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System  for  controlling  displacing  motion  of  wagon  type  working  machines. 

(D)  is  decided  based  upon  the  frame  number  of  the 
above-mentioned  particular  spinning  machine  and 
the  present  position  of  the  working  machine.  This 
selection  and  decision  is  logically  made  according  to 
respective  programs,  by  a  computer. 

Fig.  I 

@  A  system  for  controlling  the  displacement  motion 
of  a  wagon  type  working  machine  (D)  which  is  ca- 
pable  of  displacing  along  a  displacing  track  arranged 
along  ends  of  spinnning  machine  (SF-SFn)  installed 
in  parallel  as  a  group,  (G)  while  an  automatic  appara- 
tus  (AD)  for  carrying  out  a  certain  part  of  the  process 
by  these  spinning  machines  is  rigidly  or  detachably 
mounted  thereon  to  construct  the  working  machine. 

In  this  system,  when  a  spinning  machine  (SF1- 
SFn)  emits  a  forecast  signal  to  call  the  working 
machine,  (D)  the  forecast  signal  is  registered  in  a 
registration  table. 

After  the  working  machine  has  arrived  at  a  posi- 
tion  on  the  displacing  track  (1)  adjacent  to  the  par- 
ticular  spinning  machine,  and  it  is  confirmed  that  the 
particular  spinning  machine  can  accept  the  operation 
of  the  automatic  apparatus  (AD)  of  the  working  ma- 
chine  (B),  then  automatic  apparatus  starts  to  carry 
out  its  operation. 

Thereafter,  a  particular  spinning  machine  to 
which  the  operation  of  the  automatic  apparatus  (AD) 
should  be  applied  with  the  first  priority  is  selected 
based  upon  data  registered  in  the  registration  table, 
and  the  displacing  direction  of  the  working  machine 
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SYSTEM  FOR  CONTROLLING  DISPLACING  MOTION  OF  WAGON  TYPE  WORKING  MACHINES 

track  becomes  necessary,  several  problems  includ- 
ing  that  of  working  efficiency  must  be  solved  under 
the  present  circumstances. 

Another  automatic  system  modified  from  the 
5  above-mentioned  automatic  doffing  or  switching 

system  can  be  utilized  in  the  spinning  mill,  that  is, 
the  automatic  doffing  apparatus  or  switching  ap- 
paratus  is  built-in  the  above-mentioned  carrier  as 
one  body.  However,  in  this  system,  the  automatic 

10  doffing  apparatus  is  displaced  together  with  the 
carrier  along  the  spinning  machine  when  the  carrier 
is  displaced  to  a  position  on  the  displacing  track 
adjacent  to  the  end  of  the  above-mentioned  spin- 
ning  machine.  In  this  modified  system,  the  problem 

75  of  the  above-mentioned  first  system  can  not  be 
avoided. 

The  above-mentioned  problems  are  hereinafter 
explained  in  more  detail  by  a  typical  example  of 
the  automatic  doffing  system  applied  for  a  group  of 

20  spinning  frames. 
As  is  well  known,  the  operation  of  these  spin- 

ning  frames  and  the  displacing  motion  of  the  wag- 
on  type  carrier  are  absolutely  independent,  and  the 
displacing  direction  of  the  wagon  type  carrier  can 

25  be  changed  at  only  both  terminal  ends  of  the 
displacing  route  along  this  group  of  spinning 
frames. 

For  example,  in  the  automatic  doffing  system 
applied  to  the  spinning  system  disclosed  in  U.S. 

30  Patent  4145868,  since  the  automatic  doffing  ap- 
paratus,  mounted  on  the  carrier,  must  start  the 
doffing  operation  after  the  carrier  is  displaced  to  a 
position  adjacent  to  a  spinning  frame  which  has 
issued  a  signal  requesting  the  doffing  operation 

35  during  the  displacing  motion  of  the  carrier  towards 
one  direction  along  a  displacing  track  laid  adja- 
cently  along  ends  of  the  spinning  frames,  if  the 
above-mentioned  spinning  frame  is  located  at  a 
downstream  position  which  the  carrier  has  passed 

40  on  the  displacing  track  facing  this  spinning  frame, 
the  distance  for  displacing  the  carrier  to  the  above- 
mentioned  position  on  the  displacing  track  facing 
the  spinning  frame  which  is  requesting  the  doffing 
operation  becomes  excessively  large,  because  the 

45  displacing  direction  of  the  carrier  can  only  be 
changed  at  both  end  terminals  of  the  displacing 
track.  In  other  words,  the  time  needed  to  displace 
the  carrier  to  the  above-mentioned  spinning  ma- 
chine  becomes  excessively  long,  so  that  it  is  im- 

50  possible  to  avoid  a  delay  in  the  starting  time  of  the 
doffing  operation  of  the  above-mentioned  spinning 
frame.  Such  a  delayed  operation  of  the  doffing 
apparatus  lowers  the  entire  working  efficiency  of 
the  automatic  doffing  system  in  the  spinning  room. 
Accordingly,  this  is  the  first  problem  to  be  solved. 

BACKGROUND  OF  THE  INVENTION 

1  .  Technical  Field 

The  present  invention  relates  to  a  system  for 
controlling  the  displacing  motion  of  wagon  type 
working  machine  in  a  spinning  mill  wherein  a  plu- 
rality  of  spinning  frames  or  roving  frames  are  in- 
stalled,  this  working  machine  being  capable  of  dis- 
placing  along  ends  of  respective  groups  of  these 
spinning  machines,  while  an  automatic  apparatus 
for  carrying  out  a  certain  part  of  the  process  by 
these  spinning  machines  is  rigidly  or  detachably 
mounted  thereon. 

2.  Description  of  the  Related  Art 

In  so-called  modern  spinning  mills,  automatic 
systems  are  used  to  realize,  for  example,  a  rational 
processing  together  with  a  reduction  in  labor  costs, 
an  increased  production  speed,  and  an  up-grading 
of  production  efficiency,  and  it  is  well  known  that  in 
a  processing  system  utilizing  automatic  doffing  for 
spinning  machines  such  as  roving  frames  or  spin- 
ning  frames,  a  processing  system  for  automatically 
replacing  exhausted  roving  bobbins  with  halfway 
exhausted  roving  bobbins,  or  for  automatically  re- 
placing  exhausted  roving  bobbins  with  full  pack- 
aged  roving  bobbins  respectively  in  spinning 
frames,  is  used.  For  example,  an  automatic  doffing 
system  is  applied  to  the  roving  process  (as  shown 
in  EP-A2-0148129)  and  also  in  the  spinning  pro- 
cess  (as  shown  in  US-A-41  45868),  an  automatic 
system  for  replacing  almost  exhausted  roving  bob- 
bins  mounted  on  the  respective  back  creels  with 
the  halfway  exhausted  roving  bobbins  mounted  on 
the  respective  back  creels  of  each  side  of  the 
spinning  frame,  have  been  applied  in  recent  years 
(as  shown  in  US-A-4473997).  The  above-mentioned 
replacing  of  roving  bobbins  is  hereinafter  called 
"automatic  switching".  In  such  automatic  doffing 
and  automatic  switching  systems,  it  is  usual  to  use 
a  so-called  wagon  type  carrier  which  is  capable  of 
carrying  a  pair  of  automatic  doffing  apparatuses  or 
automatic  switching  apparatuses  to  a  position  adja- 
cent  to  an  end  of  a  spinning  machine  to  which  the 
operation  of  these  automatic  apparatuses  is  to  be 
applied.  However,  this  carrier  is  only  capable  of 
displacing  toward  one  direction  along  the  displac- 
ing  track  thereof,  and  when  a  change  in  the  dis- 
placing  direction  at  each  terminal  of  this  displacing 
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sary  to  carry  out  the  doffing  operation,  because  of 
improper  driving  of  this  spinning  frame,  or  it  cannot 
be  confirmed  that  the  automatic  apparatus  is  ready 
to  carry  out  the  operation  because  the  ring  rail 

s  does  not  fall  down,  or  it  is  impossible  to  confirm 
whether  or  not  the  above-mentioned  call  lamp  is  lit, 
the  carrier  holding  the  automatic  apparatus  is  thus 
forced  to  remain  continuously  at  a  position  adjacent 
to  the  end  of  the  spinning  frame,  and  the  efficiency 

10  of  the  operation  of  the  automatic  apparatus  is 
lowered. 

