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(54) DRAW TEXTURING MACHINE

(57) An object of the present invention is to save time
required for resumption of operation and to suppress oc-
currence of yarn breakage, in a draw texturing machine
in which a pin-type twisting unit of each processing unit
can be independently driven.

In a draw texturing machine 1, processing units 10
are aligned. The processing units 10 respectively include
pin-type twisting units 15. The pin-type twisting units 15
are configured to respectively twist yarns Y running in
rotating pins, and are able to be independently driven.
The draw texturing machine 1 includes a control unit 30
which controls operations of the processing units 10. The
control unit 30 is configured not to cut each of the yarns
Y running in the processing units 10 at the time of oper-
ation stop of the processing units 10, and able to execute
a simultaneous drive mode in which, at the time of re-
sumption of operations of the processing units 10, the
pin-type twisting units 15 of all of the processing units 10
are simultaneously driven.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a draw texturing
machine in which processing units including pin-type
twisting units are aligned.
[0002] In a draw texturing machine, processing units
(these units may be referred to as spindles) including
twisting units are aligned. For example, a pin-type twist-
ing unit configured to twist a yarn running in the rotating
pin has been known as these twisting units. In the draw
texturing machine including the pin-type twisting unit, tra-
ditionally, a drive shaft of the pin-type twisting unit of each
processing unit is placed onto a common tangential belt.
As the tangential belt is rotated, pin-type twisting units of
all processing units are simultaneously driven. Because
of this arrangement, when yarn breakage occurs in one
processing unit and rotation of the tangential belt is
stopped, the pin-type twisting units of all processing units
are simultaneously stopped. Therefore, a processing unit
where yarn breakage occurs requires an operator to
manually detach the drive shaft of the pin-type twisting
unit of this processing unit from the tangential belt.
[0003] In order to reduce the above-described burden
on the operator in case of occurrence of the yarn break-
age in the draw texturing machine, for example, Patent
Literature 1 (Japanese Laid-Open Patent Publication No.
2019-157314) describes that a pin-type twisting unit of
each processing unit is independently driven by a motor.
In addition to that, control is performed so that a pin-type
twisting unit of a processing unit automatically stops
when the processing unit detects occurrence of the yarn
breakage.

SUMMARY OF THE INVENTION

[0004] The following describes yarn threading in a
draw texturing machine in which a pin-type twisting unit
of each processing unit is independently driven as that
of Patent Literature 1. In the yarn threading, while feed
rollers of each processing unit, etc., are in operation, an
operator threads a yarn to processing units one by one
in order. The operator activates a pin-type twisting unit
of one processing unit by, e.g., switch operation as soon
as the operator finishes the yarn threading to the pin-type
twisting unit of the processing unit. If the pin-type twisting
unit is not immediately activated, a yarn which is not twist-
ed runs in the pin to increase the running resistance in
the pin. As a result, yarn breakage tends to occur.
[0005] Typically, when operation of the draw texturing
machine is stopped because of maintenance or a long
holiday, a yarn of each processing unit is cut and the yarn
threading is performed again for resumption of the oper-
ation. However, the yarn threading described above
takes long time. Therefore, when the operation of the
draw texturing machine is stopped in a short time for,
e.g., electric work or a lot change, the yarn of each

processing unit may not be cut but be stopped in order
to omit the yarn threading at the resumption of the oper-
ation. When each processing unit is operated again while
the yarn remains in the unit, feed rollers, etc., are driven.
However, each pin-type twisting unit for which the switch
operation, etc. is not performed by the operator remains
stopped. As a result, the yarn starts to run while the pin
of the pin-type twisting unit is not rotated, and the yarn
breakage may occur.
[0006] In consideration of the above, an object of the
present invention is to save time required for resumption
of operation and to suppress occurrence of yarn break-
age, in a draw texturing machine in which a pin-type twist-
ing unit of each processing unit can be independently
driven.

