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(54)  Apparatus  and  method  for  thread  supplying  of  a  chain  stitch  sewing  machine. 

(57)  An  apparatus  and  a  method  for  thread  supply- 
ing  of  a  chain  stitch  sewing  machine  are  dis- 
closed,  the  apparatus  comprising  a  needle 
vertically  reciprocating  between  a  top  end  point 
and  a  bottom  end  point  in  one  sewing  cycle  ;  a 
looper  horizontally  reciprocating  in  one  sewing 
cycle  ;  a  thread  supply  device  for  forcibly  sup- 
plying  a  needle  thread  to  the  needle  ;  and  a 
thread  supply  control  device  for  controlling  the 
thread  supply  device  so  that  the  needle  thread 
is  supplied  in  at  least  two  periods  in  each 
sewing  cycle,  the  periods  being  incontinuous. 
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BACKGROUND  OF  THE  INVENTION 

(1)  Field  of  the  Invention 

This  invention  relates  to  an  apparatus  and  meth- 
od  for  thread  supplying  of  a  chain  stitch  sewing  ma- 
chine  that  produces  over-edging  stitches,  double 
chain  stitches  and  other  stitches  composed  of  needle 
and  looper  threads,  in  which  at  least  a  needle  thread 
is  forcibly  supplied. 

(2)  Description  of  the  Related  Art 

In  a  chain  stitch  sewing  machine,  a  needle  thread 
supplied  to  a  needle  with  too  high  tension  may  cause 
puckering  a  fabric,  especially  a  thin  fabric.  In  contrast, 
a  needle  thread  supplied  without  tension  may  cause 
skip  stitches  by  the  loose  loops  the  thread  forms. 

To  avoid  such  problems,  the  tension  of  a  needle 
thread  is  controlled  by  a  thread  tension  regulator. 

However,  the  above  tension  applied  to  the  needle 
thread  greatly  varies  according  to  the  movement  of 
the  needle  because  the  tension  is  produced  by  the 
needle  thread  which  extends  to  the  needle  drop  point 
being  pulled  out  against  the  friction  with  the  thread 
tension  regulator.  Therefore,  the  thread  tension  regu- 
lator  is  not  easily  adjusted  so  that  good  sewing  results 
can  be  obtained. 

On  the  other  hand,  proposed  in  U.  S.  P.  No. 
5056446  is  an  automatic  thread  supply  device  by 
which  a  thread  is  forcibly  supplied,  and  the  supply 
length  of  the  thread  is  controlled  by  electrifying/de- 
electrifying  of  a  solenoid.  According  to  this  approach, 
the  thread  tension  is  substantially  made  zero  by  the 
thread  being  supplied  forcibly,  and  consequently, 
loosening  of  the  needle  thread  is  avoided  by  supply- 
ing  the  predetermined  length  of  thread  needed  to 
form  a  stitch.  Thus,  puckering,  skip  stitches,  and  other 
problems  can  be  decreased. 

However,  the  inventors  of  this  invention  have 
found  out  it  is  difficult  to  obtain  stable,  good  sewing 
results  under  different  sewing  conditions  including 
thickness  of  fabrics  by  the  above  approach.  After  va- 
rious  experiments,  the  timing  of  applying  the  thread 
tension  has  proved  to  greatly  affect  the  sewing  ap- 
pearance. 

SUMMARY  OF  THE  INVENTION 

The  object  of  this  invention  is  to  provide  an  appa- 
ratus  and  method  for  thread  supplying  of  a  chain  stitch 
sewing  machine  which  seldom  causes  puckering, 
skip  stitches,  and  other  problems. 

The  above  object  can  be  achieved  by  a  method 
for  thread  supplying  of  a  chain  stitch  sewing  machine 
having  an  apparatus  for  thread  supplying  which  forci- 
bly  supplies  a  needle  thread  to  a  needle,  the  method 
being  characterized  in  that  each  sewing  cycle  has  at 

least  two  periods  in  which  the  thread  is  supplied,  the 
periods  being  incontinuous. 

