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1. 

3,271,836 
METHOD OF MAKING DISTORTED 

CRMPED YARN 
Nathan Rosenstein, West Hartford, Conn., assignor to 

Splinize Company of America, Inc., Unionville, Conn., 
a corporation of Connecticut 

Fied Apr. 6, 1965, Ser. No. 445,998 
3 Claims. (CI. 28-72) 

This application claims subject matter disclosed in my 
prior co-pending application Serial No. 214,260, filed 
August 2, 1962, now abandoned. 

This invention relates to a method of distorting or modi 
fying the surface of the filaments of synthetic yarn. 
The prior patent to Rosenstein et al. No. 2,715,309 dis 

closes an apparatus and method for producing crimped 
continuous filament yarn, such yarn comprising a synthetic 
material formed of V-shaped symmetrical crimps. These 
Crimps are formed by forcing the continuous filament yarn 
through the nip of a pair of counter-rotating crimping 
rollers, into a Zone of restriction such as a stuffing cham 
ber or the like, in which the yarn has been accumulated, 
forming a back pressure, whereupon the yarn as it is fed 
into the Zone of restriction is buckled and folded over upon 
itself again and again, thereby forming a multiplicity of 
substantially symmetrical V-shaped crimps. 
Yarn produced according to the aforementioned patent, 

when formed into a fabric, is quite lofty and absorbent 
and has a texture comparable to that of proteinaceous 
fibers, often having a relatively rough feel due to the points 
of the V-shaped crimp. Also, such yarn when highly 
crimped has a pronounced tendency to contract, shorten 
ing the effective pile length when incorporated into pile 
fabrics. An important object of this invention is to pro 
vide a method of making a synthetic yarn which has many 
of the advantages of the prior art yarn just referred to, 
and yet has a smoother feel and a kinder, softer hand, and 
also has a sharply reduced tendency to contract length 
wise. More particularly, it is an object of this invention 
to provide a method of making a yarn which, when in 
corporated into a fabric, provides a characteristic akin to 
that of a smooth worsted as compared to a rougher 
"woolen” nature. 
Other objects and advantages of this invention will ap 

pear in further detail hereinafter, and in the drawings 
whereof: 

FIG. 1 is a schematic view, in side elevation, showing 
an apparatus and method for producing yarn according to 
this invention; 

FIG. 2 is an enlarged diagrammatic view in perspective, 
showing one portion of the apparatus; 

FIG. 3 is an enlarged diagrammatic sectional view, 
taken as indicated by the lines and arrows III-III which 
appear in FIG. 2; 
FIGS. 4 and 5 are drawings representing magnifica 

tions, as indicated by the microscope, respectively of prior 
art yarn and of yarn in accordance with this invention; 

FIG. 6 represents a highly enlarged view, showing a 
typical representative segment of prior art yarn at the 
location indicated by the arrow in FIG. 4; 

FIG. 7 is a greatly enlarged view of a segment of yarn 
according to this invention, as illustrated by the arrow in 
FIG.5; 

FIG. 8 is a sectional view of a distortion in a filament, 
taken as indicated by the lines and arrows VIII-VIII 
which appear in FIG. 7; 

FIG. 9 is a plan view of the distortion appearing in FIG. 
8; and 
FIG. 10 is a face view of the distortion, looking as in 

dicated by the arrows X-X which appear in FIG. 9. 
Referring now to the specific form of the method ac 

cording to this invention selected for illustration in the 
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2 
drawings, FIG. 1 shows a stuffer box crimper 10 having 
oppositely rotating crimp rolls 11 forcing the yarn Y into 
a stuffer box 12 having a release door 13, the pressure of 
which is controlled by a cylinder 14. This apparatus 
(which is conventional per se) forms crimped yarn CY 
composed of a multiplicty of substantially V-shaped 
crimps. 
The number 9 designates internally arranged heating 

coils which may be of any desired type, such as coils 
carrying hot liquid or the like. This causes a heat-setting 
of the synthetic material as it is crimped between the rolls. 
The heat-setting means may be designed and arranged to 
provide for application of heat to the crimped filaments, 
Such as dielectric heat or a conventional autoclave, for 
example, and the heat may be applied either immediately 
before, during or after crimping. 
According to this invention, means are provided for dis 

torting the crimp thus produced. This means includes a 
bar 15 having a multiplicity of flat edges 18 together with 
an entrance guide 16 and an exit guide i7. As shown, the 
crimped yarn. CY passes through a pair of tension discs 7 
and Snubbing bars 8, and is wrapped at least a half wrap 
around the bar 15 (but it may be wrapped more or less), 
and is pulled under strong tension by feed rollers 20, 20 
which are positively driven. Thus, the crimped yarn CY 
is maintained under substantial tension while it is pulled 
over the edge. The bar 15 is unheated and its edges do 
not cause curling of the yarn filaments but flatten out the 
V-shaped crimps as will further appear. The yarn is also 
drawn over another similar bar 15a, spaced from bar 15, 
which flattens out crimps that were not exposed to the 
flattening and distorting action of bar 15. 
From the feed rollers 20, the distorted-crimp yarn is 

passed through guides 21, 21a to a twister 22, or to any 
other equivalent equipment such as a winder, for example. 

