaments. This further drying is ac 
complished by merely conducting the opened fla 
ments through a tunnel dryer by means of a con 
veyor, the dryer being heated to approximately 
105 C. at the hottest point, the hot air being 
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conducted slowly through the dryer countercur- . 
rent to the movement of the fibers. The cut 
staple is then subjected to the crimping opera 
tion per se which consists in subjecting it to the 
action of a boiling or hot vaporous non-solvent 
bath. The bath is preferably first brought to a 
temperature of approximately 95 to 105 C, and 
the staple is immersed into it in such amount 
that there will be present enough non-solvent to 
easily wet the staple. The material is allowed to 
remain in the bath for a sufficient length of time 
to bring out the crimping effect which, under 
ordinary circumstances, is about 5 to 30 minutes. 
During the non-solvent treatment a considerable 
proportion of the crimping agent originally in 
corporated in the dope is removed from the 
staple and, in some manner, the explanation of 
which is not entirely clear, the simultaneous 
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action of the crimping agent and the hot non 
solvent result in imparting a pronounced crimp 
to each of the individual fibers. Although a 
rather wide range of non-solvents may be em 
ployed in or as the crimping bath, we prefer to 
employ compounds characterized by the pres 
ence therein of one or more hydroxyl groups, 
which compounds, although generally to be re 
garded as non-solvents, nevertheless presumably 
have a latent solvent or softening action on the 
cellulose derivative material of the filaments. In 
general, mono- or polyhydric alcohols are suit 
able. Examples of compounds of this nature 
which we have found particularly satisfactory 
for the purposes of our invention are glycerol, di 
ethylene glycol, amyl alcohol and water. . 
The staple may then be removed from the 

crimping bath and treated to give it antistatic 
properties by immersion in a suitable antistatic 
bath. Such baths and the methods of using 
them are described and claimed in the copending 
application of W. T. Jackson and W. G. Faw, 
serial No. 114,077, filed December 3, 1936 and 
corresponding to U. S. Patent 2,197,930 and the 
application of J. R. Caldwell, Serial No. 114,085, 65 
filed December 3, 1936. The staple after removal 
from the antistatic bath is dried by any suitable 
means such as a current of moderately warm air 
and is then ready for working up on the usual 
textile machines. 
The crimp imparted to the staple by the above 

described process gives it a decided woolly ap 
pearance and feel. Not only does the product 
bear a striking resemblance to natural wool in 
appearance and feel, but also possesses to a high 3 

3 
degree the resiliency and kinkiness peculiar to 
wool fibers. It should also be noted that the 
crimp or kinkiness and resiliency of fibers pro 
duced in accordance with our invention is per 
manent and is not stubsequently lost in further 
processirig of the staple or the spun yarns and 
fabrics produced therefrom for the reason that 
cellulose organic derivatives have high tensile 
strength at atmospheric temperatures and do not 
lose their residency until a temperature is reached 
which causes the cellulose organic derivative to 
flow, due to its thermoplasticity. At the same 
time this thermoplasticity is of value in that 
fabrics, such as suitings, made from or contain 
ing our improved fibers can be pressed with a 
hot iron and, because of the thermoplasticity of 
the cellulose organit derivative, cause a crease 
to be taken by the cloth much more readily and 
permanently than natural wool. At the same 
time the resistance of the cellulose organic deriv 
ative fiber to deformation at atmospheric tem 
perature contributes to the fabric an ability to 
resist mussing or wrinkling to even a greater ex 
tent than natural wool fabrics. 
Another feature of our staple filaments and 

one which additionally distinguishes them from 
any other products of the prior art is the fact 
that they have a characteristic irregularly 
rounded, or "potato-shaped' cross-section. Ref 
erence to Figs. 4, 5, and 6 of the drawing illus 
trating cross-sections of typical crimped staple 
filaments produced in accordance with our in 
vention will clearly show that the cross-section 
of each flament is distinguished by the presence 
of a plurality of rounded cusps projecting from 
the more or less round main body structure of 
the flaments. It will thus be clear that the 
crinkled or crimped appearance of the flaments 
of our invention is not due to any effect such as 
that obtained when flattened or ribbon-like fla 
ments are twisted or otherwise mechanically dis 
torted. k 
As will be evident from a consideration of Figs. 

