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() False twist crimping machine.

@ A false twisting machine and method are disclosed in which the filaments of a yarn can be sufficiently
crimped with the use of a heater having a length of less than 1.0 m. To this end, feed rollers (3), a heater {4) and
a false twisting means (5) are sequentially disposed in the advancing direction of a yarn (1’) substantially on a
staight line. The distance between the feed rollers and the upstream end of the heater is fess than 300 mm, and
the length of the heater is greater than 300 mm but less than 1,000 mm. According to the present invention, the
length of the heater (4) can be greatly reduced by maintaining the heater at a relatively higher temperature while
taking account of self heating of the yarn during drawing and/or false twisting of the nylon yarn.
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FALSE TWISTING MACHINE AND APPARATUS

Technical Field

This invention relates to a false twisting machine and method for false twisting filaments, fibers and
yarns such as those made of nylon or like other synthetic materials, and more particularly, to such a
machine and method in which a heater for heating filaments, fibers and yarns has a length extremely
shorter than a conventional one.

Related Background Art

in false twisting, it is an essential requirement to heat filaments of a yarn in a false fwisting zone in
order to impart crimpiness to the filaments, and hence a false twisting machine is necessarily provided with
a heater. In recent years, the feeding speed of a yarn becomes higher and higher so that the length of the
heater has to be made greater so as to ensure a desired heating period of time. In fact, with a false twisting
machine having a feeding speed of above 500 meters per minute, there is employed a heater having a
length of above 1.5 m, or usually about 2.0 m in the case of a contact-type heater. Today, a lot of nylon
fibers have been employed for making panty stockings, tights or the like, and in cases where these nylon
fibers are false twisted, the nylon fibers are heated, similar to fibers of other synthetic materials, to a
relatively low temperature by means of a heater having a length of 2 m or therearound.
In a false twisting machine, it is intrinsically desirous to arrange feed rollers, a heater, and a twisting means
on a straight line, but because of the use of such a long heater, which is usually disposed vertically or
obliquely so as to avoid an increase in width or lateral dimensions of the machine from the view point of
workability, these members can not be arranged in a straight manner. The reason for this is that if they are
arranged on a vertical or oblique straight line, the height of the machine will be too large, for example, more
than 4 m high, and hence become uneconomical and low in workability. Accordingly, to aveid this, the feed
rollers, the heaters and twisting means are compelled to be disposed on a curved or bent line. Specifically,
as shown-in Fig. 1, the parth of the yarn is bent at a location between a pair of feed rollers 3 and a heater 4,
or at a location between a heater 4 and a twisting means 5, as shown in Fig. 2. Such an arrangement,
however, has the disadvantage that the transmission of a twisting motion of the yarn is reduced at a location
in which the yarn is bent. Futher, as the length of the heater increases, the height of the false twisting
machine becomes greater, for example, 3 m or more, so that the building, in which the machine is installed,
will be higher, thus increasing the construction cost for the building as well as the production cost of the
machine itself. In addition, a worker has to set the yarn on the machine by using a long rod so that working
efficiency will be reduced. Also, maintenance of the machine will be difficuit and inefficient.

Disclosure of the Invention

In view of the above, the present invention is intended to obviate the above-described problems of the
prior art.

An object of the present invention is to provide a novel and improved false twisting machine and
method in which the filaments of a yarn can be sufficiently crimped with the use of a heater having a length
of less than 1.0 m.

In order to achieve the above object, according to one aspect of the present invention, there is provided
a false twisting machine including feed rollers, a heater and a false fwisting means, the machine being
characterized in that the feed rollers, the heater and the false twisting means are sequentiaily disposed in
the advancing direction of a yarn substantially on a straight line, and that the distance between the feed
rollers and the upstream end of the heater is less than 300 mm, andthat the length of the heater is greater
than 300 mm but less than 1,000 mm.

