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©  Method  and  apparatus  for  automatically  assembling  a  tyre  bead  apex. 

©  A  method  of  automatically  assembling  a  bead 
apex  characterised  by  joining  both  the  longitu- 
dinal  ends  of  a  strip  apex  (7)  having  a  triangular 
section  with  one  short  side  and  two  long  sides 
and  a  specified  length  to  each  other,  and  form- 
ing  said  strip  apex  (7)  into  a  cylindrical  body 
such  that  said  long  sides  are  the  inner  and  outer 
peripheral  surfaces  respectively,  forming  said 
cylindrical  body  into  a  disk-like  shape  such  that 
said  short  side  becomes  the  inner  peripheral 
surface  and  said  long  sides  become  the  axial 
end  surfaces,  and  joining  the  inner  peripheral 
surface  of  said  disk-like  apex  (7)  to  the  outer 
peripheral  surface  of  a  bead  ring  (69). 
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The  present  invention  relates  to  a  method  of  and 
an  apparatus  for  automatically  assembling  a  bead 
apex  suitable  for  manufacture  of  a  pneumatic  tyre  for 
an  automobile. 

In  prior  art  relating  to  the  method  of  and  appara-  5 
tus  for  automatically  assembling  a  bead  apex  of  this 
type,  there  have  been  proposed  techniques,  for  ex- 
ample,  described  in  examiner  Japanese  Patent  Pub- 
lications  SHO  51-29551  and  SHO  61-6782,  and  Un- 
examined  Japanese  Patent  Publication  HEI  2-  10 
145328. 

In  the  prior  art  described  above,  a  rubber  layer 
called  an  apex,  which  is  extruded  approximately  in  an 
isosceles  triangular  shape  having  one  short  side  and 
two  long  sides,  is  formed  as  an  annular  ring  around  15 
the  outer  peripheral  surface  of  a  bead  ring  or  core  by 
raising  the  apex  and  winding  it  with  the  bottom  side 
of  the  isosceles  triangle  around  the  outer  peripheral 
surface  of  the  bead  ring  so  as  to  be  pressed  together. 

However,  when  the  continuous  length  of  strip  20 
apex  is  cut  to  the  specified  length  for  winding  both 
ends  are  cut  perpendicular  to  the  longitudinal  direc- 
tion  and  when  wound  around  the  outer  peripheral  sur- 
face  of  the  bead  ring  this  creates  a  V-shaped  gap  be- 
tween  the  two  end  portions  of  the  apex.  In  the  prior  25 
art  described  above,  to  eliminate  the  V-shaped  gap, 
the  annular  apex  is  forcibly  pulled  in  the  circumferen- 
tial  direction.  This  causes  the  disadvantage  that  the 
deformation  and  the  residual  stress  of  the  apex  is  un- 
even  in  the  circumferential  direction.  30 

The  circumferential  unevenness  of  the  deforma- 
tion  and  the  residual  stress  in  the  apex  exerts  an  ad- 
verse  effect  on  the  tyre  main  body  incorporating  the 
apex  resulting  in  a  deterioration  of  tyre  uniformity. 

Further,  in  the  prior  art  described  above,  ,when  35 
the  apex  is  wound  around  the  outer  periphery  of  the 
bead  ring,  a  process  for  pulling  the  apex  for  eliminat- 
ing  the  V-shaped  gap  must  be  performed  which  inter- 
rupts  the  winding  process.  The  increased  number  of 
process  steps  and  thus  operating  time,  makes  diffi-  40 
culty  the  timing  control  for  each  process,  and  results 
in  reduced  productivity. 

In  addition,  in  the  prior  art  described  above,  since 
t  he  end  portions  of  t  he  apex  must  be  clamped  to  el  im- 
inate  the  V-shaped  apex,  a  clamp  unit  is  required,  45 
which  complicates  the  construction  of  the  apparatus, 
thus  causing  the  disadvantage  of  increasing  the  cost 
of  the  apparatus. 

It  is  an  object  of  the  present  invention  to  make 
uniform  the  deformation  and  residual  stress  of  an  50 
apex  in  the  circumferential  direction,  and  to  simplify 
the  construction  of  the  apparatus. 

According  to  a  first  aspect  of  the  present  inven- 
tion,  there  is  provided  a  method  of  automatically  as- 
sembling  a  bead  apex  comprising  joining  both  the  55 
longitudinal  ends  of  a  strip  apex  having  a  triangular 
section  with  one  short  side  and  two  long  sides  and  a 
specified  length  to  each  other,  and  forming  the  strip 

apex  into  a  cylindrical  body  such  that  the  long  sides 
are  the  inner  and  outer  peripheral  surfaces  respec- 
tively;  forming  the  cylindrical  body  into  a  disk-like 
shape  such  that  the  short  side  becomes  the  inner 
peripheral  surface  and  the  long  sides  become  the  ax- 
ial  end  surfaces;  and  joining  the  inner  peripheral  sur- 
face  of  the  disk-like  apex  to  the  outer  peripheral  sur- 
face  of  a  bead  ring. 

A  second  aspect  of  the  present  invention  pro- 
vides  an  apparatus  for  automatically  assembling  a 
bead  apex  including  a  means  for  joining  both  the 
longitudinal  ends  of  a  strip  apex  having  a  triangular 
section  with  one  short  side  and  two  long  sides  and  a 
specified  length  to  each  other,  and  for  forming  the 
strip  apex  in  a  cylindrical  body  such  that  the  long 
sides  become  the  inner  and  outer  peripheral  surfac- 
es;  a  means  for  forming  the  cylindrical  body  into  a 
disk-like  shape  such  that  the  short  side  becomes  the 
inner  peripheral  surface  and  the  long  sides  become 
the  axial  end  surfaces;  and  a  means  for  joining  the  in- 
ner  peripheral  surface  of  the  disk-like  apex  to  the  out- 
er  peripheral  surface  of  a  bead  ring. 

According  to  the  present  invention,  the  strip  apex 
is  wound  around  the  cylindrical  outer  peripheral  sur- 
face  of  a  cylindrical  body  formation  unit  and  both  the 
end  portions  of  the  strip  apex  are  jointed  to  each 
other,  to  thus  form  the  endless  cylindrical  body.  Con- 
sequently,  both  the  end  portions  are  perfectly  joined, 
and  a  V-shaped  gap  is  never  generated  as  in  the  prior 
art  described  above.  In  the  present  invention,  there- 
fore,  there  is  not  required  the  process  of  clamping  and 
forcibly  pulling  the  end  portions  of  the  apex  for  elim- 
inating  the  V-shaped  gap  as  in  the  prior  art. 

The  cylindrical  body  is  formed  in  the  disk  shape 
by  raising  the  cylindrical  outer  peripheral  surface  ra- 
dially  outwardly  by  use  of  the  disk  formation  unit. 
When  the  cylindrical  body  is  thus  formed  into  the  disk 
shape,  the  deforming  force  is  uniformly  applied  to  the 
interior  of  the  apex,  and  accordingly,  uneven  residual 
stress  is  not  generated. 

