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(54)  Method  for  controlling  restart  of  weaving  operation  of  loom 

(57)  When  weaving  operation  is  stopped  due  to  a 
weft  insertion  failure,  the  loom  is  driven  in  a  backward 
direction  so  that  pick  finding  is  conducted  and  a  defec- 
tive  weft  yarn  is  removed.  After  that,  the  loom  is  reset  to 
a  start  state.  In  this  case,  a  shed  is  formed  in  accord- 
ance  with  a  correction  pattern  SKsj  G=1  ,  2...)  instead  of 
a  regular  shedding  pattern  SKi.  By  setting  the  shedding 
size  of  the  correction  pattern  SKsj  to 

W=  |  Ws  |  <  W m ,  

the  warp  yarn  is  not  in  excessively  large  tension.  In  this 
manner,  weft  yarns  woven  into  a  fabric  before  the  occur- 
rence  of  weft  insertion  failure  are  not  undesirably 
moved,  thereby  keeping  the  density  of  weft  yarn  uni- 
form,  and  preventing  filling  bar  in  the  fabric. 
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Description 

The  present  invention  relates  to  a  method  for  con- 
trolling  restart  of  weaving  operation  of  a  loom  after  the 
loom  is  put  in  a  stopped  state  due  to  a  weft  insertion  fail-  s 
ure,  which  can  prevent  an  irregular  change  in  the  weft 
yarn  density  in  the  vicinity  of  the  cloth  fell,  and  keep  fill- 
ing  bar  from  being  formed  in  a  fabric. 

When  a  loom  such  as  jet  loom  is  put  in  a  stopped 
state  due  to  a  weft  insertion  failure,  the  loom  is  driven  in  n 
a  backward  direction  in  order  that  a  pick  finding  is  con- 
ducted  and  an  improperly  inserted  weft  yarn  is  com- 
pletely  removed  (hereinafter,  referred  to  as  "defective 
weft  yarn").  Then,  the  loom  is  reset  to  a  specific  start 
state  and  the  weaving  operation  is  restarted.  n 

In  this  case,  after  removing  the  defective  weft  yarn, 
a  new  weft  yarn  may  be  inserted  by  one  pick  (hereinaf- 
ter,  one-pick  weft  yarn  insertion).  Then,  the  loom  is 
reset  to  a  specific  start  state  and  the  weaving  operation 
is  restarted.  2t 

When  the  conventional  art  described  above  is 
employed  in  the  manufacture  of  a  fabric  such  as  denim, 
there  is  a  disadvantage  that  the  density  of  the  weft  yarn 
discontinuously  varies  in  the  vicinity  of  the  cloth  fell,  so 
that  a  filling  bar  is  formed  in  the  fabric.  21 

A  fabric  cannot  have  a  desired  specific  weft  yarn 
density  by  beating  only  at  once,  but  several  times  of 
beating  are  required.  Therefore,  the  weft  yarn  density 
varies  from  rough  to  tight  in  the  vicinity  of  the  cloth  fell 
as  distanced  from  the  cloth  fell.  When  a  weft  insertion  3< 
failure  occurs  and  the  weaving  operation  is  stopped,  the 
loom  is  driven  in  a  backward  direction  in  order  that  a 
pick  finding  is  conducted.  Then,  the  loom  is  reset  to  a 
start  state,  and  the  weaving  operation  is  restarted.  In 
the  initial  period  in  which  a  weft  yarn  is  inserted  after  3t 
restarting  of  the  operation,  a  shedding  motion  is  driven 
in  accordance  with  a  regular  shedding  pattern.  There- 
fore,  the  shed  is  formed  at  the  maximum  shedding  size. 
As  a  result,  as  the  waving  operation  proceeds,  the  weft 
yarn  density  varies  from  rough  to  tight  in  the  vicinity  of  4t 
the  cloth  fell  as  distanced  from  the  cloth  fell,  causing  the 
formation  of  filling  bar  in  the  fabric. 

More  specifically,  a  filling  bar  is  formed  in  the  fabric 
due  to  the  following  cause.  When  the  shed  is  formed  at 
the  maximum  shedding  size,  the  warp  yarn  is  in  an  41 
excessively  large  tension.  In  this  state,  a  weft  yarn 
inserted  prior  to  the  occurrence  of  the  weft  insertion  fail- 
ure  is  moved  toward  a  winding  side  by  being  strongly 
drawed  between  the  upper  warp  yarn  and  the  lower 
warp  yarn.  st 

It  is  a  major  objective  of  the  present  invention  to 
provide  a  method  for  controlling  restart  of  weaving  oper- 
ation  of  a  loom  which  has  overcome  the  problems  resid- 
ing  in  the  prior  art. 

The  present  invention  is  directed  to  a  method  for  5i 
controlling  restart  of  weaving  operation  of  a  loom  after 
weaving  is  stopped  due  to  a  weft  insertion  failure,  a 
defective  waft  yarn  is  pick  found  and  removed.  The 

inventive  method  is  characterized  by  keeping  the  shed- 
ding  size  smaller  than  a  maximum  shedding  size  of  a 
regular  shedding  pattern  at  least  during  a  period  from 
pick  finding  of  a  defective  weft  yarn  to  first  insertion  of  a 
weft  yarn  after  restart. 

According  to  the  present  invention,  it  may  be  appre- 
ciated  to  remove  a  defective  weft  yarn  and  insert  a  new 
weft  yarn  by  one  pick. 

Further,  it  may  be  appreciated  to  keep  the  shedding 
size  constant  at  least  during  a  period  from  pickf  inding  of 
a  defective  weft  yarn  to  first  insertion  of  a  weft  yarn  after 
restart. 

In  this  method,  the  shedding  size  is  controlled  to  be 
smaller  than  a  maximum  shedding  size  of  a  regular 
shedding  pattern  at  least  during  a  period  from  pick  find- 
ing  of  a  defective  weft  yarn  to  first  insertion  of  a  waft 
yarn  after  restart.  Accordingly,  the  density  of  weft  yarn  is 
kept  constant,  thereby  preventing  formation  of  cloth  fell 
in  a  fabric. 

Figure  1  is  block  diagram  schematically  showing  an 
entire  system  of  a  loom  embodying  the  present 
invention; 
Figure  2  is  a  block  diagram  showing  a  position  indi- 
cator  of  the  loom; 
Figure  3  is  a  diagram  illustrating  an  operation  of  the 
loom; 
Figure  4  is  a  diagram  illustrating  a  twill  weave  fabric; 
Figure  5  is  a  block  diagram  illustrating  a  first  modifi- 
cation  of  the  position  indicator; 
Figure  6  is  a  block  diagram  illustrating  a  second 
modification  of  the  position  indicator; 
Figure  7  is  a  diagram  illustrating  an  operation  of  the 
first  modification;  Figure  8  is  a  diagram  illustrating 
an  operation  of  the  third  modification;  and 
Figure  9  is  a  block  diagram  illustrating  a  configura- 
tion  a  third  modification  of  the  present  invention. 

