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[5 7] ABSTRACT 
Effect yarns having an irregular and twisted surface 
formed from at least two components having different 
physical properties, at least one of which is a thermo 

‘ plastic material which are intermittently bonded to 
form the effect. These effect yarns are produced by 
heating the yarns to soften at least one component and 
twisting and untwisting the softened yarns. 

13 Claims, 15 Drawing Figures 
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NOVEI. EFFECT YARNS AND PROCESS FOR 
PRODUCING THE SAME 

The present invention relates to an effect yarn and a 
process for producing such a yarn. 
There are a number of prior art processes for obtain 

ing yarns having a high twist by winding, using a single 
or double twist spindle. However, throwing is a slow 
process and the production speeds are lowered if a 
higher twist is the desired. It has also been proposed to 
manufacture false twist yarns having high elasticity at 
greater speeds. However, in these processes yarns hav 
ing high bulk and/or high elasticity are obtained. 
The cohesion of the ?laments which comprise a yarn 

can be increased by various processes, especially by 
mechanical or pneumatic means. However, these proc 
esses generally produce yarns having insuf?cient com 
pactness for certain applications. 
Furthermore, yarns having a high residual twist have 

been obtained by various processes such as twist accu 
mulation, twist packing and pneumatic false twisting. 
Here again it is dif?cult to obtain really compact yarns 
having the appearance of a mono?lament. 
The process of the present invention provides a mul 

ti-?lament yarn with an irregular surface and having a 
twisted appearance. The multi-?lament yarn has at 
least two ?laments, each ?lament has at least two con 
situtents with different softening temperatures and/or 
degradation temperature, at least one component being 
thermoplastic, so that at least some of the ?laments are 
bonded to one another at least at some points along the 
length of the yarn, in order to provide the surface of the 
yarn with helical portions of random length, direction 
and pitch. 
The process of the present invention generally com 

prises feeding a multi-component yarn through a heat 
ing zone and then passing the heated yarn through a 
false twister to twist and untwist the yarn. 

It is therefore a primary object of the present inven 
tion to provide a process for producing fancy effect 
yarns. . , 

It is a further object of the present invention to pro 
vide a fancy effect multi-?lament yam which is com 
pact and appears to be mono?lament yarn. 

It is a still further object of the present invention to 
provide compact multi-?lament yarns having an un 
even surface and a twisted appearance. 

It is a still further object of the present invention to 
provide a multi-?lament yarn wherein the yarn com 
prises ?laments having different thermal and degrada 
tion characteristics. 

It is a still further object of the present invention to 
provide a multi-?lament yam wherein the ?laments are 
intermittently bonded to each other. 
his a still further object of the present invention to 

provide a process for producing multi-?lament effect 
yarns by heating the multi~?laments and subsequently 
twisting and untwisting the yarns. 

Still further objects and advantages of the effect 
yarns and process for producing the same of the pres 
ent invention will become more apparent from the fol 
lowing more detailed description thereof. 
The multi-?lament effect yarns of the present inven 

tion comprise at least two ?laments having components 
with differing physical properties, these ?laments being 
intermittently bonded to each other and presenting the 
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helical appearance of random length, direction and 
pitch. 
The present invention also provides a process for ob 

taining an effect yarn comprising heating a multi 
?lament yarn, each ?lament having at least two compo 
nents of different softening temperatures and/or degra 
dation temperatures, at least one of said components 
being thermoplastic to a setting temperature at least 
equal to the softening temperature of the constituent 
having the lowest softening temperature, twisting the 
heated yarn and untwisting the twisted yarn. 
The multi-?lament yarn of the present invention may 

be a yarn formed of ?laments having different proper 
ties, which ?laments may or may not be thermoplastic 
polymers or a yam formed of at least two identical fila 
ments, each ?lament having at least two components, 
arranged coaxially or non-coaxially, such as in a side 
by-side relation, sheath-core, etc. when sheath-core ?l 
aments are used, the softening temperature of the 
sheath must be less than the core. 
Furthermore, this yarn can contain ?laments which 

possess different physical characteristics or properties, 
for example elongation, tensile strength or shrinkage, 
which gives the yarn an additional fancy effect, such as 
improved bulk. The yarn can consist of continuous fila 
ments or discontinuous ?laments such as spun ?bres, 
rovings or ribbons. 