[Solution to Problem]

[0007] The present invention relates to a draw texturing
machine in which processing units are aligned, the
processing units respectively including pin-type twisting
units, the pin-type twisting units being configured to re-
spectively twist yarns running in rotating pins and being
able to be independently driven, the draw texturing ma-
chine comprising: a control unit which controls operations
of the processing units, and the control unit being con-
figured not to cut each of the yarns running in the process-
ing units at the time of operation stop of the processing
units and being able to execute a simultaneous drive
mode in which, at the time of resumption of operations
of the processing units, the pin-type twisting units of all
of the processing units are simultaneously driven.
[0008] In the present invention, when the simultaneous
drive mode is executed, the operation of each of the
processing units is stopped without cutting each yarn.
Because of this, yarn threading at the time of resumption
of the operations is omitted. In addition to that, the pin-
type twisting units of all of the processing units are simul-
taneously activated when the operations are resumed,
and each pin of the pin-type twisting units starts to rotate
as each yarn starts to run. Because of this, the yarn break-
age is suppressed. According to the present invention,
it is therefore possible to save time required for resuming
the operations and to suppress occurrence of the yarn
breakage.
[0009] In the present invention, when the operations
are resumed in the simultaneous drive mode, the control
unit may increase the number of rotations of each of the
pins to a low rotation number which is lower than a pro-
duction rotation number.
[0010] When the number of rotations of each pin is
instantly increased to the production rotation number, the
tension of each yarn is temporarily high or each yarn is
relaxed and deviated from a yarn path, with the result
that the yarn breakage may occur. In this regard, when
the simultaneous drive mode is executed, the occurrence
of the yarn breakage is suppressed by accelerating each
pin not to a production rotation number but to a low ro-
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tation number as described above.
[0011] In the present invention, each of the processing
units may have an operation unit configured to increase
the number of rotations of each of the pins from the low
rotation number to the production rotation number.
[0012] Provision of such an operation unit allows the
pins of all of the processing units to accelerate to the
production rotation number one by one in order, after an
operator finishes checking of whether there are problems
such as the yarn breakage and the deviation of each yarn
from the yarn path in each of the processing units in which
the pin rotates at the low rotation number.
[0013] In the present invention, an operation unit may
be provided for simultaneously operating the pins of all
of the processing units so that the number of rotations of
each of the pins is increased from the low rotation number
to the production rotation number.
[0014] Provision of such an operation unit allows the
pins of all of the processing units to simultaneously ac-
celerate to the production rotation number, only by op-
erating the operation unit once after the operator finishes
checking of whether there are problems such as the yarn
breakage and the deviation of each yarn from the yarn
path in each of the processing units in which the pin ro-
tates at the low rotation number.
[0015] In the present invention, each of the processing
units may include a winding device which is configured
to wind each of the yarns twisted by the respective pin-
type twisting units onto a bobbin so as to form a package
and which is able to perform replacement for replacing
the package with a new bobbin, and when the operations
are resumed in the simultaneous drive mode, the control
unit may cause the winding device to perform the replace-
ment after the number of rotations of each of the pins
reaches the production rotation number.
[0016] When the operation of each of the processing
units is stopped, each yarn is false-twisted while each
pin decelerates from the production rotation number. In
addition to that, when the operation of each of the
processing units is resumed, each yarn is false-twisted
while each pin accelerates to the production rotation
number. As such, when each yarn is false-twisted while
the number of rotations of each pin is lower than the pro-
duction rotation number, the yarn may be a defective
yarn which does not have a predetermined quality.
Therefore, such a yarn is preferably discarded as much
as possible. In this regard, by performing the replacement
as described above after the number of rotations of each
pin reaches the production rotation number, the inclusion
of a defective yarn in the package which is formed after
the replacement is avoided, while the inclusion of a de-
fective yarn in the package which is formed before the
replacement may not be avoided.
[0017] In the present invention, the control unit may
cause the winding device to perform the replacement af-
ter the number of rotations of each of the pins reaches
the production rotation number and then a predetermined
time elapses.

[0018] As such, because a predetermined time is wait-
ed for after the number of rotations of each pin reaches
the production rotation number, the replacement is per-
formed after the number of rotations of each pin becomes
stable. As a result, the inclusion of a defective yarn in the
package which is formed after the replacement is further
reliably avoided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

FIG. 1 is a schematic diagram illustrating the struc-
ture of a draw texturing machine of an embodiment
of the present invention.
FIG. 2 is a schematic diagram illustrating the struc-
ture of a pin-type twisting unit.
FIG. 3 shows the pin-type twisting unit viewed in the
direction III in FIG. 2.
FIG. 4 is a block diagram illustrating the electric struc-
ture of the draw texturing machine.
FIG. 5 is a flowchart of executing a simultaneous
drive mode.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0020] The following will describe an embodiment of
the present invention with reference to figures.

