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Description

Field of the Invention

[0001] The present invention relates to a multi-twister
for twisting and winding a yarn unwound from a yarn
supply package. More particularly, the present invention
relates to a system for setting the rotation of spindle di-
rection in an individual-spindle-drive type multi-twister.

Background of the Invention

[0002] A conventional multi-twister, as shown in Fig-
ure 4, comprises a plurality of multi twisting units that
contain a spindle apparatus 101a and a winding appa-
ratus 101b. This multi twisting unit has a drive mecha-
nism 110 for driving a winding drum 106, a traverse
guide 107, and a spindle 103. The spindle apparatus
101a is designed to twist yarn by transmitting the driving
force of a drive motor 113 to the spindle 103 by means
of a belt 104. In addition, the winding apparatus 101b is
designed to wind yarn twisted by the spindle apparatus
101a around a winding package 105 while the yarn is
traversed by means of the traverse guide 107 via a feed
roller 108.
[0003] The above drive mechanism 110 essentially
comprises the drive motor 113 and a plurality of pulleys
111, 112, 115, 116, 117 and 119, and belts 104 and 118
so as to permit the winding drum 106, the traverse guide
107 and the spindle 103 to be driven by a single drive
motor 113. To drive the spindle 103, the output of the
drive motor 113 is transmitted to the belt 104 through an
output shaft 114, the third pulley 115, the belt 118, the
fifth pulley 117 and the first pulley 111. In addition, to
drive the winding drum 106, the output of the drive motor
113 is transmitted via the output shaft 114, the fourth
pulley 116, a belt 120, the sixth pulley 119, a speed
change belt apparatus 150, a decelerator box 123, and
a belt 130. Further, the traverse guide 107 permits rota-
tion of a support shaft 126 to be transmitted to a grooved
drum 137 via a belt 134. By the rotation of the grooved
drum 137, a cam shoe 139 moves along a groove 138,
making it possible for the traverse guide 107 to recipro-
cate.
[0004] In such a conventional multi-twister, however,
when the spindle apparatus 101a and the winding ap-
paratus 101b are driven by means of a single motor 113,
a plurality of pulleys are rotated by means of the belts
104 and 120, thus resulting in large mechanical losses
and excessive power consumption. Therefore, an indi-
vidual-spindle-drive type multi-twister has been devel-
oped such that the spindle drive system and winding
drum drive system are driven by separate motors, and
further, a spindle drive motor is provided for each spindle
apparatus so that it can be driven independently.
[0005] However, with a conventional individual-spin-
dle-drive type multi-twister, it is not possible to freely set
and change the rotation direction of each spindle drive

motor. Moreover, such conventional machines are not
suitable for various product types or small-lot produc-
tions.
[0006] The present invention has been achieved in
view of the above problems. It is an object of the present
invention to provide an individual-spindle-drive type
multi-twister that can cope with various product types
and small-lot productions.

Summary of the Invention

[0007] The present invention relates to an individual-
spindle-drive type multi-twister that has a spindle drive
motor for each spindle so as to apply a twist to a yarn.
The spindle drive motor is driven by means of rotation
speed control apparatuses, wherein the means for set-
ting the direction of rotation is provided in a central con-
trol apparatus connected to a plurality of rotation speed
control apparatuses via a common communication line.
This means transmits data for setting the direction of ro-
tation, including data for specifying rotation speed con-
trol apparatuses or data for specifying a spindle and da-
ta representing a rotation direction from the central con-
trol apparatus to each rotation speed control apparatus
via the common communication line. As a result, it is
possible to freely set and change the rotation direction
of each spindle drive motor. A switching means is pro-
vided at each rotation speed control apparatus so as to
switch the output to the spindle drive motors in accord-
ance with the set rotation direction.
[0008] Thereby, the rotation direction of each spindle
drive motor can be freely set, thus making it possible to
handle various product types and small-lot productions.
In addition, the rotation direction can be easily set for
each rotation speed control apparatus via a common
communication line without having to use complicated
wiring. In other words, the data for setting the rotation
direction to be transmitted includes data for specifying
rotation speed control apparatuses or data for specify-
ing a spindle, and data representing the rotation direc-
tion. Therefore, for example, the rotation direction can
be set and changed simultaneously for each spindle,
each rotation speed control apparatus, and each span
including a plurality of spindles, or all of the spindles,
making it possible to properly cope with various product
types and small-lot productions.
[0009] The present invention is characterized in that
the means for setting the rotation direction can be set
by inputting a starting spindle unit and an ending spindle
unit which set the rotation direction to a central control
apparatus.
[0010] Thereby, it is very effective to set grouped ro-
tation directions within a particularly arbitrary range,
making it possible to easily handle various product types
and small-lot productions.
[0011] The present invention is characterized in that
a plurality of relays are connected to the central control
apparatus via a communication line, and a plurality of
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rotation speed control apparatuses are connected to
each relay via a communication line.
[0012] Thereby, a plurality of rotation speed control
apparatuses can be connected to a single central con-
trol apparatus. Even if a number of winding units are pro-
vided in series, each rotation speed control apparatus
can receive separate data for setting the rotation direc-
tion via a relay, thus making it possible to prevent errors
when receiving an instruction of the rotation direction.
[0013] The present invention is characterized in that
the communication line is used to receive the spindle
rotation speed detected by the respective rotation speed
control apparatus and monitor the occurrence of errors
during operation.
[0014] Thereby, there is no need for specially provid-
ing a communication line for setting the rotation direc-
tion, and thus it is possible to monitor the spindle rotation
speed of each winding spindle unit and monitor the oc-
currence of errors of each winding spindle unit at the
central control apparatus during operation.