Further,  by  disposition  of  the  bead  ring  on  the 
side  of  the  disk  formation  unit  when  the  cylindrical 
body  is  formed  into  the  disk  shape,  the  inner  periph- 
eral  surface  of  the  strip  apex  is  press-contacted  with 
the  outer  peripheral  surface  of  the  bead  ring,  so  that 
the  apex  and  the  bead  ring  are  integrally  joined  to 
each  other. 

Accordingly,  the  present  invention  makes  it  pos- 
sible  to  form  the  apex  into  a  perfect  annular  body 
without  the  process  of  clamping  and  pulling  both  end 
portions  of  the  apex  to  eliminate  the  V-shaped  gap  as 
in  the  prior  art. 

Some  embodiments  of  the  present  invention  will 
now  be  described  with  reference  to  the  accompany- 
ing  drawings  in  which: 

Figure  1  is  a  perspective  view  of  an  automatic 
bead  apex  assembling  apparatus; 
Figure  2  is  a  perspective  view  of  an  apex  strip; 
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Figure  3  is  a  front  view  of  a  reforming  unit; 
Figure  4  is  a  side  view  of  a  reforming  unit; 
Figure  5  is  a  plan  view  of  a  positioning  unit; 
Figure  6  is  a  front  view  of  a  positioning  unit; 
Figure  7  is  a  front  view  of  a  former  for  an  annulus  5 
formation  apparatus; 
Figure  8  is  a  sectional  view  of  a  former;  and 
Figure  9  is  an  enlarged  view  of  a  needle  of  the  for- 
mer. 
The  bead  apex  automatic  assembling  apparatus  10 

of  Figure  1  comprises  an  apex  supply  apparatus  1  for 
supplying  strip  apex  material  in  the  longitudinal  direc- 
tion;  an  annulus  formation  apparatus  2  forforming  the 
apex  material  into  a  cylindrical  body  and  then  forming 
it  to  a  disk-like  shape;  a  bead  ring  supply  apparatus  15 
3  for  supplying  a  bead  ring  at  the  side  of  the  annulus 
formation  apparatus  2;  and  a  carrying-out  apparatus 
4  for  carrying  out  the  finished  product  obtained  by  in- 
tegrally  joining  the  disk-like  apex  to  the  outer  periph- 
ery  of  a  bead  ring.  20 

The  apex  supply  apparatus  1  has  a  main  body 
frame  5  fixed  to  a  floor.  A  material  supply  reel  6  is  re- 
movably  and  rotatably  mounted  at  one  end  portion  of 
the  main  body  frame  5.  Strip  apex  material  is  wound 
upon  this  reel  6.  25 

As  shown  in  Figure  2,  the  apex  7  is  a  strip-like 
body  obtained  by  continuously  extruding  rubber  ma- 
terial.  The  sectional  shape  of  the  apex  7,  perpendic- 
ular  to  its  longitudinal  axis,  is  approximately  an  iso- 
sceles  triangle  with  one  short  side  and  two  long  sides.  30 
Namely,  the  strip  apex  7  is  formed  such  that  one  end 
portion  in  the  width  direction  is  thick  and  the  thick- 
ness  is  gradually  decreased  towards  the  other  end 
portion.  The  strip  apex  7  is  wound  around  the  reel  6 
in  a  rolled  shape  such  that  the  long  sides  of  the  trian-  35 
gular  section  are  the  inner  and  outer  peripheral  sur- 
faces.  In  this  embodiment,  two  strip  apexes  7  are 
symmetrically  wound  together  with  a  poly  line  (not 
shown)  on  a  single  reel  6. 

A  rol  I  conveyor  u  n  it  8  for  con  vey  i  ng  t  he  stri  p  a  pex  40 
7  unwound  from  the  reel  6  in  the  longitudinal  direction 
is  provided  on  the  upper  portion  of  the  main  body 
frame  5  with  its  conveying  surface  set  approximately 
in  the  horizontal  direction.  The  conveyor  unit  8  is  con- 
stituted  of  a  plurality  of  conveying  rollers  9  juxtaposed  45 
in  the  conveying  direction.  The  conveying  rollers  9 
provided  on  the  upstream  side  have  a  length  such 
that  two  strip  apexes  7  wound  around  the  reel  6  can 
be  simultaneously  conveyed  whereas  those  down- 
stream  have  a  length  such  that  one  strip  apex  7  can  so 
be  conveyed. 

A  cutter  1  0  is  disposed  at  the  boundary  between 
the  conveying  rollers  9  having  the  length  to  permit 
two  apexes  7  to  be  conveyed  parallel  to  each  other 
and  the  carrying  rollers  9  having  the  length  to  permit  55 
only  one  apex  7  to  be  conveyed.  The  cutter  10  is  to 
cutthe  poly  liner  atthe  position  between  the  right  and 
left  strip  apexes  7. 

A  reel  11  for  winding  up  one  strip  apex  7  together 
with  its  part  of  the  liner  cut  by  the  cutter  10  is  posi- 
tioned  under  the  roller  conveyor  unit  8.  The  winding 
reel  11  is  positively  driven  by  a  motor  12.  The  reel  11 
is,  after  being  filled  with  apex  7  together  with  its  liner, 
reversed  to  supply  the  next  length  of  material. 

A  liner  winding  unit  13,  separating  and  taking  the 
other  apex  cut  by  the  cutter  1  0  from  the  supply  of  strip 
apex  7  and  for  winding  it,  is  positioned  over  the  roller 
conveyor  unit  8.  The  liner  winding  unit  13  comprises 
a  pair  of  pull-rolls  14  to  hold  and  pull  the  liner  and  a 
reel  15  for  winding  the  liner.  One  of  the  pair  of  the  pull 
rolls  14  is  fixed,  and  the  other  is  energised  by  a  cy- 
linder  drive  unit  for  holding  the  liner  with  a  specified 
strength.  This  pull-roll  14  is  positively  driven  by  a  mo- 
tor  16. 

The  strip  apex  7  on  the  conveying  rollers  9  is  con- 
veyed  in  the  longitudinal  direction  by  the  drive  force 
with  which  the  pull  roll  14  pulls  the  liner. 

A  reforming  unit  17  is  provided  on  the  down- 
stream  side  of  the  roller  conveyor  unit  8.  The  reform- 
ing  unit  17  is  to  prevent  meandering  of  the  strip  apex 
7. 

Since  the  strip  apex  7  is  suppled  wound  around 
the  reel  6,  it  has  a  winding  curl.  When  the  strip  apex 
7  is  unwound  with  the  winding  curl  left  as  it  is,  the 
strip  apex  7  is  usually  made  in  such  a  state  that  the 
side  surface  on  the  thicker  and  short  side  is  project- 
ingly  curved.  The  reforming  unit  17  corrects  this 
winding  curl  and  prevents  meandering  when  the  strip 
is  further  handled. 

