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(54) Motor-driving system for an individual-spindle-drive type textile machine

(57) It is an object to provide a motor driving system
for an individual-spindle-drive type textile machine
which is to reduce the number and the cost of wiring for
a plurality of spindle units by reducing a number of trans-
mission lines to transmit respective command signals.
A motor driving system for an individual-spindle-drive
type textile machine is provided with a plurality of drivers
30 individually controlling drive motors 2 in each spindle
unit and a signal setting device 50 connected to a plu-
rality of drivers 30 via a common command signal trans-

mission line 40. The signal setting machine 50 is pro-
vided with means of forming rotational speed command
signals represented as a frequency according to an in-
tended rotational speed of respective drive motors 2 and
parameter command signals indicating parameter to set
an operational condition to transmit each command sig-
nal via the common command signal transmission line
40 to each driver 30 distinguishing between rotational
speed command signals and parameter received from
the signal setting device 50 to control each drive motors
2 in accordance with the recognition
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Description

Field of the Invention

[0001] The present invention relates to a motor-driv-
ing system which is concerned with an individual-spin-
dle-drive type textile machine to control an individual
drive motor in each unit.

Background of the Invention

[0002] An individual-spindle-drive type textile ma-
chine, e.g. an individual-spindle-drive type multi- twist-
ing machine, which provides exclusive drive motor for
each unit of the multi-spindle unit, is known so far. This
twisting machine controls each drive motor individually
by a plurality of motor drivers fitted in every unit or a
plurality of units.
[0003] In the twisting machine like this configuration,
it is required to have even rotational control over drive
motors in respective units because a rotational speed
on each driving motor affects the quality of twisted yarn
from one unit to another. Therefore, in the twisting ma-
chine, a rotational speed command signal, which con-
trols a rotational speed of each drive motor at an intend-
ed speed, is separated from a parameter command sig-
nal to set an operating condition and command signals
to drive or stop each drive motor to transmit individually
to each motor driver. This rotational speed command
signal is transmitted from a signal setting device via a
transmission line of the rotational speed to each driver.
The parameter command signal is transmitted driver
from the signal setting machine via a serial transmission
line to each motor, and the "DRIVE" or "STOP" signals
are also transmitted driver from the signal setting device
via a drive transmission line to each motor.
[0004] Then, these respective motor drivers accurate-
ly monitor the rotational speed of each drive motor while
having an optimal control over the rotation of each drive
motor according to respective command signals trans-
mitted from the setting device via three transmission
lines.
[0005] Each command signal transmitted from a sig-
nal setting device, as stated above, is transmitted via
three transmission lines to each motor driver.
Thus, an individual-spindle-drive type multi-twisting ma-
chine which is composed of a plurality of units must have
three transmission lines wired to cover a plurality of
units, so that a high cost and man-hour of wiring are
problems.
[0006] Accordingly, the object of the present invention
is to provide a motor driving system for an individual-
spindle-drive type textile machine which delivers a re-
duction in the cost and the man-hour of wiring for a plu-
rality of spindle units by reducing the number of trans-
mission lines to transmit each command signal to re-
spective drivers.

