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@)  Apparatus  for  displaying  weft  detecting  result  in  a  jet  loom. 

(57)  The  apparatus  provides  a  facilitated  setting  of 
reference  number  of  pulse  signals  for  compari- 
son  with  the  number  of  pulse  signals  converted 
from  electrical  signals  generated  by  a  photo- 
electrically-operated  weft  detector.  Electrical 
signals  generated  by  the  photoelectrically  oper- 
ated  weft  detector  (6)  are  converted  into  pulse 
signals  by  the  comparator  and  converter  circuit 
(9),  and  the  AND  circuit  (10)  finds  a  logical 
product  of  the  above  pulse  signals  and  a  time 
signal  provided  by  the  weft  detection  time  sig- 
nal  generator  circuit  (11).  The  number  of  high- 
level  signals  generated  by  the  AND  circuit  (10) 
represents  the  number  of  pulse  signals  gener- 
ated  from  weft  detection  during  a  predeter- 
mined  period  of  time  in  one  cycle  of  weft 
insertion,  and  these  pulse  signals  (S4)  are  coun- 
ted  by  the  computer  control  (C  ̂ for  each  weft 
pick. 
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1  EPO 

The  present  invention  relates  to  an  apparatus  in 
a  jet  loom  for  detecting  a  weft  and  displaying  the  result 
of  said  weft  detection. 

A  weft  detector  of  photoelectric  type  is  used  for 
detectong  the  presence  of  a  weft  inserted  by  air  jet  in 
an  jet  loom.  This  type  of  weft  detector  is  disclosed  by 
Publication  of  the  unexamined  Japanese  Patent 
Application  No.  61-239059  (1986).  This  weft  detector 
is  adapted  to  emit  light  against  a  weft  and  receive  light 
reflected  therefrom  thereby  to  sense  the  variation  in 
the  amount  of  the  reflected  light  for  transmitting  a 
pulse  signal  when  the  magnitude  of  an  electrical  sig- 
nal  produced  according  to  the  variation  is  greater  than 
a  predetermined  value.  Such  conversion  of  a  electri- 
cal  signal  into  a  pulse  signal  is  made  for  the  purpose 
of  distinguishing  a  weft  from  foreign  matters  such  as 
fly.  The  number  of  pulse  signals  generated  when  a 
weft  is  detected  is  so  different  from  the  number  of 
pulse  signals  produced  when  fly  is  detected  that  the 
comparison  of  the  number  of  pulse  signal  generated 
from  the  detection  by  the  weft  detector  with  a  pre- 
determined  number  can  make  it  possible  to  disting- 
uish  a  weft  from  fly.  However,  the  number  of  pulse 
signals  to  be  thus  produced  varies  noticeably  depend- 
ing  on  the  kind,  count  number,  color,  etc.  of  a  weft  to 
be  detected,  as  well  as  on  the  arrival  time  at  which  the 
leading  end  of  an  inserted  weft  reaches  a  predeter- 
mined  terminating  extremity  position  in  the  weft  inser- 
tion  passage  across  the  loom.  Therefore,  setup 
adjustment  of  a  reference  number  of  pulse  signals  to 
be  compared  with  variable  numbers  of  pulse  signals 
generated  from  weft  detection  is  a  very  complicated 
and  time-consuming  procedure. 

If  the  reference  number  of  pulse  signals  is  set  too 
large,  a  weft  tends  to  fail  to  be  detected  properly  in 
spite  that  there  actually  exists  a  weft.  If  the  reference 
signal  number  is  set  to  small,  on  the  other  hand,  the 
tendency  of  a  weit  being  detected  in  spite  that  there 
actually  exists  no  such  weft  is  increased.  Such  errors 
in  weft  detection  will  invite  downtime  in  production 
operation  due  to  frequent  unnecessary  stops  of  the 
loom  if  the  reference  pulse  signal  number  is  too  large, 
or  idle  weaving  operation,  i.e.  the  loom  being  in  weav- 
ing  motion  without  insertion  of  a  weft  if  the  reference 
number  is  too  small. 

