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(57) ABSTRACT 
A fibrous strand including at least some short fibers 
and composed of two or more kinds of fibers of differ 
ent melting point temperatures is, concurrently with 
false twisting, and in a vibrating condition, heated by a 
heater of the non-contact type at temperatures be 
tween the highest and lowest melting point tempera 
tures of the component fibers so as to produce spun 
like yarns of a substantially twistless configuration 
containing uniformly scattered points of inter-fiber 
binding and fibers crimped in the form of a coil. 

4 Claims, 8 Drawing Figures 
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PROCESS FOR PRODUCING HGH BKY YARN 
BY FASE-TWSTING SYSTEM 

This is a division of application Sur. No. 239.462. 
filed Mr. 3 (), 1972, now abandoned. 
The present invention relates to a process anci appa 

ratus for producing spun-like yarns by a false-twisting 
system, more particularly this invention relates to a 
process and apparatus for producing spun-like yarns of 
substantially twistless configuration from a fibrous 
strand composed of fibers having different melting 
point temperatures by the application of heat during 
the false-twisting operation. 
As a technique for producing spun-like yarns, the art 

of false-twisting of fibrous strands issuing from spinning 
machines is known to persons skilled in the art. In this 
connection, the conventional false-twisting processes 
are roughly classified into two groups. 

In the false-twisting process of the first group, a fi 
brous strand issuing from the spinning machine is conn 
posed of a fibrous component having a high melting 
point temperature and a fibrous component having a 
low melting-point tenperature. In this case, the first 
mentioned component neither melts nor decomposes 
at the melting-point temperature of the second 
mentioned component. After the issue from the spin 
ning machine, the fibrous strand is subjected to the 
false-twisting action under heat at temperatures 
whereat the second-mentioned component melts so as 
to hind the first-mentioned component fibers to each 
other. After this false-twisting action under heat, the 
fibrius strand is wound up in the usual manner in a sub 
stantially twistless condition. 
Although the process of the above-described type has 

its own merits, it is accompanied by serious drawbacks 
as hereinafter described, especially in the actual prac 
tice of the process. In this process, the fibrous strand is 
heated during the false-twisting. For this purpose, espe 
cially when a fibrous strand of a relatively large thick 
ness has to he processed at high speed, it is necessary 
to provide a long heater surface. Further, for high effi 
ciency in the heating, the fibrous strand is generally 
processed while in direct contact with the heater sur 
face during the heating. The thicker the fibrous stranci, 
the longer the heater surface. This direct running 
contact of the fibrous strand with the long heater sur 
face considerably hinders the smooth propagation of 
the twists along the fibrous strand and the twists in 
parted by the false-twisting spindle do not smoothly de 
velop to the strand portion near the front rollers nip. 
This poor twist impartation results in the fibrous strand 
in a less twisted disposition which then comes into run 
ning contact with the heater surface and the fibrous 
component of the low melting point temperature tends 
to adhere to the heter surface in a fused condition. 
The above-mentioned poor twist impartation and ther 
mal fusion of the fibrous material to the heater surface 
tends to cause frequent breakages of the fibrous strand 
during the processing and partly due to such breakages 
of the strand, the quality of the yarn produced is con 
siderably degraded. 

In the case of the false-twisting process of the second 
group, adhesive agents in the liquid state are applied to 
the fibrous strand concurrently with the false-twisting 
action and the adhesive gents are slidified by a subse 
quent heating action before the winding up action in 
the usual way. 
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This process also is accompanied by clr:whacks as 

hereinafter described. Bucause the clhesive agent (r 
agents are brought into contact with the filrous strand 
in the liquid state, the solvent or solvents usecl must he 
removed from the strind in a later stage of the oper 
tion and such essential removal of the solvent requires 
corresponcling provision of arrangement(s) for such a 
removal. Further, the necessary drying of the adhesive 
agent(s) tunds to limit the processing speed of the 
strand so treated. In the process of this type, the heat 
ing must be performed without direct contact of the fi 
brous strand with the heater surface. Such indirect 
heating causes lowering if the heating efficiency ind 
troublesome handling of the strand during the process 
ing. When the adhesive agent(s) are applied to the 
strand in the liquid the hinding of the component fiburs 
takes place along the entire length of the fibers result 
ing in increased restriction of the free movement of the 
component fibers in the end products. Such restricted 
movement of the component fibers brings about a de 
graded uppearance, p(or hand and poor stretchability 
of the products obtained. 
The object of the present invention is to provide a 

process and apparatus for producing spun-like yarn of 
a substantially twistless configuration but having excel 
lent coherency by a false-twisting system while elimi 
nating the drawbacks encountered in the prior art of 
similar systems. 

In the art of the present invention, first a fibrous 
strand containing at least some short fibers is prepared 
from two or more kinds of fibers having different melt 
ing point temperatures. The fibrous strand so prepared 
is processed through a heater of the non-contact type 
in a vibrating condition before arrival at the false 
twisting spindle, which heater has a heater surface 
spacedly facing the running fibrous strand and has a 
temperature between the highest and the lowest melt 
ing point temperatures of the conponent fibers. 