Summary of the Invention

[0007] The motor drive system of the present inven-
tion, to achieve the object as mentioned above, the mo-
tor driving system for an individual spindle-drive-type
textile machine provided with a plurality of drivers which
individually control drive motors mounted in respective
units and a setting device which is connected to a plu-
rality of drivers via a common command signal trans-
mission line, is comprised of said setting device provid-
ing a means for forming a rotational speed command
signal of a frequency corresponding to an intended ro-
tational speed of said respective drive motors and a pa-
rameter command signal which indicates parameter to
set an operational condition and transmitting respective
command signals via said common command signal
transmission line to said respective drivers in various
signal forms and said respective drivers distinguishing
rotational speed command signals from said setting de-
vice and parameter command signals and controlling
said respective drive motors according to the recogni-
tion.
[0008] A rotational speed command signal and a pa-
rameter command signal are transmitted individually by
using the common command signal transmission line so
that it is not necessary to install another transmission
line to transmit parameter command signals.
[0009] The motor driving system of the present inven-
tion, said setting device is to transmit said parameter
command signals to said respective drivers during the
non-transmission period of said rotational speed com-
mand signals.
[0010] It is possible to set an operational condition for
each driver without affecting rotation in each driving mo-
tor, since parameter command signals are transmitted
to respective drivers during the non-transmission period
of rotational speed command signals.
[0011] The motor driving system of the present invne-
tion, provided with a power line connected to said a plu-
rality of drivers in order to supply driving power to said
respective drive motors and a means for overlaying
each command signal in said setting device on said
power line, is to share said power line for said transmis-
sion line of command signals by connecting said setting
device to said power line by using a means for overlay-
ing.
[0012] Command signals of the rotational speed and
parameter transmitted from the settling device are over-
laid on the power line to transmit to respective drivers,
therefore, it is unnecessary to install another transmis-
sion line for transmitting command signals of the rota-
tional speed and parameter besides the power line.
[0013] The motor driving system of the present inven-
tion, in an individual-spindle-drive type textile machine,
provided with a plurality of drivers individually controlling
drive motors installed in each spindle unit and a setting
device connected to a plurality of drivers via a common
command signal transmission line is comprised of said
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setting device providing a means for forming rotational
speed command signals represented as a frequency ac-
cording to an intended rotational speed of said respec-
tive drive motors and transmitting command signals via
said common command signal transmission line to said
respective drivers and said respective drivers providing
a means for driving or stopping said drive motors ac-
cording to the presence or absence of rotational speed
command signals from said setting device.
[0014] As respective drive motors may be driven or
stopped according to the presence or absence of rota-
tional speed command signals, it is not necessary to in-
stall another transmission line to transmit command sig-
nals to drive or stop respective drive motors.
[0015] The motor driving system of the present inven-
tion is comprised of said respective drivers fitted with an
operating switch to individually drive or stop said respec-
tive drive motors.
[0016] With the operation switch for unnecessary driv-
ing motors of spindle units selected "STOP", only nec-
essary drive motors of spindle units may be operated
even though rotational command signals are transmit-
ted to all spindle units simultaneously.

Brief Description of the Drawings

[0017]

Figure 1 is an elevational schematic diagram show-
ing a twisting machine employing a motor driving
system for an individual-spindle-drive type textile
machine applied the present invention in the imple-
mentation form.
Figure 2 is a structural diagram showing the motor
driving system in Figure 1.
Figure 3 is a flow sheet showing a signal receiving
process of a parameter command signal in respec-
tive motor drivers of the motor driving system in Fig-
ure 1.
Figure 4 is a flow sheet showing a signal receiving
process of a command signal of a rotational speed
in respective motor drivers of the motor driving sys-
tem in Figure 1.
Figure 5 is a structural diagram showing an another
example of the motor driving system.

Detailed Description of the Preferred Embodiments

[0018] The present invention will now be explained
with reference to the accompanying drawings that show
the implementation forms of the present invention ap-
plied to the motor driving system for the individual-spin-
dle-drive type textile machine.
[0019] To begin with, the schematic configuration of
the twisting machine in this implementation form is ex-
plained as follows. In Figure 1, 1 is a machine body of
the twisting machine, 2 is a plurality of speed-adjustable
drive motors placed side by side in the machine body 1,