The  above  object  can  be  achieved  by  an  appara- 
tus  for  thread  supplying  of  a  chain  stitch  sewing  ma- 

5  chine,  comprising  a  needle  vertically  reciprocating 
between  a  top  end  point  and  a  bottom  end  point  in  one 
sewing  cycle;  a  looper  horizontally  reciprocating  in 
one  sewing  cycle;  a  thread  supply  device  for  forcibly 
supplying  a  needle  thread  to  the  needle;  and  a  thread 

10  supply  control  device  for  controlling  the  thread  supply 
device  so  that  the  needle  thread  is  supplied  in  at  least 
two  periods  in  each  sewing  cycle,  the  periods  being 
incontinuous. 

According  to  the  above  construction,  the  tension 
15  of  the  needle  thread  can  be  kept  low  during  the  first, 

second  periods  in  which  the  thread  is  supplied  and  un- 
til  it,  which  supplied  during  the  periods,  has  been 
used,  and  be  properly  high  during  the  remaining  per- 
iods.  Consequently,  proper  amount  of  needle  thread 

20  is  smoothly  supplied  to  form  good  stitches,  and  the 
formed  stitches  are  appropriately  tightened,  which  re- 
sults  in  good  sewing  appearance  under  such  different 
sewing  conditions. 

The  first  period  in  each  sewing  cycle  can  be  from 
25  the  needle  being  going  to  enter  a  triangle  formed  by 

a  looper,  a  looper  thread  and  the  needle  thread,  to  the 
tip-of  a  looper  being  going  to  leave  the  needle,  and  the 
second  period  in  each  sewing  cycle  can  be  from  the 
looper  being  going  to  enter  the  loop  formed  by  the 

30  needle  thread  while  the  needle  is  rising  from  a  bottom 
end  point,  to  the  needle  rising  as  high  as  a  predeter- 
mined  point.  According  to  the  above  conditions,  the 
needle  moves  without  the  supply  of  the  needle  thread 
after  the  needle  thread  is  supplied  while  the  needle  is 

35  in  the  middle  way  to  the  bottom  end  point  or  to  the  top 
end  point.  The  tension  caused  by  the  balance  be- 
tween  the  needle  thread  and  the  looper  thread  main- 
tains  the  regular  triangle  formed  in  every  sewing  cy- 
cle.  Consequently,  the  occurrence  of  wrinkle  of  fab- 

40  rics  to  be  sewn  can  be  minimized  and  good  sewing  re- 
sults  can  be  obtained  even  for  easily  wrinkled  fabrics 
such  as  georgette  or  broad  cloth  without  puckering, 
skip  stitches,  or  other  problems. 

45  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

These  and  other  objects,  advantages  and  fea- 
tures  of  the  invention  will  become  apparent  from  the 
following  description  thereof  taken  in  conjunction  with 

so  the  accompanying  drawings  which  illustrate  a  specific 
embodiment  of  the  invention.  In  the  drawings: 

FIG.  1  shows  a  front  view  of  a  chain  stitch  sewing 
machine  of  the  present  invention. 

FIG.  2  shows  needle  thread  tension  in  accor- 
55  dance  with  the  vertical  movement  of  the  needle. 

FIG.  3  shows  illustrations  of  sewing  process  in  ac- 
cordance  with  the  movement  of  the  needle  and  the  a 
looper. 
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FIG.  4  shows  a  hard  ware  construction  as  a  con- 
trol  device  to  control  a  thread  supplying  apparatus. 

FIG.  5  shows  a  flow  chart  explaining  operations 
of  the  construction  shown  in  FIG.  4. 

FIG.  6  shows  a  flow  chart  explaining  operations 
of  the  construction  shown  in  FIG.  4. 

FIG.  7  shows  a  flow  chart  explaining  operations 
of  the  construction  shown  in  FIG.  4. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

As  shown  in  FIG.  1,  the  sewing  machine  of  the 
present  invention  comprises  a  machine  bed  1  and  an 
arm  2  mounted  thereon. 

Installed  in  the  machine  bed  1  are  a  main  shaft  3 
supported  horizontally,  a  looper  4  moved  elliptically 
thereby,  and  a  cam  unit  5  to  control  feeding  length  of 
a  looper  thread  S4  according  to  the  movement  of  the 
looper  4.  A  pulley  6  attached  to  one  end  of  the  main 
shaft  3  is  coupled  with  the  main  motor  (not  shown)  to 
drive  the  machine  by  a  belt  7. 