Further features and advantages of the present inven 
tion will be made clear in the following description, ref 
crence being made to the accompanying drawings, 
wherein; 

FIG. 1 is a schematic sketch of one embodiment of 
the apparatus of the present invention, 
FIG. 2 is a schematic sketch of another embodiment 

of the apparatus of the present invention, 
FIGS. 3A to 3D are schematic sketches for showing 

various transverse profiles of the heater surface of the 
heater used in the apparatus of the present invention, 
FIGS. 4 and 5 are schematic sketches for explaining 

the dimension of the heater surface of the heater used 
in the apparatus of the present invention. 

Referring to FIG. 1, an embodiment of the arrange 
ment for carrying out the method of the present inven 
tion is illustrated. In the arrangement, a roving which 
is made up of fibers of different melting point tempera 
tures and including, at least some short fibers is fed to 
a draft zone 2 from a supply bobbin 3. In the case of the 
example shown, a draft zone of the so-called three lines 
type including apron rollers is used. After completion 
of thc drafting, the drafted fibrous strand 4 is advanced 
through a heater 6 of the non-contact type and is false 
twisted by a false-twisting spindle 7. Subsequent to the 
false-twisting, the fibrous strand 4 is taken up by take 
up rollers 8 and wound on a take-up package 9. The fi 
brous strand 4 is advanced through the heater 6 in a vi 
brating condition, the vibration being caused by the 
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hallooning due to the high speed false-twisting action 
if the spindle 7. 
A nother enhc diment of the arrangement for carry - 

iing ( lit the Inneth c (f the present invention is illus 
trated in FC i. 2, where in a multifilamentary yarn 11 
from a Supply bohhin 12 is conscliclated with a sliver 13 
of spun tihers frt in a separate supply hohlhin 14 when 
they are introduced int) a rift vine 16 of the so-called 
two line N type. The spun fihers composing the sliver 13 
are clifferent from the filaments composing the yarn ll 
in the melting point temperature. After drafting, the 
consolidatec fibrous strand 17 is heated by the heater 
6, false twisted by the spindle 7, taken up by the take 
up rollers 8 and wound up onto the take-up package 9. 
During the travel through the heater 6, the fibrous 
Stranc 17 is placed in a vibrating disposition due to the 
ballooning caused by the high speed false-twisting ac 
tion of the spindle 7. 
As briefly mentioned above, the material fibrous 

strund to be subjected to the process of the present in 
vention should be made up of two or more kinds of fi 
hers of different melting point temperatures and, fur 
ther, should contain, at least partly, a certain amount 
of short fibers such as spun fibers. Such fibers as poly 
esters, polyamides, polypropylenc. rayon, acetate, silk 
and wool can be used in suitably designed combination. 
This combination should be so designect that at least 
one kind of fiber can be given coil-shaped crimps by 
the false-twisting operation. For example, a combina 
tion of polyester fibers containing 5 to 20 percent by 
weight of polypropylene fibers is favourably used in the 
process of the present invention, the heating tempera 
tute by the heater 6 ranging from l l () to 180°C. That 
is, the heating is carried out at temperatures so that in 
melting of the polyester fibers takes place. 

It is also necessary that the material fibrous strand 
should contain at least some short fibers. For example, 
the material fibrous strand may be composed of two or 
more kinds of short fibers of different melting point 
tempertures. The fibrous strand may be provided in 
the form of a filamentary yarn or yarns doubled with 
one or more short fiber strands, the melting point tenn 
perature of the former being different from that of the 
litter. Further, filamentary yarns of different melting 
point temperatures may be combined with one or more 
short fiber strands. 
The material fibrous strand so prepared must be sub 

jected to heating by the heater 6 of the non-contact 
type. This heating must be carried out at temperatures 
so that it least one kind of fibers of low melting point 
temperature melt but the fihers of the highest melting 
point temperature do not melt at all. By the melting of 
the libers of low melting point temperature(s), the re 
maining non-melted fibers are hound to each other at 
random points. This binding by melting takes place uni 
formly at every point of contact within the configura 
tion if the material fibrous stranc resulting in the build 
ing of uniformly scattered points of inter-fiber binding. 
Owing to the presence of such inter-fiber binding 
points, the yarn so produced is provided with a desir 
able bulkiness caused by the false-twisting together 
with stable internal configuration caused by this bind 
ing hy melting. 
For the heating of the fibrous strand according to the 

present invention, a heater 6 of the non-contact type is 
used. This non-contact type heater is desirably so con 
structed that the heater surface spacedly surrounds the 
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running fibrous strand so that the strand is uniformly 
heated fronn cutsicle. In this sense, an internally hollow 
heter is desirably used for the heating purpose. Be 
cause the Strincides inct contact the heater surface li 
rectly, the heter Surface is not soiled by the molten fi 
hers (flow melting point temperature(s) and the falling 
of fibers fr()in their associated fibrous strand can be 
minimized. Further, non-contact of the fibrous strand 
with the heater surface assures enhanced development 
of the twists along the strand during the false-twisting 
operation. A further detailed explanation of the design 
of such heater will be given in the later part of this spec 
ification. 

