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©  Method  and  apparatus  for  cutting  a  belt-shaped  member. 

©  An  apparatus  for  cutting  a  belt-shaped  member 
(B)  by  means  of  a  cutter  (31)  and  a  lower  blade  (14) 
extending  perpendicular  to  the  longitudinal  direction 
of  the  belt-shaped  member  (B)  by  moving  the  cutter 
(31)  along  the  lower  blade  (14),  characterized  in  that: 
the  cutter  (31)  is  formed  in  a  shape  of  a  disk  for 
cutting  the  belt-shaped  member  (B)  in  cooperation 
with  the  lower  blade  (14)  as  a  portion  of  the  cutter 
(31)  is  brought  into  contact  with  the  lower  blade  (14) 
by  being  inclined  while  maintaining  a  very  small 
angle  with  respect  to  the  lower  blade  (14),  and  that 
the  apparatus  includes:  a  holder  (26)  capable  of 
revolving  about  an  axis  of  revolution  intersecting  an 

^   axis  of  rotation  of  the  cutter  (31)  by  maintaining  a 
^   very  small  angle  to  the  axis  of  rotation  of  the  cutter 

(31);  a  revolving  mechanism  (54)  for  causing  the 
^   cutter  (31)  to  undergo  precession  about  the  axis  of 
00  revolution,  a  direction  of  inclination  of  the  cutter  (31) 

being  set  such  that,  when  the  belt-shaped  member 
00  (B)  is  cut  from  one  side  toward  other  side  of  the 
W  lower  blade  (14),  a  side  of  the  cutter  (31)  on  the 
©  other  side  of  the  lower  blade  (14)  is  located  closer  to 

the  lower  blade  (14),  while  when  the  belt-shaped 
Ijj  member  (B)  is  cut  from  the  other  side  toward  the 

one  side  of  the  lower  blade  (14),  a  side  of  the  cutter 
(31)  on  the  one  side  of  the  lower  blade  (14)  is 

located  closer  to  the  lower  blade  (14);  and  a  moving 
mechanism  (55)  for  moving  the  cutter  (31)  and  the 
holder  (26)  along  the  lower  blade  (14)  so  as  to  cut 
the  belt-shaped  member  (B)  by  means  of  the  lower 
blade  (14)  and  the  cutter  (31). 

FIG.  4 
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BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention: 

The  present  invention  relates  to  a  method  and 
apparatus  for  cutting  a  belt-shaped  member  sub- 
stantially  transversely  by  using  a  rectilinear  lower 
blade  and  a  disk-shaped  cutter. 

Description  of  the  Related  Art: 

As  a  conventional  method  and  apparatus  for 
cutting  a  belt-shaped  member,  those  which  are 
disclosed  in,  for  instance,  Japanese  Patent  Applica- 
tion  Laid-Open  No.  135108/1985  are  known.  The 
apparatus  disclosed  therein  includes  a  rectilinear 
lower  blade  disposed  immediately  below  a  belt- 
shaped  member  and  extending  in  the  transverse 
direction  of  the  belt-shaped  member;  a  freely  rotat- 
able  disk-shaped  upper  blade,  or  cutter,  which  is 
inclined  at  a  very  small  angle  with  respect  to  the 
lower  blade  in  such  a  manner  that  the  side  of  the 
upper  blade  on  the  other  side  of  the  lower  blade  is 
located  closer  to  the  lower  blade,  a  portion  of  the 
upper  blade  being  adapted  to  come  into  contact 
with  the  lower  blade;  a  moving  mechanism  for 
cutting  the  belt-shaped  member  by  means  of  the 
lower  blade  and  the  upper  blade  as  the  upper 
blade  is  moved  along  the  lower  blade  from  one  end 
to  the  other  end  of  the  lower  blade;  a  first  cylinder 
for  raising  the  upper  blade  after  completion  of 
cutting;  a  holding  pawl  disposed  immediately 
above  the  belt-shaped  member  and  extending 
along  the  lower  blade;  a  holding  mechanism  for 
restricting  the  movement  of  the  belt-shaped  mem- 
ber  during  cutting  by  moving  the  holding  pawl  to 
press  the  belt-shaped  member  against  the  lower 
blade;  a  comb-shaped  releasing  pawl  which  is  dis- 
posed  immediately  below  the  belt-shaped  member 
in  the  vicinity  of  a  cutting  position,  extends  in 
parallel  with  the  lower  blade,  and  is  capable  of 
swinging  vertically  about  a  swinging  shaft  parallel 
with  the  lower  blade;  and  a  second  cylinder  for 
releasing  the  belt-shaped  member  adhering  to  the 
lower  blade  from  the  lower  blade  by  upwardly 
pushing  the  belt-shaped  member  in  the  vicinity  of 
the  cutting  position  by  upwardly  swinging  the  re- 
leasing  pawl  about  the  swinging  shaft  when  the 
holding  pawl  is  disengaged  from  the  belt-shaped 
member  immediately  after  cutting.  Accordingly, 
when  the  cutting  of  the  belt-shaped  member  is 
completed,  the  releasing  pawl  is  swung  to  release 
the  belt-shaped  member  in  the  vicinity  of  the  cut- 
ting  position  from  the  lower  blade,  and  the  upper 
blade  is  raised.  Then,  the  belt-shaped  member  is 
fed  by  a  predetermined  length,  and  during  this 
feeding,  after  the  upper  blade  is  moved  by  the 
moving  mechanism  from  the  other  side  to  one  side, 

the  upper  blade  is  lowered  by  the  first  cylinder  so 
as  to  return  the  upper  blade  to  its  initial  position. 

However,  with  such  a  conventional  method  and 
apparatus  for  cutting  a  belt-shaped  member,  since 

5  the  direction  in  which  the  upper  blade  is  inclined 
with  respect  to  the  lower  blade  is  unchangeable, 
the  belt-shaped  member  can  be  cut  only  during  the 
advancing  movement  (movement  from  one  side  to 
the  other  side)  of  the  upper  blade.  As  a  result,  after 

io  the  cutting  of  the  belt-shaped  member,  the  oper- 
ations  of  raising  the  upper  blade  and  returning  the 
upper  blade  from  the  other  side  to  one  side  are 
required,  so  that  there  has  been  a  drawback  in  that 
the  operational  efficiency  is  low. 

75  In  addition,  with  the  conventional  apparatus  for 
cutting  a  belt-shaped  member,  since  the  belt- 
shaped  member  in  the  vicinity  of  the  cutting  posi- 
tion  is  pushed  upward  by  upwardly  swinging  the 
releasing  pawl  so  as  to  release  the  belt-shaped 

20  member  adhering  to  the  lower  blade  from  the  lower 
blade,  the  portion  of  the  belt-shaped  member  lo- 
cated  in  the  vicinity  of  the  cutting  position  is  de- 
formed  in  a  convex  shape  and  is  elongated  during 
releasing.  Consequently,  there  has  been  a 

25  drawback  in  that  the  quality  of  the  cut  belt-shaped 
member  declines. 

SUMMARY  OF  THE  INVENTION 

30  Accordingly,  it  is  an  object  of  the  present  in- 
vention  to  provide  a  method  and  apparatus  for 
cutting  a  belt-shaped  member  which  are  capable  of 
cutting  the  belt-shaped  member  with  high  efficien- 
cy. 

35  Another  object  of  the  present  invention  is  to 
provide  an  apparatus  for  cutting  a  belt-shaped 
member  which,  after  cutting,  is  capable  of  releas- 
ing  the  belt-shaped  member  adhering  to  the  lower 
blade  from  the  lower  blade  with  substantially  no 

40  deformation  of  the  belt-shaped  member. 
To  these  ends,  in  accordance  with  one  aspect 

of  the  present  invention,  there  is  provided  a  meth- 
od  for  cutting  a  belt-shaped  member,  comprising 
the  steps  of:  cutting  the  belt-shaped  member  sub- 

45  stantially  transversely  by  moving  the  cutter  along 
the  lower  blade  from  one  side  to  other  side  of  the 
lower  blade  while  the  cutter  is  being  held  in  contact 
with  the  lower  blade  in  a  state  in  which  the  cutter  is 
inclined  at  a  very  small  angle  with  respect  to  the 

50  lower  blade  such  that  a  side  of  the  cutter  on  the 
other  side  of  the  lower  blade  is  located  closer  to 
the  lower  blade,  so  as  to  effect  an  advance  cutting 
step;  causing  the  cutter  to  undergo  precession 
about  an  axis  of  revolution  which  intersects  an  axis 

55  of  rotation  of  the  cutter  by  maintaining  a  very  small 
angle  to  the  axis  of  rotation  of  the  cutter  so  as  to 
be  inclined  at  the  very  small  angle  with  respect  to 
the  lower  blade  such  that  a  side  of  the  cutter  on 
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the  one  side  of  the  lower  blade  is  located  closer  to 
the  lower  blade,  and  feeding  the  belt-shaped  mem- 
ber  by  a  predetermined  length,  so  as  to  effect  an 
inverting  step;  cutting  the  belt-shaped  member 
substantially  transversely  by  moving  the  cutter 
along  the  lower  blade  from  the  other  side  to  the 
one  side  of  the  lower  blade  while  the  cutter  is 
being  held  in  contact  with  the  lower  blade,  so  as  to 
effect  a  return  cutting  step;  and  causing  the  cutter 
to  undergo  precession  about  the  axis  of  revolution 
to  reset  a  direction  and  an  angle  of  inclination  of 
the  cutter  with  respect  to  the  lower  blade  to  those 
persisting  in  the  advance  cutting  step,  and  feeding 
the  belt-shaped  member  by  the  predetermined 
length,  so  as  to  effect  a  resetting  step. 

