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^   ©  Spindle  actuating  controller  for  spinning  machine. 
O  
CM 
^   (57)  a  spindle  actuating  controller  is  provided  for  a  the  ring  flange  smoothly  in  a  stable  posture  even 

spinning  machine  having  a  variable  speed  motor  for  when  the  spindle  is  rotated  at  a  maximum  level  of 
S   actuating  spindles  in  order  to  wind  thread  around  20000  to  25000  rpm. 

^   ©  A  spindle  actuating  controller  is  provided  for  a 
spinning  machine  having  a  variable  speed  motor  for 
actuating  spindles  in  order  to  wind  thread  around 
bobbins  carried  by  the  spindles.  The  controller  cal- 

q   culates  desired  speed  gradients  on  the  basis  of 
desired  spindle  rotating  speed  at  various  stages  in 

O-  the  winding  process.  The  spindle  rotating  speed  is 
then  increased  or  reduced  gradually  and  not  ab- 
ruptly.  Accordingly,  the  traveler  can  always  run  on 

xerox  Copy  Centre 



=P  0  422  420  A2 

SPINDLE  ACTUATING  CONTROLLER  FOR  SPINNING  MACHINE 

rIELD  OF  THE  INVENTION 

The  present  invention  relates  to  a  spindle  ac- 
uating  controller  for  a  spinning  machine  such  as  a 
ing  spinning  machine  and  a  ring  thread-plying 
nachine. 

RELATED  BACKGROUND  ART 

A  conventional  spinning  machine  of  this  type 
has  a  ring  rail  which  moves  vertically  when  treated 
is  wound  around  a  bobbin.  The  winding  of  thread 
around  a  bobbin  is  carried  out  by  a  traveler  (thread 
guiding  member)  which  moves  on  a  ring  flange  of 
the  ring  provided  on  the  ring  rail.  Accordingly,  in 
order  to  prevent  breakage  and  degradation  of 
thread  quality,  it  is  necessary  for  the  traveler  to 
slide  on  the  ring  flange  stably  and  smoothly.  More- 
over,  it  is  also  necessary  to  replace  the  traveler 
after  a  predetermined  period  of  use  (typically  every 
2  or  3  weeks)  because  it  wears  due  to  friction  with 
the  ring  flange. 

Generally,  when  a  spinning  machine  is  op- 
erated,  the  spindle  rotating  speed  is  increased 
gradually  in  a  step-'oy-step  manner  rather  than  as  a 
single  step.  One  conventional  method  of  changing 
the  spindle  rotating  speed  in  a  step  by  step  man- 
ner  is  to  drive  the  spindle  actuating  motor  through 
an  invertor  whose  frequency  can  be  arranged.  Ac- 
cording  to  this  method,  the  spindle  rotating  speed 
or  the  frequency  of  the  invertor  is  set  by  a  speed 
setting  apparatus  equipped  with  a  variable  resistor. 
Then,  the  rotating  speed  is  adapted  to  be  in- 
creased  or  reduced  to  the  level  preset  by  the 
speed  setting  apparatus  when  the  time  elapsed 
from  the  start  of  this  machine  or  the  production 
amount  counted  by  a  counter  reaches  a  predeter- 
mined  value.  Incidentally,  in  another  known  method 
the  spindle  rotating  speed  is  changed  every  10  % 
of  the  production  amount  when  the  bobbins  are 
fully  wound  with  thread  (Japanese  Unexamined 
Patent  Publication  No.  53-41529). 

There  is  no  problem  in  the  conventional  meth- 
ods  so  long  as  the  spinning  machine  is  operated 
under  the  condition  where  the  spindle  is  rotated  at 
a  maximum  speed  of  12000  to  16000  rpm.  How- 
ever,  if  the  spindle  is  rotated  at  a  maximum  level 
of,  for  example,  20000  to  25000  rpm,  the  traveler 
cannot  be  driven  in  a  stable  state.  As  the  result, 
thread  breakage  and  damage  of  the  traveler  or  ring 
flange  are  likely  to  be  caused.  Namely,  in  such  a 
conventional  method,  the  spindle  rotating  speed  is 
increased  to  or  reduced  from  the  maximum  level 
through,  2  to  3  steps.  Accordingly,  a  fixed  speed 

gradient  is  used  when  the  rotating  speed  of  a 
certain  level  is  increased  to  a  next  step,  and  such 
speed  change  occurs  abruptly,  so  that  the  tension 
of  thread  is  suddenly  changed  with  the  change  of 

;  the  rotating  speed  and  the  posture  of  the  traveler 
becomes  unstable  causing  the  problems  as  de- 
scribed  above. 

