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©  According  to  the  present  invention,  a  cloth  (MA) 
unrolled  from  a  rolled  cloth  (M)  and  spread  and 
having  at  least  laterally  continuous  patterns  is  fed 
downward  with  one  longitudinal  end  thereof  at  the 
head  via  a  feed  means  (4),  and  the  surface  of  the 
downward  extending  portion  of  the  cloth  (MA)  being 
fed  downward  is  picked  up  by  a  CCD  camera  (5),  an 
optical  read  means,  the  vertical  position  of  the  cloth 
(MA)  being  controlled  on  the  basis  of  a  signal  from 
the  CCd  camera  (5)  so  that  the  patterns  on  the  cloth 
are  lined  up  laterally,  whereby  it  is  rendered  possible 
to  carry  out  with  very  high  reliability,  accuracy  and 
efficiency  an  operation,  which  has  heretofore  been 
found  to  be  difficult  to  carry  out,  for  matching  the 
patterns  on  a  cloth  while  removing  curling  such  as 
skew  and  bend  of  the  cloth  by  the  weight  of  the 
cloth  itself,  and  preventing  the  occurrence  of  imper- 
fect  products  ascribed  to  the  curling  of  the  cloth. 

Fig. 
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Technical  Field 

The  present  invention  relates  to  an  automatic 
fabric  pattern-matching  apparatus,  and  particularly 
to  an  automatic  fabric  pattern-matching  apparatus 
with  functions  which  are  useful  when  a  pattern 
formed  on  the  fabric  is  continuous  at  least  in  a 
lateral  direction,  for  example,  when  the  pattern  is  a 
lateral  stripe  pattern,  a  lattice  pattern,  or  the  like. 

Background  Art 

In  recent  years,  fabrics  of  various  materials 
have  become  commercially  available  as  yard 
goods  for  European  clothes,  Japanese  clothes,  and 
the  like.  For  example,  a  warp  knitted  fabric  is 
generally  produced  as  follows:  A  tubular  knitted 
fabric  is  first  dyed  and  finished,  and  then  cut  and 
unfolded.  Thereafter,  the  fabric  is  wound  on  a  core 
rod  into  a  round  form.  In  the  case  where  a  material 
fabric  which  is  wound  as  described  above  is  to  be 
unwound  for  the  purpose  of  tailoring,  the  fabric  is 
drawn  out  from  the  wound  fabric  and  cut  into  a 
predetermined  size.  Multiple  fabrics  thus  obtained 
are  piled  up,  and  then  cut  out  so  as  to  have  a 
desired  shape  by  using  a  cutting  device  or  the  like. 
In  this  case,  when  the  fabrics  are  piled  up,  it  is 
necessary  to  perform  the  pattern  matching  for  each 
of  the  fabrics.  Particularly  in  the  case  where  the 
pattern  formed  on  the  fabric  is  a  stripe  pattern  or  a 
lattice  pattern,  inaccurate  pattern  matching  may 
result  in  poor  products  which  include  bias  or 
bowed  patterns  or  the  like,  or  may  result  in  un- 
desired  variations  in  pattern  of  products. 

In  general,  when  such  a  fabric  pattern  matching 
is  to  be  performed  in  the  prior  art,  workers  man- 
ually  conduct  the  pattern  matching  carefully  for 
each  of  fabrics  so  that  the  pattern  on  the  fabric  is 
not  bowed,  and  the  patterns  are  matched  for  all  the 
piled  fabrics. 

However,  in  the  fabric  on  which  the  stripe  pat- 
tern  or  the  lattice  pattern  is  formed  as  described 
above,  there  already  exists  a  bias  or  bowed  pattern 
or  the  like  at  some  degree  when  the  fabric  is  drawn 
out  from  the  wound  fabric.  Such  a  bias  or  bowed 
pattern  appears  a  kink  on  the  drawn  fabric.  When 
the  pattern  matching  is  performed  during  the  piling 
of  fabrics,  therefore,  it  is  necessary  to  conduct  a 
piling-up  operation  in  which  a  number  of  workers 
pile  the  fabrics  one  by  one  while  each  of  the 
workers  confirms  the  pattern  positions.  According- 
ly,  an  excess  number  of  workers  and  labors  are 
required,  so  that  the  operation  is  complicated  and 
troublesome.  This  inevitably  results  in  deterioration 
of  operation  efficiency  and  productivity.  In  addition, 
the  above-described  pattern  matching  is  conven- 
tionally  performed  by  placing  and  piling  the  piece 
goods  on  an  upper  face  of  a  working  table,  i.e.,  on 

a  horizontal  face.  When  a  fabric  which  is  spread 
horizontally  is  to  be  piled,  there  always  occur 
shrinkage  or  stretch  in  the  fabric,  resulting  in  that  it 
is  considerably  difficult  to  manually  perform  the 

5  pattern  matching  operation. 

Disclosure  of  the  Invention 

The  present  invention  has  been  conducted  in 
io  view  of  the  above-discussed  background  of  the 

prior  art.  It  is  the  principal  object  of  the  invention  to 
provide  an  automatic  fabric  pattern-matching  ap- 
paratus  which  can  automatically  perform  the  fabric 
pattern-matching  operation  that  is  conventionally 

75  considered  difficult  because  of  various  properties 
inherent  to  a  knitted  fabric  and  the  like,  whereby 
the  productivity  can  be  improved. 

It  is  another  object  of  the  invention  to  realize  an 
extremely  precise  and  excellent  pattern  matching 

20  without  damaging  the  fabric  and  without  causing 
wave  and  crease  during  the  pattern  matching  op- 
eration. 

It  is  a  further  object  of  the  invention  to  reduce 
the  size  of  the  whole  apparatus  so  as  to  attain  an 

25  economic  effect  due  to  the  reduction  of  the  space 
for  mounting  the  apparatus. 

In  order  to  attain  the  above-mentioned  objects, 
the  first  automatic  fabric  pattern-matching  appara- 
tus  of  the  invention  is  an  apparatus  for  automati- 

30  cally  performing  pattern  matching  of  a  fabric  having 
a  pattern  which  is  continuous  at  least  in  a  lateral 
direction,  the  apparatus  comprising:  a  fabric  feed- 
ing  mechanism  for  feeding  the  fabric  which  is  un- 
wound  from  a  wound  fabric  to  be  spread,  from  one 

35  end  thereof  in  a  longitudinal  direction  in  a  hanging 
manner;  optical  reading  means,  disposed  so  as  to 
oppose  a  front  face  of  the  hanging  portion  of  the 
fabric  which  is  fed  in  the  hanging  manner,  for 
recognizing  the  pattern  on  the  fabric;  and  control 

40  means  for  controlling  the  position  of  the  fabric  in 
the  longitudinal  direction  based  on  a  signal  from 
the  optical  reading  means,  so  that  the  pattern 
which  is  continuous  in  the  lateral  direction  of  the 
fabric  forms  a  lateral  straight  line. 

45  According  to  the  first  automatic  fabric  pattern- 
matching  apparatus  having  the  above-described 
construction,  the  fabric  unwound  and  spread  from 
the  wound  fabric  is  fed  from  one  end  thereof  in  a 
lateral  direction  in  the  hanging  manner  by  the  feed- 

so  ing  mechanism,  and  hence  disadvantageous  phe- 
nomena  such  as  bias  or  bowed  patterns  in  the 
hanging  portion  are  eliminated  due  to  gravity.  The 
optical  reading  means  directed  to  the  hanging  por- 
tion  of  the  fabric  reads  the  difference  in  color  and 

55  the  color  gradation  in  the  pattern  of  the  fabric.  The 
position  of  the  fabric  in  the  longitudinal  direction  is 
controlled  and  determined  so  that  the  pattern  which 
is  continuous  in  the  lateral  direction  of  the  fabric 
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forms  a  lateral  straight  line.  If  the  fabric  is  cut 
under  this  state  so  as  to  have  a  predetermined 
size,  the  succeeding  piling-up  operation  and  the 
cutting  operation  can  be  performed  in  a  satisfactory 
manner  while  the  adverse  influences  due  to  the 
bias  and  bowed  patterns,  etc.  are  eliminated. 