In  Figure  1  ,  a  loom  includes  an  electric  shedding 
motion.  The  shedding  motion  includes  a  position  indica- 
tor  10  and  a  drive  controller  20  which  are  connected  in 
series.  The  drive  controller  20  controls  a  driving  motor 
M  exclusively  used  for  driving  a  driving  mechanism  WM 
such  as  a  crank  mechanism.  The  driving  controller  20 
drives  the  driving  motor  M  in  the  forward  and  backward 
directions  so  as  to  operate  the  heddle  frames  WF 
upward  and  downward  through  the  driving  mechanism 
WM.  In  general,  a  plurality  of  heddle  frames  are  respec- 
tively  controlled  by  an  independent  driving  mechanism 
WM,  a  driving  motor  M,  a  driving  controller  20,  and  a 
position  indicator  10.  In  Figure  1  ,  only  one  heddle  frame 
WF  is  shown. 

An  output  of  an  encoder  EN1  is  connected  to  a 
position  indicator  10.  The  encoder  EN1  is  connected  to 
a  main  shaft  A  of  the  loom  and  detects  a  rotational  angle 
6  of  the  main  shaft  A.  The  main  shaft  A  is  connected  to 
a  main  motor  (not  shown).  To  the  position  indicator  10, 
a  loom  starting  signal  Ss,  a  loom  reverse  rotation  signal 
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Sc  are  input  through  a  loom  control  circuit  (not  shown). 
A  target  rotation  amount  P0  is  input  from  the  posi- 

tion  indicator  1  0  to  the  drive  controller  20.  At  the  same 
time,  to  the  drive  controller  20,  a  rotational  amount  Pf  of 
the  driving  motor  M  detected  by  an  encoder  EN2  is  also  s 
input.  The  encoder  EN2  is  connected  to  the  driving 
motor  M.  The  target  rotation  amount  P0  and  the  rotation 
amount  Pf  are  composed  of  a  train  of  pulse  having  a 
polarity  (positive  or  negative)  to  represent  a  rotational 
direction  and  a  rotational  amount  of  the  driving  motor  M.  10 

In  Figure  2,  a  rotational  angle  6  signal  is  output  from 
the  encoder  EN1  is  input  to  a  step  counter  11  in  the 
position  indicator  1  0.  The  step  counter  1  1  is  connected 
to  a  shedding  pattern  setting  device  12,  and  a  signal  is 
sent  and  received  therebetween.  is 

The  output  of  the  shedding  pattern  setting  device 
1  2  is  connected  to  a  target  rotation  amount  generator 
13.  To  the  target  rotation  amount  generator  13,  the  rota- 
tional  angle  6  signal  from  the  encoder  EN1  is  input.  The 
output  of  the  target  rotation  amount  generator  1  3  is  con-  20 
nected  to  the  drive  controller  20  through  a  switch  1  7. 

The  rotational  angle  6  signal  is  also  input  to  a  cor- 
rection  pattern  setting  device  14  and  a  switching  signal 
generator  16.  To  the  correction  pattern  setting  device 
1  4.  the  respective  outputs  of  the  shedding  pattern  set-  25 
ting  device  12  and  the  switching  signal  generator  16  are 
connected.  The  output  of  the  correction  pattern  14  is 
connected  to  another  target  rotation  amount  generator 
15.  To  the  target  rotation  amount  generator  15,  the  rota- 
tional  angle  6  signal  is  input.  The  output  of  the  target  30 
rotation  amount  generator  1  5  is  connected  to  the  switch 
17. 

To  the  switching  signal  generator  1  6,  another  output 
of  the  shedding  pattern  setting  device  12  is  connected. 
The  loom  starting  signal  Ss  and  the  loom  reverse  rota-  35 
tion  signal  Sc  are  input  to  the  switching  signal  generator 
1  6.  The  output  of  the  switching  signal  generator  1  6  is 
connected  to  the  correction  pattern  setting  device  14 
and  the  switch  1  7. 

In  Figure  2,  the  shedding  pattern  setting  device  12  40 
can  set  the  regulars  shedding  pattern  SKi  (i=1  ,2...Nr)  for 
the  heddle  frames  WF  in  order  to  weave  a  fabric.  In  the 
shedding  pattern  SKi,  a  shedding  size  W  of  the  heddle 
frame  WF  is  determined  with  respect  to  the  rotational 
angle  6  of  the  main  shaft  A  every  cycle  number  M  (N=1  ,  45 
2...Nr)  of  repeat  number  Nr. 

Figure  4  shows  an  exemplary  twill  weave  fabric 
manufactured  using  four  heddle  frames  WFj  (j=  1  ,  2...4) 
in  repeat  number  Nr=  4.  In  Figure  3,  the  respective 
shedding  pattern  SKij  (i=1,  2,  ...4,  J=1,  2...4)  corre-  so 
sponds  to  the  respective  cycle  number  N. 

In  accordance  with  the  shedding  pattern  SKil,  the 
heddle  frame  WF1  is  moved  downward  to  form  a  shed 
at  the  maximum  downward  shedding  size  W=-Wm  in 
the  cycle  number  N=2,  and  in  turn,  is  moved  upward  to,  ss 
form  a  shed  at  the  maximum  upward  shedding  size 
W=Wm  in  the  another  cycle  number  N.  During  the 
operation,  the  heddle  frame  WF1  is  started  to  smoothly 

move  downward  in  a  cycle  number  N=1  at  the  rotational 
angle  6=90°  ,  and  the  shed  is  completely  closed  at  the 
shedding  size  W=0  at  the  rotational  angle  6=285°  .  In 
the  next  cycle  number  N=2  at  the  rotational  angle  6=90° 
,  the  heddle  frame  WF1  is  smoothly  moved  downward  to 
form  a  shed  at  the  maximum  downward  shedding  size, 
and  in  turn,  is  smoothly  moved  upward  to  completely 
close  the  shed  at  the  shedding  size  W=0  at  the  rota- 
tional  angle  6=285°  .  Then,  in  the  subsequent  cycle 
number  N=3,  the  heddle  frame  WF1  is  moved  upward  to 
form  the  shed  at  the  maximum  upward  shedding  size  at 
the  rotational  angle  6=90°  .  The  other  heddle  frames 
WF2,  WF3,  and  WF4  are  operated  in  the  same  manner 
as  the  heddle  frame  WF1  ,  except  that  they  are  operated 
to  move  downward  to  form  a  shed  at  the  maximum 
downward  shedding  size  W=-Wm  in  the  cycle  numbers 
N=3,  N=4,  and  N=1  respectively,  and  in  turn,  are  oper- 
ated  to  move  upward  to  form  a  shed  at  the  maximum 
upward  shedding  size  W=Wm  in  other  cycle  numbers 
according  with  the  shedding  pattern  SKi2,  SKi3,  SKi4. 