W  SUMMARY  OF  THE  INVENTION 

Therefore,  it  is  an  object  of  the  present  inven- 
tion  to  provide  a  spindle  actuating  controller  for  a 
spinning  machine,  in  which  the  operational  con- 

15  dition  can  be  changed  corresponding  to  changes  in 
the  spinning  condition  to  allow  the  traveler  to  al- 
ways  run  smoothly  on  the  ring  flange  in  a  stable 
posture,  whereby  breakage  of  thread  and  damage 
of  the  traveler  can  be  prevented  even  when  the 

20  spindle  is  rotated  at  a  maximum  level  of  20000  to 
25000  rpm. 

To  achieve  the  object,  the  present  invention  a 
spindle  actuating  controller  is  provided  for  a  spin- 
ning  machine  having  a  variable  speed  motor  for 

25  actuating  at  least  one  spindle  in  order  to  wind 
thread  around  a  bobbin  carried  by  the  spindle.  The 
controller  includes  a  storage  device  for  storing  a 
desired  production  amount  value  indicative  of  the 
amount  of  thread  to  be  wound  about  the  bobbin.  It 

30  also  stores  values  indicative  of  the  desired  spindle 
rotating  speeds  at  a  plurality  of  speed  change  start 
points  and  speed  change  end  points  at  various 
points  during  the  winding  process.  A  setting 
mechanism  inputs  the  desired  production  amount 

35  value  and  the  desired  spindle  rotating  speeds  val- 
ues  to  the  storage  device.  A  computing  device  then 
calculates  speed  gradients  between  each  adjacent 
pair  of  speed  change  points  on  the  basis  of  in- 
formation  inputted  by  the  setting  mechanism  and 

40  outputs  speed  command  signals  to  drive  the  vari- 
able  speed  motor  at  the  calculated  speed  gra- 
dients. 

In  a  preferred  arrangement,  the  production 
amount  is  set  based  on  the  unit  value  of  10  %  of 

45  that  when  the  bobbins  are  fully  wound  with  thread, 
or  directly  on  the  length  of  thread  or  the  time 
elapsed.  The  controller  calculates  the  speed  gra- 
dients  between  every  adjacent  two  speed  change 
points  on  the  basis  of  the  set  values,  and  outputs 

50  speed  command  signals  successively  to  the  actuat- 
ing  controller  so  as  to  realize  the  calculated  speed 
gradients.  Then,  speed  variable  control  of  the 
speed  variable  motor  for  actuating  the  spindles  is 
achieved  by  the  actuating  controller.  Thus,  unlike  in 
the  prior  art,  the  spindle  rotating  speed  is  in- 
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:reased  or  reduced  gradually  and  not  abruptly. 
Accordingly,  the  traveler  can  always  run  on  the  ring 
lange  smoothly  in  a  stable  posture  without  suffer- 
ng  sudden  change  in  the  posture,  and  the  thread 
ireakage  and  damage  of  the  traveler  can  be  pre- 
rented  even  when  the  spindle  is  rotated  at  a  maxi- 
num  level  of  20000  to  25000  rpm.  Moreover,  since 
he  spindle  rotation  speed  and  the  production 
imount  at  each  speed  change  point  can  arbitrarily 
>e  set  by  the  setting  means,  and  each  speed 
jradient  between  the  adjacent  two  speed  change 
)oints  can  be  automatically  set  based  on  the  set 
'alues,  it  is  possible  to  set  the  optimum  operational 
:onditions  well  adapted  to  the  spinning  condition. 

3RIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  schematic  view  of  the  present  con- 
troller; 
Fig.  2  is  an  explanatory  diagram  showing 
change  of  the  spindle  rotating  speed; 
Fig.  3(a)  through  3(e)  are  diagrams  showing 
standard  patterns  of  the  spindle  speed  change 
in  a  second  embodiment,  respectively;  and 
Fig.  4  is  a  diagram  showing  an  example  of 
change  with  time  of  the  spindle  rotating  speed 
in  the  operative  mode  for  smoothing  the  spin- 
ning  after  replacement  of  travelers  in  the  second 
embodiment. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

A  first  embodiment  of  the  present  invention  will 
be  described  below  with  reference  to  the  drawings. 