(Overall Structure of Draw Texturing Machine)

[0021] FIG. 1 is a schematic diagram illustrating the
structure of a draw texturing machine 1 of an embodiment
of the present invention. In the draw texturing machine
1, processing units 10 (these units may be referred to
spindles) configured to false-twist yarns Y are aligned in
a direction perpendicular to the plane of FIG. 1 (herein-
after, this direction is referred to as a base longitudinal
direction). Each processing unit 10 includes a yarn sup-
plying unit 2 configured to supply a yarn Y, a processing
part 3 configured to false-twist the yarn Y supplied from
the yarn supplying unit 2, and a winding unit 4 configured
to wind the yarn Y false-twisted by the processing part 3
so as to form a package P.
[0022] The yarn supplying unit 2 supplies the yarn Y
to the processing part 3. The processing part 3 false-
twists the yarn Y running along a yarn path. In the
processing part 3, the following members are provided
along the yarn path in this order from the upstream in a
yarn running direction: first feed rollers 11, a twist-stop-
ping guide 12, a first heater 13, a cooling apparatus 14,
a pin-type twisting unit 15, second feed rollers 16, an
interlacing device 17, third feed rollers 18, a second heat-
er 19, and fourth feed rollers 20. The winding unit 4 winds,
by using a winding device 21, the yarn Y false-twisted by
the processing part 3, so as to form the package P.
[0023] The draw texturing machine 1 includes a main
base 5 and a winding base 6 which are provided to op-
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pose each other and to be spaced apart from each other
in a left-right direction of FIG. 1. The main base 5 and
the winding base 6 are provided to extend in the base
longitudinal direction. An upper part of the main base 5
and an upper part of the winding base 6 are connected
with each other by a supporting frame 7. The apparatuses
constituting the processing part 3 of each processing unit
10 are mainly attached to the main base 5 and the sup-
porting frame 7. The main base 5 and the winding base
6 and the supporting frame 7 surround a space, and the
space is a working space 8. The yarn Y mainly runs
around the working space 8. An operator performs op-
erations such as yarn threading in the working space 8.

(Processing Part)

[0024] The first feed rollers 11 are rollers for sending
a yarn Y supplied from the yarn supplying unit 2, toward
the first heater 13. The first feed rollers 11 are placed at
the upper part of the winding base 6. The first feed rollers
11 include a drive roller and a driven roller. The yarn Y
is sent to the downstream side in the yarn running direc-
tion while being sandwiched by the drive roller and the
driven roller. The driven rollers in each processing unit
10 are connected to a common drive shaft, and are si-
multaneously driven. The second feed rollers 16, the third
feed rollers 18, and the fourth feed rollers 20 are similarly
arranged.
[0025] The twist-stopping guide 12 prevents twist of
the yarn Y formed by the pin-type twisting unit 15 from
being propagated to the upstream in the yarn running
direction of the twist-stopping guide 12. The twist-stop-
ping guide 12 is provided between the first feed rollers
11 and the first heater 13 in the yarn running direction.
[0026] The first heater 13 is configured to heat the yarn
Y twisted by the pin-type twisting unit 15. The first heater
13 is attached to an upper end portion of the supporting
frame 7.
[0027] The cooler 14 is configured to cool the yarn Y
heated by the first heater 13. The cooler 14 is provided
between the first heater 13 and the pin-type twisting unit
15 in the yarn running direction.
[0028] The pin-type twisting unit 15 is configured to
twist the yarn Y. The pin-type twisting unit 15 is provided
at the upper part of the main base 5. The pin-type twisting
unit 15 of each processing unit 10 can be independently
driven by a later-described motor 54 (see FIG. 2 and FIG.
4).
[0029] The second feed rollers 16 are rollers for send-
ing the yarn Y twisted by the pin-type twisting unit 15
toward the interlacing device 17. The second feed rollers
16 are provided below the pin-type twisting unit 15 in the
main base 5. The conveyance speed of conveying the
yarn Y by the second feed rollers 16 is higher than the
conveyance speed of conveying the yarn Y by the first
feed rollers 11. The yarn Y is therefore drawn between
the first feed rollers 11 and the second feed rollers 16.
[0030] The interlacing device 17 is configured to inter-