In  accordance  with  another  aspect  of  the 
present  invention,  there  is  provided  an  apparatus 
for  cutting  a  belt-shaped  member,  comprising:  a 
lower  blade  disposed  immediately  below  the  belt- 
shaped  member  and  extending  perpendicular  to  a 
longitudinal  direction  of  the  belt-shaped  member;  a 
disk-shaped  cutter  for  cutting  the  belt-shaped 
member  in  cooperation  with  the  lower  blade  as  a 
portion  of  the  cutter  is  brought  into  contact  with  the 
lower  blade  by  being  inclined  while  maintaining  a 
very  small  angle  with  respect  to  the  lower  blade;  a 
holder  for  supporting  the  cutter;  a  carriage  for 
supporting  the  holder  and  capable  of  revolving  the 
holder  about  an  axis  of  revolution  intersecting  an 
axis  of  rotation  of  the  cutter  by  maintaining  a  very 
small  angle  to  the  axis  of  rotation  of  the  cutter;  a 
revolving  mechanism  for  revolving  the  holder  about 
the  axis  of  revolution  with  respect  to  the  carriage  to 
cause  the  cutter  to  undergo  precession  about  the 
axis  of  revolution,  a  direction  of  inclination  of  the 
cutter  being  set  such  that,  when  the  belt-shaped 
member  is  cut  from  one  side  toward  other  side  of 
the  lower  blade,  a  side  of  the  cutter  on  the  other 
side  of  the  lower  blade  is  located  closer  to  the 
lower  blade,  while  when  the  belt-shaped  member  is 
cut  from  the  other  side  toward  the  one  side  of  the 
lower  blade,  a  side  of  the  cutter  on  the  one  side  of 
the  lower  blade  is  located  closer  to  the  lower  blade; 
and  a  moving  mechanism  for  moving  the  carriage 
to  move  the  cutter  and  the  holder  along  the  lower 
blade  so  as  to  cut  the  belt-shaped  member  by 
means  of  the  lower  blade  and  the  cutter. 

In  a  specific  example  of  the  present  invention, 
it  is  preferred  that  the  holder  be  formed  in  a  hollow 
cylindrical  shape  whose  inner  peripheral  surface  is 
inclined  at  a  very  small  angle  with  respect  to  an 
outer  peripheral  surface  thereof,  and  that  the  holder 
revolve  about  the  axis  of  revolution  intersecting  the 
axis  of  rotation  of  the  cutter  by  maintaining  the  very 
small  angle  to  the  axis  of  rotation  of  the  cutter. 
Preferably,  the  carriage  has  a  spring  for  imparting 
an  urging  force  to  the  cutter,  and  the  cutter  is 
pressed  against  the  lower  blade  by  the  urging  force 

of  the  spring  to  allow  the  portion  of  the  cutter  to  be 
brought  into  contact  with  the  lower  blade.  By  virtue 
of  such  an  apparatus  in  accordance  with  the 
present  invention,  the  operation  for  vertically  mov- 

5  ing  the  cutter  and  the  process  for  returning  the 
cutter  become  unnecessary. 

In  accordance  with  still  another  aspect  of  the 
present  invention,  there  is  provided  an  apparatus 
for  cutting  a  belt-shaped  member,  comprising:  a 

io  lower  blade  disposed  immediately  below  the  belt- 
shaped  member  and  extending  perpendicular  to  a 
longitudinal  direction  of  the  belt-shaped  member;  a 
cutter  for  cutting  the  belt-shaped  member  substan- 
tially  transversely  in  cooperation  with  the  lower 

is  blade  by  moving  along  the  lower  blade;  a  pressing 
plate  disposed  immediately  above  the  belt-shaped 
member  and  extending  along  the  lower  blade;  a 
pressing  mechanism  for  reciprocatably  supporting 
the  pressing  plate  and  moving  the  pressing  plate  to 

20  press  the  belt-shaped  member  against  the  lower 
blade  so  as  to  restrict  the  movement  of  the  belt- 
shaped  member  during  cutting;  a  thin  plate-shaped 
releasing  member  disposed  immediately  below  the 
belt-shaped  member  in  a  vicinity  of  a  cutting  posi- 

25  tion  and  extending  in  parallel  with  the  lower  blade; 
and  a  pushing  mechanism  for  supporting  the  re- 
leasing  member  and  pushing  the  releasing  member 
between  the  belt-shaped  member  and  the  lower 
blade  by  moving  the  releasing  member  along  an 

30  upper  surface  of  the  lower  blade  in  a  direction 
substantially  perpendicular  to  a  longitudinal  direc- 
tion  of  the  lower  blade  in  a  state  in  which  the 
pressing  plate  after  the  cutting  of  the  belt-shaped 
member  is  separated  from  the  belt-shaped  mem- 

35  ber,  so  as  to  release  the  belt-shaped  member 
adhering  to  the  lower  blade  from  the  lower  blade. 

In  a  specific  example  of  the  present  invention, 
the  pressing  mechanism  or  a  pushing  mechanism 
preferably  has  a  driving  mechanism  for  imparting  a 

40  driving  force  to  both  of  the  pressing  mechanism 
and  the  pushing  mechanism.  Preferably,  the  push- 
ing  mechanism  has  a  link  for  converting  a  driving 
force  from  the  driving  mechanism  into  a  vertical 
displacement  and  an  L-shaped  link  connected  to 

45  the  link  and  adapted  to  convert  the  driving  force 
into  a  displacement  in  a  direction  substantially  per- 
pendicular  to  the  longitudinal  direction  of  the  lower 
blade,  and  the  releasing  member  is  pushed  in 
between  the  belt-shaped  member  and  the  lower 

50  blade  by  the  link  and  the  L-shaped  link  when  the 
driving  force  is  imparted  from  the  driving  mecha- 
nism  to  the  releasing  member.  By  virtue  of  such  an 
apparatus  of  the  present  invention,  it  is  possible  to 
release  from  the  lower  blade  the  belt-shaped  mem- 

55  ber  adhering  to  the  lower  blade  after  cutting  with 
practically  no  deformation  of  the  belt-shaped  mem- 
ber. 

3 
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It  is  now  assumed  that  the  position  for  cutting 
the  belt-shaped  member  is  located  immediately 
above  the  lower  blade.  At  this  time,  a  portion  of  the 
cutter  is  brought  into  contact  with  the  lower  blade 
and  is  inclined  at  a  very  small  angle  with  respect  to 
the  lower  blade.  The  direction  of  its  inclination  is 
such  that  the  side  of  the  cutter  on  the  other  side  of 
the  lower  blade  is  located  closer  to  the  lower  blade. 
Then,  the  moving  mechanism  is  operated  to  move 
the  holder  along  the  lower  blade  from  one  side  to 
the  other  side.  At  this  time,  since  the  cutter  rotates 
freely,  the  belt-shaped  member  is  cut  substantially 
transversely  at  the  cutting  position  by  means  of  the 
cutter  and  the  lower  blade.  Subsequently,  the  re- 
volving  mechanism  is  operated  to  revolve  the  hold- 
er  180°  about  the  axis  of  revolution.  Since  this  axis 
of  revolution  intersects  the  axis  of  rotation  of  the 
cutter  by  maintaining  a  very  small  angle  to  that 
axis  of  rotation,  the  cutter  undergoes  precession 
about  the  axis  of  revolution  owing  to  the  revolution 
of  the  holder,  with  the  result  that  the  direction  of 
inclination  with  respect  to  the  lower  blade  is  in- 
verted,  i.e.,  the  cutter  is  inclined  such  that  the  side 
of  the  cutter  on  one  side  of  the  lower  blade  is 
located  closer  to  the  lower  blade.  This  precession 
stops  when  the  angle  of  inclination  of  the  cutter 
with  respect  to  the  lower  blade  becomes  a  pre- 
determined  very  small  angle.  At  the  same  time,  the 
belt-shaped  member  is  fed  by  a  predetermined 
length  to  allow  the  cutting  position  for  the  belt- 
shaped  member  to  be  located  above  the  lower 
blade.  Next,  the  moving  mechanism  is  operated  to 
move  the  cutter  along  the  lower  blade  from  the 
other  side  toward  one  side  while  the  cutter  is  held 
in  contact  with  the  lower  blade,  so  as  to  cut  the 
belt-shaped  member  substantially  transversely  at 
the  cutting  position.  Subsequently,  the  revolving 
mechanism  is  operated  to  revolve  the  holder  180° 
about  the  axis  of  revolution  so  as  to  reset  the 
direction  and  angle  of  inclination  of  the  cutter  with 
respect  to  the  lower  blade  to  those  persisting  dur- 
ing  initial  cutting.  At  the  same  time,  the  belt-shaped 
member  is  fed  by  a  predetermined  length.  Then, 
as  the  above-described  operation  is  repeated,  the 
belt-shaped  member  is  consecutively  cut  to  pre- 
determined  lengths.  Here,  since  the  direction  of 
inclination  of  the  cutter  with  respect  to  the  lower 
blade  is  inverted  each  time  the  cutting  of  the  belt- 
shaped  member  is  completed,  it  is  possible  to  cut 
the  belt-shaped  member  not  only  during  the  move- 
ment  of  the  cutter  from  one  side  toward  the  other 
but  also  during  the  movement  of  the  cutter  from 
the  other  side  toward  one  side.  As  a  result,  the 
operations  of  returning  the  cutter  from  the  other 
side  to  one  side  and  lifting  the  cutter  become 
unnecessary,  so  that  the  efficiency  of  the  cutting 
operation  improves.  Furthermore,  since  the  inver- 
sion  of  the  direction  of  inclination  of  the  cutter  with 