According to another aspect of the present invention, there is provided a false twisting machine
including first feed rollers, second feed rollers disposed downsiream of the first feed rollers, a heater and a
false twisting means, the machine being characterized in that the second feed rollers, the heater and the
false twisting means are sequentially disposed in the advancing direction of a yarn substantially on a
straight line, and that the distance between the second feed rollers and the upstream end of the heater is
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less than 300 mm, and that the iength of the heater is greater than 300 mm but less than 1,000 mm.

According to a further aspect of the present invention, there is provided a false twisting method for false
twisting an undrawn nylon yarn of less than 50 denier or a partially drawn nylon yarn of less than 50 denier
at a feeding speed greater than 500 m/min, the method being characterized by the steps of:
disposing feed rollers, a heater and a faise twisting means sequentially in the advancing direction of the
yarn substantially on a straight line;
setting the distance between the feed rollers and the upstream end of the heater less than 300 mm; and
setting the length of the heater greater than 300 mm but less than 1,000 mm.

According to a still further aspect of the present invention, there is provided a false twisting method for
false twisting an undrawn nylon yarn of less than 50 denier or a partially drawn nylon yarn of less than 50
denier at a feeding speed greater than 500 m/min, the method being characterized by the steps of:
drawing the yarn between first feed rollers and second feed rollers disposed downstream of the dirst feed
rollers;
disposing the second feed rollers, a heater and a false twisting means sequentially in the advancing
direction of the yarn substantially on a straight line;
setting the distance between the second feed rollers and the upstream end of the heater less than 300 mm;
and
setting the length of the heater greater than 300 mm but less than 1,000 mm.

According to the present invention, the length of the heater can be greatly reduced, as compared with
that of a conventional heater which has been considered necessary in the prior art false twisting technique,
by maintaining the heater at a relatively higher temperature while taking account of self heating during
drawing and/or false twisting of the nylon yarn. As a consequence, it becomes possible to arrange the feed
rollers, the heater and the false twisting means on a straight line so that the height of the false twisting
machine can be made less than 2.5 m, preferably within the reach of a worker.

A few examples of a false twisting machine constructed in accordance with the present invention are
illustrated in comparison with conventional machines in the accompanying drawings, in which:

Fig. 1 is a schematic view showing a conventional false twisting machine;

Fig. 2 is a schematic view showing another conventional false twisting machine;

Fig. 3 is a schematie view showing a false twisting machine in accordance with the present invention;

Fig. 4 is a schematic view showing a conventional false twisting machine for undrawn and partially
drawn yarns

Fig. 5 is a schematic view showing another conventional twisting machine for partially drawn and fully
drawn yams;

Fig. 6 is a graphic representation of Table 1, showing the resuits of Example 1;

Fig. 7 is a graphic representation of Table 2, showing the results of Example 2;

Fig. 8 is a graphic representation of Table 3, showing the results of Example 3;

Fig. 9 is a schematic view showing a faise twisting machine employed for a Test Example;

Fig. 10 is a graphic representation of Table 4, showing the case of out-drawing in which the feeding
speed is 800 meters per minute; and

Fig. 11 is a graphic representation of Table 4, showing the case of out-drawing in which the feeding
speed is 800 meters per minute.

Description of Special Embodiments

Referring first to Fig. 4, there is shown a conventional false twisting machine of out-drawing type for
undrawn yarns (referred to as U.D.Y.) and partially drawn yamns (referred to as P.D.Y), the machine being
adapted to draw a varn between a pair of first feed rollers 2 and a pair of second feed rollers 3. In this
connection, however, the yarn can also be drawn between the second feed rollers 3 and a pair of delivery
rollers 8. The false twisting machine iilustrated in Fig. 4 includes a supply bobbin 1 for supplying an
untreated nylon varn 1/, the pair of first feed rollers 2, the pair of second feed rollers 3 disposed
downstream of the first feed rollers 2, a heater 4 in the form of a contaci-type heater for heating the
untreated nylon yarn 1’ fed from the second feed rollers 3, a false twisting means 5 for imparting a twist to
the yarn 1’ for crimping treatment thereof, the pair of delivery rollers 6 disposed downstream of the false
twisting means 5, and a winding means 7 for winding up the crimped yarn 1" delivered from the delivery
rollers 6. :