FIG. 2 shows some of the details of construction of a 
crimp-distortion apparatus capable of performing the 
method according to this invention. The bar 15 is pro 
vided with sleeves 23, 23 which are adjustable around 
the axis, thus providing for increasing or decreasing the 
amount of wrap of the crimped yarn CY around the bar 
15, this being governed by the positions of the guides 
16, 17. The number of wraps, for a hexagonal bar and 
for 70 denier 34 filament nylon, may vary from about 
one-half to two. Bar 15a, positioned at about right 
angles to bar 15, does not need any guides but they may 
be provided if necessary in other specific arrangements, 
and they may also be angularly adjustable. 
As shown in FIG. 3, the bar 15 is hexagonal and 

has six flat edges, any number of which may be brought 
into effective use by simply varying the positions of the 
respective guides 16, 17. Bar 15a, similarly, is hexag 
onal as shown, but either bar may have any number of edges. 
FIG. 4 shows a highly magnified view, as seen through 

a microscope, or prior art stuffer box crimped yarn, 
showing a considerable number of V-shaped crimps 
which have been formed by folding the yarn over and 
over upon itself, and by subjecting the folded portions 
to mechanical pressure within the stuffer box. By way 
of contrast, FIG. 5 shows similar yarn which has been 
subjected to the special crimp-distorting procedure of 
this invention. FIG. 5 shows filaments which are char 
acterized by flattened, enlarged deformities, which have 
been produced by drawing the V-shaped crimps (par 
ticularly the apices of the V's) under tension angularly 
over the flat edge of the rod 15. These are formed by 
wiping or scraping the yarn over the flat edge, after 
heat-setting, and are responsible for the smoother feel 
and kinder hand of fabrics produced from the yarn. The 
flattening of the crimps is believed to be analogous to 
hammering on a sharp fold or bend in metal, in an at 
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tempt to straighten it, which produces a flattening effect 
where the metal was bent. 

It is important to observe that the yarn filaments have 
only a few residual V-shaped crimps. The great majority 
of crimps have been flattened, leaving the apices of the 
V's in a variety of distorted conditions, some of them 
twisted as well as flattened. These knobs or distortions 
are permanent and no further heat-setting is required. 

FIGS. 6 and 7 illustrate schematically the nature of 
the modification that is understood to take place. AS 
appears in FIG. 6, many of the V-shaped crimps are 
partially flattened due to the fact the yarn has been bent 
back upon itself and then subjected to high mechanical 
pressure. Thus, when the yarn is subjected to tension, 
and such surface irregularities are drawn over the sharp 
edge of bar 15, such irregularities are flattened, produc 
ing the type of surface deformities (distorted crimps) 
shown schematically in FIG. 7. Also, the V-shaped 
crimps are very substantially reduced in angle. 

This invention is applicable to yarn having V-shaped 
crimps formed in wide varieties of stuffer crimpers and in 
gear crimpers as well, and is not limited to yarn produced 
under U.S. Patent No. 2,715,309. 
The product of this invention differs radically and sur 

prisingly from ordinary crimped synthetic yarn and has 
an extraordinarily smooth, silky handle which has, to my 
knowledge, never been provided in any textured syn 
thetic yarn. 
The effect, according to this invention, is achieved with 

filaments of various cross-sections, including circular, tri 
angular, rectangular, trilobal and others. 

Although this invention has been disclosed with ref 
erence to specific forms thereof, it will be appreciated 
that various modifications may be made without depart 
ing from the spirit or scope of the invention. For ex 
ample, reversals of parts, substitution of equivalent ele 
ments for those shown in the drawings, and the use of 
certain features of this invention independently of other 
features, are all intended to be included within the spirit 
and scope of this invention as defined in the appended 
claims. 

4. 
Having thus described my invention, I claim: 
1. In a method of making distorted crimp synthetic 

thermoplastic yarn the steps which comprise 
folding said yarn upon itself and subjecting it to pres 

5 sure while folded, thus forming the yarn with a 
multiplicity of successive V-shaped crimps of un 
equal lengths which are slightly flattened at the 
apices of the V's 

drawing the crimps while under tension over an edge, 
and controlling said tension to an amount for 
physically distorting the apices of the V-shaped 
crimps by wiping action under tension into portions 
of greater width than the diameter of the uncrimped 
portion of the yarn. 

10 

15 2. The method as defined in claim 1 wherein the 
crimps are drawn over said edge at an oblique angle to 
said edge. 

3. In a method of making distorted crimp synthetic 
thermoplastic yarn the steps which comprise 

20 forming the yarn into a multiplicity of V-shaped 
crimps of unequal lengths, 

heat-setting the crimps, and 
drawing the seat-set crimps while under high tension 

over at least two sharp edges and regulating said 
25 tension to a value to cause each edge to distort 

physically and to change the physical shapes of the 
apices of a substantial number of V-shaped crimps 
into portions having a greater width than the diam 

30 eter of the uncrimped portion of the filament. 
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