Therefore,  an  object  of  the  present  invention  is  to 
provide  an  apparatus  in  a  jet  loom  which  can  permit 
easy  and  optimum  setup  adjustment  of  reference 
pulse  signal  number  for  comparison  with  the  number 
of  pulse  signals  generated  from  weft  detection. 

To  achieve  the  above  object,  the  present  inven- 
tion  provides  an  apparatus  for  displaying  weft  detect- 
ing  result  in  a  jet  loom  comprising 
photoelectrically-operated  means  for  detecting  a  weft, 
said  weft  detecting  means  being  adapted  to  generate 
electrical  signals  in  accordance  with  a  change  in  the 
amount  of  light  received  by  the  detecting  means,  com- 
parator  and  converter  means  for  comparing  the  elec- 
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trical  signals  generated  by  the  photoelectrical  weft 
detecting  means  with  a  threshold  valve  and  then  con- 
verting  the  electrical  signals  into  pulse  signals  accord- 
ing  to  the  comparison,  counting  means  for  counting 

5  the  number  of  pulse  signals  generated  by  the  com- 
parator  and  converter  means  during  a  predetermined 
period  of  time  in  one  complete  weft  insertion  cycle  for 
each  weft  pick,  and  display  means  fordisplaying  a 
value  indicating  the  number  of  pulse  signals  counted 

10  by  the  counting  means. 
Pulse  signals  generated  by  the  comparator  and 

converter  means  are  counted  for  each  weft  pick,  or 
counted  alternatively  as  an  average  number  for  one 
pick  by  counting  such  pulse  signals  of  a  plurality  of 

15  weft  picks.  The  number  of  pulse  signals  thus  counted 
is  shown  on  the  display  means.  The  pulse  signal  num- 
ber  can  be  shown  only  while  the  loom  is  at  a  stop  or 
constantly,  as  required.  The  number  on  display  can 
be  used  as  a  reference  aid  in  setting  a  reference  pulse 

20  signal  number  for  comparison  with  the  number  of 
pulse  signals  produced  from  weft  detection. 

The  following  will  describe  an  embodiment  of  the 
displaying  apparatus  as  applied  to  a  jet  loom  for  hand- 
ling  two  different  colors  of  wefts  while  making  refer- 

25  ence  to  the  accompanying  drawings  including  FIGS. 
1  to  6  which  show  the  following: 

FIG.  1  is  a  schematic  diagram  showing  in  combi- 
nation  a  weft  inserting  apparatus  and  a  weft 
detecting  and  displaying  circuit; 

30  FIG.  2  shows  the  input  mode  screen  on  the  dis- 
play  device; 
FIG.  3  shows  the  detecting  mode  screen  on  the 
display  device 
FIG.  4  is  a  graph  showing  the  condition  of  weft 

35  detection; 
FIG.  5  is  first  part  of  the  flow  chart  showing  the 
weft  detection  result  displaying  program;  and 
FIG.  6  is  second  part  of  the  flow  chart  showing  the 
weft  detection  result  displaying  program. 

40  Each  of  wefts  Ŷ  ,  Y2  flown  from  main  weft  insert- 
ing  nozzles  1A,  1B,  respectively,  by  air  jets  injected 
therefrom  is  assisted  in  flying  through  a  warp  shed  by 
relayed  air  jets  issued  from  a  plurality  of  auxiliary 
nozzles  2,  3,  4,  5.  If  the  weft  insertion  is  done  properly, 

45  the  leading  end  of  each  inserted  weft  Ŷ  ,  Y2  is  detec- 
ted  by  a  weft  detector  6  of  photoelectric  reflection  type 
which  is  disposed  at  a  predetermined  extremity  posi- 
tion  for  weft  detection  in  the  weft  travelling  passage. 

