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APPARATUS FOR PRODUCING A NON 
IRREGULAR TWIST YARN 

The method of obtaining twisted yarn by twisting 
fibrous material, for example, wool or other natural 
?ber material, or ?brous material such as various kinds 
of synthetic ?bers is known in the art. 
The prior art discloses a number of systems having 

methods for twisting yarn, namely, the ring-twisting 
system, the captwisting system, the flyer-twisting 
system, and the up-twisting or double-twisting system, 
etc. It can be said with respect to these yarn~twisting 
methods that, during the operation thereof, the twist 
tends to be concentrated in the thin section of the yarn, 
thereby increasing twist irregularity, i.e., varying 
amounts of twists per unit length because the twisting 
zone or distance between the yarn cop and the winding 
device is relatively long. 

In addition, it has been known to set yarn thatis al— 
ready twisted. But generally, in each of these cases, the 
wound cop is subjected to a steam set in the usual at 
mosphere or vacuum chamber with the cop wound as it 
is. Therefore, a difference in the steam set inevitably 
occurs between the outer layer and the inner layer of 
the copy yarn layers, resulting in di?iculty of applica 
tion of a uniform treatment to all of the layers of yarn. 
As a result, when a satisfactory steam set is applied to 
the inner layer, the outer layer may be overtreated, 
resulting not only in the deterioration of the quality of 
the ?ber material, but also in a increase of so-called 
snarls. In addition, it increases the difficulty of obtain 
ing yarn having twist uniformity, i.e., unvarying 
amounts of twists per length. 
An object of the present invention is to provide 

uniformly twisted yarn without twist back, yarn irregu 
larity, yam strain and unevenness of snarl due to insuf 
?cient set, etc. 
Another object of the present invention is to provide 

improved yarn, especially wool yarn having the charac 
teristics of twist uniformity. 

Still another object of the present invention is to pro 
vide yarn products having excellent appearance, good 
touch, good physical properties and other desirable 
characteristics, and most importantly yarn that is well 
suited for manufacturing wool ?ber products. 
A further object of the present invention is to pro 

vide a novel method including novel apparatus suitable 
for manufacturing such yarn products easily, continu 
ously and efficiently. 
A still further object of the present invention is to 

provide improved and economically feasible apparatus 
for such yarn products. 

According to the objects as described above and as 
will be described hereinafter, the present invention 
provides that uniformly twisted yarn having none of the 
above-mentioned irregularities can be obtained effi 
ciently by applying twisting or setting to the yarn along 
a relatively short length of the yarn. 

In order to attain the objects described above, the 
yarn according to the present invention is provided 
with a uniform twist distribution in the axial direction 
by shortening substantially the treatment portion of the 
?ber material comprising the yarn. Further, according 
to the present invention, improved textile products 
such as novel and improved yarns, knitted and woven 
fabrics, industrially used textile products and the like 
are produced from fabric material provided by the 
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present invention. Clothing, including stockings, 
gloves, mufflers, hats, and fancy and delicate material, 
cushion material, carpet, chair cover material, wall 
material and other articles of high quality having good 
appearances and touch can be produced from such 
woven goods utilizing the yarn provided by the present 
invention. 

In order to provide such products by utilizing the 
present invention, a false twisting device is provided 
suitably close to the winding area between the yarn cop 
and said winding device, which false twisting device is 
rotated in the same direction as the twist of the yarn. 
The yarn is passed through the false twisting device, 
and after passing through the device a real or true twist 
is applied to the yarn in the short distance between the 
false twisting and the winding device. Further, the in 
vention provides a continuous treatment for setting the 
twisted yarn and the means for preventing the transfer 
of the twist during the continuous treatment. 
With the above and additional objects and ad 

vantages in view as will hereinafter appear, this inven 
tion comprises the devices, combinations, and arrange 
ments of parts hereinafter described and illustrated in 
the accompanying drawings of preferred embodiments. 

FIGS. la and lb are enlarged views showing the yarn 
provided by the present invention and the correspond 
ing yarn provided by the prior art apparatus and 
method, respectively. 

FIG. 2 is a schematic perspective view of one em 
bodiment of the present invention. 

FIGS. 3 and 4 are schematic drawings in section of 
two different arrangements of a portion of the present 
invention. 

FIGS. 5 and 6 are enlarged views of a portion of the 
twisted yarn provided by the present invention with the 
twisting device operated at two different speeds rela 
tively to the speed of rotation of the yarn cop. 

