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57 ABSTRACT 
Draw-texturing for synthetic fibers is efficiently car 
ried out by means of a draw-texturing apparatus of a 
novel arrangement and construction wherein the 
draw-false-twisting body proper is arranged through 
and beyond an intermediate floor. Package supply 
means are located on said intermediate floor in oppos 
ing relation in the upper portion of said body proper. 
A first operational floor is formed between said pack 
age supply means and the upper portion of said body 
proper. Take-up means are placed on the apparatus 
base floor in opposing relation in the lower portion of 
said body proper and a second operational floor hav 
ing yarn passages underneath is formed between the 
lower portion of said body proper and said take-up 
eaS. 

15 Claims, 22 Drawing Figures 
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DRAW-TEXTURING APPARATUS 

SUMMARY OF THE INVENTION 

The present invention relates to a draw-texturing ap- 5 
paratus of a novel arrangement and construction, 
adapted for use in producing false-twisted bulky yarns 
directly from undrawn yarns of synthetic fibers. (The 
term 'undrawn yarns' as used herein is defined as in 
cluding partially drawn yarns.) 10 

Recently, in an attempt to reduce production costs, 
bulky yarns are being produced directly from undrawn 
yarns of synthetic fibers by concurrently drawing un 
drawn yarns and false-twisting the same. The apparatus 
to practice such a method, i.e., the draw-texturing ap- 15 
paratus, in general comprises three parts: (i) package 
supply means, mounting yarn packages thereon; (ii) 
draw-false-twisting section, composed of supply rollers 
adapted to supply undrawn yarns to a draw-false-twist 
ing portion, a first heater, false-twisting means, a first 20 
delivery roller adapted to draw or stretch yarns, said 
first delivery roller having a peripheral speed greater 
than that of said supply roller, a second heater, a sec 
ond delivery roller, etc., and; (iii) take-up means 
adapted to take up yarns around the surface of bobbin. 25 
A simple vertical arrangement of such three parts, 

i.e., package supply means, draw-false-twisting section 
and take-up means, will result in an increase in the 
height of an apparatus and, consequently, in extreme 
difficulties with the yarn threading-up operation. To 30 
avoid such difficulties, it has been a general practice to 
provide a simple false-twisting machine, as disclosed in 
U.S. Pat. No. 3,165,881, of such a construction that the 
body proper of the apparatus is in an opposing relation 
to the package supply means and take-up means. With 35 
such an arrangement yarns are introduced from the 
upper and lower portions of the apparatus into the 
package supply means and take-up means opposing the 
body proper of the apparatus. However, such a draw 
texturing apparatus still has a height greater than that 0 
of the conventional simple false-twisting machine and 
difficulties with the threading-up operation remain. As 
a result, there is a demand for improvements which will 
simplify the threading-up operation and associated op 
erations required for the draw-texturing apparatus. 

It is accordingly the principal object of the present 
invention to provide a draw-texturing apparatus, 
adapted for practical use, which can avoid the short 
comings encountered with the aforesaid threading-up 
operation and other associated operations required for 50 
the conventional draw-texturing apparatus. 
According to the present invention, there is provided 

for attaining the aforesaid object a draw-texturing ap 
paratus comprising: a body proper extending from the 
apparatus base floor through and beyond an intermedi- 5 
ate floor; package supply means located on said inter 
mediate floor in opposing relation to the upper portion 
of said body proper; a first operational floor between 
said package supply means and the upper portion of 
said body proper; take-up means placed on said base 60 
floor in opposing relation to the lower portion of said 
body proper; a second threading-up operation floor po 
sitioned between said take-up means and the lower por 
tion of said body proper, and; yarn passages leading 
from the underside of said threading-up operation floor 6 
to the take-up means. Furthermore, for achieving a 
smooth but rapid operation in the actual threading-up 
operation, there are provided, in addition, yarn passage 

2 
control means and an automatic adjusting means for 
the operational speed during the threading-up opera 
tion, which result in increased practical advantages for 
the apparatus of the present invention. In addition, as 
described hereinafter, in the preferred embodiments of 
the present invention, there is provided a heater of a 
special construction adapted for ready use in the 
threading-up operation as well as for enhancing the 
heating effect, yarn breakage detecting means and an 
auxiliary reverse twist member to increase the twisting 
effect. 
The above and other objects and features of the in 

vention will be clear from reading of the ensuing speci 
fication of the invention with reference to the accom 
panying drawings, although additional modifications 
and improvements can be readily anticipated by those 
skilled in the art. Such modifications and improve 
ments may fairly be presumed to be within the scope 
and purview of the invention, as far as such modifica 
tions follow the spirit of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevational view of a draw-texturing 
apparatus of the present invention; 
FIG. 2 is a plan view of the draw-texturing apparatus 

of the invention showing the portion above the inter 
mediate floor of FIG. 1; 
FIG. 3 is a plan view of the draw-texturing apparatus 

of the invention, showing the lower portion thereof; 
FIGS. 4A, 4B, 4C and 4D are side elevational views 

of an embodiment of the threading-up device for use in 
the draw-texturing apparatus of FIG. 1 or FIG. 7; 
FIG. 4E is a side elevational view of another embodi 

ment of the threading-up device for use in the draw 
texturing apparatus of FIG. 1 or FIG. 7; 
FIGS. 5A 5B and 5C are a perspective view, a par 

tially broken side-elevational view and a plan view, re 
spectively, of the yarn guiding member of the thread 
ing-up device as shown in FIGS. 4A to 4D; 
FIG. 6 is a plan view of a yarn guiding rod of the 

threading-up device shown in FIGS. 4A through 4D; 
FIG. 7 is a side elevational view of another draw-tex 

turing apparatus of the invention; 
FIG. 8 is a plan view of the draw-texturing apparatus 

of FIG. 7 showing the portion thereof above the inter 
mediate floor; 
FIG. 9 is a side-elevational view, partially broken, of 

the detailed construction of the false-twisting portion 
of the draw-texturing apparatus of FIG. 1 or FIG. 7, a 
sound proof cover and an air-discharging mechanism 
thereof; 
FIG. 10 is a cross-sectional plan view showing the 

construction of the second heater used in the draw-tex 
turing apparatus shown in FIG. 1 or FIG. 7; 
FIG. 1A and FIG. 11B are side-elevational views of 