The  second  automatic  fabric  pattern-matching 
apparatus  of  the  invention  comprises:  an  automatic 
fabric  unwinding  device  for  unwinding  a  fabric  from 
a  wound  fabric  which  is  formed  by  winding  the 
fabric;  a  fabric  feeding  mechanism  for  feeding  the 
fabric  which  is  unwound  from  a  wound  fabric  to  be 
spread,  from  one  end  thereof  in  a  longitudinal 
direction  in  a  hanging  manner;  optical  reading 
means,  disposed  so  as  to  oppose  a  front  face  of 
the  hanging  portion  of  the  fabric  which  is  fed  in  the 
hanging  manner,  for  recognizing  the  pattern  on  the 
fabric;  a  fabric  receiving  and  supporting  plate  dis- 
posed  so  as  to  oppose  the  back  face  of  the  hang- 
ing  portion  of  the  fabric,  the  plate  having  a  slope 
for  receiving  and  supporting  the  hanging  portion  of 
the  fabric  in  a  state  where  the  lower  portion  is  more 
displaced  backward;  a  plurality  of  pattern  matching 
units,  disposed  so  as  to  be  movable  backward  and 
forward  and  in  the  longitudinal  direction  on  the 
back  side  of  the  fabric  receiving  and  supporting 
plate,  for  controlling  the  position  of  the  fabric  in  the 
longitudinal  direction  so  that  the  pattern  which  is 
continuous  in  the  lateral  direction  of  the  fabric 
forms  a  lateral  straight  line,  by  inserting  pattern 
matching  needles  into  the  fabric  based  on  a  signal 
from  the  optical  reading  means;  and  a  fabric  cut- 
ting  device,  disposed  under  the  optical  reading 
means  so  as  to  be  movably  backward  and  forward, 
for  cutting  the  fabric  which  has  been  subjected  to 
the  pattern  matching  by  the  pattern  matching  units, 
in  a  width  direction  thereof. 

According  to  the  second  automatic  fabric  pat- 
tern-matching  apparatus  with  the  above-described 
construction,  it  is  a  matter  of  course  that,  similar  to 
the  first  apparatus,  the  succeeding  piling-up  opera- 
tion  and  the  cutting  operation  can  be  performed  in 
a  satisfactory  manner  while  the  adverse  influences 
due  to  the  bias  and  bowed  patterns,  etc.  are  elimi- 
nated.  In  addition,  during  the  above-mentioned  pat- 
tern  matching  and  cutting  operations,  the  fabric 
hanging  portion  fed  in  the  longitudinal  direction  in 
the  hanging  manner  is  received  and  supported  by 
the  slope  of  the  fabric  receiving  and  supporting 
plate  disposed  on  the  back  side  in  such  an  inclined 
manner  that  the  lower  portion  is  more  displaced 
backward.  Even  if  the  fabric  hanging  portion  is 
deformed  to  wave,  or  even  if  it  includes  creases, 
therefore,  the  pattern  matching  needles  can  be 
inserted  after  the  hanging  portion  is  corrected  to  be 
flat  and  stably  supported.  Accordingly,  deviation  in 
needle  inserting  positions  and  the  escape  of  the 
fabric  do  not  occur,  and  it  is  possible  to  eliminate 

the  cutting  failure  and  the  deviation  in  cutting  posi- 
tions  because  of  the  escape  of  the  fabric  in  the 
cutting  operation.  Therefore,  the  needle  insertion 
into  the  predetermined  position  of  the  fabric  hang- 

5  ing  portion  and  the  cutting  along  the  predetermined 
position  can  be  surely  and  precisely  performed. 
This  enables  the  fabric  pattern  matching  operation 
which  is  conventionally  considered  difficult  because 
of  various  properties  of  knitted  fabric  and  the  like, 

io  to  be  automatically  performed,  and  hence  the  pro- 
ductivity  can  be  improved.  Moreover,  it  is  possible 
to  realize  an  extremely  precise  and  excellent  pat- 
tern  matching  without  damaging  the  fabric  and 
without  causing  wave  and  crease. 

is  The  second  automatic  fabric  pattern-matching 
apparatus  may  be  configured  so  that  a  fabric 
pressing  device  which  presses  the  front  side  of  the 
fabric  hanging  portion  received  and  supported  on 
the  slope  of  the  fabric  receiving  and  supporting 

20  plate  against  the  slope  is  mounted  at  a  position 
opposing  the  front  face  of  the  fabric  hanging  por- 
tion  and  rotatable  about  a  shaft  to  be  moved  in  a 
pressure  releasing  direction,  the  shaft  being  set 
above  the  fabric  pressing  position,  and  the  fabric 

25  pressing  device  comprises  an  air  blowing  device 
which  blows  air  toward  the  fabric  hanging  portion 
during  the  rotation  and  motion  in  the  pressure 
releasing  direction.  In  this  configuration,  the  front 
face  of  the  fabric  hanging  portion  which  is  received 

30  and  supported  on  the  slope  of  the  fabric  receiving 
and  supporting  plate  in  a  flat  state  is  pressed 
against  the  slope  by  the  fabric  pressing  device, 
whereby  the  fabric  escape  preventing  function  is 
more  surely  maintained  during  the  needle  insertion 

35  and  the  cutting  operation.  In  addition,  when  the 
fabric  pressing  device  is  rotated  and  moved  in  the 
pressure  releasing  direction  after  the  needle  inser- 
tion,  air  is  blown  toward  the  fabric  hanging  portion 
from  the  air  blowing  device  provided  for  the  fabric 

40  pressing  device.  Accordingly,  it  is  possible  to  sure- 
ly  prevent  the  needles  inserted  in  the  fabric  hang- 
ing  portion  from  being  slipped  out,  and  hence  it  is 
possible  to  further  improve  the  precision  of  the 
prescribed  pattern  matching. 

45  The  second  automatic  fabric  pattern-matching 
apparatus  may  be  configured  so  that  the  fabric 
feeding  mechanism  comprises:  a  fabric  lower  end 
position  detection  sensor  for  detecting  a  lower  end 
position  of  the  unwound  fabric;  a  roller  which  is 

50  moved  forward  based  on  a  detection  signal  of  the 
sensor;  a  deflection  detection  sensor  for  detecting 
whether  a  slack  amount  of  the  fabric  which  is 
slacked  in  a  substantially  U-shape  between  the 
roller  and  the  automatic  fabric  unwinding  device 

55  reaches  a  predetermined  amount  or  not;  and  a 
motor  for  rotating  the  roller.  In  this  configuration,  it 
is  possible  to  smoothly  feed  the  fabric  without 
producing  undue  stress,  and  without  giving  an  ex- 
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cess  pulling  force  to  the  fabric. 
A  roller  constituting  the  automatic  fabric  unwin- 

ding  device,  and  a  roller  constituting  a  part  of  the 
fabric  feeding  mechanism  may  be  configured  so  as 
to  be  moved  in  right  and  left  or  lateral  directions 
based  on  a  detection  signal  of  an  edge  detection 
sensor  for  detecting  an  edge  of  the  fabric.  Accord- 
ing  to  this  configuration,  even  when  there  exists 
deviation  in  the  width  direction  of  the  fed  fabric,  the 
deviation  can  be  automatically  corrected  and  the 
edge  can  be  arranged  properly. 

In  a  configuration  wherein  the  automatic  fabric 
unwinding  device,  the  fabric  feeding  mechanism, 
the  optical  reading  means,  a  unit  box  for  accom- 
modating  the  pattern  matching  units,  and  the  fabric 
cutting  device  are  arranged  in  predetermined  posi- 
tional  relationships,  and  integrally  coupled  and  sup- 
ported  by  right  and  left  device  frames,  it  is  unnec- 
essary  to  provide  a  large  space  for  each  of  the 
plurality  of  steps  such  as  the  unwinding  of  the 
wound  fabric,  the  pattern  matching  of  the  unwound 
fabric,  and  the  cutting  of  the  fabric  which  has  been 
subjected  to  the  pattern  matching.  Accordingly,  it  is 
possible  to  reduce  the  size  of  the  whole  automatic 
fabric  pattern-matching  apparatus  as  small  as  pos- 
sible.  Therefore,  the  locating  space  can  be  saved 
as  much  as  possible,  and  it  is  possible  to  attain  a 
great  economic  effect  in  a  space  factor. 