It is another important feature of the present inven 
tion that the fibrous strand passes through the heater in 
a vibrating condition. Provision of such vibration to the 
fibrous strand is effected by utilizing the hallooning of 
the strand caused by the high speed false-twisting ac 
tion of the spindle 7 or hy equipping the heter with a 
suitable vibrator mechanism for compulsively vibrating 
the fibrous strand, such mechanism being located near 
the inlet or cutlet terminal of the heater 6. The fibrous 
strand may be vibrated either vertically or horizontally. 
If ballooning is utilized for this purpose, false-twist 
spindles of relatively large diameter are desirably used 
so as to result in the ballooning of larger extent. 

After heating, the strand is successively subjected to 
the false-twisting operation, which is carried out using 
conventional spindles of the peg-type, friction type or 
pneumatic vortex type. Among these, spindles of the 
inside contact type and pneumatic vortex type are de 
sirably employed. 

In the case of the conventional false-twisting opera 
tion, the fibrous strand is usually overfed into the false 
twist zone. In contrast, the fibrous strand is somewhat 
underfed into the false-twist zone according to the 
present invention. This is because, when a fibrous 
strand of rather thick construction such as a roving is 
directly subjected to the false-twisting as in the case of 
the present invention, the conventional overfeed sys 
ten results in insufficient impartation of twists due to 
lowering of the strand tension and such poor twist inn 
partation induces frequent breakages of the strand dur 
ing the processing. 
Experiments were carried out by the inventors of the 

present invention for determination of the optimum 
strand feed rates into the false-twisting zone and the re 
suits so obtained are shown in Table 1 below, the feed 
rate being given in the form of the ratio of the surface 
speed V of the feed rollers to the surface speed V of 
the delivery rollers of the false twist zone. 

Table 1 

Fell rati Strand heakage per 1 ()()t spindles per hour 

18 intyre h;in 51() 
()f () 
().5 8() 
(). 65 

1.() (h 
1.()() 57 
(.98 

5 y 
()) () 3. 
().88 4) 
(),86. ()3 
().85 

From these results, it is deduced that the feed rate of 
the fibrous strand into the false-twisting zone in the 
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present invention is lesirably in a range from ().88 to 
{{). 
As already describec, a heater ()f the non-contact 

type is used for heating of the fibrous strand in the pres 
ent invention and such heater is desirably sc) con 
structed that the heater Surface spacedly surrounds the 
running fibrous strand so that the strand is uniformly 
heated from the outside, i.e. a hollow heater is desir 
ably used in the present invention. In other words, the 
heater surface is desirably provided in the form of a 
heating tunnel through the heater body, the internal 
wall surface of the heating tunnel forming the heater 
surface which spacedly encircles the fibrous strand in 
such a disposition so that, when the transverse cross 
sectional profile of the heating tunnel is considered, the 
path of the fibrous strand coincides substantially with 
the center of the profile. Some examples of the tunnel 
profile are shown in FIGS. 3A to 3D, i.e., the profile 
may be round as shown in FIG. 3A, elliptical as shown 
in FIG. 3B, ohlong as shown in FIG. 3C or rectangular 
as shown in HG. 3D. In the case where the strand wi 
brates due to hallooning, the profile shown in FIG. 3A 
is advantageous whereas, when the strand vibrates hori 
zontally, the profiles shown in FIGS. 3B to 3D are ad 
vantageously employed. Vertically elongated modifica 
tions of the profiles shown in FIGS. 3B to 3D are desir 
ably adopted when the strand vibrates vertically. That 
is, various modifications of the profile can be utilized 
in accordance with the processing condition of the 
Strand during the heating operation. 

In order to fix the optimum dinnensions of the heating 
tunnel, an imaginary inscribed circle P of the tunnel 
profile O is considered as shown in FIG. 4 with its cen 
ter O coinciding with the designed path of the fibrous 
strand. The dimensions of the heating tunnel were con 
sidered in terms of the diameter of this circle P by the 
inventors of the present invention. 

In the experiment, polyethylene-terephthalate staple 
fibers of 2 denier fineness and 51 mm length were used 
as the first component. Staple fibers of 2 denier fine 
ness and 51 mm length macle up of a copolymer conn 
pound of 80 percent by weight of polyethylene 
terephthalate and 20 percent hy weight of polyethy 
lene-adipate were used as the second component. An 
ordinary blended roving of one-third grams per meter 
thickness was spun from 90 percent by weight of the 
first component and () percent by weight of the second 
component. The roving so obtained was processed 
through the arrangement shown in FIG. 1 under the fol 
lowing processing conditions. 

2) 
S X (RPM 
5) x (MPM 

Draft rility: 
Spindle rotation: 
Surface speed if the from 1 (lraft rollers: 

The results obtained hy changing the diameter of the 
circle P are shown in Tahle 2 below. 

Table 2 

Strundbreakage per 
1 () () spinclles per hour 

Viri: is in in 
strength " 

Di; incler if the 
circle P in in 

8 (.79 25) 
() 75 9 

l 
4 (). SS 27 
5 {).5) 2) 

5. 