When  the  shedding  pattern  SKi  is  set,  the  shedding 
pattern  setting  device  12  stores  the  shedding  pattern 
SKi,  and  outputs  the  repeat  number  Nr  of  the  shedding 
pattern  SKi  to  the  step  counter  1  1  .  The  step  counter  1  1 
counts  the  cycle  numbers  N=1,  2,  ...Nr  by  measuring 
the  rotational  angle  6  of  the  main  shaft  A,  and  outputs 
the  counted  cycle  numbers  to  the  shedding  pattern  set- 
ting  device  12.  When  the  main  shaft  A  is  rotated  in  a  for- 
ward  direction,  the  step  counter  1  1  increments  the  cycle 
number  N  by  every  rotational  angle  6=0°  to  360°  ,  and 
resets  the  N=Nr+1  to  N=1.  Contrary  to  this,  when  the 
main  shaft  A  is  rotated  in  a  reverse  direction,  the  step 
counter  1  1  decrements  the  cycle  number  N  by  every 
rotational  angle  6=360°  ,  and  resets  the  N=0  to  N=Nr  . 

Based  on  the  cycle  number  N  output  from  the  step 
counter  11,  the  shedding  pattern  setting  device  12 
reads  the  shedding  pattern  SKi  (i=N)  which  corre- 
sponds  to  the  cycle  number  N,  and  outputs  the  read 
shedding  pattern  Ski  to  the  target  rotational  amount 
generator  13.  The  target  rotation  amount  generator  13 
calculates  the  rotational  direction  and  the  rotational 
amount  of  the  driving  motor  M  required  for  achieving  the 
shedding  pattern  SKi  provided  from  the  shedding  pat- 
tern  setting  device  12,  and  determines  the  target  rota- 
tion  amount  P01.  The  target  rotation  amount  P01  is 
defined  by  a  train  of  pulse  which  corresponds  to  the 
rotational  angle  6  of  the  main  shaft  A. 

Figure  3  shows  a  movement  of  the  heddle  frames 
WF  from  the  specific  cycle  number  N  at  the  rotational 
angle  6=90°  to  the  next  cycle  number  N=N+1  at  the 
rotational  angle  6=90°  .  The  target  rotation  amount  gen- 
erator  1  3  generates  a  negatively-polarized  pulse  train  to 
operate  the  corresponding  heddle  frame  WF  to  move 
downward,  and  generates  a  positively-polarized  pulse 
train  to  operate  the  heddle  frame  WF  to  move  upward. 
The  target  rotation  amount  generator  1  3  outputs  a  neg- 
atively-polarized  pulse  train  and  a  positively-polarized 
pulse  train  as  a  target  rotation  amount  P01  for  operating 
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the  heddle  frame  WF  to  move  upward  to  form  a  shed  at 
the  maximum  upward  shedding  size  Wm  and  to  move 
downward  to  form  a  shed  at  the  maximum  downward 
shedding  size  -Wm.  The  moving  speed  of  the  heddle 
frame  WF  can  be  controlled  by  changing  the  density  of 
the  train  of  the  pulse  defining  the  target  rotation  amount 
P01  .  The  target  rotation  amount  generator  13  is  config- 
ured  so  as  not  to  output  the  target  rotation  amount  P01 
in  the  period  of  the  other  rotational  angle  6. 

In  this  manner,  the  target  rotation  amount  P01  out- 
put  from  the  target  rotation  amount  generator  1  3  is  input 
to  the  driving  controller  20  as  a  target  rotation  amount 
P0  when  the  loom  is  in  a  normal  operation.  When  the 
operation  is  started  by  the  loom  starting  signal  Ss,  and 
the  loom  is  put  in  the  normal  operation  at  the  point 
where  the  main  shaft  A  is  rotated  to  the  specific  rota- 
tional  angle  6=6s  ,  the  switch  17  is  switched  to  be  con- 
nected  to  the  target  rotation  amount  generator  13 
through  the  switching  signal  generator  16.  Then,  the 
driving  controller  20  controls  the  driving  motor  M  to 
drive  at  the  rotation  amount  Pf  in  correspondence  with 
the  target  rotation  amount  P0,  the  heddle  frame  WF  are 
thereby  operated  to  move  upward  and  downward 
through  the  driving  mechanism  WM.  In  other  words,  the 
movement  of  the  heddle  frame  WF  synchronizes  with 
the  rotational  angle  6  of  the  main  shaft  A,  and  a  regular 
shedding  motion  is  produced  by  the  heddle  frame  WF  in 
accordance  with  the  shedding  pattern  SKi. 

Referring  to  Figure  3,  a  state  where  a  weft  insertion 
failure  occurs  during  a  normal  operation  will  be 
described.  When  a  weft  insertion  failure  occurs  in  the 
cycle  number  N=2,  a  weft  filler  (not  shown)  outputs  a 
signal  indicating  the  occurrence  of  the  weft  insertion  fail- 
ure.  Upon  receiving  the  loom  stopping  signal  from  the 
loom  controlling  circuit  (not  shown),  the  weft  yarn  inser- 
tion  is  immediately  stopped.  The  loom  is  turned  into  an 
inertial  operation  state  and  then  is  in  the  stopped  state 
in  the  next  cycle  number  N=3  at  the  rotational  angle 
6=175°  .  When  the  loom  is  in  the  stopped  state,  the 
respective  heddle  frames  WFj  are  operated  in  accord- 
ance  with  the  regular  shedding  patterns  SKij.  As  the 
weft  yarn  insertion  is  failed  in  the  cycle  number  N=2,  the 
weft  yarn  insertion  is  inhibited  in  the  next  cycle  number 
N=3. 