Generally, at least a part of at least some of the ?la 
ments are welded to one another within a given section 
of yarn. According to a particular embodiment of the 
invention, at least a certain number of strands are 
welded together only at certain points spaced along the 
length of the yarn and de?ne intermittent free portions 
which produce an effect. These free portions can be 
broken by passing the yarns over an abrasive surface, 
blade, grinding surface, etc., and thus form a yarn hav 
ing a “spun yarn" appearance. 
The novel yarns and process for producing the same 

will be more readily understood with reference to the 
following illustrative drawings, in which: 
FIG. 1 is a diagrammatic view of a device for the 

manufacture of a yarn according to the invention, 
wherein the false-twisting treatment is carried out con 
tinuously. 
FIG. 2 is a further embodiment of a device for carry 

ing out the process according to the invention with a 
second heat treatment, after the false-twisting treat 
ment which is carried out continuously. 
FIG. 3 diagrammatically represents a device for car 

rying out the process wherein the false-twisting treat 
ment is carried out discontinuously. 
FIGS. 4 to 15 represent yarns obtained in accordance 

with the examples of carrying out the process accord 
ing to the invention. 
As shown in FIG. 1, a yarn l is drawn from a cop 2 

and successively passes over a hook 3, a direction 
changing guide 4, a tension pulley 5 and a ?rst feed de 
vice 6. The yarn then passes through a heating element 
7 and then through a false-twist spindle 8, over a sec 
ond feed device 9 and over a guide 10 before being 
wound up on a bobbin 11 by a conventional winding 
system. 
The arrangement shown in FIG. 2 is similar to that in 

FIG. 1, except that the yarn passes downstream of the 
false-twist spindle 8, through a second heating element 
12 before being wound up. 
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According to FIG. 3, the yarn l3 drawn from a bob 
bin 14 which freely rotates is given a certain twist, and 
then passes over a balloon guide 15 and then over a 
heating plate 16.‘ The yarn is thereafter wound up on a 
bobbin 18 while being guided by a guide 17 by a con 
ventional reciprocating winding system. Subsequently, 
the yarn may be untwisted by a similar unwinding step 
or other conventional twisting process. 
The setting temperatures of heating elements 7 and 

12 generally can vary from 150° to 300°C and prefera 
bly is regulated at a temperature at most equal to a tem~ 
perature which does not signi?cantly affect the textile 
characteristics of the constituent having the highest 
softening temperature. 
Although the process may be conducted continu 

ously or discontinuously, preferably, the twisting 
setting-untwisting operation should be carried out con 
tinuously as shown in FIGS. 1 and 2. 

It is possible to obtain a yarn according to the process 
of the present invention which possesses certain spe 
ci?c effects or characteristics such as ?exibility, elastic 
ity, appearance and handle, by varying the composition 
of the yarn and the treatment conditions. Thus, the 
heat treatment is generally applied to the yarn continu 
ously, for example, by passing the yarn over a heating 
plate or through an oven. However, where it is desired 
to achieve a special effect, a localized heat treatment 
at various points can be achieved by means of a device 
for intermittent contact with a heating element. 

It is also possible to vary the characteristics of the 
yarn, for example, the handle, by subjecting it continu 
ously to a more or less rapid cooling between the heat 
treatment and the twisting-untwisting device. Advanta 
geously, a second heat treatment can be carried out 
downstream of the twisting-setting-untwisting opera 
tion as shown in FIG. 2 so as to increase the fancy ef 
fect of the yarn, especially to improve its bulk. 
Furthermore, the yarn according to the invention can 

be subjected to any other customary treatment for the 
purpose of modifying its characteristics for special ap 
plications. Thus, this yarn can be subjected to a treat 
ment which allows the free portions, which appear ac 
cording to a special form of the invention, to be bro 
ken, for example, by sanding, abrasion and the like. 
The process according to the invention produces 

yarns‘at an advantageous industrial cost, these yarns 
being perfectly suitable for various applications such as 
woven fabrics, voile and the like. 
Filaments suitable for use in forming the effect yarns 

of the present invention include thermoplastic ?bers 
such as those produced from polyamides, such as poly 
hexamethylene adipamide, poly(e-caprolactam), poly 
hexamethylene sebacamide, poly (9-aminononanoic 
acid), poly( ll-aminoundecanoic acid), poly lauric lac 
tam, copolymers of any of the above polyamides, poly 
esters such as those produced by condensing a glycol 
such as, ethylene, propylene, diethylene, dipropylene 
or butylene glycol with an acid or anydride such as 
adipic acid, azelaic acid, terephtalic acid or phthalic 
anhydride, e.g., polyethylene terephtalic, polyole?ns 
such as polyethylene, propylene, etc., vinyl polymers 
such as polyvinyl chloride, polyvinylidene chloride, 
polyvinyl alcohol, polyacrylonitrile, etc. 
The process and product of the present invention will 

now be illustrated by means of the following speci?c 
examples which are for illustration only and not to be 
taken as limiting the scope of the present invention. In 
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4 
the following examples, all parts and percentages are 
by weight and all temperatures are in degrees centi 
grade. 