FIG. 7 is a schematic perspective view, partially 
broken away, showing another embodiment of the 
present invention. 

FIG. 8 is a schematic perspective view of a modified 
portion of the arrangement shown in FIG. 7. 

FIG. 9 is a schematic perspective view, partially 
broken away of a modi?cation of the treating apparatus 
shown in FIG. 7. 

FIG. 10 is an enlarged schematic view showing a seg 
ment of the yarn as it passes between the false twisting 
devices of the present invention. 

FIG. 11 is a schematic perspective view, partially 
broken away of another embodiment of the present in 
vention. 

FIG. 12 is a schematic perspective view partially 
broken away, of another embodiment of the present in 
vention. 

FIG. 13 is a graph of the strength and elongation 
curves of the yarn obtained by using the device shown 
in FIG. 11. 

FIG. 14 is an enlarged schematic view showing a seg 
ment of the yarn during twisting and twist setting 
operation of the arrangement shown in FIG. 12. 

FIG. 15 is a schematic perspective view, partially 
broken away, showing a modification of a portion of 
the apparatus shown in FIG. I]. 

FIG. 16 is a schematic perspective view, partially 
broken away, showing a modi?cation of a portion of 
the apparatus shown in FIG. 1 l. 
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FIG. 17 is a schematic perspective view of a modi?ed 
portion of the apparatus shown in FIG. 16. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS. 

In FIG. In there is shown a section of yarn 3 accord 
ing to the present invention. In FIG. 1b there is shown a 
corresponding section of yarn as is conventional in the 
prior art. The length of the section of yarn shown in 
each of FIGS. la and lb is 20 cm. Each section of the 
yarn has a thin part between two thick parts and parts 
of varying intermediate thickness between the thick 
and thin parts. In practice, there are many variations in 
the shape of the yarn, but for simplicity only one shape 
is shown. In this case, the yarn sections in FIGS. la and 
1b are gripped by their ends. The yarn sections in FIGS. 
la and 1b are divided by the dotted line into 20 parts 
and a total number of I00 twists [100T (turns)] are ap 
plied. Yarn number, fuzz, etc., will not be considered 
here. 

Thus, when 100 revolutions of twist are applied to 
each of the yarn sections in FIGS. la and lb, the nu 
merical value of the twist for each section as a whole is 
the same. But in the yarn section in FIG. lb the parts I 
to 4 each have three twists, 3T, the part 5, 4T, the part 
6T, the parts '7 to to 14, 7T, the part 15, GT, the part 16, 
4T., and the parts 17 to 20, 3T. Therefore, in the nar 
row section the twist is concentrated relatively to the 
thick sections where less twist per length is available: 
accordingly, twist irregularity and other irregularities 
are produced and a uniform or regular section of yarn 
cannot be obtained. In contrast, in the yarn section in 
FIG. la the number of twists per length remains the 
same throughout the entire length. Thus, in the section 
in FIG. Ia ?ve twists (ST) per part are shown for each 
of the parts 20 irrespective of the variation in the 
thickness of the yarn: thus, the twist uniformity of the 
yarn in FIG. la is greatly improved over that of the 
prior art yarn as shown in FIG. lb. 

In ring-twisting systems and other conventional twist 
ing systems, including advanced up-twisting systems 
and double-twisting systems, the twist irregularity or 
nonuniforrnity of the yarn to be produced is substan 
tially equivalent to that of the yarn shown in FIG. lb. 
Further, in the up-twisting system in which the twist is 
transmitted to the cop for the yarn, even the fuzz of the 
cop yarn adjacent to the cop tends to be twisted in, so 
that the separation of the yarn is poor and yarn having a 
large amount of undesirable fuzz is produced. 
According to the present invention, as has been 

brie?y explained above, a false twisting device is ar 
ranged between a yarn cop and the winding device for 
the yarn, preferably close to the winding device and the 
distance between the yarn cop and the winding device 
is shortened as much as possible to prevent twist con 
centration in the thin sections of the yarn. Thus, twisted 
yarn having a small amount of twist irregularity can be 
produced, and owing to the false twisting means, the 
twist of the yarn between the false twisting means and 
the cop of the yarn can be decreased to nearly zero or 
as small as possible, whereby the bobbin-unwinding 
operation is greatly improved and twisted yarn having a 
small amount of fuzz can be produced. 
Among the drawings showing the preferred embodi 

ments of the invention, FIG. 2 discloses a cop 4 about 
which is wound the yarn 3 that is to be twisted. The cop 
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4 is mounted on a spindle 5 and is rotated in the 
direction of an arrow 6, the yarn 3 being led through a 
yarn guide 8. A winding roller assembly 9 includes driv 
ing rollers 94 and 9c rotating in the direction of the ar 
rows 7 and 70, respectively, and supported by the shafts 
9b and 9d, respectively. A yam-winding cone I0 is sup 
ported by the shaft 11 and rotated in the direction of 
the arrow 12 by friction through rollers 9a and 9c. 