The  reforming  unit  17,  as  shown  in  Figures  3  and 
4,  has  a  guide  member  1  8  for  guiding  the  side  surface 
on  the  short  side  of  the  strip  apex  7  conveyed  along 
the  conveying  rollers  9.  In  this  embodiment,  the  guide 
member  18  is  a  vertical  roller  rotatable  around  the 
vertical  axis. 

A  tapered  roller  1  9  is  disposed  over  the  convey- 
ing  rollers  9  at  a  position  slightly  apart  from  the  guide 
member  18  on  the  downstream  side  in  the  conveying 
direction.  The  axis  of  the  tapered  roller  19  is  parallel 
to  those  of  each  conveying  roller  9.  The  peripheral 
surface  of  the  tapered  roller  1  9  is  formed  so  as  to  abut 
the  upper  surface  on  the  thinner  side  of  the  strip  apex 
7  lying  on  the  conveying  rollers  9. 

The  tapered  roller  19  is  rotatably  supported  by  a 
liftable  bracket  21  vertically  moved  by  a  cylinder  20. 
The  tapered  roller  19  is  driven  at  a  peripheral  speed 
larger  than  the  conveying  speed  of  the  strip  apex  7. 
The  cylinder  20  is  mounted  on  a  slide  bracket  23  mov- 
able  in  the  lateral  direction.  The  slide  bracket  23  is 
positioned  in  the  lateral  direction  by  a  handle  24.  Ac- 
cordingly,  by  moving  the  slide  bracket  23  in  the  lateral 
direction  according  to  the  width  dimension  of  the  strip 
apex  7,  the  tapered  roller  1  9  can  be  changed  in  its  lat- 
eral  position.  By  pressing  the  upper  surface  of  the 
strip  apex  7  on  the  conveying  roller  9  side  by  the  ta- 
pered  roller  19,  and  further,  by  rotating  the  tapered 
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roller  19  at  a  speed  higher  than  the  conveying  speed, 
the  strip  apex  7  is  conveyed  while  its  thinner  side  is 
bent  on  the  thicker  side  around  the  guide  member  1  8, 
to  be  thus  reformed  in  the  above  direction.  As  a  result, 
the  winding  curl  of  the  strip  apex  7  is  corrected  and 
meandering  thereof  is  prevented.  The  end  portion  of 
the  main  body  frame  5  on  the  downstream  side  in  the 
conveying  direction  is  formed  in  a  tilting  surface  tilted 
on  the  downstream  side  as  it  goes  down  from  the  up- 
per  portion,  and  a  liftable  frame  25  is  vertically  mov- 
ably  provided  on  the  tilting  surface.  A  delivery  con- 
veyor  26  is  provided  on  the  liftable  frame  25.  The  de- 
livery  conveyor  26  is  constituted  of  a  belt  conveyor. 
The  strip  apex  7  conveyed  from  the  roller  conveyor 
unit  8  is  shifted  on  the  conveying  surface  of  the  de- 
livery  conveyor  26,  and  is  further  conveyed  on  the 
downstream  side. 

A  cutting  unit  27  is  provided  downstream  of  the 
liftable  frame  25.  The  cutting  unit  27  has  a  single 
edged  knife  for  cutting  the  strip  apex  7  across  the 
whole  width  direction  so  as  to  be  perpendicular  to  the 
longitudinal  direction  and  to  be  sloped  at  45  degrees 
in  the  thickness  direction.  The  knife  is  movable  to  cut 
the  strip  apex  7  from  the  thinner  side  to  the  thicker 
side. 

In  the  liftable  frame  25,  a  positioning  unit  28  is 
provided  on  the  downstream  side  from  the  cutting  unit 
27. 

The  positioning  unit  28,  as  shown  in  Figures  5  and 
6,  has  a  positioning  guide  member  29  fixed  on  one 
side  portion  of  the  liftable  frame  25  in  the  lateral  di- 
rection  so  as  to  be  adjusted  in  its  lateral  position.  The 
positioning  guide  member  29  is  provided  at  such  a 
position  as  to  be  si  idably  contacted  wit  h  t  he  short  side 
surface  of  the  strip  apex  7  conveyed  from  the  delivery 
conveyor  26.  Further,  the  positioning  unit  28  has  a  V- 
shaped  guide  member  20  to  contact  the  two  long 
sides  at  the  edge  portion  of  the  strip  apex  7  on  the 
thinner  side.  The  V-shaped  guide  member  20  is  mov- 
able  in  the  lateral  direction  by  a  cylinder  31  .  By  press- 
ed  the  V-shaped  guide  member  30  on  the  positioning 
guide  member  29  side  by  the  cylinder  31,  the  strip 
apex  7  is  pressed  to  the  positioning  guide  member  29, 
to  ensure  the  correct  positioning  of  the  strip  apex  7 
on  the  short  side.  Further,  in  the  liftable  frame  25,  a 
disk  roller  32  is  disposed  on  the  downstream  side 
from  the  positioning  unit  28  so  as  to  be  positioned 
over  the  strip  apex  7  across  the  full  width  of  the  apex 
strip,  the  disk  roller  32  is  provided  on  the  liftable  frame 
25  so  as  to  be  movable  downwardly. 

The  annulus  formation  apparatus  2  is  disposed 
under  the  disk  roller  32. 

The  annulus  formation  apparatus  2  has  a  first 
base  33  fixed  on  the  floor,  a  stand  erected  on  the 
base  33,  and  a  former  35  rotatably  supported  on  the 
stand  34.  The  former  35  is  rotated  by  a  motor  36. 

The  annulus  formation  apparatus  2  comprises  a 
cylindrical  body  formation  unit  2a  for  forming  the  strip 

apex  7  into  a  cylindrical  body  and  a  disk  formation  unit 
2b  for  forming  the  cylindrical  body  into  a  disk.  The  cyl- 
indrical  body  formation  unit  2a  and  the  disk  formation 
unit  2b  are  incorporated  in  the  former  35. 

5  Figures  7  and  8  show  the  details  of  the  former  35. 
The  former  35  is  turnably  supported  by  the  stand 

34,  and  has  a  rotating  shaft  37  driven  by  the  motor  36. 
The  rotating  shaft  37  has  a  laterally  horizontal  axis 
parallel  to  the  axis  of  the  unwinding  reel  6.  Awheel  38 

10  is  fixed  around  the  rotating  shaft  37.  A  plurality  of 
brackets  39  are  disposed  along  the  end  surface  of  the 
outer  peripheral  portion  of  the  wheel  38  so  as  to  be 
circumferentially  spaced  apart  from  each  other.  A 
segment  41  is  turnably  disposed  on  each  bracket  39 

15  through  a  turning  shaft  40.  The  axis  of  each  turning 
shaft  40  corresponds  to  the  tangential  line  of  the 
same  circle  around  the  rotating  axis  of  the  wheel  38. 