1, 2, and 3 of the accompanying drawing, it is a 
5 further characteristic of the staple fibers of our 
invention that they have, normally, considerably 
more than 10 kinks per inch, and on the average 
more than 20 kinks per inch, many fibers pro 
duced by out invention having as many as 30 
to 40 or even more kinks per inch. It will be 
observed that these kinks do not occur in one 
plane-which is a very useful characteristic of 
such fibers. Thektriks per inch are easily counted 
by inspecting the fiber under a microscope with 
a black background, by the use of a one inch field. 
The kinks perfnch in several fibers (say ten) are 
counted and the average taken as representative 
of the number of kinks per inch of the fibers in 
that batch. Because of the high resistance of 
these fibers to deformation, the resistance of the 
fiber to loss of kink when a fiber is placed under 
tension is quite refnarkable, i. e. when a single 
fiber is placed under tension, the tension must 
be quite high-relatively-before there is ap 
preciable loss of kink and permanent straighten 
ing of the fiber. When our new fibers are made 
into a roving and the roving drawn into a yarn, 
the yarn-e-for the above reasons-has a tensile 
strength in excess of that of natural wool yarn. 
The crimped cut staple fibers herein described 

are idental in all respects with the material 
referred to in our coopefading application Serial 
No. 114,078, fled December 3, 1936, of which the 
present application is in part a continuation. 
Our invention will be more fully understood 



4. 
by reference to the following examples and de 
scription in which we have set forth several of 
the preferred embodiments of our invention which 
are included merely for purposes of illustration 
and not as a limitation thereof. 

Eacample I-A cellulose acetate spinning dope 
was prepared containing 26.07% cellulose acetate, 
64.63% acetone, 6.68% water, and 2.62% (repre 
senting 10% based on the weight of the cellulose 
acetate) of dipropyl ketone (boiling point 144 
C.). This dope after triple filtration was passed 
to a candle filter maintained at a temperature of 
69' C. and thence through a spinneret having 
extrusion orifices of about .1 mm, in diameter and 
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mounted in a spinning cabinet of about 20 feet lis 
in height, of the type referred to in Stone U. S. 
Patent 2,000,048. The filaments were spun down 
wardly at a linear speed of about 330 feet per 
minute, the flaments passing countercurrently to 
a body of heated air passing through the cabinet 20 
at a speed of approximately 23 cubic feet per 
minute, the air inlet temperature being about 
110' C. and the air outlet temperature being about 
78 C. The draft (peripheral roll velocity divided 
by the linear velocity of extrusion) was 1.5. These 
Spinning conditions give an 8 denier flament. 
The flaments emerging from several cabinets 

operated as above described were lubricated by 
application thereto of an antistatic lubricant com 
posed of a mixture of mineral oil and the diethyl 
cyclohexylamine salt of a sulfated higher fatty 
alcohol and warped into a roving of about 1,000 
000 denier, this being done by feeding the fla 
ments from a plurality of spinning cabinets to a 
converging point where the roving is formed, the 
flaments in the rowing being in substantially 
parallel relationship to one another. This rowing 
was then fed to a stapling machine of standard 
construction and cut into staple lengths of 3 to 4 
inches after which the cut material was opened 
by means of pickers and further dried. The staple 
was then entered into a bath of boiling water 
in such amount as to have present in the bath 
one part by weight of staple to about 30 parts 
by weight of water and boiled for 5 to 30 minutes 
(depending on the extent of crimping desired), 
removed, centrifuged, and dried in a current of 
warm air maintained at a temperature of about 
95° C. 
The resulting product was a cut staple having 

a high degree of crimp or kinkiness and resency, 
an irregularly rounded, "potato-shaped" cross 
section and closely resembling natural wool in ap 
pearance and physical properties. The individual 
staples possessed a high degree of luster, notwith 
standing the fact that they had been exposed to 
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ments. A crimped wool-like product was pro 
duced. y 

Eacample IV.-The procedure of Example was 
employed to produce a crimped cut staple, except 
that about 10%, based on the weight of the cellu 
lose acetate, of diamy ketone was employed in 
the spinning dope. As in the previous examples, 
a crimped, woolly product adapted for the manu 
facture of spun yarns was obtained. 