In the conventional up-twisting system, the twisted 
yarn is wound on the cone through a yarn guide, but in 
the present invention, a false twisting device is ar 
ranged in the system. Thus, a false twisting device I3 
holds the yarn temporarily between the false twisting 
device and the other portion, and can apply a false twist 
to the yarn for a time, which twist may be increased or 
decreased. 
The false twisting device 13 includes a supporting 

piece 14, that supports a tube 15 for rotation in the 
direction of the arrow [5a. A ring 16 is provided on the 
upper part of the tube 15, the yarn being passed 
through the ring 16. Accordingly, the yarn unwound 
from the yarn cop is passed through the ring I6 on the 
upper part of the tube 15 of the false twisting device 13 
through the yarn guide 8 and is passed through a wind 
ing roller assembly 9. The false twisting device is 
rotated in the same direction and at the same speed as 
that of the spindle 5 to apply nearly the same number of 
twists to the yarn between the cop 4 and the device 13 
as that produced by spindle rotation. In addition, the 
desired number of twists is applied to the yarn in the 
short distance between the false twisting device and the 
winding roller; thus, a uniformly twisted yarn having no 
twist irregularities or fuzz is obtained. 

Further, in the case of non-twist ?lament or parallel 
spun yarn, especially parallel winding cops, when the 
non-twist filament or the parallel-spun yarn is likely to 
become separated and tangled due to the ballooning by 
the rotation of the spindle, the rotation of the false 
twisting device may be made somewhat slower than the 
rotation of the cop spindle, thereby to apply some twist 
to the yarn between the yarn cop and the false twisting 
device, and the number of twists that remain may be 
applied between the false twisting device and the wind 
ing roller. 
The state of the yarn during the described twisting 

operations will be explained by referring to the 
drawings. Initially, as shown in FIG. 5, when the rota 
tion of the false twisting device is in the same direction 
and at the same speed as the spindle, the twisting 
device 13 and the cop 4 is decreased, as shown by the 
segment 30, so that there is no twist, but after passing 
the false twisting device the desired twist is applied as 
shown by the segment 30. Further, when the speed of 
rotation of the false twisting device is decreased to a 
somewhat slower rotational speed than that of the spin 
dle, as shown in FIG. 6, a small amount of false twist is 
applied to the yarn section 3b between the spindle and 
the false twisting device, and after passing the false 
twisting device a true twist can be applied to the yarn in 
the short section 3c above the false twisting device. 

FIG. 3 shows an embodiment in which a cover 114 
surrounds the cop spindle 4. The cover 114 can 
decrease the air resistance due to the ballooning of the 
yarn, and decrease the tension of the twist yarn. FIG. 4 
shown an embodiment in which a cover IIS is ?xed to 
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the spindle 5, thereby to decrease undesirable twist 
yarn tension. In this embodiment (FIG. 4), the cop 
spindle and the false twisting device rotate at the same 
speed, the false twisting means 13 being attached to the 
cover 115 thereby eliminating the necessity for a means 
to drive the false twisting device. 

Setting the twist yarn properly is an important con 
sideration in the production of non-irregular or 
uniformly twisted yarn. According to the present inven 
tion, the method for setting the twist by a steam treat 
ment, with the cop as it is, is not adopted. This method 
is known in the prior art. The yarn to be subjected to a 
twist set is unwound from the cop and wound by the 
winding roller assembly and during the unwinding 
operation the yarn is treated, using a suitable treating 
or setting medium such as hot water, chemical agents, 
etc., the operation being combined with a false twist 
provided by the false twisting device. The resulting 
yarn has no snarls so that a good yarn appearance is ob 
tained. 

Utilizing the present invention, the yarn is not as like 
ly to be damaged as is the yarn tested by the usual cop 
twisting system. In addition, the present invention pro 
vides that uniform twist set may be applied under very 
mild conditions and yet can be accomplished by simple 
means. According to the present invention, the treating 
hours can be shortened to about H100 to l/l,000 or 
more. 