The  shedding  pattern  setting  device  12  outputs 
information  (hereinafter,  referred  to  a  reverse  informa- 
tion  h)  indicating  whether  or  not  the  shed  position  is 
reversed  from  up  to  down  by  the  movement  of  the  hed- 
dle  frame  WF  from  up  to  down,  or  is  reversed  from  down 
to  up  by  the  movement,  of  the  heddle  frame  WF  from 
down  to  up  in  the  period  from  the  cycle  number  N=2  in 
which  the  weft  insertion  failure  has  occurred  to  the  next 
cycle  number  N=3.  For  example,  in  Figure  3,  the  shed- 
ding  pattern  setting  devices  12,  12  respectively  output 
the  reverse  information  h  corresponding  to  the  heddle 
frames  WF1  and  WF2.  However,  neither  of  the  shed- 
ding  pattern  setting  devices  12,  12  output  the  reverse 
information  h  corresponding  to  the  heddle  frames  WF3 

and  WF4.  In  other  words,  the  shed  position  is  reversed 
by  reversing  the  movement  of  the  heddle  frames  WF1 
and  WF2  in  accordance  with  the  shedding  pattern  SKil, 
SKi2  in  the  cycle  numbers  N=2  and  3.  However,  the 

5  movement  of  the  heddle  frames  WF3  and  WF4  is  not 
reversed,  and  they  are  continuously  operated  to  form 
the  shed  at  the  maximum  upward  shedding  size  Wm. 

When  the  loom  is  in  a  stopped  state  in  the  cycle 
number  N=3,  the  control  circuit  (not  shown)  for  the  weft 

10  yarn  removing  device  starts  to  operate,  the  loom  is 
thereby  automatically  driven  in  a  backward  direction  by 
the  main  motor  to  the  state  of  the  cycle  number  N=2  at 
the  rotation  angle  6=90°  (Figure  3(1)).  In  this  manner, 
pick  finding  of  the  defective  weft  yarn  is  conducted.  In 

is  this  case,  the  loom  control  circuit  (not  shown)  generates 
a  loom  reverse  signal  Sc,  and  the  switching  signal  gen- 
erator  1  6  actuates  the  correction  pattern  setting  device 
14  at  a  specific  time  in  accordance  with  the  presence  or 
absence  of  the  reverse  information  h  provided  from  the 

20  shedding  pattern  setting  device  12.  At  the  same  time, 
the  switching  signal  generator  1  6  switches  the  input  of 
the  switch  1  7  from  the  target  rotation  amount  generator 
1  3  to  the  target  rotation  amount  generator  1  5. 

As  no  reverse  information  h  is  output  by  the  respec- 
25  tive  shedding  pattern  setting  device  1  2  corresponding  to 

the  switching  signal  generators  16,  16,  the  switching 
signal  generators  16,16  which  respectively  correspond 
to  the  heddle  frames  WF3  and  WF4  in  Figure  3  actuate 
the  correction  pattern  setting  device  1  4  at  the  same  time 

30  of  the  generation  of  the  loom  reverse  signal  Sc.  As  a 
result,  the  switch  17  is  switched.  The  correction  pattern 
setting  device  14  outputs  a  specific  correction  pattern 
SKs  to  the  target  rotation  amount  generator  1  5.  The  tar- 
get  rotation  amount  generator  1  5  can  actuate  the  corre- 

35  sponding  heddle  frame  WF  in  accordance  with  the 
correction  pattern  SKs.  When  the  main  shaft  A  of  the 
loom  is  driven  in  a  backward  direction,  the  target  rota- 
tion  amount  generator  15  generates  a  target  rotation 
amount  P02  at  the  rotational  angle  6  for  driving  the  driv- 

40  ing  motor  M  in  accordance  with  the  correction  pattern 
SKs.  Then,  the  target  rotation  amount  generator  1  5  out- 
puts  the  target  rotation  amount  P02  as  a  target  rotation 
amount  P0  to  the  driving  controller  20  through  the  switch 
17. 

45  As  shown  in  Figure  3,  the  correction  patterns  SKs3, 
SKs4  which  respectively  correspond  to  the  heddle 
frames  WF3  and  WF4  turn  into  the  shedding  pattern 
SKi3  and  SKi4  when  the  operation  is  stopped.  In  the 
cycle  number  N=2  at  the  rotational  angle  6=285°  ,  the 

so  heddle  frames  WF3  and  WF4  are  operated  to  form  a 
shed  at  the  specific  shedding  size  W=Ws<Wm  ,  and 
the  shed  is  maintained  at  the  shedding  size  Ws  at  the 
rotational  angle  6=285°  or  less. 

Contrary  to  this,  when  the  reverse  information  h  is 
55  input  by  the  shedding  pattern  setting  device  1  2  to  the 

switching  signal  generator  16,  the  switching  signal  gen- 
erator  1  6  actuates  the  correction  pattern  setting  device 
14  at  the  point  where  the  main  shaft  A  is  rotated  at  the 

4 
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rotational  angle  6  =200°  or  less  in  the  cycle  number 
N=2,  and  switches  the  switch  1  7.  In  Figure  3,  the  heddle 
frames  WF1  and  WF2  are  operated  in  accordance  with 
the  regular  shedding  pattern  Ski1,  SKi2  along  with  the 
forward  and  backward  rotation  of  the  main  shaft  A.  After 
that,  the  heddle  frames  WF1  and  WF2  are  operated  in 
accordance  with  the  correction  pattern  SKs1  ,  SKs2  out- 
put  from  the  respective  corresponding  correction  pat- 
tern  setting  device  14.  In  Figure  3,  the  correction  pattern 
SKs1  ,  SKs2  turn  into  the  shedding  patterns  SKi1  ,  SKi2 
at  the  rotational  angle  6=200°  in  the  cycle  number  N=2. 
After  that,  the  heddle  frames  WF1  and  WF2  are  oper- 
ated  to  form  a  shed  kept  at  the  specific  shedding  size 
W=-Ws>-Wm  ,  and  W=Ws<Wm  . 

By  driving  the  loom  in  a  backward  direction  to  the 
state  of  the  cycle  number  N=2  at  the  rotational  angle 
6=90°  ,  the  pick  finding  of  the  defective  weft  yarn  can  be 
conducted.  In  this  case,  the  heddle  frame  WFj  is  moved 
to  form  the  shed  at  the  shedding  size  W=Ws  ,  and 

W = - W s < - W m  

becomes  |  Ws  |  <  Wm. 
When  the  pick  finding  of  the  defective  weft  yarn  is 

completed,  the  defective  weft  yarn  is  automatically 
removed  by  starting  the  weft  yarn  removing  device. 
Subsequently,  the  loom  is  further  driven  in  a  backward 
direction  to  the  state  of  the  cycle  number  N=1  at  the 
rotational  angel  6=  285°  ,  where  the  operation  is 
stopped.  In  this  stopped  state,  the  loom  is  reset  to  the 
starting  position,  and  the  heddle  frames  WFj  are  oper- 
ated  to  form  the  shed  kept  at  the  specific  shedding  size 
W=Ws  ,  W=-Ws  . 