lace the yarn Y by injecting air thereto. The interlacing
device 17 is provided below the second feed rollers 16
in the main base 5.
[0031] The third feed rollers 18 are rollers for sending
the yarn Y interlaced by the interlacing device 17 toward
the second heater 19. The third feed rollers 18 are pro-
vided below the interlacing device 17 in the main base
5. The conveyance speed of conveying the yarn Y by the
third feed rollers 18 is lower than the conveyance speed
of conveying the yarn Y by the second feed rollers 16.
The yarn Y is therefore relaxed between the second feed
rollers 16 and the third feed rollers 18.
[0032] The second heater 19 is configured to heat the
yarn Y supplied from the third feed rollers 18. The second
heater 19 is provided below the third feed rollers 18 in
the main base 5.
[0033] The fourth feed rollers 20 are rollers for sending
the yarn Y thermally treated by the second heater 19
toward the winding device 21. The fourth feed rollers 20
are provided at a lower part of the winding base 6. The
conveyance speed of conveying the yarn Y by the fourth
feed rollers 20 is lower than the conveyance speed of
conveying the yarn Y by the third feed rollers 18. The
yarn Y is therefore relaxed between the third feed rollers
18 and the fourth feed rollers 20.
[0034] In the processing part 3 arranged as described
above, the yarn Y drawn between the first feed rollers 11
and the second feed rollers 16 is twisted by the pin-type
twisting unit 15. The twist formed by the pin-type twisting
unit 15 is propagated to the twist-stopping guide 12, but
is not propagated to the upstream in the yarn running
direction of the twist-stopping guide 12. The yarn Y drawn
and twisted in this way is heated by the first heater 13,
and is then cooled by the cooler 14 and thermally set.
The yarn Y having passed the pin-type twisting unit 15
is unwound before the yarn Y reaches the second feed
rollers 16. The twist of each yarn Y, however, is thermally
fixed as described above. Each of the filaments therefore
maintains a wavy false-twisted state. Thereafter, inter-
lacing is performed by the interlacing device 17, and the
yarn Y thermally set by the second heater 19 is wound
by the winding device 21.
[0035] A cutter 23 configured to cut the yarn Y is pro-
vided upstream in the yarn running direction of the first
feed rollers 11. A drive switch 24 (corresponding to an
operation unit of the present invention) is provided to cor-
respond to each processing unit 10, in the main base 5.
The drive switch 24 is a switch for switching the operation
of the motor 54 of the pin-type twisting unit 15, i.e., the
state of a rotating pin 41.

(Winding Unit)

[0036] The winding device 21 is configured to wind the
yarn Y twisted by the pin-type twisting unit 15 onto the
bobbin B attached to a winding axis 21a, so as to form
the package P. A bobbin storage unit 28 configured to
store a new bobbin B and a package storage unit 29
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configured to temporarily store the package P are pro-
vided in the vicinity of the winding device 21. The winding
device 21 can perform replacement by detaching the
package P from the winding axis 21a, moving the pack-
age P to the package storage unit 29, receiving the new
bobbin B from the bobbin storage unit 28, and attaching
the new bobbin B to the winding axis 21a.

(Pin-Type Twisting Unit)

[0037] FIG. 2 is a schematic diagram of the pin-type
twisting unit 15. FIG. 3 shows the pin-type twisting unit
15 in the direction III in FIG. 2. The pin-type twisting unit
15 is configured to twist the yarn Y running in the pin 41
as the cylindrical pin 41 rotates about the axis. In FIG. 2,
the yarn Y runs upward from below. FIG. 3 does not show
a guide member 52.
[0038] The pin-type twisting unit 15 includes two rota-
tional shafts 43 and 44 which are rotatably supported by
a supporter 42 via unillustrated bearings. Two rollers 45
and 46 separated from each other in the axial direction
are attached to the rotational shaft 43. Two rollers 47 and
48 separated from each other in the axial direction are
attached to the rotational shaft 44. The roller 45 and the
roller 47 are at the same position in the axial direction,
and are slightly separated from each other so as not to
be in contact with each other, as shown in FIG. 3. Simi-
larly, both of the rollers 46 and 48 are provided at the
same position in the axial direction, and are slightly
spaced apart from each other not to make contact with
each other. The rotational shaft 43 is rotationally driven
about the axis by the motor 54.
[0039] The pin 41 is a cylindrical member extending in
the axial direction. The yarn Y runs in the pin 41. At an
intermediate portion in the axial direction of the pin 41, a
magnetic portion 41a is formed to oppose later-described
magnets 49 and 50. At one end portion (downstream end
portion in the yarn running direction) in the axial direction
of the pin 41, a wound portion 41b is internally fixed to
extend in the radial direction. The yarn Y is wound once
on the wound portion 41b. With this arrangement, as the
pin 41 rotates about the axis, the yarn Y is twisted.
[0040] The magnet 49 is provided between the roller
45 and the roller 46 in the axial direction. Similarly, the
magnet 50 is provided between the roller 47 and the roller
48 in the axial direction. The magnets 49 and 50 are fixed
to the supporter 42 via a bracket 51 (see FIG. 3) . As the
pin 41 is inserted into the gap between the rollers 45 and
47 (46 and 48) so that the magnetic portion 41a of the
pin 41 opposes the magnets 49 and 50, the pin 41 is
retained by the magnets 49 and 50 as shown in FIG. 3.
To be more specific, the pin 41 is retained by the magnets
49 and 50 while the pin 41 is sandwiched between the
rollers 45 and 47 (46 and 48) and is in contact with the
circumferential surfaces of the rollers 45 and 47 (46 and
48). The pin 41 is not mechanically fixed to another mem-
ber, and is retained by the magnet forces of the magnets
49 and 50 and the friction force with the circumferential