Fig. 5 shows another conventional false twisting machine of in-drawing type for partially drawn yarns-
(P.D.Y.) and fully drawn yarns (F.D.Y.). This machine has only one pair of feed rollers 3 and is adapted to
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draw a yarn only between the feed rollers 3 and a pair of delivery rollers 6. The construction of this in-
drawing type machine is similar to that of the out-drawing type machine as illustrated in Fig. 4 except for
the first feed rollers 2 being omitted.

An untreated yarn in the form of an undrawn nylon yarn (U.D.Y.) was subjected to a false twisting
treatment by means of the out-drawing type false twisting machine as illustrated in Fig. 4. Similarly, an
untreated yarn in the form of a partially drawn nylon yarn (P.D.Y.) was subjected to a false twisting
treatment by means of the in-drawing type false twisting machine as illustrated in Fig. 5. In both cases, the
distance D between the feed rollers 3 and the upstream end of a heating portion of the heater 4 was set
150 mm, and the length L of the heater 4 was varied so as to change the temperature of the heater. Also,
for comparison, a fully drawn nylon yarn (F.D.Y.) was likewise subjected to a false twisting treatment by
means of the in-drawing type machine as illustrated in Fig. 5. The yarns ireated in this manner were
respectively knitted into fabrics by the use of a lab circular knitting machine which had a cylinder diameter
of 3.5 inches and 240 needles. The elasticities of the respective fabrics thus obtained were measured in the
following manner.

elasticity K =L, - L, x 100 (%)

A ————

L,

where L, is the length of a fabric in a minute after a measuring load is applied to the fabric of a measuring
length.

The following Examples 1 and 2 relate to a nylon yarn of 15 denier (De) including 5 filaments and a
nylon yarn of 35 De including 10 filaments, respectively. The test resuits thereof are shown in Tables 1 and
2 and in Figs. 6 and 7. For comparison, a partially drawn nylon yarn (P.D.Y.) of 70 De including 24 filaments
and a fully drawn yarn (F.D.Y.) of the same size were false twisted by the in-drawing type false twisting
machine as illusirated in Fig. 5, and the elasticities thereof were measured. The resulis obtained are shown
in Tabie 3 and in Fig. 8. -

Example 1 untreated yarns used: A ... nylon 6 U.D.Y. 15 de/5 F

B..nylon6 P.D.Y. 15 De/5 F

C..nylon6 FD.Y.15De/5 F

machines used: A ... oui-drawing type of Fig. 4

B, C ... in-drawing type of Fig. 5

distance D between the feed rollers 3 and the heating portion upstream end of the heater 4: 150 mm
feeding speed: 900 m/min
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heater length L{m/m){ O 100 300 500 800 1000 1500 2000
heater temp. (°C) - 230 210 .200 190 160 160 158
rate of drawing A B C
between rollers 2 and 3{ 2.9 - -
between rollers 3 and 67 1.2 1.35 1.06
Egzziufépe.zgwéfawing: 3.5 1.35 1.06
| ' Table 1
[untreated yarn used! A (U.D.Y.) B (P.D.Y.) | C (F.D.Y.)
e 15 De/S F | 15 De/5 F { 15 De/5 F
heater leA;;R“:jfh' elasticity | elasticity ' elasticity
0 (m/m) 159 (%) 146 (%) 51 (%)
100 250 248 111
300 441 425 321
500 442 442 380
800 447 440 429
1,000 422 418 421
1,500 381 380 378
2,000 382 377 380