Brief Description of the Drawing

[0015]

Figure 1 is a schematic view of an individual-spin-
dle-drive type multi-twister according to an embod-
iment.
Figure 2 is a schematic view of a winding apparatus
and a spindle apparatus.
Figure 3 is a block diagram depicting the system for
setting and changing the rotation direction in an in-
dividual-spindle-drive type multi-twister.
Figure 4 is a schematic view of a conventional multi-
twister.

Detailed Description of the Preferred Embodiments

[0016] Embodiments of the present invention will now
be described with reference to the accompanying draw-
ings.
[0017] A multi-twister 1, as shown in Figure 1, com-
prises a yarn winding unit U of 80 to 308 spindle units
in series. The yarn winding unit U has a spindle appa-
ratus 2 and a winding apparatus 3 successively provid-
ed thereon, so as to wind yarn of a single yarn supply
package 8 around a winding package P.
[0018] The spindle apparatus 2 has the yarn supply
package 8, a stationary plate 31, a tension apparatus
32, a rotary disk 33, and a spindle drive motor 6. The
yarn Y is twisted by means of the spindle drive motor 6.
This spindle drive motor 6 employs a DC brushless mo-
tor BLM, and the rotary disk 33 is provided at its output
shaft. In addition, the rotary disk 33 is provided with the
stationary plate 31 so that one yarn supply package 8
can be placed on the stationary plate 31. Further, the
tension apparatus 32 is provided at the upper part of the
yarn supply package 8 so that the tension apparatus 32

