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This invention relates to an apparatus for the 
production of artificial fibers; and more partic. 
ularly for the production of artificial staple fibers. 
The conventional method of producing staple 

fibers is to cut continuous filaments into short 
lengths. With the apparatus of this invention, 
Staple fibers are produced during the stretching 
or textile working of continuous filaments, with 
out the necessity of submitting the latter to a 
Special cutting operation. 

According to the invention, continuous fila. 
ments are provided, during production thereof, 
With Weakened sections at spaced points along 
their length. The portions which undergo 
Weakening are leSS resistant to tensile stress, than 
the remaining portions of the filaments, and when 
the latter are stretched, as by drawing in a draw 
ing frame, or between godets revolving at different 
peripheral speeds, they readily. break at their 
Weakened points, to produce-staple fibers which 
may be of substantially uniform length, or of 
varying non-uniform lengths, depending upon 
the regularity or irregularity of occurrence of the 
weakened portions along the length of the con 
tinuous filaments. 

In accordance With the invention, a bundle 
of filaments being extruded through the orifices 
of a spinneret or other extruding device, into a 
suitable setting medium, which may be a cooling, 
evaporative or liquid Inedium, is subjected to the 
movement of a stream, blast or jet of fluid gase 
CuS or liquid, relative thereto, said movement 
comprising a transverse component, as the fila 
ments pass progressively away from the face 
of the extruding device. The fluid jet moving 
relatively to the bundle strikes: against at least 
Some of the filaments comprising it, while the 
filaments, are sufficiently plastic to ensure that 
the portions, thereof which receive the fluid jet 
are susceptible to Weakening, which may be due 
to a change in CFOSS-Section, such as flatterling, 
Or to a reduction in denier, or both, in response 
to the impact of the fluid jet thereagainst; 
The invention will be better understood by 

reference to the accompanying drawing in which 
Fig. 1 is a view, partly in vertical cross-section 

of apparatus. which may be utilized: in carrying 
out one embodiment of the invention; and . 

Fig. 2 illustrates: a rinodification of the device 
shown in Fig. 1. Referring to Fig. 1, there is shown a spinneret 

having connections. With a supply of spinning 
solution (not shown), said spinneret being held 
in a conventional spinning head comprising: a 
coupling member 2, An annular sleeve member 
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4. Claims. (Cl. 18-8) 2 
3 is detachably secured to coupling 2 by a bayonet 
joint 4. A ring member 5 is rotatably supported 
by a ball bearing 6 upon the coupling member 2. 
The adjacent Surfaces of the members 3 and 5 
are grooved to form an annular duct 7 which is 
Sealed by a packing 8. The periphery of the ring 
member is provided with teeth 9 for meshing with 
pinion driven by shaft , which is in turn 
driven by suitable means (not shown). The mem 
ber 3 has a passage 2 connected to an outside 
Source of fluid (not shown) for introducing a 
stream thereof to duct 7 and thence through 
the passages 3 to one or more nozzles or project 
ing jets, 4 (two being shown). 
As the Selected spinning solution is extruded 

through the orifices of spinneret , fluid is in 
troduced under pressure to duct , and then to 
nozzles 4, in the manner described, and the 
ring member is caused to revolve about the bundle 
of flaments. The pressure under which the fillid 
issues from nozzles 4 may be such that the fluid 
Stream has sufficient force to penetrate to the 
center of the bundle-comprising a multiplicity 
of filaments Or the pressure may be such that 
all of the individual filaments are not affected 
by the fluid and the jet exerts its force against 
only the outer filaments of the bundle, leaving 
a central group of continuous filaments within 
the bundle Which are not affected thereby. 
The apparatus shown in Fig. 1 is designed to 