surfaces of the rollers 45 to 48.
[0041] A ring-shaped guide member 52 is provided up-
stream in the yarn running direction of the pin 41. The
guide member 52 is fixed to the supporter 42 via an un-
illustrated bracket. A pipe-shaped guide member 53 is
provided downstream in the yarn running direction of the
pin 41. The guide member 53 is directly fixed to the sup-
porter 42. The shape and way of fixation of each of the
guide members 52 and 53 are not limited to those de-
scribed above, and may be suitably changed.
[0042] As indicated by arrows in FIG. 3, when the roller
45 is rotated by rotationally driving the rotation shaft 43,
the pin 41 in contact with the circumferential surface of
the roller 45 is rotationally driven in the direction opposite
to the roller 45. Furthermore, the roller 47 in contact with
the circumferential surface of the pin 41 is rotationally
driven in the opposite direction to the pin 41. In this way,
as the pin 41 is rotationally driven about the axis, the yarn
Y is twisted.
[0043] Each time the drive switch 24 provided in each
processing unit 10 is pressed, the state of the rotating
pin 41 of the pin-type twisting unit 15 is switched between
the stop, the low rotation number, the production rotation
number, and the stop in this order. As such, the rotating
pin 41 is temporarily maintained at the low rotation
number which is lower than the production rotation
number before being maintained at the production rota-
tion number. This arrangement suppresses the occur-
rence of yarn breakage due to rapid acceleration of the
pin 41 from the stop to the production rotation number at
the time of yarn threading.

(Electric Architecture)

[0044] FIG. 4 is a block diagram illustrating the electric
structure of the draw texturing machine 1. FIG. 4 shows
only one processing unit 10 because of the space, but
other processing units 10 are also similarly structured.
The draw texturing machine 1 includes a control unit 30
which controls operations of processing units 10. A set-
ting unit 31 by which the operator inputs control modes
and setting values in the control unit 30 is connected to
the control unit 30. Examples of the control modes include
a normal mode and a simultaneous drive mode which
are described later. Examples of the setting values which
can be input by the setting unit 31 include the number of
rotations of the pin 41 of the pin-type twisting unit 15 (e.g.,
low rotation number and production rotation number).
The setting unit 31 may be formed of, e.g., a touch panel,
or may be formed of a combination of a keyboard and a
monitor, etc.
[0045] A base switch 32 is a switch for causing oper-
ations of the processing units 10 to be simultaneously
stopped and resumed. As the operator operates the base
switch 32, the control unit 30 controls operation of each
processing unit 10 in accordance with the setting mode
and the setting values which are set by the setting unit
31. The control unit 30 is connected also to the drive
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switch 24 provided in each processing unit 10. The con-
trol unit 30 can assume the state of the rotating pin 41 of
the pin-type twisting unit 15 by recognizing the state of
the drive switch 24 of each processing unit 10. The state
of the rotating pin 41 can be switched not only by using
the drive switch 24, but also by the control unit 30.

(Problem of Operation Stop Without Cutting Yarn)