The embodiment shown in FIG. 7 differs from the 
embodiment shown in FIG. 2, as can be understood 
from the following. A cover 116 has protecting means 
17 such as fur in the inner part thereof while 18 is a ten 
sion compensator and 25 is a treating apparatus. The 
tension compensator 18 has two friction plates 19 and 
190, a bolt 20 projecting from the plate 190 on one 
side, a spring 21 wound on the bolt 20 to press the fric 
tion plates 19 and 19a together. Thus, the tension of 
the yarn can be adjusted. The treating apparatus 24 in 
cludes a hollow treating cylinder 27 provided with yarn 
passages 28 and 29 and an entrance conduit 25 and an 
outlet conduit 26 for a treating medium such as dry 
heat or wet heat or a chemical agent, etc. The yarn 3 to 
be unwound from a yarn cop 4a is lightly contacted by 
the fur 17 within the cover 116 and comes out unwrin 
kled, and thereafter passes through the yarn guide 8 
and the tension compensator 18 where suitable tension 
is applied, and it thereafter advances to the false twist 
ing device 13 through the treating apparatus 24. In the 
false twisting device 13, the speed of rotation relative 
to the number of twists applied to the yarn is not 
limited at all theoretically but in practice up to twice 
the twist number is sufficient. The yarn is heated in the 
treating apparatus 24 by the treating medium, for ex 
ample, steam, and immediately after passing the false 
twisting device, the part having the increased twist due 
to the false twist is returned rapidly to the number of 
twists of the former yarn, namely, the yarn whose twist 
has not been increased, and is wound on the cone 10 at 
tached to the winding roller assembly 9. 
The condition of the yarn in the false twist state 

described above is shown in FIG. 10, and will be ex 
plained by reference thereto. Thus, when the yarn 3 
passes the treating apparatus 24 through the tension 
compensator 18 a twist as shown by 3d is applied'hav 
ing two or three times as many twists per unit length as 
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6 
that of the sections before and after the appropriate 
false twisting device 13, the section 3d being subjected 
to the heat medium in the apparatus 24. Only the in 
creased or false twists are set as the yarn is heated; thus 
the generation of snarl produced by twist return can be 
prevented. 

FIG. 8 shown another embodiment of the present in 
vention that functions to prevent the snarl mentioned 
above. In this embodiment, a drawing roller assembly 
30 is provided with a pair of rotatable parallel con 
tiguous rollers 30a and 30b which are mounted 
between the tension compensator l8 and the treating 
apparatus 24, the other elements being the same as in 
FIG. 7. The yarn is passed between the rollers 30a and 
30b, and a speed difference can be provided between 
the cooperating drawing rollers 30a and 30b and said 
cooperating driving rollers %r and 9c whereby the ten 
sion of the yarn during the heat treatment can be ad 
justed within a wider range than that provided by the 
embodiment shown in FIG. 7. Thus, a yarn of better ap 
pearance and improved properties can be obtained. In 
addition, in order to prevent a snarl from developing 
prior to setting the twist in the yarn as it is unwound 
from the yarn cop, a protecting means such as the fur is 
provided as in FIG. 7. Further, to decrease the yarn 
twist temporarily, for example, the false twisting device 
may replace the yarn guide 8. 

FIG. 9 shows another embodiment of the present in 
vention disclosing another arrangement for applying a 
heat treatment to the yarn, wherein a pair of parallel 
drawing rollers 31 and 31a are arranged in a treating 
box 27a of the treating apparatus 24a, the apparatus 
240 being arranged to keep the yarn in the heating zone 
for a longer time. Thus, the treating effect on the yarn 
can be increased. In one experiment, a result of 
0-l/S0m of the number of snarls was obtained, which 
is a substantial improvement over prior known 
methods. 

In the present invention, the yarn to be treated in 
cludes hydrophilic fibers such as worsted yarn or 
hydrophobic fibers such as nylon yarn, and to these 
fibers are applied methods disclosed herein to effect 
the prevention of twist irregularity, the prevention of 
snarl and other undesirable occurrences. There is no 
limit to the kinds of forms or the yarns and ?bers to 
which the methods of the present invention can be ap 
plied. 