an auxiliary reverse twist member located immediately 
downstream of a false-twisting spindle of the draw-tex 
turing apparatus of FIG. 1 or FIG. 7, and an enlarged 
side-elevational view of a tubular guide of said mem 
ber; 
FIG. 12A and FIG. 2B are a front view and a cross 

sectional view, respectively, (taken along the line XII 
-XII of FIG. 12A) of the yarn-breakage detecting 
means used in the draw-texturing apparatus of FIG. 1 
or FIG. 7; 
FIG. 13A is a diagram of a drive means adapted for 

the draw-texturing apparatus of FIG. or FIG. 7, and; 
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FIG. 13B is a block diagram of the drive means 
shown in FIG. 3A. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to FIGS. 1, 2 and 3, shown by 1 is a 
frame of the body proper extending upwardly from a 
basic frame 2 located on a base floor Fo, with the upper 
portion of said frame protruding above the intermedi 
ate floor F1 located above said base floor Fo. 
The body proper of the apparatus of the invention 

consists of supply rollers 3 supported on the transverse 
frames mounted horizontally on said frame 1, a first 
heater 4 of contact type, two false-twisting means 5 
such as false-twisting spindles, two first delivery rollers 
6, a second heater 7 of noncontact type, two second de 
livery rollers 8, being disposed on said frame 1. Such an 
arrangement does not present a substantial change in 
construction from the conventional simple false-twist 
ing machine. However, since the first heater 4 as well as 
the second heater 7 have lengths greater than 1 meter, 
and a cooling zone of a length of 0.5 to 1 meter is nec 
essary between the first heater 4 and the false-twisting 
means 5, the height of the apparatus will be about 5 
meters, when measured from the set-up floor Fo to the 
top of the apparatus. The false-twisting means may in 
clude, for example, a false-twisting spindle unit, friction 
twist type false-twisting unit and fluid jet type false 
twisting unit. 
Represented by 9 is a package supply means having 

pegs 9b mounted on the frame body 9a located on the 
intermediate floor F1, each peg 9b being adapted to 
hold a yarn package thereon. The pegs 9b are rotatably 
mounted on a vertical frame 9c, such that, upon replac 
ing a yarn package, the peg 9b is rotated to the rear of 
the frame, thus permitting the yarn replacement from 
behind the frame. 
The space S1 defined between the upper portion of 

the body proper and the package supply means 9 is uti- 40 
lized for the first threading-up operation, and the inter 
mediate floor F1 contained therein is used as a first 
threading-up operation floor Fa. Accordingly, the un 
drawn yarn Y which is being withdrawn from the re 
spective yarn packages housed in the package supply 
means 9, is led into a yarn guides 9d and 9e provided in 
the front and upwardly of the package supply means 9, 
then through the upper portion of the operational 
space Sl into a supply guide 10 of the body proper and 
then to the supply roller 3. There is provided a yarn 
cutter 59 between the supply guide 10 and supply roller 
3. 
Take-up means 11 are located on the apparatus base 

floor Fo in opposing relation to each other in the lower 
portion of the body proper. The take-up means com 
prises, on a frame 11d, bobbin holders 11a adapted to 
hold the take-up bobbins thereon, friction rollers 11b 
of a line shaft system, which rollers 11b are adapted to 
friction drive take-up packages, and traverse guides 
11c adapted to transversely pay out yarns thereover. 
Take-up units are arranged in two or three stages. The 
threading-up operation of yarns around each takeup 
unit is carried out from the front of the take-up unit in 
the second threading-up operational space S2 defined 
between the lower portion of the body proper and the 
take-up means 11, while the removal of the complete 
package, i.e., so called doffing, is accomplished from 
the rear of the take-up means. 
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4 
Located in the second threading-up operational 

space S2 is a second threading-up operation floor F2. 
The yarn passage or route leading from the second de 
livery roller to the take-up means 11 is located beneath 
the said operation floor F2. Accordingly, yarn guides 
12a and 12b are placed adjacent to and under the oper 
ation floor F2, whereby the yarn is led from the second 
delivery roller, past the guides 12a and 12b, and then 
upwardly from said guide 12b into the inlet guide 11e of 
each take-up unit. 12c is a yarn guide. The yarn is then 
transversely paid out by the traverse guide 11c to 
thereby form a package. There is provided a yarn 
breakage detecting means 58 between guides 12a and 
12b. Slits are formed onto the operation floor F2 to 
provide the yarn passage permits the smooth threading 
up operation above said operation floor. (In FIG. 1, 13 
represents an oiling means.) Likewise, the yarn passage 
leading from the package supply means 9 to the supply 
roller 3 is provided above the first threading-up opera 
tion floor Fa, thereby permitting smooth and quick op 
eration in the first threading-up operation space S1. 
The draw-false-twisting units are provided for the 

draw-texturing apparatus on the opposite sides of the 
body proper thereof along the length of said body 
proper. Likewise, pegs, on the package supply means 
and take-up units are provided, corresponding to said 
draw-false-twisting units, along the length of said pack 
age supply means and the frame of the take-up means. 

In the threading-up operation in the aforesaid draw 
texturing apparatus, an operator on the first operation 
floor Fa draws a yarn from the yarn package on the 
package supply means 9 and then introduces the same, 
in turn, through the guide 9d, supply guide 10, supply 
roller 3 and first heater 4 to the underside of the opera 
tion floor Fa. The yarn thus withdrawn is introduced by 
another operator on the operation floor F2 in the sec 
ond threading-up operation space S2 into the false 
twisting means 5, first delivery roller 6, second heater 
7, second delivery roller 8, past the guides 12a and 12b 
and then around the bobbins of respective take-up 
units, thus completing the threading-up operation. Al 
ternately, the yarn drawn from the yarn package on the 
package supply means 9 may be introduced through 
the guide 9d and, by an arrangement similar to the ap 
paratus described above, through the underside of the 
operation floor Fa to the supply guide 10. 
However, during the threading-up operation, if the 

undrawn yarn is brought into direct contact with the 
first heater, the yarn will be broken easily. To obviate 
such a shortcoming, there is provided a special thread 
ing-up means. 
According to the draw-texturing apparatus of the in 