Eacample W.--A spinning dope was prepared 
containing 27.3% by Weight Cellulose acetate 
propinonate, 7% water and 65.7% acetone. Into 
this dope there was incorporated about 1.3% 
based on the dry weight of the cellulose acetate 
propionate of glycerol tributyrate. This dope 
after triple filtration was passed to a candle fliter 
maintained at a temperature of 69-71 C. and 
thence through a spinneret having extrusion 
orifices of about 06-08 mm. in diameter end 
mounted in a spinning cabinet of about 20 ft. in 
height of the type referred to in the Stone attent 
2,000,048. The filaments were spun at a linear. 
speed of about 300-600 ft. per minute, the filia 
ments passing countercurrently to a body of 
heated air passing through the cabinet at a speed 
of approximately 20-23 cubic feet per minute, the 
air inlet temperature being about 105 C, and the 
outlet temperature being about 80° C. The draft 
was 1-17. These spinning conditions gave 9-5 
denier filaments. : 
Yarn from a plurality of cabinets operated as 

described in the previous paragraph was fed di 
rectly to a rotary staple cutting machine and cut 
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to a staple length of 5-7 inches. The cut staple 
fibers were then immersed in a crimp-inducing 
bath of boiling water and thereafter treated as 
described in Example I. As in the previous ex 
amples, the product was a crimped, cut staple of 
irregularly rounded, bulbous or "potato-shaped" 
cross-section closely resembling natural wool in 
appearance and physical properties. In this par 
ticular case there were about 25 to 30 crimps per 
inch imparted to the staple. 
We may produce a cut staple having even a 

higher number of crimps per inch by employing 
a Somewhat higher viscosity cellulose acetate 
than what is regarded as normal in the industry. 
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the action of boiling water which would ordinarily 
be expected to bring about marked delustering. 
About twenty crimps per inch were found to 60 
have been imparted to the staples. 

Eacample II.-The same procedure as that of 
Example I was followed, except that the spinning 
dope contained 7%, based on the weight of the 

By the use of such cellulose acetate and the use 
of glycerol tributyrate as the crimping agent we 
have been able to obtain under the approximate 
conditions set forth under Example V, cut staple 
Eng as many as 40 or even more crimps per 
Inc. 

While the foregoing examples have been based 
upon the use of substantially boiling water as the 
non-solvent for our process it has been pointed 
out elsewhere herein that other non-solvents may 
be employed. For instance, instead of water we 
may employ such non-solvents as glycerol, di 
ethylene glycol, amyl alcohol and the like so long 
as they are non-solvents for the flaments at the 
temperatures employed, or at least do not have 

action thereon. 
cellulose acetate, of methyl amyl ketone. As in 5 
Example I, a product having a pronounced crimp 
and resiliency, an irregularly rounded cross-sec 
tion and closely simulating natural wool was 
produced. 
Ecample III-A cut staple cellulose acetate 70 

yarn closely resembling natural wool was pro 
duced by following the procedure of Example I, 
except that 8%, based on the weight of the cellu 
lose acetate, of diacetone alcohol was added to 

anything more than a latent solvent or softening 
In addition, instead of immersing the filaments 

in a non-solvent liquid we may vaporize the non 
Solvent liquid at a temperature of approximately 
100 C. and cause the vapors to pass through the . 
cut flaments until the desired crimping action. 
is obtained. - . 

Although we have found it convenient to illus 
trate our invention by reference to certain specific 
examples and to certain conditions of operation, 
it will be apparent that many modifications are 

the spinning dope prior to extrusion of the fla- 75 possible within the scope of our invention. 
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example, we may employ cellulose acetates, cel 
lulose propionates, cellulose acetate proponates 
and other single or mixed organic acid esters of 
cellulose of varying degrees of acylation dissolved 
in varying solvent combination in making up the 
spinning dope. However, all of such solutions or 
dopes are, in accordance with our invention, 
characterized by the presence therein of a high . 
boiling compound boiling at Or above approxi 
mately 100° C. 
The amount of the high boiling crimping com 

pound may vary within rather wide limits, de 
pending, not only upon the particular cellulose 
derivatives employed in the spinning dope, but 
also upon the degree and kind of crimping effect 
desired in the finished staple fiber. For example, 
When employing cellulose acetate or other cel 
lulose Organic derivative as the filament material, 
We may use as little as about 1%, based on the 
dry weight of the cellulose derivative material, 
of the crimping compound. On the other hand, 
We may employ as much as 25% or more of the 
crimping compound. As indicated in Example V, 
one of the most satisfactory compositions which 
We have employed for the manufacture of wool 
type staple in accordance with our invention is 
One containing .36 part by Weight of plasticizer 
to 27.3 parts by weight of cellulose acetate, repre 
senting about 1.3% of the plasticizer, based on 
the weight of the acetate. 
The preferred range for most crimping agents 

is about 1 to 15%. In general, it may be said 
that the higher the concentration of the crimp 
ing agent in the flaments before treatment in 
the hot crimping bath, the more intense will be 
the crimping effect. However, the greater the 