Like  the  above  mentioned  doffing  operation  of 
the  spinning  frames,  it  is  practical  to  use  the  wagon 
type  carrier  holding  the  automatic  apparatus  to 

75  carry  out  the  doffing  operation  for  roving  frames. 
Therefore,  in  the  roving  process,  problems  similar 
to  the  above-mentioned  problem  in  the  doffing  op- 
eration  of  the  spinning  frames  must  be  confronted. 

In  the  modified  system  utilizing  such  an  auto- 
20  matic  doffing  or  switching  apparatus  secured  to  the 

carrier,  the  same  problem  as  in  the  above-men- 
tioned  system  utilizing  the  automatic  doffing  or 
switching  apparatus  detectably  mounted  on  the 
carrier,  can  not  be  avoided. 

25  Accordingly,  hereinafter  for  brevity,  the  roving 
frame  and  the  spinning  frame  are  referred  to  by 
one  term  "spinning  machine",  which  means  either 
one  or  both  of  the  roving  frame  and  the  spinning 
frame,  and  the  term  "wagon  type  working  ma- 

30  chine"  is  used  to  cover  all  the  embodiments  such 
as  the  above-mentioned  carrier  which  functions  to 
carry  the  automatic  doffing  apparatus  or  automatic 
switching  apparatus,  the  above-mentioned  automat- 
ic  machine  constructed  by  a  carrier  and  the  auto- 

35  matic  doffing  or  switching  apparatus  rigidly  moun- 
ted  on  this  carrier. 

Recently,  there  is  a  tendency  such  that,  in  a 
group  of  spinning  frames,  several  different  types  of 
spinning  yarns  having  different  yarn  counts  are 
simultaneously  produced  by  the  respective  spin- 
ning  frames,  i.e.,  a  system  of  simultaneously  pro- 
ducing  several  yarns  of  different  types  on  a  small 
production  scale  is  carried  out.  In  such  a  condition, 
it  is  essential  to  start  the  doffing  operation  from  a 
spinning  frame  taking  a  position  at  one  side  of  the 
alignment  of  the  spinning  frames  in  the  group,  then 
at  the  next  spinning  frame  taking  a  position  adja- 
cent  to  the  above-mentioned  first  spinning  frame, 
and  then  at  the  spinning  frame  taking  a  position 
adjacent  to  the  above-mentioned  second  spinning 
frame,  and  so  on.  Accordingly,  to  avoid  possible 
interference  between  doffing  operations  among 
these  spinning  frames,  the  package  sizes  of  cops 
are  stepwisely  changed  with  respect  to  the  spin- 
ning  frames,  so  as  to  issue  signals  requesting  a 
doffing  operation  in  an  order  such  that  the  doffing 
operation  of  a  spinning  frame  can  be  started  after 
the  completion  of  the  doffing  operations  of  another 
spinning  frame  located  at  an  adjacent  upstream 
position  with  respect  to  the  displacing  track  of  the 
working  machine.  However,  in  such  a  condition,  it 
is  necessary  to  determine  the  package  size  of  cops 
in  a  condition  smaller  than  the  full  package  size. 
Therefore,  inevitably,  the  number  of  doffing  oper- 
ations  needed  to  carry  out  the  operation  for  the 
group  of  spinning  frames  must  be  increased;  in 
other  words,  the  production  efficiency  of  the  group 
of  spinning  frames  is  lowered.  This  is  the  second 
serious  problem  of  the  conventional  doffing  sys- 
tem. 

To  solve  this  problem,  the  following  system 
can  be  considered  whereby  the  doffing  operations 
of  such  spinning  frames  as  a  spinning  frame  pro- 
ducing  coarse  yarn,  which  needs  comparatively 
many  doffing  operations,  may  be  carried  out  in 
order  of  priority.  However,  if  the  carrier  provided 
with  a  doffing  apparatus  which  can  only  change  its 
displacing  direction  at  both  terminal  ends  of  the 
displacing  track  thereof  is  used,  the  timing  for 
changing  the  displacing  directions  is  very  restricted 
and  thus  such  a  doffing  system  is  not  practical. 
This  is  the  third  problem  to  be  solved. 

In  addition  to  the  above-mentioned  problems, 
the  following  problems  have  been  recognized  as 
serious.  That  is,  in  the  conventional  system,  the 
working  machine  to  operate  the  automatic  doffing 
operation  or  switching  operation  is  stopped  by  de- 
tecting  a  lit  call  lamp  disposed  in  the  end  portion  of 
each  spinning  frame,  and  then  must  wait  for  the 
switch  ON  of  an  indication  lamp  which  indicates 
that  the  size  of  the  product  package  has  become 
full.  Therefore,  if  such  an  indication  lamp  is  broken 
or  burned-out,  or  the  ring  rail  of  a  spinning  frame 
does  not  fall  down  to  a  position  at  which  is  neces- 

SUMMARY  OF  THE  INVENTION 
40 

It  is  an  object  of  the  present  invention  to  pro- 
vide  a  system  for  controlling  the  displacing  motion 
of  wagon  type  working  machines.  In  this  system, 
which  is  applied  to  groups  of  spinning  machines 

45  arranged  in  parallel  to  each  other,  a  working  ma- 
chine  can  be  displaced  along  displacing  track  par- 
allel  to  ends  of  spinning  machines  in  each  group 
thereof,  and  a  each  spinning  machine  is  provided 
with  means  for  emitting  a  forecasting  signal  which 

50  requests  the  displacement  motion  of  the  working 
machine  on  the  displacing  track  and  means  for 
indicating  a  present  position  of  this  working  ma- 
chine  on  the  displacing  track,  which  position  is 
adjacent  to  a  spinning  machine  where  the  operation 

55  of  the  automatic  apparatus  is  being  carried  out. 
The  latter  means  may  be  mounted  on  the  working 
machine. 

The  above-mentioned  first  means  is  hereinafter 



EP  0  296  298  A1 

alarm  sound  if  the  above-mentioned  calling  signal 
is  not  received  by  the  receiving  means  of  the 
working  machine.  Therefore,  possible  damage  to 
the  efficiency  of  the  working  machine  can  be  avoid- 

5  ed. 
According  to  the  above-mentioned  control  sys- 

tem  of  the  present  invention,  the  position  of  each 
working  machine  is  always  monitored,  the  particu- 
lar  spinning  frame  which  needs  the  operation  of  the 

w  automatic  apparatus  is  selected  by  the  above-men- 
tioned  selecting  means  at  a  pertinent  timing,  for 
example,  at  a  time  when  the  operation  of  the  auto- 
matic  apparatus  to  a  spinning  machine  is  com- 
pleted,  and  this  selecting  means  is  actuated  by  a 

75  signal  issued  from  the  forecasting  signal  emitting 
means.  The  direction  for  displacing  the  working 
machine  from  the  present  position  is  decided  by 
the  information  signal  indicating  the  position  of  a 
spinning  machine  which  needs  the  operation  of  the 

20  working  machine  in  relation  to  the  signal  indicating 
a  present  position,  and  then  the  signal  indicating 
the  displacing  direction  is  transmitted  to  the  work- 
ing  machine  by  way  of  the  receiver,  so  that  the 
working  machine  is  displaced  from  the  present 

25  position  to  the  position  where  the  next  operation 
thereof  must  be  carried  out. 

referred  to  as  the  forecasting  signal  emitting 
means,  and  the  second  means  is  hereinafter  re- 
ferred  to  as  an  identification  code  outputting 
means. 

The  main  control  apparatus  is  utilized  for  one 
group  of  spinning  machines. 

