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(54)  Thread  selecting  device  for  weaving  machine 

(57)  A  thread  selecting  device  used  in  conjunction 
with  a  weaving  machine  comprises  a  needle  for  selecting 
a  vertical  thread  used  by  the  machine  according  to  its 
displacement,  a  mechanism  for  displacing  this  needle  in 
synchronism  with  the  operation  of  the  weaving  machine, 
an  electromagnetic  actuator  for  maintaining  the  needle 
in  a  predetermined  position,  and  a  mechanism  for  sup- 
plying  energizing  current  to  the  electromagnetic  actua- 
tor.  The  supplying  mechanism  supplies  energizing 
current  in  conjunction  with  the  machine  operation 
according  to  a  preset  specification.  The  device  further 
comprises  a  mechanism  for  detecting  when  the  opera- 

tion  of  the  machine  has  been  interrupted,  and  a  mecha- 
nism  for  causing  oscillation  of  the  energizing  current. 
Hence,  supply  of  current  to  the  electromagnetic  actuator 
holding  a  selected  needle  is  not  stopped  even  when  the 
machine  operation  is  interrupted,  and  by  maintaining  the 
needle  in  the  selected  position,  the  operation  of  the 
device  is  not  delayed  when  the  weaving  machine 
resumes  operation.  Further,  by  causing  the  energizing 
current  to  oscillate  at  the  same  time,  overheating  of  the 
electromagnetic  actuator  due  to  continued  energizing  is 
prevented. 
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Description 

FIELD  OF  THE  INVENTION 

This  invention  relates  to  a  thread  selecting  device  s 
whereby  a  weaving  machine  selects  a  vertical  thread 
according  to  a  design  or  pattern. 

BACKGROUND  OF  THE  INVENTION 
10 

In  a  weaving  machine  having  a  function  for  weaving 
a  specific  design  or  pattern,  a  thread  selecting  device 
such  as  for  example  a  jacquard  is  used  to  select  a  vertical 
thread  according  to  the  pattern. 

Tokkai  Hei  3-90646  published  by  the  Japanese  Pat-  15 
ent  Office  in  1991  for  example  discloses  a  device  that 
uses  an  actuator  of  an  electromagnetic  solenoid  driven 
by  an  electrical  signal  to  select  a  thread. 

This  thread  selecting  device  is  installed  above  the 
weaving  machine,  and  comprises  a  knife  which  ascends  20 
and  descends  in  synchronism  with  the  operating  cycles 
of  the  weaving  machine.  It  further  comprises  a  plurality 
of  thread  selecting  units  provided  with  a  needle  driven 
upwards  by  the  knife,  a  hook  that  supports  the  needle  in 
its  raised  position,  and  an  electromagnetic  solenoid  that  25 
oscillates  the  hook  between  a  position  wherein  the  nee- 
dle  is  supported  and  a  position  wherein  the  needle  is 
released.  The  needle  is  connected  to  vertical  threads  via 
a  number  of  mechanisms,  a  thread  being  selected  when 
it  is  supported  in  its  raised  position  by  the  hook,  and  30 
deselected  when  it  is  released  and  descends. 

The  knife  ascends  on  each  operating  cycle  of  the 
weaving  machine,  and  lifts  the  needle.  When  the  sole- 
noid  is  energized  in  the  raised  position  of  the  needle,  the 
hook  engages  with  the  needle,  and  the  needle  remains  35 
supported  by  the  hook  after  the  knife  descends. 

On  the  other  hand,  when  the  solenoid  is  not  ener- 
gized  the  hook  does  not  engage  with  the  needle,  and  the 
needle  descends  together  with  the  knife. 

Therefore,  by  selectively  supplying  an  energizing  40 
current  to  the  solenoid,  a  required  vertical  thread  may  be 
selected  from  among  a  large  number  of  candidate  verti- 
cal  threads. 

When  a  horizontal  or  vertical  thread  breaks  during 
operation  of  the  weaving  machine,  operation  may  have  45 
to  be  stopped  in  order  to  recover  from  the  accident.  How- 
ever,  if  this  is  done  while  the  solenoid  is  still  energized, 
the  solenoid  may  overheat  and  be  damaged. 