O 
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amount of plasticizer the lower will be the tensile 
strength of the filaments, and it is therefore, a 
question of balancing the maximum crimp de 
sired against the minimum decrease in tensile 
strength permissible. , 

Iikewise, the temperature of the spinning dope, 
Speed of spinning, temperatures of the evapora 
tive medium in the spinning cabinet, speed of the 
evaporative medium passing through the cabinet, 
draft and the like, may vary rather widely to meet 
varying conditions or to meet the requirements 
of particular types or denier of staple it is de 
sired to produce. In producing the longer wool 
type staple it is desirable to employ a rather 
high denier yarn. Under stuch circumstances, 
the spinning speed will be relatively lower than 
the spinning speeds employed for the lower denier 
staples, and the various conditions of spinning 
such as air temperatures, air speed, draft and 
other factors will be adjusted accordingly. 
As indicated above, we have succeeded in pro 

ducing an entirely new type of cellulose deriva 
tive staple which, in its physical properties and 
appearance and its ability to be woven into spun 
yarn and employed in the manufacture of many 
different types of textile fabrics is absolutely 
unique. While we do not confine ourselves to 
any particular theory to explain the unusual 
results obtained by the process of our invention, 
it appears that the development of the charac 
teristic configuration of the staple is due to the 
combined action of the high boiling Crimping 
agent employed in the spinning dope and the 
action of the hot non-solvent thereon. It ap 
pears that, due to some action of the crinping 
agent on the cellulose derivative material, the 
explanation of which is not clearly understood, 
the filament material is brought into a condition 
in which the non-solvent causes it to crimp, 
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crinkle or, in a sense, shrivel and assume the 
characteristic wool like condition. This crimp 
ing action may conceivably be due to a hetero-. 
geneous disposition of the agent in the cellulose 
derivable material which gives rise to some SOrt 
of micellar re-arrangement of the cellulose de 
rivative material such that, under the influence 
of the hot non-solvent, certain strains are re 
leased, equalized or created throughout the body 
of the filament material. Whatever the explana 
tion may be, the crimping action is exclusively 
induced by the presence in the interior of the 
filament of the crinkling rather than by exclu 
sively external means. Although, according to 
our invention the crimping effect is finally in 
duced by the application of an external agent, 
namely, the hot non-solvent, the desired results 
are obtained Only by employing a high boiling 
compound as an ingredient of the spinning dope 
as set forth above. This clearly distinguishes 
our process from all of the prior art processes 
referred to above, which depend exclusively upon 
the external application of Crimping agents of 
various kinds or upon the application of external 
molding, stretching or other mechanical forces 
to the surface of the fiber. It appears that 
inducing the Crimping action from the interior 
of the fiber is the necessary condition for the 
production of a truly wool-like staple. In any 
event, the fact remains that until the advent of 
the present invention, the prior art has never 
brought forward a satisfactory wool substitute, 
nor So far as We are aWare, has any Satisfactory 
Synthetic Wool fabric been produced prior to Our 
invention. 
A further and definitely distinguishing char 

acteristic of Our invention is the fact that the 
resiliency, strength and luster of our staple fibers 
is substantially uneffected by treatment with hot 
Water or other cellulose derivative non-solvent. 
Quite Contrary to what would be expected by 
Subjecting Such plastic material as cellulose 
acetate, for example, to the action of hot Water, 
no incipient precipitation. With consequent de 
lustering Occurs and the fibers retain their origi 
nal luster. In addition, the original strength 
and resiliency of the fibers is substantially 
preserved. 
Another Outstanding characteristic of the wool 

like staple fibers produced in accordance with 
Our invention is the fact that the crimping is 
permanent and is not removed, either in process 
ing on the various types of textile machinery 
involved in the manufacture of spun yarns and 
the manufacture of such yarns into textile fab 
rics, or by repeated washing in aqueous scour 
baths. In fact, even after repeated scouring in 
relatively strong Soap solution, our staple retains 
its . Original Wool-like configuration, resiliency, 
brilliance and luster, and fabrics such as “wool' 
blankets and other fabrics produced rom our 
material may be repeatedly washed and cleansed 
in accordance with standard laundering prac 
tice without shrinkage or other adverse effect 
thereon. Furthermore, the material is com 
pletely moth-proof, a feature which places fab 
rics produced from this type of staple definitely 
in a class by themselves. 