vention, the neckpoint will be positioned on the twist 
setting heater. In general, the twist-setting heater is 
heated to an extremely high temperature (in the case of 
polyester fibers, the temperature will be raised to about 
200'C), such that, if the undrawn yarn contacts the 
heater, the yarn will be thermally deteriorated, leading 
to immediate breakage. In case the yarn is stretched or 
drawn at such a high temperature imparted by the 
heater, after the drawing operation has been com 
menced, there will result a short contacting duration of 
the undrawn yarn with the heater even if the yarn hap 
pens to contact the hot heater, while the yarn ahead of 
the neck point only remains heated to the drawing tem 
perature. On the other hand, although the yarn will be 
heated to the twist-setting temperature downstream of 
the neckpoint, drawn-false-twisting may be carried out 
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without any trouble, because the yarn has been already 
drawn. Conversely, at the time of the threading-up op 
eration, because of handling an undrawn yarn, difficul 
ties will be encountered with the threading-up opera 
tion, i.e., if the yarn happens to contact the hot heater 
inadvertently, the yarn will be broken quite readily. Ac 
cordingly, the inventors made many approaches to 
avoid such difficulties experienced with the threading 
up operation and, as a result, they have discovered the 
method, wherein at the time of the threading-up opera 
tion, the undrawn yarn is spaced apart from the heater 
to thereby start the drawing, after which the yarn is 
brought into contact with the heater. 
A detailed description will now be presented of the 

threading-up device which is designed to attain the 
aforesaid object, and the threading-up method used for 
said device, with reference to FIGS. 4A, 4B, 4C and 
4D. Throughout these figures, parts similar to those 
shown in FIGS. 1 through 3 are designated by the same 
respective reference numerals. In these figures, 3a is a 
supply roller of an apron type; is 4a a first heat-treating 
heater of a grooved type; 5 is a false-twisting means 
which is shown in this case as a false-twisting spindle; 
and 6a is a first delivery roller of an apron type. The 
first delivery roller 6a rotates at a peripheral speed 
greater than that of the supply roller 3a for drawing the 
yarn. The peripheral speed ratio of the first delivery 
roller to the second delivery roller is preferably from 
1.3 to 3.0. A rocking element 15 is pivoted at a pin 16 
on a block 14 mounted fixedly on the grooved type 
heater 4a. A cam 17 is fixedly mounted on the rocking 
element 15, being formed, at the front edge thereof, 
with a yarn engaging notch 17a and, at the rear edge 
thereof, with an arcuate face 17b integral with said 
front edge, as shown in FIGS.5A, 5B and 5C. When the 
rocking element 15 rocks about the pin 16, being lo 
cated between the supply roller 3a and the first heater 
4a of the grooved type, then the cam 17 rocks in the di 
rection of the groove of the first heater 4a. A yarn 
guide roller 18 is mounted on the surface of the cam 
17. There is provided a lever 19 mounted fixedly on 
said rocking element 15 formed with an elongated L 
shaped grooved cam 19a, into which there is loosely fit 
ted a cam follower 20. A rod 21 extends through an 
elongated hole 22b provided through the first heater, 
said rod 21 being adapted to move vertically through 
said hole 22b, with said cam being rotatably mounted 
via an arm 23 on the top end 21a thereof. Affixed to the 
lower portion 21b of the rod 21 is an arm which rotat 
ably supports a cam follower 25, while the cam fol 
lower 25 is loosely fitted in an L-shaped grooved cam 
27a provided in the arm 27 adapted to rotate about the 
pin 26. A guide bar 28 is fixed to an arm 27. The guide 
bar 28 is formed with an L-shaped portion at the tip 
thereof, as shown in FIG. 6, and the bent tip portion has 
therein a recessed portion 28a for engagement with the 
yarn, said recessed portion 28a being adapted to rock 
about the pin 26 like the aforesaid cam 17. The rod 21 
is supported at its lower end portion by an operating 
lever 30 which is rotatably supported by the pin 29 pro 
jecting from the body proper provided with the 
grooved type heater 4a, whereby the rod 21 is moved 
upwardly or downwardly by means of said operating 
lever 30, and the cam follower 20 and 25 move verti 
cally as the rod 21 moves vertically. As shown in this 
embodiment, when the operational lever 30 is moved 
upwardly, the upper cam follower 20 will be positioned 
on the side of the pin 16 of the inverted L-shaped 
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6 
grooved cam 19a, while the portion of the L-shaped 
grooved cam 27a of an arm 27 ahead of the bending 
point and averted from the pin 16 will be positioned in 
parallel with the rod 21. The cam follower 25 is posi 
tioned in the furthermost position from the pin 26 in 
the grooved cam 27a. 
Subsequently, as shown in FIGS. 4B and 4C, when 

the operational lever 30 is lowered, the forward portion 
of the inverted L-shaped groove from the bending point 
of the inverted L-shaped grooved cam 19a, in which 
the upper cam follower 20 is loosely fitted, will be 
aligned in parallel with the rod 21, before the lower can 
follower 25 has reached the bending point of the L 
shaped grooved cam 27a, and the cam follower 20 will 
be positioned in said portion of the grooved cam in par 
allel to said rod 21. Then, when the operational lever 
30 is further lowered, the cam follower 25 will go be 
yond the bending point of the grooved cam 27a, as 
shown in FIG. 4D. Although not shown in the drawings, 
it is preferable that the lever 30 is stepwisely operated 
with a locking member provided there with. 
For the threading-up operation, as shown in FIG. 4A, 

the operational lever 30 is positioned in the uppermost 
position, with the cam 17 and a guide lever 28 being 
spaced apart from the first heater 4a, and then undrawn 
yarn Y is past through the outside of the guide bar 28, 
rather than being held with the supply roller 3a, then 
through the guide 31 and around the false-twisting 
spindle 5 free from its driving force, after which the 
yarn end is sucked into the aspirator, and then the yarn 
is held by the supply roller 3a. As the yarn Y is being 
sucked into the aspirator, the slack on the yarn be 
tween the supply roller 3a and the guide bar 28 will be 
eliminated, so the yarn Y will slide on the rear arcuate 
portion 17b of the cam 17 and eventually engaged in 
the yarn engaging notch 17a provided in the front edge 
thereof. With such an arrangement, if the operational 
lever 30 is lowered, then the rod 21 will be lowered, 
whereby the upper cam follower 20 will be lowered. 
sliding through the grooved cam 19a, and the cam 17 
will be rotated about the pin 16 in a counterclockwise 
direction. As a result, the yarn positioned above the 
first grooved heater 4a will become close to the heating 
surface 22a through the slit in the housing 22 of the 
heater, thereby being heated by the heater to a draw 
able state. 
Subsequently, the yarn will be urged against the false 