applies a predetermined tension to the yarn Y unwound
from the yarn supply package 8.
[0019] Thereby, the spindle apparatus 2 is designed
to rotate the rotary disk 33 at a high speed by means of
the spindle drive motor 6 and balloon the yarn Y to a
balloon guide 37 while the yarn Y unwound from the yarn
supply package 8 is inserted into the tension apparatus
32 to apply a tension. In addition, the yarn Y is twisted
once when passing from the tension apparatus 32 to the
rotary disk 33, and is twisted once more between the
rotary disk 33 and the balloon guide 37.
[0020] In addition, the winding apparatus 3, as shown
in Figure 2, has a winding drum 21, the winding package
P, a traverse guide 29, a feed roller 26, and a cradle 40,
so as to wind the yarn Y twisted by means of the spindle
apparatus 2 around the winding package P. The winding
package P pivots around the cradle 40, and the winding
drum 21 is brought into pressure contact with the wind-
ing package P. Thereby, the winding apparatus 3 is de-
signed to wind the yarn Y, which has been twisted twice
as shown above, from the balloon guide 37 around the
winding package P while the yarn Y is traversed by
means of the traverse guide 29 via the guide rollers 38
and 39 and the feed roller 26.
[0021] The individual-spindle-drive type multi-twister
1, as shown in Figure 1, has, in addition to the yarn wind-
ing unit U, a drive system 5 for simultaneously driving
each winding apparatus 3 and a control system 7 for
controlling each spindle apparatus 2 and each winding
apparatus 3. The drive system 5 has a winding-drum
drive motor 4, a first pulley 10, a belt 11, a second pulley
12, a decelerator 17, a third pulley 16, a fourth pulley
19, a belt 20, a fifth pulley 22, a sixth pulley 24, a seventh
pulley 13, a belt 14, an eighth pulley 15, and a cam box
27, so as to both rotate the winding drum 21 and feed
roller 26 of each yarn winding unit U and reciprocate the
traverse guide 29 by means of the driving force of the
winding-drum drive motor 4.
[0022] The winding-drum drive motor 4 is an induction
motor IM. The first pulley 10 is provided at its output
shaft, and further the second pulley 12 is provided via
the belt 11. The decelerator 17 has a plurality of gears
(not shown in the drawings). When the driving force of
the winding-drum drive motor 4 is transmitted via the
second pulley 12, the decelerator 17 is decelerated at
a constant ratio, and at the same time the rotation direc-
tion is changed. In addition, the decelerator 17 has two
output shafts so that two-shaft output is enabled using
single-shaft input. The third pulley 16 engages one of
the output shafts, and the seventh pulley 13 engages
the other output shaft.
[0023] The third pulley 16 connects to the fourth pulley
19 that engages a support shaft 18 via the belt 20, and
at its support shaft 18 a plurality of winding drums 21
are provided at predetermined intervals. In addition, the
fifth pulley 22 engages the support shaft 18 in parallel
with the fourth pulley 19. The fifth pulley 22 connects to
the sixth pulley 24 that engages a support shaft 23 via
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a belt 25, and at its support shaft 23 a plurality of feed
rollers 26 are provided at predetermined intervals.
Thereby, the drive system 5 transmits a driving force,
which is decelerated by means of the decelerator 17, to
each winding drum 21 via the third pulley 16, the belt 20
and the fourth pulley 19. The drive system 5 then trans-
mits the force to the feed rollers 26 via the fifth pulley
22, the belt 25 and the sixth pulley 24.
[0024] In addition, the decelerator 17 is coupled with
the cam box 27 via the seventh pulley 13, the belt 14
and the eighth pulley 15. A reciprocating rod 28 is cou-
pled with the cam box 27 so as to convert the rotational
force into reciprocating motion. The traverse guide 29
engages the reciprocating rod 28 at a predetermined in-
terval. Thereby, the drive system 5 winds the yarn Y
twisted by means of the spindle apparatus 2 around the
winding package P which is brought into pressure con-
tact with the winding drum 21 while the yarn Y is tra-
versed by reciprocating the traverse guide 29.
[0025] The control system 7, as shown in Figure 3,
has a main control apparatus 42 and a plurality of unit
control sections 9 that control each spindle apparatus
2, and thereby constitutes a control system for the indi-
vidual-spindle-drive type multi-twister 1. The main con-
trol apparatus 42 has a converter 35 that converts a volt-
age from an alternating current power source 34, a host
CPU 36 that constitutes a central control apparatus, and
rotation speed control apparatuses 41 for use with the
winding-drum drive motors. Consequently, the main
control apparatus 42 simultaneously outputs various
control instructions to each unit control section 9 and
each rotation speed control apparatus 41 for the wind-
ing-drum drive motor 4.
[0026] The host CPU 36 is designed to simultaneous-
ly transmit various parameters and control instructions
directly to each unit control section 9 and rotation speed
control apparatus 41 for winding-drum drive motors via
a communication line 46. In addition, the host CPU 36
is designed to simultaneously transmit start and stop in-
structions directly to each unit control section 9 and ro-
tation speed control apparatus 41 for winding-drum
drive motors via a control signal line 54. Further, the con-
verter 35 has an AC/DC conversion section 35a and a
DC/DC conversion section 35b, and the rotation speed
control apparatus 41 for winding-drum drive motor 4 is
connected to the AC/DC conversion section 35a via a
direct current bus 47. The host CPU 36 is connected to
the DC/DC conversion section 35b, so that the DC/DC
conversion section 35b converts a direct current voltage
of 290 volts to a direct current voltage of 24 volts that is
used as a control system voltage of the host CPU 36.
[0027] The rotation speed control apparatuses 41 for
winding-drum drive motors receives a direct current volt-
age of 290 volts via the direct current bus 47, and uses
parameters and control instructions received via the
communication line 46 so as to provide feedback control
to the winding-drum drive motor 4 independently ac-
cording to a rotation speed generated by a pulse gen-