The  segments  41,  having  the  same  shape,  are 
disposed  so  as  to  be  circumferentially  spaced  apart 

20  from  each  other.  One  end  portion  of  each  segment41 
is  pivotably  supported  by  the  turning  shaft  40.  An  es- 
cape  stepped  portion  42  is  formed  on  the  outer  sur- 
face  of  each  segment  41  on  the  turning  shaft  side. 
Each  segment41  can  be  freely  changed  in  its  position 

25  between  a  lower  position  as  shown  by  the  solid  line 
of  Figure  8  and  the  raised  position  as  shown  by  the 
virtual  line  in  Figure  8.  In  the  lower  position,  the  outer 
peripheral  surface  of  each  segment  41  forms  a  cylin- 
drical  peripheral  surface.  To  the  contrary,  in  the 

30  raised  position,  it  forms  an  end  surface  perpendicular 
to  the  rotating  axis  of  the  wheel  38. 

The  cylindrical  body  formation  unit  2a  comprises 
the  segments  41  ,  the  wheel  38  and  the  like.  The  disk 
formation  unit  2b  comprises  a  mechanism  for  turning 

35  each  segment  41  around  the  turning  shaft  40. 
For  turning  each  segment  41  around  the  turning 

shaft  40,  a  link  43  is  pivotably  supported  on  the  inner 
surface  side  of  each  segment  41.  The  other  end  of 
each  link  43  is  connected  to  a  slider  44  mounted  on 

40  the  rotating  shaft  37.  The  slider  44  is  externally  fitted 
around  the  rotating  shaft  37  so  as  to  be  slidable  in  the 
rotating  axial  direction  and  to  be  rotatable  integrally 
with  the  rotating  shaft  37  by  a  drive  unit  (not  shown). 
By  moving  the  slider  44  in  the  axial  direction,  each 

45  segment  41  can  be  changed  in  its  position  between 
the  lower  position  and  the  raise  position  through  each 
Iink43.  Namely,  a  segment  turning  unit  comprises  the 
links  43,  slider  44  and  the  like. 

The  former  35  is  disposed  at  such  a  position  that 
so  the  strip  apex  7  supplied  from  the  delivery  conveyor 

26  can  be  wound  around  the  outer  peripheral  surfac- 
es  of  the  segments  41  in  its  lying  down  posture. 
Namely,  the  former  35  is  disposed  such  that  the  short 
side  surface  of  the  strip  apex  7  laterally  positioned  by 

55  the  positioning  guide  member  29  and  supplied  from 
the  delivery  conveyor  26  is  positioned  in  the  vicinity 
of  the  turning  shafts  40.  when  the  strip  apex  7  is 
wound  around  the  segments  41,  the  thicker  portions 
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of  the  strip  apex  7  faces  the  escape  stepped  portions 
42. 

As  shown  in  Figure  9,  the  former  35  is  provided 
with  needles  45  which  project  from  the  outer  periph- 
eral  surfaces  of  the  segments  41  when  the  segments  5 
41  are  in  the  lying  down  position.  Aplurality  of  needles 
45  is  provided  throughout  the  whole  length  of  the  strip 
apex  7  in  the  width  direction,  these  needles  45  are 
provided  so  as  to  project  between  the  segments  41 
and  are  provided  at  one  circumferential  position  of  the  10 
wheel  38.  These  needles  45  are  intended  to  be  stuck 
to  the  end  portion  of  the  strip  apex  7  supplied  from  the 
delivery  conveyor  26  to  fix  the  strip  apex  7  on  the  out- 
er  peripheral  surface  of  the  former  35. 

As  shown  in  Figure  1  ,  a  joint  unit  46  is  provided  15 
on  the  upper  surface  of  the  stand  34  of  the  annulus 
formation  apparatus  2.  The  joint  unit  46  is  to  pressure- 
weld  the  end  portions  of  the  strip  apex  wound  around 
the  outer  peripheral  surface  of  the  former  35  to  each 
other  and  hence  to  form  an  endless  annular  body.  20 

For  this  the  joint  unit  46  has  a  transversely  mov- 
ing  unit  47  fixed  on  the  upper  surface  of  the  stand  34, 
a  vertically  moving  unit  48  laterally  movable  by  the 
transversely  moving  unit  47,  and  a  joint  roller  49  vert- 
ically  movable  by  the  vertically  moving  unit  48.  By  25 
moving  the  joint  roller  49  laterally  and  vertically  (radi- 
ally  of  the  former),  the  end  portions  of  the  strip  apex 
7  wound  around  the  outer  peripheral  surface  of  the 
former  35  are  pressure-welded  to  each  other  radially 
inwardly  of  the  strip  apex  7,  so  that  the  end  portions  30 
of  the  apex  7  are  joined  to  each  other.  As  shown  in 
Figure  1  ,  the  bead  ring  supply  apparatus  3  is  disposed 
on  one  lateral  side  of  the  apex  supply  apparatus  1  and 
the  annulus  formation  apparatus  2. 

The  bead  ring  supply  apparatus  3  comprises  a  35 
bead  ring  stock  unit  50  for  holding  a  plurality  of  bead 
rings,  a  bead  ring  clamp  unit  51  for  holding  one  bead 
ring  on  the  side  of  the  annulus  formation  apparatus 
2,  and  a  transfer  unit  52  for  conveying  the  bead  ring 
from  the  stock  unit  50  to  the  clamp  unit  51  .  40 

The  bead  ring  stock  unit  50  has  a  column  53  fix- 
edly  erected  on  the  side  of  the  main  body  frame  5,  a 
first  hanger  unit  54  for  hanging  bead  rings  on  the  col- 
umn  53  together  with  spacers,  a  second  hanger  55 
disposed  over  the  first  hanger  unit  54  for  hanging  only  45 
the  spacer,  and  a  spacer  removing  unit  56  for  remov- 
ing  the  spacer  on  the  first  hanger  unit  54  and  moving 
it  to  the  second  hanger  unit  55. 

The  bead  rings  are  each  formed  of  a  metal  ring 
covered  with  uncured  rubber.  A  spacer  is  interposed  50 
between  successive  bead  rings  such  that  the  rubber 
layers  of  the  plurality  of  bead  rings  are  prevented  from 
being  stuck  to  each  other  when  the  bead  rings  are 
concentrically  overlapped. 

The  first  hanger  unit  54  has  a  vertically  movable  55 
first  arm  57  provided  on  the  column  53  so  as  to  pro- 
ject  from  the  column  53  on  the  downstream  side  (in 
the  downstream  conveying  direction),  and  a  first 

hanger  58  is  moulded  on  the  leading  edge  of  the  arm 
57  so  as  to  be  rotatable  in  the  horizontal  plane.  A  pair 
of  right  and  left  pushers  59  moved  outwardly  from  the 
lateral  centre  portions  are  provided  on  the  hanger  58. 
A  stopper  60  is  fixed  on  the  outer  end  portion  of  the 
hanger  58. 