twisting spindle for commencing the draw-false-twist 
ing operation, simultaneously with the threading-up op 
eration of the yarn around the first delivery roller 6a. 
As has been described hereinbefore, the first delivery 

roller 6a rotates at a peripheral speed greater than that 
of the supply roller 3a. However, since the yarn Y be 
tween the rollers 3a and 6a is heated by the grooved 
type heater 4a, there are formed neck points on the 
yarn Y at the portion thus heated and in this manner 
the yarn is drawn or stretched. At this time, however, 
the grooved cam 27a, in which the lower cam follower 
25 is loosely fitted, is aligned in parallel to the rod 21, 
while the guide bar 28 maintains the initial condition. 
As shown in FIG. 4C, when the operating lever 30 is 

further lowered, the cam 17 is rotated to a further ex 
tent, with the grooved cam 19a being aligned in parallel 
with the rod 21, although the grooved cam 27a is main 
tained in a parallel relation with the rod 21 and the 
guide bar 28 is maintained stationary. During this time, 
the cam 17 slowly urges the yarn Y against the upper 
portion of the heating surface 22a of the grooved type 
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first heater 4a. The yarn Y has been already drawn as 
has been described, whereby the yarn will not be sub 
jected to breakage, even if it contacts the first heater 
4a, and thus it is further heated so as to set the neck 
points. 
When the operating lever 30 is lowered to the posi 

tion shown in FIG. 4D, i.e., the lowermost portion 
thereof, the tip of the grooved cam 19 becomes aligned 
in parallel with the rod 21, while the cam follower 20 
only slides through said grooved cam 19 and the cam 
17 is maintained stationary. On the other hand, when 
the lower cam follower 25 goes beyond the bending 
point of the grooved cam 27a, then the guide bar 28 ro 
tates in a counterclockwise direction about the pin 26 
to thereby urge to the heating surface of the heater the 
yarn which is positioned under the grooved type heater 
4a. Thus, the yarn may be heated completely by the 
heater and drawn between the supply roller 3a and the 
first delivery roller 6a, with the result that the twists im 
parted by the false-twisting spindle 5 are set. 
While the description has been given to the embodi 

ment, wherein the moving phase of the cam 17 is ahead 
of that of the guide bar 28 and thus the yarn Y is urged 
against the upper portion of the first heater of a 
grooved type, after which it is urged against the lower 
portion thereof, the guide bar 28 may be positioned 
ahead of the cam 17 in the moving phase, by suitably 
selecting the configurations of the cam followers 20 
and 25 plus the grooved cams 19a and 27a. 
As is apparent from the foregoing description, ac 

cording to the threading-up device used in the draw 
texturing apparatus of the present invention, there is 
provided a cam having a yarn engaging notch in the 
front edge thereof and an arcuate face integral with the 
front edge of said cam, such that when the yarn is posi 
tioned in the engaging notch, then there will be no 
slack on the yarn, as the yarn is being transferred from 
the supply roller to the aspirator. On the other hand, 
due to the tension exerted thereon, the yarn slides on 
the arcuate face of the cam and is maintained in the 
yarn engaging notch automatically, thus leading to the 
easy but positive engagement of the yarn. According to 
another aspect of the invention, said cam is provided 
between the supply roller and the heat treating heater, 
and the yarn guide is provided between the heat treat 
ing heater and the false-twisting means in such a man 
ner that the cam and yarn guide shift in a direction per 
pendicular to the yarn passage by adjusting the timing 
thereof. Thus, the drawback of the conventional draw 
texturing apparatus being accompanied with the fre 
quent yarn breakage may be avoided with ease and 
without skill, yet in a short time period, thereby result 
ing in greatly reduced man power and improved avail 
ability and hence increased productivity. 
According to another embodiments of the threading 

up device as shown in FIG. 4E, the threading-up opera 
tion can successfully be carried out in similar manner 
to that of the threading-up device of the above-men 
tioned type. In the threading-up device of the type 
shown in FIG. 4E, when the operational lever 30a is 
lowered, a rocking element 15a pivoted at a pin 16a on 
a block 14a and a lever 19b mounted fixedly on said 
rocking element 15a formed with an I-shaped grooved 
cam 19c. are rotated about the pin 16 in a counterclock 
wise direction. As a result, the yarn comes into contact 
with the heating surface of the first heater. Also, a sim 
pler threading-up device can successfully be utilized 
with the draw-texturing apparatus of the present inven 
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8 
tion. For example, a rod elongated from the upper end 
to the lower end of the first heater is mounted rotatably 
about the axis of the rod. To the rod, guide bars are 
fixedly provided at a right angle to its axis at the upper 
and lower end portions of the heater. Thus, the yarn 
may be caused to contact the heating surface of the 
first heater by the rotation of the guide bars from the 
outer side to the inner side of the groove of the heater. 

Further, in the draw-texturing apparatus of the pres 
ent invention, a roller having a rough surface is utilized 
for the supply roller for introducing the undrawn yarn 
to the draw-false-twisting section. The yarn outlet of 
the aventurine surface supply roller is directed down 
ward, whereby the winding of the yarn around the sup 
ply roller can be prevented at the occasion of yarn 
breakage. In this embodiment, an acceptor for waste 
yarn may be provided in opposing relation to the lower 
portion of the heater 4a. 
The draw-texturing apparatus of the present inven 

tion described thus far can successfully prevent yarn 
breakage due to the threading-up operation of the un 
drawn yarn Y, by adopting the threading-up device of a 
special type, as has been described. However, it still 
fails to prevent yarn breakage completely. Thus, to 
solve this problem, studies have been made by the in 
ventors, which led to the discovery that the best result 
may be obtained by reducing the operational speed of 
the draw-texturing apparatus to a speed lesser than the 
normal operation speed thereof at the time of the 
threading-up operation. According to another aspect of 
the invention, there is provided a novel drive control 
system adapted for use in the draw-texturing apparatus, 
which has excellent practical advantage. More particu 
larly, the draw-texturing apparatus of the invention in 
cludes a main electric motor adapted to drive the yarn 
advancing system and an electric motor adapted to 
drive the false-twisting system via a generator con 
nected to said main electric motor. In addition to said 
main electric motor adapted for driving the yarn ad 
vancing system, there is provided an auxiliary electric 
motor, which allows the draw-texturing apparatus, 
upon starting the operation, to be operated at low 
speed. After the completion of the threading-up opera 
tion, the speed of the main electric motor may be in 
creased gradually, by the cushion starting circuit for 
the main electric motor drive circuit, when the auxil 
iary electric motor is switched to the main motor. 