erator PG52.
[0028] Each unit control section 9 has 32 rotation
speed control apparatuses 44 for spindle drive motors,
a relay 45, and a direct current transformer 43 for spindle
apparatus, and is connected in parallel via the commu-
nication line 46. The 32 rotation speed control appara-
tuses 44 are connected in parallel to the relay 45 via a
communication line 51, and the relay 45 relays a control
instruction output by the host CPU 36 so as to transmit
the control instruction to each of the 32 rotation speed
control apparatuses 44.
[0029] The direct current transformer 43 for each of
the spindle apparatuses is connected in parallel to the
direct current bus 47. During normal operation, a direct
current voltage of 290 volts supplied via the direct cur-
rent bus 47 is converted into a direct current voltage of
24 volts. This latter voltage is used as a control system
voltage for controlling a spindle drive motor 6.
[0030] The 32 rotation speed control apparatuses 44
for each spindle drive motor are connected to the direct
current transformer 43 for spindle apparatuses in paral-
lel via a control power-supply line 49. Between each of
the 32 rotation speed control apparatuses 44 and the
direct current transformers 43 for spindle apparatuses,
a relay connector board 53 is interposed, and the control
power-supply line 49 is connected to the group of rota-
tion speed control apparatuses 44 and the relay 45 from
the direct current transformers 43 for spindle pparatuses
via the relay connector board 53. In addition, two spindle
drive motors 2 are connected to each rotation speed
control apparatus 44. Each rotation speed control appa-
ratus 44 can receive a control instruction via the com-
munication line 46, the relay 45, and the communication
line 51 so as to provide feedback control to each spindle
drive motor 6 independently according to the rotation
speed from a built-in sensor. That is, two spindle drive
motors 6 are driven and stopped by a single rotation
speed control apparatus 44. Each of the rotation speed
control apparatuses 41 and 44 respectively is designed
to drive and stop each of the motors 4 and 6 independ-
ently.
[0031] Now, essential features and parts of the indi-
vidual-spindle-drive type multi-twister according to the
embodiment will be described.
[0032] As shown in Figures 1 and 3, the above main
control unit 42 is provided with an operation section 48
constituting means for setting the rotation direction, so
as to make it possible to freely set and change the ro-
tation direction of the spindle drive motor 6. In addition,
the rotation speed control apparatus 44 for each spindle
drive motor 6 has a switching section 44a constituting a
switching means so as to switch the output to the spindle
drive motor 6 according to the rotation direction set by
the operation section 48.
[0033] The operation section 48 is connected to the
host CPU 36 (means for setting the rotation direction)
constituting a central control apparatus so as to make it
possible to set and change the rotation direction of the
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spindle drive motor 6 by keyboard operations. In addi-
tion, a range for the rotation direction can easily be set
simultaneously for various configurations such as each
rotation speed control apparatus 44 for spindle drive
motors 6, a span comprising a plurality of spindle drive
motors 6, or all spindle drive motors 6. For example, in
the case where an attempt is made to twist the 1st to
64th spindle units by an S-twist (left hand twist), the ro-
tation direction is set for the S-twist through keyboard
operations of the operation section 48. Then, 1 and 64
are inputted, thereby making it possible to set and
change that range.
[0034] Just as when setting and changing the rotation
direction, the rotation speed can be set and changed
simultaneously for each rotation speed control appara-
tus 44 for spindle drive motors 6, a span comprising a
plurality of spindle drive motors 6, or all spindle drive
motors 6. During the winding operation, even if the ro-
tation direction and rotation speed are set and changed,
such settings and changes are not accepted.
[0035] The host CPU 36 can transmit the data used
in setting the rotation direction which is set and changed
by means of the operation section 36, to the switching
section 44a via the communication line 46 (means for
setting the rotation direction), the relay 45 (means for
setting the rotation direction), and the communication
line 51 (means for setting the rotation direction). The da-
ta for setting the rotation direction includes data for
specifying the rotation speed control apparatus 44 (ro-
tation speed control apparatus number), data for spec-
ifying a spindle (spindle number), and data representing
the rotation direction (S-twist or Z-twist (right hand
twist)).
[0036] In addition, a rotation direction change switch
50, which constitutes a means for setting the rotation
direction, is connected to each rotation speed control
apparatus 44 for spindle drive motors 6 via an effective
change switch 56. The rotation direction change switch
50 has an S-twist switch and a Z-twist switch, so as to
transmit the data for setting the rotation direction to the
switching section 44a via the effective change switch 56
when an operator presses any of the S-twist switch and
the Z-twist switch.
[0037] The effective change switch 56 is designed to
set the rotation direction by means of hardware irrespec-
tive of the setting made through communication from the
host CPU 36. This makes it possible to determine
whether switching performed using the rotation direction
change switch 50 is valid or not. That is, the data for
setting the rotation direction through the rotation direc-
tion change switch 50 is transmitted to the switching
section 44a when the effective change switch 56 is valid
(ON state). When the effective change switch 56 is
invalid (OFF state), the data is not transmitted to the
switching section 44a.
[0038] The switching section 44a is designed to
change a switching order of power elements for driving
the spindle drive motor 6 according to the data for setting