EXAMPLE 1 

A coaxial bi-component yarn of 190 dtex/32 ?la 
ments is treated in accordance with the process shown 
diagrammatically in FIG. 1. Each ?lament comprises in 
the weight ratio of 80/20: 

i. a copolyamide containing 60 percent ‘of polyhexa 
methylene adipamide and, 40 percent of poly(e 
caprolactam) having a melting point of 180°C, forming 
the sheath of the yarn; and 

ii. polyhexamethylene adipamide having a relative 
viscosity of 36 and melting point of about 260°C, form 
ing the core of the yarn. 
The yarn passes through an oven heated to 235°C at 

a speed of 27 m/minute and then into a conventional 
mechanical false-twist spindle rotating at 50,000 revo 
lutions per minute; the yarn then has a theoretical twist 
of about 1,800 tums/meter. - 
The yarn is wound at a speed substantially the same 

as the speed of travel of the yarn through the oven. 
The yarn thus obtained has the appearance of a single 

?lament yarn, the?laments being tightly stuck to each 
other, its appearance being illustrated in FIG. 4. 

EXAMPLE 2 

A bi-component yarn identical to that of Example I 
is treated in accordance with the same process under 
the following working conditions: 

220“C 
28 m/minute 

Oven temperature 
Speed of travel through the 
oven 

Speed of rotation of the 
indle 

Theoretical twist of the yarn 

28,000 revolutions/minute 

1,000 turns/meter 

FIG. 5 illustrates the yarn obtained, which is less 
compact than Example 1 since it is of lower twist, but 
the ?laments in it are again stuck to one another. 

EXAMPLE 3 

The same yarn as in Example 1 is subjected to the 
same process, under conditions identical to those of 
Example 2, but inserting a controlled cooling treatment 
of the yarn on a brass block between the oven and the 
spindle. 
A slight detachment of the free portions is thus ob 

tained, as is illustrated in FIG. 6. 

EXAMPLE 4 

The same yarn as in Example 1 is subjected to the fol 
lowing working conditions: 

240°C. 
41 m/minute 

Oven temperature 
Speed of travel through the 
oven 

Speed of rotation of the 
spindle 
Theoretical twist of the yarn 

74,000 revolutions/minute 

1,800 turns/meter 

The yarn obtained according to this example has a 
more irregular surface than that obtained in Example 
I and its appearance is illustrated in FIG. 7. 

EXAMPLE 5 

The same yarn as in Example 1 is treated, but in ac 
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cordance with the process shown diagramatically in 
FIG. 2, and under the following conditions: ' 

240°C . 

59 m/minute 
Oven temperature 
Speed of travel of the yarn 
through the oven 
Speed of rotation of the 
spindle 
Theoretical twist of the yarn 

74,000 revolutions/minute 

7 1,250 turns/lmeter 

Thereafter the yarn is subjected to a second heat 
treatment by passing it through a second oven heater 
to 240°C. 
A yarn with very long free portions, having the ap 

pearance shown in FIG. 8, is thus obtained. 

EXAMPLE 6 

The same yarn as in Example 1 is used and is treated 
in accordance with the process shown diagramatically 
in FIG. 2, under the following conditions: 

210°C. 
4l m/minute 
74,000 revolutions/minute 

Temperature of the lst oven 
Speed of travel of the yarn 
Speed of rotation of the 
spindle 
Temperature of the 2nd oven 
Theoretical twist of the yarn 

2 I 5°C. 
L800 turns/meter 

The yarn obtained in this example shows free por 
tions which are shorter than in the preceding example, 
as is illustrated by FIG. 9. 