The  arm  2  is  equipped  with  an  arm  shaft  8  parallel 
to  the  main  shaft  3  and  a  needle  clamp  10  reciprocat- 
ing  vertically  above  a  sewing  area  9  by  the  rotation  of 
the  arm  shaft  8.  The  arm  shaft  8  is  linked  with  the 
main  shaft  3  by  a  belt  11  so  that  they  can  rotate  syn- 
chronously.  The  needle  clamp  10  is  provided  with,  for 
example,  three  needles  12a,  12b,  and  12c.  The  top 
end  point  is  indicated  by  continuous  lines,  and  the  bot- 
tom  end  point  by  double  dashed  lines. 

The  looper  4  is  positioned  at  a  left  end  point  as 
shown  in  FIG.  1  when  the  needles  12a-12c  are  at  a 
top  end  point,  and  at  a  right  end  point  when  they  are 
at  the  bottom  end  point. 

Attached  to  the  front  surface  of  the  arm  2  are  a 
thread  supply  device  13  for  forcibly  supplying  three 
needle  threads  S1-S3  to  the  needles  12a-12c,  a 
thread  tension  regulator  14  for  supplying  the  looper  4 
with  the  looper  thread  S4  applied  a  specified  tension, 
and  thread  guide  paths  15  for  guiding  each  of  the 
threads  S1-S4  along  specified  paths. 

The  thread  supply  device  1  3  consists  of  a  pair  of 
thread  supply  rollers  16  and  17,  and  thread  clampers 
18-20  provided  to  the  upper  thread  stream  than  the 
rollers.  The  thread  supply  rollers  16  and  1  7  face  each 
other  to  hold  the  three  needle  threads  S1-S3  there- 
between,  and  are  rotated  in  the  opposite  directions  as 
the  arrows  show  in  FIG.  1  by  a  roller  drive  motor  36 
which  rotates  at  a  certain  speed  independently  of  the 
rotation  of  the  shafts  3  and  8.  The  thread  supply  roll- 
ers  16  and  17  rotate  at  the  speed  to  accord  with  the 
maximum  sewing  speed  of  the  sewing  machine. 

In  this  embodiment,  each  of  the  thread  clampers 
18-20  respectively  has  a  pair  of  strip  members 
1  8a/1  8b  -  20a/20b  which  are  bimorph-type  piezoelec- 
tric  elements.  They  can  lock  a  thread  with  a  force 
greater  than  the  transporting  force  of  the  thread  sup- 

ply  rollers  16  and  17  to  stop  the  thread  supply,  and  re- 
lease  the  thread  so  that  it  can  be  fed  at  a  high  speed 
by  the  rotation  of  the  rollers  16  and  17.  These  opera- 
tions  of  the  clampers  are  realized  by  electrifying  bi- 

5  morph-type  piezoelectric  elements  at  the  opposite 
phase  to  each  other.  Employing  the  above  piezoelec- 
tric  elements  realizes  that  the  thread  clamping/releas- 
ing  operation  is  performed  within  a  short  period. 

The  detailed  construction  of  the  above  thread 
10  clampers  18-20  is  described  in  Japanese  Laid-open 

Patent  Application  4-2394  (Refer  to  U.S.  Serial  No. 
07/686518).  Although  the  piezoelectric  elements  is 
suitable,  various  known  high-speed  actuators  may  be 
used  instead. 

15  The  machine  shown  in  FIG.  1  forms  a  stitch  of  a 
Federal  Standard  No.  Stitch  Type  407  by  the  three 
needles  12a,  12b,  and  12c  and  a  looper  4.  However, 
to  simplify  the  description,  the  forming  operation  of  a 
stitch  type  401  is  described  which  needs  only  the  nee- 

20  die  12a  and  the  looper  4  and  is  controlled  by  the 
thread  supply  rollers  16  and  17,  and  the  thread  clam- 
per  18  of  the  thread  supply  device  13. 

The  clamping  timing  of  the  thread  clamper  18  ac- 
cording  to  the  present  invention  is  described  with  ref- 

25  erence  to  FIG.  2. 
The  axis  of  abscissa  Aindicates  the  rotating  angle 

of  the  main  shaft  3.  The  angle  360°  corresponds  to 
one  sewing  cycle. 