() 

() 

5 

55 

65 
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Table 2-Continued 

dinutcry th: Viiriik in Strindhre: king he 
circle P in innin strength * ()()() sprincil's per hour 

5. () (). 5. 
h() (4) - 
7) (), 

" sile stringth N. til yarns it () in length was mixtarct tims inst the 
\tritic it was kilcuits'k is tillows: 

From this result, it was confirmed that the strand 
breakage increases when the cliameter of the circle P 
becomes smaller than 10 mm. This is considered to he 
caused by the accidental contact of the running fibrous 
strand with the heating tunnel internal wall. Further, 
there is a considerable increase in the variation in the 
yarn tensile strength when the diameter of the circle ex 
ceeds 50 mm. This is considered to be caused by the 
poor heating effect of the heating tunnel wall which is 
too far from the running fibrous strand. From this anal 
ysis, it is considered that the diameter of the circle P 
lies desirably in a range from 12 to 50 mm. 
As already described the heater used in the present 

invention is desirably provided with a heating tunnel 
whose internal wall spacedly encircles the fibrous 
strand passing therethrough. However, fron the view 
point of the yarn (fibrous strand) handling by the oper 
ators during the process, it is desirable that the heater 
is provided with a longitudinal slit which communicates 
the interior of the heating tunnel with the outside. If the 
heater is provided with such a longitudinal slit, the yarn 
can be easily handled from the outside by the operators 
at the time of a malfunction such as a yarn breakage. 
However, when considered from the viewpoint of the 
heating effect of the heater, it is desirable that the di 
mensions of such a longitudinal slit should be mini 
nized as far as possible in order to prevent the possible 
invasion of the external atmosphere. 
So as to fix the optimum dimension of the longitudi 

nal slit, the imaginary inscribed circle P used in relation 
to the tunnel profile O (see FIG. 4) is used also, refer 
ence being made to FIG. 5. In the illustrated structure, 
the heater is provided with a longitudinal slit 18 on one 
side thereof. An included angle f between lines con 
necting the upper and lower fringes 18a, 18h of the slit 
18 with the yarn path R is considered as an index of the 
slit dimension and is hereinafter referred to as 'the slit 
center angle.' 
Experiments similar to that employed in the determi 

nation of the optimum heating tunnel dimensions were 
carried out by the inventors of the present invention, 
wherein the diameter of the circle was selected at 20 
mm and the value of the slit center angle 8 was varied. 
The experimental results so obtained are shown in 

Table 3 below. It is widely known to persons skilled in 
the art that, in the actual use of the yarns, the employ 
able value of the variation in the yarn strength should 
be (). 17 or smaller. From this point of view, it is con 
cluded that the adoptable value of the slit center angle 
6 is 90' or less. 
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Table 3 

Si center tu y in tier's V: iiii li in in strength 

18} (),3} 
IS) ().3 

() (), () 
(). () 

t) (S3 
Rt.) ().55 

Sahl 

As alre:cly explained, vibration of the fibrous stranc 
in the present invention is most simply realized by mak 
ing use of the halloning theref caused by the false 
twisting action. In this case, ballooning of the strand 
generates a vortex pneumatic flow within the heating 
tunnel resulting in a uniform heating effect on the fi 
brous strand. Further, due to the centrifugal force of 

8 

As is clear from these results, no rich thermal binding 
leffect can he expected when the bullooning diameter is 
bulk w mm whereas an increase in the yarn breakage 
is observed when the diameter exceeds 20 mm. Fur 
ther, when we consider the fact that the actually ac 
ceptable yarn strength, which is the product of the yarn 
count and the single yarn strength, should be larger 
than 8,000 gr and the fact that the industrially allow 
able yarn breakages should be less than 50, it is consid 
ered that the desirable employable ballooning diameter 
is in a range of from 2 to 20 mm. 
A method for obtaining the ballooning diameter in 

the above-determined range will hereinafter be de 
scribed in detail. For this purpose, a series of experi 
ments were conducted by the inventors of the present 
invention and the results obtained thereby are shown in 
The 5 hulw. 

Table 5 

Material 

Spin- Balloon 
ning ing 
speed diameter 
MPM in mm 

Yr Wyid 
clunt ratic 

Fced 
ration 

Twists 
in TPM 

Case 
N. 

Tetron 
staple 
(2 d x 51 mm) 
Copolymerized 
Tetron staple 
(2 d x 5 mm) 
Blend rati = 
10% 
Tetron staple 
(3 d x 89 mm) 
Copolymerized 
Tetron staple 
(3 dx 89 mm) 
Blend ratic) = 
5. 

ditto 
ditto 
Tetron staple 
(.5 d x 44 mm) 
Copolymerized 
Tetron staple 
(.5 d x 44 mm) 
Bend ratic = 
5% 

1/48 ().35 0.95 5 5. 