Brief  Description  of  the  Drawings 

Fig.  1  is  a  perspective  view  showing  the  whole 
construction  of  equipment  to  which  an  automatic 
fabric  pattern-matching  apparatus  according  to  an 
embodiment  of  the  invention  is  applied;  Fig.  2  is  a 
side  view  showing  the  whole  construction  of  the 
equipment  shown  in  Fig.  1;  Fig.  3  is  a  front  view 
showing  the  whole  construction  of  the  equipment 
shown  in  Fig.  1;  Fig.  4  is  a  perspective  view  of  a 
wound  fabric  elevator;  Fig.  5  is  a  partially  cutaway 
perspective  view  showing  a  driving  unit  of  an  auto- 
matic  fabric  unwinding  device;  Fig.  6  is  an  enlarged 
side  view  of  main  portions  and  showing  a  first  step 
of  an  operation  from  the  unwinding  to  the  reading 
of  pattern  conducted  by  the  automatic  fabric  unwin- 
ding  device;  Fig.  7  is  an  enlarged  side  view  of  main 
portions  and  showing  a  second  step  of  the  opera- 
tion  from  the  unwinding  to  the  reading  of  pattern  by 
the  automatic  fabric  unwinding  device;  Fig.  8  is  an 
enlarged  side  view  of  main  portions  and  showing  a 
third  step  of  the  operation  from  the  unwinding  to 
the  reading  of  pattern  by  the  automatic  fabric  un- 
winding  device;  Fig.  9  is  a  flowchart  illustrating  the 
operation  from  the  unwinding  to  the  reading  of 
pattern;  Fig.  10  is  a  perspective  view  showing  a 
rotary  cutter  and  a  driving  unit  of  a  CCD  camera; 
Fig.  11  is  a  partially  cutaway  enlarged  perspective 
view  showing  a  pattern  matching  unit  box  and  a 

pattern  matching  unit  driving  unit;  Fig.  12  is  an 
enlarged  plan  view  of  main  portions  of  the  pattern 
matching  unit;  Fig.  13  is  a  partially  cutaway  en- 
larged  perspective  view  showing  a  driving  unit  of  a 

5  fabric  presser;  Fig.  14  is  an  enlarged  side  view  of 
main  portions  and  showing  a  first  step  of  a  pattern 
reading  operation;  Fig.  15  is  an  enlarged  side  view 
of  main  portions  and  showing  a  second  step  of  the 
pattern  reading  operation;  Fig.  16  is  an  enlarged 

io  side  view  of  main  portions  and  showing  a  third  step 
of  the  pattern  reading  operation;  Fig.  17  is  a 
flowchart  illustrating  the  operation  in  Figs.  14  to  16; 
Fig.  18  is  a  partially  cutaway  enlarged  perspective 
view  showing  a  supporting  plate  driving  unit;  Fig. 

is  19  is  an  enlarged  side  view  of  main  portions  show- 
ing  a  first  step  of  the  operation  from  the  cutting  to 
the  fabric  transfer;  Fig.  20  is  an  enlarged  side  view 
of  main  portions  and  showing  a  second  step  of  the 
operation  from  the  cutting  to  the  fabric  transfer; 

20  Fig.  21  is  an  enlarged  side  view  of  main  portions 
and  showing  a  third  step  of  the  operation  from  the 
cutting  to  the  fabric  transfer;  Fig.  22  is  an  enlarged 
side  view  of  main  portions  and  showing  a  fourth 
step  of  the  operation  from  the  cutting  to  the  fabric 

25  transfer;  Fig.  23  is  an  enlarged  side  view  of  main 
portions  and  showing  a  fifth  step  of  the  operation 
from  the  cutting  to  the  fabric  transfer;  Fig.  24  is  a 
flowchart  illustrating  the  operation  in  Figs.  19  to  23; 
Fig.  25  is  an  enlarged  side  view  of  main  portions 

30  and  showing  a  first  step  of  the  cut  fabric  taking-out 
operation;  Fig.  26  is  an  enlarged  side  view  of  main 
portions  and  showing  a  second  step  of  the  cut 
fabric  taking-out  operation;  Fig.  27  is  an  enlarged 
side  view  of  main  portions  and  showing  a  third  step 

35  of  the  cut  fabric  taking-out  operation;  Fig.  28  is  an 
enlarged  side  view  of  main  portions  and  showing  a 
fourth  step  of  the  cut  fabric  taking-out  operation; 
and  Fig.  29  is  a  flowchart  illustrating  the  operation 
in  Figs.  25  to  28. 

40 
Best  Modes  for  Carrying  Out  the  Invention 

Fig.  1,  Fig.  2,  and  Fig.  3  are  a  perspective 
view,  a  side  view,  and  a  front  view,  respectively,  of 

45  the  whole  construction  of  equipment  to  which  an 
automatic  fabric  pattern-matching  apparatus  ac- 
cording  to  an  embodiment  of  the  invention  is  ap- 
plied.  As  shown  in  Figs.  1  to  3,  the  equipment 
comprises  in  the  order  starting  from  the  front  side: 

50  a  wound  fabric  table  1  on  which  a  wound  fabric  M 
obtained  by  winding  a  fabric  MA  is  placed  and  set; 
a  wound  fabric  elevator  2  for  vertically  upward 
elevating  the  wound  fabric  M  placed  on  the  wound 
fabric  table  1  so  as  to  transport  it  to  an  unwinding 

55  position;  an  automatic  fabric  unwinding  device  3  for 
unwinding  the  wound  fabric  M  at  the  unwinding 
position  and  for  spreading  it  over  a  predetermined 
size;  a  fabric  feeding  mechanism  4  for  feeding  the 
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spread  fabric  MA  in  a  hanging  manner;  an  optical 
reading  means,  e.g.,  a  CCD  camera  5  disposed  so 
as  to  oppose  the  front  face  of  the  hanging  portion 
of  the  fabric  MA;  a  pattern  matching  unit  box  8, 
disposed  on  the  back  side  of  the  fabric  so  as  to 
oppose  the  back  face  of  the  hanging  portion  of  the 
fabric  MA,  for  accommodating  a  plurality  of  pattern 
matching  units  7  each  of  which  comprises  a  pattern 
matching  needle  6  for  positioning  the  pattern  and  is 
movable  backward,  forward  and  vertical  directions; 
a  rotary  cutter  11  which  functions  as  a  cutting 
device  for  cutting  the  fabric  MA  which  has  been 
subjected  to  the  pattern  matching;  a  receiving  table 
14  which  comprises  fabric  receiving  needles  12  for 
receiving  the  cut  fabric  MA,  an  air  cylinder  13  for 
moving  the  fabric  receiving  needles  12  backward 
and  forward,  etc.;  a  receiving  table  driving  mecha- 
nism  15;  and  a  fabric  pressing  device  16  disposed 
at  a  position  opposing  the  front  face  of  the  hanging 
portion  of  the  fabric  M. 

As  shown  in  Fig.  4,  in  the  wound  fabric  elevator 
2,  sprockets  22  -  are  rotatably  attached  in  upper 
and  lower  portions  of  opposing  faces  of  a  pair  of 
right  and  left  upright  frames  21,  21  (the  sprockets 
on  the  left  frame  are  not  shown).  On  the  sprockets 
22  -,  loop  chains  23,  23  are  wound,  and  both  ends 
of  a  plurality  of  wound  fabric  elevating  plates  24  - 
are  fixedly  attached  to  the  loop  chains  23,  23. 
These  wound  fabric  elevating  plates  24  -  are  ele- 
vated  and  guided  along  rails  25,  25  which  are 
formed  on  the  opposing  faces  of  the  pair  of  upright 
frames  21  ,  21  .  The  pairs  of  right  and  left  sprockets 
22,  22  are  fixed  via  shafts  26,  and  are  coupled  with 
a  motor  27  which  is  located  at  the  bottom  of  the 
left  upright  frame  21.  The  loop  chains  23,  23  are 
rotated  by  the  motor  27  so  that  the  wound  fabric 
elevating  plates  24  -  are  reciprocatingly  moved 
upward  and  downward.  In  the  configuration,  as 
shown  in  Fig.  2,  the  wound  fabrics  M  which  are 
placed  on  the  wound  fabric  table  1  are  automati- 
cally  elevated  by  the  wound  fabric  elevator  2  one 
by  one.  When  one  of  the  elevated  wound  fabrics  M 
reaches  the  upper  end,  it  is  rolled  and  transferred 
to  the  unwinding  position. 