[0046] When the operation of the draw texturing ma-
chine 1 is stopped because of maintenance or a long
holiday, the operator presses the base switch 32 after
selecting the normal mode. In the normal mode, the con-
trol unit 30 stops the operation of each processing unit
10 either after causing the cutter 23 of each processing
unit 10 to cut the yarn Y or at the same time as the cutter
23 cuts the yarn Y. As such, when the operation of each
processing unit 10 is stopped after the yarn Y is cut, the
operator needs to perform the yarn threading at the time
of resumption of the operation.
[0047] In the yarn threading, the operator presses the
base switch 32 to activate the apparatuses of each
processing unit 10 such as the feed rollers 11, 16, 18,
and 20 and the winding device 21. In the normal mode,
when the base switch 32 is pressed to resume the oper-
ation, the pin-type twisting unit 15 is not activated. When
the yarn threading to the pin-type twisting unit 15 is com-
pleted in one processing unit 10, the operator immedi-
ately presses the drive switch 24 of the processing unit
10 to rotate the pin 41 of the pin-type twisting unit 15.
When the pin 41 of the pin-type twisting unit 15 is not
rotated immediately after the completion of the yarn
threading, the running resistance of the yarn Y passing
through the wound unit 41b is increased. As a result, the
yarn breakage tends to occur.
[0048] The yarn threading takes long time. Therefore,
when the operation of the draw texturing machine 1 is
stopped in a short time for, e.g., electric work and a lot
change, the yarn Y may not be cut but be remained. How-
ever, in the normal mode, when the base switch 32 is
pressed to resume the operation while the yarn Y remains
in the unit, the apparatuses of each processing unit 10
such as the feed rollers 11, 16, 18, and 20 and winding
device 21 are activated but the pin-type twisting unit 15
of each processing unit 10 is still stopped. As a result,
the yarn Y runs while the pin 41 is not rotated, and hence
the yarn breakage may occur. The draw texturing ma-
chine 1 therefore has the simultaneous drive mode in
which, even after the operation of each processing unit
10 is stopped without cutting the yarn Y, the operation
can be successfully resumed while the occurrence of the
yarn breakage is suppressed at the same time.

(Simultaneous Drive Mode)

[0049] The following will describe a series of steps from
operation stop of the draw texturing machine 1 to resump-
tion of operation of the draw texturing machine 1 in the

simultaneous drive mode, with reference to a flowchart
of FIG. 5. After the base switch 32 is pressed in the op-
eration of the draw texturing machine 1 while the simul-
taneous drive mode is selected (YES in step S1), the
control unit 30 stops operation of each processing unit
10 without causing the cutter 23 to cut the yarn Y (step
S2). Because of this, the yarn Y remains in each process-
ing unit 10 so that the yarn threading at the resumption
of the operation is unnecessary.
[0050] When operations such as the electric work and
the lot change are completed while the draw texturing
machine 1 is stopped, the operator presses the base
switch 32 to resume operation of the draw texturing ma-
chine 1. After the base switch 32 is pressed (YES in step
S3), the controller 30 causes each processing unit 10 to
resume operation (step S4). In the simultaneous drive
mode, after the base switch 32 is pressed, the appara-
tuses of each processing unit 10 such as the feed rollers
11, 16, 18, and 20 and the winding device 21 are acti-
vated. In addition to that, the pin-type twisting units 15 of
all processing units 10 are simultaneously activated. It is
therefore possible to suppress the yarn breakage due to
running of the yarn Y without rotation of the pin 41. How-
ever, the number of rotations of the pin 41 is increased
up to the low rotation number. This arrangement sup-
presses the occurrence of the yarn breakage when the
pin 41 is rapidly accelerated from the stop to the produc-
tion rotation number.
[0051] While the number of rotations of the pin 41 is
maintained at the low rotation number, the operator
checks, one by one in order, all processing units 10 to
check whether each processing unit 10 has problems
such as the yarn breakage and the deviation of the yarn
Y from the yarn path. After the operator confirms that a
processing unit 10 has no problem, the operator presses
the drive switch 24 of that processing unit 10 once (YES
in step S5) to accelerate the pin 41 to the production
rotation number (step S6). In this regard, the steps S5 to
S8 are executed for all processing units 10 one by one
in order.
[0052] Although not shown in the flowchart of FIG. 5,
when the yarn breakage occurs in one processing unit
10, the operator presses the drive switch 24 of the
processing unit 10 twice to temporarily stop the pin-type
twisting unit 15. Subsequently, after the yarn threading
is completed, the operator presses the drive switch 24
once and checks whether the low rotation number causes
a problem in the processing unit 10. When the low rotation
number does not cause any problem in the processing
unit 10, the operator presses the drive switch 24 once
again to accelerate the pin 41 to the production rotation
number (step S6). After that, the process proceeds to the
step S7.
[0053] After the number of rotations of the pin 41 reach-
es the production rotation number and then a predeter-
mined time elapses (YES in step S7), the control unit 30
causes the winding device 21 of the processing unit 10
to perform the above-described replacement (step S8).