It will be evident from a consideration of the 
properties of our new wool type staple that it 

5 

is susceptible of a wide variety of uses. For 
example, it may be employed in the manufac 
ture of spun yarns according to accepted stand 
ard practice and with standard machinery. As 
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a matter of fact, it is one of the outstanding 
characteristics of our product that it so nearly 
simulates natural wool that it may be processed 
in accordance with standard practice and with 
out any alteration of conditions or equipment. 
However, we should point out that our product 
is in many respects outstandingly superior to 
natural raw wool, since it may be employed di 
rectly in the various processing Operations and 
spun into yarn without the necessity of removing 
foreign substances which are always present in 
the natural product. As is well-known, in the 
processing of natural wool it loses in some in 
stances anywhere from 15 to 30% or more of its 
weight in processing, this loss being represented 
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by sticks, burrs, dirt, grease and other foreign 
substances, as well as the combing out of fibers 
having too short a length to be useful in the 
manufacture of yarns. The scouring of grease 
from wool requires large machines and consider 
able labor, adding to the cost of processing. 
De-burring operations require large machines 
or carbonizing. Either the mechanical or chemi 

20 

cal de-burring operations add to the cost of 
processing natural wool. It will be readily under 
stood that none of these inherent defects are 
present in the wool type staple of our invention. 

Not only is it possible to obtain much higher 
yields of finished product when employing Our 
wool type staple than is possible with the natural 
product, but we are enabled to definitely control 
the length of the various staples entering into 
a given yarn product. Whereas natural wool 
contains fibers varying in length, our product 
can be produced so that all of the staples are of 
substantially equal length and denier. However, 
and as is well-known it is desirable to enaploy a 
blend of different staples for the production of . 
various types of spun yarn. For instance, it may 
be desired to use a mixture of short and long 
staples. In such a case, we may use a mixture 
of Wool type staples varying in length all the 
way from about three inches to about seven 
inches or more. Due to the fact that we have 
direct control over the staple length, We can 
readily and exactly control the composition of 
a given blend. In general, if various denier 
staples are used, the best covering power is 
obtained if the smaller flaments are in the 
shorter lengths and the larger denier staples are 
in the longer lengths. By using a blend of the 
various lengths of staples and varying the fla 
ment denier it is easily possible to duplicate the 
real wool blends now commonly employed in the 
production of wool yarns, - 
The wool type cellulose derivative staples of 

Our invention may, as indicated above, be em 
ployed in the manufacture of spun yarn and also 
yarns employed for ordinary knitting purposes. 
These spun yarns may be employed in the manu 
facture of suitings, blankets, and many other 
types of fabrics. One of the most important 
uses of Our product is in the manufacture of 
mohair. In fact, Our product may be employed 
as a substitute for all or part of the natural wool 
now employed in making this type of fabric. 
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ployed or vice versa. All of the above types and 
combinations of yarns and fabrics are included 
within the scope of our invention. In using both 
the composite yarn and the type of cloth con 
struction just referred to, numerous attractive 
cross-dyeing effects may be obtained. 

It will thus be apparent that our invention 
represents an outstanding advance in the art of 
producing artificial textile materials, especially 
in that it enormously extends the field of applicae 
tion of cellulose organic derivative flaments. In 
fact, Our Work leads us to the conclusion that the 
Wool type staple produced in accordance with 
our invention may be employed in practically all 
cases where natural WOO filbers are now used. 
Not only is our material a practical substitute 
for natural wool, but in many respects it is 
vastly superior thereto, especially as regards its 
luster, brilliance, purity and other characteristics. 
What we claim is: 

the method of making Crimped cellulose 
organic derivative cut staple fibers having a high 
resiliency and capable, when fabricated into tex 
tile products, of retaining their resiliency and 
crimp under normal conditions of use resembling 
that of natural wool, which comprises forming 
flaments of irregularly rounded cross-section 
from a cellulose organic derivative dope contain 
ing a glycerol ester of an aliphatic acid having 
three to four carbon atoms, removing the solvent 
therefrom but substantially retaining the glycerol 
ester therein, cutting the filaments into staple 
lengths and subjecting the cut staples to the 
action of boiling water. 

2. The method of making crimped cellulose 
acetate cut staple fibers having a high re 
siliency and capable, when fabricated into tex 
tile products, of retaining their resiliency and 
crimp under normal conditions of use resembling 
that of natural wool, which comprises forming 
filaments of irregularly rounded cross-section 
from a cellulose acetate dope containing a 
glycerol ester of an aliphatic acid having three 
to four carbon atoms, removing the solvent 
therefrom but substantially retaining the glycerol 
ester therein, cutting the flaments into staple 
lengths and subjecting the cut staples to the 
action of boiling water. 