Subsequently,  the  loom  is  restarted  through  the 
loom  controlling  circuit  (not  shown).  At  this  time,  the 
loom  starting  signal  Ss  is  input  to  the  switching  signal 
generator  16,  while  the  switching  signal  generator  16 
does  not  switch  the  switch  1  7.  More  specifically,  after 
the  operation  is  restarted,  the  correction  pattern  setting 
device  14  is  actuated  at  the  rotational  angle  6  of  the 
main  shaft  A.  The  correction  pattern  setting  device  14  is 
maintained  in  a  driving  state  until  the  main  shaft  A 
rotates  to  the  rotational  angle  6  at  which  the  switch  1  7  is 
switched.  In  other  words,  the  correction  pattern  setting 
device  14  is  maintained  in  a  driving  state  until  the  main 
shaft  A  is  rotated  to  the  rotational  angle  6=200°  in  the 
cycle  number  N=2  for  the  heddle  frames  WF1  and  WF2 
and  to  the  rotational  angle  6=175°  in  the  cycle  number 
N=3  for  the  heddle  frame  WF3  and  WF4. 

More  specifically,  the  heddle  frames  WF1  and  WF2 
are  operated  in  accordance  with  the  correction  pattern 
SKs1  ,  SKs2  to  form  the  shed  kept  at  the  shedding  size 
W=  |  Ws  |  until  the  main  shaft  A  is  rotated  to  the  rota- 
tional  angle  6=200°  in  the  cycle  number  N=2.  When  the 
main  shaft  A  is  rotated  to  the  rotational  angle  6=200°  , 
the  heddle  frames  WF1  and  WF2  are  in  turn  operated  in 
accordance  with  the  regular  shedding  pattern  SKi1, 

SKi2.  The  switching  signal  generator  16  which  corre- 
sponds  to  the  heddle  frames  WF1  and  WF2  puts  the 
correction  pattern  setting  device  14  in  a  stopped  state  in 
the  cycle  number  N=2  at  the  rotational  angle  6=  200°  , 

5  and  switches  the  input  of  the  switch  1  7  from  the  target 
rotation  amount  generator  15  to  the  target  rotational 
amount  generator  1  3.  The  target  rotation  amount  gener- 
ator  13  is  always  in  the  operation  state  in  accordance 
with  the  shedding  pattern  SKi  provided  from  the  shed- 

10  ding  pattern  setting  device  12,  regardless  of  the  opera- 
tion  of  the  switching  signal  generator  1  6,  the  correction 
pattern  setting  device  14,  and  the  switch  17. 

On  the  other  hand,  after  the  weaving  operation  is 
restarted,  the  heddle  frames  WF3  and  WF4  are  oper- 

15  ated  to  form  the  shed  kept  at  the  specific  shedding  size 
W=Ws  in  accordance  with  the  correction  pattern  SKs3, 
SKs4  until  the  main  shaft  A  is  rotated  to  the  rotational 
angle  6  =285°  in  the  cycle  number  N=2.  When  the  main 
shaft  A  is  rotated  to  the  rotational  angle  6=175°  in  the 

20  cycle  number  N=3,  the  correction  patterns  SKs3  and 
SKs4  turn  into  the  shedding  pattern  SKi3,  SKi4,  so  that 
the  heddle  frames  WF3  and  WF4  are  operated  in 
accordance  with  the  shedding  pattern  SKi3,  SKi4. 

In  Figure  3,  the  point  where  the  rotation  of  the  main 
25  shaft  reaches  the  rotational  angle  6=200°  in  the  cycle 

number  N=2  is  a  point  Tw  where  the  weft  yarn  is 
inserted  in  the  cycle  number  N=2.  Therefore,  the  cor- 
rection  pattern  SKsj  (j=  1,  2,  ...4)  may  be  arbitrarily 
defined  as  far  as  each  heddle  frame  WFj  can  be  control- 

30  led  to  form  the  shed  at  the  shedding  size 
W=  |  Ws  |  which  is  smaller  than  the  maximum 

shedding  size 
|  Wm  |  of  the  regular  shedding  pattern  Skij.  For 

example,  the  shedding  size  W  of  the  shedding  pattern 
35  SKs3,  SKs4  in  the  stopped  state  and  the  specific  shed- 

ding  size  W=Ws  in  restarting  the  operation  can  form  a 
straight  line  connected  to  each  other. 

When  the  loom  is  put  in  the  stopped  state  due  to  the 
weft  insertion  failure,  the  loom  is  automatically  driven  in 

40  a  backward  direction  to  the  state  of  the  cycle  number 
N=2  at  the  rotational  angle  6=285°  (Figure  3(2)).  In  this 
case,  the  loom  may  be  further  driven  in  a  backward 
direction  by  hand  to  the  state  where  the  pick  finding  is 
completed.  Then,  the  defective  weft  yarn  is  removed  by 

45  hand.  Subsequently,  the  loom  may  be  driven  in  a  back- 
ward  direction  to  be  reset  to  the  start  state.  When  pick 
finding  is  conducted  automatically  or  manually  and  then 
the  defective  weft  yarn  is  removed,  a  weft  yarn  may  be 
automatically  or  manually  inserted  by  one  pick.  After 

so  that,  the  loom  is  reversed  to  the  restart  state.  When  a 
weft  yarn  is  inserted  by  one  pick,  the  weft  yarn  insertion 
is  inhibited  in  an  initial  weft  yarn  insertion  period  Tw 
after  restarting  the  operation. 

Modifications  of  the  embodiment  will  be  described. 
55  Figure  5  shows  a  first  modification  of  the  construction 

shown  in  Figure  2.  In  this  modification,  two  target  rota- 
tion  amount  generators  13  and  15  are  integrated  into 
one  target  rotational  amount  generator  1  3  by  disposing 

5 
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the  switch  17  on  the  input  side  of  the  target  rotational 
amount  generator.  When  switching  the  switch  17,  the 
target  rotation  amount  generator  13  generates  a  target 
rotation  amount  P01  or  P02  based  on  either  the  signal 
indicating  the  shedding  pattern  SKi  output  from  the  out- 
put  pattern  setting  device  12  or  the  signal  indicating  the 
correction  pattern  SKs  output  from  the  correction  pat- 
tern  setting  device  14  by  switching  the  switch  17.  The 
generated  target  rotation  amount  P01  or  P02  can  be  out- 
put  to  the  driving  controller  20  as  a  target  rotation 
amount  P0. 