As  shown  in  Fig.  5,  the  automatic  fabric  unwin- 
ding  device  3  comprises  a  first  and  second  unwin- 
ding  rollers  31,  32,  and  an  auxiliary  roller  33  which 
constitutes  a  part  of  the  fabric  feeding  mechanism 
4.  The  first  and  second  unwinding  rollers  31,  32 
can  be  rotated  by  a  motor  34  and  a  belt  35  in 
forward  and  reverse  directions,  and  the  auxiliary 
roller  33  can  be  rotated  by  a  motor  36  in  forward 
and  reverse  directions.  The  first  and  second  unwin- 
ding  rollers  31,  32  and  the  auxiliary  roller  33  can 
be  moved  in  right  and  left  directions  or  laterally 
along  rails  39  for  lateral  motion  via  a  motor  37  for 
lateral  motion  and  a  ball  screw  38  which  is  moved 
together  with  the  motor  37,  based  on  an  edge 

detection  signal  for  the  fabric  MA  and  produced  by 
an  edge  detection  sensor  40  (see  Fig.  2).  Due  to 
the  lateral  motion,  the  edge  of  the  fabric  MA  is 
arranged  properly. 

5  Furthermore,  a  fabric  lower  end  position  detec- 
tion  sensor  41  (see  Fig.  2  and  Figs.  6  to  8)  for 
detecting  the  lower  end  position  of  the  fabric  MA 
unwound  by  the  clockwise  rotation  of  the  first  and 
second  unwinding  rollers  31  and  32  is  provided. 

io  The  auxiliary  roller  33  can  be  moved  forward  along 
rails  43  for  backward  and  forward  motion  via  a 
cylinder  42  for  backward  and  forward  motion  of  the 
auxiliary  roller,  based  on  a  detection  signal  of  the 
fabric  lower  end  position  detection  sensor  41.  A 

is  deflection  detection  sensor  44  (see  Fig.  2  and  Fig. 
7)  is  provided  to  detect  whether  the  slack  amount 
of  the  fabric  MA  which  is  slacked  in  a  substantially 
U-shape  between  the  forward-moved  auxiliary  roller 
33  and  the  second  unwinding  roller  32  reaches  a 

20  predetermined  amount  or  not.  These  two  sensors 
41  and  44,  the  auxiliary  roller  33,  etc.  constitute  the 
fabric  feeding  mechanism  4.  In  addition,  the  refer- 
ence  numeral  45  designates  a  fabric  size  control 
sensor  for  detecting  the  lower  end  of  the  fabric  MA. 

25  The  operation  of  unwinding  the  wound  fabric  M 
by  the  automatic  fabric  unwinding  device  3  having 
the  above-described  construction  will  be  described 
with  reference  to  the  operational  views  of  Figs.  6  to 
8  and  the  flowchart  of  Fig.  9. 

30  First,  by  rotating  the  first  and  second  unwin- 
ding  rollers  31,  32  in  a  clockwise  direction,  the 
wound  fabric  M  transported  to  the  unwinding  posi- 
tion  is  rolled  in  an  anticlockwise  direction.  The 
wound  fabric  M  is  unwound  over  a  predetermined 

35  size,  and,  as  shown  in  Fig.  6,  the  fabric  termination 
(winding  end  portion)  Ma  of  the  wound  fabric  M  is 
hung  below  the  second  unwinding  roller  32.  At  this 
time,  the  lower  end  portion  Ma  of  the  fabric  MA  is 
detected  by  the  fabric  lower  end  position  detection 

40  sensor  41  (step  R1).  On  the  basis  of  the  detection 
signal  of  the  fabric  lower  end  position  detection 
sensor  41,  the  cylinder  42  for  backward  and  for- 
ward  motion  of  the  auxiliary  roller  is  activated  so 
that  the  auxiliary  roller  33  is  moved  forward  along 

45  the  rails  43  (step  R2).  Accordingly,  as  shown  in 
Fig.  7,  the  fabric  MA  is  slacked  to  form  a  substan- 
tially  U-shape  between  the  auxiliary  roller  33  and 
the  second  unwinding  roller  32.  The  deflection  de- 
tection  sensor  44  detects  whether  the  slack  amount 

50  reaches  a  predetermined  amount  or  not.  Until  the 
slack  amount  reaches  the  predetermined  amount, 
the  rotation  of  the  first  and  second  unwinding  roll- 
ers  31,  32  in  the  clockwise  direction  is  maintained, 
so  that  the  slack  amount  is  controlled  (steps  R3 

55  and  R4). 
When  the  slack  amount  of  the  fabric  MA 

reaches  the  predetermined  amount,  also  the  auxil- 
iary  roller  33  which  constitutes  the  fabric  feeding 

5 
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mechanism  4  starts  to  rotate,  so  that  the  fabric  MA 
is  lowered  to  a  predetermined  position  (step  R5). 
At  this  time,  the  edge  of  the  fabric  MA  is  detected 
by  the  edge  detection  sensor  40.  If  there  is  a 
deviation  in  the  width  direction  of  the  fabric  MA,  the 
first  and  second  unwinding  rollers  31,  32,  and  the 
auxiliary  roller  33  are  moved  based  on  an  edge 
detection  signal  of  the  edge  detection  sensor  40 
along  the  rails  39  for  lateral  motion  in  right  and  left 
or  lateral  directions  by  the  motor  37  for  lateral 
motion  and  the  ball  screw  38  which  is  moved 
together  with  the  motor  37.  As  the  result  of  this 
lateral  motion,  the  edge  of  the  fabric  MA  is  ar- 
ranged  properly  (step  R6).  The  lower  end  portion 
Ma  of  the  fabric  MA  is  detected  by  the  fabric  size 
control  sensor  45.  When  the  lower  end  portion  Ma 
of  the  fabric  MA  is  lowered  to  the  predetermined 
position  as  shown  in  Fig.  8,  the  rotation  of  the 
rollers  31,  32,  and  33  is  stopped,  and  the  feeding 
of  the  fabric  MA  is  stopped  (steps  R7  to  R9). 

The  CCD  camera  5  can  be  driven  and  moved 
in  the  lateral  directions  (X,  Y)  along  a  rail  52  of  a 
fixed  frame  51  shown  in  Fig.  1.  That  is,  as  shown  in 
Fig.  10,  a  platform  53  for  the  CCD  camera  5  is 
coupled  with  a  belt  55  which  is  driven  by  a  motor 
54.  The  reference  numeral  56  designates  a  light  for 
tight  close-up  illumination  and  attached  to  the  plat- 
form  53.  The  CCD  camera  5  reads  the  difference  in 
color  and  the  color  gradation,  and  outputs  the  read 
result  as  an  electric  signal  to  a  control  device 
(microcomputer)  which  is  not  shown. 

A  supporting  arm  57  for  the  rotary  cutter  1  1  is 
integrally  protruded  from  the  platform  53.  A  cutter 
arm  59  which  is  supported  so  as  to  be  slidable 
backward  and  forward  by  the  arm  57  via  a  slider  58 
is  freely  driven  and  moved  backward  and  forward 
via  an  air  cylinder  60.  In  addition,  an  air  motor  61 
for  driving  the  rotary  cutter  1  1  is  fixedly  held  by  a 
tip  portion  of  the  cutter  arm  59. 