It is preferable that the speed V (m/min) referred to 
as a low speed herein be in the range of 5 s V is 80 
- De/5 (wherein De denotes the denier of the yarn, 
after the yarn has passed through the false-twisting 
means). As shown in FIG. 4B, at the time of the thread 
ing-up operation, the yarn is so maintained as to keep it 
away from the heat treating heater, so that the neck 
points will not be concentrated at one point but spread 
throughout the length. Hence the incomplete draw 
false twisted yarn will pass through the false-twisting 
means, with the accompanied yarn breakage caused 
due to the varying tension on the yarn during the yarn 
processing. When the velocity exceeds 80 - DE/5, such 
a phenomenon will become appreciable. As shown in 
FIG. 4C, in case the draw-false twisted yarn is shifted 
onto the heat treating heater, the positions of the neck 
points will vary over the length of the yarn to a great ex 
tent, thus increasing the possibility of the incomplete 
draw-false twisted yarn contacting the heat treating 
heater directly, whereby the portion contacting said 
heater will be thermally deteriorated at the heat treat 
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ing heater, resulting in yarn breakage. On the other 
hand, in case the velocity V is less than 5, there will be 
little possibility of yarn breakage, although the velocity 
of the travelling yarn will become too low, thereby re 
sulting in extremely poor efficiency due to the exces 
sive time required for the threading-up operation. 
Under such circumstances, after the draw-texturing 

operation or draw-false-twisting operation has been 
commenced, the draw-texturing apparatus is automati 
cally switched to the main electric motor being adapted 
for use in the normal operation (high speed operation), 
by using a switching means or timer, and the gradual 
increase in speed of the apparatus is permitted by a 
cushion starting circuit provided in the driving circuit 
of the main motor. In this way, the electric motor for 
use in driving the false-twisting means can follow the 
normal speed operation, reducing the yarn breakage 
phenomenon during the speed increasing process. Ac 
cording to experiments, an increase in the speed of 
over one second, preferably over 2 seconds, will bring 
about less of a possibility of yarn breakage, regardless 
of the gage of the yarn (50 to 150 denier) or the num 
ber of twists (2500 to 3500 twists/meter). 

In FIGS. 13A and 13B, 34 is an auxiliary electric mo 
tor; 35 is a reduction gear means; 36 is a one-way 
clutch, by 34 an auxiliary electric motor; and by 37 is a 
pulley means to transmit the power from the auxiliary 
electric motor 34 to gear mechanisms 38 and 39. Des 
ignated by 40 are contacts of a switch adapted to start 
or stop the auxiliary electric motor 34. A reactor 41 is 
provided in the drive circuit for the main electric motor 
33, thus presenting one example of the cushion starting 
circuit. Represented by 44 are contacts of the switch 
means which is adapted to short-circuit the reactor 41 
and open the cushion starting circuit, after the comple 
tion of the cushion starting (after completion of in 
creasing the speed). Shown by 46 is a generator 
adapted to drive the motor 47 which is to drive the 
false-twisting system, said generator being connected 
to the gear 39. In this embodiment, 46 is an alternating 
current generator and 47 is a synchronous motor. At 
the time of starting the operation of the draw-texturing 
apparatus, operation of the operating button (not 
shown) causes the switching means (not shown) to be 
actuated to thereby close the contacts 40. (at this time, 
the contacts 40 are open). Then the auxiliary electric 
motor 34 for low speed starts its rotation to thereby ad 
vance the yarn (not shown) via reduction gear means 
35, one way clutch 36 and gear 38, while driving gener 
ator 46 via a gear 39, so that the motor 47 may be 
driven at low-speed due to the electro-motive force 
produced. During the time the apparatus is driven at 
low-speed, the threading-up operation is thus carried 
out. After completion of the threading-up operation, 
when the operating button (not shown) is depressed, 
the switching means (not shown) will be actuated to 
thereby close the contacts 43 (at this time, the contacts 
40 are open), while the main electric motor starts its 
rotation, thereby increasing the speed of an advancing 
yarn and a false-twisting, thus reaching the normal 
speed. In this respect, since the reactor 41 is incorpo 
rated in the drive circuit of the main electric motor 33 
according to the present invention, there is no sharp in 
crease in the speed of the main electric motor 33, 
thereby the cushion starting is effected. After reaching 
the normal speed, the contacts 44 will be closed by 
means of a timer (not shown) and the reactor 41 will be 
short-circuited. This permits normal operation without 
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10 
yarn breakage in the draw-texturing apparatus. As 
shown in embodiments, if the field electric power 
source is incorporated upstream of the contact 43, then 
the generator 46 keeps producing a output, even after 
the contacts have been brought into an open position at 
the time the motors are stationary. As a result the 
motor 47 will be reduced in speed in a regenerative 
braking fashion in cooperation with the drawn yarn, 
thereby causing no yarn breakage and making it possi 
ble to concurrently start the operation of the apparatus 
without further threading-up after exchange of the 
empty bobbin for the wound bobbin. 
According to the present invention, there is little or 

no possibility of yarn breakage at the time of starting 
the draw-false-twisting, nor yarn breakage when the 
yarn is shifted onto the heat treating heater or at the 
time of increasing or decreasing the speed. Therefore, 
the efficiency of the threading-up operation will be ma 
terially improved with the resultant improved availabil 
ity of the draw-texturing apparatus. In addition to this, 
the amount of waste yarn produced at the time of the 
threading-up operation may be reduced to a great ex 
tent, due to the low-speed threading-up operation. 
The reactor is used as a cushion starting circuit in the 

embodiment of the invention. However, naturally other 
known circuits may be used in place thereof. 
FIGS. 7 and 8 show the other preferred embodiment 

of the draw-texturing apparatus of the invention. The 
mechanical construction of the apparatus in this em 
bodiment is very similar to that shown in FIGS. 1, 2 and 
3, except for the intermediate floor. Accordingly simi 
lar parts are shown by the same reference numerals 
used in the first embodiment. To avoid duplicate de 
scription, the following description will be focussed on 
the difference between the two embodiments of the in 
vention. 