FIG.  2(a)  shows  a  graph  of  thread  tension  of  the 
30  needle  thread  S1  controlled  by  the  thread  clamper  18 

of  this  invention  indicated  by  continuous  lines,  and 
thread  tension  of  the  needle  thread  K  controlled  by  a 
conventional  thread  tension  regulator  indicated  by 
short  dashes  lines. 

35  FIG.  2(b)  is  a  motion  diagram  showing  vertical 
movement  of  the  needle  12a  of  the  sewing  machine 
shown  in  FIG.  1  (B:  the  top  end  point,  C:  the  bottom 
end  point),  and  horizontal  movement  of  the  looper  4 
(B:  the  left  end  point,  C:  the  right  end  point). 

40  FIG.  2(c)  is  a  graph  showing  the  total  amount  sup- 
plied  in  one  stitch  (the  axis  of  ordinate  D)  of  the  needle 
thread  S1  of  the  present  invention  indicated  by  con- 
tinuous  lines  which  is  supplied  to  the  sewing  area  9 
and  the  needle  thread  K  of  a  conventional  example  in- 

45  dicated  by  short  dashed  lines. 
As  shown  in  FIG.  2(a)(b),  thread  tension  of  the 

needle  thread  K  controlled  by  the  conventional  thread 
tension  regulator  begins  to  rise  when  the  rotating  an- 
gle  of  the  main  shaft  is  90°,  reaches  a  peak  at  around 

so  1  30°,  falls  gradually  after  that,  rise  again  around  250°, 
and  reaches  another  peak  at  around  360°  (0°).  Re- 
sponding  to  the  two  peaks  of  the  tension,  the  needle 
thread  K  is  pulled  out  of  the  thread  supply  source 
twice,  one  around  130°  and  the  other  around  320°  to 

55  340°  as  shown  in  FIG.  2(c).  The  amount  of  thread  re- 
quired  for  one  sewing  cycle  was  conventionally 
gained  by  the  generation  of  this  tension. 

In  contrary,  according  to  this  invention,  the  nee- 

3 
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die  thread  S1  is  forcibly  supplied  toward  the  sewing 
area  9  within  each  period  at  the  maximum  speed  of 
the  sewing  machine  by  making  the  angle  between  70° 
and  11  0°  a  first  period,  and  the  one  between  220°  and 
300°  a  second  period.  More  precisely,  the  thread 
clamper  18  is  released  in  the  entire  first  period,  and 
between  220°  and  250°  in  the  second  period  to  forci- 
bly  supply  the  required  amount  of  thread  for  a  deter- 
mined  sewing  cycle  by  the  thread  supply  rollers  16 
and  17. 

Thus,  the  thread  tension  of  the  needle  thread  S1 
shown  in  FIG.  2(a)  is  generated  by  supplying  an 
amount  of  the  needle  thread  required  for  one  sewing 
stitch  in  the  new  period  by  intentionally  dividing  the 
period  to  supply  the  thread.  In  other  words,  the  two 
peaks  around  130°  and  360°  can  be  maintained  at  a 
higher  level  than  the  peak  of  the  conventional  needle 
thread  K,  and  another  peak  having  the  same  tension 
as  the  one  around  130°  can  be  generated  around 
170°. 

It  is  desirable  that  the  peaks  around  130°  and 
170°  be  maintained  as  high  as,  or  a  little  lower  than 
the  one  around  360°. 

The  following  describes  how  effective  the  high 
tension  of  the  needle  thread  S1  is  which  is  generated 
by  supplying  it  forcibly  in  new  periods  on  a  forming 
process  of  a  stitch  by  the  needle  thread  S1  and  the 
looper  thread  S4,  with  reference  to  FIG.  3. 

When  the  rotating  angle  of  the  main  shaft  is  0°, 
the  needle  12a  is  at  the  top  end  point  and  the  looper 
4  is  at  the  left  end  point  as  shown  in  FIG.  3  (a).  At  this 
time,  since  the  needle  thread  has  rather  high  tension, 
the  needle  thread  S1,  the  looper  thread  S4,  and  the 
looper  4  form  a  regular  triangle  T  as  shown.  The  ten- 
sion  of  the  needle  thread  S1  continues  until  imme- 
diately  before  the  needle  12a  enters  the  triangle  T,  at 
which  the  rotating  angle  of  the  main  shaft  is  around 
70°.  Consequently,  the  needle  12a  can  enter  the  tri- 
angle  T  without  fail,  causing  no  skip  stitches. 