respect  to  the  lower  blade  is  effected  by  revolving 
the  holder  about  the  axis  of  revolution,  the  accu- 
racy  of  inclination  with  respect  to  the  lower  blade 
after  inversion  becomes  high  as  compared  with  a 

5  case  where  the  cutter  is  directly  made  to  undergo 
precession  about  the  axis  of  rotation  by  means  of  a 
cylinder,  a  cam,  or  the  like.  Consequently,  the 
cutting  of  the  belt-shaped  member  can  be  effected 
accurately  and  reliably. 

io  When  the  belt-shaped  member  is  cut  in  the 
above-described  manner,  the  pressing  plate  is 
moved  toward  the  lower  blade  by  the  pressing 
mechanism,  and  the  belt-shaped  member  in  the 
vicinity  of  the  cutting  position  is  pressed  against 

is  the  lower  blade  by  the  pressing  plate.  Next,  as  the 
cutter  is  moved  along  the  lower  blade,  the  belt- 
shaped  member  is  cut  substantially  transversely  at 
the  cutting  position.  At  this  time,  since  the  pressing 
plate  presses  the  belt-shaped  member  against  the 

20  lower  blade,  the  movement  of  the  belt-shaped 
member  is  restricted.  Here,  since  the  belt-shaped 
member  is  firmly  pressed  against  the  lower  blade 
by  the  cutter  and  the  pressing  plate,  the  belt- 
shaped  member  adheres  to  the  lower  blade  during 

25  cutting.  For  this  reason,  the  pushing  mechanism  is 
operated  to  push  the  releasing  member  between 
the  belt-shaped  member  and  the  lower  blade, 
thereby  releasing  the  belt-shaped  member  adher- 
ing  to  the  lower  blade  from  the  lower  blade.  At  this 

30  time,  since  the  releasing  member  has  the  configu- 
ration  of  a  thin  plate,  and  is  moved  along  the  upper 
surface  of  the  lower  blade  in  a  direction  substan- 
tially  perpendicular  to  the  longitudinal  direction  of 
the  lower  blade,  the  deformation  of  the  belt-shaped 

35  member  during  releasing  is  practically  nil.  Thus, 
the  quality  of  the  cut  belt-shaped  member  im- 
proves. 

Furthermore,  if  a  driving  force  from  a  driving 
mechanism  is  imparted  to  both  of  the  pressing 

40  mechanism  and  the  pushing  mechanism,  the  driv- 
ing  mechanism  can  be  made  compact  and  pro- 
duced  at  low  cost.  In  addition,  there  is  no  lag  in  the 
timing  of  the  pressing  mechanism  and  the  pushing 
mechanism,  so  that  the  efficiency  of  cutting  oper- 

45  ations  improves. 
The  above  and  other  objects,  features  and  ad- 

vantages  of  the  present  invention  will  become  more 
apparent  from  the  following  detailed  description  of 
the  invention  when  read  in  conjunction  with  the 

50  accompanying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  front  cross-sectional  view  of  a  holding 
55  mechanism  and  a  pushing  mechanism  of  a  cut- 

ting  apparatus  and  their  vicinities  in  accordance 
with  one  embodiment  of  the  present  invention; 

4 
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Fig.  2  is  an  overall  front  elevational  view  of  the 
cutting  apparatus  in  accordance  with  the  em- 
bodiment  of  the  present  invention; 
Fig.  3  is  a  partially  cut-away  rear  view  of  a 
carriage  and  its  vicinity; 
Fig.  4  is  a  cross-sectional  view  taken  along  line 
4  -  4  in  Fig.  2; 
Fig.  5  is  a  schematic  horizontal  cross-sectional 
view  of  a  cutter  and  a  lower  blade; 
Fig.  6  is  a  cross-sectional  view  taken  in  the 
direction  of  arrows  along  line  6  -  6  in  Fig.  1;  and 
Fig.  7  is  a  view  taken  in  the  direction  of  arrows  7 
-  7  in  Fig.  2. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

Figs.  1  and  2  show  a  cutting  apparatus  11  for 
substantially  transversely  cutting  a  belt-shaped 
member  B,  i.e.,  a  belt-shaped  rubber  member  in 
which  cords  formed  of  such  as  polyester  or  nylon 
are  embedded.  This  cutting  apparatus  11  has  a 
base  13  installed  on  a  floor  surface  12.  Mounted  on 
this  base  13  is  a  horizontal  rectilinear  lower  blade 
14  located  immediately  below  the  belt-shaped 
member  B  and  extending  in  the  transverse  direc- 
tion  of  the  belt-shaped  member  B. 

As  shown  in  Figs.  2,  3,  4,  and  5,  a  pair  of  legs 
17  are  respectively  disposed  uprightly  on  the  floor 
surface  12  at  opposite  sides  of  the  base  13,  and  a 
fixed  beam  18,  which  is  parallel  with  the  lower 
blade  14  and  located  immediately  above  the  lower 
blade  14,  is  fixed  on  upper  ends  of  these  legs  17. 
As  shown  in  Fig.  4,  a  pair  of  guide  rails  19  extend- 
ing  in  parallel  with  the  lower  blade  14  are  attached 
to  a  lower  portion  of  this  fixed  beam  18.  A  carriage 
21  is  located  below  the  guide  rails  19,  and  a 
plurality  of  guide  rollers  23  are  rotatably  supported 
above  an  upper  portion  of  the  carriage  21  via 
vertical  mounting  shafts  22,  respectively.  These 
guide  rollers  23  hold  the  guide  rails  19  from  the 
front  and  rear  sides  in  a  sandwiching  manner.  As  a 
result,  the  carriage  21  is  movably  supported  by  the 
fixed  beam  18.  A  horizontal  support  hole  24  is 
formed  in  this  carriage  21  in  such  a  manner  as  to 
extend  in  the  transverse  direction  (in  the  left-and- 
right  direction  in  Fig.  4),  i.e.,  in  the  longitudinal 
direction  of  the  belt-shaped  member  B.  A  holder  26 
is  supported  in  the  support  hole  24  via  a  pair  of 
bearing  rings  25  in  such  a  manner  as  to  capable  of 
revolving  about  an  axis  of  revolution,  S  (see  Fig.  5). 
An  insertion  hole  27,  which  is  inclined  with  respect 
to  the  axis  of  revolution,  S,  at  a  very  small  angle  a 
(see  Fig.  5)  in  the  horizontal  plane,  is  formed  in  this 
holder  26.  A  hollow  cylindrical  shaft  29  is  rotatably 
supported  in  this  insertion  hole  27  via  a  pair  of 
bearings  28.  Here,  since  the  hollow  shaft  29  is 
located  coaxially  with  the  insertion  hole  27,  so  that 

its  axis  of  rotation,  K,  intersects  the  axis  of  rotation, 
S,  by  maintaining  the  very  small  angle  a  in  the 
horizontal  plane.  A  fitting  shaft  30  (see  Fig.  4)  is 
fitted  in  a  forward  end  of  the  hollow  shaft  29,  and  a 