As  shown  in  Fig.  1  ,  a  plurality  of  spindles  1  are 
set  on  both  sides  of  a  spinning  machine  with  at 
predetermined  intervals.  A  variable  speed  spindle 
actuating  motor  2  is  used  to  drive  the  spindles. 
Specially,  a  belt  5  extends  between  and  around 
guide  pulleys  3  and  a  drive  pulley  4  provided  on 
the  spindle  actuating  motor  2,  so  that  the  spindles 
1  may  be  rotated  by  the  spindle  actuating  motor  2 
through  the  belt  5.  The  spindle  actuating  motor  2  is 
connected  to  a  controller  6  through  an  invertor  7, 
so  that  variable  speed  control  of  the  motor  2  may 
be  achieved  based  on  the  output  signals  generated 
from  the  controller  6  through  the  invertor  7. 

The  controller  6  includes  a  central  processing 
unit  (CPU)  8  and  a  program  memory  9  comprising 
a  read  only  memory  (ROM)  which  stores  control 
programs.  Moreover,  the  controller  6  has  a  memory 
(RAM)  10  as  a  storage  device  which  can  read  and 
rewrite  for  temporarily  storing  the  operational  re- 
sults  from  the  CPU  8,  and  the  production  amounts 
and  the  spindle  rotating  speeds  at  a  plurality  of 
speed  change  start  points  and  speed  change  end 

points  provided  witnin  an  interval  Trom  tne  sian  ot 
the  spindle  to  the  state  where  the  spindle  is  rotated 
at  the  maximum  level  and  the  interval  from  the 
state  where  the  spindle  is  rotated  at  the  maximum 

5  level  of  the  stoppage  of  the  spinning  machine.  The 
CPU  8  is  operated  on  the  basis  of  the  program 
data  stored  in  the  program  memory  9.  An  input 
device  11  comprising,  for  example,  a  keyboard  is 
provided  as  a  setting  means  in  the  controller  6.  By 

'o  the  input  device  11,  the  operation  condition  based 
on  the  data  such  as  the  production  amounts  and 
the  spindle  rotating  speeds  at  the  respective  speed 
change  points  is  set.  Furthermore,  the  CPU  8  is  so 
constructed  that  output  signals  from  a  rotation  de- 

'5  tector  12  for  detecting  the  rotation  speed  of  a  front 
roller  of  a  draft  part  (not  shown)  for  drawing  a 
roving  are  inputted  to  the  CPU  8  through  an  input- 
output  interface  13. 

The  CPU  8  calculates  each  gradient  between 
20  adjacent  two  points  on  the  basis  of  the  set  values 

of  the  production  amount  and  the  spindle  rotating 
speed  at  the  respective  speed  change  points  input- 
ted  from  the  input  device  11  through  the  input- 
output  interface  13.  Then,  the  CPU  8  outputs  a 

25  predetermined  command  signal  to  the  invertor  7 
through  the  input-output  interface  13  and  a  digital- 
analog  converter  (D/A  converter)  1  4.  In  response  to 
the  command  signal,  the  invertor  7  outputs  a  fre- 
quency  signal  corresponding  to  the  calculated  gra- 

30  dient  to  the  spindle  actuating  motor  2. 
Next,  the  operation  of  the  apparatus  construct- 

ed  as  described  above  will  be  explained  with  refer- 
ence  to  Fig.  2.  First,  an  operator  sets  data  concern- 
ing  the  spindle  rotating  speed  Ni  and  the  produc- 

35  tion  amount  Bi  at  the  respective  speed  change 
points  Pi  (i  is  a  natural  number)  using  the  input 
device  11  on  the  basis  of  the  unit  of  10  %  of  the 
production  amount  when  the  bobbins  are  fully 
wound  so  that  the  spindle  rotating  speed  may 

40  change  as  desired  relative  to  the  production 
amount  correspondingly  to  the  spinning  condition. 