Since  the  needle  12a  falls  during  the  angle  be- 
tween  70°  and  180°  as  shown  in  FIG.  3(c)-(e),  the 
needle  thread  S1  is  needed  to  form  a  stitch.  The  nee- 
dle  thread  S1  is  supplied  only  during  the  angle  be- 
tween  70°  and  110°  avoiding  an  oversupply  to  form  a 
seam.  As  a  result,  since  the  needle  thread  S1  falls  dur- 
ing  the  angle  between  1  1  0°  and  1  80°  without  a  thread 
supply,  its  tension  heightens.  The  tension  generated 
during  the  period  is  considered  to  properly  tighten  a 
just  formed  stitch.  The  supply  of  the  needle  thread  S1 
is  suspended  until  the  angle  reaches  220°,  keeping 
tightening  the  seam. 

When  the  angle  has  reached  220°,  the  looper  4 
inters  a  loop  of  the  needle  thread  S1  generated  by  the 
needle  12a  rising  from  the  bottom  end  point  as  shown 
in  FIG.  3(f).  During  the  angle  between  220°  and  360° 
(=0°),  the  looper  4  moves  to  the  left  with  the  needle 
thread  S1  hooked,  and  the  needle  12a  rises  to  the  top 
end  point.  Since  the  needle  thread  S1  is  needed  to 

form  stitches,  it  is  supplied  between  220°  and  a  pre- 
determined  angle  (250°  in  this  embodiment).  During 
the  angle  between  250°  and  70°,  the  tension  of  the 
needle  thread  S1  is  heightened  by  suspending  the 

5  supply  of  the  needle  thread  S1  ,  forming  the  above 
mentioned  regular  triangle  T. 

The  following  is  a  description  of  a  control  system 
to  supply  the  needle  thread  S1  only  the  first  and  sec- 
ond  periods  as  above  to  obtain  good  sewing  results, 

10  with  reference  to  FIGS  4-7. 
In  FIG.  4,  there  are  a  CPU  30,  a  ROM  31  a  RAM 

32,  an  I/O  device  33,  and  a  main  shaft  pulse  encoder 
34  provided  to  the  main  shaft  3. 

The  main  shaft  pulse  encoder  34  generates  one 
15  pulse  every  time  the  main  shaft  3  rotates  a  deter- 

mined  angle  (hereinafter  referred  to  as  rotation 
pulse),  and  another  pulse,  every  time  the  angle  be- 
comes  0°  (hereinafter  referred  to  as  original  pulse). 

A  thread  supply  pulse  encoder  35  built  in  the 
20  thread  supply  roller  16  generates  further  another 

pulse  every  time  the  roller  16  rotates  a  determined 
angle  (hereinafter  referred  to  as  thread  supply  pulse). 

An  operational  key  unit  37  is  used  to  set  the  pulse 
number  N1  of  the  thread  supply  pulse  encoder  35  cor- 

25  responding  to  the  amount  of  thread  supplied  in  the 
first  period,  the  pulse  number  N2  of  the  encoder  35 
corresponding  to  that  in  the  second  period,  the  main 
shaft  rotating  angle  (70°  and  220°)  to  start  opening 
operation  of  the  thread  clamper  18,  and  the  angle 

30  (110°  and  250°)  to  quit  the  opening  operation  of  the 
clamper  18. 

A  machine  driving  pedal  38  is  used  to  control  the 
rotating  speed  of  the  main  motor  by  changing  its  step- 
ping  force. 