3. The method of making crimped cellulose 
organic derivative cut staple fibers having a high 
resiliency and capable when fabricated into tex 
tile products, of retaining their resiliency and 
Crimp under normal conditions of use re 
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Our wool type staple may also be employed in 
the manufacture of so-called mixed Or composite 
yarns by mixing the wool type staple with cot 
ton, silk, natural Wool or other types of textile 
fibers and spinning in the usual manner. Yarns 
spun wholly or partly from our product may glso 
be used in the manufacture of composite fabrics 
in which a cotton warp and a wool filling is em. 
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sembling that of natural wool, which comprises 
forming flaments of irregularly rounded cross 
section from a cellulose organic derivative dope 
containing glycerol tributyrate, removing . the 
Solvent therefrom but substantially retaining the 
glycerol tributyrate therein, cutting the filaments 
into staple lengths and subjecting the cut staples 
to the action of boiling water. w 

4. The method of making crimped cellulose 
acetate cut staple fibers having a high resiliency 
and capable, when fabricated into textile prod 
lucts, of retaining their resiliency and crimp un 
der normal conditions of use resembling that of 
natural wool, which comprises forming flaments 
of irregularly rounded cross-section from a cellu 
lose acetate dope containing glycerol tributyrate, 
removing the solvent therefrom but substantially 
retaining the glycerol tributyrate therein, cutting 
the flaments into staple lengths and subjecting. 
the cut staples to the action of boiling water. 

5. The method of naking, crimped cellulose 
organic derivative cut staple fibers having a high 
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resiliency and capable, when fabricated into tex 
tile products, of retaining their resiliency and 
crimp under normal conditions of use resembling 
that of natural wool which comprises forming 
flaments of irregularly rounded cross-section 
from a cellulose organic derivative dope contain ing glycerol triproponate, removing the solvent 
therefrom but retaining the glycerol tripropionate 
therein, cutting the flaments into staple lengths 
and subjecting the cut staples to the action of 10 
boiling water. 

6. The method of making crimped cellulose 
acetate cut staple fibers having a high resiliency 
and capable, when fabricated into textile prod 
ucts, of retaining their resiliency and crimp un- 15 
der normal conditions of use resembling that of 
natural wool which comprises forming flaments 
of irregularly rounded cross-section from a cellu 
lose acetate dope containing glycerol tri 
propionate, removing the solvent therefrom but go retaining the glycerol tripropionate therein, 
cutting the flaments into staple lengths and 
subjecting the cut staples to the action of boiling 
Water. - 

7. Permanently crimped synthetic staple fibers 25 
of high resiliency consisting of relatively short 
flaments composed of a cellulose organic deriva 
tive containing a glycerol ester of an aliphatic 
acid having three to four carbon atoms, said 
filaments having more than ten crimps per inch 30 
of flament length and an irregularly rounded 
cross section and capable, when fabricated into 
textile products, of retaining their original re 
siliency under normal conditions of use 

8. Permanently crimped synthetis staple fibers 35 
of high restliency consisting of relatively short. 

flaments composed of a cellulose Organic deriva 
tive containing tributyrin, said filaments having 
more than ten crimps per inch of flament length 
and an irregularly rounded cross section and 
capable, when fabricated into textile products, 
of retaining their original resiliency under nor 
mal conditions of use. . 

9. Permanently crimped synthetic staple fibers 
of high resiliency consisting of relatively short 
filaments composed of a cellulose organic deriva 
tive containing tripropionin, said flaments hav 
ing more than ten crimps per inch of flament 
length and an irregularly rounded cross section 
and capable, when fabricated into textile prod 
ucts, of retaining their original restliency under 
normal conditions of use. 

10. Permanently crimped synthetic staple 
fibers of high resiliency consisting of relatively 
short flaments composed of cellulose acetate 
containing tributyrin, said flaments having more 
than ten crimps per inch of flament length and 
an irregularly rounded cross section and capable, 
when fabricated into textile products, of retain 
ing their original resiliency under normal conda . 
tions of use. 

li. Permanently crimped synthetic staple 
fibers of high resiliency consisting of relatively 
short flaments composed of cellulose acetate 
containing tripropionin, said filaments having 
more than ten crimps per inch of flament ength 
and an irregularly rounded cross section - and 
capable, when fabricated into textile products, 
of retaining their original resiliency under nor 
mal conditions of use. 
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