the rotation direction received from the host CPU 36 or
the rotation direction change switch 50. In the case
where such switching order is set and changed by
means of the rotation direction change switch 50, the
rotation direction is changed by taking precedence over
the data for setting the rotation direction through the ro-
tation direction change switch 50.
[0039] When the effective change switch 56 is valid
(ON state), the switching section 44a is designed to re-
ceive the data for setting the rotation direction through
the rotation direction change switch 50 and rotate the
spindle drive motor 6 in that direction. If the effective
change switch 56 is invalid (OFF state), the switching
section 44a is designed to rotate the spindle drive motor
6 in the rotation direction set from the host CPU 36 via
the communication line 51. Thus, the rotation speed
control apparatuses 44 for spindle drive motors 6 is de-
signed to change the rotation direction (output) of the
spindle drive motor 6.
[0040] In the above configuration, the operation of the
individual-spindle-drive type multi-twister 1 will be de-
scribed with reference to the accompanying drawings.
[0041] As shown in Figures 1 and 3, an operator sets
the operation section 48 of the host CPU 36 to a desired
state by keyboard operation. Hereinafter, an example
where the 1st to 64th spindle units are set to S-twist and
the other spindles are set to Z-twist will be described.
The operator sets a rotation direction to S-twist by key-
board operation of the operation section 48, and inputs
1 and 64. When the operator has completed this input,
the host CPU 36 transmits the data for setting the rota-
tion direction to each relay 45 via the communication
line 64. Then, each relay transmits the data for setting
the rotation direction to each rotation speed control ap-
paratus 44. When the switching section 44a of each ro-
tation speed control apparatus 44 receives the data for
setting the rotation direction, the setting operation for
the rotation direction has been completed.
[0042] Next, when the operator starts operation of the
individual-spindle-drive type multi-twister 1, an alternat-
ing current power source 34 supplies a direct current
voltage of 24 volts to each rotation speed control appa-
ratus 44 via the converter 35, the direct current bus 47,
and the direct current transformer 43 for spindle appa-
ratus. In addition, the host CPU 36 transmits a start in-
struction to each relay connector board 53 via the con-
trol signal line 54, and each relay connector board 53
simultaneously transmits the instruction to each rotation
speed control apparatus 44 for spindle drive motors 6
via the control signal line 55. Each spindle drive motor
6 is driven based on the start instruction of each rotation
speed control apparatus 44, and each rotary disk 33 ro-
tates at a rotation speed identical to that of each spindle
drive motor 6. When each rotary disk 33 rotates, the yarn
unwound from the yarn supply package 8 enters the ten-
sion apparatus 32. The yarn Y is twisted once while ten-
sion is applied to it, and further twisted once more to be
ballooned to the balloon guide 37.
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[0043] On the other hand, the alternating current pow-
er source 34 supplies a direct current voltage of 290
volts to the rotation speed control apparatus 41 for wind-
ing-drum drive motors 6 via the converter 35 and the
direct current bus 47. In addition, the host CPU 36 trans-
mits a start instruction to the rotation speed control ap-
paratuses 41 via the control signal line 54. The winding-
drum drive motor 4 is driven based on the start instruc-
tion of the rotation speed control apparatuses 41. Its out-
put is transmitted to support shafts 18 and 23 and the
reciprocating rod 28 via pulleys 10, 12, 16, 19, 22, 24,
the belt 11, 14, 20, 25, the decelerator 17 and the cam
box 27. Then while the winding drum 21 of each spindle
unit and the feed roller 26 of each spindle unit rotate,
the traverse guide 29 of each spindle unit reciprocates.
[0044] When the winding drum 21 of each spindle unit
and the feed roller of each spindle unit 26 rotate, and
the traverse guide 29 of each spindle reciprocates, the
yarn Y, which has been twisted twice by means of the
spindle apparatus 2, is wound around the winding pack-
age P while the yarn Y is traversed by means of the
traverse guide 29. During the traversing operation, a
winding angle is corrected by means of the decelerator
17.
[0045] Thereby, the rotation direction of each spindle
drive motor is freely set, and the yarn Y can be wound,
thus making it possible to produce various types of wind-
ing packages P. In addition, when the rotation direction
is set and changed, the data for setting the rotation di-
rection is transmitted to a plurality of rotation speed con-
trol apparatuses 44 via the relay 45, thus making it pos-
sible to simply set the rotation direction simultaneously
via the operation section 48 connected to the host CPU
36. Further, even if a number of winding units U are pro-
vided in series, each rotation speed control apparatus
44 can receive the data for setting the rotation direction
via the relay 45, thus making it possible to prevent errors
in receiving the instruction of the rotation direction.
[0046] On the other hand, in the case that the rotation
speed control apparatuses 44 of the 1st to 16th spindle
units cannot receive the data for setting the rotation di-
rection set by keyboard operation of the operation sec-
tion 48 due to trouble in the communication lines 46 and
51, the operator sets effective change switches 56 of
the 1st to 16th spindle units to be valid (ON state), and
then sets the direction to the S-twist direction by means
of the rotation direction change switch 50.
[0047] Thus, even if a communication system fails,
the effective change switch 56 is switched to be valid
(ON state), making it possible to perform settings and
changes through the rotation direction change switch
50. In the case where the rotation direction is normally
set by keyboard operation of the operation section 48,
the effective change switch 56 is invalid (OFF state).
[0048] The control power-supply line 49 of the multi-
twister 1 according to this embodiment is designed to
supply a control system voltage (24 volts) for controlling
the spindle drive motor 6 to each rotation speed control