5  disk-shaped  cutter  31  coaxial  with  the  hollow  shaft 
29  is  formed  integrally  with  a  forward  end  of  this 
fitting  shaft  30.  As  a  result,  when  the  holder  26 
revolves  about  the  axis  of  revolution,  S,  the  cutter 
31  is  capable  of  undergoing  precession  about  the 

io  axis  of  revolution,  S.  Here,  since  the  cutter  31  is 
supported  by  the  holder  26  via  the  bearings  28,  the 
fitting  shaft  30  and  the  hollow  shaft  29  are  capable 
of  rotating  freely  as  a  unit,  and  are  inclined  with 
respect  to  the  lower  blade  14  by  maintaining  a  very 

is  small  angle  b  in  the  horizontal  plane  (i.e.,  in  a 
plane  parallel  with  the  plane  of  the  drawing  in  Fig. 
5).  Here,  when  the  belt-shaped  member  B  is  cut  by 
means  of  the  cutter  31  and  the  lower  blade  14  from 
one  side  toward  the  other  side  of  the  lower  blade 

20  14,  the  direction  in  which  the  cutter  31  is  inclined 
with  respect  to  the  lower  blade  14  is  such  that  the 
side  of  the  cutter  31  on  the  other  side  of  the  lower 
blade  14  is  located  closer  to  the  lower  blade  14. 
On  the  other  hand,  when  the  belt-shaped  member 

25  B  is  cut  from  the  other  side  toward  one  side,  the 
direction  of  inclination  of  the  cutter  31  is  such  that 
the  side  of  the  cutter  31  on  one  side  of  the  lower 
blade  14  is  located  closer  to  the  lower  blade  14.  It 
should  be  noted  that,  in  this  embodiment,  the 

30  aforementioned  very  small  angles  a  and  b  are  set 
to  be  identical  at  0.5  -  0.08  degree  or  thereabouts. 

As  shown  in  Fig.  4,  a  spring  seat  34  is  fixed  in 
a  rear  portion  (a  left-hand  portion  in  Fig.  4)  of  the 
carriage  21,  while  a  spring  seat  35  is  accom- 

35  modated  forwardly  of  the  spring  seat  34  in  the 
carriage  21.  A  spring  36  is  fitted  between  the 
spring  seat  34  and  the  spring  seat  35.  The  urging 
force  of  this  spring  36  is  transmitted  to  the  hollow 
shaft  29  and  the  cutter  31  via  the  spring  seat  35 

40  and  a  bearing  37  connecting  the  spring  seat  35 
and  the  hollow  shaft  29,  thereby  pressing  a  portion 
of  the  outer  edge  of  the  cutter  31  against  a  cutting 
edge  15  of  the  lower  blade  15  with  a  fixed  force. 
As  shown  in  Fig.  3,  a  pair  of  pulleys  38  for  rotating 

45  about  their  respective  horizontal  axes  are  support- 
ed  on  a  rear  surface  of  the  fixed  beam  18  at 
opposite  ends  of  the  fixed  beam  18,  respectively.  A 
driving  force  from  an  unillustrated  AC  servo  motor 
is  transmitted  to  either  of  the  pulleys  38.  A  belt  38 

50  is  trained  between  these  pulleys  38,  and  opposite 
ends  of  this  belt  39  are  connected  to  the  carriage 
21  .  As  a  result,  when  the  pulleys  38  rotate  and  the 
belt  39  travels,  the  carriage  21  travels  along  the 
lower  blade  14  while  being  guided  by  the  guide 

55  rails  19. 
A  rack  shaft  41  whose  axial  direction  is  parallel 

with  the  longitudinal  direction  of  the  lower  blade  14 
is  slidably  inserted  in  the  carriage  21.  A  rack  42 

5 
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formed  on  this  rack  shaft  41  meshes  with  pinion 
teeth  43  formed  on  an  outer  periphery  of  the  holder 
26.  Permanent  magnets  44  and  45  are  respectively 
secured  to  one  end  and  the  other  end  of  the  rack 
shaft  41,  while  iron  pieces  46  and  47  capable  of 
abutting  against  the  permanent  magnets  44  and  45 
are  respectively  secured  on  one  end  face  and  the 
other  end  face  of  the  carriage  21.  This  rack  shaft 
41  is  capable  of  moving  in  the  carriage  21  along 
the  lower  blade  14  between  the  position  where  the 
permanent  magnet  44  and  the  iron  piece  46  abut 
against  each  other  and  the  position  where  the 
permanent  magnet  45  and  the  iron  piece  47  abut 
against  each  other.  As  the  rack  shaft  41  moves 
between  these  two  positions,  the  holder  26  re- 
volves  180  degrees,  with  the  result  that  the  direc- 
tion  of  inclination  of  the  cutter  31  with  respect  to 
the  lower  blade  14  is  inverted.  As  shown  in  Fig.  3, 
brackets  48  and  49  are  respectively  secured  to  the 
legs  14,  and  stoppers  52  and  53  which  are  pro- 
vided  with  a  damping  function  by  springs  50  and 
51  are  supported  by  these  brackets  48  and  49. 
Then,  when  the  carriage  21  moves  to  one  side  by 
the  travelling  of  the  belt  39  and  the  rack  shaft  41 
abuts  against  the  stopper  52,  the  rack  shaft  41  is 
pushed  inside  the  carriage  21  toward  the  other  side 
until  the  permanent  magnet  44  and  the  iron  piece 
46  abut  against  each  other.  Meanwhile,  when  the 
carriage  moves  to  the  other  side  and  the  rack  shaft 
41  abuts  against  the  stopper  53,  the  rack  41  is 
pushed  inside  the  carriage  21  toward  one  side  until 
the  permanent  magnet  45  and  the  iron  piece  47 
abut  against  each  other.  The  aforementioned  rack 
shaft  41,  permanent  magnets  44,  45,  iron  pieces 
46,  47,  and  stoppers  52,  53  as  a  whole  constitute  a 
revolving  mechanism  54.  As  the  revolving  mecha- 
nism  54  causes  the  holder  26  to  revolve  180  de- 
grees  about  the  axis  of  revolution,  S,  the  cutter  31 
undergoes  precession  about  the  axis  of  revolution, 
S.  Thus,  when  the  belt-shaped  member  B  is  cut  by 
means  of  the  lower  blade  14  and  the  cutter  31  from 
one  side  toward  the  other  side  of  the  lower  blade 
14,  the  direction  of  inclination  of  the  cutter  31  with 
respect  to  the  lower  blade  14  is  such  that  the  side 
of  the  cutter  31  on  the  other  side  of  the  lower  blade 
14  is  located  closer  to  the  lower  blade  14.  On  the 
other  hand,  when  the  belt-shaped  member  B  is  cut 
by  means  of  the  lower  blade  14  and  the  cutter  31 
from  the  other  side  toward  one  side,  the  direction 
of  inclination  of  the  cutter  31  is  such  that  the  side 
of  the  cutter  31  on  one  side  of  the  lower  blade  14 
is  located  closer  to  the  lower  blade  14.  This  revolv- 
ing  mechanism  54  is  operated  as  it  receives  a 
driving  force  from  a  moving  mechanism  55,  which 
will  be  described  later.  In  addition,  the  aforemen- 
tioned  pulleys  38,  belt  39,  and  motor  as  a  whole 
constitute  the  moving  mechanism  55.  As  the  mov- 
ing  mechanism  55  moves  the  cutter  31  and  the 

holder  26  along  the  lower  blade  14,  the  belt-shaped 
member  B  is  cut  in  a  substantially  transverse  direc- 
tion  at  a  cutting  position  through  cooperation  be- 
tween  the  lower  blade  14  and  the  cutter  31. 

5  As  shown  in  Figs.  1  ,  2,  and  6,  brackets  60  are 
fixed  on  the  front  surface  of  the  fixed  beam  18 
immediately  above  one  end  and  the  other  end  of 
the  lower  blade  14,  respectively.  Transmitting 
shafts  62,  which  are  parallel  with  the  lower  blade 

io  14,  are  respectively  supported  rotatably  by  the 
brackets  60  via  a  pair  of  bearings  61.  Revolving 
members  63  are  respectively  secured  to  mutually 
opposing  sides  of  the  pair  of  transmitting  shafts  62, 
and  a  supporting  shaft  64  is  fixed  to  each  revolving 

is  member  63  at  a  position  eccentric  from  the  axis  of 
rotation  of  the  transmitting  shaft  62.  A  cam  follower 
66  inserted  in  an  upper  end  portion  of  a  link  65  is 
rotatably  supported  by  each  supporting  shaft  64. 
Lower  ends  of  the  links  65  are  respectively  rotatab- 

20  ly  connected  via  support  shafts  74  to  opposite 
ends  of  a  lifting  beam  67  extending  in  parallel  with 
the  longitudinal  direction  of  the  lower  blade  14 
above  the  lower  blade  14.  A  pressing  plate  68 
extending  along  the  longitudinal  direction  of  the 

25  lower  blade  14  is  disposed  immediately  above  the 
belt-shaped  member  B  between  lifting  beam  67 
and  the  lower  blade  14.  Opposite  ends  of  this 
pressing  plate  68  and  opposite  ends  of  the  lifting 
beam  67  are  connected  to  each  other  via  a  plurality 