direct the fluid stream or the like against the 
filaments to effect Weakening thereof at Substan 
tially equidistantly Spaced points along the length 
thereof. By suitable adjustment of the speed at which 
the revolving fluid delivery means is rotated, with 
respect to the velocity of extrusion of the spin 
ning solution, the distance between the regularly 
occurring weakened, portions along the filament 
length may be varied, Within limits defined by 
the condition of plasticity of the filaments, and 
thus the length of the staple fibers may be varied 
all of the fibers obtained from any given bundle 
of filaments being Substantially uniform in 
length, however. The revolving nozzles 4 may becaused to move 
relatively to the bundle of filaments emerging 
from the spinneret, in such manner that the 
streams or jets of fluid strike the plastic fila 
ments at irregularly, spaced points... along the 
length thereof. This may be accomplished by 
driving the gear f0, which in-turn drives ring 
member 5, by means of elliptical gears 7 and 
f8 (see Figure 2) which gears may be mounted 
above gear 10 on shaft fl. Continuous filaments 
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provided with such irregularly spaced Weakened 
Sections readily break, upon stretching, to pro 
duce staple fibers of non-uniform length. Such 
as are preferred for use in many textile Opera tions. 

the effect of the fluid strealin on the filamentS 
may also be varied by directing the same against 
the filaments from a fluid delivery means adapted 
for revolution eccentrically about the bundle of filamentS. 
In the practice of my invention, there may 

be obtained bundles of filaments in which Some 
or all of the filaments comprising the bundle 
are provided with weakened portions evenly or 
unevenly spaced along the length thereof. Such 
bundles of filaments are directly useful for tex tile working into Staple yarn. 
Thus, a single bundle of such filaments, as for 

example, a bundle of filaments from One Spin 
neret, can be worked on drafting equipment to 
produce spun yarn. Alternatively, a number of 
such bundles can be combined into a sliver-like 
form which can then be converted into Spun yarn. 
In the simplest case, as where the filaments 

are extruded through a spinneret having a single 
circular row of orifices, when a stream or jet of 
fluid is revolved about said filaments, the Weak 
ened sections occur at staggered points through 
out the bundle. Bundles of filaments having 
such staggered weakened sections have advan 
tages in subsequent textile Working. For ex 
ample, numerous such bundles can be worked into 
a sliver of substantially parallelized fibers With 
out having to undergo opening, carding, comb ing, etc. 
My invention may be practiced in Connection 

With the production of artificial fibers in accord 
ance with the dry, Wet, or fusion spinning methods 
and may be applied to fibers consisting of re 
generated cellulose from viscose of cuprammo 
nium cellulose; cellulose derivatives such as cel 
lulose esters including cellulose acetate, pro 
pionate, butyrate, cellulose acetate-butyrate, 
etc,; or cellulose ethers such as ethyl cellulose; 
resinous materials, particularly of high molecular 
weight linear polymers or linear condensation 
polymers, as for instance polyvinyl resins such as 
polyvinyl chloride, copolymers of vinyl chloride 
and vinyl acetate, after-chlorinated polyvinyl 
chloride, and after-chlorinated copolymers of 
vinyl chloride and vinyl acetate; nylon, and pro 
teinaceous materials, such as casein. 
The particular type of fluid, whether gaseous 

or liquid, to be directed against the plastic fila 
ments may depend upon the material being Spun, 
and the spinning method employed. When a 
Solution of the fiber-forming material in a Wolatile 
organic solvent, as for example, a Solution of cel 
lulose acetate in acetone, is extruded through the 
orifices of the Spinneret into an evaporative at 
mosphere in accordance with the dry spinning 
method, the fluid directed against the filaments 
through the nozzles carried by the revolving duct 
may simply be air or steam. When the invention 
is practiced in Connection. With the Wet Spinning 
method, according to which the fiber-forming 
material is extruded into a liquid coagulating 
bath, the fluid directed against the filaments is 
preferably though not necessarily in the liquid 
phase, and may have any suitable composition 
compatible with the composition of the coagulat 
ing bath; advantageously, the fluid stream di 
rected against the filaments emerging from the 
spinneret may have the same or substantially 
the same composition as the coagulating bath it 