35  As  shown  in  FIGS.  5-7,  at  first,  the  CPU  is  initial- 
ized  (#1)  followed  by  necessary  operations  including 
closing  the  thread  clamper  18,  admitting  pulses  from 
the  main  shaft  pulse  encoder  34,  clearing  the  thread 
supply  pulse  counter  n  which  counts  the  number  of 

40  thread  supply  pulses  outputted  from  the  thread  supply 
pulse  encoder  35  and  a  register  9  which  holds  the  ro- 
tating  angle  of  the  main  shaft,  and  setting  a  state 
counter  K  to  1  .  The  register  9,  thread  supply  pulse 
counter  n,  and  the  state  counter  K  are  built  in  the  CPU 

45  30. 
The  state  counter  K  to  operate  depending  on 

each  control  state  can  take  any  value  of  from  1  to  6. 
When  the  value  is  1,  the  operations  in  #3-#6  are  per- 
formed.  When  it  is  2,  #7-#9.  When  it  is  3,  #10-#16. 

50  When  it  is  4,  #1  7-#24.  When  it  is  5,  #25-#32.  When  it 
is  6,  #33  and  #34.  A  value  of  the  state  counter  K  is 
shifted  to  another  value  to  perform  a  next  operation 
at  #6,  #9,  #11,  #13,  #15,  #16,  #20,  #28,  and  #34.  The 
value  of  the  state  counter  is  checked  at  #2.  Since  the 

55  state  counter  K  has  its  value  set  to  1  immediately  after 
the  CPU  is  initialized,  the  operation  proceeds  to  #3  to 
judge  if  the  main  shaft  3  is  rotating  or  not.  This  judge- 
ment  is  done  either  by  using  a  rotating  sensor  to  de- 
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tect  the  rotation  of  the  main  motor  or  by  detecting  the 
operation  of  the  machine  driving  pedal  38. 

When  the  main  shaft  3  is  judged  not  to  be  rotat- 
ing,  the  supplying  operation  of  the  needle  thread  S1 
is  terminated.  When  it  is  rotating,  the  original  pulse  5 
from  the  main  shaft  pulse  encoder  34  is  checked  if  it 
has  been  raised  (#4),  and  the  register  B  is  cleared 
(#5).  If  it  has  not  been  raised,  the  value  of  the  state 
counter  K  is  set  to  2  (#6),  and  then  the  operation  is  re- 
turned  to  #2.  If  it  is  judged  that  the  value  has  been  set  10 
to  2  at  #2,  the  operation  proceeds  to  #7  to  check  if  the 
rotating  pulse  from  the  main  shaft  pulse  encoder  34 
has  been  raised  or  not,  and  the  value  of  the  register 
9  is  updated  to  9  +  A9  (#8).  If  it  has  not  been  raised, 
the  operation  is  returned  to  #2  after  the  value  of  the  15 
state  counter  K  is  set  to  3  (#9).  If  it  is  judged  that  the 
value  has  been  set  to  3  at  #2,  the  value  of  the  register 
9  is  judged  at  or  after  #10,  and  the  corresponding  val- 
ue  is  set  to  the  state  counter  K  as  follows. 

When  70°  ==  9  <  1  1  0°  (#1  0),  the  value  of  the  state  20 
counter  K  is  set  to  4  (#11). 

When  220°==  9  <  250°  (#12),  the  value  of  the  state 
counter  K  is  set  to  5  (#13). 

When  9  =  110°  or  250°  (#14),  the  value  of  the 
state  counter  K  is  set  to  6  (#1  5).  25 

When  the  value  of  the  register  9  is  other  than  the 
above,  the  value  of  the  state  counter  K  is  set  to  1  to 
repeat  the  operations  in  #3-#16  (#16). 

If  the  value  of  the  state  counter  K  is  set  at  #11  , 
#13,  #15,  or  #16,  the  operation  is  returned  to  #2.  30 

When  the  value  of  the  state  counter  K  is  set  to  4 
at  #11  (70°==  9  <110°),  the  operation  proceeds  to  #17 
via  #2  to  control  a  thread  supply  of  the  first  period  as 
follows. 

At  first,  it  is  Judged  if  the  thread  supplying  oper-  35 
ation  is  completed  or  the  thread  clamper  1  8  is  opened 
(#17).  When  the  thread  clamper  18  is  closed  and  not 
supplied  yet,  it  is  opened  after  the  thread  supply  pulse 
counter  n  is  set  to  0  (#18),  which  starts  supplying  the 
needle  thread  S1  with  the  thread  supply  roller  16.  Af-  40 
ter  that,  the  state  counter  K  is  set  to  1  (#20),  and  the 
operations  in  #3-#6,  #7-#9,  #10,  and  #11  are  per- 
formed  to  resume  the  operation  in  #17. 