The  second  hanger  unit  55  has  a  second  arm  61 
fixed  on  the  column  53,  and  a  second  hanger  62  is 
provided  at  the  leading  edge  of  the  arm  61  so  as  to 
be  rotatable  in  the  horizontal  plane.  The  second  arm 
61  and  its  hanger  62  are  disposed  parallel  to  the  first 
arm  57  and  hanger  58,  respectively. 

The  spacer  removing  unit  56  has  a  vertically  mov- 
able  third  arm  63  mounted  on  the  column  53,  and  a 
laterally  movable  attracting  unit  64  provided  at  the 
leading  edge  of  the  arm  63.  The  attracting  unit  64 
comprises  a  vacuum  pad,  and  is  set  so  as  to  face  the 
end  portions  of  the  first  and  second  hangers  58  and 
62. 

A  plurality  of  bead  rings  separated  by  spacers  is 
hung  from  the  first  hanger  58.  The  bead  rings  and  the 
spacers  are  pushed  outwardly  by  the  pushers  59,  and 
the  spacer  or  bead  ring  positioned  at  the  outermost 
end  portion  is  located  by  the  stopper  60.  If  a  spacer 
is  positioned  at  the  outermost  end  portion,  the  third 
arm  63  of  the  spacer  taking-out  unit  56  is  lowered, 
and  the  attracting  unit  64  faces  the  spacer.  The  at- 
tracting  unit  64  laterally  advances,  and  the  vacuum 
pad  contacts  the  spacer  for  vacuum  attraction.  After 
that,  the  attracting  unit  64  is  moved  back  laterally  and 
the  third  arm  63  is  raised  up  to  the  position  of  the  sec- 
ond  hanger  unit  55,  and  thus  moves  to  hang  the 
spacerfrom  the  second  hanger  62.  The  attracting  unit 
64  then  returns  to  its  stand-by  position. 

On  the  first  hanger  58,  since  the  spacer  has  been 
removed,  the  next  bead  ring  is  position  at  the  outer- 
most  end. 

The  transfer  unit  52  has  a  disk-like  first  attracting 
plate  65,  and  a  mag  net  for  attracting  the  bead  ring  em- 
bedded  in  the  end  surface  of  the  attracting  plate  65. 
The  attracting  plate  65  is  mounted  so  it  can  freely  re- 
ciprocate  between  the  end  portion  of  the  first  hanger 
58  and  the  clamp  unit  51  and  to  be  laterally  movable. 

The  attracting  plate  65  advances  from  the  posi- 
tion  of  the  first  hanger  58  and  contacts  and  attracts 
the  bead  ring  hung  at  the  outermost  end  portion  of 
the  first  hanger  58.  After  the  first  hanger  58  8is  slight- 
ly  lowered,  the  attracting  plate  65  is  taken  backwards 
and  then  moved  up  to  the  position  of  the  clamp  unit 
51. 

The  clamp  unit  51  has  a  second  base  66  provided 
on  the  first  base  33  of  the  annulus  formation  appara- 
tus  2  so  as  to  be  laterally  adjacent  thereto,  a  laterally 
movable  tail  stock  67  provided  on  the  second  base 
66,  and  a  bead  clamper  68  supported  by  the  tail  stock 
67. 

The  bead  clamper  68  has  a  construction  wherein 
annularly  disposed  segments  may  be  extended  and 
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contracted  in  the  radial  direction.  The  centre  of  the 
bead  clamper  68  corresponds  to  that  of  the  former  35 
of  the  annulus  formation  apparatus  2.  The  bead  clam- 
per  68  is  movable  to  the  side  surface  position  of  the 
wheel  38  of  the  former  35.  5 

The  bead  ring,  which  is  held  by  the  attracting 
plate  65  of  the  transfer  unit  52  and  is  moved  to  the 
position  of  the  clamp  unit  51,  is  concentrically  posi- 
tioned  to  face  the  bead  clamper  68.  Thus,  as  the  at- 
tracting  plate  65  advances,  the  segments  of  the  bead  10 
clamper  68  are  positioned  close  to  the  inner  periph- 
eral  surface  of  the  bead  ring,  then,  the  segment  as- 
sembly  is  increased  in  diameter  to  hold  the  inner  per- 
ipheral  surface  of  the  bead  ring.  Afterthat,  the  attract- 
ing  plate  65  is  returned  to  its  original  position  and  15 
waits  for  the  next  bead  in  a  stand-by  condition. 

The  bead  clamper  68  and  bead  ring  are  moved  in 
the  vicinity  of  the  end  surface  of  the  wheel  38  of  the 
former  35  of  the  annulus  formation  apparatus  2  by  lat- 
erally  advancement  of  the  tail  stock  67  (see  Figure  8).  20 

As  shown  in  Figure  8,  when  the  segments  41  of 
the  former  35  are  raised  with  respect  to  the  bead  ring 
69  held  by  the  bead  clamper  68,  the  annular  apex  7 
wound  around  the  outer  peripheral  surfaces  of  the 
segments  41  is  radially  raised  such  that  the  short  side  25 
becomes  the  inner  peripheral  surface,  and  the  inner 
peripheral  surface  of  the  short  side  is  fixedly  fitted 
around  the  outer  peripheral  surface  of  the  bead  ring 
69.  In  this  the  escape  stepped  portions  42  provided 
on  the  end  portions  of  the  segments  41  generate  a  30 
force  to  push  the  apex  7  towards  the  centre  of  the  for- 
mer  35. 

As  is  apparent  from  the  above  description,  a  join- 
ing  unit  2c  for  integrally  joining  the  bead  ring  69  to  the 
apex  7  is  comprised  of  the  disk  formation  unit  2b  and  35 
the  clamp  unit  51. 

Astheapexy  is  pressed  into  contact  with  the  out- 
er  periphery  of  the  bead  ring  69,  the  segments  41  of 
the  former  35  are  returned  into  their  lower  or  retracted 
state,  and  the  tail  stock67  is  moved  away.  Abead  ring  40 
69  with  the  apex  hereinafter  referred  to  as  the  finish- 
ed  bead)  held  by  the  bead  clamper  68  is  then  re- 
moved  by  the  removal  apparatus  4. 

As  shown  in  Figure  1,  the  removal  apparatus  4 
has  first  rails  70  extending  downstream  from  the  vi-  45 
cinity  of  the  joining  portion  between  the  first  and  sec- 
ond  bases  33  and  66,  a  second  attracting  plate  71 
movably  provided  on  the  first  rails  70,  second  rails  72 
laid  perpendicular  at  the  end  of  the  first  rails  70,  a 
chuck  unit  73  laterally  movably  provided  on  the  sec-  50 
ond  rails  72,  and  a  bead  mounting  carrier  74  movable 
on  the  floor. 

The  second  attracting  plate  71  is  formed  in  a  disk- 
like  shape,  and  has  a  magnet  to  attract  the  finished 
bead  69  embedded  in  its  end  surface,  and  a  pair  of  55 
pins  75  to  engage  the  inner  peripheral  surface  of  the 
finished  bead  69.  The  second  attracting  plate  71  is 
mounted  on  a  saddle  76  movable  on  the  first  rails  70 

such  that  the  end  surface  can  be  changed  in  position 
between  the  vertical  and  horizontal  states. 