In general, the undrawn yarn packages with yarns 
being spun from a spinning machine, are mounted on 
creel trucks, and the trucks thus loaded with the pack 
ages are transferred to the draw-texturing process. 
With the apparatus shown in FIGS. 7 and 8, the creel 
trucks with undrawn yarn packages mounted thereon 
are transferred on to the aforesaid intermediate floor, 
and then the creel trucks are placed, in fact, at given 
positions on the intermediate floor, while the undrawn 
yarns are respectively supplied in this condition to the 
supply rollers on the draw-texturing apparatus. For this 
purpose, there are provided truck transferring passages 
located in opposing relation to each other on the afore 
said intermediate floor but in the upper portion of the 
draw-texturing apparatus. Furthermore there are pro 
vided yarn passages leading to the supply rollers above 
said truck transferring passages, with the first thread 
ing-up operation floor being formed between said truck 
transferring passages and the upper portion of the body 
proper of the apparatus. In addition, there are provided 
take-up means on the base floor in opposing relation to 
each other in the lower portion of the apparatus, with 
the second threading-up operation floor being provided 
between said take-up means and the lower portion of 
the body proper of the draw-texturing apparatus. There 
are provided yarn passages leading to the take-up 
means underneath the second threading-up operation 
floor. 
Although no essential technical difference is present 

as compared with the first embodiment, a considerable 
savings in man power is realized in that the creel trucks 
carrying the yarn packages are transferred onto the op 
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erational floors. 
As shown in this embodiment, there are provided 

truck transferring passages 50a and 50b on the interme 
diate floor F1. Said passages 50a and 50b comprise run 
ning boards 9e and side guides 9.fadapted to govern the 
position of a truck. Shown at 51a and 51b are creel 
trucks which are provided with pegs. 54a and 54b, in 
stages, said pegs being adapted to hold the yarn pack 
ages 53a and 54b thereon, while said trucks are pro 
vided with wheels 55a and 55b on the underside thereof 
which run on said running boards. In this embodiment, 
there are provided two routes of truck transferring pas 
sages 50a and 50b. Provided between said transferring 
passages are yarn drawing guides 9g corresponding to 
the packages, respectively, and there is provided guides 
9h above said yarn packages. The first space S1 defined 
between the upper portion of the body proper and the 
truck transferring passages 50a and 50b is used for the 
first threading-up operation space, and a portion of the 
intermediate floor F1 directly under the first space S1 
is used as the first threading-up operation floor Fa. As 
a result, the undrawn yarn Y, which is being withdrawn 
from the respective yarn package mounted on the creel 
trucks adapted to be transferred on the truck transfer 
ring passages 50a and 50b, is led through the yarn 
drawing guides 9g provided midway of said both truck 
transferring passages, and then through the yarn guide 
9h which is provided above the truck transferring pas 
sages, then above the operational space S1, then into 
the supply guide 56 on the body proper of the appara 
tus and eventually to the supply, roller 3. Then, the 
transfer tail of the yarn package 53b mounted on the 
truck 51b is tied up with the end of the yarn from the 
yarn package 53a. After the yarn is withdrawn from the 
respective yarn package 53b, the respective yarn pack 
age 53a mounted on the truck 51a will also be trans 
ferred. When the yarn on said yarn package is all paid 
out, then another truck carrying a full yarn package 
thereon is transferred in place of the former truck, thus 
repeating the operation as has been described before. 

In another assembly of the present apparatus, a single 
route for creel truck transferring passage may be pro 
vided. In this embodiment, when the yarn supply pack 
age becomes empty, the apparatus is stopped, another 
truck carrying a full yarn package thereon is trans 
ferred to the place of the former truck, the end of the 
yarn already in the apparatus is tied up with the end of 
the yarn from the yarn package on the newly supplied 
creel truck, and then, the operation of the apparatus is 
started again. 
As is apparent from the foregoing description, ac 

cording to the draw-texturing apparatus of the inven 
tion, particularly with reference to the supply means 
for undrawn yarn package and threading-up means, the 
threading-up operation in the draw-texturing apparatus 
can be accomplished in a highly economical manner 
without any trouble. It should be noted that, like the 
other draw-texturing apparatuses, the embodiments 
shown herein use a yarn breakage detecting means 58 
which is located upstream of the yarn passage between 
the yarn guides 12a and 12b located underneath the 
base floor F2. Another attempt is that there is provided 
a special type yarn guide in the close vicinity and down 
stream of the yarn passage with respect to the false 
twisting spindle 5, in an attempt to certainly effect the 9 
reverse twisting of the multi-filaments. The second 
heater of a special design is provided for this purpose, 
thereby attaining the improved capability of the draw 
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12 
texturing apparatus. According to a still further aspect 
of the invention, there is provided a cover of a special 
design for sound proofing, since there tends to be de 
veloped noise due to the rotation of the spindles during 
the high speed rotation of the false-twisting spindles, 
thereby improving the operational conditions. 
FIGS. 12A and 12B show the yarn breakage detect 

ing means as used in the draw-texturing apparatus of 
the invention. The yarn breakage detecting means 
shown herein permits the positive operation without 
imparting damage to the yarn having a lesser tensile 
strength, and includes a yarn breakage detecting lever 
62 on a base plate 61. Said lever 62 has a shaft 63 rotat 
ably journaled in a bearing 64. Attached to the rear end 
of the yarn breakage detecting lever 62 is a weight 67 
of a cylindrical shape provided in a manner that the 
center of gravity of the lever 62 is located at the point 
G off-set from the rotational center of the lever 62. 
This arrangement in turn creates a rotational mo 