30  of  springs  69.  Lower  ends  of  a  plurality  of  (in  this 
embodiment,  three)  slide  rails  70  extending  in  the 
vertical  direction  are  secured  to  the  pressing  plate 
68,  and  these  slide  rails  70  are  arranged  at  pre- 
determined  intervals  in  the  longitudinal  direction  of 

35  the  lower  blade  14.  As  shown  in  Fig.  2,  a  plurality 
of  (in  this  embodiment,  three)  brackets  71  are 
mounted  on  the  front  surface  of  the  fixed  beam  18, 
and  slide  bearings  72,  which  upper  ends  of  the 
slide  rails  70  slidably  engage,  are  respectively  se- 

40  cured  to  the  brackets  71.  Three  slide  bearings  73 
are  fixed  to  the  lifting  beam  67,  and  central  por- 
tions  of  the  slide  rails  70  slidably  engage  these 
slide  bearings  73.  As  a  result,  when  each  transmit- 
ting  shaft  62  rotates  to  cause  the  revolving  member 

45  63  to  rotate  with  the  transmitting  shaft  62  as  a 
center,  since  the  support  shaft  64  and  the  cam 
follower  66  are  disposed  eccentrically  from  the 
transmitting  shaft  62,  the  link  65  is  vertically 
moved,  so  that  the  lifting  beam  67  and  the  pressing 

50  plate  68  are  vertically  moved  while  being  guided 
by  the  slide  rails  70  and  the  slide  bearings  72  and 
73.  Then,  when  the  lifting  beam  67  is  lowered,  and 
the  pressing  plate  68  presses  the  belt-shaped 
member  B  against  the  upper  surface  of  the  lower 

55  blade  14  by  means  of  the  resiliency  of  the  springs 
69  immediately  before  the  cutting  position,  the 
movement  of  the  belt-shaped  member  B  is  re- 
stricted  during  cutting.  As  shown  in  Fig.  2,  an  AC 

6 
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servo  motor  76  is  mounted  on  the  upper  surface  of 
the  fixed  beam  18,  and  the  rotation  of  this  motor  76 
is  transmitted  to  a  transmitting  shaft  79  which  is 
rotatably  supported  by  bearings  78  via  a  belt  77. 
The  rotation  of  this  transmitting  shaft  79  is  transmit- 
ted  to  pulleys  81  (see  Fig.  1)  mounted  on  the 
transmitting  shafts  62  via  belts  80.  The  aforemen- 
tioned  revolving  member  63,  support  shaft  64,  link 
65,  cam  follower  66,  lifting  beam  67,  and  slide 
bearings  72  and  73  as  a  whole  constitute  a  press- 
ing  mechanism  82.  This  pressing  mechanism  82 
moves  the  pressing  plate  68,  causes  the  belt- 
shaped  member  B  in  the  vicinity  of  the  cutting 
position  to  be  pressed  against  the  upper  surface  of 
the  lower  blade  14  so  as  to  restrict  the  movement 
of  the  belt-shaped  member  B  during  cutting. 

As  shown  in  Figs.  1  ,  2,  and  7,  a  support  beam 
85  extending  in  the  transverse  direction  of  the 
apparatus  is  fixed  to  the  front  surface  of  each  of 
the  legs  17,  and  a  slide  bearing  88  fixed  to  a  slider 
87  is  slidably  engaged  with  a  slide  rail  86  extend- 
ing  in  the  transverse  direction  of  the  apparatus  (in 
the  left-and-right  direction  in  Fig.  7).  As  shown  in 
Figs.  1  and  7,  an  eccentric  cam  89  is  mounted  on 
each  of  the  outer  sides  of  the  pair  of  transmitting 
shafts  62,  and  each  eccentric  cam  89  is  disposed 
eccentrically  with  respect  to  the  axis  of  rotation  of 
the  transmitting  shaft  62  by  a  predetermined  dis- 
tance.  The  eccentric  cam  89  is  inserted  in  an 
upper  end  of  a  link  90  extending  vertically,  and  the 
link  90  is  connected  to  the  transmitting  shaft  62.  A 
lower  end  of  each  link  90  is  connected  via  a  pin  94 
to  an  end  of  an  L-shaped  link  93  which  is  in  turn 
connected  via  a  pin  92  to  a  bracket  91  attached  to 
the  leg  17.  Each  of  the  sliders  87  is  connected  to 
the  other  end  of  each  L-shaped  link  93  via  a  pin 
95.  In  addition,  connected  to  these  sliders  87  are 
opposite  ends  of  a  thin  plate-shaped  releasing 
member  96,  which  is  disposed  immediately  below 
the  belt-shaped  member  B  in  the  vicinity  of  the 
cutting  position  and  extends  along  the  longitudinal 
direction  of  the  lower  blade  14  in  parallel  with  the 
upper  surface  of  the  lower  blade  14.  When  the 
belt-shaped  member  B  is  cut  by  the  lower  blade  14 
and  the  cutter  31  at  the  cutting  position,  and  the 
pressing  plate  68  moves  upward  immediately 
thereafter  and  is  disengaged  from  the  belt-shaped 
member  B,  this  releasing  member  96  is  adapted  to 
move  in  a  direction  substantially  perpendicular  to 
the  longitudinal  direction  of  the  lower  blade  14  (in 
the  rearward  direction)  and  is  inserted  between  the 
belt-shaped  member  B  and  the  lower  blade  14. 
This  movement  of  the  releasing  member  96  is 
effected  as  follows:  As  the  eccentric  cam  89  re- 
volves  about  the  axis  of  rotation  of  the  transmitting 
shaft  62  through  the  rotation  of  the  transmitting 
shaft  62,  the  link  90  moves  vertically,  which  in  turn 
causes  the  L-shaped  link  93  to  swing  about  the  pin 

92.  The  aforementioned  slider  87,  eccentric  cam 
89,  link  90,  and  L-shaped  link  93  as  a  whole 
constitute  a  pushing  mechanism  97.  As  this  push- 
ing  mechanism  97  pushes  the  releasing  member 

5  96  between  the  belt-shaped  member  B  and  the 
lower  blade  14,  the  belt-shaped  member  B  adher- 
ing  to  the  lower  blade  14  is  released  from  the  lower 
blade  14.  The  aforementioned  transmitting  shaft  62, 
motor  76,  belt  77,  transmitting  shaft  79,  belt  80, 

io  and  pulley  81  as  a  whole  constitute  a  driving 
mechanism  98  for  imparting  a  driving  force  to  both 
the  pressing  mechanism  82  and  the  pushing 
mechanism  97.  If  the  driving  force  is  thus  imparted 
to  both  the  pressing  mechanism  82  and  the  push- 

15  ing  mechanism  97  by  one  driving  mechanism  98, 
the  driving  mechanism  98  becomes  compact  and 
can  be  produced  at  low  cost.  Moreover,  since  the 
pushing  mechanism  97  and  the  driving  mechanism 
98  are  constituted  by  a  motor  and  a  link  mecha- 

20  nism,  there  is  no  lag  in  timing  such  as  the  one 
occurring  when  these  mechanisms  are  constituted 
by  air  cylinders,  so  that  the  efficiency  of  the  cutting 
operation  improves. 

Next,  a  description  will  be  given  of  the  opera- 
25  tion  of  this  embodiment. 

It  is  now  assumed  that  the  position  for  cutting 
the  belt-shaped  member  B  is  located  above  the 
lower  blade  14,  that  the  lifting  beam  67  and  the 
pressing  plate  68  are  on  standby  above  the  posi- 

30  tion  for  cutting  the  belt-shaped  member  B,  and  that 
the  carriage  21  and  the  cutter  31  are  also  on 
standby  at  one  end  of  the  lower  blade  14.  At  this 
time,  the  cutter  31  is  inclined  with  respect  to  the 
lower  blade  14  while  maintaining  the  very  small 

35  angle  b  such  that  the  side  of  the  cutter  31  on  the 
other  side  of  the  lower  blade  14  is  located  closer  to 
the  lower  blade  14. 

Next,  the  motor  76  is  operated  to  rotate  the 
transmitting  shafts  79  and  62.  As  the  transmitting 

40  shafts  62  rotate,  each  eccentric  cam  89  eccentri- 
cally  rotates  about  the  axis  of  rotation  of  the  re- 
spective  transmitting  shaft  62,  so  that  the  link  90  is 
pushed  downward  by  the  eccentric  cam  89.  As  a 
result,  each  L-shaped  link  93  swings  about  the  pin 

45  92,  which  in  turn  causes  the  slider  87  to  move  in 
the  forward  direction  while  being  guided  by  the 
slide  rail  86.  Consequently,  the  releasing  member 
96  retracts  until  its  rear  end  is  located  forwardly  of 
the  cutting  edge  15  of  the  lower  blade  14  and  is 

50  retreated  from  the  path  of  movement  of  the  cutter 
31.  Meanwhile,  as  each  transmitting  shaft  62 
rotates,  the  cam  follower  66  eccentrically  revolves 
about  the  axis  of  rotation  of  the  transmitting  shaft 
62.  This  eccentric  revolution  pushes  down  the  link 

55  65,  with  the  result  that  the  lifting  beam  67  is 
lowered  while  being  guided  by  the  slide  rails  70 
and  the  slide  bearings  72,  so  that  the  pressing 
plate  68  moves  toward  the  lower  blade  14.  Since 

7 
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each  link  65  is  pressed  downward  even  after  the 
pressing  plate  68  is  brought  into  contact  with  the 
upper  surface  of  the  belt-shaped  member  B,  the 
springs  69  are  compressed  and  their  resiliency  is 
imparted  to  the  pressing  plate  68.  Hence,  the 
pressing  plate  68  presses  a  portion  of  the  belt- 
shaped  member  B  located  immediately  before  the 
cutting  position  against  the  upper  surface  of  the 
lower  blade  14  with  a  fixed  force.  In  this  state,  the 
motor  76  is  temporarily  stopped. 