Therefore,  the  controller  that  energizes  the  sole- 
noids  is  programmed  to  shut  off  current  to  the  solenoids  so 
at  the  time  when  operation  of  the  weaving  machine  is 
stopped,  thereby  preventing  the  solenoids  from  over- 
heating. 

However,  if  current  to  the  solenoids  is  shut  off,  all  the 
needles  descend  to  their  deselecting  positions.  Alter  55 
operation  is  restarted,  the  hooks  driven  by  the  solenoids 
do  not  immediately  follow  the  ascending  needles,  so  that 
the  initial  selection  of  vertical  threads  is  sometimes  incor- 
rect. 

If  the  operation  of  the  weaving  machine  is  just  begin- 
ning,  there  is  no  problem  even  if  the  initial  selection  of 
vertical  threads  is  not  correct.  However,  if  operation  is 
stopped  while  a  pattern  or  design  is  being  woven  and  the 
wrong  thread  is  selected  when  operation  resumes,  the 
pattern  or  design  will  be  spoiled. 

SUMMARY  OF  THE  INVENTION 

It  is  therefore  an  object  of  this  invention  to  maintain 
a  needle  in  a  predetermined  position  while  preventing 
overheating  of  a  solenoid  when  operation  of  a  weaving 
machine  is  interrupted. 

It  is  a  further  object  of  this  invention  to  precisely 
determine  when  operation  of  a  weaving  machine  has 
stopped. 

In  order  to  achieve  the  above  objects,  this  invention 
provides  a  thread  selecting  device  for  use  with  a  weaving 
machine,  comprising  a  needle  for  selecting  a  thread 
used  in  the  machine  according  to  a  displacement  of  the 
needle,  a  mechanism  for  displacing  the  needle  in  syn- 
chronism  with  an  operation  of  the  weaving  machine,  an 
electromagnetic  actuator  for  maintaining  the  needle  in  a 
predetermined  position,  and  a  mechanism  for  supplying 
energizing  current  to  the  electromagnetic  actuator  in 
conjunction  with  the  machine  operation.  The  device  fur- 
ther  comprises  a  mechanism  for  detecting  an  interrup- 
tion  of  the  machine  operation,  and  a  mechanism  for 
oscillating  the  energizing  current  when  the  interruption 
is  detected. 

It  is  preferable  that  the  interruption  detecting  mech- 
anism  comprises  a  mechanism  for  detecting  a  rotation 
period  of  a  shaft  which  rotates  in  synchronism  with  the 
machine  operation  and  a  mechanism  for  comparing  the 
rotation  period  with  a  predetermined  value. 

In  this  case,  the  rotation  period  detecting  mecha- 
nism  comprises  for  example  a  mechanism  for  generating 
a  pulse  at  an  interval  proportional  to  the  rotation  period 
and  a  mechanism  for  detecting  this  interval,  and  the  com- 
paring  mechanism  comprises  for  example  a  mechanism 
for  comparing  the  interval  with  a  predetermined  value. 

It  is  also  preferable  that  the  supplying  mechanism 
comprises  a  mechanism  for  detecting  a  rotation  position 
of  the  shaft  which  rotates  in  synchronism  with  the 
machine  operation  and  a  mechanism  for  outputting  a  sig- 
nal  for  permitting  the  energizing  current  supply  only 
when  the  position  is  within  a  predetermined  range. 

In  this  case,  the  interruption  detecting  mechanism 
preferably  comprises  a  mechanism  for  determining  if  the 
permitting  signal  has  continued  for  longer  than  a  prede- 
termined  time. 

Alternatively,  the  interruption  determining  mecha- 
nism  may  comprises  a  mechanism  for  generating  a  pulse 
having  a  constant  frequency,  a  mechanism  for  counting 
pulses  emitted  while  the  energizing  permission  contin- 
ues  and  a  mechanism  for  determining  if  the  counted 
number  of  pulses  has  exceeded  a  predetermined  value. 