and 3 is spindles rotated on the same shaft by respective
drive motors 2. Detachable supply yarn packages,
mounted on the same shaft of respective spindles 3, are
indicated as numeral 4 and to be kept standing still re-
gardless of the rotation of respective spindles 3 with an
appropriate braking means. 5 is a yarn guide to lead a
yarn Y released from the supply yarn packages 4 to a
winding apparatus, 6 is feed rollers to send the yarn Y
to the winding apparatus while adjusting the tension of
the yarn Y, 7 is traverse guides to traverse the yarn Y,
and 8 is winding drums to make a winding packages 9
rotate by making contact with the surface. The traverse
guide 7 is fitted on a traverse shaft 10 in each spindle
unit and the traverse shaft 10 is reciprocated in such a
direction as to point the shaft according to a driving
mechanism beside a control box 15 mounted on the left
side of the machine body 1. The winding drum 8 makes
all spindle units rotate simultaneously.
[0020] In the above configuration of the twisting ma-
chine, the movement of twisting yarn in respective spin-
dle units is to be done as follows.
[0021] The yarn Y, released from the supply yarn
package 4, is led to downward from the tip of the spindle
3 through the inner part to be released from the lower
part of spindle 3 rotating at high-speed. As the released
yarn Y from the supply yarn package 4 is released while
rotating, one twist is to be given in this stage. Further-
more, the yarn Y, released from the lower part of the
spindle 3, is led to the feed roller 6 through the yarn
guide 5 while rotating around the perimeter of the supply
yarn package 4 according to the rotation of the spindle
3. In this stage, as the released yarn Y from the spindle
3 is spun around the supply package 4, it is given an-
other twist. The twisted yarn Y, consequently twisted
twice, is sent to the traverse guide 7 by the feed roller
6. The twisted yarn Y, adjusted tension to a designated
level by the feed roller 6, is wound on the winding pack-
age 9 which is rotated by the winding drum 8, while being
traversed by the traverse guide 7.
[0022] In this implementation form, as set forth in Fig-
ure 1, for instance, eight twisted yarn spindle units,
mounted on the drive motor 2 to the winding drum 8, are
arranged in a line in the sideward direction of the ma-
chine body 1 to comprise one group. In the practical
twisting machine, a plurality of group are installed and
operated under the host computer which is not shown
in the figure.
[0023] Since the quality of the count of twist and so
on for the twisted yarn Y wound by these respective
spindle units varies according to the rotational speed of
respective spindles 3, the rotation speed of the drive mo-
tor 2 in each spindle unit is to be controlled accurately
according to command signals from a signal setting de-
vice 50 and also monitored accurately the rotational
speed of the drive motors 2 in respective spindle units
in order to avoid dispersion between respective spindle
units and maintain the quality of the twisted yarn Y uni-
formly.
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[0024] The control of respective driving motors 2 is
carried out by a plurality of motor drivers 30. Respective
motor drivers 30 control respective driving motors 2 ac-
cording to command signals from the signal setting ma-
chine 50, moreover, the signal setting device 50 is op-
erated under the host computer. These respective motor
drivers 30, connected to an AC/DC transducer 45 fitted
in the control box 15, supply respective drive motors 2
with drive power and generate control power.
[0025] The following is the description regarding the
configuration of the motor driving system in the imple-
mentation form.
[0026] In Figure 2, said signal setting device 50, fitted
inside of the control box 15, is to transmit command sig-
nals to respective motor drivers 30 with the instruction
from a host computer and comprised of a microcomput-
er with a timer circuit and so on. This signal setting de-
vice 50, with a microcomputer, forms the rotational
speed command signals configured with pulse train of
frequency according to an intended rotational speed of
respective drive motors 2 and parameter command sig-
nals (code signals) of a designated bit showing the pa-
rameter to set the operational condition, then transmit
respective command signals individually to respective
motor drivers 30. One example of parameter to set the
operational condition is rotational directions to perform
S-twist or Z-twist on twisted yarn Y in case of using a
multi-twisting machine.
[0027] Said each motor driver 30, which is an inverter
module controlling respective drive motors 2, is com-
prised of a microcomputer, an inverter circuit, and so
forth. These respective motor drivers 30 are connected
to the signal setting device 50 with a common command
signal transmission line 40. Each motor driver 30 distin-
guishes the rotational speed command signal from a pa-
rameter command signal with reference to the formation
of a command signal received from the signal setting
machine 50 via the common command signal transmis-
sion line 40, furthermore, it controls the rotation of re-
spective drive motors 2 according to command signals
of the rotational speed and parameter and monitors the
rotational speed of drive motors 2 with reference to the
detected data of the a rotation sensor 35. Each motor
driver 30 is connected to the AC/DC transducer 45 with
a common power line 46. Each motor driver 30 decom-
presses direct current voltage, converted by the AC/DC
transducer 45 from an alternating current power source
47, to generate a control power. Moreover, each motor
driver 30 is provided with an operating switch 60 to re-
spectively select to drive or stop each drive motor 2. Re-
garding the drive motors 2 of spindle units which are not
necessary to operate, with the operational switch 60 se-
lected in the "STOP" position, only necessary drive mo-
tors 2 of spindle units may be operated even though
each command signal is transmitted via the common
command signal transmission line 40 to all the spindle
units ( all drive motor 2) simultaneously. In addition, in
this implementation form, as one motor driver 30 con-