9 10 



EP 3 995 612 A1

7

5

10

15

20

25

30

35

40

45

50

55

In this regard, a predetermined time is time required for
the pin 41 to accelerate from the low rotation number and
to become stable at the production rotation number. A
predetermined time can be set at will, by using the setting
unit 31. The following describes the reasons why the re-
placement is performed after the pin 41 starts to accel-
erate to the production rotation number and a predeter-
mined time elapses.
[0054] When the operation of each processing unit 10
is stopped, the winding device 21 continues to wind the
yarn Y during a period from the start of deceleration of
the feed rollers 11, 16, 18, and 20 and the pin-type twist-
ing unit 15 to the stop of these apparatuses. However,
when the yarn Y is false-twisted while these apparatuses
do not work in conditions at the time of production, the
quality of this yarn Y may be low. Therefore, the package
P on which the low-quality yarn Y is wound is managed
as a defective package or is discarded. Similarly, when
the operation of each processing unit 10 is resumed, the
yarn Y is processed before the apparatuses of each
processing unit 10 such as the feed rollers 11, 16, 18,
and 20 and the pin-type twisting unit 15 starts to work in
operating conditions. The quality of this yarn Y may be
also low.
[0055] In this regard, because the replacement is per-
formed after the pin 41 of the pin-type twisting unit 15
reaches the production rotation number and then a pre-
determined time elapses, i.e., after the pin 41 becomes
stable at the production rotation number, all low-quality
yarn Y produced at the time of operation stop or at the
time of resumption of the operation is wound onto the
package P which is formed before the replacement. It is
therefore possible to prevent inclusion of the low-quality
yarn Y in the package P which is formed after the re-
placement, and hence the possibility of production of de-
fective packages is minimized.
[0056] After the steps S5 to S8 are executed for each
processing unit 10, the resumption of operation of the
draw texturing machine 1 in the simultaneous drive mode
is completed.

(Effects)

[0057] In the draw texturing machine 1 of the present
embodiment, when the simultaneous drive mode is ex-
ecuted, the operation of each processing unit 10 is
stopped without cutting the yarn Y. Because of this, the
yarn threading at the time of resumption of the operation
is omitted. In addition to that, the pin-type twisting units
15 of all processing units 10 are simultaneously activated
when the operation is resumed, and the pin 41 of each
pin-type twisting unit 15 starts to rotate as the yarn Y
starts to run. Because of this, the yarn breakage is sup-
pressed. It is therefore possible to save time required for
resuming the operation and to suppress the occurrence
of the yarn breakage.
[0058] In the present embodiment, when the operation
is resumed in the simultaneous drive mode, the control

unit 30 increases the number of rotations of the pin 41
to the low rotation number which is lower than the pro-
duction rotation number. When the number of rotations
of the pin 41 is instantly increased to the production ro-
tation number, the tension of the yarn Y is temporarily
high or the yarn Y is relaxed and deviated from the yarn
path, with the result that the yarn breakage may occur.
In this regard, when the simultaneous drive mode is ex-
ecuted, the occurrence of the yarn breakage is sup-
pressed by accelerating the pin 41 not to the production
rotation number but to the low rotation number as de-
scribed above.
[0059] In the present embodiment, each processing
unit 10 has the operation unit (i.e., the drive switch 24)
for increasing the number of rotations of the pin 41 from
the low rotation number to the production rotation
number. Provision of such an operation unit allows pins
41 of all processing units 10 to accelerate to the produc-
tion rotation number one by one in order, after the oper-
ator finishes checking of whether there are problems
such as the yarn breakage and the deviation of the yarn
Y from the yarn path in each processing unit 10 in which
the pin 41 rotates at the low rotation number.
[0060] In the present embodiment, when the operation
is resumed in the simultaneous drive mode, the control
unit 30 causes the winding device 21 to perform the re-
placement after the number of rotations of the pin 41
reaches the production rotation number. When the op-
eration of each processing unit 10 is stopped, the yarn
Y is false-twisted while the pin 41 decelerates from the
production rotation number. In addition to that, when the
operation of each processing unit 10 is resumed, the yarn
Y is false-twisted while the pin 41 accelerates to the pro-
duction rotation number. As such, when the yarn Y is
false-twisted while the number of rotations of the pin 41
is lower than the production rotation number, this yarn Y
may be a defective yarn which does not have a prede-
termined quality. Therefore, such a yarn Y is preferably
discarded as much as possible. In this regard, by per-
forming the replacement as described above after the
number of rotations of the pin 41 reaches the production
rotation number, the inclusion of a defective yarn in the
package P which is formed after the replacement is avoid-
ed, while inclusion of a defective yarn in the package P
which is formed before the replacement may not be
avoided.
[0061] In the present embodiment, after the number of
rotations of the pin 41 reaches the production rotation
number and then a predetermined time elapses, the con-
trol unit 30 causes the winding device 21 to perform the
replacement. As such, because a predetermined time is
waited for after the number of rotations of the pin 41
reaches the production rotation number, the replacement
is performed after the number of rotations of the pin 41
becomes stable. As a result, the inclusion of a defective
yarn in the package P which is formed after the replace-
ment is further reliably avoided.
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(Other Embodiments)