apparatus 44. In addition, the control signal lines 54 and
55 are designed to transmit a start instruction or a stop
instruction to all rotation speed control apparatuses 41
and 44 and transmit a simultaneous start signal or a si-
multaneous stop signal for ordinary machines. Further,
the communication lines 46 and 51 are designed to
monitor the rotation speed of each motor 6 and instruc-
tion values to each motor 6 or the like by means of the
host CPU 36, as well as to set parameters for control
from the host CPU 36 to each of the rotation speed con-
trol apparatuses 41 and 44.
[0049] In this embodiment, since two spindle drive
motors 6 are connected to the rotation speed control ap-
paratuses 44 for spindle drive motors 6, the minimum
unit in which the rotation direction can be set and
changed depends on each of the rotation speed control
apparatuses 44 for spindle driving motors 6. Therefore,
although the rotation direction is usually set and
changed in units of two spindle units, the rotation direc-
tion may also be set and changed in units of single spin-
dles, if necessary. During operation, the communication
line 46 is used to receive the detected rotation speed of
the spindle apparatus 2 from each winding spindle unit
(rotation speed control apparatus) and monitor the oc-
currence of a failure.
[0050] In this embodiment, 32 rotation speed control
apparatuses 44 for spindle drive motors 6 constitute
each unit control section 9, but in general the number of
rotation speed control apparatuses 44 is not limited to
32. In addition, although it is described that two spindle
drive motors 6 are connected to the rotation speed con-
trol apparatuses 44 for spindle drive motors 6 in this em-
bodiment, the number of spindle drive motors is not lim-
ited to 2. Moreover, although it is described that a single
yarn supply package 8 is provided for each yarn winding
unit U, a plurality of such yarn supply packages may be
provided instead. Finally, note that the above DC brush-
less motor incorporates a sensor for detecting its rota-
tion speed (not shown in the drawings).
[0051] In the multi-twister 1 according to this embod-
iment, although a double-twister in which double twists
are applied by a single rotation of the spindle apparatus
2 is described, a triple- or quadruple-twister may be
used instead. In addition, in this embodiment, although
the rotation direction switched by the switching section
44a is described as either an S-twist or a Z-twist, the
switching section 44a may be switched in the forward
or backward directions.
[0052] The present invention relates to an individual-
spindle-drive type multi-twister having a spindle drive
motor for every spindle to apply a twist to a yarn and
drive its spindle drive motor by means of respective ro-
tation speed control apparatuses. A means for setting
the rotation direction is provided at a central control ap-
paratus connected to a plurality of rotation speed control
apparatuses via a common communication line. This
configuration makes it possible to freely set and change
the rotation direction of each spindle drive motor by
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transmitting the data for setting the rotation direction in-
cluding data for specifying the rotation speed control ap-
paratuses or data for specifying the spindle and data
representing a rotation direction. Moreover, a switching
means is provided at each rotation speed control appa-
ratus. This switching means switches an output to the
spindle drive motor according to the set rotation direc-
tion.
[0053] As a result, the rotation direction of each spin-
dle drive motor can be freely set, making it possible to
properly cope with various product types and small-lot
productions. In addition, it is possible to simply set the
rotation direction for each rotation speed control appa-
ratus via a common communication line without the
need for complicated wiring. That is, because the data
for setting the rotation direction to be transmitted in-
cludes data for specifying the rotation speed control ap-
paratuses or data for specifying the spindle and data
representing a rotation direction, another advantage of
the present invention is that the rotation direction can
be set and changed for each spindle, each rotation
speed control apparatus, a span containing a plurality
of spindles, or all spindles simultaneously. The simulta-
neous setting and changing of the rotation direction
makes it possible to more properly cope with various
product types and small-lot production.
[0054] The present invention is characterized in that
the means for setting the rotation direction can be set
by inputting a starting spindle unit and an ending spindle
unit which set the rotation direction to the central control
apparatus.
[0055] Thereby, in particular, the present invention is
very effective when setting the rotation direction for a
range of grouped spindles, making it possible to more
properly cope with various product types and small-lot
productions.
[0056] The present invention is characterized in that
a plurality of relays are connected to the central control
apparatus via a communication line, and a plurality of
rotation speed control apparatuses are connected to
each relay via a communication line.
[0057] Thereby, a plurality of rotation speed control
apparatuses can be connected to a single central con-
trol apparatus. Even if a number of winding units are pro-
vided in series, each rotation speed control apparatus
can receive the rotation direction setting data via a relay,
thus making it possible to prevent errors in receiving the
instruction of the rotation direction.
[0058] The present invention is characterized in that
the communication line is used to receive the detected
rotation speed for a spindle from each rotation speed
control apparatus and to monitor the occurrence of a fail-
ure during operation.
[0059] As a result, in the central control apparatus it
is possible to monitor the spindle rotation speed of each
winding spindle unit and monitor the occurrence of a fail-
ure of each winding spindle unit during operation, with-
out requiring the special provision of a communication