Incidentally,  both  the  spindle  rotating  speeds 
N4,  N5  at  the  speed  change  points  P4,  P5  are  set 
at  the  same  maximum  value.  The  CPU  8  calculates 

45  each  gradient  (AN/AB)  between  the  adjacent  two 
speed  change  points  Pi,  P(i  +  1)  on  the  basis  of  the 
set  values  in  accordance  with  the  following  equa- 
tion. 
AN/AB  =  {N(i  +  1)-Ni}/{B(i  +  1)-Bi} 

50  To  describe  specifically  taking  the  adjacent  two 
change  points  P3  (20000  rpm,  at  the  production 
amount  of  40  %)  and  P4  (25000  rpm,  at  the  pro- 
duction  amount  of  60  %),  the  AN/AB  becomes  as 
follows. 

55  AN/AB  =  {N(i  +  1)-Ni}/{B(i  +  1)-Bi) 
=  (25000-2000)/  (6-4) 
=  5000/2 
=  2500(rpm/10  %  of  full  bobbin) 

3 
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Namely,  in  this  case,  the  gradient  obtained  is 
2500  (rpm/10  %  of  full  bobbin).  When  the  length  of 
:hread  is  2200  m  at  the  time  of  full  bobbin,  10  %  of 
tie  production  amount  thereof  can  be  expressed 
Dy  the  thread  length  of  220  m.  Thus,  the  spindle 
-otating  speed  per  meter  becomes  2500/220 
[rpm/m). 

On  the  other  hand,  when  a  10-bit  unit  is  used 
as  the  D/A  converter  14,  the  minimum  spindle 
speed  variable  rotating  speed  decided  by  the  D/A 
;onverter  14  becomes  as  follows.  (In  this  case, 
1001  to  1024  are  not  used). 
25000  rpm/1  000  steps  =  25  (rpm/step) 

Next,  the  length  of  thread  spun  during  one  step 
is  obtained  as  follows. 
Length  =  220/(2500/25) 
=  220/100 
=  2.2  (m/step) 
Then,  the  data  are  stored  in  the  working  memory 
10. 

Likewise,  all  the  gradients  between  the  every 
two  adjacent  speed  change  points  Pi,  P(i  +  1)  and 
the  lengths  of  thread  spun  in  the  respective  steps 
are  calculated,  and  the  data  obtained  are  stored  in 
the  working  memory  10.  When  the  spinning  ma- 
chine  is  started,  the  CPU  8  calculates  the  produc- 
tion  amount  (the  length  of  thread)  on  the  basis  of 
the  output  signals  generated  from  the  rotation  de- 
tector  12.  Then,  the  CPU  8  successively  outputs 
the  speed  command  signal  for  each  step  (25  rpm) 
in  response  to  each  of  the  speed  change  data 
between  the  respective  speed  change  points  stored 
in  the  memory  10,  that  is,  the  length  of  thread  spun 
in  each  step  to  the  D/A  converter  14.  The  D/A 
converter  14  converts  the  digital  signal  into  a  cur- 
rent  signal  and  outputs  it  to  the  invertor  7.  The 
invertor  7  drives  the  spindle  actuating  motor  2  at  a 
rotating  speed  corresponding  to  the  current  signal 
inputted  thereto.  Namely,  the  rotating  speed  of  the 
spindle  actuating  motor  2  is  not  changed  greatly  at 
a  time,  but  controlled  so  as  to  change  in  finely 
divided  steps.  However,  by  the  effect  of  the  force 
of  inertia  or  the  like,  the  rotating  speed  shows 
almost  linear  change.  Accordingly,  between  the 
speed  change  point  P3  and  the  speed  change 
point  P4,  the  CPU  8  outputs  a  speed  command 
signal  for  one  step  (25  rpm)  every  2.2  m  of  thread 
length  till  the  spindle  rotating  speed  is  gradually 
increased  from  20000  rpm  to  25000  rpm. 

Accordingly,  when  the  rotating  speed  of  the 
spindle  of  the  controller  in  the  present  invention  is 
changed,  it  is  gradually  changed  unlike  in  the  con- 
ventional  apparatus  in  which  the  rotating  speed  is 
rapidly  changed.  Thus,  the  traveler  can  always  run 
smoothly  on  the  ring  flange  in  a  stable  posture, 
preventing  thread  breakage  and  the  damage  of  the 
traveler  or  ring.  Moreover,  the  speed  change  gra- 
dient  can  be  automatically  set  merely  by  inputting 

the  spindle  rotating  speeds  or  the  production 
amounts  at  the  respective  speed  change  points. 
This  is  done  using  the  input  device  11.  Therefore, 
the  optimum  speed  variable  operation  condition 

5  can  easily  be  set  when  the  spinning  condition  is 
changed.  Particularly  when  the  production  amount 
is  set  on  the  basis  of  the  unit  of  10  %  of  the 
production  amount  of  full  bobbin  as  in  the  above 
embodiment,  the  operation  condition  can  easily  be 

to  grasped  by  the  operator,  so  that  the  speed  change 
condition  intended  by  the  operator  can  easily  be 
realized. 