The  oscillating  mechanism  preferably  comprises  a 
mechanism  for  outputting  an  oscillating  signal  having  a 
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predetermined  frequency  when  the  machine  operation 
has  been  interrupted  and  outputting  a  signal  having  a 
constant  level  at  other  times,  a  mechanism  for  outputting 
a  signal  being  a  logical  product  of  the  permitting  signal 
and  the  signal  output  by  the  oscillating  mechanism,  and  5 
a  mechanism  for  oscillating  the  energizing  current  based 
on  the  signal  output  by  the  outputting  mechanism. 

The  details  as  well  as  other  features  and  advantages 
of  this  invention  are  set  forth  in  the  remainder  of  the  spec- 
ification  and  are  shown  in  the  accompanying  drawings.  10 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  front  view  of  a  weaving  machine  and 
thread  selecting  device  according  to  this  invention.  15 

Fig.  2  is  a  schematic  side  view  of  the  thread  selecting 
device. 

Fig.  3  is  a  vertical  sectional  view  of  a  thread  selecting 
unit  according  to  this  invention. 

Fig.  4  is  a  vertical  sectional  view  of  the  thread  select-  20 
ing  unit  viewed  from  a  direction  perpendicular  to  that  of 
Fig.  3. 

Fig.  5  is  a  block  diagram  of  a  controller  according  to 
this  invention. 

Fig.  6  is  a  timing  chart  showing  a  control  operation  25 
of  the  controller,  according  to  this  invention. 

Fig.  7  is  a  timing  chart  showing  a  range  wherein  a 
solenoid  can  be  energized,  according  to  this  invention. 

Fig.  8  is  a  block  diagram  of  a  controller  according  to 
a  second  embodiment  of  this  invention.  30 

Fig.  9  is  a  timing  chart  showing  a  range  wherein  a 
solenoid  can  be  energized  according  to  the  second 
embodiment  of  the  invention. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI-  35 
ME  NTS 

Referring  to  Fig.  1  of  the  drawings,  a  thread  selecting 
device  2  is  installed  above  a  weaving  machine  3.  It  is 
driven  by  the  weaving  machine  3  via  a  main  shaft  30  and  40 
shaft  34  connected  to  the  main  shaft  30. 

The  shaft  34  is  connected  to  knives  7A,  7B  via  a 
reflection  sleeve  31,  arm  32  and  link  mechanism  33  as 
shown  in  Fig.  2,  these  knives  7A,  7B  ascending  and 
descending  alternately  in  synchronism  with  the  weaving  45 
cycles  of  the  weaving  machine  3. 

When  the  knives  7A,  7B  ascend,  they  respectively 
drive  needles  4A,  4B  upwards  as  shown  in  Fig.  3.  Engag- 
ing  holes  40  are  formed  in  the  upper  ends  of  the  needles 
4A,  4B.  An  operating  thread  42,  from  which  a  common  so 
pulley  41  is  suspended,  is  connected  to  the  lower  ends, 
and  a  vertical  thread  8  is  connected  to  the  pulley  41  . 
Therefore,  when  both  the  needles  4A,  4B  are  in  their 
raised  positions,  the  vertical  thread  8  is  pulled  up  via  the 
pulley  41  and  is  selected.  Conversely,  when  either  of  the  ss 
needles  4A,  4B  are  in  the  lowered  position,  the  thread  8 
is  not  pulled  up  and  is  deselected.  As  the  knives  7A,  7B 
ascend  and  descend  alternately,  the  needles  4A,  4B 
never  descend  together. 

A  hook  6A  is  supported  free  to  pivot  on  a  hinge  43 
above  the  knife  7A.  Likewise,  a  hook  6B  is  supported  free 
to  pivot  on  the  hinge  43  alongside  the  hook  6A  above  the 
knife  7B.  The  hooks  6A,  6B  can  pivot  independently  of 
each  other.  A  solenoid  5  is  installed  at  an  upper  location 
in  order  to  drive  the  hooks  6A,  6B. 

The  hooks  6A,  6B  are  driven  by  the  solenoid  5  via  a 
mechanism  shown  in  Fig.  4. 

When  energized,  the  solenoid  5  pulls  an  armature  9 
toward  a  yoke  10. 