line for setting the rotation direction.

Claims

1. An individual spindle-drive type multi-twister that
has spindle drive motors (6) for each spindle to ap-
ply a twist to a yarn that drives the spindle drive mo-
tors (6) respectively by means of a rotation speed
control apparatus (44), wherein: a means (36, 45,
46, 48, 51) for setting a rotation direction is provided
in a central control apparatus (42) connected to a
plurality of rotation speed control apparatuses via a
common communication line (46) and the means
transmits data for setting the rotation direction in-
cluding data for specifying more than one of a plu-
rality of rotation speed control apparatuses (41) or
data for specifying more than one of a plurality of
spindles and data representing the rotation direc-
tion, from the central control apparatus (42) to each
rotation speed control apparatus (41) via the com-
mon communication line (46), thereby making it
possible to freely set and change the rotation direc-
tion of each spindle drive motor; and wherein a
switching means (44a) is provided at each rotation
speed control apparatus so as to switch the output
to the spindle-drive motors in accordance with the
set rotation direction.

2. An individual-spindle-drive type multi-twister as in
claim 1, characterized in that said means for set-
ting the rotation direction can be set by inputting a
starting spindle unit and an ending spindle unit
which set the rotation direction to a central control
apparatus.

3. An individual-spindle-drive type multi-twister as in
claim 1 or claim 2, characterized in that a plurality
of relays (45) are connected to said central control
unit via a communication line, and a plurality of ro-
tation speed control apparatuses are connected to
each relay via a communication line.

4. An individual-spindle-drive type multi-twister as in
any one of claims 1 to 3, characterized in that said
communication line is used to receive the spindle
rotation speed detected by the respective rotation
speed control apparatus and monitor the occur-
rence of errors during operation.

Patentansprüche

1. Mehrfachzwirnmaschine mit Einzelspindelantrieb,
die Spindelantriebsmotoren (6) für jede Spindel hat,
um einen Faden mit einem Drall zu beaufschlagen
und die die Spindelantriebsmotoren (6) jeweils mit-
tels eine Drehgeschwindigkeits-Steuergeräts (44)
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antreibt, wobei eine Einrichtung (36, 45, 46, 48, 51)
zum Einstellen der Drehrichtung in einem zentralen
Steuergerät (42) vorgesehen ist, das an mehrere
Drehgeschwindigkeits-Steuergeräte über eine ge-
meinsame Übertragungsleitung (46) angeschlos-
sen ist, und die Daten zum Einstellen der Drehrich-
tung einschließlich Daten zum Spezifizieren von
mehr als einem von mehreren Drehgeschwindig-
keits-Steuergeräten (41) oder Daten zum Spezifi-
zieren von mehr als einer von mehreren Spindeln
und Daten, die die Drehrichtung wiedergeben, vom
zentralen Steuergerät (42) zu jedem Drehge-
schwindigkeits-Steuergerät (41) über die gemein-
same Übertragungsleitung (46) überträgt, so dass
es ermöglicht wird, die Drehrichtung jedes Spindel-
antriebsmotors frei einzustellen und zu ändern, und
wobei die Schalteinrichtung (44a) an jedem Dreh-
geschwindigkeits-Steuergerät vorgesehen ist, um
das Ausgangssignal auf die Spindelantriebsmoto-
ren entsprechend der eingestellten Drehrichtung zu
schalten.