•  This  system  is  provided  with  a  main  control 
apparatus  provided  with  two  constitutional  ele- 
ments;  the  first  of  which  is  a  means  for  selecting  a 
spinning  machine  to  which  the  above-mentioned 
operation  of  the  working  machine  should  be  ap- 
plied  with  a  first  order  priority  within  the  spinning 
machines  on  the  basis  of  forecasting  signal  emitted 
from  the  forecasting  signal  emitting  means.  The 
above-mentioned  selected  spinning  machine  is 
hereinafter  referred  to  only  as  a  particular  spinning 
machine.  The  second  constitutional  element  is  a 
means  for  deciding  the  direction  for  displacing  the 
working  machine  toward  the  particular  spinning  ma- 
chine  based  upon  the  signal  emitted  from  the 
above-mentioned  identification-code  outputting 
means  and  the  signal  emitted  from  the  above- 
mentioned  means  for  selecting  the  particular  spin- 
ning  machine.  This  means  for  selecting  the  particu- 
lar  spinning  machine  is  hereinafter  referred  to  as  a 
selecting  means,  and  the  above-mentioned  direc- 
tion  "to  which  the  working  machine  is  displaced"  is 
hereinafter  referred  as  "displacing  direction". 

This  main  control  apparatus  is  further  provided 
with  a  transmitter  for  transmitting  a  signal  instruct- 
ing  the  displacing  direction  of  the  working  machine. 
In  relation  to  this  main  control  apparatus,  the  work- 
ing  machine  is  provided  with  a  receiver  for  receiv- 
ing  the  signal  issued  from  this  transmitter  so  that 
the  wagon  type  working  machine  can  be  displaced 
from  the  present  working  position  to  the  next  work- 
ing  position  selected  by  the  above  mentioned  main 
control  apparatus. 

In  the  control  system  according  to  the  present 
invention,  after  the  working  machine  has  arrived  at 
the  position  on  the  displacing  track  adjacent  to  the 
above-mentioned  particular  spinning  machine, 
when  the  particular  spinning  machine  reaches  a 
condition  such  that  the  operation  of  the  automatic 
apparatus  is  necessary,  a  calling  signal  is  emitted, 
for  example  a  call  lamp  mounted  thereon  is  lit,  so 
that  means  for  receiving  this  calling  signal,  such  as 
a  photo-cell,  which  is  mounted  on  the  working 
machine,  receives  this  calling  signal,  and  then  the 
operation  of  the  automatic  apparatus  can  be  start- 
ed. 

Beside  the  above-mentioned  constitutional  ele- 
ments  of  the  main  control  apparatus  there  is  pro- 
vided  a  timer  which  detects  and  confirms  that  a 
predetermined  time  has  passed  from  the  time  at 
which  the  working  machine  arrived  at  the  predeter- 
mined  position  adjacent  to  the  particular  spinning 
machine;  and  an  alarm  buzzer,  which  issues  an 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
30 

Figure  1  indicates  a  relationship  between  a 
.group  of  spinning  frames  and  a  working  machine  to 
which  the  control  system  according  to  the  present 
invention  is  applied; 

35  Fig.  2  is  a  circuit  diagram  indicating  the 
system  for  controlling  the  displacing  motion  of  a 
wagon  type  working  machine  according  to  the 
present  invention; 

Fig.  3  is  a  front  view  of  a  wagon  type  work- 
40  ing  machine  provided  with  a  part  of  constituting 

elements  of  the  control  system  according  to  the 
present  invention; 

Fig.  4  is  a  side  view  of  the  wagon  type 
working  machine  shown  in  Fig.  3; 

45  Figs.  5A,  5B  and  6  are  parts  of  a  flow  chart 
of  the  action  of  the  main  control  apparatus  utilized 
in  the  control  system  according  to  the  present 
invention; 

Figs.  7A,  7B  are  parts  of  a  flow  chart  of  the 
50  control  system  according  to  the  present  invention; 

Fig.  8  is  a  drawing  for  explaining  a  table  for 
previously  indicating  a  particular  spinning  frame  (or 
roving  frame)  which  will  complete  the  operation  to 
produce  full  packaged  cops  (roving  bobbins); 

55  Fig.  9  indicates  a  wave  signal  which  controls 
the  displacing  direction  of  the  working  machine; 
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Fig.  10  indicates  a  circuit  diagram  of  the 
control  system  according  to  the  present  invention 
which  is  applied  to  an  apparatus  for  switching 
roving  bobbins  in  a  spinning  frame. 

sliding  contact  which  is  in  contact  with  the  signal 
transmission  line  13  so  that  the  control  box  8  is 
capable  of  receiving  a  signal  indicating  the  direc- 
tion  of  displacing  motion  of  the  working  machine  D, 

s  which  will  be  explained  in  detail  later.  Light  receiv- 
ers  16  and  17  are  mounted  on  the  side  face  of  the 
control  box  8  so  that  they  can  confront  a  call  lamp 
La1  for  the  working  machine  D  and  a  full  package 
indication  lamp  La2  for  the  working  machine  D, 

w  which  are  disposed  on  the  spinning  frame  SFi. 
In  each  spinning  frame  SFi,  a  limit  switch  LS1, 

which  is  an  element  of  the  means  for  indicating  the 
present  position  of  the  working  machine,  is  moun- 
ted  on  an  end  of  the  guide  rail  6,  and  when  the 

75  bridge  rail  7  is  connected  with  the  guide  rail  6  of 
the  spinning  frame  SFi,  the  limit  switch  LS1  is 
actuated  to  issue  an  signal  indicating  that  the  spin- 
ning  frame  SFi  has  reached  a  full  yarn  package 
condition,  and  to  light  the  full  package  indication 

20  lamp  La2.  In  other  words,  this  signal  is  utilized  as 
an  identification-code  outputting  means  indicating 
to  which  spinning  frame  in  the  group  G  of  spinning 
frames  the  carrier  AC  is  connected.  In  each  spin- 
ning  frame  SFi,  a  known  automatic  counter  18 

25  connected  to  a  front  roller  (not  shown)  is  disposed 
as  a  means  for  counting  the  quantity  of  produced 
yarn  by  which  the  length  of  produced  yarn  in  a 
package  can  be  measured.  Critical  conditions  for 
actuating  the  automatic  counter,  to  issue  a  signal 

30  for  previously  notifying  that  the  size  of  the  yarn 
package  is  approaching  the  full  size,  and  to  issue  a 
signal  indicating  that  the  size  of  the  yam  package 
is  now  full,  are  set  in  this  auto-counter  18.  The 
above  mentioned  first  condition  may  be  set  by  a 

as  time  which  corresponds  to  a  90%  completion  of 
the  condition  wherein  the  size  of  the  yarn  package 
reaches  the  full  size,  and  the  above  mentioned  first 
critical  condition  functions  to  issue  the  forecasting 
signal  requesting  the  displacement  motion  of  the 

40  working  machine  D,  while  the  above-mentioned 
second  critical  condition  functions  to  light  the  full 
package  indication  lamp  La2  so  as  to  actuate  the 
doffers  AD.  The  signals  from  the  automatic  counter 
18  and  the  signal  from  the  limit  switch  LS1  are 

45  received  in  a  sequential  controller  19  disposed  in 
each  spinning  frame.  A  so-called  programmable 
controller  such  as  a  known  microcomputer  equip- 
ment,  which  is  capable  of  performing  various  se- 
quential  operations,  may  be  utilized  as  the  above- 

so  mentioned  sequential  controller  19.  This  sequential 
controller  (first  controller)  19  is  connected  to  an- 
other  sequential  controller  (hereinafter  referred  to 
as  "second  controller")  21  involved  in  a  main  con- 
troller  20  disposed  in  the  end  portion  of  the  group 

55  G  formed  by  the  spinning  frames,  so  that  a  trans- 
mission  of  signal  data  and  instructions  can  be 
performed. 