The  upper  end  of  the  hook  6A  (6B)  pushed  by  a 
spring  12  is  in  contact  with  the  armature  9.  Due  to  the 
attraction  of  the  armature  to  the  yoke  10,  the  hook  6A 
(6B)  pivots  against  the  force  of  the  spring  1  2  so  that  a 
claw  60  at  the  bottom  end  is  displaced  to  a  forward  posi- 
tion.  On  the  other  hand,  when  current  to  the  solenoid  5 
is  stopped,  the  hook  6A  (6B)  is  pivoted  by  the  spring  12 
as  it  pushes  the  armature  9  backward,  and  the  claw  60 
is  displaced  to  a  backward  position. 

When  the  solenoid  5  is  energized  in  the  raised  posi- 
tion  of  the  needle  4A  shown  in  Fig.  7,  the  hook  6A  pivots 
so  that  the  claw  60  enters  the  engaging  hole  40  of  the 
needle  4A  as  shown  in  Fig.  4(b).  Therefore,  even  when 
the  knife  7A  has  descended,  the  needle  4A  remains  in 
its  raised  position.  The  same  is  true  of  the  hook  6B  and 
needle  4B. 

Provided  that  either  the  needle  4A  or  4B  is  sup- 
ported  in  its  raised  position,  the  thread  8  is  raised  via  the 
pulley  41  when  the  other  needle  has  ascended  so  that 
the  thread  8  is  selected.  Further,  when  the  hooks  6A,  6B 
are  in  their  backward  positions,  one  of  the  needles  4A, 
4B  descends  when  the  other  needle  has  ascended, 
hence  the  thread  8  is  not  pulled  up  and  is  deselected. 
One  of  the  solenoids  5  is  therefore  sufficient  for  both  of 
the  hooks  6A,  6B,  however  separate  solenoids  may  be 
provided  for  each  hook. 

The  supply  and  interruption  of  energizing  current  to 
each  of  the  solenoids  5  is  controlled  by  a  controller  1 
shown  in  Fig.  1. 

The  controller  1  comprises  a  timer  13,  comparison 
means  14,  oscillating  means  15,  energizing  permitting 
means  16,  data  transfer  control  means  17,  signal 
processing  means  18,  storage  device  19,  AND  gates  20, 
21  and  amplifying  means  22,  as  shown  in  Fig.  5. 

The  signal  processing  means  18,  AND  gate  21  and 
amplifying  means  22  are  provided  for  each  solenoid  5. 

Thread  selecting  data,  i.e.  data  regarding  which  ver- 
tical  thread  is  selected  at  which  time,  is  stored  in  the  stor- 
age  means  19.  The  signal  processing  means  18  outputs 
a  thread  selecting  signal  Ds  to  the  AND  gate  20  based 
on  this  data  according  to  a  request  signal  Dt  from  the 
data  transfer  control  means  1  7. 

A  rotary  encoder  1  1  that  generates  a  pulse  P  at  an 
interval  proportional  to  a  rotation  period  is  attached  to 
the  main  shaft  30  which  rotates  in  synchronism  with  the 
operation  of  the  weaving  machine  3.  This  pulse  P  is  input 
to  the  timer  13  of  the  controller  1  which  measures  its 
interval  t.  The  timer  1  3  is  reset  at  every  pulse  input.  If  this 
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input  does  not  occur,  the  interval  t  become  larger  and 
finally  exceeds  a  predetermined  value  U. 

The  comparison  means  1  4  compares  the  interval  t 
with  the  predetermined  value  f-|.  If  the  interval  t  is  greater 
than  the  predetermined  value  U,  it  is  determined  that  the  s 
main  shaft  30  has  stopped,  and  a  stop  signal  St  is  output 
to  the  oscillating  means  15. 

If  the  stop  signal  St  is  ON,  the  oscillating  means  15 
generates  an  output  signal  Ap  having  a  predetermined 
frequency.  On  the  other  hand,  if  the  stop  signal  St  is  OFF,  n 
a  voltage  signal  (ON  signal)  having  a  predetermined 
level  is  output  as  the  signal  Ap. 