The  chuck  unit  73  has  a  laterally  movable  column 
77  provided  on  the  second  rails  72,  a  vertically  mov- 
able  chuck  arm  78  provided  on  the  column  77,  and  a 
pair  of  chucks  79  provided  on  the  chuck  arm  78  so  as 
to  be  movable  close  to  or  apart  from  each  other  in  the 
lateral  direction. 

In  the  removal  apparatus  4,  the  second  attracting 
plate  71  is  moved  to  the  position  where  it  faces  to  the 
finished  bead  69  held  by  the  bead  clamper  68  while 
the  end  surface  thereof  is  vertical,  and  the  segments 
of  the  bead  clamper  68  are  reduced  in  diameter  to  re- 
lease.  Thus,  the  finished  bead  69  is  attracted  and 
held  by  the  attracting  plate  71.  At  this  time,  since  the 
inner  surface  of  the  finished  bead  69  is  held  by  the 
pins  75,  the  finished  bead  69  is  prevented  from  being 
accidentally  dropped.  Subsequently,  the  second  at- 
tracting  plate  71  is  moved  to  the  second  rail  72  side, 
and  the  end  surface  of  the  attracting  plate  71  is  tilted 
to  horizontal  to  hold  the  finished  bead  69  thereon. 

The  column  77  of  the  chuck  unit  73  is  then  moved 
to  the  position  of  the  second  attracting  plate  71,  and 
the  chuck  arm  78  is  lowered  so  that  the  pair  of  right 
and  left  chucks  79  are  positioned  at  the  inner  periph- 
eral  surface  of  the  finished  bead  69.  After  that,  the 
chuck  79  is  opened,  to  hold  the  inner  peripheral  sur- 
face  of  the  finished  bead  69.  The  chuck  79  is  raised, 
moving  upwardly  of  the  bead  mounting  carrier  74, 
and  drops  the  finished  bead  69  on  to  the  carrier  74. 
A  spacer  is  then  put  on  the  upper  surface  of  the  fin- 
ished  bead  69,  and  the  next  finished  bead  69  will  be 
positioned  on  the  spacer. 

According  to  the  bead  apex  automatically  assem- 
bling  apparatus  having  the  above  construction,  the 
strip  apex  7  wound  around  the  unwinding  reel  6  is 
conveyed  along  a  roller  table  unit  8  on  the  down- 
stream  side  by  pulling  of  the  linerthereof.  During  con- 
veying,  the  winding  curl  is  corrected  by  the  reforming 
unit  17  to  prevent  meandering. 

When  the  leading  edge  of  the  strip  apex  7  reach- 
es  the  leading  edge  of  the  delivery  conveyor  26,  the 
leading  edge  of  the  apex  7  is  cut  by  the  cutting  unit 
27  so  as  to  be  perpendicular  to  the  longitudinal  direc- 
tion  and  at  an  angle  of  45  degrees  to  the  thickness  di- 
rection. 

The  strip  apex  7  is  positioned  in  the  width  direc- 
tion  by  the  positioning  unit  28,  and  is  passed  on  to  the 
outer  peripheral  surface  of  the  former  35  of  the  an- 
nulus  formation  apparatus  2.  At  this  time,  the  seg- 
ments  41  of  the  former  35  are  in  their  lower  or  falling- 
down  position  to  form  a  cylindrical  outer  peripheral 
surface.  The  former  35  is  in  the  stand-by  position 
where  the  leading  edge  of  the  strip  apex  7  is  stuck  to 
it  by  the  needles  45  projecting  from  the  outer  periph- 
eral  surface  of  the  former  35. 

The  frame  25  is  lowered,  and  the  leading  edge  of 
the  strip  apex  7  is  shifted  on  to  the  needles  45  of  the 
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former  35.  Subsequently,  the  disk  roller  32  is  lowered 
to  press  the  strip  apex  7,  so  that  the  needles  45  are 
firmly  stuck  into  the  strip  apex  7.  The  disk  roller  32 
functions  as  a  final  guide  to  allow  the  strip  apex  7  to 
certainly  follow  the  edges  of  the  segments  41  . 

The  pressing  of  the  V-shaped  member  30  of  the 
positioning  unit  28  is  released,  and  the  former  35  be- 
gins  to  rotate.  The  rotation  is  increased  from  the  low 
speed,  then  reduced  in  the  positioning  state  meas- 
ured  by  a  sensor  (not  shown),  and  is  stopped  when  it 
reaches  the  position  of  the  specified  length  for  the 
strip,  i.e.  the  apex  for  the  bead. 

The  pressing  step  by  the  V-shaped  member  30  is 
then  performed,  and  the  rear  end  portion  of  the  strip 
apex  7  is  cut  by  the  cutting  unit  27.  After  that,  the 
pressing  of  the  V-shaped  member  30  is  released,  and 
the  former  35  is  again  rotated.  This  rotation  of  the  for- 
mer  35  is  stopped  when  the  front  and  rear  end  por- 
tions  of  the  strip  apex  7  reach  the  centre  of  the  disk 
roller  32. 

The  disk  roller  32  is  raised  and  the  liftable  frame 
25  is  raised,  and  further,  the  knife  of  the  cutting  unit 
27  is  returned  to  its  original  point. 

The  joint  roller  49  advances  and  is  lowered,  to 
press  the  joint  portions  at  the  front  and  rear  end  por- 
tions  of  the  strip  apex  7.  The  joint  roller  49  is  moved 
from  the  thicker  side  to  the  thinner  side,  so  that  the 
cut  end  portions  45  of  the  front  and  rear  end  portions 
of  the  strip  apex  7  are  joined  to  each  other.  Thus,  the 
strip  apex  7  is  formed  to  a  cylindrical  shape. 

At  the  same  time  as  the  above  operation,  in  the 
bead  ring  supply  apparatus  3,  the  bead  ring  69  is  sup- 
plied  from  the  bead  ring  stock  unit  50  to  the  bead  ring 
camp  unit  51  by  the  transfer  unit  52,  and  is  clamped 
by  the  bead  ring  clamp  unit  51.  Thus,  the  bead  ring 
69  is  disposed  at  the  position  as  shown  in  Figure  8. 

After  that,  by  the  segment  turning  unit,  the  seg- 
ments  41  of  the  former  35  are  raised  around  the  turn- 
ing  shafts  40.  By  the  raising  of  the  segments  41,  the 
apex  7  wound  around  the  outer  peripheral  surface  of 
the  segments  41  is  plastically  deformed  such  that  the 
vertex  side  of  the  isosceles  triangle  section  is  moved 
in  the  circumferential  direction,  to  be  deformed  to  a 
disk-like  shape.  The  deformation  is  uniformly  per- 
formed.  Accordingly,  the  cylindrical  apex  7  is  formed 
in  a  disk-like  shape,  and  the  inner  surface  of  the  an- 
nular  apex  7  is  fitted  around  the  outer  peripheral  sur- 
face  of  the  bead  ring  69,  to  be  joined  thereto. 

after  that,  the  product  obtained  by  assembly  of 
the  apex  7  and  the  bead  ring  69  is  carried  out  by  the 
removal  or  carrying  out  apparatus  4,  to  be  placed  on 
the  carrier  74. 