Next,  the  pulleys  38  shown  in  Fig.  3  are  driven 
and  rotated  by  an  unillustrated  motor,  causing  the 
belt  39  to  travel.  As  a  result,  the  carriage  21  and 
the  cutter  31  move  from  one  side  toward  the  other 
along  the  lower  blade  14  while  being  guided  by  the 
guide  rails  19.  At  this  time,  the  cutter  31  is  inclined 
with  respect  to  the  lower  blade  14  at  the  very  small 
angle  b,  as  described  above,  a  portion  of  its  outer 
edge  abuts  against  the  cutting  edge  15  of  the  lower 
blade  14  with  a  fixed  force  by  receiving  the  urging 
force  of  the  spring  36,  and  the  cutter  31  is  sup- 
ported  by  the  bearings  28  in  the  carriage  21  in 
such  a  manner  as  to  be  capable  of  rotating  freely 
about  the  axis  of  rotation,  K.  Therefore,  the  belt- 
shaped  member  B  is  cut  substantially  in  the  trans- 
verse  direction  by  means  of  the  cutter  31  and  the 
cutting  edge  15  of  the  lower  blade  14.  At  this  time, 
since  the  pressing  plate  68  presses  the  belt- 
shaped  member  B  in  the  vicinity  of  the  cutting 
position  against  the  lower  blade  14,  the  movement 
of  the  belt-shaped  member  B  is  restricted.  This 
process  in  which  the  belt-shaped  member  B  is  cut 
by  moving  the  cutter  31  from  one  side  toward  the 
other  is  an  advance  cutting  process. 

When  the  cutting  of  the  belt-shaped  member  B 
is  thus  completed,  the  traveling  speed  of  the  belt 
39  is  decelerated,  and  the  other  end  of  the  rack 
shaft  41  supported  in  the  carriage  21  is  subse- 
quently  brought  into  contact  with  an  end  face  of  the 
stopper  53.  After  this  contact,  the  carriage  21  con- 
tinues  to  move  at  a  low  speed  toward  the  other 
end,  so  that  the  rack  shaft  41  is  pushed  further  in 
the  carriage  toward  one  side.  At  this  time,  since  the 
pinion  teeth  43  of  the  holder  26  are  meshed  with 
the  rack  42  of  the  rack  shaft  41  ,  the  movement  of 
the  rack  shaft  41  causes  the  holder  26  to  revolve 
about  the  axis  of  revolution,  S.  When  the  holder  26 
revolves  180  degrees,  the  belt  36  stops  traveling. 
At  this  time,  since  the  axis  of  rotation,  K,  and  the 
axis  of  revolution,  S,  intersect  each  other  by  main- 
taining  the  very  small  angle  a,  the  revolution  of  the 
holder  26  causes  the  cutter  31  to  undergo  preces- 
sion  about  the  axis  of  revolution  S.  Consequently, 
the  direction  of  inclination  of  the  cutter  31  with 
respect  to  the  lower  blade  14  is  inverted  such  that 
the  side  of  the  cutter  31  on  one  side  of  the  lower 
blade  14  becomes  located  closer  to  the  lower 
blade  14.  The  revolution  of  this  holder  26  stops 

when  the  angle  of  inclination  of  the  cutter  31  with 
respect  to  the  lower  blade  14  becomes  the  pre- 
determined  very  small  angle  b.  At  this  time,  the 
permanent  magnet  45  fixed  to  the  rack  shaft  41 

5  abuts  against  the  iron  piece  47,  and  the  iron  piece 
47  remains  attracted  to  the  permanent  magnet  47. 
The  aforementioned  angle  of  inclination  of  the  hold- 
er  26  is  reliably  maintained  as  the  iron  piece  47  is 
attracted  by  the  permanent  magnet  45,  thereby 

io  restricting  the  movement  of  the  rack  shaft  41  .  This 
process  in  which  the  direction  of  inclination  of  the 
cutter  31  with  respect  to  the  lower  blade  14  is 
inverted  is  an  inverting  process. 

Next,  the  motor  76  is  operated  again  to  rotate 
is  the  transmitting  shafts  79  and  62.  As  a  result,  each 

cam  follower  eccentrically  revolves  about  the  axis 
of  rotation  of  the  transmitting  shaft  62,  which  in  turn 
causes  the  links  65,  the  lifting  beam  67,  and  the 
pressing  plate  68  to  move  upward,  allowing  the 

20  pressing  plate  68  to  be  disengaged  from  the  belt- 
shaped  member  B  in  the  upward  direction.  Here, 
since  the  portion  of  the  belt-shaped  member  B 
located  in  the  vicinity  of  the  cutting  position  is 
pressed  firmly  against  the  lower  blade  14  by 

25  means  of  the  cutter  31  and  the  pressing  plate  68 
as  described  above,  that  portion  of  the  belt-shaped 
member  B  adheres  to  the  lower  blade  14.  For  this 
reason,  each  eccentric  cam  89  is  made  to  revolve 
eccentrically  about  the  axis  of  rotation  of  the  trans- 

30  mitting  shaft  62  by  means  of  the  transmitting  shaft 
62,  thereby  lifting  the  link  90  by  means  of  the 
eccentric  cam  89.  As  a  result,  each  L-shaped  link 
93  is  swung  about  the  pin  92,  thereby  causing  the 
slider  87  to  move  in  the  rearward  direction  along 

35  the  slide  rail  86.  Through  such  movement  of  the 
sliders  87,  the  releasing  member  96  is  pushed  in 
between  the  lower  blade  14  and  the  belt-shaped 
member  B  in  the  vicinity  of  the  cutting  position,  as 
shown  by  the  phantom  line  in  Fig.  6,  thereby 

40  releasing  the  belt-shaped  member  B  adhering  to 
the  lower  blade  14  from  the  lower  blade  14. 

At  this  time,  since  the  releasing  member  96 
has  the  configuration  of  a  thin  plate,  and  is  moved 
along  the  upper  surface  of  the  lower  blade  14  in  a 

45  direction  substantially  perpendicular  to  the  longitu- 
dinal  direction  of  the  lower  blade  14  (i.e.,  in  the 
rearward  direction),  the  deformation  of  the  belt- 
shaped  member  B  during  releasing  is  practically  nil 
as  compared  with  the  case  where  the  belt-shaped 

50  member  B  is  pushed  upward  so  as  to  be  released 
from  the  lower  blade  14.  Thus,  the  quality  of  the 
cut  belt-shaped  member  B  improves.  Then,  the 
belt-shaped  member  B  is  fed  by  a  predetermined 
length  in  the  rearward  direction  (in  the  direction  of 

55  the  arrow  in  Fig.  5)  by  an  unillustrated  conveyor,  so 
that  an  ensuing  cutting  position  of  the  belt-shaped 
member  B  reaches  the  position  above  the  cutting 
edge  15  of  the  lower  blade  14. 

8 
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Next,  the  motor  76  is  operated  to  cause  the 
releasing  member  96  to  be  retreated  in  the  forward 
direction  so  as  not  to  hamper  the  operation  of  the 
cutter  31  .  At  the  same  time,  the  lifting  beam  67  is 
lowered,  and  the  portion  of  the  belt-shaped  mem- 
ber  B  located  immediately  before  the  cutting  posi- 
tion  is  pressed  against  the  lower  blade  14  by 
means  of  the  pressing  plate  68.  In  this  state,  the 
belt  39  is  made  to  travel  again,  so  that  the  cutter 
31  moves  along  the  lower  blade  14  from  the  other 
side  toward  one  side  while  being  brought  into  con- 
tact  with  the  lower  blade  14,  thereby  cutting  the 
belt-shaped  member  B  at  the  cutting  position  in  the 
substantially  transverse  direction.  This  process  in 
which  the  belt-shaped  member  B  is  cut  by  moving 
the  cutter  31  from  the  other  side  toward  one  side  is 
a  return  cutting  process. 