4. 
self. Thus, when viscose is extruded into a co 
agulating bath comprising an aqueous solution of 
Sulfuric acid, SOdium Sulfate, and Zinc Sulfate, 
in conventional or modified amounts, a stream 
or jet of the same solution may be directed against 
the filaments from a nozzle positioned about the 
spinneret in the coagulating bath, and the force 
exerted by the stream of liquid against the plastic 
filaments Will cause the portions thereof Which 0 
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receive it to undergo Weakening as compared With 
the remaining filamentary portions. AS another 
example, when solutions of certain fiber-forming 
resinous materials, such as copolymers of vinyl 
acetate and vinyl chloride or the like are extruded 
into a coagulating bath comprising a lower ali 
phatic alcohol, as, for instance, isopropanol, a 
stream or jet of isopropanol may be moved rela 
tively to the filaments, as the filaments move pro 
gressively away from the Spinneret face, to effect 
Weakening or reduction in strength at predeter 
mined points along the length thereof. In fusion 
or melt spinning, where the Operation of setting 
consists in simply cooling the extruded materials 
below their point of fusion, as for example, in 
the spinning of nylon, a stream, blast, or jet of 
steam may be directed against the extruded fila 
ments to effect the desired reduction in strength. 
Since it is obvious that many modifications and changes may be made in the process described 

herein and in the form, construction, and ar 
rangement of the various parts of the apparatuS 
specifically shown, it is to be understood that the 
invention is not to be limited except as Set forth in the appended claims. 
I claim: 

1. Apparatus for the production of artificial 
filaments having Weakened sections at Spaced 
points along the length thereof which comprises 
means for extruding a plurality of filaments in 
the form of a bundle, fluid delivery means dis 
posed outside the bundle of filaments for direct 
ing a stream of fiuid in Wardly against at least 
Some of the filaments comprising the bundle, and 
means for moving said fluid delivery means to 
effect movement of the fluid stream circumferen tially about said bundle. 
, 2. Apparatus for the production of artificial 
filaments having Sections of reduced strength at 
Spaced points along the length thereof which 
comprises means for extruding a plurality of fila 
ments in the form of a bundle, a ring member 
adapted to revolve about said bundle, said ring 
member having a channel therein for reception 
of a stream of fluid and being provided with at 
least one nozzle, means for permitting the escape 
of fluid from said channel through said nozzle 
during revolution of Said ring member, and means 
for revolving said ring member about said bundle. 

3. Apparatus for the production of artificial 
filaments having sections of reduced strength at 
Spaced points along the length thereof compris 
ing a Spinneret, a coupling member about said 
Spinneret, a Stationary annular sleeve member 
positioned about said Coupling, a ring member 
rotatably supported upon said coupling member 
and provided With at least one inwardly pro 
jecting nozzle, an annular channel formed within 
said sleeve member and said ring member for re 
ceiving a supply of fluid, means for permitting 
the escape of fluid from said channel through 
Said nozzle, and means for revolving said ring 
member to direct a stream of fluid through the 
nozzle against at least some of the filaments com 
prising the bundle of filaments emerging from the Spinneret. 
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4. Apparatus for the production of artificial 
filaments having sections of reduced strength at 
Spaced points along the length thereof which com 
prises means for extruding a plurality Offilaments 
in the form of a cylindrical bundle, revolvable 
fluid delivery means disposed outside the bundle 
of filaments and provided with at least one in 
wardly directed nozzle, said fluid delivery means 
being positioned concentrically with respect to 
the bundle of filaments, and means for revolving 
the fluid delivery means concentrically about the 
periphery of the bundle of filaments emerging 
from the extruding means to direct a stream of 
fluid thereagainst through the nozzle at Spaced 
points along the length thereof. ALVIN LOOGE. 
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