As  shown  in  Fig.  2,  the  main  controller  20 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

The  construction  and  function  of  preferred  em- 
bodiments  of  the  present  invention  applied  to  the 
present  invention  are  hereinafter  explained  in  detail 
with  reference  to  the  above-mentioned  drawings, 
respectively.  Referring  to  Figs.  1,  2,  3  and  4,  spin- 
ning  frames  SF1  through  SFn  are  arranged  in  par- 
allel  in  a  spinning  room  so  that  a  group  (G)  of 
spinning  frames  is  formed.  A  pair  of  rails  1  are  laid 
out  along  the  ends  of  machine  frames  of  the  spin- 
ning  frame  group  G.  A  wagon  type  working  ma- 
chine  D  comprises  a  carrier  AC  and  a  pair  of 
automatic  doffing  apparatuses  (hereinafter  referred 
to  as  doffer  AD),  which  are  loaded  on  both  sides  of 
the  carrier  AC  respectively  in  a  manner  as  de- 
scribed  hereinafter.  Running  wheels  2  of  the  carrier 
AC  are  placed  on  the  rails  1  and  driven  by  a 
driving  motor  M  to  move  the  carrier  AC  on  the  rails 
1  .  In  the  carrier  AC,  a  suspension  rail  5  is  laid  out 
to  support  a  driving  wheel  3  and  a  driven  wheel  4 
of  the  doffer  AD,  and  on  one  end  of  this  rail,  there 
is  disposed  a  bridge  rail  7  to  be  connected  to  a 
guide  rail  6  arranged  along  the  front  faces  of  spin- 
ning  frames  FSi  (i  =  1  to  n),  so  that  when  the 
bridge  rail  7  is  brought  down  to  arrange  the  rails  6 
in  a  line,  the  doffers  AD  can  be  advanced  along  the 
front  faces  of  the  corresponding  spinning  frame 
from  both  sides  of  the  carrier  AC  respectively,  and 
at  the  time  of  completion  of  the  doffing  operation, 
the  doffers  AD  can  be  loaded  on  the  corresponding 
one  of  the  suspension  rails  5  disposed  on  both 
sides  of  the  carrier  AC.  A  limit  switch  LSb,  which  is 
capable  of  engaging  with  the  bridge  rail  7  at  the 
time  when  the  bridge  rail.  7  is  turned  so  as  to 
connect  with  the  guide  rail  6,  is  disposed  on  the 
front  face  of  the  carrier  AC,  so  that  the  connection 
of  the  bridge  rail  7  to  the  guide  rail  6  can  be 
confirmed.  A  control  box  8  having,  in  the  interior 
thereof,  an  operation  controller  PC  such  as  a  re- 
ceiver  described  hereinafter  is  disposed  above  the 
carrier  AC.  A  shoe  14  is  disposed  at  a  top  end  of 
an  arm  15  secured  to  the  control  box,  and  trolley 
wires  10  through  12  for  supplying  AC  current  and  a 
signal  transmission  line  13  are  suspended  from  a 
ceiling  of  the  spinning  mill.  The  shoe  14  is  pro- 
vided  with  sliding  contacts  which  are  in  contact 
with  the  above-mentioned  trolley  wires  10  through 
1  2  so  that  the  motor  M  of  the  carrier  AC  is  capable 
of  receiving  electricity  through  these  trolley  wires 
10-12,  while  the  shoe  14  is  provided  with  another 
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comprises  a  key  board  22,  a  second  controller  21  , 
and  a  transmitter  23  of  a  transmitting  unit,  and  a 
program  corresponding  to  flow  charts  as  shown  in 
Figs.  5A,  5B  and  6  is  stored  in  the  second  control- 
ler  21  .  The  signals  of  the  automatic  counter  18  and 
limit  switch  LS1,  through  the  first  controller  19  of 
each  spinning  frame,  and  the  signal  of  the  key 
board  22,  are  input  to  the  input  terminal  of  the 
second  controller  21.  From  the  output  terminal  of 
the  second  controller  21,  a  selection  signal  Set 
which  indicates  a  spinning  frame  SFi  which  needs 
the  operation  of  the  automatic  apparatus,  and  a  call 
signal  which  requests  the  displacement  motion  of 
the  working  machine  D  toward  the  particular  spin- 
ning  machine,  to  which  the  operation  of  the  auto- 
matic  apparatus  should  be  necessary  with  the  first 
priority  in  order,  are  emitted.  The  call  signal  is 
input  to  the  first  controller  19  and  the  working 
machine  D  through  the  transmitter  23,  as 
hereinafter  explained,  and  a  signal  for  instructing 
either  one  of  the  displacing  directions  (right  or  left) 
to  the  working  machine  D  is  issued.  When  the 
working  machine  call  signal  is  issued,  the  first 
controller  19  lights  the  call  lamp  La1.  The  transmit- 
ter  23  transmits  the  left-moving  signal  L  or  right- 
moving  signal  R  from  the  second  controller  21  to  a 
receiver  24  which  is  a  constitutional  element  of  a 
controller  PC  in  the  control  box  8  mounted  on  the 
carrier  AC  by  using  two  of  the  above-mentioned 
alternating  current  power  trolley  wires  10  through 
12  and  one  signal  line  13.  Namely,  alternating 
current  wave  forms  differing  in  phase  are  formed 
from  the  alternating  current  power  wave  by  a  phase 
inverter,  and  the  alternating  current  wave  forms  are 
subjected  to  polarity  separation  and  wave  form 
separation  to  obtain  signal  wave  forms  differing  in 
polarity  and  phase  as  shown  in  Fig.  9.  The  wave 
form  SR  and  wave  form  SL  of  these  signal  wave 
forms  are  made  to  cotrespond  to  left-moving  and 
right-moving  signals  L  and  R,  respectively,  and 
when  the  left-moving  or  right-moving  signal  is  is- 
sued,  the  corresponding  signal  wave  form  SL  or 
SR  is  carried  on  the  signal  line  13. 

The  working  machine  controller  PC,  in  the  con- 
trol  box  8,  comprises  the  above-mentioned  receiver 
24  of  the  transmitting  unit,  a  third  sequential  con- 
troller  (third  controller)  25,  a  general-purpose  in- 
verter  26  and  a  braking  power  unit  27.  The  receiver 
24  checks  the  phase  and  polarity  of  the  signal 
wave  form  from  the  transmitter  23  and  determines 
whether  the  wave  form  SR  or  the  wave  form  SL  is 
transmitted,  and  the  receiver  24  outputs  the  right- 
moving  or  left-moving  signal  R  or  L  corresponding 
to  the  determined  signal  wave  form  to  the  third 
controller  25.  Relays  RUN  and  RUN-R,  which  ac- 
tuate  the  driving  motor  M  of  the  carrier  AC,  a 
braking  relay  RBI,  and  an  alarm  buzzer  BZ  are 
connected  to  the  output  terminal  of  the  third  con- 

troller  25,  and  the  input  terminal  of  the  third  con- 
troller  25  is  connected  so  that  the  right-moving  and 
left-moving  signals  R  and  L  are  input  from  the 
receiver  24  respectively.  Furthermore,  a  contact  of 

5  the  light  receiver  16,  a  contact  of  a  limit  switch  LSb 
for  controlling  an  inner  timer  T  within  the  third 
controller  25,  and  a  push  button  switch  PB  for 
emitting  a  signal  stopping  the  buzzer  BZ  are  con- 
nected  to  the  input  side  of  the  third  controller  25.  A 

10  program  shown  in  flow  charts  of  Figs.  7A  and  7B  is 
stored  in  the  third  controller  25.  The  inner  timer  T 
sets  a  predetermined  standby  time  after  the  limit 
switch  LFb  is  turned  ON  (that  is,  after  the  bridge 
rail  7  is  turned  and  brought  into  contact  with  the 

75  machine  stand),  and  in  the  case  where  the  spinning 
operation  is  forced  to  stop  so  as  to  carry  out  the 
doffing  operation,  this  standby  time  is  identical  to  a 
time  needed  for  stopping  the  rotation  of  the  main 
motor  of  the  spinning  frame  concerned  after  the 

20  working  machine  D  is  displaced  to  the  position  for 
connecting  the  bridge  rail  7  thereof  to  the  ring  rail 
of  the  spinning  frame,  bringing  down  the  ring  rail 
and  creating  the  condition  whereby  the  doffing 
operation  can  be  carried  out.  In  other  cases,  the 