Example 2 yarn used: nylon 6 P.D.Y. 35 De/10 F
machine used: in-drawing type of Fig. 5
distance D between the feed rollers 3 and the heating portion upstream end of the heater 4. 150 mm

feeding speed: 700 m/min

heater temp. (°C)

heater length L ({(m/m)

0 100 300
- 230 230

500 800
210 190

1000
160

1500 2000
160 160

rate of drawing: 1.3
initial load: 24 g
measuring load: 2 Kg
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Table 2
&Qtzg_af.id yarn used P.D.Y. 35 De/10 F
heater le-ﬂN elasticity
© 0 (mm) 110.2 (%)
100 ' 195.0
300 . 232.1
500 ' 257.6
800 256.3
1,000 254.5
1,500 241.2
2,000 239.7

Comparison Example yarn used: A nylon 6 P.D.Y. 70 De/24 F

B nylon 6 F.D.Y. 70 DE/24 F

machine used: A, B ... in-drawing type of Fig. 5

distance D between the feed rollers 3 and the heating portion upstream end of the heater 4: 150 mm
feeding speed 700 m/min

|heater ilength L(m/m): O 100 300 500 800 1000 1500 2000]

[ - 230 230 230 210 200 175 165

rate of drawing: A ... 1.2
B..1.01

initial load: 24 g
measuring load: 2 Kg
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Table 3
untreated yarns used A (P.D.Y.) B (F.D.Y.) |
| 70 De/24 F | 70 DE/ 24 F
heater lengtn elasticity elasticity
0 (mm) 81.8 (%) | 37.4 (%)
100 98.2 | 42.1
300 115.1 | 61.7
500 . 132.7 82.5
800 158.3 123.1
1,000 192.9 149.2
1,500 190.4 158.3'-
_ 2,000 182.2_ 161.1.

As seen from Figs. 6 and 7, the undrawn nylon yarns and the partially drawn nylon yarns of 15 De and
35 De have high and stable elasticities of knitted fabrics if the length of the heater is greater than 300 mm,
and it is found that false twisted yarns of sufficiently good quality can be obtained even if the heater length
is less than 1,000 mm, and particularly less than 800 mm, but greater than 300 mm. On the other hand,
however, in case of the fully drawn nylon yarn, the elasticity of knitted fabric thereof is insufficient with the
heater length ranging from 300 mm to 800 mm. Also, from Table 3 and Fig. 8 showing the test results of
the Comparison Example, it can be seen that with the nylon yarn of 70 De, the elasticity thereof is low if the
heater length is less than 800 mm. In this manner, in the false twisting treatments of the undrawn nylon
yamn and the partially drawn nylon yarn, sufficiently high elasticities can be obtained by the use of a short
heater. The reason for this is considered as follows: at the time when the yamn is being drawn or when the
yarn is fed to the false twisting zone and being twisted thers, it is self. heated under the action of
rearrangement of nylon filament molecules and/or friction between filaments of the yarn , and then heated
by means of the heater before it has been cooled enough so that the yarn can be heated to a required
temperature even with a relatively small quantity of heat given from the heater. To confirm this, temperature
variations on the surface of the nylon yarn were measured at locations |, Il and |l between the first feed
rollers 2 and the heater 4, as illustrated in Fig. 9. The test conditions for such measurements are shown in
the following Test Example, and the results obtained are shown in Table 4, of which the temperatures,
measured at the respective measuring points at the feeding speed of 800 m/min, are illustrated in Figs. 9
and 10.