Figure  6  shows  a  second  modification.  The  position 
indicator  10  may  be  provided  with  a  base  speed  calcu- 
lator  1  9  for  calculating  a  target  base  speed  Vb  of  the 
driving  motor  M.  To  the  base  speed  calculator  19,  a 
rotational  speed  Va  of  the  main  shaft  A  output  from  the 
speed  detector  1  9a  is  input.  To  the  base  speed  calcula- 
tor  19,  either  the  shedding  pattern  SKi  output  from  the 
shedding  pattern  setting  device  1  2  or  the  correction  pat- 
tern  SKs  output  from  the  correction  pattern  setting 
device  14  is  input  through  the  switch  17  which  is  in  the 
interlocking  operation  with  the  switch  17a.  The  speed 
detector  1  9a  can  detect  the  rotational  speed  Va  of  the 
main  shaft  A  when  the  rotational  angle  6  of  the  main 
shaft  A  is  input  thereto. 

The  target  base  speed  Vb  output  from  the  base 
speed  calculator  1  9  is  introduced  to  the  speed  controller 
22  in  the  driving  controller  20.  The  driving  controller  20 
includes  an  error  detector  21  ,  a  speed  controller  22,  and 
a  current  controller  23  connected  in  series.  To  the  error 
detector  21  ,  the  target  rotation  amount  P0  and  the  rota- 
tional  amount  Pf  of  the  driving  motor  M  are  input 
respectively.  To  the  speed  controller  22,  the  rotational 
speed  Vf  of  the  driving  motor  M  is  feedback  through  the 
speed  detector  24.  To  the  current  controller  23,  the  driv- 
ing  current  Im  of  the  driving  motor  M  is  fedback  through 
the  current  detector  CT. 

The  error  detector  21  compares  the  target  rotation 
amount  P0  with  the  rotation  amount  Pf  of  the  driving 
motor  M  to  calculate  the  rotation  amount  error 
AP=P0-Pf  .  The  obtained  rotation  amount  error 
AP=P0-Pf  is  transferred  to  the  speed  controller  22  as  a 
speed  indicating  value  V0.  On  the  other  hand,  the  base 
speed  calculator  1  9  receives  the  rotation  speed  Va  of 
the  main  shaft  A  from  the  speed  detector  1  9a  to  calcu- 
late  the  target  base  speed  Vb  of  the  driving  motor  M 
required  for  achieving  the  shedding  pattern  SKi  or  the 
correction  pattern  SKs  in  synchronization  with  the  rota- 
tional  speed  Va.  As  the  target  base  speed  Vb  corre- 
sponds  to  the  target  rotation  amount  P01  or  the  target 
rotation  amount  P02,  it  is  in  the  value  proportional  to  the 
frequency  of  their  pulse  and  has  the  pulse  polarity  iden- 
tical  to  the  pulse  polarity  of  the  target  rotation  amount 
P01  or  the  target  rotation  amount  P02.  Therefore,  the 
speed  controller  22  compares  the  rotation  speed  Vf  of 
the  driving  motor  M  with  the  speed  indicating  value  V0 
output  from  the  error  detector  21  and  the  target  base 
speed  Vb  output  from  the  base  speed  calculator  1  9.  As 

a  result,  the  speed  controller  22  forms  a  negative  feed- 
back  for  controlling  speed  of  the  driving  motor  M.  The 
current  controller  22  also  can  form  a  negative  feedback 
in  the  same  manner. 

5  The  shedding  pattern  SKij  can  be  also  attained  by  a 
manner  other  than  that  shown  in  Figure  3.  For  example, 
in  Figure  7,  the  shedding  pattern  SKi1  linearly  changes 
between  the  maximum  upward  shedding  size  W=Wm 
and  the  maximum  downward  shedding  size  W=-Wm  .  In 

10  the  cycle  number  N=1  at  the  rotational  angle  6=61  0  ,  the 
shed  formed  at  the  maximum  upward  shedding  size 
W=Wm  is  being  closed.  At  the  rotational  angle  6=62°  , 
after  completely  closed,  a  shed  is  in  turn  being  opened 
upward.  In  the  cycle  number  N=2  at  the  rotational  angle 

15  6=63°  ,  the  shed  is  opened  downward  at  the  maximum 
downward  shedding  size  W=-Wm  ,  and  is  then  being 
closed.  At  the  rotational  angle  6=64°  ,  after  the  shed  is 
completely  closed,  a  shed  is  being  opened  upward.  In 
the  cycle  number  3  at  the  rotational  angle  6=65°  ,  the 

20  shed  is  opened  at  the  maximum  upward  shedding  size 
W=Wm. 

In  Figure  7,  when  a  weft  insertion  failure  occurs  in 
the  cycle  number  N=2,  the  loom  is  put  in  the  stopped 
state  in  the  next  cycle  number  N=3  at  the  rotational 

25  angle  6=66°  .  In  the  subsequent  pick  finding  step,  the 
regular  shedding  pattern  is  switched  to  the  correction 
pattern  SKs1,  where  the  heddle  frames  are  operated  to 
form  the  shed  at  the  specific  shedding  size 
W=-Ws>-Wm  in  the  cycle  number  N=2  at  the  rotational 

30  angle  6§634°  .  Then,  the  pick  finding  of  the  defective 
weft  yarn  is  conducted  and  the  defective  waft  yarn  is 
removed.  After  that,  the  loom  is  reset  to  the  start  state  in 
the  cycle  number  N=1  at  the  rotational  angle  6=62°  . 
When  the  operation  is  restarted,  the  is  kept  to  open  at 

35  the  shedding  size  W=-Ws  in  accordance  with  the  cor- 
rection  pattern  SKs1  until  the  initial  period  Tw  in  which  a 
waft  yarn  is  inserted  is  passed  in  the  cycle  number  N=2 
at  the  rotational  angle  6=634°  .  After  that,  the  loom  is 
returned  in  a  normal  operation  mode  in  accordance  with 

40  the  shedding  pattern  SKi1.  When  the  defective  waft 
yarn  is  removed  but  no  waft  yarn  is  inserted  by  one  pick, 
a  waft  yarn  is  inserted  in  a  regular  manner  in  the  initial 
period  Tw  after  the  operation  is  restarted.  When  a  weft 
yarn  is  inserted  by  one  pick,  the  normal  weft  yarn  inser- 

45  tion  is  omitted  in  the  initial  period  Tw. 
The  shedding  pattern  SKij  can  be  attained  by  still 

another  manner  depending  on  the  fabric  to  be  manufac- 
tured,  as  shown  in  Figure  8. 