The  weft  detector  6  emits  light  against  the  leading 
so  end  of  the  inserted  weft  moving  therepast  and 

receives  light  reflected  therefrom  for  generating  elec- 
trical  signals  in  accordance  with  the  amount  of  light 
received.  The  electrical  signals  are  transmitted  to  a 
comparator  and  converter  circuit  9  through  an 

55  amplifier  circuit  7  and  a  filter  circuit  8.  The  curved  line 
Si  shown  in  FIG.  4  represents  input  electrical  signal 
to  the  comparator  and  converter  circuit  9.  The  com- 
paratorand  converter  circuit  9  compares  the  input  sig- 
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nal  Si  with  a  threshold  value  "d"  indicated  by  straight 
line  D  in  FIG.  4  and  converts  those  portions  of  the  sig- 
nals  Si  which  exceed  the  threshold  value  "d"  into 
pulse  signals  S2  shown  in  FIG.  4. 

The  comparator  and  converter  circuit  9  is  connec- 
ted  to  an  AND  circuit  10  which  finds  a  logical  product 
of  the  pulse  signals  S2  inputted  thereto  by  the  com- 
parator  and  converter  circuit  10  and  a  weft  detection 
time  signal  S3  provided  by  a  weft  detection  time  signal 
generator  circuit  1  1  connected  at  its  output  to  the  AND 
circuit  10.  The  signals  S4  shown  in  FIG.  4  represent 
pulse  signals  generated  by  the  AND  circuit  10. 

The  pulse  signals  S4  from  the  AND  circuit  10  are 
transmitted  to  a  computer  control  which  in  turn 
makes  judgment  whether  or  not  a  weft  Ŷ  (wherein 
i=1  ,  2)  is  detectably  present  by  comparing  the  number 
N|P  of  pulse  signals  S4  (wherein  i=1  ,  2)  for  each  of  the 
two  different  wefts  Y;  with  a  predetermined  value  (or 
an  integer)  according  to  a  predetermined  two-color 
weft  insertion  pattern  and  selects  either  continuing  or 
interrupting  the  weaving  operation  of  the  loom. 

The  computer  congrol  has  connected  thereto 
an  imput  device  12  for  inputting  reference  values  Z, 
(wherein  i:  1  ,  2)  and  a  display  device  1  3  selectably  dis- 
playing  input  mode  screen  G2  shown  in  FIG.  2  and 
detection  mode  screen  G2  shown  in  FIG.  3  depending 
on  the  position  of  a  mode  selector  switch  (not  shown) 
provided  on  the  display  device  12.  The  input  mode 
screen  Ĝ   is  selected  in  inputting  the  reference  values 
Zl  while  the  detection  mode  screen  G2  is  used  to  dis- 
play  the  number  of  pulse  signals  hi  f  transmitted  from 
the  AND  circuit  10  to  the  computer  control 

Injection  of  air  from  the  main  weft  inserting 
nozzles  1A,  1B  is  controlled  by  a  solenoid-operated 
valves  Vl  V2,while  injection  of  air  from  the  auxiliary 
weft  inserting  nozzles  2-5  is  controlled  by  similar  sol- 
enoid-operated  valves  V3,  V4,  V5,  V6.  To  be  more 
specific,  air  injection  from  each  nozzle  takes  place 
when  the  solenoid  of  its  associated  valve  is  being 
energized,  thereby  opening  the  valve,  and  the  air 
injection  is  stopped  when  the  same  solenoid  is 
deenergized,  thereby  closing  the  valve.  The  valves 
Vl  V2  are  connected  to  air  tanks  14,  15  for  holding 
therein  air  under  pressure,  respectively,  and  the  val- 
ves  V3-V6  are  connected  to  a  common  air  tank  16. 
These  air  tanks  14,  15,  16,  are  in  turn  connected  to  a 
main  air  tank  20  for  holding  therein  source  air  under 
pressure  via  electricallyoperated  air  pressure  control 
valves  17,  18,  19,  respectively. 