Since  the  thread  clamper  1  8  is  opened  at  the  sec- 
ond  operation  in  #17,  the  operation  proceeds  to  #21  45 
to  detect  the  thread  supply  pulse  of  the  thread  supply 
pulse  encoder  35. 

When  it  has  been  detected,  the  value  of  the 
thread  supply  pulse  counter  n  is  increased  by  1  (#22). 
When  the  value  has  reached  N1  (#23),  the  thread  50 
clamper  18  is  closed  (#24)  to  terminate  the  thread 
supply  control  in  the  first  period,  and  then  the  state 
counter  K  is  set  to  1  (#20)  to  return  to  #2. 

On  the  other  hand,  if  the  thread  pulse  is  not  de- 
tected  at  #21  or  the  value  n  of  the  thread  supply  pulse  55 
counter  has  not  reached  N1  at  #23,  the  state  counter 
K  is  set  to  1  (#20)  without  closing  the  thread  clamper 
1  8  to  return  to  #2.  After  this,  the  same  operation  is  re- 

peated  until  the  counter  reaches  N1.  If  it  is  detected 
that  the  rotating  pulse  of  the  main  shaft  pulse  encoder 
34  has  been  raised  at  #7  during  the  time,  the  value  of 
the  register  9  is  updated  to  9  +  A9  as  above  (#8). 

After  the  value  of  the  state  counter  K  is  set  to  5 
at  #12  (220°  ==  9  <250°),  the  operation  proceeds  to 
#25  via  #2  to  control  thread  supply  at  the  second  per- 
iod. 

The  control  is  not  described  because  it  includes 
the  same  operations  as  those  in  #17-#24  except  that 
the  Judged  value  of  the  thread  supply  pulse  counter 
is  N2. 

Usually,  the  period  for  the  thread  supply  pulse 
counter  n  to  count  N1  or  N2  pulses  is  shorter  than  the 
first  period  (70°^  9  <110°)  or  the  second  period 
(220°==  9  <  250°)  respectively.  However,  if  the  rotating 
angle  of  the  main  shaft  reaches  110°  or  250°  for  some 
reasons,  before  counting  these  pulses,  it  is  not  desir- 
able  to  continue  supplying  the  thread.  Therefore,  the 
supply  is  forcibly  stopped  by  the  judgement  in  #1  4  and 
the  operations  in  #15,  #33,  and  #34  in  this  embodi- 
ment. 

Although  FIGS.  4-7  show  the  system  to  control 
the  thread  clamper  18  only,  the  other  thread  clamper 
19  and  20  can  be  controlled  in  the  same  manner  just 
by  changing  the  timing  of  starting  and  ending  of  the 
first  and  second  periods  according  to  the  paths  of  the 
needle  threads  S2  and  S3,  to  obtain  good  sewing  re- 
sults. 

This  embodiment  is  applicable  also  to  an  over- 
edging  stitching  machine  for  a  stitch  type  505  in  addi- 
tion  to  the  stitch  type  407.  Since  the  type  505  used  for 
a  blindstitch  hemming  needs  more  threads  than  the 
ordinary  over-edging  stitching,  the  seam,  which  can 
not  be  stable  in  conventional  control,  can  be  by  this 
invention. 

Although  the  present  invention  has  been  fully  de- 
scribed  by  way  of  examples  with  reference  to  the  ac- 
companying  drawings,  it  is  to  be  noted  that  various 
changes  and  modifications  will  be  apparent  to  those 
skilled  in  the  art.  Therefore,  unless  otherwise  such 
changes  and  modifications  depart  from  the  scope  of 
the  present  invention,  they  should  be  construed  as 
being  included  therein. 

Claims 

1.  A  method  for  thread  supplying  of  a  chain  stitch 
sewing  machine  having  an  apparatus  for  thread 
supplying  which  forcibly  supplies  a  needle  thread 
to  a  needle,  the  method  being  characterized  in 
that  each  sewing  cycle  has  at  least  two  periods  in 
which  the  thread  is  supplied,  the  periods  being  in- 
continuous. 