ment exerted on the lever 62 in a direction shown by an 
arrow (A). However, in a condition where the yarn Y is 
in contact with the underside of the tip of the lever 62, 
immediately upstream of the take-up means, the lever 
62 will undergo an upward force in the range of 1 to 2g 
due to the tension existent on the yarn Y, whereby the 
lever 62 is maintained in equilibrium. On the other 
hand, secured with a screw to the base plate 61 is a mi 
cro-switch 68 with a lever 68a, of a type of which can 
be actuated by the rotation of the lever at a certain an 
gle, which is commercially available. The relative posi 
tion of the micro-switch 68 to the yarn breakage de 
tecting lever 62 is such that, in the normal condition, 
the weight 67 at the rear end of the lever 62 is located 
a distance apart from the tip of the lever 68a of the mi 
cro-switch 68 (the above distance is preferably as great 
as possible), and that the weight 67 will be brought into 
contact with the tip of the lever 68a only when the lever 
62 is rotated in the direction of an arrow (A) from the 
balanced position. 
Secured with nuts and bolts to the cover 70 of a 

transparent acrylic plate is a retainer 74 of a leaf-spring 
which is adapted to tightly hold the weight 67 in posi 
tion when the lever 62 is rotated manually in a counter 
clockwise direction, in the case of the threading-up op 
eration or in the case of resetting after yarn breakage 
detection. 
Under the normal condition, the yarn breakage de 

tecting lever 62 is maintained in contact with the trav 
elling yarn under small pressure, by virtue of the adjust 
ment of the weight 67, thereby avoiding the likelihood 
of occurrence of fluff. Upon occurrence of the yarn 
breakage, the yarn breakage detecting lever 62 will ro 
tate due to the moment in a direction of an arrow (A), 
and when the extent of the rotational movement be 
comes large, the weight 67 will impinge on the tip of 
the lever 68a of the micro-switch 68, thereby overcom 
ing the spring force so as to rotate the lever 68a, while 
actuating the micro-switch 68. This in turn operates the 

60 
yarn cutter provided upstream of the supply roller 3 in 
such a manner that the supply of the yarn is interrupted 
to prevent the winding of the yarn around the roller. 

65 

The cutter referred to above may be of a type that is 
adapted to be operated by a solenoid. 
With this yarn breakage detecting means, the yarn 

breakage detecting lever 62 is normally disconnected 
mechanically from the micro-switch 68, such that there 
will be no malfunctioning such as the actuation of the 
micro-switch, even if the yarn breakage detecting lever 
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62 is displaced vertically to some extent due to varia 
tion in the tension of the travelling yarn Y. 
FIG. 10 illustrates the construction of the second 

heater of the draw-texturing apparatus of the invention. 
As shown, the second heater is of a slit type and for uni 
formly heating the filaments of the yarn in without con 
tacting the yarn, with a pipe 75 serving as the passage 
of heating medium such as Dourtherm. Said pipe ex 
tends along the yarn passage, while a yarn heating 
groove 76 of a U-shape is defined in front of the pipe 
75, said groove 76 presenting a yarn travelling space. In 
this respect, the groove 76 should form a part of the 
pipe 75, and the dimensions of the groove should be 3 
to 15 mm in width and 5 to 30 mm in depth. Provided 
in front of the pipe 75 is a slit 78 communicating the 
heating groove 76 with the exterior, said slit running in 
the direction of the yarn passage, shielded with the 
heat-insulating materials 79 and 80 made of asbesto or 
the like. Shown at 81 is a cover provided over the heat 
insulating materials. The width of the aforesaid slit 78 
should preferably be 3 mm, because of the advantage 
of the heat preserving effect and operational efficiency. 
The portion of the slit 78 open to the exterior should 
preferably be divergent. Accordingly, the yarn may be 
introduced with ease into the slit without any particular 
aid. In other words, the yarn may be readily introduced 
into the slit 78 in the second heat treating heater 7. The 
upper and lower portions of the pipe 75 are each con 
nected via a pipe (not shown) with the heat medium 
supply pipe (not shown) provided in the lengthwise di 
rection of the apparatus. The circulation of the heat 
medium through such pipes for heating the closed yarn 
travelling space 76 maintains at a uniform temperature 
the spaces (within the slits) provided for respective 
units, so that the false twisted yarn Y may be heated 
without incurring non-uniform heating among the fila 
ments, thus giving uniform elastic elongation and the 
consequent high quality of products. 
As is known in general, in the case where the yarn 

passed through the false-twisting spindle is heated at 
the second heater in the draw-texturing apparatus, if 
the respective filament, constituting a yarn, is not well 
reverse twisted, a tight spot may be formed, impairing 
the quality materially. According to the draw-texturing 
apparatus of the invention, there is provided, as has 
been described hereinbefore, an annular yarn guide 82 
adapted for use in the special reverse-twisting. Said 
yarn guide 82 being provided at a position within 1 to 
10 mm, preferably 2 to 5 mm, downstream of a false 
twisting pin 5a of a false-twisting spindle 5, between the 
false-twisting spindle 5 and the first delivery roller 6. As 
shown in FIGS. 11A and 11B, the yarn guide 82 is posi 
tioned in such a manner that a bent portion is formed at 
the guide rod 83 which is located upstream of the false 
twisting spindle 5 as well as the first delivery roller 6, 
being biased from the axial line of the spindle. The yarn 
guide 82 is formed with a guide through-hole having at 
least one sharp edge 82b adapted to contact the yarn. 
When the yarn Y' passes through the yarn guide 82 
along the aforesaid yarn passage, it has been found that 
the respective filaments may be separated in a satisfac 
tory manner. 
FIG. 9 illustrates the sound proof cover at the false 

twisting spindle portion of the draw-texturing appara 
tus of the invention. As is clear from the drawing, the 
sound proof cover 86 covers false-twisting spindle 5; 
auxiliary reverse twisting means, consisting of annular 
guide 82 and yarn guiding rod 83, and; a drive means 
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85 of the false-twisting spindle 5. The sound proof 
cover 86 comprises horizontal covers 86a consisting of 
two sheets, upper and lower, extending in parallel with 
the length of the apparatus but along the center line 
thereof, and a front cover 86b pivotable about the pin 
86c secured to the horizontal cover 86a. Said cover 86b 
separately covers the front face of the respective spin 
dles in the false-twisting portion. The air within the 
sound proof cover 86 and the oil mist accompanying 
the yarn may be discharged to the exterior from the air 
discharge pipe 88, through an air discharge pipe 86d 
and through the discharge port 89. The sound proof 
cover 86 is fixedly mounted on the bracket 87 on the 
apparatus, as shown. There are provided notch por 
tions 90a and 90b in close vicinity of the engaging por 
tion of the horizontal cover 86a and the front cover 
86b. In addition, cooled air may be introduced into the 
sound proof cover through a cooling air pipe 88". The 
sound proof cover thus constructed or arranged is de 
signed so as to enclose the noise source therewith, thus 
presenting excellent sound proof effect with the resul 
tant improved operational conditions. 
What is claimed is: 
1. A draw-texturing apparatus for synthetic fibers of 