25  standby  time  is  set  at  a  period  of  from  the  time  of 
lighting  of  the  call  lamp  La1  to  the  time  of  lighting 
of  the  full  bobbin  lamp  La2,  which  is  preliminarily 
determined  according  to  the  spinning  condition. 
The  driving  motor  M  and  normally  opened  contacts 

30  RUN1  and  RUN-R1  of  the  relays  RUN  and  RUN-R 
are  connected  to  the  inverter  26.  A  brake  MB  and  a 
contact  RB1-1  of  a  braking  relay  RB1  are  con- 
nected  to  the  braking  power  unit  27.  When  the 
right-moving  signal  R  is  received,  the  relays  RUN 

35  and  RUN-R  are  turned  ON  and  the  driving  motor  M 
is  rotated  in  the  normal  direction  to  move  the 
working  machine  D  to  the  right,  and  when  the  left- 
moving  signal  L  is  received,  only  the  relay  RUN  is 
turned  ON  to  move  the  working  machine  D  to  the 

40  left. 
The  operation  will  now  be  described  with  refer- 

ence  to  Fig,  2  and  the  flow  charts  of  Figs.  5A 
through  7B.  The  case  where,  in  the  spinning  frame 
group  G,  several  yarns  having  different  yarn  counts 

45  are  produced  in  the  respective  spinning  frames  SFi 
and  yarn  count  numbers  are  stored  in  the  second 
controller  21  in  a  condition  such  that  they  cor- 
respond  to  the  identification  numbers  of  the  re- 
spective  spinning  frames  SFi  is  described.  When 

so  the  spinning  operation  is  carrying  out  in  the  spin- 
ning  frame  group  G  and  the  doffing  operation  by 
the  doffing  apparatus  AD  is  carried  out  for  a  certain 
spinning  frame  (for  example,  the  spinning  frame 
SF5),  spinning  data  from  other  spinning  frames  is 

55  received  at  step  1  of  the  flow  chart.  If  the  forecast 
signal  indicating  the  timing  that  the  size  of  yarn 
package  has  reached  a  predetermined  size  is  out- 
put  from  the  automatic  counter  18,  which  functions 
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the  working  machine  D  is  constructed  by  these 
steps  11  and  12.  Then,  at  step  13,  the  selection 
signal  Set  and  working  machine  calling  signal  are 
output  to  the  first  controller  19  from  the  second 

5  controller  21  ,  and  on  receipt  of  the  signals,  the  first 
controller  19  of  the  selected  spinning  frame  SF4 
lights  the  call  lamp  La1.  Then,  according  to  the 
decision  of  the  direction  for  displacing  the  working 
machine  D  at  step  12,  it  is  decided  at  step  14 

w  whether  the  displacing  direction  is  to  the  left  or  to 
the  right.  Since  the  displacing  direction  is  to  the 
left,  the  left-moving  signal  L  corresponding  to  the 
displacing  direction  is  output  at  step  16.  In  re- 
sponse  to  the  left-moving  signal  L,  the  transmitter 

75  23  carries  the  signal  wave  form  SL  on  the  signal 
line  13  and  transmits  the  signal  wave  form  SL  to 
the  receiver  24.  In  the  working  machine  D,  when 
the  signal  wave  form  SL  is  transmitted  to  the 
receiver  24,  the  left-moving  signal  L  is  input  to  the 

20  third  controller  25,  and  at  steps  20  and  21  ,  only  the 
relay  RUN  is  turned  ON  and  the  contact  RUN1  is 
closed  to  displace  the  working  machine  D  to  the 
left.  Note,  if  the  right-moving  signal  R  is  input,  the 
third  controller  25  turns  ON  the  relays  RUN  and 

25  RUN-R  to  close  the  relay  contacts  RUN1  and  RUN- 
R1  and  displace  the  working  machine  D  to  the 
right.  When  the  working  machine  D  thus  moves  to 
the  left  (in  direction  B  in  Fig.  1)  and  the  call  lamp 
La1,  which  was  lit  by  the  first  controller  19  at  the 

30  above-mentioned  step  13,  is  confirmed  by  the  light 
receiver  16  at  step  22,  the  relay  RUN  is  turned 
OFF  at  step  23  and  the  relay  RB  1  is  turned  ON  to 
turn  ON  the  contact  RB1  and  actuate  the  brake 
MB,  whereby  the  driving  motor  M  is  braked  and 

35  stopped.  When  the  driving  motor  M  is  stopped,  the 
bridge  rail  7  of  the  carrier  AC  is  turned  to  connect 
with  the  guide  rail  6  and  the  limit  switch  LSb  is 
turned  ON  by  the  turning  motion  of  the  bridge  rail 
7,  and  at  step  24,  therefore,  the  arrival  of  the 

40  working  machine  D  to  the  working  position  can  be 
confirmed,  and  at  step  25,  the  inner  timer  T  of  the 
third  controller  25  starts  counting.  Simultaneously, 
the  limit  switch  LS1  of  the  spinning  frame  SF4  is 
turned  ON,  and  at  step  17  of  the  main  controller 

45  20,  it  is  determined  that  the  working  machine  D  has 
arrived  at  the  spinning  frame  for  which  the  doffing 
operation  should  be  next  performed  with  priority  in 
order,  and  at  step  18,  the  frame  number  of  this 
spinning  frame  is  stored  as  the  spinning  frame 

so  where  the  doffing  operation  is  now  performed.  At 
step  19,  the  frame  number  of  this  spinning  frame 
under  doffing  operation  is  erased  from  the  table  Ta 
to  effect  renewal  of  the  registration  data.  In  the 
spinning  frame  which  the  working  machine  D  has 

55  reached,  even  in  such  cases  that  the  size  of  the 
yarn  package  has  become  full  or  the  size  of  the 
yarn  package  is  almost  full,  the  lamp  La2,  which 
indicates  the  condition  for  now  requiring  the  doffing 