EXAMPLE 7 

The same procedure as in the two preceding exam 
ples is applied to the same yarn as in Example 1, under 
the following conditions: 

215°C. 
41 m/minute 

Temperature of the 1st oven 
Speed of travel of the yarn 
through the oven 
Speed of rotation of the 
spindle 
Temperature of the 2nd oven 210°C 
Theoretical twist of the yarn 1,800 turns/meter 

74,000 revolutions/minute 

The yarn obtained in this example has a very small 
number of very short free portions and its appearance 
is illustrated in FIG. 10. 

EXAMPLE 8 > 

To obtain a fancy effect yarn, the yarn obtained ac 
cording to Example 4 is passed over an emery-covered 
surface which abrades the yarn and gives it the appear 
ance shown schematically in FIG. 11. 

EXAMPLE 9 

In order to manufacture a “pile” yarn, the yarn ob 
tained according to Example 5 is passed over a grinding 
wheel and a yarn of the appearance shown in FIG. 12 
is obtained. 

EXAMPLE 10 

In order to form a yarn of “spun yarn” appearance, 
the yarn obtained in Example 6 is passed over a blade 
device which breaks the free portions formed on the 
surface of the yarn. 
A fancy yarn having the appearance de?ned in FIG. 

13 is thus obtained. 

20 

25 

35 

40 

45 

50 

55 

60 

65 

6 

EXAMPLE l l 

The yarn obtained in Example 7 is treated by means 
of an abrasive surface and the yarn illustrated in FIG. 
14 is obtained. 

EXAMPLE 12 

A yarn identical to that of Example 1 is treated dis 
continuously by the process illustrated in FIG. 3, and 
given a Z-twist of 1,250 turns/meter, and is then passed 
over a heating plate at a temperature of 240°C. at a 
speed of 7 meters/minute and wound up. 

In a second phase, it is untwisted in the S-direction 
by 1,250 turns/meter and a yarn having the appearance 
shown schematically in FIG. 15 is obtained. 

EXAMPLE 1 3 

Using the procedure of Example I, the following sets 
of ?laments are treated to form multi-?lament yarns: 

a. side by side polyethylene terephtalate and polypro 
pylene terephthalate; 

b. side by side polyacrylonitrile, and polyvinyl chlor 
ide; and 

c. sheath, polyhexamethylen adipamide and core, 
polyhexamethylen sebacamide. 

Each of the above noted yarns has a compact effect 
substantially as shown in FIG. 4. 
What we claim is: 
1. A multi-?lament yarn having an irregular surface 

and a twisted appearance, comprising at least two fila 
ments, each ?lament having at least two components, 
each component having different softening tempera 
tures, degradation temperatures or both, at least one of 
said components being thermoplastic, at least some of 
said ?laments being bonded to each other at various 
points along the length of said yarn, the surface of said 
yarn having helical portions of random length, direc 
tion and pitch. 

2. The yarn of claim 1, wherein said components are 
side-by-side. 

3. The yarn of claim 1, wherein said ?laments are co 
axially formed of two different components in a sheath 
core relationship, the sheath having a lower softening 
point than the core. 

4. The yarn of claim 1, wherein a part of at least some 
of said ?laments are bonded to each other at spaced in 
tervals along said yarn. 

5. The yarn of claim 1, wherein at least some of said 
?laments are bonded together only intermittently along 
the length of said yarn, and de?ne free portions be 
tween these points which produce an effect. 

6. The yarn of claim 5, wherein at least some of said 
?laments in said free portions are broken. 

7. A process for obtaining an effect yarn comprising 
heating a multi-?lament yarn having at least two fila 
ments, each ?lament having at least two components 
having different ‘ softening temperatures, degradation 
temperatures or both, said ?laments having at least one 
thermoplastic component, to a setting temperature at 
least sufficient to cause bonding of the component hav 
ing the lowest softening temperature and insuf?cient to 
affect the textile characteristics of said component hav 
ing the highest softening temperature, twisting said 
yarn and untwisting said yarn. 

8. The process of claim 7, wherein said yarn is rapidly 
cooled after said heat treatment and prior to said un 
twisting treatment. 
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9. The process of claim 7, wherein said yarn is heated 
a second time after said yarn has untwisted. 

10.’The process of claim 7, wherein said yarn is addi 
tionally passed over a surface which causes some of the 
filaments of said yarn to break. ' 

11. The process of claim 7, wherein the process is 
5 
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8 
continuous. 

. 12. The process of claim 7, wherein the process is dis 
continuous. 

13. The process of claim 7, wherein said twisting and 
untwisting is imparted by a false-twist spindle. 

* * * * * 
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