In  Figure  8,  when  a  waft  insertion  failure  occurs  in 
so  the  cycle  number  N=Ns  ,  the  loom  is  put  in  a  stopped 

state  in  the  next  cycle  number  N=Ns+1  at  the  rotational 
angle  6=285°  while  the  upper  warp  yarn  Wa  and  the 
lower  warp  yarn  Wb  are  crossed  to  each  other  (1)  in  Fig- 
ure  8.  Then,  the  main  shaft  A  is  put  in  the  stopped  state 

55  while  the  shedding  motion  is  maintained  to  run.  In  this 
manner,  pick  finding  of  the  defective  weft  yarn  W1  is 
conducted  and  the  defective  weft  yarn  W1  is  removed 
(2)  in  Figure  8.  After  that,  a  new  weft  yarn  W3  is  inserted 

6 
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by  one  pick  (3)  in  Figure  8  and  the  upper  warp  yarn  Wa 
and  the  lower  warp  yarn  Wb  (hereinafter,  referred  to  the 
lower  warp  yarn)  are  crossed  each  other  (4)  in  Figure  8 
to  accommodate  the  inserted  weft  yarn  therebetween. 
In  Figure  8,  reference  numerals  W2,  W2...  indicate  weft 
yarns  inserted  prior  to  the  occurrence  of  the  weft  inser- 
tion  failure.  When  the  operation  is  proceeded  from  the 
state  (1)  in  Figure  8  to  the  state  (2)  in  Figure  8,  the 
upper  warp  yarn  Wa  is  pulled  up  and  the  lower  warp 
yarn  Wb  is  pulled  down  to  form  a  opened  space  there- 
between  in  accordance  with  the  shedding  pattern  SKi 
(i=Ns)  in  the  cycle  number  N=Ns,  without  being 
opened  at  the  maximum  shedding  size  W=Wm  .  In  this 
case,  the  shedding  size  W  is  suppressed  to 

W=  |  Ws  |  <  W m  

without  reaching  W=Wm  . 
In  the  above-described  manner,  a  weft  yarn  W3  is 

inserted  by  one  pick  in  the  space  between  the  upper 
warp  yarn  Wa  and  the  lower  warp  yarn  Wb.  After  that,  a 
loom  is  reset  to  a  specific  start  state  by  driving  a  main 
shaft  A  in  a  backward  direction  to  the  state  of  the  cycle 
number  N=Ns  at  the  rotational  angle  6=90°  in  Figure 
8(5).  In  this  case,  even  if  the  reed  connected  to  the  main 
shaft  A  or  the  nozzle  for  weft  yarn  insertion  disposed  on 
the  reel  are  moved,  the  weft  yarn  W3  inserted  by  one 
pick  is  never  unexpectedly  loosened.  As  a  result,  there 
is  no  fear  of  generating  a  filling  bar. 

Subsequently,  the  operation  is  restarted,  and  each 
heddle  frame  WF  is  driven  in  accordance  with  the  cor- 
rection  pattern  SKs.  The  correction  pattern  SKs  is 
switched  to  the  regular  shedding  pattern  SKi  in  the  cycle 
number  N=Ns+1  at  the  rotational  angle  6=6s=45°  . 
During  the  operation  in  accordance  with  the  correction 
pattern  SKs,  the  shed  is  formed  at  the  shedding  size 

W=  |  Ws1  |  <  W m  

in  the  initial  period  Tw  in  which  a  weft  yarn  is  inserted 
after  restarting  the  operation,  as  is  step  of  the  pick  find- 
ing  of  the  defective  weft  yarn  W  where  the  shed  is 
formed  at  the  shedding  size  W=  |  Ws  |  . 

The  operation  shown  in  Figure  8  can  be  attained  by 
adding  a  pulse  generator  18  and  an  OR-gate  18a  to  the 
position  indicator  10  (see  Figure  9).  To  the  pulse  gener- 
ator  18,  a  data  indicating  the  shedding  pattern  SKi  is 
input  from  the  shedding  pattern  setting  device  12,  and 
also  a  signal  Sa  indicating  a  pick  finding  (hereinafter, 
referred  to  as  "pick  finding  signal  Sa")  and  a  signal  Sb 
indicating  to  hold  the  weft  yarn  (hereinafter,  referred  to, 
as  "hold  indicating  signal  Sb")  are  input.  The  output  of 
the  pulse  generator  18  is  connected  to  the  OR-gate 
18a.  The  OR-gate  18a  is  connected  to  the  output  of  the 
switch  17. 

After  the  loom  is  put  in  a  stopped  state,  the  pick 

finding  signal  Sa  is  generated  and  is  input  to  the  pulse 
generator  18.  Upon  receiving  the  pick  finding  signal  Sa, 
the  pulse  generator  18  generates  a  target  rotational 
amount  P03  referring  to  the  shedding  pattern  SKi.  As  a 

5  result,  the  corresponding  heddle  frame  WF  is  operated 
in  accordance  with  the  shedding  pattern  SKi  employed 
in  the  cycle  number  N=Ns  ,  so  that  the  pick  finding  of 
the  defective  weft  yarn  W1  is  thereby  conducted.  In  this 
case,  as  the  loop  is  put  in  a  stopped  state  and  the  pick 

10  finding  indicating  signal  Sa  is  generated,  the  switch  17 
is  switched  to  a  neutral  position  through  the  switching 
signal  generator  1  6.  After  a  defective  weft  yarn  W1  is 
removed  and  a  new  weft  yarn  W3  is  inserted  by  one 
pick,  the  hold  indicating  signal  Sb  is  generated  and  is 

15  input  to  the  pulse  generator  18.  When  the  pulse  gener- 
ator  1  8  receives  the  hold  indicating  signal  Sb,  the  corre- 
sponding  heddle  frame  WF  is  operated  to  close  the 
shed. 