The  pulse  P  is  also  input  to  the  energizing  permitting 
means  16.  From  the  pulse  P,  the  energizing  permitting 
means  1  6  determines  whether  or  not  the  needles  4A,  4B  n 
are  raised  so  that  they  are  able  to  engage  with  the  claws 
60  of  the  hooks  6A,  6B.  The  raised  and  lowered  positions 
of  the  needles  4A,  4B  correspond  to  predetermined  rota- 
tion  angles  of  the  main  shaft  30  as  shown  in  Fig.  7.  As 
the  pulse  P  is  output  for  each  predetermined  rotation  2t 
angle,  therefore,  the  means  1  6  can  detect  the  raised  and 
lowered  positions  of  the  needles  4A,  4B  by  counting  the 
pulses  P,  and  determines  whether  or  not  they  are  within 
limits  where  they  can  engage  with  the  claws  60.  When  it 
is  determined  that  they  are  in  an  engaging  position,  the  2t 
energizing  permitting  means  16  outputs  a  drive  permis- 
sion  signal  Ao. 

When  the  signal  Ap  from  the  oscillating  means  15 
and  the  drive  permission  signal  Ao  from  the  energizing 
permitting  means  16  are  both  ON,  the  AND  gate  20  out-  3< 
puts  an  energizing  signal  As  to  the  AND  gate  21  .  There- 
fore,  the  energizing  signal  As  is  output  when  the  signal 
Ap  is  generated  and  the  signal  Ao  is  ON. 

When  the  thread  selecting  signal  Ds  and  the  signal 
As  from  the  AND  gate  20  are  both  ON,  the  AND  gate  21  3! 
outputs  a  drive  signal  So  to  the  amplifying  means  22.  In 
this  case,  when  the  energizing  signal  As  is  output  and 
the  thread  selecting  signal  Ds  is  ON,  the  drive  signal  So 
is  also  generated.  The  amplifying  means  22  outputs  the 
drive  signal  So  to  the  solenoid  5  as  an  oscillating  current  4t 
amplified  to  a  suitable  level  for  energizing  the  solenoid  5. 

During  the  operation  of  the  weaving  machine  3,  as 
shown  in  Fig.  6,  the  pulse  P  from  the  rotary  encoder  1  1 
is  output  with  a  predetermined  period  corresponding  to 
the  rotation  of  the  main  shaft  30.  Also,  when  the  rotation  4! 
angle  of  the  main  shaft  30  is  such  that  the  needle  can 
engage  with  the  hook  6A  (6B),  the  drive  permission  sig- 
nal  Ao  has  the  high  level  (ON)  shown  in  the  figure. 

During  the  operation  of  the  weaving  machine  3,  the 
signal  Ap  from  the  oscillating  means  1  5  always  has  the  st 
high  level  shown  in  the  figure,  so  the  output  signal  As 
from  the  AND  gate  20  also  has  a  high  level. 

In  this  situation,  when  the  thread  selecting  signal  Ds 
is  output  from  the  signal  processing  means  18,  the  drive 
signal  output  from  the  AND  gate  21  is  ON,  i.e.  it  has  a  si 
high  level.  The  solenoid  5  is  then  energized  by  the  drive 
signal  So  amplified  by  the  amplifying  means  22,  and  the 
hook6A  (6B)  engages  with  the  needle  4A  (4B)  as  shown 
in  Figs.  3,  4.  For  example,  when  the  hook  6A  engages 

with  the  needle  4A  as  shown  in  Fig.  3(a),  the  thread  8  is 
pulled  up  via  the  pulley  41  when  the  needle  4B  ascends 
as  shown  in  Fig.  3(b),  and  the  thread  8  is  thereby 
selected. 

When  the  main  shaft  30  rotates  further  so  that  it  is 
outside  the  energizing  permission  limits  shown  in  Fig.  7, 
the  energizing  permitting  means  16  switches  the  drive 
permission  signal  Ao  to  OFF.  The  outputs  from  the  AND 
gates  20,  21  then  both  drop  to  low  level  (OFF),  the  drive 
signal  So  drops  to  low  level,  and  the  energizing  of  the 
solenoid  5  is  stopped. 