to  issue  the  forecasting  signal,  in  another  spinning 
frame,  the  frame  number  of  this  spinning  frame  is 
registered  in  the  table  Ta  for  registering  the  frame 
number  of  this  spinning  frame  in  the  second  con- 
troller  21  shown  in  Fig.  8  at  steps  2  and  3,  and 
simultaneously,  the  frame  number  of  a  spinning 
frame  outputting  the  signal,  indicating  that  the  size 
of  yarn  package  has  reached  a  predetermined  size, 
is  stored  in  a  predetermined  memory  area  in  the 
second  controller  21.  At  step  4,  it  is  determined 
whether  or  not  the  doffing  operation  is  being  car- 
ried  out,  and  data  from  other  spinning  frames  is 
read  in  sequence  before  completion  of  the  doffing 
operation  in  the  spinning  frame  SF5,  and  is  added 
to  the  table  Ta.  When  the  doffing  operation  is 
completed,  this  condition  is  confirmed  by  turning- 
off  the  limit  switch  LS1,  and  the  routine  goes  to 
step  5  as  the  spinning  frame  selecting  means  for 
selecting  the  spinning  frame  for  which  the  doffing 
operation  should  be  next  performed  with  priority.  In 
the  present  embodiment,  according  to  the  flow 
chart  shown  in  Fig.  6,  the  next  spinning  frame  is 
selected  in  the  order  of  registration  in  the  table  Ta 
and  by  the  yarn  number  of  a  yarn  which  is  pro- 
duced  at  each  spinning  frame  in  the  group  G. 
Namely,  at  step  6,  it  is  determined  whether  or  not 
there  is  a  spinning  frame  emitting  the  forecast 
signal,  among  the  spinning  frames  registered  in  the 
table  Ta.  If  such  a  spinning  frame  emitting  the 
above-mentioned  signal  exists,  the  routine  work 
goes  to  step  9,  and  if  such  a  spinning  frame  does 
not  exist,  a  spinning  frame  which  produces  a  yarn 
having  a  thickest  yarn  count  is  selected  among  the 
spinning  frames  registered  in  the  table  Ta  at  step 
7.  At  step  8  it  is  determined  whether  or  not  another 
spinning  frame,  which  is  producing  yarn  having  an 
identical  count,  exists.  If  there  are  a  plurality  of 
spinning  frames  which  are  producing  yarn  having 
an  identical  yarn  count,  the  routine  work  goes  to 
step  9  as  means  for  checking  the  order  of  registra- 
tion  in  the  table  Ta.  Then,  at  step  10,  the  preceding 
registered  spinning  frame  (SF4  in  the  present  em- 
bodiment)  is  decided  to  be  the  spinning  frame  for 
which  the  doffing  operation  should  be  next  per- 
formed  with  priority  in  order.  Then,  at  step  11,  a 
position  comparison  is  carried  out  based  on  the 
frame  number  of  the  spinning  frame  SF5  where  the 
doffing  operation  is  completed  and  the  frame  num- 
ber  of  the  spinning  frame  SF4  for  which  the  doffing 
operation  should  be  next  performed.  The  data  in- 
dicating  that  the  spinning  frame  where  the  doffing 
operation  is  completed  has  already  been  stored  in 
the  second  controller  21  at  step  18,  which  will  be 
further  explained  later,  by  tuming-on  the  limit 
switch  LS1  by  the  bridge  rail  7  at  the  doffing 
operation.  In  this  embodiment,  at  step  12,  it  is 
decided  that  the  moving  direction  is  to  the  left.  The 
system  means  for  deciding  the  moving  direction  of 
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operation,  is  lit,  and  if  this  lighting  is  confirmed  by 
the  light  receiver  17  at  step  26  in  the  working 
machine  D  before  the  count  of  the  inner  timer  T  is 
completed,  the  inner  timer  T  is  reset  at  step  30. 
Then,  at  steps  31  and  32,  the  doffing  apparatuses 
AD  on  both  sides  mounted  on  the  carrier  AC  are 
started  to  effect  the  doffing  operation.  After  com- 
pletion  of  the  doffing  operation,  the  bridge  rail  7  is 
disconnected  from  the  guide  rail  6  and  the  working 
machine  D  waits  for  the  issue  of  the  left-moving  or 
right-moving  signal.  In  the  case  where  lighting  of 
the  full  bobbin  lamp  La2  is  not  confirmed  within  the 
time  set  by  the  inner  timer  T,  the  inner  timer  T 
counts  up  at  step  27  and  it  is  determined  that  the 
signal  indicating  the  condition  that  the  size  of  yarn 
package  has  become  full  is  not  confirmed  in  spite 
of  the  arrival  of  the  working  machine  D  at  the 
working  position  at  the  spinning  frame  which  re- 
quires  the  doffing  operation,  and  the  buzzer  BZ  is 
actuated  at  step  28  to  inform  a  worker  that  the 
control  system  does  not  work  correctly.  At  step  29, 
a  re-start  switch  (not  shown)  is  turned  ON  and  the 
working  machine  D  waits  for  the  emittance  of  an 
instruction  signal.  In  the  above-mentioned  manner, 
the  main  controller  20  repeats  the  operations  of 
steps  1  through  19,  and  the  operations  of  steps  20 
through  32  are  repeated  in  the  working  machine 
controller  PC.  Accordingly,  when  the  doffing  opera- 
tion  is  completed  in  the  spinning  frame  SF5  in  Fig. 
1  ,  whether  the  spinning  frame  for  which  the  doffing 
operation  should  be  then  performed  is  SF4  or  SF7, 
the  working  machine  D  is  capable  of  displacing 
directly  to  the  intended  spinning  frame  from  the 
spinning  frame  where  the  doffing  operation  has 
been  completed.  In  this  embodiment,  in  the  same 
period  of  production,  the  doffing  operation  can  be 
carried  out  with  priority  in  order  to  a  spinning  frame 
which  produces  yarn  having  a  thicker  yam  count  in 
comparison  with  the  spinning  frame  producing  yarn 
having  a  thinner  yarn  count,  because  the  former 
spinning  frame  needs  more  frequent  doffing  oper- 
ations  compared  with  the  latter  spinning  frame. 
Consequently,  the  working  efficiency  of  the  doffing 
operation  at  all  spinning  frames  in  the  group  G  can 
be  raised. 

In  the  above-mentioned  embodiment,  the  con- 
trol  system  applied  to  the  group  of  spinning  frames 
differing  in  the  yarn  counts  of  the  products  has 
been  explained.  However,  the  following  modifica- 
tions  of  this  embodiment  can  be  applied  in  prac- 
tice.  A  selection  of  the  spinning  frame  which  has  a 
priority  for  the  doffing  operation  after  completion  of 
the  doffing  operation  of  a  certain  spinning  frame 
can  be  made.  That  is,  the  selection  may  be  made 
based  upon  the  time  remaining  which  is  needed  to 
create  a  condition  that  the  size  of  the  yarn  package 
becomes  full,  in  combination  with  the  yarn  counts 
of  the  products,  in  the  spinning  frames  of  which  the 

identification  numbers  have  been  registered  in  the 
above-mentioned  table.  In  addition  to  the  above- 
mentioned  selection  method,  a  modification  can  be 
applied  whereby  the  order  of  priority  for  carrying 

5  out  the  doffing  operation  regarding  the  above-men- 
tioned  spinning  frames  registered  in  the  table  is 
provisionally  determined,  and  the  time  necessary 
to  displace  the  working  machine  D  from  the 
present  position  where  the  doffing  operation  is  car- 

w  ried  out  at  a  certain  spinning  frame  to  the  position 
beside  the  particular  spinning  machine,  and  the 
time  needed  to  complete  this  doffing  operation,  are 
further  considered  so  that  a  pertinent  spinning 
frame,  to  which  the  doffing  operation  will  be  ap- 

rs  plied  next,  can  be  selected,  whereby  any  waste  of 
time  due  to  a  possible  stoppage  of  the  spinning 
frames  can  be  avoided. 

As  a  modification  of  the  above-mentioned  sec- 
ond  modification,  a  selection  system  can  be  ap- 

20  plied  whereby  even  if  a  certain  spinning  frame  has 
to  stop  the  spinning  operation,  the  time  of  such  a 
spinning  operation  stoppage  can  be  restricted  to  an 
acceptably  small  time.  The  above-mentioned  sec- 
ond  modification  can  be  further  modified  on  this 

25  point. 
On  the  other  hand,  in  a  case  such  that  the  yarn 

count  of  all  products  produced  by  the  spinning 
frames  in  the  group  G  is  identical,  the  order  of 
priority  for  the  doffing  operation  can  be  followed  in 

30  the  order  of  the  spinning  frames  registered  in  the 
above-mentioned  registration  table.  In  such  a  con- 
dition,  the  timing  of  the  condition  wherein  the  size 
of  yam  package  reaches"a  predetermined  condition 
for  emitting  the  forecast  signal  is  monitored  by  the 

35  auto-counter  in  each  spinning  frame,  so  that  a 
signal  indicating  that  the  size  of  yarn  package  has 
reached  the  above-mentioned  predetermined  con- 
dition  is  transmitted  to  the  sequential  control  device 
(the  first  controller).  However,  instead  of  the  auto- 

40  counter,  a  modification  can  be  applied  such  that  a 
pulse  signal  generator  which  emits  a  pulse  signal 
each  time  a  predetermined  length  of  yarn  is  pro- 
duced  is  connected  to  a  front  roller  of  each  spin- 
ning  frame,  and  the  output  of  this  pulse  signal 

45  generator  is  input  to  a  micro-computer  comprising 
a  CPU,  ROM  and  RAM,  which  is  utilized  instead  of 
the  first  controller,  whereby  the  micro-computer 
counts  the  pulse  signal  and  when  the  count 
reaches  a  predetermined  value,  a  signal  indicating 

so  that  the  size  of  yarn  package  has  reached  the 
above-mentioned  predetermined  condition  is  trans- 
mitted  to  the  second  controller.  Further,  the  follow- 
ing  modification  can  be  applied;  that  is,  in  the 
above-mentioned  basic  embodiment  and  modified 

55  embodiment,  the  displacing  direction  of  the  work- 
ing  machine  D  is  instructed,  while  the  signal  for 
calling  the  working  machine  is  issued  indepen- 
dently  from  the  above-mentioned  displacing  direc- 
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tion  instruction.  However,  instead  of  applying  the 
system  mentioned  above,  a  modification  can  be 
applied  whereby  the  instruction  signal  indicating 
the  displacing  direction  and  the  displacing  distance 
is  applied  to  the  control  device  of  the  working 
machine  D  so  that  the  working  machine  D  is  dis- 
placed  toward  the  spinning  frame  which  has  priority 
for  the  next  doffing  operation. 