The  pattern-matching  unit  box  8  and  the  pat- 
tern  matching  units  7  are  constructed  in  the  follow- 
ing  manner.  Referring  to  Fig.  11,  in  the  unit  box  8, 
a  plurality  of  ball  screws  74  which  are  rotated  by  a 
motor  71  via  belts  72,  73  are  provided  in  a  longitu- 
dinally  standing  manner  at  appropriate  intervals  in 
a  lateral  width  direction.  On  a  unit  elevating  plate 
75  which  is  fittingly  supported  in  a  movable  man- 
ner  in  the  axial  direction,  i.e.,  the  vertical  direction 
in  accordance  with  the  rotation  of  these  ball  screws 
74,  the  plurality  of  pattern  matching  units  7  are 
separably  mounted  and  supported  at  regular  inter- 
vals  in  the  lateral  width  direction  of  the  unit  elevat- 
ing  plate  75.  These  pattern  matching  units  7  com- 
prise  solenoids  7A  which  are  individually  disposed, 
and  the  above-mentioned  pattern  matching  needles 
6  each  of  which  is  individually  pushed  to  be  moved 
forward  in  accordance  with  the  attractive  operation 
of  the  corresponding  solenoid  7A.  As  shown  in  Fig. 

12,  each  of  the  solenoids  7A  is  fixed  on  an  inner 
face  of  the  front  plate  of  the  unit  box  8,  so  as  to  be 
movable  only  in  the  vertical  direction  via  a  T- 
shaped  guide  109  and  a  slider  110  which  is  slidab- 

5  ly  fitted  onto  the  guide.  After  the  pattern  matching, 
the  plurality  of  pattern  matching  units  7  are  simulta- 
neously  moved  and  returned  to  the  rear  predeter- 
mined  positions,  by  moving  backward  via  an  air 
cylinder  76  a  supporting  plate  9  which  is  engaged 

io  with  grooves  of  base  end  portions  6a  of  the  pattern 
matching  needles  6  in  the  plurality  of  pattern 
matching  units  7  which  fall  onto  the  unit  elevating 
plate  75  due  to  gravity. 

The  front  plate  of  the  unit  box  8  is  formed  as  a 
is  fabric  receiving  and  supporting  plate  77  comprising 

a  slope  77a  which  opposes  the  back  side  of  the 
hanging  portion  of  the  fabric  MA  fed  in  a  hanging 
manner  and  receives  and  supports  the  hanging 
portion  of  the  fabric  MA  in  an  inclined  manner  in 

20  which  the  lower  portion  is  more  displaced  back- 
ward.  The  pattern  matching  needles  6  can  respec- 
tively  be  moved  backward  and  forward  through  slits 
78  which  longitudinally  elongate  and  are  disposed 
at  regular  intervals  in  the  lateral  width  direction  of 

25  the  fabric  receiving  and  supporting  plate  77.  The 
pattern  matching  units  7  are  moved  in  the  longitu- 
dinal  direction  in  accordance  with  the  signal  from 
the  CCD  5,  and  the  pattern  matching  needles  6  are 
then  inserted  so  that  the  pattern  matching  in  the 

30  horizontal  direction  of  the  fabric  MA  is  performed. 
In  a  lower  portion  of  the  fabric  receiving  and 

supporting  plate  77  which  is  the  front  plate  of  the 
pattern-matching  unit  box  8,  a  cutter  groove  79  is 
formed  substantially  over  the  width  in  the  lateral 

35  width  direction.  The  rotary  cutter  11  is  rotated  while 
being  partially  entered  into  the  cutter  groove  79. 
Directly  under  the  pattern-matching  unit  box  8,  a 
fabric  drop  preventing  plate  80  with  a  width  equal 
to  the  overall  lateral  width  of  the  unit  box  is  dis- 

40  posed.  The  fabric  drop  preventing  plate  80  is  con- 
structed  in  such  a  manner  that  it  can  be  moved 
backward  and  forward  via  an  air  cylinder  81  (see 
Fig.  19).  Furthermore,  the  slope  77a  of  the  fabric 
receiving  and  supporting  plate  77  has  a  slope 

45  angle  of  about  85  °  ,  so  that  the  ball  screws  74  are 
also  tilted  at  the  same  angle. 

The  fabric  pressing  device  16  is  constructed  as 
shown  in  Fig.  13.  Specifically,  plate  members  83 
are  fixed  to  both  ends  of  a  plurality  of  shafts  82, 

50  and  a  thick  sponge  85  is  adhered  to  the  surface  of 
bridging  plates  84  which  are  laterally  provided  be- 
tween  the  flat  portions  of  the  plate  members  83  on 
both  ends.  The  fabric  pressing  device  16  presses 
the  front  side  of  the  hanging  portion  of  the  fabric 

55  MA  which  is  received  along  the  slope  77a  of  the 
fabric  receiving  and  supporting  plate  77,  against 
the  slope  77a.  The  fabric  pressing  device  16  is 
fixed  to  a  tip  end  portion  of  a  rotary  arm  87  which 

6 
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can  be  rotated  via  a  rotating  cylinder  88  about  a 
shaft  86  which  is  set  above  the  fabric  pressing 
position.  Air  hoses  89  are  disposed  between  adja- 
cent  ones  of  the  bridging  plates  84,  respectively. 
An  air  blowing  device  91  is  constructed  in  such  a 
manner  that  air  nozzles  90  protruded  from  and 
communicated  with  the  air  hoses  89  are  passed 
through  the  sponge  85  in  the  thickness  direction 
thereof  at  a  plurality  of  positions,  and  are  opened 
on  the  surface  of  the  sponge  85.  The  air  blowing 
device  91  blows  air  to  the  hanging  portion  of  the 
fabric  MA  when  the  fabric  pressing  device  16  is 
rotated  and  moved  in  a  pressure  release  direction. 

The  pattern  matching  process  conducted  on 
the  fabric  MA  by  the  cooperative  operation  of  the 
CCD  camera  5  and  the  pattern  matching  needles  6 
after  the  end  portion  of  the  fabric  MA  is  fed  in  the 
hanging  manner  by  the  fabric  feeding  mechanism 
4  will  be  described  with  reference  to  the  oper- 
ational  views  of  Figs.  14  to  16  and  the  flowchart  of 
Fig.  17. 

First,  in  the  condition  shown  in  Fig.  8,  the 
motor  54  is  driven  to  laterally  move  the  CCD  cam- 
era  5  along  the  rail  52,  so  that  the  CCD  camera  5 
reads  the  pattern  of  the  fabric  MA  (step  N1).  After 
the  CCD  camera  5  reads  the  pattern  (step  N2),  the 
forward  push-out  timings  of  the  pattern  matching 
needles  6  are  instructed  to  the  solenoids  7A  of  the 
respective  pattern  matching  units  7  based  on  the 
read  result.  Next,  the  fabric  pressing  device  16  is 
rotated  and  moved  downward  about  the  shaft  86 
via  the  rotating  cylinder  88,  so  that  the  front  side  of 
the  hanging  portion  of  the  fabric  MA  which  is 
received  along  the  slope  77a  of  the  fabric  receiving 
and  supporting  plate  77  is  pressed  against  the 
slope  77a  (step  N3).  At  this  time,  the  hanging 
portion  of  the  fabric  MA  is  received  and  supported 
in  the  inclined  manner  along  the  slope  77a  of  the 
receiving  and  supporting  plate  77,  and  furthermore 
its  front  side  is  pressed  by  the  sponge  85  of  the 
fabric  pressing  device  16.  Accordingly,  even  if  the 
hanging  portion  of  the  fabric  MA  is  curved  or 
deformed  in  wave,  or  includes  crease,  it  can  be 
corrected  into  a  flat  state  and  stably  supported. 

Next,  the  pattern  matching  units  7  are  moved 
downward  as  shown  in  Fig.  15  by  the  motor  71,  the 
belts  72,  73,  the  ball  screws  74,  and  the  unit 
elevating  plate  75  based  on  the  pattern  read  result 
of  the  CCD  camera  5.  During  the  downward  mo- 
tion,  at  the  timings  instructed  to  the  solenoids  7A  of 
the  respective  pattern  matching  units  7,  the  respec- 
tive  solenoids  7A  are  operated.  As  a  result,  the 
pattern  matching  needles  6  in  the  respective  pat- 
tern  matching  units  7  are  pushed  and  moved  for- 
ward  through  the  slits  78,  and,  as  shown  in  Fig.  15, 
the  needles  are  inserted  at  predetermined  positions 
of  the  lateral  stripe  pattern  of  the  fabric  MA  (steps 
N4  and  N5),  and  also  inserted  into  the  sponge  85 

of  the  fabric  pressing  device  16,  so  that  the  nee- 
dles  6  and  the  solenoids  7A  remain  at  the  posi- 
tions. 