[0062] The following will describe modifications of the
above-described embodiment.
[0063] In the embodiment above, when the operation
of the draw texturing machine 1 is resumed, the number
of rotations of the pin 41 of the pin-type twisting unit 15
is temporarily maintained at the low rotation number.
However, at the time of resumption of the operation, the
number of rotations of the pin 41 may be instantly in-
creased to the production rotation number.
[0064] In the embodiment above, the operation unit
(i.e., the drive switch 24) is provided in each processing
unit 10 for increasing the number of rotations of the pin
41 from the low rotation number to the production rotation
number. However, instead of this operation unit, an op-
eration unit may be provided for simultaneously operating
pins 41 of all processing units 10 so that the number of
rotations of the pin 41 of each processing unit 10 is in-
creased from the low rotation number to the production
rotation number. In this case, the pins 41 of all processing
units 10 can simultaneously accelerate to the production
rotation number only by operating the operation unit
once, after the operator finishes checking whether there
are problems such as the yarn breakage and the devia-
tion of the yarn Y from the yarn path in each processing
unit 10 in which the pin 41 rotates at the low rotation
number.
[0065] In the embodiment above, when the operation
is resumed in the simultaneous drive mode, the winding
device 21 of one processing unit 10 is caused to auto-
matically perform the replacement after the number of
rotations of the pin 41 included in the processing unit 10
reaches the production rotation number and then a pre-
determined time elapses. However, the winding device
21 may be caused to perform the replacement in such a
way that the operator observes the rotation of the pin 41
being stable at the production rotation number and op-
erates a predetermined switch, etc. It is not prerequisite
to cause the winding device 21 to perform the replace-
ment at the time of resumption of the operation.
[0066] The base switch 32 and the drive switch 24 in
the embodiment above may be a button, a lever, a dial,
etc.

Claims

1. A draw texturing machine (1) in which processing
units (10) are aligned, the processing units (10) re-
spectively including pin-type twisting units (15), the
pin-type twisting units (15) being configured to re-
spectively twist yarns (Y) running in rotating pins (41)
and being able to be independently driven,

the draw texturing machine (1) comprising a
control unit (30) which controls operations of the
processing units (10), and

the control unit (30) being configured not to cut
each of the yarns (Y) running in the processing
units (10) at the time of operation stop of the
processing units (10) and being able to execute
a simultaneous drive mode in which, at the time
of resumption of operations of the processing
units (10), the pin-type twisting units (15) of all
of the processing units (10) are simultaneously
driven.

2. The draw texturing machine (1) according to claim
1, wherein, when the operations are resumed in the
simultaneous drive mode, the control unit (30) in-
creases the number of rotations of each of the pins
(41) to a low rotation number which is lower than a
production rotation number.

3. The draw texturing machine (1) according to claim
2, wherein, each of the processing units (10) has an
operation unit (24) configured to increase the
number of rotations of each of the pins (41) from the
low rotation number to the production rotation
number.

4. The draw texturing machine (1) according to claim
2, wherein, an operation unit is provided for simulta-
neously operating the pins (41) of all of the process-
ing units (10) so that the number of rotations of each
of the pins (41) is increased from the low rotation
number to the production rotation number.

5. The draw texturing machine (1) according to any one
of claims 1 to 4, wherein, each of the processing
units (10) includes a winding device (21) which is
configured to wind each of the yarns (Y) twisted by
the respective pin-type twisting units (15) onto a bob-
bin (B) so as to form a package (P) and which is able
to perform replacement for replacing the package
(P) with a new bobbin (B), and
when the operations are resumed in the simultane-
ous drive mode, the control unit (30) causes the wind-
ing device (21) to perform the replacement after the
number of rotations of each of the pins (41) reaches
the production rotation number.

6. The draw texturing machine (1) according to claim
5, wherein, the control unit (30) causes the winding
device (21) to perform the replacement after the
number of rotations of each of the pins (41) reaches
the production rotation number and then a predeter-
mined time elapses.
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