When  the  cutting  of  the  belt-shaped  member  B 
is  completed,  the  belt  39  travels  at  a  decelerated 
speed,  the  rack  shaft  41  is  pushed  in  at  low  speed 
until  it  is  brought  into  contact  with  the  stopper  52 
and  the  permanent  magnet  44  and  the  iron  piece 
46  abut  against  each  other  with  the  iron  piece  46 
attracted  by  the  permanent  magnet  44.  As  a  result, 
the  holder  26  revolves  180  degrees,  and  the  direc- 
tion  of  inclination  of  the  cutter  31  with  respect  to 
the  lower  blade  14  and  the  angle  of  inclination 
thereof  return  to  those  persisting  in  the  above- 
described  advance  cutting  process.  Next,  the  belt- 
shaped  member  B  is  fed  by  a  predetermined 
length  in  the  rearward  direction.  This  process  is  a 
resetting  process. 

Thus,  since  the  direction  of  inclination  of  the 
cutter  31  with  respect  to  the  lower  blade  14  is 
inverted  each  time  the  cutting  of  the  belt-shaped 
member  B  is  completed,  it  is  possible  to  cut  the 
belt-shaped  member  B  not  only  during  the  move- 
ment  of  the  cutter  31  from  one  side  toward  the 
other  but  also  during  the  movement  of  the  cutter 
31  from  the  other  side  toward  one  side.  As  a  result, 
the  operations  of  returning  the  cutter  31  from  the 
other  side  to  one  side  and  lifting  the  cutter  31 
become  unnecessary,  so  that  the  efficiency  of  the 
cutting  operation  improves.  In  addition,  since  hoses 
and  wiring  become  unnecessary,  the  breakage  of 
the  otherwise  required  hoses,  wiring  and  the  like  do 
not  occur,  and  reliability  improves.  Furthermore, 
since  the  inversion  of  the  direction  of  inclination  of 
the  cutter  31  with  respect  to  the  lower  blade  14  is 
effected  by  revolving  the  holder  26  about  the  axis 
of  revolution,  S,  the  accuracy  of  inclination  with 
respect  to  the  lower  blade  14  after  inversion  be- 
comes  high  as  compared  with  a  case  where  the 
cutter  31  is  directly  made  to  undergo  precession 
about  the  axis  of  rotation,  K,  by  means  of  a  cyl- 
inder,  a  cam,  or  the  like.  Consequently,  the  cutting 
of  the  belt-shaped  member  B  can  be  effected 
accurately  and  reliably.  The  foregoing  operation 

constitutes  one  cycle  of  the  operation  in  accor- 
dance  with  this  embodiment,  and  this  cycle  is 
repeated  thereafter  to  cut  the  belt-shaped  member 
B  consecutively  into  predetermined  lengths. 

5  It  should  be  noted  that  although,  in  the  above- 
described  embodiment,  the  holder  26  is  revolved 
180  degrees  to  invert  and  reset  the  direction  of 
inclination  of  the  cutter  31  with  respect  to  the  lower 
blade  14  and  the  angle  of  inclination  thereof,  in  the 

io  present  invention  the  holder  26  may  be  revolved 
through  another  angle,  e.g.,  90  degrees  or  120 
degrees  to  effect  inversion  and  resetting. 

As  described  above,  in  accordance  with  the 
present  invention,  not  only  can  the  belt-shaped 

is  member  be  cut  with  high  efficiency,  but  the  belt- 
shaped  member  adhering  to  the  lower  blade  can 
be  released  from  the  lower  blade  after  cutting  with 
substantially  no  deformation  of  the  belt-shaped 
member. 

20 
Claims 

1.  A  method  for  cutting  a  belt-shaped  member 
(B)  substantially  transversely  by  moving  a  ro- 

25  tating  disk-shaped  cutter  (31)  along  a  lower 
blade  (14)  extending  perpendicular  to  a  lon- 
gitudinal  direction  of  the  belt-shaped  member 
(B),  characterized  by  comprising  the  steps  of: 

cutting  the  belt-shaped  member  (B)  sub- 
30  stantially  transversely  by  moving  said  cutter 

(31)  along  said  lower  blade  (14)  from  one  side 
to  other  side  of  said  lower  blade  (14)  while 
said  cutter  (31)  is  being  held  in  contact  with 
said  lower  blade  (14)  in  a  state  in  which  said 

35  cutter  (31)  is  inclined  at  a  very  small  angle  with 
respect  to  said  lower  blade  (14)  such  that  a 
side  of  said  cutter  (31)  on  the  other  side  of 
said  lower  blade  (14)  is  located  closer  to  said 
lower  blade  (14),  so  as  to  effect  an  advance 

40  cutting  step; 
causing  said  cutter  (31)  to  undergo 

precession  about  an  axis  of  revolution  which 
intersects  an  axis  of  rotation  of  said  cutter  (31) 
by  maintaining  a  very  small  angle  to  the  axis 

45  of  rotation  of  said  cutter  (31)  so  as  to  be 
inclined  at  the  very  small  angle  with  respect  to 
said  lower  blade  (14)  such  that  a  side  of  said 
cutter  (31)  on  the  one  side  of  said  lower  blade 
(14)  is  located  closer  to  said  lower  blade  (14), 

50  and  feeding  the  belt-shaped  member  (B)  by  a 
predetermined  length,  so  as  to  effect  an  invert- 
ing  step; 

cutting  the  belt-shaped  member  (B)  sub- 
stantially  transversely  by  moving  said  cutter 

55  (31)  along  said  lower  blade  (14)  from  the  other 
side  to  the  one  side  of  said  lower  blade  (14) 
while  said  cutter  (31)  is  being  held  in  contact 
with  said  lower  blade  (14),  so  as  to  effect  a 
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return  cutting  step;  and 
causing  said  cutter  (31)  to  undergo 

precession  about  the  axis  of  revolution  to  reset 
a  direction  and  an  angle  of  inclination  of  said 
cutter  (31)  with  respect  to  said  lower  blade  (14) 
to  those  persisting  in  the  advance  cutting  step, 
and  feeding  the  belt-shaped  member  (B)  by 
the  predetermined  length,  so  as  to  effect  a 
resetting  step. 

2.  A  method  for  cutting  a  belt-shaped  member 
according  to  Claim  1,  wherein  in  the  advance 
cutting  step  and  the  return  cutting  step  said 
disk-shaped  cutter  (31)  is  rotatably  supported 
by  a  holder  (26),  and  said  cutter  (31)  cuts  the 
belt-shaped  member  (B)  while  rotating  freely 
on  a  shaft  (30)  inserted  in  said  holder  (26). 

3.  A  method  for  cutting  a  belt-shaped  member 
according  to  Claim  1,  wherein  in  the  inverting 
step  and  the  resetting  step  said  cutter  (31)  is 
supported  by  a  holder  (26),  and  said  holder 
(26)  is  revolved  180°  to  cause  said  cutter  (31) 
to  undergo  precession. 

4.  An  apparatus  for  cutting  a  belt-shaped  member 
(B)  by  means  of  a  cutter  (31)  and  a  lower 
blade  (14)  extending  perpendicular  to  a  lon- 
gitudinal  direction  of  the  belt-shaped  member 
(B)  by  moving  the  cutter  (31)  along  the  lower 
blade  (14),  characterized  in  that: 

said  cutter  (31)  is  formed  in  a  shape  of  a 
disk  for  cutting  the  belt-shaped  member  (B)  in 
cooperation  with  said  lower  blade  (14)  as  a 
portion  of  said  cutter  (31)  is  brought  into  con- 
tact  with  said  lower  blade  (14)  by  being  in- 
clined  while  maintaining  a  very  small  angle 
with  respect  to  said  lower  blade  (14),  and  that 

said  apparatus  includes: 
a  holder  (26)  for  supporting  said  cutter 

(31); 
a  carriage  (21)  for  supporting  said  holder 

(26)  and  capable  of  revolving  said  holder  (26) 
about  an  axis  of  revolution  intersecting  an  axis 
of  rotation  of  said  cutter  (31)  by  maintaining  a 
very  small  angle  to  the  axis  of  rotation  of  said 
cutter  (31); 

a  revolving  mechanism  (54)  for  revolving 
said  holder  (26)  about  the  axis  of  revolution 
with  respect  to  said  carriage  (21)  to  cause  said 
cutter  (31)  to  undergo  precession  about  the 
axis  of  revolution,  a  direction  of  inclination  of 
said  cutter  (31)  being  set  such  that,  when  the 
belt-shaped  member  (B)  is  cut  from  one  side 
toward  other  side  of  said  lower  blade  (14),  a 
side  of  said  cutter  (31)  on  the  other  side  of 
said  lower  blade  (14)  is  located  closer  to  said 
lower  blade  (14),  while  when  the  belt-shaped 

member  (B)  is  cut  from  the  other  side  toward 
the  one  side  of  said  lower  blade  (14),  a  side  of 
said  cutter  (31)  on  the  one  side  of  said  lower 
blade  (14)  is  located  closer  to  said  lower  blade 

5  (14);  and 
a  moving  mechanism  (55)  for  moving  said 

carriage  (21)  to  move  said  cutter  (31)  and  said 
holder  (26)  along  said  lower  blade  (14)  so  as  to 
cut  the  belt-shaped  member  (B)  by  means  of 

io  said  lower  blade  (14)  and  said  cutter  (31). 