On  the  other  hand,  when  the  thread  selecting  signal 
Ds  is  OFF,  the  drive  signal  So  is  permanently  OFF 
regardless  of  the  drive  permission  signal  Ao,  so  the 
thread  8  is  not  selected.  During  operation  of  the  weaving 
machine  3,  therefore,  the  thread  8  is  selected  according 
to  the  thread  selecting  signal  Ds. 

However,  if  the  operation  of  the  weaving  machine  3 
stops  at  a  time  Ta  as  shown  in  Fig.  6  due  for  example  to 
a  breakage  of  a  horizontal  thread,  generation  of  pulses 
by  the  rotary  encoder  ceases,  and  the  interval  t  meas- 
ured  by  the  timer  13  increases.  When  the  interval  t  does 
not  exceed  a  set  value  U,  the  signal  Ap  remains  ON,  the 
drive  signal  So  is  output  according  to  the  drive  permis- 
sion  signal  Ap  and  the  thread  selecting  signal  Ds,  and 
the  solenoid  5  is  energized.  However,  when  the  interval 
t  exceeds  the  set  value  U  at  a  time  Tb,  the  stop  signal  St 
output  by  the  comparison  means  1  4  changes  to  ON,  and 
the  signal  Ap  output  by  the  oscillating  means  15  begins 
oscillating. 

Due  to  the  oscillation  of  the  signal  Ap,  the  signals 
output  by  the  AND  gates  20  and  21  also  oscillate.  The 
solenoid  5  therefore  switches  alternately  ON  and  OFF 
with  a  predetermined  frequency,  and  is  intermittently 
energized. 

Even  when  energizing  of  the  solenoid  5  instantane- 
ously  stops,  it  does  not  lose  its  attractive  force  simulta- 
neously,  its  attractive  force  merely  declining  according  to 
an  intrinsic  time  constant.  Therefore,  if  the  time  from 
when  the  drive  signal  So  is  OFF  to  when  it  is  ON,  i.e.  the 
frequency  of  the  oscillating  means  15,  is  set  within  cer- 
tain  limits  such  that  the  solenoid  5  does  not  lose  its  attrac- 
tion  for  the  needles  4A,  4B,  overheating  of  the  solenoid 
5  can  be  prevented  while  the  needles  4A,  4B  are  still  sup- 
ported. 

When  the  damage  due  to  the  broken  horizontal 
thread  is  repaired  and  operation  of  the  weaving  machine 
3  is  resumed  at  a  time  Tc,  the  interval  t  measured  by  the 
timer  13  once  again  becomes  less  than  the  set  value  U. 
The  stop  signal  St  output  by  the  comparison  means  1  4 
is  therefore  again  OFF,  the  output  Ap  of  the  oscillating 
means  is  again  at  a  high  level,  and  the  drive  signal  So  of 
the  solenoid  5  is  once  again  output  continuously  at  a  con- 
stant  level. 

If  operation  of  the  weaving  machine  3  stops  at  a  time 
7c/  when  the  drive  permission  signal  Ao  is  OFF,  the  oscil- 
lating  means  15  generates  the  signal  Ap  from  a  time  Te 
when  the  interval  t  exceeds  the  set  time  U.  In  this  case, 
however,  as  the  drive  permission  signal  Ao  is  OFF,  the 
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signals  As,  So  output  by  the  AND  gates  20,  21  are  both 
OFF,  and  the  solenoid  5  is  not  energized. 

In  the  aforesaid  embodiment,  a  rotation  sensor  for 
detecting  the  rotation  speed  of  the  shaft  34,  and  an  angle 
sensor  for  detecting  the  rotation  angle  of  the  shaft  34  cor-  s 
responding  to  the  energizing  permission  range  shown  in 
Fig.  7,  may  be  provided  instead  of  the  rotary  encoder  1  1 
as  rotation  detection  means. 