2 136 ().36 705 ().96 63 8.1 

20 
35 

().3 
20.2 

3 1130 
4. 1120 

0.41 
0.45 

60 
705 

s 1172 0.29 203 ().89 58 

* This value was obtained in the following manner: 

the ballooning, the air contained in the core part of the 45 
strand configuration is forced out therefrom resulting 
in increased binding of fibers by melt fusing. In this 
connection, thc influence of the ballooning diameter 
on the yarn strength and thc yarn breakage was experi 
mentally confirmed by the inventors of the present in 
vention. The cxperiment was conducted in the same 
manner as that in the determination of the heating tun 
nel dimensions. The diameter of the circle P was se 
lected at 40 mm and the heating temperature was 
225°C. The results so obtained are shown in Table 4 be 
low. 

Table 4 

Balikining Yarm strength Yarm breakage per () () 
dian liter in Inn in gr. spindles per hour 

().S. 35 () 
() 5 (. 7 
() 33 4t) 

3) 39 37 
s 5 
().) 45 3.4 
5. j7 4. 

5. 38) 9t) 
() ...) Intyr lith 24() 
ul-e-mammamma-e-r-r- 

Ind 
1 - 

D: Apparent cross sectional area of the yarn. 
n; Number of fiher per the area. 
d: Average cross sectional area of individual ?hers. 

From this analysis, it was confirmed that the desir 
able ballooning diameter can be obtained when the 
twist is in a range from 50 VN to 150 VN (N; metric 
system count), the feed ratio is in a range from 0.88 to 
1.00 and the void ratio is in a range from 0.15 to 0.50. 

The following examples are illustrative of thc present 
60 invention, but are not to be construcd as limiting same. 

EXAMPLE . 

Polyethylene-terephthalate staple fibers of 2 denier 
fineness and 5 mm length were prepared (the first 
component). Staple fibers of 2 denier fineness and 5 
mm length were prepared from a copolymer composed 
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of 80 percent by weight of polyethylene-terephthalate 
and 20 percent hy weight of polyethylene-alipate (the 
Second component). A hlended rving was produced 
from 90 percent by weight of the first component tilhers 
and 1 () percent hy weight ( )f the sectinct component fi 
hers. This roving was processed through the arrange 
ment shown in FC. 1, wherein the draft ratic was 2(), 
the diameter of the circle P was 20 mm, the length of 
the heater was 50 cm, the heater was heated at the 
temperature of 22 l'C and the remaining conditions 
were adjusted as in case No. 1 in Table 5. From the pro 
cess so conclucted, the following meritorius features 
were observed by the inventors regarding the art of the 
present invention. 

l. The yarn Sc) proclucel pissessed desirable bulki 
ness and stretchahility. each componental fibers 
having coil-shapel crimps. 

2. Despite its substantially non-twistect configuration, 
the yar in Sc) produced possessed sufficient strength. 

3. The fibrous strand could he processed at very high 
processing speed. 

4. There was no need to positively recollect the sol 
WitS, 

5. The yarn sc) procluced was provided with a spun 
yarn like hit inct, resulting in the production of fab 
rics there from having a soft hand, crisp touch and 
a strong resistance against pill formation. 

A more detailed explanation will hereinafter be made 
is to the above-recitect inheritorious feature (5) of the 
art of the present invention. 

As it measure for enhancing the resistance of the fab 
ric against pill formation, it is conventional to hind 
componental fibers of the yarn by melting synne of the 
componental fibers. However, when the internal con 
figuration of the yarn is almost full of the molten sub 
stance, the resultant hand and touch of the fabrics 
made up of such yarns are unsuitable for wearing use. 
in order to (bviate such trouble, the technique was de 
veloped of binding componental fibers to each other at 
points uniformly scattered within the yarn configura 
tion by thermal melting of some componental fibers, 
i.e., to build unifornly scattered points of inter-fiber 
hinding by thermal melting of some componental fibers 
in the yarn configuration. However, in the case of the 
conventional processes of this sort, the polymeric ori 
entition of the fibers tends to he badly listurbed by the 
thermal melting phenomenon resulting in considerable 
lowering of the yarn strength. 

From this analysis of the conventional techniques, 
the inventors of the present invention have confirmed 
that, in order to obtain the yarns accompanied with the 
above-described meritorious feature (5), the yarn must 
be of a substantially twistless configuration and the 
componental fibers must he melt fused to each other to 
a prescribed extent. In this connection, the inventors 
have used a value L called the 'melt-fusion index' as 
a measure for designating the extent of the thermal fu 
sion of the fibers composing the yarn. It was confirmed 
hy the inventors of the present invention that the melt 

fusion inclex should desirably be in a range from 0.02 
t() (). 40. 