As  already  explained,  the  present  invention  can 
be  effectively  applied  to  the  operation  for  switching 
roving  bobbins  in  the  spinning  frames  of  the  group 
G. 

Referring  to  Fig.  10,  an  embodiment  wherein 
the  present  invention  is  applied  to  a  roving  bobbin 
switching  apparatus  as  disclosed  in  U.S.  Patent  No. 
4,473,997  will  now  be  described.  In  this  embodi- 
ment,  the  carrier  AC  of  the  working  machine  D 
carries  a  pair  of  roving  bobbin  switching  ap- 
paratuses  RC  for  switching  a  front  row  and  rear 
rows  of  roving  bobbins  supported  by  the  respective 
creels  arranged  in  two  rows  on  both  sides  of  the 
spinning  frame.  The  switching  apparatuses  are 
mounted  on  both  sides  of  the  carrier  AC.  A  trans- 
mitter  23a  in  the  main  controller  20  comprises  a 
pair  of  signal  lines  13L  and  13R  for  left-moving  and 
right-moving  signals,  in  combination  with  a  pair  of 
left  and  right  indicating  lamps  LaL  and  LaR  dis- 
posed  on  the  end  of  the  machine  frame  of  each 
spinning  frame  SFi.  Note,  the  light  receiver  dis- 
posed  on  the  working  machine  D  comprises  light 
receiving  elements  PhL  and  PhR  for  left-moving 
and  right-moving  signals,  which  confront  the  in- 
dicating  lamps  LaL  and  LaR.  These  light  receiving 
elements  PhL  and  PhR  for  left-moving  and  right- 
moving  signals  are  electrically  connected  to  the 
working  machine  controller,  so  that  when  the  in- 
dicating  lamp  is  confirmed,  the  working  machine  D 
is  displaced  to  the  right  or  to  the  left.  The  means 
for  outputting  the  position  signal  of  the  working 
machine  is  constructed  by  the  bar  code  reader  BR 
disposed  in  the  carrier  AC  and  a  frame  number 
identification  bar  code  BC  arranged  on  the  displac- 
ing  track,  facing  the  corresponding  spinning  frame 
SFi.  The  frame  number  read  in  the  bar  code  BC  is 
transmitted  to  the  main  controller  20.  A  means  for 
reading  the  supplied  quantity  of  roving  is  con- 
nected  to  a  back  roller  (not  shown).  This  means  is 
a  counter  which  measures  the  length  of  a  roving 
supplied  from  the  roving  bobbin  supported  by  the 
creel  of  the  spinning  frame.  This  counter  functions 
to  output  the  forecast  signal  to  call  the  working 
machine  and  also  to  emit  a  signal  to  actuate  the 
switching  apparatus.  As  in  the  above  mentioned 
first  embodiment,  the  above  mentioned  forecast 
signal  is  registered  in  the  registration  table  dis- 
posed  in  the  main  control  device  20.  The  displac- 
ing  motion  of  the  working  machine  D  and  succes- 
sive  motions  of  the  switching  apparatus  are  carried 

out  in  a  similar  control  manner  as  in  the  embodi- 
ment  shown  in  Figs.  1  -  9. 

As  is  apparent  from  the  above  description,  in 
the  present  invention,  since  the  signal  indicating 

5  the  present  position  of  the  working  machine  and 
the  forecast  signal  requesting  the  displacement 
motion  of  the  working  machine  are  input  to  the 
main  control  apparatus,  a  particular  spinning  ma- 
chine,  to  which  the  operation  of  the  automatic  ap- 

w  paratus  of  the  working  machine  should  be  applied 
in  the  first  priority  order,  is  selected  based  upon 
the  above-mentioned  forecast  signal  and  the  signal 
indicating  the  present  position  of  the  working  ma- 
chine,  the  direction  for  displacing  the  working  ma- 

rs  chine  is  then  decided,  and  thereafter,  the  displac- 
ing  direction  is  transmitted  to  the  working  machine 
with  a  predetermined  timing.  Therefore,  the  work- 
ing  machine  can  be  displaced  directly  to  the  par- 
ticular  spinning  machine,  instead  of  continously 

20  displacing  toward  a  direction  in  which  the  working 
machine  was  directed  in  the  previous  stage.  Ac- 
cordingly,  if  the  control  system  of  the  displacement 
motion  of  the  present  invention  is  compared  with 
the  conventional  system,  wherein  the  displacement 

25  direction  of  the  working  machine  can  be  changed 
only  at  either  one  of  both  terminals  of  the  displac- 
ing  track,  and  therefore,  when  a  spinning  machine 
which  is  located  at  an  upstream  position  on  the 
displacing  track  with  respect  to  the  present  position 

30  of  the  working  machine  emits  a  signal  calling  the 
working  machine,  the  working  machine  is  first  dis- 
placed  to  a  downstream  terminal  of  the  displacing 
track  and  then  the  displacing  direction  thereof  is 
changed  to  the  opposite  direction  and  thereafter 

35  the  working  machine  is  displaced  to  the  spinning 
machine  from  which  the  calling  signal  was  emitted, 
it  is  quite  clear  that  the  time  needed  to  displace  the 
working  machine  from  the  present  position  to  the 
position  adjacent  to  the  particular  spinning  machine 

40  can  be  remarkably  reduced  compared  to  the  time 
needed  for  carrying  out  this  operation  by  the  con- 
vention  al  system.  Beside  saving  time,  since  the 
displacing  direction  of  the  working  machine  can  be 
flexibly  changed  as  mentioned  above,  even  in  a 

45  condition  such  that  several  kinds  of  yarns  having 
different  yarn  counts  are  produced  by  spinning 
frames  which  form  a  group,  the  timing  for  changing 
the  displacing  direction  of  the  working  machine 
provided  with  an  automatic  apparatus  such  as  the 

50  automatic  doffing  apparatus  is  not  restricted,  and 
therefore,  a  very  effective  and  practical  operation 
by  the  automatic  apparatus  of  the  working  machine 
can  be  carried  out. 

Moreover,  in  the  present  invention,  regarding 
55  the  operation  of  the  automatic  apparatus,  even  if 

the  working  machine  arrives  at  a  working  position 
on  the  displacing  track  adjacent  to  the  particular 
spinning  frame  to  which  the  operation  by  the  auto- 
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so  that  said  working  machine  is  displaced  toward 
said  particular  spinning  machine  upon  receiving 
said  instruction  signal  at  said  receiver, 

whereby  said  wagon  type  working  machine 
5  can  be  displaced  toward  said  particular  spinning 

machine  direct  from  said  present  position  of  said 
spinning  machine. 

2.  A  system  for  controlling  the  displacement 
motion  of  a  wagon  type  working  machine  according 

w  to  claim  1  ,  further  provided  with 
first  means  for  emitting  a  signal  to  actuate  the 

operation  of  said  automatic  apparatus  on  said  work- 
ing  machine,  after  said  working  machine  has  ar- 
rived  at  said  positron  adjacent  to  said  particular 

75  spinning  machine,  and  second  means  for  receiving 
a  signal  issued  from  said  first  means, 

said  first  means  being  disposed  on  each 
spinning  machine  and  said  second  means  being 
disposed  on  said  working  machine. 

20  3.  A  system  for  controlling  the  displacement 
motion  of  a  wagon  type  working  machine  according 
to  claim  1,  wherein  said  automatic  apparatus  of 
said  working  machine  is  an  automatic  doffing  ap- 
paratus  applicable  to  said  spinning  machine,  and 

25  said  forecast  signal  emitting  means  is  an  auto- 
counter  connected  to  a  front  roller  of  each  spinning 
machine  which  is  capable  of  measuring  a  total 
quantity  of  product  made  by  said  spinning  ma- 
chine,  said  auto  counter  being  provided  with  a 

30  function  such  that  said  forecast  signal  is  emitted  at 
a  predetermined  time  before  a  size  of  a  product 
package  reaches  a  full  size. 