Fig.  8  shows  another  embodiment  of  this  invention 
concerning  the  structure  of  the  controller.  n 

In  this  case,  the  controller  1  comprises  a  pulse  gen- 
erator  23,  counter  24  and  comparison  means  25  instead 
of  the  timer  13  and  comparison  means  14.  The  pulse 
generator  23  generates  a  pulse  at  an  interval  propor- 
tional  to  the  rotation  period  of  the  shaft  30.  The  counter  n 
24  counts  the  pulses  after  the  drive  permission  signal  Ao 
from  the  energizing  permitting  means  16  is  ON  so  as  to 
obtain  a  count  number  N,  and  resets  the  count  number 
N  when  the  energizing  permission  signal  Ao  is  OFF.  The 
comparison  means  25  outputs  a  stop  signal  St  when  the  2t 
count  number  N  exceeds  a  set  value  A/-|. 

When  the  weaving  machine  3  stops  in  a  time  span 
Ta  -  Tb  during  which  the  drive  permission  signal  Ao  is 
OFF,  as  shown  in  Fig.  9,  the  counter  24  does  not  operate, 
and  the  signal  Ap  output  by  the  oscillating  means  15  is  2t 
maintained  at  a  constant  level.  On  the  other  hand,  the 
thread  selecting  signal  Ds  from  the  signal  processing 
means  1  8  is  OFF  during  this  time,  so  the  drive  signal  So 
output  by  the  AND  gate  21  is  also  OFF,  and  the  solenoid 
5  remains  un-energized.  3< 

When  the  weaving  machine  3  stops  at  a  time  Tc 
when  the  drive  permission  signal  Ao  and  thread  select- 
ing  signal  Ds  are  both  ON  and  the  solenoid  5  is  ener- 
gized,  the  counter  24  has  counted  the  pulses  from  when 
the  drive  permission  signal  Ao  is  ON.  At  a  time  7c/  when  3t 
the  count  number  N  exceeds  the  set  value  A/-|,  the  com- 
parison  means  25  switches  the  stop  signal  St  to  ON,  and 
the  oscillating  means  15  generates  the  signal  Ap  with  a 
predetermined  frequency. 

As  a  result,  the  signals  As  and  So  output  by  the  AND  4t 
gates  20,  21  are  both  oscillated,  and  the  solenoid  5  is 
intermittently  energized  at  a  predetermined  frequency. 
Overheating  due  to  energizing  current  is  therefore  pre- 
vented  while  the  solenoid  5  supports  the  needle  4A  or 
4B.  4i 

At  a  time  Te  when  the  weaving  machine  3  resumes 
operation,  the  shaft  34  resumes  rotation,  the  drive  per- 
mission  signal  Ao  switches  OFF  and  the  count  number 
N  of  the  counter  24  is  reset.  The  oscillating  means  15 
therefore  stops  the  oscillation  of  the  signal  Ap,  the  signal  st 
Ap  thereafter  being  maintained  at  a  high  level. 

According  to  this  embodiment,  the  weaving  machine 
3  is  determined  to  have  stopped  operation  by  counting 
the  pulses  from  the  time  when  the  drive  permission  sig- 
nal  Ao  changes.  This  makes  it  unnecessary  to  directly  st 
detect  the  rotation  speed  or  period  of  the  main  shaft  30 
or  shaft  34,  so  the  construction  of  the  device  is  simpler 
than  that  of  the  aforesaid  first  embodiment. 

It  is  of  course  moreover  possible  to  determine  when 
the  weaving  machine  3  has  stopped  also  by  measuring 
the  time  from  when  the  drive  permission  signal  Ao 
changes  regardless  of  the  number  of  pulses  counted. 

The  embodiments  of  this  invention  in  which  an  exclu- 
sive  property  or  privilege  is  claimed  are  defined  as  fol- 
lows: 

Claims 

1  .  A  thread  selecting  device  (2)  for  use  with  a  weaving 
machine  (3),  comprising  a  needle  (4A,  4B)  for  select- 
ing  a  thread  (8)  used  in  said  machine  (3)  according 
to  a  displacement  of  said  needle  (4A,  4B),  means 
(7A.7B)  for  displacing  said  needle  (4A,  4B)  in  syn- 
chronism  with  an  operation  of  said  machine  (3),  an 
electromagnetic  actuator  (5)  for  maintaining  said 
needle  (4A,  4B)  in  a  predetermined  position,  and 
means  (11,  16,  17,  18,  19,  22)  for  supplying  ener- 
gizing  current  to  said  electromagnetic  actuator  (5)  in 
conjunction  with  said  machine  operation,  character- 
ized  in  that  said  device  (2)  further  comprises: 

means  (11,  13,  14,  23,  24,  25)  for  detecting 
an  interruption  of  said  machine  operation,  and 

means  (15,  20,  21)  for  oscillating  said  ener- 
gizing  current  when  said  interruption  is  detected. 