5 

5 

() 

3 () 

3 5 

45 

Determination of the value of this melt-fusion index 
L is carried out in the following nunner. 
The specimen is immersect in a mixed solution of par 

affin and ethylene cellulose. After solidification of the 
paraffin, extremely thin liminae are for Innel by slicing 
the solidified hocly in a clirection perpendicular to the 
longitudinal direction of the specimen yarn. By using 
an optical microscope, the number NM (f the fibers in 
the cross section is counted. In this case, when two r 
more fibers are melt-fused together forming a single 
cintinuous body, the hondy is counted as a her. Fur 
ther, the convertel cross sectional area is lesignatec is 
ST and the average cross sectional area of a fiher he 
fore melt fusion is cle signated as St. The converted 
cross sectional area ST is equal to SM X / Po, where 
P is the mean tensile strength of the yarn. This is the 
mean value of 5 () measurements taken on an instron 
tensile tester with a test length of ().5 cm and an elonga 
tion rate of 0.5 cm/min. Po is the mean tensile strength 
of the yarn obtained in a similar way hut after melt fu 
sin. Using the above-clefined values, the melt-fusion 
inclux 1. is calculated as follows: 

It will he understood that the valve ST/So corre 
sponds to the number of fibers per cross section if no 
analgamation by melt fusion takes place. When there 
is no actual melt fusion, NM is nearly equal to ST/So 
and, accordingly, I. is nearly equal to Zero. 
The value of the melt fusion index l is greatly influ 

enced by the processing conditions in the production of 
the yarn. For example, when the percent blend of the 
fibers of the lower melting point temperature is 18, the 
heating time is 30 minutes and the heating is carried 
out at a temperature higher hy l()'C than the melting 
point temperature of the fibers of the lower melting 
point temperature, the resultant value of L is 0.5. The 
fabrics made up of yarns of such melt-fusion index pos 
sess undesirable hand and touch. When the heating is 
arried (but at temperatures near the melting point of 

the major componental fibers, the resultant value of L 
is in most cases 0.02 or smaller and the produced fab 
rics possesses very poor hand and touch. A similar re 
sult is obtained when the percent blend of the fibers of 
the lower melting point temperature is 2 or less. 

EXAMPLE 2 

Polyethylene-terephthalate staple fibers of 2 denier 
fineness and 51 mm length were prepared (the first 
component). Staple fibers of 2 denier and 5 mm 
length were prepared from a copolymer of 212C melt 
ing point temperature composed of polyethylene 
terephthalate and 20 mol percent of isophthalic acid 
(the second component). Further, rayon staple fibers 
of 2 denier fineness and 51 mm length were prepared 
(the third component). The three components were 
blended in a ratio of 5:4: so as to produce a roving of 
77 grain thickness on the usual spinning system. The 
roving so prepared was processed through the arrange 
ment shown in FIG. 1, wherein the draft ratic) was 18, 
the number (f the false twists was 800 TPM, the heat 
ing temperature was 230°C and the take-up speed was 
20 MPM. The resultant value of l of the yarn so pro 
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duce was (). ()- 5 until it w (vein fabric () 7() x th8 densi 
ties inhill the Tek his desirable hull, excellent crish 
neSS incl enhance resistance against pill formation 
(Circle J, Cl-Inn they () Hit). 

EX\MP 3 

P. lyethylene-terephthalate staple fibers of denier 
fineness and 5 mm length were preparel ( the first 
component). Staple fihers of 2 denier fineness and 51 
mm length were prepared from a copolymer of 23.4°C 
m.p. temperature composed of 1 () mol percent of iso 
phthalic acid and polyethylene-terephthalate (the sec 
cond component). A common type of sliver having a 
thickness of one-half grann per meter was produced 
from 15 parts by weight of the first component and 1 
part by weight of the Second component. Sep: rately 
from this, a polyethylene-terephthalate multifila 
mentary yarn of 75 denier containing 36 filaments was 
preparect. The sliver and the multifilamentary yarn sty 
prepared were processed in the arrangement shown in 
FC. 2, wherein the drift Tatin was 26, the number of 
the false twists was 620 TPM, the heater was kept at 
240°C, the length of the heating zone was l.2 m and the 
yarn take-up speed was 52 MPM. 
The yarn so procluced possessed soft hand and gold 

crispness, with a melt-fusion index L of ().06. A plain 
knitted fabric thereof had a desirable hand and en 
hanced resistance agaisint pill formation (Grade 4, Cl 
methid 5 Hr). 

EXAMPLE 4 

A worsted roving of one-third grim per meter was 
prepared from acrylic staple fibers of 3 cl fineness and 
89 mm length. Separately from this, a nylon 6 multifila 
mentary yarn of 20 denier containing 10 filaments was 
doubled with a multi-filamentury yarn of 20 denier con 
taining 7 filaments, the latter being made up of a co 
polymer composed of 70 percent of nylon 6 and 30 per 
cent of nylon 2. Both the roving and the doubled mul 
ti-filamentary yarn were processed in the arrangement 
shown in FIG. 2 wherein the draft ratio was 2(), the 
false-twisting spindle was rotated at a speed of 131,000 
RPM, the diameter of the circle P of the heater was 18 
mm, the heating temperature was 150°C and the yarn 
processing speed was 98 MPM. The yarn so produced 
had excellent hand with a melt-fusion index of ().25. 