When  the  weaving  operation  is  restarted,  the 
20  switching  signal  generator  16  actuates  the  correction 

pattern  setting  device  1  4,  and  the  switch  1  7  is  switched 
to  be  connected  to  the  target  rotation  amount  generator 
15.  In  this  manner,  the  corresponding  heddle  frame  WF 
is  operated  in  accordance  with  the  correction  pattern 

25  SKs.  Subsequently,  in  the  cycle  number  N=Ns+1  at  the 
rotational  angle  6=6=45°,  the  switch  17  is  switched  to 
be  connected  to  the  target  rotation  amount  generator  1  3 
by  the  switching  signal  generator  1  6,  the  correction  pat- 
tern  SKs  is  thereby  turned  to  the  regular  shedding  pat- 

30  tern  SKi. 
In  Figure  8,  the  weaving  operation  can  be  restarted 

without  inserting  a  weft  yarn  by  one  pick  prior  to  restart- 
ing  the  operation.  In  other  words,  when  the  loom  is  put 
in  a  stopped  state,  the  main  shaft  A  is  also  put  in  a 

35  stopped  state  and  only  the  shedding  motion  is  main- 
tained  to  drive,  so  that  the  pick  finding  of  the  defective 
weft  yarn  W1  is  conducted  and  the  defective  weft  yarn 
W1  is  removed  (1)  and  (2)  in  Figure  8.  After  that,  only 
the  shedding  motion  is  still  driven  to  operate  the  heddle 

40  frames  WF  to  form  the  shed  at  the  shedding  size 

W=  |  W0  |  < W m  

45  without  reaching  the  maximum  shedding  size  W=Wm  . 
Subsequently,  the  main  shaft  A  is  driven  in  a  backward 
direction  so  as  to  reset  the  loom  to  a  start  state  (for 
example,  in  the  cycle  number  N=Ns  at  the  rotational 
angle  6=350°  ).  Then,  the  weaving  operation  is 

so  restarted.  After  restarting  the  operation,  the  shedding 
motion  still  operates  the  heddle  frames  to  form  the  shed 
at  the  shedding  size  W=  |  W0  |  <Wm  .  When  the  shed- 
ding  size  reaches  the  value  W=  |  W0  |  equivalent  to  the 
value  W=  |  W0  |  of  the  regular  shedding  pattern  SKi  in 

55  the  cycle  number  N=Ns+1  ,  the  shedding  motion  in  turn 
operates  the  heddle  frames  WF  in  accordance  with  the 
regular  shedding  pattern  Ski. 

As  described  above,  according  to  the  present 

7 
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invention,  when  the  loom  is  put  in  a  stopped  state  by 
detecting  a  weft  insertion  failure  and  then  the  operation 
is  restarted,  the  shedding  motion  is  controlled  to  form  a 
shed  smaller  than  a  shed  formed  in  a  normal  operation. 
Therefore,  during  this  period,  a  warp  yarn  is  in  a  5 
remarkably  smaller  tension  than  the  conventional  man- 
ner  where  the  shed  is  formed  at  a  maximum  size  in 
accordance  with  the  regular  shedding  pattern.  In  this 
manner,  the  warp  yarn  is  not  in  excessively  large  ten- 
sion,  and  therefore,  the  density  of  weft  yarn  is  kept  con-  w 
stant.  Consequently,  filling  bar  is  not  formed  in  the 
fabric. 

It  may  be  appreciated  to  reduce  the  shed  to  a  mini- 
mum  size  which  assures  insertion  of  a  weft  yarn  by  one 
pick  after  removing  a  defective  weft  yarn,  or  first  inser-  is 
tion  of  weft  yarn  after  restarting  the  operation.  Prefera- 
bly,  the  shedding  size  is  set  to  a  size  of  about  55  to  97%, 
and  more  preferably  about  55  to  90%,  of  the  maximum 
shedding  size  of  the  regular  shedding  pattern.  If  the 
shedding  size  is  set  to  much  smaller,  a  weft  yarn  cannot  20 
be  inserted.  On  the  other  hand,  if  the  shedding  size  is 
set  to  much  larger,  the  tension  of  a  warp  yarn  cannot  be 
suppressed  to  a  suitable  value. 

In  the  present  invention,  a  loom  includes  an  electric 
shedding  motion  for  operating  the  heddle  frames  by  a  25 
driving  motor  for  exclusive  use.  By  the  shedding  motion, 
the  shedding  size  of  the  shed  can  be  changed  when- 
ever  necessary.  The  smaller  shedding  size  is  main- 
tained  until  an  initial  weft  yarn  insertion  is  completed 
after  restarting  the  operation.  Accordingly,  filling  bar  in  30 
the  fabric  can  be  assuredly  prevented. 

According  to  the  present  invention,  also,  a  new  weft 
yarn  is  inserted  by  one  pick  after  a  defective  weft  yarn  is 
removed  until  the  weaving  operation  is  restarted.  This 
can  eliminate  insertion  of  a  weft  yarn  during  an  initial  35 
insertion  period  after  restart.  As  a  result,  filling  bar  in  the 
fabric  can  be  further  assuredly  prevented.  More  specifi- 
cally,  when  a  defective  weft  yarn  is  removed  and  a  new 
weft  yarn  is  inserted  by  one  pick  before  the  weaving 
operation  is  restarted,  the  insertion  position  of  a  new  40 
weft  yarn  by  one  pick  can  be  accurately  controlled, 
unlike  inserting  of  a  new  weft  yarn  in  the  normal  opera- 
tion.  This  insertion  of  a  new  weft  yarn  before  restart  can 
correct  the  disorder  of  the  cloth  fell  caused  due  to  oper- 
ation  stop,  reverse  movement,  and  operation  restart.  45 

According  to  the  present  invention,  further,  the  shed 
is  kept  in  a  constant  size  smaller  than  the  maximum  size 
of  the  regular  shedding  pattern  at  least  during  a  period 
from  pick  finding  of  a  defective  weft  yarn  to  first  insertion 
of  a  weft  yarn  after  restart.  During  this  constant  period,  so 
any  drive  of  the  heddle  frames  of  the  shedding  motion 
will  not  be  required. 

Claims 
55 

1.  A  method  for  controlling  restart  of  weaving  opera- 
tion  of  a  loom  after  pick  finding  and  removing  a 
defective  weft  yarn,  characterized  by  keeping  the 

shedding  size  smaller  than  a  maximum  shedding 
size  of  a  regular  shedding  pattern  at  least  during  a 
period  from  pick  finding  of  a  defective  weft  yarn  to 
first  insertion  of  a  weft  yarn  after  restart. 

2.  A  method  for  controlling  restart  of  weaving  opera- 
tion  according  to  claim  1  ,  wherein  the  defective  weft 
yarn  is  removed  and  a  new  weft  yarn  is  inserted  by 
one  pick  before  restarting  the  weaving  operation. 

3.  A  method  for  controlling  restart  of  weaving  opera- 
tion  according  to  claim  1  or  2,  wherein  the  shedding 
size  is  kept  constant  at  least  during  a  period  from 
pick  finding  of  a  defective  weft  yarn  to  first  insertion 
of  a  weft  yarn  after  restart. 
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