2.  A  thread  selecting  device  (2)  as  defined  in  claim  1  , 
wherein  said  detecting  means  (11,  13,  14,  23,  24, 
25)  comprises  means  (11,  13)  for  detecting  a  rota- 
tion  period  of  a  shaft  (30,  34)  which  rotates  in  syn- 
chronism  with  said  machine  operation,  and  means 
(1  4)  for  comparing  said  rotation  period  with  a  prede- 
termined  value. 

3.  A  thread  selecting  device  (2)  as  defined  in  claim  2, 
wherein  said  rotation  period  detecting  means  (1  1  , 
13)  comprises  means  (11)  for  generating  a  pulse  at 
an  interval  proportional  to  said  rotation  period  and 
means  (13)  for  detecting  said  interval,  and  wherein 
said  comparing  means  (14)  comprises  means  for 
comparing  said  interval  with  a  predetermined  value. 

4.  A  thread  selecting  device  (2)  as  defined  in  claim  1  , 
wherein  said  supplying  means  (11,  16,  17,  18,  19, 
22)  comprises  means  (11)  for  detecting  a  rotation 
position  of  a  shaft  (30,  34)  which  rotates  in  synchro- 
nism  with  said  machine  operation  and  means  (16) 
for  outputting  a  signal  for  permitting  said  energizing 
current  supply  only  when  said  position  is  within  a 
predetermined  range,  and  wherein  said  interruption 
detecting  means  (1  1  ,  13,  14,  23,  24,  25)  comprises 
means  (14)  for  determining  if  said  permitting  signal 
has  continued  for  longer  than  a  predetermined  time. 

5.  A  thread  selecting  device  (2)  as  defined  in  claim  1  , 
wherein  said  supplying  means  (11,  16,  17,  18,  19, 
22)  comprises  means  (11)  for  detecting  a  rotation 
position  of  a  shaft  (30,  34)  which  rotates  in  synchro- 
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nism  with  said  machine  operation  and  means  (1  6) 
for  outputting  a  signal  for  permitting  said  energizing 
current  supply  only  when  said  detected  position  is 
within  a  predetermined  range,  and  wherein  said 
interruption  determining  means  (11,  13,  14,  23,  24,  5 
25)  comprises  means  (23)  for  generating  a  pulse 
having  a  constant  frequency,  means  (24)  for  count- 
ing  pulses  emitted  while  said  energizing  permission 
continues,  and  means  (25)  for  determining  if  the 
counted  number  of  pulses  has  exceeded  a  prede-  w 
termined  value. 

A  thread  selecting  device  (2)  as  defined  in  claim  1  , 
wherein  said  supplying  means  comprises  means 
(11)  for  detecting  a  rotation  position  of  a  shaft  (30,  15 
34)  which  rotates  in  synchronism  with  said  machine 
operation  and  means  (16)  for  outputting  a  signal  for 
permitting  said  energizing  current  supply  only  when 
said  position  is  within  a  predetermined  range,  and 
wherein  said  oscillating  means  (15,  20,  21)  com-  20 
prises  means  (1  5)  for  outputting  an  oscillating  signal 
having  a  predetermined  frequency  when  said 
machine  operation  has  been  interrupted  and  output- 
ting  a  signal  having  a  constant  level  at  other  times, 
means  (20)  for  outputting  a  signal  being  a  logical  25 
product  of  said  permitting  signal  and  the  signal  out- 
put  by  said  oscillating  means  (15),  and  means  (21) 
for  oscillating  said  energizing  current  based  on  said 
signal  output  by  said  outputting  means  (20). 
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