TEST EXAMPLE

Using the untreated yarns and the false twisting machines as specified below, the temperatures of the
yarns were measured at locations |, Il, lll as illustrated in Fig. 9 by means of a temperature detector. The
same tests were carried out by varying the feeding speeds of the yarns.
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i
yarns used:

U.D.Y.
30 De/10 F

P.D.YI
30 De/8 F

machines used: A out-draw B out-draw C

of Fig.4

rate of drawing between

rollers 2 & 3:
rollers 3 & 6:

3.45
1.00

of Fig.4

1.30
1.00

in-draw

of Fig.5

1.30

F.D.Y.
15De/SF x 2
D in-draw

of Fig.5

0,93

heater length: 500 mm
heater temp. : 180 °C
room temp. : 22 °C
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Table 4
feeding speeds (m/min) 500 600 700 800 500 1000

yarn temperaturs (°C)
A (U.D.Y., out-drawn)

I 63.1._65.3 65.8 64.5 63.6 63,7

11 (Tw}st) 36.8 40.4 42.2 44.9 46.4 48.4

(Free) 30.0 31.9 31.8 34,3 34.3 35.8

IZI (Twist) 31.0 33.1 33.7 34.0 34.5 37.1

(Free) 25.9 28.6 29.5 30.9 31.8 33.4

B (P.D.Y., out~drawn) |

I 35.0 35.5 36.1 36.6 37.1 37.1

IT (Twist) 38.0 40.5 40.7 42.7 43.4 743.2

(Free) 30.0 30.6 31.2 32.5 33.1 33.2

III (Twist) 31.9 33.1 33.5 32.0 32.6 33.7
(Free) 27.3 28.9 28.4 29.0 28.5 29.0
C (P.D.Y., in-drawn)
IT (Twist) 32,0 35.4 35.9 37.1 36.7 38.0
(Free) 27.2 27.8 27.8 28.3 27.7 27.8
ITI (Twast) 28.6 29.3 30.0 30.8 31.8 31.2
(Free) 23.7 23.6 24.0 24.1 24.5 24.2
D (F.D.Y., in-drawn)
II (Twist) 31.4 34,6 34.1 35.0 35.8 37.0
(Free) 26.9 26.7 27.3 27.4 27.9 28.5
III (Twist) 26,9 27.1 27.7 27.9 27.2 26.1

(Free)  23.7 22.8 23.1 22.3. 21.2 22.2 |

3

As shown in Fig. 4, the temperatures of the undrawn nyion yarn and the partially drawn nylon yarn,
being drawn between the first feed rollers 2 and the second feed roliers 3 in the out-drawing type machine
illustrated in Fig. 4, are higher than room temperature, and therefore it is recognized that these yarns are
self heating. This is supported by the fact that at the location |, the undrawn yarn of a higher drawing rate is
higher in temperature than the partially drawn yam of a lower drawing rate. As the temperature of the feed
rollers 3 is substantially equal to room temperature, it is inferred that the nylon yarmns are cooled during
passage thereof through the feed rollers 3. When the temperature of a nylon yarns (Free) not twisted after
its passage through the feed rollers 3 is compared with that of a nylon yarn (Twist) twisted after its passage
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through the feed rollers 3, the latter is higher than the former in any of the undrawn yarns, the partially
drawn yarns and the fully drawn yarns. In particular, in case of the partially drawn nylon yarn B (P.D.Y., out-
drawn), it is seen that the temperature of the yarn is raised to a much higher value after its passage through
the delivery rollers 3 than before. From these facts, it is inferred that a nylon yarn generates heat due {o
friction between filaments of the yarn caused by twisting thereof. Also, from the fact that the temperature of
the yarn is low at the location 1l than at the location Ii, it is understood that the generation of heat iakes
place immediately after passage of the yarn through the delivery rollers 3, and thereafter the yarn thus
heated is cooled as it proceeds to the winding means. Further, at the location [I, the partially out-drawn yarn
B is lower in temperature than the partially in-drawn yarn C, which is considered due to the fact that with
the in-drawing type faise twisting machine, the yarn will presumably be drawn within the heater of high
temperature disposed downstream of the location Il, and hence the partially in-drawn yarn C is free from the
influence of self-heating due to drawing thereof.

According to the above results, it will be understood that it is most effective to heat a nylon yarn, seif-
heated to a high temperature due to drawing and/or twisting thereof, by means of a heater before it has
been sufficiently cooled.