4.  A  system  for  controlling  the  displacement 
motion  of  a  wagon  type  working  machine  according 

35  to  claim  1,  wherein  said  automatic  apparatus  of 
said  working  machine  is  an  automatic  apparatus  for 
switching  roving  bobbins  for  said  spinning  frame, 
said  forecast  signal  emitting  means  is  a  counter 
connected  to  a  back  roller  of  each  spinning  frame, 

40  which  is  capable  of  measuring  a  total  length  of 
roving  supplied  to  said  spinning  frame,  and  said 
counter  is  provided  with  a  function  such  that  said 
forecast  signal  is  emitted  at  a  time  immediately 
after  said  counter  has  detected  that  a  predeter- 

45  mined  length  of  roving  has  been  supplied  into  said 
spinning  frame. 

5.  A  system  for  controlling  the  displacement 
motion  of  a  wagon  type  working  machine  according 
to  claim  1,  wherein  said  automatic  switching  ap- 

50  paratus  has  a  function  such  that  almost  half  of 
exhausted  roving  bobbins  supported  by  front  creels 
of  said  spinning  frame  are  changed  for  almost 
exhausted  roving  bobbins  supported  by  back 
creels  corresponding  to  said  front  creels  of  said 

55  spinning  frame,  respectively. 
6.  A  system  for  controlling  the  displacement 

motion  of  a  wagon  type  working  machine  according 
to  claim  4,  wherein  said  automatic  switching  ap- 

matic  apparatus  of  the  working  machine  should  be 
applied,  if  the  lamp,  which  emits  a  signal  indicating 
a  condition  that  the  productivity  condition  has 
reached  a  predetermined  condition  which  needs 
the  operation  by  the  automatic  apparatus  of  the 
working  machine,  is  burnt-out,  or  the  operation  by 
automatic  machine  of  the  working  machine  at  the 
spinning  machine  is  not  allowed,  an  alarm  indicat- 
ing  such  a  problem  is  sounded,  and  therefore,  such 
a  problem  can  be  quickly  discovered  by  the 
operater.  Therefore,  this  particular  action  can  pre- 
vent  a  possible  lowering  of  the  working  efficiency 
of  the  working  machine  and  the  spinning  machine 
due  to  an  unusual  stoppage  of  the  machines. 

Claims 

1.  A  system  for  controlling  the  displacement 
motion  of  a  wagon  type  working  machine  which  is 
capable  of  displacing  along  a  displacing  track  ar- 
ranged  along  ends  of  spinning  machines  installed 
in  parallel  as  a  group  of  machine  frames,  while  an 
automatic  apparatus  for  carrying  out  a  certain  part 
ofihe  process  by  said  spinning  machines  is  rigidly 
or  detachably  mounted  thereon,  comprising  in 
combination, 

means  for  emitting  a  forecast  signal  requesting 
the  displacement  motion  of  said  working  machine 
which  is  disposed  on  each  spinning  machine, 

means  for  indicating  a  present  position  of  said 
working  machine  on  said  displacing  track,  which 
position  is  adjacent  to  a  spinning  machine  where 
the  operation  of  said  automatic  apparatus  is  being 
carried  out,  said  means  for  indicating  said  present 
position  being  disposed  on  either  one  of  each 
spinning  machine  or  working  machine, 

a  main  control  apparatus  comprising  means  for 
selecting  a  particular  spinning  machine  at  which 
said  operation  of  said  automatic  apparatus  should 
be  carried  out  next  with  priority  based  upon  a 
signal  emitted  from  said  means  for  emitting  a  fore- 
cast  signal,  means  for  deciding  a  displacement 
direction  of  said  working  machine  based  upon  a 
signal  indicating  a  frame  number  of  a  spinning 
machine,  in  relation  to  said  corresponding  position 
from  said  present  position  of  said  working  machine, 
which  is  issued  from  said  means  for  indicating  a 
present  position  of  said  working  machine  and  a 
signal  indicating  a  frame  number  of  said  particular 
spinning  machine,  which  is  issued  from  said  means 
for  selecting  a  particular  spinning  machine,  and  a 
transmitter  for  transmitting  a  signal  instructing  the 
displacing  direction  of  said  working  machine, 

a  control  box  disposed  on  said  working 
machine,  said  control  box  being  provided  with  a 
receiver  for  receiving  said  instruction  signal  issued 
from  said  transmitter  of  said  main  control  apparatus 

10 
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paratus  is  provided  with  a  function  such  that  almost 
exhausted  roving  bobbins  supported  by  front  creels 
of  said  spinning  frame  are  switched  for  full  pack- 
aged  roving  bobbins  prepared  at  a  position  adja- 
cent  to  said  spinning  frame,  after  a  switching  op-  5 
eration  of  almost  halfway  exhausted  roving  bobbins 
supported  by  said  front  creels  for  almost  exhausted 
roving  bobbins  supported  by  back  creels  corre- 
sponding  to  said  front  creels  respectively. 

7.  A  system  for  controlling  the  displacement  w 
motion  of  a  wagon  type  working  machine  according 
to  claim  2,  wherein  said  control  box  is  provided 
with  a  timer  for  detecting  a  time  immediately  after 
said  working  machine  has  arrived  at  a  position  on 
said  displacing  track  adjacent  to  said  particular  75 
spinning  machine,  and  a  buzzer  which  emitts  a  call 
sound  if  said  means  for  emitting  a  signal  to  actuate 
the  operation  of  said  automatic  apparatus  does  not 
emit  said  signal. 

8.  A  system  for  controlling  the  displacement  20 
motion  of  a  wagon  type  working  machine  according 
to  claim  1,  wherein  said  means  for  selecting  said 
particular  spinning  machine  is  provided  with  a  fore- 
casting  table  for  registering  the  frame  number  of 
spinning  machines  which  have  been  indicated  by  25 
said  forecasting  signals,  in  the  order  of  input  there- 
of,  and  means  for  checking  said  registration  order 
so  that  said  particular  spinning  machine  can  be 
selected 

9.  A  system  for  controlling  the  displacement  30 
motion  of  a  wagon  type  working  machine  according 
to  claim  1,  wherein  said  transmitter  is  constructed 
to  function  in  such  a  manner  that  a  plurality  of 
signal-wave  forms  having  a  different  polarity  and 
phase  from  each  other  are  created  from  a  wave  35 
form  of  alternating  electric  current  so  that  a  wave 
form  signal  corresponding  to  the  displacing  direc- 
tion  of  said  working  machine  is  selectively  transmit- 
ted  by  a  transmission  line,  and  said  receiver  is 
provided  to  function  in  such  a  manner  that  the  40 
phase  and  polarity  of  said  transmitted  wave  form 
signal  are  discriminated  in  such  a  manner  that  only 
the  signal  indicating  the  displacing  direction  for 
said  working  machine  is  received. 

10.  A  system  for  controlling  the  displacing  mo-  45 
tion  of  a  wagon  type  working  machine  according  to 
claim  1,  wherein  said  means  for  indicating  a 
present  position  of  said  working  machine  is  a  limit 
switch  which  is  actuated  by  said  working  machine 
when  said  working  machine  arrives  at  a  position  on  50 
said  displacing  track  which  is  adjacent  to  a  particu- 
lar  spinning  frame  which  issued  said  request  sig- 
nal. 

11.  A  system  for  controlling  the  displacement 
motion  of  a  wagon  type  working  machine  according  55 
to  claim  1,  wherein  said  means  for  indicating  said 
present  position  of  said  working  machine  is  con- 
structed  by  bar  codes  indicating  the  identification 

frame  numbers  of  each  spinning  machine,  which 
are  arranged  at  positions  corresponding  to  the  re- 
spective  spinning  machines,  and  a  bar  code  reader 
disposed  on  said  working  machine  so  that  said  bar 
code  reader  is  capable  of  identifying  a  particular 
spinning  machine  by  reading  the  identification 
frame  number  of  said  bar  codes. 

11 
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