From  this  condition,  the  fabric  pressing  device 
5  16  is  rotated  and  moved  upward  about  the  shaft  86 

via  the  rotating  cylinder  88  so  as  to  separate  as 
indicated  by  an  arrow  shown  in  Fig.  16.  At  this 
time,  from  the  air  nozzles  90  of  the  air  blowing 
device  91,  air  is  blown  toward  the  hanging  portion 

io  of  the  fabric  MA  so  that  the  pattern  matching 
needles  6  are  prevented  from  being  slipped  out  of 
the  fabric  MA.  Accordingly,  the  fabric  MA  is  com- 
pletely  pierced  by  the  pattern  matching  needles  6 
(step  N6).  At  the  same  time,  the  plurality  of  pattern 

is  matching  units  7  are  simultaneously  moved  down- 
ward  due  to  gravity  so  that  they  are  positioned  in  a 
lateral  straight  line  on  the  lowered  elevating  plate 
75.  In  order  to  perform  the  lowering  motion,  the 
clockwise  rotation  of  the  unwinding  rollers  31,  32 

20  and  the  auxiliary  roller  33  is  started  (step  N7). 
Then,  it  is  judged  whether  the  fabric  MA  is  lowered 
to  the  predetermined  position  or  not  (step  N8).  If 
the  fabric  MA  reaches  the  predetermined  lowered 
position,  the  rotation  of  the  unwinding  rollers  31,  32 

25  and  the  auxiliary  roller  33  is  stopped  (step  N9). 
The  fabric  receiving  needles  12  for  receiving 

the  fabric  MA,  the  receiving  table  14  including  the 
air  cylinder  13  for  backward  and  forward  motion  of 
the  fabric  receiving  needles  12,  etc.,  and  the  driv- 

30  ing  mechanism  15  for  the  receiving  table  are  con- 
structed  as  shown  Fig.  18  and  Fig.  19.  In  Fig.  17 
and  Fig.  19,  the  reference  numeral  92  designates  a 
pair  of  right  and  left  device  frames  for  integrally 
coupling  and  holding  the  unwinding  device  3,  the 

35  feeding  mechanism  4,  the  pattern-matching  unit 
box  8,  etc.  A  slider  94  is  engaged  with  and  sup- 
ported  by  rails  93  so  as  to  be  slidable  backward 
and  forward.  The  rails  93  are  fixed  to  the  opposing 
inner  faces  of  the  right  and  left  device  frames  92, 

40  respectively.  The  receiving  table  14  is  supported 
via  a  rotation  shaft  96  by  a  receiving  table  lock 
cylinder  95  which  is  fixed  on  the  slider  94,  so  as  to 
be  rotatable  about  the  axis  of  the  rotation  shaft. 
The  receiving  table  14  is  constructed  in  such  a 

45  manner  that  its  state  can  be  switched  between  the 
normal  fabric  receiving  state  and  the  state  in  which 
the  received  fabric  is  taken  out,  via  taper  pins  97 
and  positioning  holes  98  formed  in  the  side  plate 
portions  of  the  receiving  table  14. 

50  A  bearing  100  is  rotatably  supported  at  the  tip 
end  portion  of  each  of  fixing  shafts  99  which  are 
laterally  and  externally  protruded  from  both  the 
side  plate  portions  of  the  receiving  table  14.  A 
receiving  table  motion  guide  plate  101  having  a 

55  guide  groove  102  for  rotatably  supporting  the  bear- 
ing  100  is  fixed  on  the  inner  face  of  each  of  the 
device  frames  92.  The  guide  grooves  102  of  the 
receiving  table  motion  guide  plates  101  extend  as 

7 
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a  straight  line  along  the  horizontal  face.  A  receiving 
table  turning  guide  groove  103  having  a  1/4  circular 
arcuate  shape  is  continuously  formed  at  the  rear 
end  portion  of  each  of  the  guide  grooves.  When 
the  receiving  table  14  is  moved  backward  toward  a 
cutting  table  104  (see  Fig.  28)  along  the  rails  93, 
the  bearings  100  are  moved  into  the  turning  guide 
grooves  103,  so  that  the  receiving  table  14  is 
automatically  turned  by  90  °  .  As  a  result,  the  re- 
ceiving  table  14  is  changed  into  the  state  for  taking 
out  the  fabric  to  be  cut.  In  addition,  the  fabric 
receiving  needles  12  can  be  moved  backward  and 
forward  along  rails  105  via  the  backward  and  for- 
ward  motion  air  cylinder  13,  and  also  along  rails 
107  via  a  cylinder  106  for  backward  and  forward 
motion  of  the  receiving  needle  unit.  The  above- 
described  components  constitute  the  receiving  ta- 
ble  driving  mechanism  15. 

Next,  the  operation  of  cutting  the  fabric  MA, 
and  a  process  of  transfering  the  cut  fabric  to  the 
receiving  table  14  side  which  are  performed  after 
the  above-described  pattern  matching  operation  for 
the  fabric  MA  will  be  described  with  reference  to 
the  operational  views  shown  in  Figs.  20  to  23,  and 
the  flowchart  shown  in  Fig.  24. 

First,  as  shown  in  Fig.  20,  the  fabric  receiving 
needles  12  are  moved  forward  by  the  extension 
operations  of  the  receiving  needle  backward  and 
forward  motion  air  cylinder  13  and  the  receiving 
needle  unit  backward  and  forward  motion  cylinder 
106,  so  that  the  needles  are  inserted  into  the 
hanging  portion  of  the  fabric  MA  (step  S1). 

Next,  the  pattern  matching  needles  6  are 
moved  backward  through  the  slits  78  via  the  air 
cylinder  76,  so  as  to  be  slipped  out  of  the  fabric 
MA.  The  excess  slack  of  the  fabric  MA  is  elimi- 
nated  by  the  air  blowing  from  the  air  blowing 
nozzles  109.  Then,  the  extending  operation  of  the 
air  cylinder  60  causes  the  rotary  cutter  11  to  be 
moved  forward,  so  that  the  cutter  is  set  into  the 
state  in  which  the  cutting  operation  can  be  con- 
ducted  (step  S2).  In  this  state,  while  the  air  motor 
61  is  driven  to  rotate  the  rotary  cutter  1  1  ,  the  rotary 
cutter  1  1  is  laterally  moved  along  the  rail  52  via  the 
driving  of  the  motor  54  as  shown  in  Fig.  21,  so  that 
the  fabric  MA  is  cut  at  a  position  which  is  higher 
than  the  receiving  needles  12  by  about  3  mm  (step 
S3).  After  such  an  operation  of  cutting  the  fabric 
MA  is  finished  (step  S4),  the  rotary  cutter  11  is 
moved  backward  by  the  contracting  operation  of 
the  air  cylinder  60,  and  also  the  fabric  receiving 
needles  12  are  moved  backward  by  the  contracting 
operations  of  the  receiving  needle  backward  and 
forward  motion  cylinder  13  and  the  receiving  nee- 
dle  unit  backward  and  forward  motion  cylinder  106. 
At  the  same  time,  as  shown  in  Fig.  22,  the  fabric 
drop  preventing  plate  80  is  moved  forward  via  the 
cylinder  81,  so  that  the  cut  fabric  MB  is  prevented 

from  dropping  from  the  fabric  receiving  needles  12 
(step  S5). 

Next,  the  motor  71  for  the  pattern  matching 
units  7  is  driven,  so  that  the  unit  elevating  plate  75 

5  is  moved  in  the  axial  direction  of  the  ball  screws 
74,  i.e.,  in  the  upward  direction  with  the  rotation  of 
the  ball  screws  74.  As  a  result,  all  the  pattern 
matching  units  7  are  moved  to  be  returned  to  the 
predetermined  upper  limit  position  (home  position). 

io  Moreover,  as  shown  in  Fig.  23,  also  the  fabric 
receiving  needles  12  which  hold  the  cut  fabric  MB 
in  a  suspending  state  are  moved  to  be  returned  to 
the  original  position,  so  that  the  cut  fabric  MB 
opposes  the  receiving  table  14  which  stands  verti- 

15  cally  (step  S6).  Thereafter,  the  above-described 
operation  is  repeatedly  performed  until  the  number 
of  the  cut  fabrics  MB  reaches  a  predetermined 
amount  (steps  S7  and  S8). 