2. Mehrfachzwirnmaschine mit Einzelspindelantrieb
nach Anspruch 1, dadurch gekennzeichnet, dass
die Einrichtung zum Einstellen der Drehrichtung
durch Eingeben eines Spindelstartsignals und ei-
nes Spindelstoppsignals eingestellt werden kann,
die die Drehrichtung an einem zentralen Steuerge-
rät einstellen.

3. Mehrfachzwirnmaschine mit Einzelspindelantrieb
nach Anspruch 1 oder 2, dadurch gekennzeich-
net, dass mehrere Relais (45) an das zentrale
Steuergerät über eine Übertragungsleitung ange-
schlossen sind, und das mehrere Drehgeschwin-
digkeits-Steuergeräte an jedes Relais über eine
Übertragungsleitung angeschlossen sind. Drehge-
schwindigkeits-Steuergeräte an jedes Relais über
eine Übertragungsleitung angeschlossen sind.

4. Mehrfachzwirnmaschine mit Einzelspindelantrieb
nach einem der Ansprüche 1 bis 3, dadurch ge-
kennzeichnet, dass die Übertragungsleitung zum
Empfang der Spindeldrehgeschwindigkeit verwen-
det wird, die von dem jeweiligen Drehgeschwindig-
keits-Steuergerät ermittelt wird, sowie zur Kontrolle
des Auftretens von Fehlern während des Betriebs.

Revendications

1. Machine de torsion multiple avec un entraînement
individuel de broches qui présente des moteurs
d'entraînement de broches (6) pour chaque broche
pour appliquer une torsion à un fil qui entraîne les
moteurs d'entraînement (6) des broches respecti-
vement au moyen d'une appareil de commande de
vitesse de rotation (44), où un moyen (36, 45, 46,

48, 51) pour régler une direction de rotation est pré-
vu dans un appareil central de commande (42) con-
necté à une pluralité d'appareils de commande cen-
traux (42) connectés à une pluralité d'appareils de
commande par une ligne de communication com-
mune (46) et le moyen transmet des données pour
régler la direction de rotation ainsi que des données
pour spécifier plus d'un parmi la pluralité d'appareils
de commande de vitesse de rotation (41) ou des
données pour spécifier plus d'une parmi la pluralité
de broches et de données et des données repré-
sentant la direction de rotation depuis l'appareil de
commande centrale (42) à chaque appareil de com-
mande de vitesse de rotation (41) par la ligne com-
mune de communication (46) rendant ainsi possible
de paramétrer librement de changer la direction de
rotation de chaque moteur d'entraînement de
broche ; et où un moyen de commutation (44a) est
prévu à chaque appareil de commande de vitesse
de rotation de manière à commuter la sortie aux mo-
teurs d'entraînement de broche en fonction de la di-
rection de rotation réglée.

2. Machine de torsion multiple avec un entraînement
individuel de broches telle que revendiquée dans la
revendication 1, caractérisée en ce que ledit
moyen de réglage de la direction de rotation peut
être réglé en entrant une unité de départ de broche
et une unité de fin de broche qui établit la direction
de rotation à un appareil de commande central.

3. Machine de torsion multiple avec un entraînement
individuel de broches tel que revendiquée dans la
revendication 1 ou la revendication 2, caractérisé
en ce qu'une pluralité de relais (45) sont connectés
à ladite unité de commande centrale par une ligne
de communication et une pluralité d'appareil de
commande de vitesse de rotation sont connectés à
chaque relais par une ligne de communication.

4. Machine de torsion multiple avec un entraînement
individuel de broches tel que revendiquée dans
l'une quelconque des revendication 1 à 3, caracté-
risé en ce que ladite ligne de communication est
utilisée pour recevoir la vitesse de rotation de la bro-
che détectée par l'appareil respectif de commande
de vitesse de rotation et pilote l'occurrence des er-
reurs en cours de fonctionnement.
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