In  addition,  the  present  invention  may  be  carried 
out  in  other  forms  without  departing  from  the  spirit 
and  the  essential  characteristics  of  the  present  inven- 
tion.  The  preferred  embodiment  described  in  the 
specification  is  illustrative  and  not  restrictive.  The 
scope  of  the  present  invention  is  defined  by  the  ap- 

pended  claims,  and  all  changes  that  fall  within  the 
meaning  of  the  claims  are  intended  to  be  embraced 
by  the  present  invention. 

5 
Claims 

1.  A  method  of  automatically  assembling  a  bead 
apex  characterised  by  joining  both  the  longitudi- 

10  nal  ends  of  a  strip  apex  (7)  having  a  triangular 
section  with  one  short  side  and  two  long  sides 
and  a  specified  length  to  each  other,  and  forming 
said  strip  apex  (7)  into  a  cylindrical  body  such  that 
said  long  sides  are  the  inner  and  outer  peripheral 

15  surfaces  respectively,  forming  said  cylindrical 
body  into  a  disk-like  shape  such  that  said  short 
side  becomes  the  inner  peripheral  surface  and 
said  long  sides  become  the  axial  end  surfaces, 
and  joining  the  inner  peripheral  surface  of  said 

20  disk-like  apex  (7)  to  the  outer  peripheral  surface 
of  a  bead  ring  (69). 

2.  A  method  of  automatically  assembling  a  bead 
apex  according  to  claim  1,  wherein  prior  to  said 

25  cylindrical  body  formation  process  the  strip  apex 
(7)  is  supplied  wound  in  a  roll  shape,  conveyed  in 
the  longitudinal  direction,  and  cut  to  a  specified 
length,  characterised  in  that  the  cutting  process 
comprises  cutting  said  strip  apex  (7)  perpendicu- 

30  lar  to  the  longitudinal  direction  and  to  be  tilted  at 
45  degrees  in  the  thickness  direction. 

3.  A  method  of  automatically  assembling  a  bead 
apex  according  to  claim  1  or  2,  characterised  in 

35  that  the  cylindrical  body  formation  process  com- 
prises  the  step  of  winding  said  strip  apex  (7) 
around  the  cylindrical  outer  peripheral  surface  of 
a  former  (35)  including  a  plurality  of  segments 
(41)  annularly  disposed,  such  that  one  of  said 

40  long  sides  becomes  the  inner  peripheral  surface, 
and  said  disk  formation  process  comprises  rais- 
ing  said  segments  (41)  radially  outwardly,  such 
that  said  short  side  becomes  the  inner  peripheral 
surface. 

45 
4.  A  method  of  automatically  assembling  a  bead 

apex  according  to  claim  1,  2  or  3,  characterised 
in  thatthe  bead  ring  joining  process  includes  pos- 
itioning  the  bead  ring  (69)  on  the  side  portion  of 

so  said  former  (35)  so  as  to  be  concentric  with  said 
former  (35),  prior  to  said  disk  formation  process, 
and  the  bead  ring  joining  process  comprises  the 
step  of  externally  fitting  the  inner  peripheral  sur- 
face  of  said  disk-like  apex  (7)  around  the  outer 

55  peripheral  surface  of  said  bead  ring  (69)  disposed 
on  the  side  of  said  former  (35)  by  carrying  out 
said  disk  formation  process. 

7 
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5.  An  apparatus  for  automatically  assembling  a 
bead  apex  characterised  by  a  means  (2a)  for  join- 
ing  both  longitudinal  ends  of  a  strip  apex  (7)  hav- 
ing  a  triangular  section  with  one  short  side  and 
two  long  sides  and  a  specified  length  to  each 
other,  and  for  forming  said  strip  apex  (7)  into  a 
cylindrical  body  such  that  said  long  sides  become 
the  inner  and  outer  peripheral  surfaces,  a  means 
(2b)  for  forming  said  cylindrical  body  into  a  disk- 
like  shape  such  that  said  short  side  becomes  the 
inner  peripheral  surface  and  said  long  sides  be- 
come  the  axial  end  surfaces,  and  a  means  (2c) 
for  joining  the  inner  peripheral  surface  of  said 
disk-like  apex  (7)  to  the  outer  peripheral  surface 
of  a  bead  ring  (69). 

6.  An  apparatus  for  automatically  assembling  a 
bead  apex  according  to  claim  5,  characterised  in 
that  the  cylindrical  body  formation  means  (2a) 
further  includes  an  apex  supply  apparatus  (1)  for 
supplying  said  strip  apex  (7),  said  apex  supply  ap- 
paratus  (1)  comprising  a  means  (6)  for  unwinding 
said  strip  apex  (7)  supplied  wound  in  a  roll  shape, 
a  means  (8)  for  conveying  said  unwound  strip 
apex  (97)  in  the  longitudinal  direction,  and  a 
means  (27)  for  cutting  said  strip  apex  (7)  in  a  spe- 
cified  length,  wherein  said  cutting  means  (27) 
cuts  said  strip  apex  (7)  so  as  to  be  perpendicular 
to  the  longitudinal  direction  and  tilted  at  45  de- 
grees  in  the  thickness  direction. 

7.  An  apparatus  for  automatically  assembling  a 
bead  apex  according  to  claim  5  or  6,  character- 
ised  in  that  the  cylindrical  body  formation  means 
(2a)  includes  a  former  (35)  comprising  a  rotating- 
ly  driven  wheel  (38)  and  a  plurality  of  segments 
(41)  annularly  disposed  around  the  outer  periph- 
eral  portion  of  said  wheel  (38),  the  peripheral  sur- 
face  of  each  of  said  segments  (41)  being  formed 
in  a  cylindrical  surface  for  winding  said  strip  apex 
(7)  therearound,  and  said  disk  formation  means 
(2b)  includes  turning  shafts  (40)  for  pivotably  sup- 
porting  said  segments  (41)  of  said  former  (35)  on 
said  wheel  (38),  and  a  segment  turning  unit  for  si- 
multaneously  turning  said  segments  (41)  around 
said  turning  shafts  (40),  said  turning  shafts  (40) 
being  disposed  on  the  tangential  lines  of  the 
same  circle  around  said  wheel  (38),  and  said 
turning  shafts  (40)  being  disposed  on  the  short 
side  of  said  apex  (7)  wound  around  the  outer  per- 
ipheral  surface  of  said  segments  (41). 