In this case, for example, the twisting system utilizing 
the rotary spindle of the cop to be twisted, such as used 
in the up-twisting system or double-twisting system, is 
used for twisting and the twisted yarn is subjected to a 
heat treatment in a twist set treatment zone between 
the drawing roller and the winding roller, whereby twist 
set treatment is carried on continuously. Thus, the 
operation of twisting and setting can be carried on 
under very mold conditions. 

FIG. 11 discloses a continuous twist and twist-setting 
means according to the present invention. Thus, a cop 
spindle 5 rotates constantly, and untwisted yarn com 
posed of wool or a mixed material comprising wool and 
synthetic ?ber is unwound therefrom, twisted, and 
passed through the yarn guide 8, tension compensator 
l8, drawing rollers 30a and 30b and is subjected to a 
heat treatment by the treating apparatus 24. According 
to the system shown in FIG. 4, twist yarn of wool or 
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wool-blended yarn is given a twist set with safety and 
uniformity. 
The following table I was prepared utilizing yarn 

having a common twist of 2/3S’s wool 100 percent, a 
spindle rotating at 7,000 r.p.m. to compare the length 
of the heating zone, and the speed ratio of the rollers 
for the winding roller assembly to the rollers for the 
drawing roller assembly with the number of snarls: 

TABLE 1 

Number Draft-Winding Roller/Drawing Roller 
of Snarls Speed Ratio 
Per 50cm 0.97 L00 L03 

Steam 
Set Part lOcm 7 8 9 
Steam 
Treatment 
I000°C 20cm 4 5 6 

Further, when the yarn is wound upon the seriplane, 
good yarn appearance can be obtained at a smaller 
value of the speed ratio of the rollers for the winding 
roller assembly to the rollers for the drawing roller as 
sembly. Thus, the apparatus for driving the rollers for 
the respective assemblies may be adjusted to vary the 
speed ratio therebetween. FIG. 13 discloses a graph of 
the yarn as described above. In the drawing, it is shown 
that the yarn treated at the small value of the speed 
ratio of the rollers for the winding roller assembly to 
the rollers for the drawing roller assembly has good ex 
tension qualities. 

FIG. 12 is a modi?cation of the system shown in FIG. 
11. The only difference between FIG. 11 and FIG. 12 is 
the addition of the false twisting devices 13 and 130 
which provide for more uniform twist operation and a 
surer twist set operation that can be carried on more ef 
?ciently. Namely, by placing the false twisting device 
13 as close as possible to the drawing roller assembly 
30, the twist is applied in the short distance between 
the drawing roller assembly 30 and the false twisting 
device 13, and the twist irregularity caused by the yarn 
irregularity is reduced substantially. By placing another 
false twisting device 130 between the heat-treating ap 
paratus 24 and the winding roller assembly 9, the effect 
of the twist set by the heat treatment is increased and 
the heat treatment zone can be shortened and made 
more compact. Further, by shortening the distance 
between the drawing roller assembly 30 and the false 
twisting device 130, it has been found that an effective 
twist can be obtained without decreasing the uniformi 
ty of the yarn and without increasing twist irregularity 
at the twisting zone. 
The condition of the yarn provided by the system 

shown in FIG. 12 is shown in FIG. 14. In FIG. 14: the 
section 3c of the yarn 3 indicates a small amount of 
false twist the section 3f discloses a real or true twist, 
the section 33 discloses an increased false twist in the 
heating zone, and the section 311 discloses the same 
number of twists per length as the section 3f. Thus, sec 
tion 3f shows yarn having a true or real twist, i.e., the 
completed twist yarn, in which the twist set is ?nished 
by the increased false twist 3g. 

Regardless of the means utilized, by setting the yarn 
in a short distance by shortening the length of the yarn 
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8 
at the twisting zone during twist operation, a uniform 
twist, as shown in FIG. la, is obtained. The movement 
of the twist along the axial length of the yarn is 
restrained for stabilizing the uniformly applied twist 
until the twist set is completed. 