EXAMPLE 5 

Side-by-side type composite staple fibers of 3 denier 
fineness and 76 mm length were prepared from 
polyethylene-terephthalate and a polyethylene 
terephthalate copolymer containing () mol percent of 
isophthalic acid (the first component). Polyethylene 
terephthalate staple fibers of 3 denier fineness and 76 
mm length were prepared also (the second compo 
ment). A sliver of one-half gran per meter thickness 
was produced from 3 parts by weight of the first com 
ponent and 1 part by weight of the second component. 
The sliver so produced was processed in the arrange 
ment shown in FIG. 1 under conditions the same as 
those in Example 1. A woven fabric was produced from 
the yarns so produced, the value of L being 0.37. The 
fabric had a soft hand and rich crispness, with a resis 
tance against pill formation of Grade 5 (ICI-method () 
Hr). 
The number of the false twists to be imparted to the 

fibrous strand in the present invention must be suitably 
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Selected in consicle ration of the hulkilless anct for 
Stretchahility recuired for the y; in preluced, thickness 
and composition of the fibrous strand to be processed 
and content if the fibers of low m.p. lemperature. The 
smaller the number of the false twists, the poorer the 
hulkiness and the stretchability. Use of a thermoplastic 
filamentary yarn in combination with optimum number 
of the false twists results in a yarn having excellent 
stretchahility and recovery from torque. In the case 
where non-thermoplastic filamentary yarns or yarns al 
ready thermally treated at temperatures higher than the 
false-twisting temperature are usec. yarns having poor 
stretchability but rich bulkiness are obtainable. Fur 
ther, in the system shown in FIG. 2, the sliver 13 may 
he supplied in an intermittent mode. 

in case the fibrous strand to be processel is com 
posed of short fihers only, it is desirable that, in the ar 
rangement shown in FIG. 1, the distance between the 
untwisting point and the nip by the take-up rollers 8 in 
shorter than the average length of the fibers composing 
the fibrous strund. 
A process for producing knitted or woven fabrics 

from the yarn produced according to the present inven 
tion will hereinafter be briefly described. 

Blending of the material fibers must be carefully de 
signed in consideration of the treatments to be applied 
to the fabric in the later procluction stages. For exam 
plc, when polyamide fibers of different melting point 
temperatures are blended together and the fabric is 
treated later on with solvents of phenol type, all fibers 
conposing the fabric are melted away by the treat 
nint. 

EXAMPLE 6 

Polyethylene-terephthalate staple fibers of 3 denier 
fineness and 89 mm length were prepared (the first 
component). Staple fibers of 2 denier fineness and 89 
mm length were prepared from a copolymer containing 
80 percent of polyethylene-terephthalate and 20 per 
cent of polyethylene-iso-phthalate (the second compo 
nent). A worsted roving of one-third gram per meter 
thickness was prepared from 95 percent by weight of 
the first component and 5 percent by weight of the sec 
(nd component. The roving so prepared was processed 
in the arrangement shown in FIG. 1, wherein the draft 
ratio was 20. After steaming the yarns so obtained at 
i ()0°C for 20 minutes, the yarn so prepared were woven 
into a fabric of 92 x 85 densities. After setting in a grey 
state, the fabric was treated in a dioxane bath at 90°C 
for 20 minutes so as to remove the low m.p. tempera 
ture component by melting. The fabric so obtained pos 
sessed a velvet-like soft hand, bulkiness, resiliency and 
an elegant touch. 

EXAMPLE 7 

Spun yarns obtained in Example 6 were doubled to 
gether, provided with twist of 200 TPM in the direction 
opposite to the false twisting direction and treated by 
pressured steam at 105°C for setting. A fabric woven 
from the yarns so prepared was treated in a water solu 
tion of formic acid at 40°C for 20 minutes for removal 
of poly-e-caprolactann. The fabric so obtained had a 
wool-like hand, comfortable touch, softness and resil 
1CC. 

EXAMPLE 8 

Polyethylene staple fibers of 3 denier fineness and 89 
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mm length were prepared (the first component). Poly 
ethylene staple fibers of 3 denier fineness and 87 mm 
length having the m.p. temperature of 220°C were pre 
pared from a copolymer containing 20 parts of 
polyethylene-ist)-phthalate and 8 parts of polyethylene 
terephthalate (the second component). A worsted rov 
ing one-third gram per meter thickness was prepared 
from 93 percent of the first component and 7 percent 
of the second component. Separately from this, a poly 
ester multifilamentary yarn of 40 denier thickness con 
taining 24 filaments was prepared. 
They were both processed in an arrangement sub 

stantially equal to that shown in FIG. 2. But in this case, 
only the roving was drafted at a draft ratio of 25 and the 
multifilamentary yarn was amalgamated with the row 
ing at a position just upstream of the front rollers of the 
draft zone. The false-twisting spindle was rotated at a 
speed of 40,000 RPM, the strand was fed at a speed 
of 152 MPM, the temperature of the heater was 235°C 
and the heating zone was 1.2 m long. A double jersey 
fabric, which was milde of yarns so prepared, was 
treated in the dioxane hath at 8 ()C for 20 min for re 
moval of the low m.p. temperature component. The 
fabric so produced possessed clesirable bulkiness, soft 
iness, uniform loop structure and in elegant touch and 
appearince. 
The substantially twistless configuration of the yarn 

manufactured according to the present invention is de 
sirably utilized in the production of pile fabrics which 
possess excellent covering effect and resilience against 
compression. In accordance with the requirement of 
the end use, only the point portion of the piles may be 
removed by melting in the later treatment of the pile 
fabrics. This removal may also be performed by me 
chanically shearing the point portions of the piles. 