The  process  of  changing  the  condition  from 
20  that  in  which  the  predetermined  number  of  cut 

fabrics  MB  are  stacked  by  the  fabric  receiving 
needles  12  and  vertically  hung,  to  that  in  which  the 
cut  fabrics  MB  are  taken  out  onto  the  cutting  table 
104  and  stacked  in  a  horizontal  state  will  be  de- 

25  scribed  with  reference  to  the  operational  views 
shown  in  Fig.  25  to  Fig.  28,  and  the  flowchart 
shown  in  Fig.  29. 

First,  the  positional  lock  of  the  receiving  table 
14  is  released  via  the  receiving  table  lock  cylinder 

30  95,  and  thereafter  the  whole  receiving  table  14  is 
manually  moved  backward.  At  this  time,  when  the 
bearings  100  are  rotated  and  moved  backward 
along  the  linear  guide  grooves  102  and  reach  the 
terminal  point,  the  bearings  100  are  transferred  to 

35  the  receiving  table  turning  guide  grooves  103  hav- 
ing  an  arcuate  shape.  As  a  result,  as  shown  in  Fig. 
26  and  Fig.  27,  the  receiving  table  14  which  verti- 
cally  stands  is  automatically  turned  by  90  °  ,  so  that 
the  condition  is  changed  to  a  take  out  posture 

40  where  the  cut  fabrics  MB  are  stacked  on  the  hori- 
zontal  face  (step  T1). 

When  this  state  is  established,  the  fabric  re- 
ceiving  needles  12  are  slipped  out  of  the  stacked 
cut  fabrics  MB  by  the  contracting  operation  of  the 

45  receiving  needle  backward  and  forward  motion  air 
cylinder  13  (step  T2).  When  the  slipping  of  the 
fabric  receiving  needles  12  out  of  the  cut  fabrics 
MB  is  confirmed  (step  T3),  the  stacked  cut  fabrics 
MB  are  transferred  onto  the  cutting  table  104  as 

50  shown  in  Fig.  28  via  a  transfer  device  which  is  not 
shown  (step  T4).  Thereafter,  the  receiving  table  14 
is  made  to  stand  vertically  and  returned  into  the 
position  for  receiving  cut  fabrics,  and  then  fixed  via 
the  receiving  table  lock  cylinder  95  (step  T5).  The 

55  piled  cut  fabrics  MB  which  have  been  transferred 
onto  the  cutting  table  104  are  cut  into  a  predeter- 
mined  shape  by  a  cutting  machine  which  is  not 
included  in  the  figures. 

8 
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In  the  embodiment  described  above,  as  the 
fabric  cutting  device,  the  rotary  cutter  11  is  used, 
and  the  rotary  cutter  11  is  moved  in  the  width 
direction  of  the  fabric  so  as  to  cut  the  fabric. 
Alternatively,  any  other  cutting  devices  may  be 
used. 

Although  the  CCD  camera  5  as  shown  in  the 
embodiment  is  the  most  ideal  one  as  the  optical 
reading  means,  another  device  such  as  an  optical 
line  sensor  may  be  used. 

In  the  above  embodiment,  the  fabric  feeding 
mechanism  4  is  composed  of  the  fabric  lower  end 
position  detecting  sensor  41  ,  the  auxiliary  roller  33 
which  is  moved  forward  based  on  the  detection 
signal  of  the  sensor  41,  the  deflection  detecting 
sensor  44  for  detecting  whether  the  slack  amount 
of  the  fabric  MA  which  is  slacked  in  a  substantially 
U-shape  over  the  distance  between  the  auxiliary 
roller  33  and  the  second  unwinding  roller  32  of  the 
automatic  fabric  unwinding  device  3,  and  the  motor 
36  for  rotating  the  auxiliary  roller  32.  Alternatively, 
the  fabric  feeding  mechanism  may  be  composed  of 
a  plurality  of  belts  which  are  juxtaposed  in  the 
lateral  width  direction  of  the  fabric  MA  and  individ- 
ually  driven. 

In  addition,  in  the  above  embodiment,  the  sole 
CCD  camera  5  is  used,  and  the  CCD  camera  5  is 
constructed  so  as  to  be  moved  in  the  lateral  direc- 
tions  (X,  Y)  via  the  belt  55  along  the  rail  52  of  the 
fixing  frame  51.  Alternatively,  a  plurality  of  CCD 
cameras  may  be  fixedly  disposed  at  an  appropriate 
interval  in  the  lateral  width  direction  of  the  fabric 
MA. 

Industrial  Applicability 

As  described  above,  the  automatic  fabric  pat- 
tern-matching  apparatus  of  the  invention  uses  a 
technique  in  which  a  fabric  for  clothes  or  the  like  is 
fed  from  one  longitudinal  end  thereof  in  a  hanging 
manner,  and  the  laterally  continuous  pattern  formed 
on  the  fabric  is  read  by  optical  reading  means  such 
as  a  CCD  camera  disposed  so  as  to  oppose  the 
front  face  of  the  hanging  portion,  so  that  the  lon- 
gitudinal  position  of  the  fabric  is  controlled  based 
on  the  read  signal.  Therefore,  disadvantageous 
phenomena  such  as  bias  or  bowed  patterns  are 
eliminated  by  gravity  of  the  fabric.  Particularly,  the 
fabric  pattern  matching  which  is  conventionally 
considered  difficult  because  of  various  properties 
of  knitted  fabric  and  the  like  can  be  surely,  pre- 
cisely,  and  efficiently  realized. 

Claims 

1.  An  automatic  fabric  pattern-matching  apparatus 
for  automatically  performing  pattern  matching 
of  a  fabric  having  a  pattern  which  is  continuous 

at  least  in  a  lateral  direction,  wherein  said 
apparatus  comprises:  a  fabric  feeding  mecha- 
nism  for  feeding  the  fabric  which  is  unwound 
from  a  wound  fabric  to  be  spread,  from  one 

5  end  thereof  in  a  longitudinal  direction  in  a 
hanging  manner;  optical  reading  means,  dis- 
posed  so  as  to  oppose  a  front  face  of  the 
hanging  portion  of  the  fabric  which  is  fed  in  the 
hanging  manner,  for  recognizing  the  pattern  on 

io  the  fabric;  and  control  means  for  controlling 
the  position  of  the  fabric  in  the  longitudinal 
direction  based  on  a  signal  from  said  optical 
reading  means,  so  that  the  pattern  which  is 
continuous  in  the  lateral  direction  of  the  fabric 

is  forms  a  lateral  straight  line. 

2.  An  automatic  fabric  pattern-matching  apparatus 
for  automatically  performing  pattern  matching 
of  a  fabric  having  a  pattern  which  is  continuous 

20  at  least  in  a  lateral  direction,  wherein  said 
apparatus  comprises:  an  automatic  fabric  un- 
winding  device  for  unwinding  a  fabric  from  a 
wound  fabric  which  is  formed  by  winding  the 
fabric;  a  fabric  feeding  mechanism  for  feeding 

25  the  fabric  which  is  unwound  from  a  wound 
fabric  to  be  spread,  from  one  end  thereof  in  a 
longitudinal  direction  in  a  hanging  manner;  op- 
tical  reading  means,  disposed  so  as  to  oppose 
a  front  face  of  the  hanging  portion  of  the  fabric 

30  which  is  fed  in  the  hanging  manner,  for  rec- 
ognizing  the  pattern  on  the  fabric;  a  fabric 
receiving  and  supporting  plate  disposed  so  as 
to  oppose  the  back  face  of  the  hanging  portion 
of  the  fabric,  the  plate  having  a  slope  for 

35  receiving  and  supporting  the  hanging  portion  of 
the  fabric  in  a  state  where  the  lower  portion  is 
more  displaced  backward;  a  plurality  of  pattern 
matching  units,  disposed  so  as  to  be  movable 
backward  and  forward  and  in  the  longitudinal 

40  direction  on  the  back  side  of  said  fabric  receiv- 
ing  and  supporting  plate,  for  controlling  the 
position  of  the  fabric  in  the  longitudinal  direc- 
tion  so  that  the  pattern  which  is  continuous  in 
the  lateral  direction  of  the  fabric  forms  a  lateral 

45  straight  line,  by  inserting  pattern  matching  nee- 
dles  into  the  fabric  based  on  a  signal  from  said 
optical  reading  means;  and  a  fabric  cutting 
device,  disposed  under  said  optical  reading 
means  so  as  to  be  movably  backward  and 

50  forward,  for  cutting  the  fabric  which  has  been 
subjected  to  the  pattern  matching  by  said  pat- 
tern  matching  units,  in  a  width  direction  there- 
of. 