FIG. 15 is a further modi?cation which may be com 
bined with the structure shown in each of the embodi 
ments described above. In FIG. 15, 32 shows means for 
applying a setting medium to the twisted yarn. The 
means 32 is mounted on rotary shafts 33, 33a, 34 and 
340. An endless belt 35 is mounted on the shafts 33 and 
34 and an endless belt 350 is mounted on the shafts 33a 
and 34a. The endless belts 35, 35a are made of wire net 
and have adjacent faces that move in the same 
direction and between which is sandwiched the yarn 3. 
The shafts 33, 33a, 34 and 340 are driven by means not 
shown in FIG. 15. There are also provided noules 36 
and 360 which direct streams of the treating medium at 
the belt 350. The uniformly twisted yarn obtained by 
the above-described method passes between the 
endless belts 35 and 35a of the means 32 from the 
drawing roller assembly 30. During this process move 
ment of the twists along the length of the yarn is 
prevented by the uneveness of the wire net. 
To set the twist, the treating means 32 may utilize 

heating, cooling, water, steam, dehydration, drying and 
other suitable media and methods. Any type of device 
may be used if the twist yarn can be held by restraining 
it to such a degree that the twist will not move during 
the twist set treatment, for example, the devices shown 
in FIGS. 16 and 17. In FIG. 16, a wire net 38 is 
mounted on the periphery of the cylinder 37 rotated by 
the shaft 37a. As the yarn advances, movement of its 
twist is restrained by the uneveness of the wire net. In 
FIG. 17, in place of the wire nets a V-shaped groove 39 
(in cross-section) is provided in the cylinder 37 which 
again is driven by the shaft 370. The twist yarn is in 
serted into the groove 39 to prevent movement of the 
twists along the length of the yarn. 

In addition to the treating medium described above, 
other media such as oil agents, paste, etc., may be used. 
Although it is not limited thereto, the following is 
preferable: for synthetic fibers a dry heating-cooling 
treatment, for natural ?bers a dry heating-cold treat 
ment and wet heating-dry treatment. After all the twist 
set treating means for preventing the movement of 
these twists is the twist set means itself, and other 
means too may be used if it performs the same fu nc 
tions. Accordingly, the device shown in FIG. 2 can 
restrain the movement of the twist. Namely, in FIG. 2, 
the twist yarn coming out of the winding roller 9 is 
wound on the cone 10 immediately thereafter so that 
the movement of the twist is restrained. 
From the above description, it can be understood 

that the twist yarn produced according to the present 
invention has a very uniform quality. According to the 
present invention another excellent characteristic has 
been found, namely, that integrated work can be real 
ized, and when a treating medium is used, each treat 
ment of sizing, oiling, or waxing, etc. can be used com 
bined optionally, and further simpli?cation of the ap 
paratus and working may be possible. The invention 
may be realized as follows: 
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EXAMPLE 1 

Using two parallel yarns of I00 percent worsted yarn 
l/48‘s (first twist Z 60t/l0cm), a cross winding yarn 
cop is made. Such a cop is used and carried by a cop 
spindle such as the one shown in FIG. 4. Comparing the 
twist yarn obtained according to the process of the in 
vention with the twist yarn obtained by the up-twisted 
and ring-twisting systems of Irreg 
ularity prior art, the 

result shown in table 
2 is as follows: 

TABLE 2 

Item 
Twist Yarn Twist Yarn 
by Method by Up- Twist Yam 
of the Twisting Ring-Twist 
lnvention System ing System 

Fun A small A large An 
amount amount inter 

mediate 
amount 

Twist 
ularity 5.0 l l.0 l0.0 

Note: No. of ?nal twist is S56ll0cm. 
Twist irregularity is the standard deviation of 10cm 

of test length. 

EXAMPLE 2 

Under the same conditions as in the above-described 
example I, the clearance between the false twisting 
device and the winding roller assembly decreased as 
much as possible, which in practice is about 10mm due 
to the characteristics of the device. The result obtained 
thereby shows that the amount of fuzz is very small, and 
the twist irregularity is 2.8 percent. Accordingly, it can 
be understood that by bringing the false twisting device 
close to the winding means a much better result is ob 
tained. 
The following examples relate to the prevention of 

snarl. 

EXAMPLE 3 

100 percent worsted yarn l/48‘s (secured twist 
S56tll0cm, ?rst twist Z60t/l0cm) is utilized with the 
device shown in FIG. 8 under the following conditions: 

Yarn speed: 
No. ofincreased twist due 
to the false twist applied: 

about 20m/min. 

Sl.7tll0cm (No. oftwist of 
yarn x 0.03 ) 

Heat treating part: Length lOem 
(Treating time about 
5‘: sec.) 

Winding roller assembly: 
Drawing roller assembly: 0.98/L00 

The degree of the twist set of the yarn treated by the 
method described above is: no. of snarls; average 
2/50cm, maximum 3/50cm, minimum l/50cm. There 
was no irregular distribution of the snarl. In contrast, in 
the case of the conventional twist set in the vacuum 
chamber; no. of snarls; average 8/50cm, greatest 
l3/50cm, least l/50cm. Both the number of snarls and 
the irregularity of the yarn was high. 