trols each drive motor 2 individually, the motor driver 30
can be installed at every plural spindle units when re-
spective drive motors 2 are controlled individually. When
one drive motor 2 is connected for one motor driver 30,
one operating switch 60 is supposed to be installed for
each motor driver 30. In the case of connecting "n" piec-
es of the drive motor 2 for one motor driver 30, "n" pieces
of the operating switch 60 are to be installed for respec-
tive motor drivers 30.
[0028] The following is the description regarding the
transmission process in said motor driving system, re-
ferring Figure 3 and Figure 4 in addition to Figure 2.
[0029] In the motor driving system, supposing all of
the operating switches 60 are selected in the drive po-
sition and respective drive motors 2 are ready for an op-
eration. This motor driving system, for instance, drives
and controls the rotation of respective drive motors 2
after setting the operational condition for each motor
driver 30 before starting to operate all spindle units in
the twisting machine.
[0030] Referring first to Figure 2, as for setting the op-
erational condition, the signal setting device 50 forms
and transmit the parameter command signal matching
the designated number of bits indicated the parameter
to set the operational condition. Then, as shown in Fig-
ure 3, each motor driver 30 confirms the input of the
pulse train for the rotational speed command signals in
the process of S1. In the case of this input number failed
to be confirmed, each motor driver 30 confirms the input
level for the parameter command signals in the process
of S2. If the input level is in high-level (H), it receives the
serial transmitted parameter command signal from the
signal setting device 50 in the process of S3. This pa-
rameter command signal represented as the designated
bit number is generally started to transmit from high-lev-
el. Therefore, selecting the input level for each motor
driver 30 high-level (H) changes the mode which allows
each motor drivers 30 to accept parameter command
signals. In the process of S4, respective motor drivers
30 carry out data processing on received parameter
command signals to set an operational condition and
send the confirmation for received parameter command
signals to the signal setting device 50 in the process of
S5. This parameter command signal, as shown in Figure
2, is serial-transmitted to each motor driver 30 via the
common transmission line of command signals 40.
Once input of each pulse train is confirmed in the proc-
ess of S1, each motor driver 30 select the mode to drive
and control the rotation of each drive motor 2. If the input
level is in low-level (L) in the process of S2, each motor
driver 30 is in stand-by state, ready to start for the rota-
tion of respective motor drivers 30.
[0031] Therefore, with transmitting parameter com-
mand signals via the common command signal line 40
to each motor driver 30 before starting to operate a twist-
ing machine, it is possible to set an operational condition
without affecting the rotation of each drive motor 2. The
transmission of parameter command signals is not lim-
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ited to be done before the operation of a twisting ma-
chine and it is possible to transmit except for the duration
of the rotational speed command signals transmitted
from the signal setting device 50, i.e. except when each
drive motor 2 rotates.
[0032] The following is the description regarding the
rotational control of each drive motor 2 by each motor
driver 30. When an operational condition is set for each
motor driver 30, the signal setting device 50, as shown
in Figure 2, forms and transmit the rotational speed com-
mand signal of pulse train frequency according to the
intended rotational speed of each drive motor 2. As
shown in Figure 2, this rotational speed command signal
is transmitted to each motor driver 30 via the common
command signal transmission line 40. Then each motor
driver 30 confirms the input of pulse train of the rotational
speed command signal in the process of S1' as stated
in Figure 4. Once this input is confirmed, the rotational
speed command signal is gone through the data
processing in the process of S2' and the pulse train fre-
quency is counted in the process of S3'. In the process
of S4', respective motor driver 30 set the counted pulse
train frequency as a setting speed variable. In the proc-
ess of S5', respective motor drivers 30 start to drive each
drive motor 2 according to the confirmation for received
the pulse train and control the rotation of each drive mo-
tor 2 in order to meet the operational condition of pa-
rameter command signals and the rotational speed ac-
cording to the pulse train. In the process of S6', when
each motor driver 30 receives the pulse train continu-
ously, each drive motor 2 continues driving. When it
stops receiving the pulse train, each drive motor 2 stops
in the process of S7'. In the case each motor driver 30
fails to confirm the pulse train in the process of S1', it is
switched to the mode for receiving parameter command
signals.
[0033] Thus, each motor driver 30 is capable of re-
ceiving command signals of parameter and the rotation-
al speed individually via the common command signal
transmission line by selecting the mode of receiving
command signals of parameter or the mode of driving
and controlling the rotation of each drive motor 2, so that
another transmission line to transmit parameter com-
mand signals is not necessary to be installed.
[0034] As each motor driver 30 drives or stops respec-
tive drive motors 2 in accordance with the presence or
absence of receiving pulse train of rotational speed
command signals, it is not necessary to install transmis-
sion line to transmit command signals to drive or stop
each drive motor 2.
[0035] The pulse train frequency, formed and trans-
mitted by the signal setting device 50, is to be high in
order to increase the rotational speed while each drive
motor 2 is rotating. As shown in Figure 2, the high pulse
train frequency is transmitted via the common command
signal transmission line 40 to each motor driver 30. As
each motor driver 30 goes through the process of S1' to
S5' shown in Figure 4, it speeds up the rotation of the