The  solenoid-operated  valves  V̂ -Ve  are  actuated 
to  open  or  close  in  response  to  a  command  from  the 

control  c»  which  provides  such  command  in  res- 
ponse  to  signals  transmitted  from  a  rotary  encoder  21 
monitoring  the  current  angle  of  rotation  of  the  weaving 
loom. 

There  are  provided  pressure  detectors  22,  23,  24 
which  are  connected  at  their  input  to  the  air  tanks  14, 

15,  16,  respectively,  for  detecting  the  air  pressures  in 
these  tanks,  and  at  their  output  to  a  computer  control 
C2  for  transmitting  thereto  information  of  detected  air 
pressures.  The  control  C2  thus  provides  a  feedback 

5  control  of  the  pressure  control  valves  17,  18,  19  with 
the  aid  of  the  information  of  the  current  air  pressures 
detected  by  the  pressure  detectors  22,  23,  24. 

Referring  to  FIG.  2  showing  an  input  mode  screen 
Gl  COLOR1  on  the  screen  represents  the  weft  Ŷ  

10  released  from  the  main  inserting  nozzle  1A  and 
COLOR2  the  weft  Y2  released  from  the  other  nozzle 
1  B,  respectively.  On  the  same  screen  G ,̂Z  ̂ indicates 
a  reference  number  of  pulse  signals  set  for  the  weft 
Yi  and  Z2  a  similar  reference  number  set  for  the  weft 

15  Y2.  These  reference  pulse  signal  numbers  Zu  Z2  can 
be  set  by  inputting  them  from  the  input  device  12  with 
the  screen  shown  in  its  input  mode  selected  by  the 
above  selector  switch. 

FIGS.  5  and  6  provide  a  flow  chart  showing  the 
20  weft  detection  display  program  according  to  which  the 

computer  control  performs  its  function  of  display- 
ing  the  pulse  signals  generated  from  weft  detection. 

The  computer  control  counts  the  number  high- 
level  signals  generated  by  the  AND  circuit  10,  i.e.  the 

25  number  Uf  of  the  pulse  signals  S4.  When  the  number 
"p"  of  weft  picks  for  each  of  the  different  wefts  Yj 
reaches  a  predetermined  number  "M",  the  control 
calculates  to  find  an  average  value  <N|P>,  or  the  aver- 
age  number  of  pulse  signals  counted  for  one  pick, 

30  from  the  pulse  signals  countd  during  "M"  times  of  weft 
picks.  This  average  value  <hif>  can  be  expressed  by 
the  equation  (1)  shown  below. 

<N.;P>  =  [  E  N j P / M ]  x  p=l  1  J 

The  control  provides  this  calculated  average 
40  valve  <N|P>  to  the  display  device  13.  If  the  display 

device  1  3  is  then  set  for  its  detection  mode  screen  G2 
as  shown  in  FIG.  3  with  the  selector  switch  so  placed, 
the  display  device  13  shows  on  the  screen  G2  this 
average  value  <N|P>.  hî   on  the  detect  mode  screen  G2 

45  represents  the  average  number  of  counted  pulse  sig- 
nals  for  the  weft  Ŷ  and  N2  the  average  number  of 
counted  pulse  signals  for  the  weft  Y2. 

If  the  average  value  <hif>  fails  to  reach  the  refer- 
ence  pulse  signal  number  Z„  the  loom  operation  is 

so  caused  to  stop.  Even  after  such  a  stop  of  the  loom,  the 
control  Ci  keeps  <hif>  to  be  displayed  continuously 
on  the  display  device  13.  Thus,  a  loom  operator  can 
change  the  reference  number  Z,  while  having  refer- 
ence  to  the  value  <Uf>  of  actually  counted  pulse  sig- 

55  nals  then  displayed  on  the  detection  mode  screen  G2. 
This  change  is  made  in  the  input  mode  with  the  mode 
selector  switch  placed  in  its  input  mode  position  to 
make  the  input  mode  screen  Ĝ   to  be  displayed. 