[0 

20 

25 

35 

45 

50 

55 

60 

65 

I0 
EXAMPLE 4 

In this example, the conditions are the same as those 
in example 3 except: 

Increased No. of twists due 
to false twist: 

ll.2t/l0cm (No. of twist of 
the yarn X02) 

and as an extreme condition it was carried on without 
any heat treatment. The degree of the twist set thereof 
has a value of: no. of snarls; average 3/50cm. 

EXAMPLE 5 

In this example, nylon ?lament 75d is used and a 
twist of 800t/m is put on the device shown in FIG. 9 
under the following conditions: 

No. of increased twists due 400 t/m (No. of twists of 
to the false twist: yam X 0.5) 
Yarn Speed: About Zorn/min 
Heat treatment part: length 30cm 
Heat treatment time: About one second 200°C dry 

Heat treatment 
Winding roller assembly] 
Drawing roller assembly: 1.0/1.0 

The degree of the twist set of the yarn obtained no. of 
snarls under 1.50cm. ‘ 

The following samples relate to twist irregularity and 
the snarl. 

EXAMPLE 6 

Using two parallel cops of I00 percent worsted yarn 
l/48’s (?rst twist Z60t/l0cm), by the up-twisting 
system, second twist Mp/S 56t/ 10cm, speed ratio of 
winding roller assembly/drawing roller assembly being 
0.97. The device shown in FIG. 12 is used and the 
result shown in table no. 3 is as follows: 

TABLE 3 

The present The Prior 
Invention Art 

Yarn Speed 20 mlmin. 
Length of Steam Set l0 cm ( I00‘C) 
Number of Increased 
Twists due to False 
Twist Application l/7T/ l 0 cm 
Draft 0.97 
Number of Snarls 

Average 2 5 
Maximum 3 9 
Minimum 1 l 

Twist Irregularity 5.0 [0.0 

As is clear from the table, compared with the results 
obtained in the prior art using a conventional ring 
twisting system and yam-steaming kettle, the present 
invention provides a greatly improved product. 

EXAMPLE 7 

Applying the present invention under the same con 
ditions as those set forth in example 6, but using 
worsted yarn 2/48‘s (polyester 55 percent, wool 45 per 
cent), the following results were obtained: 

TABLE 4 

The Present The Prior 
Invention Art 
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Yarn Speed 20 m/min. 
Length of Steam Set 20 cm ( lOG'C) 
Number of Increased 
Twists due to False 

Twist Application 
Dra? 1.00 
Number of Snarls 

Average 3 10 
Maximum 5 18 
Minimum 2 4 

Twist irregularity 5.2 l 1.0 

EXAMPLE 8 

Using the up-twisting system in: (A) the prior art 
process, ( B) the process of the present invention utiliz 
ing the apparatus in FIG. 2, (C) the process of the in 
vention utilizing the apparatus in FIG. 15, and in each 
case using 2/52‘s worsted mouline yarn, yarn of second 
twist S59‘s/l0cm made the following result was ob 
tained: 

TABLE 5 

The The The 
Prior Present Present 

Art invention invention 
FIG. 2 FIG. 15 

Length of Twisting 
Portion 30 cm 2 cm 2 cm 
Distance Between the 
Drawing Roller 
Assembly and the — 4 cm 
Twist Setting Device 
Twist irregularity l0.0 L7 3.0 

Note: Twist irregularity is the standard devia 
tion of the number of twists per 10cm 
of length. According to the process of 
the present invention, woven fabric 
made with the twist yarn was found to 
have an excellent appearance and the 
least amount of irregularity as compared 
with fabric made from the twist yarn 
obtained by the conventional processes 
of the prior art. 

The foregoing detailed description is given for clear 
ness of understanding only and no unnecessary limita 
tions are to be understood therefrom, as some modifi 
cations will be obvious to those skilled in the art. 
What we claim and desire to secure by Letters Patent 
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1. An apparatus for twisting and setting yarn, said ap 
paratus comprising means for rotating a cop of the yarn 
to be twisted, means for pulling said yarn from the cop 
while continuously engaging said yarn, ?rst false twist 
ing means rotating in the same direction as the rotation 
of the cop of yarn and positioned between said cop of 
yarn and said pulling means, said first false twisting 
means being disposed relatively close to said pulling 
means to apply a true twist to the yarn in the short area 
between said pulling means and said ?rst twisting 
means, thereby applying a uniform axial twist distribu 
tion to the yarn, yarn winding means, second false 
twisting means positioned between said pulling means 
and said yarn winding means, said second false twisting 
means being rotated in such a way that the number of 
twists of said yarn between the pulling means and the 
second false twisting means will be increased over the 
number of twists in the yarn between the first false 
twisting means and the pulling means, and means for 
applying a setting medium to the yarn in the increased 
twisted state between said second false twisting means 
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and said pulling means. 