As described in the foregoing, according to the present invention, in the false twisting process of an
undrawn nylon yarn or a partially drawn nylon yarn, the length of a heater can be reduced below 1,000 mm,
and particularly below 800 mm if it is greater than 300 mm even when the feeding speed of the yarn is over
500 my/min. This provides a remarkable advantage from the viewpoint of minimization in size of a false
twisting system. In particular, in false twisting of a nylon yarn of small denier, the transmission of a twisting
movement is reduced if the yarn is bent at a location between the heater and the false twisting means. To
avoid this, it is desired to arrange the heater and the false twisting means on a straight line, and hence
conventional false twisting machines generally have relatively large heights. In the present invention,
however, it becomes possible to produce a new false twisting machine which has a relatively low height, i.e,
within the reach of a worker standing on the floor, and in which the heater and the faise twisting means can
be disposed on a straight manner.

Claims

1. A false twisting machine including feed rollers, a heater and a false twisting means, characterized in
that said feed rollers, said heater and said false twisting means are sequentially disposed in the advancing
direction of a yarn substantially on a straight line, and that the distance between said feed rollers and the
upstream end of said heater is less than 300 mm, and that the length of said heater is greater than 300 mm
but less than 1,000 mm.

2. A false twisting machine as set forth in claim 1, characterized in that the feeding speed of said yarn
is over 500 m/min.

3. A false twisting machine as set forth in claim 1, characterized in that an undrawn nylon yarn of less
than 50 denier or a partially drawn nylon yarn of less than 50 denier is subjected to a false twisting
treatment.

4. A false twisting machine as set forth in claim 1, characterized in that the length of said heater is
greater than 300 mm but less than 800 mm.

5. A false twisting machine as set forth in claim 1, characterized in that the distance between said feed
rollers and the upstream end of said heater is less than 200 mm.

8. A false twisting machine including first feed rollers, second feed rollers disposed downstream of said
first feed rollers, a heater and a false twisting means, characterized in that said second feed rollers, said
heater and said false twisting means are sequentially disposed in the advancing direction of a yamn
substantially on a straight line, and that the distance between said second feed rollers and the upsiream
end of said heater is less than 300 mm, and that the length of said heater is greater than 300 mm but less
than 1,600 mm.

7. A false twisting machine as set forth in clalm 6, characterized in that the feeding speed of said yarn
is over 500 m/min.

8. A false twisting machine as set forth in ¢claim 8, characterized in that an undrawn nylon yarn of less
than 50 denier or a partially drawn nylon yarn of less than 50 denier is subjected to a false twisting
treatment. :

9. A false twisting machine as set forth in claim 6, characterized in that the length of said heater is
greater than 300 mm but less than 800 mm.

10
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10. A false twisting machine as set forth in claim 6, characterized in that the distance between said
second feed rollers and the upstream end of said heater is less than 200 mm.

11. A false twisting method for false twisting an undrawn nylon yarn of less than 50 denier or a partiaily
drawn nylon yarn of less than 50 denier at a feeding speed greater than 500 m/min, characterized by the
steps of:
disposing feed rollers, a heater and a false twisting means sequentially in the advancing direction of said
yarn substantially on a straight line;
setting the distance between said feed rollers and the upstream end of said heater less than 300 mm; and
setting the length of said heater greater than 300 mm but less than 1,000 mm.

12. A false twisting method for faise twisting an undrawn nylon yarn of less than 50 denier or a partiaily
drawn nylon yarn of less than 50 denier at a feeding speed greater than 500 m/min, characterized by the
steps of:
drawing said yarn between first feed rollers and second feed rollers disposed downstream of said dirst feed
rollers;
disposing said second feed rollers, a heater and a false twisting means sequentially in the advancing
direction of said yarn substantially on a straight line;
setting the distance between said second feed rollers and the upstream end of said heater less than 300
mm; and
setting the length of said heater greater than 300 mm but less than 1,000 mm.

11
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FIG. 7
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