EXAMPLE 9 

Polyacrylonitrile staple fibers of () denier fineness 
inct 76 mm length were prepared (the first compo 
ment). Staple fibers of 7 denier fineness and 76 mm 
length were prepared from a copolymer containing 45 
mol percent of nylon 6, () mol percent of nylon 66 and 
45 no percent of nylon 12 (the second component). 
A worsted roving of 4 g/m thickness was prepared from 
95 percent by weight of the first component and 5 per 
cent by weight of the second component. 
The roving so prepared was processed in the arrange 

ment shown in Fl(G. l, wherein the draft ratio was 2(), 
the spindle was rotated at 4400 RPM, the heater was 
kept at 180°C, the heating zone was 1.5 m long and the 
strand was fed to the heater at a speed of 20 MPM. 
Three substantially twistless yarns so produced were 

doubled together and twisted at 120 TPM and a fabric 
of the yarns so twisted was produced. Tufting was ap 
plied to the fabric on a tufting machine of five thirty 
succonds gauge and 9 stitches per 1 inch so as to develop 
piles of 7 mm height. The tufted fabric was coated on 
its reverse side with ordinary latex and, after drying, 
treated in a 70 percent formic acic bath for 1 () min. for 
removal of the low m.p. temperature component. The 
velvet thus obtained had a good covering effect and re 
silience against compression. 

It is also possible in the present invention for a third 
component to be added to the composition of the mate 
rial fibrous strand. For example, the material fibrous 
strand may he composed of the first component A, the 
second component B which melts at temperatures 
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whereat the first component A is not melled. and the 
third component C which melts at temperatures 
whereat the first cannonent A closes not melt and is dis 
solved by a solvent which does not fully melt the first 
and succinc components A. B. In this case, the Strand 
is heated firstly so as to cause the multing of the second 
component B and melting of at least some of the third 
component C. Secondly, in the fabric state, the thiral 
component C is at least partly removed from the fabric 
by treatment with the above-mentioned solvent. By the 
presence of the third component C. the yarn is pro 
vided with a strongly hound configuration cluring the 
processes preceding the removal (if same and, after the 
removal of same by dissolution. the encl product fabric 
possesses desirable hand and crispness. 

ENAMPF 1 {} 

Polyethylene-terephthalate staple fibers of 3 denier 
fineness and 89 mm length were prepared ( the first 
component). Staple fibers of 3 denier fineness and 89 
mm length were prepared by blend spinning of 9 parts 
of polyethylene-terephthalate with 1 part of polyethy 
lene-glycol ( the second component). Polyethylene 
schacate staple tihers of 3 denier fineness and 89 mm 
length were prepared also (the third component). A 
worsted roving of one-half gram per meter thickness 
:as prepared from 65 percent hy weight of the first 
component, 15 percent by weight of the second com 
ponent and 20 percent by weight of the third compo 
ment. The roving so prepared was processed in the ar 
rangement shown in FIG. 1, wherein the draft ratio was 
15, the spindle was rotated at 45,000 RPM, the heater 
was kept at 235C and the yarn processing speed was 
28 MPM. The yarn so produced had a strength of 2.5 
gram per denier. A plain fabric of 55 x 5 () densities was 
woven using the yarns. This fabric was treated in a 5 
percent NaOH bath at 98°C for 1 hr. The resultant fah 
ric had an elegant luster, soft hand and bulkiness. 
What we claim is: 
1. A process for producing spun-like yarns by a false 

twisting system comprising, in combination, forming a 
fibrous strand from at least two kinds of fibers having 
different melting point temperatures including adding 
to the fibrous strand a kind of fibers having a melting 
point temperature lower than a given temperature and 
which is dissolvable by a solvent that does not fully dis 
solve the fibers of the highest melting point tempera 
ture of said fibrous strand, said fibrous stranc contain 
ing at least some short fibers, concurrently false 
twisting, vibrating and heating said strand at said given 
temperature, said given temperature being between the 
highest and lowest melting point temperatures of said 
fibers, carrying out said step of heating without direct 
contact between said fibrous strand and any hcating cl 
cment, and, following said false twisting, removing at 
least some of said added kind of fibers by treatment 
with said solvent. 

2. The process of claim 1 wherein the fibrous strand 
is fed to a false-twisting zone for cffecting said step of 
false-twisting, comprising underfecding said fibrous 
strand to said false-twisting zone. 

3. The process of claim 2 wherein the feed ratio of 
said fibrous strand to said false twisting zone is in a 
range of from ().88 to 1.00. 
4. The process of claim 1 wherein the number of false 

twists produced in said step of false twisting is in a 
range from 50N to 150N, wherein N is a metric system 
count of a yarn produced by said process. 
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