If  the  invertor  7  is  capable  of  receiving  digital 
inputs,  the  D/A  converter  14  can  be  omitted  to 

w  allow  the  output  signal  of  the  controller  6  to  be 
inputted  directly  to  the  invertor  7.  If  a  section  where 
the  spindle  rotating  speed  is  set  at  the  same  value 
between  every  adjacent  two  speed  change  points 
is  provided  at  the  time  of  setting  the  condition  of 

20  increasing  or  reducing  the  speed,  it  is  possible  to 
set  a  speed  change  condition  similar  to  conven- 
tional  ones.  Moreover,  when  the  values  of  the  pro- 
duction  amount  at  the  respective  speed  change 
points  are  set,  it  is  possible  to  directly  set  the 

25  length  of  thread  or  the  process  time  instead  of 
setting  the  production  amount  on  the  basis  of  the 
unit  of  10  %  of  the  production  amount  of  full 
bobbin. 

30 
[Second  Embodiment] 

Next,  a  second  embodiment  will  be  explained 
with  reference  to  Figs.  3  and  4. 

35  According  to  this  embodiment,  it  is  possible  to 
automatically  shift  the  operative  mode  to  an  or- 
dinary  high-speed  operative  mode  after  the 
smoothing  operation  in  the  optimum  speed  change 
pattern  corresponding  to  the  spinning  condition 

40  after  the  installation  of  the  spinning  potion  of  the 
spinning  machine,  and  replacement  of  travelers  or 
rings. 

The  constitution  of  the  spindle  actuating  ap- 
paratus  is  basically  the  same  as  that  of  the  first 

45  embodiment,  but  a  mechanism  for  automatically 
shifting  the  smoothing  operative  mode  to  the  or- 
dinary  high-speed  operative  mode  is  added  anew. 
To  the  controller  6,  a  doffing  completion  signal  is 
inputted  from  a  spinning  completion  detector  (not 

50  shown)  provided  at  the  spinning  machine. 
Moreover,  in  the  program  memory  9,  a  plurality 

of  standard  patterns  (five  patterns  in  this  embodi- 
ment)  of  the  speed  change  of  the  spindle  actuating 
motor  2  from  the  start  to  stop  of  the  spinning 

55  machine  are  stored.  As  shown  in  Fig.  3,  the  speed 
change  standard  patterns  include  a  speed  change 
standard  pattern  M0  for  the  highest  speed  oper- 
ative  mode,  and  speed  change  standard  patterns 

4 
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V11  to  M4  mainly  used  in  the  smoothing  operative 
node.  The  speed  change  pattern  MO  for  the  high- 
est  speed  operative  mode  includes  six  speed 
change  points  PO  to  P5  till  the  rotating  speed 
eaches  the  highest  level  of  n4.  On  the  other  hand, 
tie  speed  change  pattern  M4  includes  five  speed 
change  points  PO  to  P4  till  the  rotating  speed 
•eaches  at  the  highest  level  of  n3,  so  as  to  almost 
;orespond  to  the  speed  change  of  the  pattern  MO 
:or  the  highest  speed  operative  mode.  Moreover, 
tie  three  speed  change  patterns  M1  to  M3  are  so 
set  that  the  spindle  rotating  speed  may  be  changed 
step  by  step  with  time.  In  this  case,  values  of  the 
spindle  rotating  speed  (ni)  in  the  respective  step 
are  so  set  that  it  may  correspond  to  the  values  of 
tie  speed  at  the  respective  speed  change  points  in 
she  speed  change  pattern  M4.  Furthermore,  the 
/alues  of  the  rotating  speed  at  the  respective 
speed  change  points  and  in  the  respective  steps 
are  set  at  the  values  already  inputted  by  the  input 
device  1  1  . 