drive motor 2 in accordance with high pulse train fre-
quency.
[0036] Thus, it is possible to change the rotational
speed of each drive motor 2 at the same speed, if high
pulse train frequency is transmitted simultaneously to
each motor driver 30 via the common command signal
transmission line 40.
[0037] Furthermore, regarding the drive motors 2 of
spindle units which are not necessary to operate in a
twisting machine, with the operational switch 60 of the
motor driver 30 according to drive motors 2 selected in
the "STOP" position, only necessary drive motors 2 of
spindle units may be operated, even though each com-
mand signal is transmitted via the common command
signal transmission line 40 to all the spindle units (all of
motor divers 30) simultaneously .
[0038] The following is the description regarding an
another example of the motor driving system in this im-
plementation form.
[0039] In Figure 5, the motor driving system is to share
the power line 46 for the transmission line of command
signals 40 and overlay each command signal from the
signal setting device 50 upon the power line 46 to trans-
mit. In the Figure 5, the same signs in Figure 1 and Fig-
ure 2 show the same parts and the explanation is omit-
ted.
[0040] As shown in Figure 5, 55 is an overlay device
comprising a transformer 56, a modulator 57, and so
forth. A primary side coil 56a in the transformer 56 is
connected to the modulator 57 in a control box 15 and
a secondary side coil 56b is connected to the power line
46 in the control box 15. The modulator 57, connected
to the signal setting device 50 in the control box 15, mod-
ulates command signals of parameter and the rotational
speed from the signal setting device 50 to an alternating-
current voltage according to each command signal. In
this motor driving system, each command signal trans-
mitted from the signal setting device 50 is modulated to
an alternating-current voltage by the modulator 57 to in-
duce the alternating-current voltage according to each
command signal on the power line 46 by the transformer
56. As a result of this, the alternating-current voltage ac-
cording to each command signal is overlaid on the di-
rect-current voltage from the AC/DC transducer 45 on
the power line 46 and the alternating-current voltage ac-
cording to each command signal is transmitted to each
motor driver 30 via the common power line 46. Each mo-
tor driver 30 demodulates and extracts contents of the
alternating-current voltage corresponded to each com-
mand signal by a demodulate circuit and so forth to re-
ceive command signals of parameter and the rotational
speed. In the case of receiving a parameter signal, a
signal may be binarized according to the difference in
frequency of an alternating-current voltage, for exam-
ple, a code showing the parameter signal can be recog-
nized by identifying frequency higher than the designat-
ed frequency as 1 and lower frequency as 0. In the motor
driving system seen in Figure 5, respective motor driv-
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ers 30 implement a signal receiving process in the same
manner as Figure 3 and Figure 4.
[0041] Thus, since command signals of the rotational
speed and parameter, transmitted from the signal set-
ting device 50, overlays on the power line 46 to transmit
to respective motor drivers 30, it is not necessary to in-
stall another transmission line to transmit command sig-
nals of the rotational speed and parameter besides the
power line 46.
[0042] As mentioned above, a multi-twisting machine
is taken as an example in the implementation form of
this invention. The present invention is also applicable
to a motor driving system for a false twist processing
machine and all sorts of the individual-spindle-drive type
textile machine.
[0043] As described above, in accordance with the
present invention, on the grounds of sharing a common
command signal transmission line to transmit command
signals of the rotational speed and parameter to each
driver, it is not necessary to install another transmission
line to transmit parameter command signals. As a con-
sequence, the number of transmission lines to transmit
each command signal from the signal setting device
may be reduced, therefore, in the case of an individual-
spindle-type textile machine which comprises multi-
spindle units, the man-hour and the cost of wiring for a
plurality of spindle units can be reduced.
[0044] In accordance with the present invention, since
parameter command signals are transmitted to each
driver before starting to operate each drive motor, it is
possible to set an operational condition without interfer-
ing the rotation of each drive motor.
[0045] In accordance with the present invention, as
command signals of the rotational speed and parame-
ter, transmitted from a setting machine, overlay upon a
power line to transmit to each driver, there is no need to
install another transmission line to transmit command
signals of the rotational speed and parameter and the
man-hour and the cost of wiring may be reduced by de-
creasing the number of transmission lines.
[0046] In accordance with the present invention, as
each drive motor may be driven or stopped according
to the presence or absence of rotational speed com-
mand signals, it is not necessary to install another trans-
mission line to transmit command signals to drive or stop
each drive motor. As a consequence, the number of
transmission lines to transmit each command signal
from the signal setting device can be reduced, resulted
in reducing the man-hour and the cost of wiring for a
plurality of spindle units in an individual-spindle-drive
type textile machine.
[0047] In accordance with the present invention, with
the operational switch selected in the "STOP" position
for drive motors of spindle units which are not necessary
to operate, only necessary drive motors of spindle units
may be operated, even though the rotation command
signal is transmitted to all the spindle units simultane-
ously.