3 
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The  average  value  <NjP>  on  the  detection  mode 
screen  G2  represents  the  condition  of  pulse  signal 
detection  just  before  the  loom  is  stopped.  Therefore, 
comparison  between  this  <NjP>  on  the  display  value 
of  reference  number  Zj  permits  the  loom  operator  to 
judge  whether  or  not  the  setting  of  the  latter  reference 
number  Z|  is  appropriate,  thus  allowing  the  operator  to 
make  proper  setting  of  a  new  reference  pulse  signal 
number  on  the  basis  of  the  actual  number  of  pulse  sig- 
nals  generated  during  the  loom  operation.  Setting  of 
the  reference  pulse  signal  number  Ẑ   through  such 
comparison  reflects  a  change  in  the  kind,  count  num- 
ber,  color  of  weft,  as  well  as  in  the  arrival  time  of  the 
weft  leading  end  at  the  position  defined  by  the  weft 
detector  6.  Thus,  setting  of  an  optimum  reference 
pulse  signal  number  Zj  for  error-free  weft  detection 
can  be  made  easily. 

When  the  loom  operation  is  resumed,  the  com- 
puter  control  Ci  displays  the  average  value  <N|P>  by 
counting  the  pulse  signals  generated  during  "M"  times 
of  weft  picks  in  the  same  manner  as  described  earlier. 

Changing  of  the  reference  pulse  signal  number  Zj 
for  the  setup  adjustment  can  be  done  with  the  input 
mode  screen  Ĝ   selected  on  the  display  device  13 
even  while  the  loom  is  in  weaving  operation.  In  this 
setup  adjustment,  the  average  value  <NjP>  then  dis- 
played  can  be  used  as  data  for  reference  in  changing 
the  Zj  setting.  Such  setup  adjustment  with  the  loom  in 
operation  is  usually  performed  during  the  phase  of 
trial  weaving  operation. 

It  is  to  be  noted  that  the  present  invention  is  not 
limited  to  the  above-described  embodiment,  but  prac- 
ticed  in  other  ways.  For  example,  it  may  be  so 
arranged  that  an  alarm  is  energized  for  warning  if  the 
average  value  <NjP>  of  counted  pulse  signal  number 
is  decreased  gradually.  A  probable  couse  of  such  a 
decrease  in  the  average  value  <NjP>  includes  a  dec- 
rease  in  the  working  performance  of  the  weft  detector 
6.  Thus,  warning  obtainable  from  the  counted  pulse 
signal  can  help  the  operator  to  acknowledge  such  a 
trouble  with  the  weft  detector  6. 

Further  modified  embodiment  is  contemplatable 
wherein  additional  information  of  maximum  and  mini- 
mum  values  of  counted  pulse  signal  number,  as  well 
as  the  average  value,  are  shown  on  the  display  device 
so  that  setting  of  the  reference  pulse  signal  number  is 
performed  while  making  reference  to  such  additional 
information. 

As  it  would  be  now  apparent  from  the  foregoing 
description,  the  invention  can  offer  a  useful  advan- 
tage  in  that  setting  of  an  optimum  number  of  pulse  sig- 
nals  used  for  weft  detection  can  be  accomplished  on 
the  basis  of  the  condition  of  weft  detection  during 
actual  weaving  operation  because  the  number  of 
pulse  signals  generated  during  the  weaving  operation 
is  displayed  and  the  setting  can  be  made  while  having 
reference  to  the  displayed  information. 

The  apparatus  provides  a  facilitated  setting  of 

reference  number  of  pulse  signals  for  comparison 
with  the  number  of  pulse  signals  converted  from  elec- 
trical  signals  generated  by  a  photoelectrically-oper- 
ated  weft  detector.  Electrical  signals  generated  by  the 

5  photoelectrical^  operated  weft  detector  6  are  conver- 
ted  into  pulse  signals  by  the  comparator  and  con- 
verter  circuit  9,  and  the  AND  circuit  10  finds  a  logical 
product  of  the  above  pulse  signals  and  a  time  signal 
provided  by  the  weft  detection  time  signal  generator 

10  circuit  11.  The  number  of  high-level  signals  generated 
by  the  AND  circuit  1  0  represents  the  number  of  pulse 
signals  generated  from  weft  detection  during  a  pre- 
determined  period  of  time  in  one  cycle  of  weft  inser- 
tion,  and  these  pulse  signals  S4  are  counted  by  the 

15  computer  control  for  each  weft  pick. 