The  speed  change  patterns  MO  to  M4  after  the 
setting  of  values  of  the  rotating  speed  or  speed 
data  at  the  respective  speed  change  points  and  in 
the  respective  steps  are  adapted  to  be  stored  in 
the  memory  10.  Then,  the  CPU  8  calculates  the 
gradients  between  every  adjacent  two  speed 
change  points  and  the  length  of  thread  spun  while 
the  speed  is  increased  in  one  step  on  the  basis  of 
values  of  the  rotating  speed  at  the  respective 
speed  change  points  in  the  speed  change  patterns 
MO  to  M4,  and  the  data  calculated  are  stored  in  the 
memory  10.  Accordingly,  the  values  of  the  rotating 
speed  at  the  respective  speed  change  points  and 
in  the  respective  steps  in  the  speed  change  pat- 
terns  MO  to  M4  can  be  set  independently  of  other 
speed  change  patterns. 

On  the  other  hand,  the  input  device  11  is  so 
constructed  that  it  can  select  a  necessary  speed- 
change  pattern  from  the  speed  change  patterns  MO 
to  M4  and  set  the  number  of  repetition  times  of  the 
speed  change  patterns  and  the  output  order  there- 
of.  Moreover,  the  speed  change  patterns  selected, 
the  number  of  repetition  times  and  the  output  order 
set  by  the  input  device  1  1  are  stored  in  the  mem- 
ory  10.  The  controller  6  is  adapted  to  output  control 
signals  for  controlling  the  spindle  actuating  motor  2 
to  the  invertor  7  on  the  basis  of  the  program  data 
of  the  program  memory  9  and  the  speed  data  in 
the  speed  change  patterns  stored  in  the  memory 
10. 

Next,  the  operation  of  the  second  embodiment 
so  constructed  as  described  above  will  be  ex- 
plained.  The  setting  operation  of  the  operation  con- 
dition  changes  depending  on  whether  the  smooth- 
ing  operation  is  performed  or  not.  In  the  ordinary 
spinning  operation  without  the  smoothing  operation, 
the  setting  of  the  operation  condition  is  completed 

by  selecting  one  ot  the  standard  speea  cnange 
patterns  M0  to  M4,  and  setting  the  speed  data  at 
the  respective  speed  change  points  and  in  the 
respective  steps  of  the  selected  speed  change 

5  pattern  in  the  input  device  11.  Then,  when  the 
operation  of  the  spinning  machine  is  started,  the 
machine  is  repeatedly  operated  by  the  command 
from  the  controller  6  so  that  the  speed  change  may 
be  realized  according  to  the  selected  speed 

w  change  pattern. 
On  the  other  hand,  when  the  smoothing  opera- 

tion  is  required,  the  speed  change  pattern  M0  for 
the  highest  speed  operative  mode  and  a  speed 
change  pattern  whose  speed  is  lower  than  that  of 

15  the  pattern  M0  on  the  smoothing  operation  are 
selected  by  the  input  device  11.  Then  the  speed 
data  on  the  respective  speed  change  patterns  are 
set.  For  example,  when  the  low-speed  speed 
change  patterns  M1  to  M4  for  the  low  speed  opera- 

20  tion  are  all  selected  for  carving  out  smoothing 
operation  after  replacement  of  the  travelers,  the 
speed  data  at  the  respective  speed  change  points 
and  in  the  respective  steps  are  set  with  respect  to 
all  the  speed  change  patterns  M0  to  M4.  In  this 

25  case,  the  speed  data  at  the  respective  speed 
change  points  of  the  speed  change  pattern  M0  for 
the  highest  speed  operation  are  first  set  by  the 
input  device  11.  Thereafter,  the  speed  data  at  the 
respective  speed  change  points  and  in  the  respec- 

30  tive  steps  of  the  speed  change  patterns  M1  to  M4 
for  the  low  speed  operation  are  set  at  the  levels 
corresponding  to  the  speed  data  of  the  respective 
speed  change  points  in  the  speed  change  pattern 
M0  for  the  highest  speed  operation.  Then,  the 

35  speed  change  patterns  M0  to  M4  after  the  setting 
of  the  speed  data  are  stored  in  the  memory  10, 
and  the  numbers  of  repetition  times  of  the  speed 
change  patterns  M0  to  M4  after  the  setting  of  the 
speed  data  are  set.  For  example,  in  case  of  setting 

40  the  numbers  of  repetition  times  of  the  respective 
speed  change  patterns  M1  to  M4  are  set  at  9,  5,  2 
and  1,  respectively,  these  data  are  stored  in  the 
working  memory  10,  and  thus  the  setting  of  the 
operation  condition  is  completed. 