the type comprising a supply roller supplying an un 
drawn yarn, a draw-false-twisting body proper which 
comprises a first heater, a false-twisting means for im- . 
parting twist to the yarn, a first delivery roller rotating 
at a peripheral speed greater than that of the supply rol 
ler and drawing and supplying the yarn, a second heater 
and a second delivery roller advancing the yarn to a 
take-up means, the improvement comprising an inter 
mediate floor, said body proper being arranged through 
and beyond said intermediate floor, package supply 
means located on said intermediate floor in opposing 
relation in the upper portion of said body proper, a first 
operational floor formed between said package supply 
means and the upper portion of said body proper, an 
apparatus base floor, take-up means placed on the ap 
paratus base floor in opposing relation in the lower por 
tion of said body proper and a second operational floor 
provided with yarn passages underneath formed be 
tween the lower portion of said body proper and said 
take-up means. 

2. A draw-texturing apparatus according to claim 1 
further comprising truck transferring passages 
mounted on said intermediate floor, wherein said pack 
age supply means is composed of creel trucks conveyed 
on said truck transferring passages. 

3. A draw-texturing apparatus according to claim 1 
further comprising a threading-up device containing 
two interconnected movable yarn guide members one 
each of which is provided at the upper and lower end 
portions of said first heater, whereby said yarn guide 
members are adapted to move simultaneously due to 
the interconnection therebetween. 

4. A draw-texturing apparatus according to claim 3 
wherein said threading-up device consists of an upper 
yarn guide means for introducing a yarn to said first 
heater and a lower yarn guide means for introducing 
the yarn to said false-twisting means, said upper yarn 
guide means comprising a block mounted fixedly on 
said body proper, a first yarn guide member pivoted on 
said block, and a yarn controlling member for transfer 
ring said first yarn guide member successively from a 
rest position, to a preparing position and to a normal 
operating position, said lower yarn guide means com 
prising a block mounted fixedly on said body proper, a 
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second yarn guide member pivoted on said block and a 
second yarn controlling member for transferring said 
second yarn guide member from a rest position to a 
normal operating position, an actuation rod provided in 
a substantially upright condition connecting said first 
and second yarn controlling members for simulta 
neously actuating said first and second yarn controlling 
members, said actuation rod being transferable from a 
rest position successively to a first, second and third po 
sitions for displacing solely said first yarn guide mem 
ber to the guide position thereof by transferring said ac 
tuation rod to said first position and for displacing 
solely said first yarn guide member to the normal oper 
ating position thereof by transferring said actuation rod 
to said second position and for displacing solely said 
second yarn guide member to the normal operating po 
sition by transferring said actuation rod to said third 
position while said first yarn guide member is retained 
at the normal operating position. 

5. A draw-texturing apparatus according to claim 1 
wherein the driving system of said apparatus comprises 
a main electric motor for driving the yarn advancing 
system a second electric motor for driving the false 
twisting system, and a generator mechanically con 
nected to said main motor for providing electric cur 
rent to said second electric motor. 

6. A draw-texturing apparatus according to claim 5 
wherein said driving system comprises an auxiliary 
electric motor, for use at the time of the threading-up 
operation mechanically coupled in parallel with said 
main motor. 

7. A draw-texturing apparatus according to claim 6, 
further comprising current limiting means connected in 
series with said main motor for reducing the speed of 
said main motor after said threading-up operation and 
during a starting -up operation, and switch means con 
nected in parallel with said current limiting means for 
bypassing said current limiting means following the 
starting-up operation. 

8. A draw texturing apparatus according to claim 5, 
wherein the generator comprises a field winding, the 
apparatus further comprising means for providing a 
field electric current to said field winding indepen 
dently of the flow of electric current to said main mo 
tor, whereby said generator operates as an electric 
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braking system in response to the deenergization of 
said main electric motor. 

9. A draw-texturing apparatus according to claim 1 
wherein said supply roller positioned at the upper por 
tion of said body proper is a roller provided with a 
rough surface. 

10. A draw-texturing apparatus according to claim 1 
further comprising a yarn breakage detecting means 
between said second delivery roller and said take-up 
means, for providing a yarn breakage signal and means 
for stopping the supply of the undrawn yarn from said 
package supply means in response to the signal from 
said yarn breakage detecting means at the time of yarn 
breakage. 

11. A draw-texturing apparatus according to claim 1 
wherein said first heater is of contact type and said sec 
ond heater is of noncontact type. 

12. A draw-texturing apparatus according to claim 
11 wherein said second heater is provided with a pas 
sage pipe for a heating medium extending along the 
yarn passage, while a yarn heating groove of U-shape 
section is defined in front of said passage pipe and the 
front side of said passage pipe is covered by heat 
insulating material, said heating groove is communi 
cated to the exterior by a slit running in the direction of 
said yarn passage. 

13. A draw-texturing apparatus according to claim 1 
wherein said false-twisting means comprises a false 
twisting spindle having a pin and further comprising, 
between the pin of said false-twisting spindle and said 
first delivery roller, an annular yarn guide at a position 
within 1 to 10 mm downstream of said false-twisting pin 
eccentrically from the axis of said false-twisting spindle 
and a guide rod at a position downstream of said annu 
lar guide. 

14. A draw-texturing apparatus according to claim 1 
further comprising a sound proof cover surrounding 
said false-twisting means and an air suction and dis 
charge pipe connected to said sound proof cover. 

15. A draw-texturing apparatus according to claim 1, 
further comprising a yarn passage at the upper portion 
of said package supply means for leading yarn there 
from to said supply roller. 
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