55  3.  An  automatic  fabric  pattern-matching  apparatus 
according  to  claim  2,  wherein  a  fabric  pressing 
device  which  presses  the  front  side  of  the 
fabric  hanging  portion  received  and  supported 

9 
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on  the  slope  of  said  fabric  receiving  and  sup- 
porting  plate  against  the  slope  is  mounted  at  a 
position  opposing  the  front  face  of  the  fabric 
hanging  portion  and  rotatable  about  a  shaft  to 
be  moved  in  a  pressure  releasing  direction,  5 
said  shaft  being  set  above  the  fabric  pressing 
position,  and  said  fabric  pressing  device  com- 
prises  an  air  blowing  device  which  blows  air 
toward  the  fabric  hanging  portion  during  the 
rotation  and  motion  in  the  pressure  releasing  10 
direction. 

An  automatic  fabric  pattern-matching  apparatus 
according  to  claim  2,  wherein  said  fabric  feed- 
ing  mechanism  comprises:  a  fabric  lower  end  is 
position  detection  sensor  for  detecting  a  lower 
end  position  of  the  unwound  fabric;  a  roller 
which  is  moved  forward  based  on  a  detection 
signal  of  said  sensor;  a  deflection  detection 
sensor  for  detecting  whether  a  slack  amount  of  20 
the  fabric  which  is  slacked  in  a  substantially  U- 
shape  between  said  roller  and  said  automatic 
fabric  unwinding  device  reaches  a  predeter- 
mined  amount  or  not;  and  a  motor  for  rotating 
said  roller.  25 

An  automatic  fabric  pattern-matching  apparatus 
according  to  claim  2,  wherein  a  roller  constitut- 
ing  said  automatic  fabric  unwinding  device, 
and  a  roller  constituting  a  part  of  said  fabric  30 
feeding  mechanism  are  configured  so  as  to  be 
moved  in  right  and  left  or  lateral  directions 
based  on  a  detection  signal  of  an  edge  detec- 
tion  sensor  for  detecting  an  edge  of  the  fabric. 

35 
An  automatic  fabric  pattern-matching  apparatus 
according  to  claim  2,  wherein  said  fabric  feed- 
ing  mechanism,  said  optical  reading  means,  a 
unit  box  for  accommodating  said  pattern 
matching  units,  and  said  fabric  cutting  device  40 
are  arranged  in  predetermined  positional  rela- 
tionships,  and  integrally  coupled  and  support- 
ed  by  right  and  left  device  frames. 

45 

50 

55 
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UNWINDING  ROLLERS  ARE  FORWARD  ROTATED  UNTIL  , 
PREDETERMINED  LENGTH  IS  OBTAINED,  AND  AT  THIS  TIME 
FABRIC  LOWER  END  POSITION  DETECTION  SENSOR  DETECTS 

LOWER  END  OF  FABRIC 

k  . 
AUXILIARY  ROLLER  IS  MOVED  FORWARD  BY  OPERATION 

OF  CYLINDER  FOR  BACKWARD  AND  FORWARD  MOTION  OF 
ROLLER 

R  

R  

s:  _____ 
UNTIL  SLACK  AMOUNT  REACHES  PREDETERMINED 

AMOUNT,  UNWINDING  ROLLERS  ARE  ROTATED  FORWARD,  AND 
SLACK  AMOUNT  IS  CONTROLLED  BY  DEFLECTION  DETECTION 
SENSOR 

FABRIC  IS  LOWERED  TO  PREDETERMINED  POSITION, 
AND  AT  THIS  TIME  UNWINDING  ROLLERS  AND  AUXILIARY 
ROLLER  ARE  FORWARD  ROTATED 

i_  — 
EDGE  OF  FABRIC  IS  DETECTED  BY  EDGE  DETECTION 

SENSOR,  AND  EDGES  ARE  ALIGNED  BY  MOVING  UNWINDING 

AND  AUXILIARY  ROLLERS  RIGHT  AND  LEFT 

LOWER  END  PORTION  OF  FABRIC  IS  DETECTED  BY 

FABRIC  SIZE  CONTROL  SENSOR 

L  
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ROTATION  OF  UNWINDING  ROLLERS  AND  AUXILIARY 
ROLLER  IS  STOPPED 

c  END 
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CCD  CAMERA  IS  LATERALLY  MOVED  TO  READ  BORDER 
PATTERN 

N 1  
ADJUST 

ROTATING  CYLINDER  IS  OPERATED  TO  ROTATE  FABRIC 
PRESSER  AND  FIX  FABRIC 

N 3  

N 4  

PATTERN  MATCHING  UNIT  VERTICALLY  MOVING  DEVICE  (MOTOR, 

BALL  SCREWS,  PATTERN  MATCHING  UNIT  ELEVATING  PLATE,  ETC.)  IS 

OPERATED  TO  SIMULTANEOUSLY  LOWER  PLURAL  PATTERN  MATCHING  UNITS 

BASED  ON  READ  RESULT  OF  CAMERA,  PATTERN 
MATCHING  NEEDLES  ARE  INSERTED  ALONG  THE  SAME  LINE  OF 
A  PATTERN  WHICH  IS  CONTINUOUS  IN  LATERAL  DIRECTION 

N 5  

FABRIC  PRESSER  IS  MOVED  REARWARD  WHILE  BLOWING 
AIR  SO  THAT  PATTERN  MATCHING  NEEDLES  ARE  PREVENTED 
FROM  BEING  SLIPPED  OUT  OF  FABRIC 

N 6  

PLURAL  PATTERN  MATCHING  UNITS  ARE  SIMULTANE- 
OUSLY  LOWERED  TO  TRANSFER  POSITION,  AND  AT  THIS 

TIME  UNWINDING  ROLLERS  AND  AUXILIARY  ROLLER  ARE 

ROTATED  FORWARD 

ROTATION  OF  UNWINDING  ROLLERS  AND  AUXILIARY 
ROLLER  IS  STOPPED 
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ROTARY  CUTTER  BACKWARD  AND  FORWARD  MOTION  A1K 

CYLINDER  IS  OPERATED  TO  MOVE  CUTTER  FORWARD  SO  THAT 
3UTTER  IS  SET  INTO  SATE  IN  WHICH  CUTTING  OPERATION  BE 
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CUTTING  DEVICE  (ROTARY  CUTTER)  IS  LATERALLY 
MOVED  BY  DRIVING  MOTOR  SO  THAT  FABRIC  IS  CUT  AT  POSITION 
HIGHER  THAN  RECEIVING  NEEDLES  BY  ABOUT  3  MM 

S 3  N o .  ADJUST 

FABRIC  RECEIVING  NEEDLE  BACKWARD  AND  f  UKWAKD 
MOTION  AIR  CYLINDER  IS  OPERATED  TO  MOVE  RECEIVING  NEEDLES 
BACKWARD,  AND  AT  THE  SAME  TIME  FABRIC  DROP  PREVENTING 
PLATE  IS  MOVED  FORWARD  (TOWARD  FABRIC)  SO  THAT  FABRIC  IS 
PREVENTED  FROM  DROPPING 

/ 5 5  

PATTERN  MATCHING  NEEDLE  BACKWARD  AND  FORWARD 
MOTION  AIR  CYLINDER  IS  OPERATED  TO  MOVE  PATTERN  MATCHING 
NEEDLES  REARWARD  TO  BE  SLIPPED  OUT  OF  FABRIC  AND  RETURNED 
TO  PREDETERMINED  POSITION,  AND  AT  THE  SAME  TIME  ALSO 
CUTTING  DEVICE  IS  MOVED  TO  PREDETERMINED  POSITION 

V  
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