5.  An  apparatus  for  cutting  a  belt-shaped  member 
according  to  Claim  4,  wherein  said  holder  (26) 
is  formed  in  a  hollow  cylindrical  shape  whose 

is  inner  peripheral  surface  is  inclined  at  a  very 
small  angle  with  respect  to  an  outer  peripheral 
surface  thereof,  and  said  holder  (26)  revolves 
about  the  axis  of  revolution  intersecting  the 
axis  of  rotation  of  said  cutter  (31)  by  maintain- 

20  ing  the  very  small  angle  to  the  axis  of  rotation 
of  said  cutter  (31). 

6.  An  apparatus  for  cutting  a  belt-shaped  member 
according  to  Claim  4,  wherein  said  holder  has 

25  a  bearing  (28)  and  a  hollow  shaft  (29)  sup- 
ported  by  said  bearing  (28),  and  said  cutter 
(31)  is  supported  as  a  proximal  end  portion  of 
said  cutter  (31)  is  fitted  in  said  hollow  shaft 
(29). 

30 
7.  An  apparatus  for  cutting  a  belt-shaped  member 

according  to  Claim  4,  wherein  said  carriage 
(21)  has  a  spring  (36)  for  imparting  an  urging 
force  to  said  cutter  (31),  and  said  cutter  (31)  is 

35  pressed  against  said  lower  blade  (14)  by  the 
urging  force  of  said  spring  (36)  to  allow  the 
portion  of  said  cutter  (31)  to  be  brought  into 
contact  with  said  lower  blade  (14). 

40  8.  An  apparatus  for  cutting  a  belt-shaped  member 
according  to  Claim  4,  wherein  said  holder  (26) 
has  pinion  teeth  (43)  on  its  outer  periphery  and 
a  rack  shaft  (41)  adapted  to  move  by  meshing 
with  said  pinion  teeth  (43),  and  said  cutter  (31) 

45  is  made  to  undergo  precession  about  the  axis 
of  revolution  as  said  rack  shaft  (41)  is  meshed 
with  said  pinion  teeth  (43). 

9.  An  apparatus  for  cutting  a  belt-shaped  member 
50  according  to  Claim  4,  wherein  said  moving 

mechanism  (55)  has  a  guide  rail  (19)  disposed 
along  said  lower  blade  (14),  said  carriage  (21) 
is  moved  while  being  guided  by  said  guide  rail 
(19)  so  as  to  cut  the  belt-shaped  member  (B) 

55  by  means  of  said  lower  blade  (14)  and  said 
cutter  (31). 
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10.  An  apparatus  for  cutting  a  belt-shaped  member 
according  to  Claim  4,  wherein  said  moving 
mechanism  (55)  has  a  belt  whose  opposite 
ends  are  connected  to  said  carriage  (21)  and  a 
pair  of  pulleys  (38)  between  which  said  belt 
(39)  is  trained,  and  said  cutter  (31)  and  said 
holder  (26)  are  moved  along  said  lower  blade 
(14)  as  said  belt  (39)  travels. 

11.  An  apparatus  for  cutting  a  belt-shaped  member 
(B)  substantially  transversely  by  moving  a  cut- 
ter  (31)  along  a  lower  blade  (14)  extending 
perpendicular  to  a  longitudinal  direction  of  the 
belt-shaped  member  (B),  characterized  in  that: 

said  cutter  (31)  is  formed  in  a  shape  of  a 
disk  for  cutting  the  belt-shaped  member  (B)  in 
cooperation  with  said  lower  blade  (14)  as  a 
portion  of  said  cutter  (31)  is  brought  into  con- 
tact  with  said  lower  blade  (14)  by  being  in- 
clined  while  maintaining  a  very  small  angle 
with  respect  to  said  lower  blade  (14),  and  that 

said  apparatus  includes: 
a  pressing  plate  (68)  disposed  immediately 

above  the  belt-shaped  member  (B)  and  ex- 
tending  along  said  lower  blade  (14); 

a  pressing  mechanism  (82)  for  re- 
ciprocatably  supporting  said  pressing  plate 
(68)  and  moving  said  pressing  plate  (68)  to 
press  the  belt-shaped  member  (B)  against  said 
lower  blade  (14)  so  as  to  restrict  the  movement 
of  the  belt-shaped  member  (B)  during  cutting; 

a  thin  plate-shaped  releasing  member  (96) 
disposed  immediately  below  the  belt-shaped 
member  (B)  in  a  vicinity  of  a  cutting  position 
and  extending  in  parallel  with  said  lower  blade 
(14);  and 

a  pushing  mechanism  (97)  for  supporting 
said  releasing  member  (96)  and  pushing  said 
releasing  member  (96)  between  the  belt- 
shaped  member  (B)  and  said  lower  blade  (14) 
by  moving  said  releasing  member  (96)  along 
an  upper  surface  of  said  lower  blade  (14)  in  a 
direction  substantially  perpendicular  to  a  lon- 
gitudinal  direction  of  said  lower  blade  (14)  in  a 
state  in  which  said  pressing  plate  (68)  after  the 
cutting  of  the  belt-shaped  member  (B)  is  sepa- 
rated  from  the  belt-shaped  member  (B),  so  as 
to  release  the  belt-shaped  member  (B)  adher- 
ing  to  said  lower  blade  (14)  from  said  lower 
blade  (14). 

12.  An  apparatus  for  cutting  a  belt-shaped  member 
according  to  Claim  11,  wherein  said  cutter  (31) 
is  a  rotatably  supported  disk-shaped  cutting 
blade. 

13.  An  apparatus  for  cutting  a  belt-shaped  member 
according  to  Claim  11,  wherein  said  pressing 

mechanism  (82)  and  said  pushing  mechanism 
(97)  are  disposed  at  each  of  opposite  ends  of 
said  lower  blade  (14). 

5  14.  An  apparatus  for  cutting  a  belt-shaped  member 
according  to  Claim  11,  wherein  said  pressing 
mechanism  (82)  has  a  spring  (69)  for  pressing 
said  pressing  plate  (68)  toward  said  lower 
blade  (14). 

10 
15.  An  apparatus  for  cutting  a  belt-shaped  member 

according  to  Claim  11,  wherein  said  pressing 
mechanism  (82)  has  a  vertically  extending 
slide  rail  (70),  and  said  pressing  plate  (68)  is 

is  moved  reliably  to  a  position  for  pressing  said 
lower  blade  (14)  by  being  guided  by  said  slide 
rail  (70). 

16.  An  apparatus  for  cutting  a  belt-shaped  member 
20  according  to  Claim  11,  wherein  said  pressing 

mechanism  (82)  or  a  pushing  mechanism  (97) 
has  a  driving  mechanism  (98)  for  imparting  a 
driving  force  to  both  of  said  pressing  mecha- 
nism  (82)  and  said  pushing  mechanism  (97). 

25 
17.  An  apparatus  for  cutting  a  belt-shaped  member 

according  to  Claim  16,  wherein  said  pressing 
mechanism  (82)  and  said  pushing  mechanism 
(97)  respectively  has  links  (65,  90)  for  impart- 

30  ing  a  driving  force  from  said  driving  mecha- 
nism  (98)  to  said  pressing  plate  (68)  and  said 
releasing  member  (96). 

18.  An  apparatus  for  cutting  a  belt-shaped  member 
35  according  to  Claim  16,  wherein  said  pushing 

mechanism  (97)  has  a  link  (90)  for  converting  a 
driving  force  from  said  driving  mechanism  (98) 
into  a  vertical  displacement  and  an  L-shaped 
link  connected  to  said  link  (90)  and  adapted  to 

40  convert  the  driving  force  into  a  displacement  in 
a  direction  substantially  perpendicular  to  the 
longitudinal  direction  of  said  lower  blade  (14), 
and  said  releasing  member  (96)  is  pushed  in 
between  the  belt-shaped  member  (B)  and  said 

45  lower  blade  (14)  by  said  link  (90)  and  said  L- 
shaped  link  (93)  when  the  driving  force  is 
imparted  from  said  driving  mechanism  (98)  to 
said  releasing  member  (96). 

50  19.  An  apparatus  for  cutting  a  belt-shaped  member 
according  to  Claim  16,  wherein  said  driving 
mechanism  (98)  has  a  transmitting  shaft  (62) 
which  is  rotatively  driven  and  whose  opposite 
ends  are  connected  to  said  pressing  mecha- 

55  nism  (82)  and  said  pushing  mechanism  (97), 
and  the  driving  force  of  said  transmitting  shaft 
(62)  is  imparted  to  both  said  pressing  mecha- 
nism  (82)  and  said  pushing  mechanism  (97). 
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