45  Thereafter,  when  the  operation  of  the  spinning 
machine  is  started  after  replacement  of  the  travel- 
ers,  the  controller  6  successively  outputs  the  speed 
data  to  the  invertor  7  in  accordance  with  the  opera- 
tion  condition  stored  in  the  working  memory  10. 

so  Then,  the  inventor  7  controls  the  spindle  actuating 
motor  2  in  accordance  with  the  speed  data.  The 
controller  6  counts  the  input  signals  from  the  doff- 
ing  completion  detector  and  performs  shifting  of 
the  speed  change  pattern  whenever  the  count  val- 

55  ue  reaches  a  predetermined  value.  As  shown  in 
Fig.  4,  the  smoothing  spinning  operation  is  carried 
out  at  each  selected  speed  change  pattern  (M1  to 
M4)  the  number  of  times  inputted  by  the  input 

5 



=P  0  422  420  A2 0 

jevice  1  1  .  Thereafter,  the  spinning  machine  at  the 
lighest  speed  pattern  MO. 

When  the  highest  operational  rotating  speed  of 
he  spindles  1  is  at  an  ultra-high  level  of  over 
1  8000  rpm,  and  when  it  is  desired  to  perform  the 
smoothing  operative  mode  using  a  multiplicity  of 
steps,  the  number  of  the  repetition  times  of  the 
speed  change  patterns  can  easily  be  set  in  dif- 
erent  states  by  the  key  operation  of  the  input 
jevice  11.  After,  the  smoothing  operation  is  corn- 
Dieted  using  the  optimum  smoothing  pattern,  the 
Drdinary  high-speed  spinning  operation  is  automati- 
cally  started. 

Generally,  the  period  of  smoothing  spinning 
:peration  is  about  24  hours  under  the  condition 
where  the  highest  rotating  speed  of  the  spindles  1 
s  12000  to  16000  rpm.  However,  when  the  highest 
-otating  speed  of  the  spindles  1  becomes  as  high 
as  20000  to  25000  rpm,  the  period  of  smoothing 
spinning  operation  after  replacement  of  the  travel- 
ars  requires  about  2  to  3  days  to  make  the  running 
posture  of  the  traveler  stable.  Moreover,  when  the 
highest  rotating  speed  of  the  spindles  1  is  20000  to 
25000  rpm,  the  amount  of  thread  to  be  wound 
around  the  bobbins  is  reduced  to  70  to  80  %  of 
that  when  the  highest  rotating  speed  of  the  spin- 
dles  1  is  10000  to  12000  rpm.  Therefore,  doffing  of 
full  bobbins  is  required  many  times  during  the 
period  of  smoothing  spinning  operation.  Further- 
more,  when  the  highest  rotating  speed  of  the  spin- 
dles  1  is  about  14000  to  15000  rpm,  it  is  not 
necessary  to  increase  stepwise  the  speed  to  the 
maximum  level  at  the  time  of  the  low-speed 
smoothing  operation,  before  the  ordinary  high- 
speed  operation  is  started.  However,  when  the 
high-speed  operation  is  carried  out  at  a  high  speed 
of  18000  rpm  or  more,  it  is  preferred  to  increase 
stepwise  the  speed  of  the  smoothing  operation  to 
the  highest  level  after  replacement  of  the  travelers. 

By  the  way,  there  is  a  known  method  for  auto- 
matically  changing  the  operative  mode  from  the 
smoothing  operation  to  the  ordinary  spinning  op- 
eration  after  the  smoothing  operation  is  conducted 
at  a  predetermined  low  speed  for  a  fixed  time  set 
in  a  timer  or  a  fixed  number  of  doffing  times 
counted  by  a  counter.  However,  this  method  suf- 
fers  an  inconvenience  that  it  allows  only  two  steps 
of  speed  change  between  high  speed  and  low 
speed.  On  the  other  hand,  in  the  embodiment 
according  to  this  invention,  the  operative  mode  can 
automatically  be  shifted  to  the  ordinary  high-speed 
operative  after  the  smoothing  operation  is  so  con- 
ducted  as  to  successively  increase  the  rotating 
speed  of  the  spindles  stepwise  to  the  maximum 
level. 