2.  A  method  for  thread  supplying  of  claim  1  ,  wherein 
the  first  period  in  each  sewing  cycle  is  from  the 
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needle  being  going  to  enter  a  triangle  formed  by 
a  looper,  a  looper  thread  and  the  needle  thread, 
to  the  tip  of  a  looper  being  going  to  leave  the  nee- 
dle,  and  the  second  period  in  each  sewing  cycle 
is  from  the  looper  being  going  to  enter  the  loop  5 
formed  by  the  needle  thread  while  the  needle  is 
rising  from  a  bottom  end  point,  to  the  needle  rising 
as  high  as  a  predetermined  point. 

A  method  for  thread  supplying  of  claim  1,  wherein  10 
the  supply  of  the  needle  thread  is  locked  during 
periods  other  than  the  periods  to  forcibly  supply 
the  needle  thread. 

An  apparatus  for  thread  supplying  of  a  chain  15 
stitch  sewing  machine,  comprising: 

a  needle  vertically  reciprocating  between 
a  top  end  point  and  a  bottom  end  point  in  one  sew- 
ing  cycle; 

a  looper  horizontally  reciprocating  in  one  20 
sewing  cycle; 

thread  supply  means  for  forcibly  supplying 
a  needle  thread  to  the  needle;  and 

thread  supply  control  means  for  controlling 
the  thread  supply  means  so  that  the  needle  25 
thread  is  supplied  in  at  least  two  periods  in  each 
sewing  cycle,  the  periods  being  incontinuous. 

the  supplying  direction  and  stops  the  supply  of  the 
needle  thread  by  giving  it  greater  resistant  force 
to  the  transporting  force  of  the  thread  supply 
means. 

9.  An  apparatus  for  thread  supplying  of  claim  6, 
wherein  the  lock  means  has  a  pair  of  clamping 
members  for  clamping  the  needle  thread  there- 
between. 

10.  An  apparatus  for  thread  supplying  of  claim  9, 
wherein  a  pair  of  the  clamping  members  has  a 
pair  of  piezoelectric  elements  which  open  and 
close  the  gap  between  the  members  according  to 
impressed  voltage,  and  the  thread  lock  control 
means  controls  the  voltage  impressed  on  the  pie- 
zoelectric  elements. 

11.  An  apparatus  for  thread  supplying  of  claim  4, 
wherein  the  thread  supply  means  has  a  pair  of 
rollers  to  transport  the  needle  thread  therebetw- 
een. 

12.  An  apparatus  for  thread  supplying  of  claim  11, 
wherein  a  pair  of  the  rollers  are  driven  indepen- 
dently  of  the  needle  and  the  looper. 

An  apparatus  for  thread  supplying  of  claim  4, 
wherein  the  first  period  in  each  cycle  is  from  the  30 
tip  of  the  falling  needle  being  going  to  cross  the 
tip  of  the  looper,  to  the  tip  of  the  looper  being  go- 
ing  to  leave  the  needle,  and  the  second  period  in 
each  cycle  is  from  the  looper  being  going  to  enter 
the  loop  formed  by  the  needle  thread  while  the  35 
needle  is  rising  from  the  bottom  end  point,  to  the 
needle  rising  as  high  as  a  predetermined  point. 

An  apparatus  for  thread  supplying  of  claim  5,  fur- 
ther  comprising:  40 

lock  means  for  locking  the  supply  of  the 
needle  thread;  and 

thread  lock  control  means  for  controlling 
the  lock  means  so  that  the  supply  of  the  needle 
thread  is  locked  during  periods  other  than  the  per-  45 
iods  to  forcibly  supply  the  needle  thread. 

An  apparatus  for  thread  supplying  of  claim  6, 
wherein  the  thread  supply  means  can  supply 
more  thread  than  a  predetermined  amount  in 
each  period,  and  the  thread  lock  control  means 
makes  the  lock  means  lock  the  supply  when  the 
supplied  thread  has  reached  the  predetermined 
amount  even  in  each  period. 

An  apparatus  for  thread  supplying  of  claim  6, 
wherein  the  lock  means  is  provided  at  the  upper 
thread  stream  than  the  thread  supply  means  in 

50 
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