2. An apparatus as set forth in claim 1 wherein said 
yarn winding means includes a rotatable roller and said 
means for pulling said yarn includes a rotatable roller 
and including means for varying the ratio of the speed 
of rotation between said rollers. 

3. A system for twisting and setting yarn comprising a 
cop of yarn, means for winding the yarn drawn from 
said cop, first means for twisting the yarn drawn from 
said cop between said cop and said winding means, 
second means for twisting the yarn drawn from the cop 
between said ?rst twisting means and said winding 
means, means for pulling and continuously engaging 
the yarn between said ?rst twisting means and second 
twisting means and means for applying a setting medi 
um between said pulling and engaging means and said 
second twisting means. ' 

4. An apparatus for twisting and setting yarn, said ap 
paratus comprising means for rotating a cop of the yarn 
to be twisted, means for pulling said yam from the cop 
of yarn while continuously engaging said yarn, false 
twisting means rotating in the same direction as the 
rotation of said yarn cop and positioned between said 
yarn cop and said pulling means, said false twisting 
means being positioned relatively close to said pulling 
means, said false twisting means applying a true twist to 
the yarn in the short distance between the pulling 
means and the false twisting means thereby to apply a 
uniform axial twist distribution to said yarn, means for 
applying mechanical friction to the twisted yarn to 
prevent movement of the twists of the yarn along the 
length of the yarn to which the mechanical friction is 
applied, means for applying a setting medium to the 
length of the yarn to which the mechanical friction is 
applied and means for winding said set yarn, said means 
for applying mechanical friction comprising a pair of 
endless belts constructed with wire net, each of said 
endless belts having an opposing face adjacent each 
other and means for driving said belts, the yarn being 
sandwiched between the adjacent opposing faces of the 
belts. 

5. An apparatus for twisting and setting yarn, said ap 
paratus comprising means for rotating a cop of the yarn 
to be twisted, means for pulling said yarn from the cop 
of yarn while continuously engaging said yarn, false 
twisting means rotating in the same direction as the 
rotation of said yarn cop and positioned between said 
yarn cop and said pulling means, said false twisting 
means being positioned relatively close to said pulling 
means, said false twisting means applying a true twist to 
the yarn in the short distance between the pulling 
means and the false twisting means thereby to apply a 
uniform axial twist distribution to said yarn, means for 
applying mechanical friction to the twisted yarn to 
prevent movement of the twists of the yarn along the 
length of the yarn to which the mechanical friction is 
applied, means for applying a setting medium to the 
length of the yarn to which the mechanical friction is 
applied and means for winding said set yarn, said means 
for applying mechanical friction comprising a rotatable 
cylinder, means for rotating said cylinder, and a wire 
netting having an uneven surface and mounted on the 
cylinder, whereby the yarn is advanced in contact with 
the uneven surface of the wire netting. 

6. An apparatus for twisting and setting yarn, said ap 
paratus comprising means for rotating a cop of the yarn 
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to be twisted, means for pulling said yarn from the cop 
of yarn while continuously engaging said yarn, false 
twisting means rotating in the same direction as the 
rotation of said yarn cop and positioned between said 
yarn cop and said pulling means, said false twisting 
means being positioned relatively close to said pulling 
means, said false twisting means applying a true twist to 
the yarn in the short distance between the pulling 
means and the false twisting means thereby to apply a 
uniform axial twist distribution to said yarn, means for 
applying mechanical friction to the twisted yarn to 
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prevent movement of the twists of the yarn along the 
length of the yarn to which the mechanical friction is 
applied, means for applying a setting medium to the 
length of the yarn to which the mechanical friction is 
applied and means for winding said set yarn, said means 
for applying mechanical friction comprising a rotatable 
cylinder and means for rotating said cylinder, said 
cylinder provided with a groove and said yarn being 
received by the groove as it is pulled by said winding 
means. 
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