Claims

1. A motor driving system for an individual-spindle-
drive type textile machine, provided with a plurality
of drivers individually controlling drive motors fitted
in respective spindle units and a setting device con-
nected to a plurality of drivers via a common trans-
mission line of command signals, comprising:

said setting device providing means for forming
a rotational speed command signal of frequen-
cy according to an intended rotational speed of
said respective drive motors and parameter
command signals which indicate a parameter
to set an operational condition and transmitting
respective command signals in different signal
forms via said common transmission line of
command signals to said respective drivers;
and
said each driver providing means for distin-
guishing between the rotational speed com-
mand signal and the parameter command sig-
nal received from said setting device and con-
trolling said respective drive motors according
to the recognition.

2. A motor driving system for an individual-spindle-
drive type textile machine according to claim 1
characterized in that said setting device transmits
said parameter command signal to said respective
drivers during a non-transmission period of said ro-
tational speed command signal.

3. A motor driving system for an individual-spindle-
drive type textile machine according to claim 1 or
claim 2, provided with a power line connected to a
plurality of said drivers in common to supply driving
power to said respective drive motors and means
for overlaying each command signal from said set-
ting device on said power line, characterized in
that said setting device connected to said power
line via said means of overlaying to share said pow-
er line for said transmission line of command sig-
nals.

4. A motor driving system for an individual-spindle-
drive type textile machine, provided with a plurality
of drivers individually controlling drive motors fitted
in respective spindle units and a setting device con-
nected to a plurality of drivers via a common trans-
mission line of command signals, comprising:

said setting device providing means for forming
the rotational speed command signal repre-
sented as a frequency according to an intended
rotational speed of said respective drive motors
and transmitting the command signal via said
common transmission line of command signals
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to said respective drivers; and
said respective drivers providing means for
driving or stopping said drive motors according
to the presence or absence of rotational speed
command signals from said setting device.

5. A motor driving system for an individual-spindle-
drive type textile machine according to claim 4
characterized in that said each driver is provided
with an operational switch to individually select to
drive/stop said each drive motor.

6. A motor driving system for an individual-spindle-
drive type textile machine according to any one of
claims 1 to 5 characterized in that said drive mo-
tors is to drive spindles for twisted yarn and in that
said each driver is an inverter module to control said
drive motors.

7. A motor driving system for an individual-spindle-
drive type textile machine according to claim 6
characterized in that said parameter includes a ro-
tational direction of said drive motors.
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