DESIGNATION  OF  REFERENCE  NUMERALS 

6  ...  Photoelectrically-operated  weft  detector;  9  ... 
20  Comparator  and  converter  circuit;  10  ...  AND  circuit 

comprising  part  of  the  counting  means;  13  ...  Display 
device;  ...  Computer  control  comprising  part  of  the 
counting  means. 

25 
Claims 

1  .  Apparatus  for  displaying  weft  detecting  result  in  a 
jet  loom  comprising: 

30  photoelectrically-operated  means  (6)  for 
detecting  a  weft  (Y ,̂  said  weft  detecting  means 
(6)  being  adapted  to  generate  electrical  signals 
(S^  in  accordance  with  a  change  in  the  amount 
of  light  received  by  said  detecting  means; 

35  comparator  and  converter  means  (9,  10, 
1  1)  for  comparing  the  electrical  signals  generated 
by  said  photoelectrical  weft  detecting  means  (6) 
with  a  threshold  valve  and  then  converting  the 
electrical  signals  into  pulse  signals  according  to 

40  the  comparison; 
counting  means  for  counting  the  number  of 

pulse  signals  generated  by  said  comparator  and 
converter  means  during  a  predetermined  period 
of  time  in  one  complete  weft  insertion  cycle  for 

45  each  weft  pick;  and 
display  means  for  displaying  a  value  indi- 

cating  the  number  of  pulse  signals  counted  by 
said  counting  means. 

so  2.  Apparatus  for  displaying  weft  detecting  result  in  a 
jet  loom  comprising: 

photoelectrically-operated  means  (6)  for 
detecting  a  weft  (Y ,̂  said  weft  detecting  means 
(6)  being  adapted  to  generate  electrical  signals 

55  (S^  in  accordance  with  a  change  in  the  amount 
of  light  received  by  said  detecting  means; 

comparator  and  converter  means  (9,  10, 
1  1)  for  comparing  the  electrical  signals  generated 

4 
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by  said  photoelectrical  weft  detecting  means  (6) 
with  a  threshold  valve  and  then  converting  the 
electrical  signals  into  pulse  signals  according  to 
the  comparison; 

counting  means  for  counting  the  numberof  5 
pulse  signals  generated  by  said  comparator  and 
converter  means  during  a  predetermined  period 
of  time  in  one  complete  weft  insertion  cycle  for 
each  weft  pick. 

10 
3.  Apparatus  as  claimed  in  claim  2,  further  compris- 

ing  display  means  (G  ̂ for  displaying  a  value  (Z^ 
indicating  the  numberof  pulse  signals  counted  by 
said  counting  means  (10). 

15 
4.  Apparatus  as  claimed  in  claim  1  ,  2  or  3,  further 

comprising  an  input  device  (12)  for  setting  mini- 
mum  and  maximum  numberof  said  pulse  signals 
(S4)  for  a  particular  type  of  weft  yarn  (Y). 

20 
5.  Apparatus  as  claimed  in  of  claim  4,  further  com- 

prising  means  for  detecting  changes  of  the  num- 
ber  of  pulse  signals  (S4). 

6.  Apparatus  as  claimed  in  claim  5,  further  compris-  25 
ing  alarm  means  that  ar  actuated  when  the 
changes  of  the  number  of  pulse  signals  (S4) 
reaches  a  preset  value. 

7.  Jet  loom  with  an  apparatus  for  displaying  weft  30 
detecting  results  as  claimed  in  any  of  claims  1  to 
6. 
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