Depending  on  the  kinds  of  the  travelers  used 
and  the  spinning  condition,  it  will  not  always  be 
necessary  to  use  all  the  speed  change  patterns  M1 

to  M4  in  the  smoothing  operation.  Hather  the  num- 
ber  of  the  speed  change  patterns  and  the  number 
of  the  repetition  times  are  selected  in  accordance 
with  the  spinning  condition.  For  example,  when  the 

5  speed  change  patterns  M1  ,  M3  are  selected  for  the 
smoothing  operation,  and  the  number  of  the  repeti- 
tion  times  of  the  speed  change  patterns  M1,  M3 
are  respectively  set  at  2,  5,  the  speed  change 
pattern  M1  is  repeated  twice,  then  the  pattern  M3 

io  is  repeated  five  times.  Subsequently,  the  speed 
change  pattern  M0  for  the  highest  speed  operation 
is  executed. 

Incidentally,  while  the  number  of  the  speed 
change  patterns  is  five  in  the  above  embodiment,  it 

is  is  not  limited  to  five  but  should  be  three  or  more. 
Moreover,  it  is  not  necessary  to  always  set  the 
rotating  speed  at  the  respective  speed  change 
points  and  in  the  respective  steps  in  the  low-speed 
speed  change  patterns  M1  to  M4  for  the  smoothing 

20  operation  to  correspond  to  the  rotating  speed  at  the 
respective  speed  change  points  in  the  highest- 
speed  speed  change  pattern  M0.  Further,  as  the 
highest-speed  speed  change  pattern,  it  is  possible, 
to  select  other  speed  change  patterns  than  the 

25  speed  change  pattern  M0.  Accordingly,  it  is  also 
possible  to  use  speed  change  patterns  for  the 
smoothing  operation  whose  speeds  are  lower  than 
that  of  the  highest-speed  pattern  selected  in  place 
of  the  pattern  M0.  Furthermore,  it  is  possible  to  set 

30  speed  change  patterns  of  the  spindle  actuating 
motor  2  by  the  input  device  1  1  prior  to  the  opera- 
tion  of  the  spinning  machine  instead  of  storing  the 
standard  speed  change  patterns  in  the  program 
memory  9. 

35  A  spindle  actuating  controller  is  provided  for  a 
spinning  machine  having  a  variable  speed  motor 
for  actuating  spindles  in  order  to  wind  thread  ar- 
ound  bobbins  carried  by  the  spindles.  The  control- 
ler  calculates  desired  speed  gradients  on  the  basis 

40  of  desired  spindle  rotating  speed  at  various  stages 
in  the  winding  process.  The  spindle  rotating  speed 
is  then  increased  or  reduced  gradually  and  not 
abruptly.  Accordingly,  the  traveler  can  always  run 
on  the  ring  flange  smoothly  in  a  stable  posture 

45  even  when  the  spindle  is  rotated  at  a  maximum 
level  of  20000  to  25000  rpm. 

Claims 
50 

1.  A  spindle  actuating  controller  for  a  spinning 
machine  having  a  variable  speed  motor  for  actuat- 
ing  at  least  one  spindle  in  order  to  wind  thread 
around  a  bobbin  carried  by  the  spindle,  the  control- 

55  ler  comprising: 
a  storage  device  for  storing  a  desired  production 
amount  value  indicative  of  the  amount  of  thread  to 
be  wound  about  the  bobbin,  and  values  indicative 
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if  the  desired  spindle  rotating  speeds  at  a  plurality 
if  speed  change  start  points  and  speed  change 
ind  points  at  various  points  during  the  winding 
jrocess; 
;etting  means  for  inputting  the  desired  production  5 
imount  value  and  the  desired  spindle  rotating 
speeds  values  to  the  storage  device;  and 
:omputing  means  for  calculating  speed  gradients 
jetween  each  adjacent  pair  of  speed  change  points 
m  the  basis  of  information  inputted  by  the  setting  w 
neans  and  for  outputting  speed  command  signals 
jo  as  to  drive  the  variable  speed  motor  at  the 
;alculated  speed  gradients. 
I.  A  spindle  actuating  controller  according  to  Claim 
I  ,  wherein  the  change  of  the  rotating  speed  of  the  15 
;pindles  within  the  interval  from  the  starting  of  the 
spindles  to  the  stoppage  of  the  spinning  machine  is 
nade  into  a  plurality  of  patterns,  which  are  stored 
n  the  storage  device,  and  the  respective  speed 
change  patterns  can  selectively  be  combined  with  20 
>ne  another  by  the  setting  means. 
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