8.  An  apparatus  for  automatically  assembling  a 
bead  apex  according  to  claim  7,  characterised  in 
that  said  segment  turning  unit  is  disposed  in  par- 
allel  to  said  wheel  (38),  and  which  comprises  a 
slider  (44)  capable  of  being  close  to  and  apart 
from  said  wheel  (38)  and  links  (43)  for  connecting 

said  slider  (44)  to  said  segments  (41). 

9.  An  apparatus  for  automatically  assembling  a 
bead  apex  according  to  claim  5,  6,  7  or  8,  char- 

5  acterised  in  that  the  bead  ring  joining  means  (2c) 
comprises  said  disk  formation  means  (2b)  and  a 
bead  ring  clamp  unit  (51)  for  disposing  said  bead 
ring  (69)  on  the  side  of  said  wheel  (38)  so  as  to 
be  concentric  with  said  wheel  (38). 

10 
10.  An  apparatus  for  automatically  assembling  a 

bead  apex  according  to  claim  5,  6,  7,  8  or  9,  char- 
acterised  by  a  bead  ring  stock  unit  (50)  for  holding 
a  plurality  of  said  bead  rings  (69)  and  a  transfer 

15  unit  (52)  for  taking  out  said  bead  rings  (69)  one  by 
one  from  said  stock  unit  (50)  and  for  supplying 
each  of  said  bead  rings  (69)  to  said  clamp  unit 
(51). 

20  11.  An  apparatus  for  automatically  assembling  a 
bead  apex  according  to  claim  6,  7,  8,  9  or  10, 
characterised  in  that  the  apex  supply  apparatus 
(1)  includes  a  reforming  unit  (17)  comprising  a 
guide  member  (18)  for  guiding  the  short  side  sur- 

25  face  of  said  strip  apex  7  on  the  conveying  surface 
and  a  forcible  drive  roller  (19)  for  conveying  said 
strip  apex  (7)  at  a  speed  larger  than  the  convey- 
ing  speed  on  the  opposed  side  to  said  guide 
member  (18). 

30 
12.  An  apparatus  for  automatically  assembling  a 

bead  apex  according  to  claim  6,  7,  8,  9  or  1  0  char- 
acterised  in  that  the  apex  supply  apparatus  (1)  in- 
cludes  a  positioning  unit  (28)  comprising  a  posi- 

35  tioning  guide  member  (29)  for  guiding  the  short 
side  surface  of  said  strip  apex  (7)  when  said  strip 
apex  (7)  is  supplied  to  said  cylindrical  body  for- 
mation  means  (2a),  and  a  V-shaped  guide  mem- 
ber  (30)  for  pressing  two  long  side  surfaces  of 

40  said  strip  apex  (7)  on  said  positioning  guide  mem- 
ber  (29)  side  when  said  strip  apex  (7)  is  supplied 
to  said  cylindrical  body  formation  means  (2a). 

13.  An  apparatus  for  automatically  assembling  a 
45  bead  apex  according  to  any  of  claims  5  to  12, 

characterised  in  that  the  cylindrical  body  forma- 
tion  means  (2a)  includes  needles  (45)  which  pro- 
ject  radially  outwardly  of  the  cylindrical  outer  per- 
ipheral  surface  for  sticking  said  apex  (7). 

50 
14.  An  apparatus  for  automatically  assembling  a 

bead  apex  according  to  any  of  claims  7  to  13, 
characterised  in  that  the  cylindrical  body  forma- 
tion  means  (2a)  includes  a  joint  unit  (46)  for  press- 

55  welding  the  end  portions  of  said  apex  (7)  wound 
around  the  outer  peripheral  surface  of  said  seg- 
ments  (41)  to  each  other. 

8 



EP  0  590  906  A1 



EP  0  590  906  A1 

F   I  G .   2  

10 



EP  0  590  906  A1 

11 



EP  0  590  906  A1 

F I G .   7  

12 



EP  0  590  906  A1 

13 



:P  0  590  906  A1 

9  
European  Patent 
Mice 

EUROPEAN  SEARCH  REPORT Application  numiKT 
EP  93  30  7629 

)OCUMENTS  CONSIDERED  TO  BE  RELEVANT 

Category Citation  of  document  with  indication,  where  appropriate, 
of  relevant  passages 

Keievam 
to  claim APPLICATION  (IntCLS) 

X 

Y 

Y 

Y 

JS-A-3  895  986  (TASAAKI  KOMATSU  ET  AL.) 

1  the  whole  document  * 

[P-A-0  310  417  (SUMITOMO  RUBBER  IND.) 
'  column  9,  line  7  -  line  18;  figure  6E  * 

3E-B-11  80  515  (CONTINENTAL  GUMMI-WERKE) 
'  the  whole  document  * 

:R-A-2  387  116  (INDUSTRIE  PIRELLI) 

*  page  3,  line  14  -  line  38  * 
*  page  10,  line  26  -  page  12,  line  36; 
Figures  9,10  * 
*  page  8,  line  32  -  page  9,  line  9;  f i g u r e  
\  * 
"  page  13,  line  8  -  line  15  * 

EP-A-0  429  213  (BRIDGEST0NE  CORP.) 

*  column  1,  line  3  -  line  36;  figures  1-3 
k 
*  column  12,  line  11  -  line  46;  f i g u r e s  
5,11,12  * 
*  column  4,  line  29  -  column  5,  line  15; 
figures  4,6-8  * 
*  column  11,  line  41  -  column  12,  line  2; 
figures  9,11  * 

,3 -5 ,  
' -9 ,14  
: , 6 , i o  

!,6 

.0 

L.5,9, 
L0.14 

1,5,12,  
14 

The  present  search  report  has  been  drawn  up  for  all  claims 

329D30/48 

SEARCHED  (tatC1.5) 

Place  of  search 
THE  HAGUE 

Date  ot  conpiaioa  oi  w  uarai 
16  November  1993 FREG0SI,  A 

CATEGORY  OF  CITED  DOCUMENTS 
X  :  particularly  relevant  if  taken  alone Y  :  particularly  relevant  if  combined  with  another 

document  of  the  same  category A  :  technological  background O  :  non-written  disclosure 
P  :  intermediate  document 

1  :  theory  or  principle  underlying  me  invention 
E  :  earlier  patent  document,  but  published  on,  or 

after  the  filing  date 
D  :  document  cited  in  the  application 
I.  :  document  dted  for  other  reasons 
&  :  member  of  the  same  patent  family,  corresponding 

document 

14 



:P  0  590  906  A1 

European  Patent 
Office 

EUROPEAN  SEARCH  REPORT 
EP  93  30  7629 

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 

Category Citation  of  document  with  indication,  where  appropriate, 
of  relevant  passages 

KeKvam 
to  claim APPLICATION  gntClS) 

X 

A 

IS-A-5  080  738  (KATSUJI  ARAKI  ET  AL.) 
,  DE-A-39  40  235  (T0Y0  TIRE  &  RUBBER  CO.) 

:o!umn  2,  line  22  -  line  35;  figures  1,2 

.,5,9,  U  

1-4,6 

'  column  9,  line  5  -  line  8;  figure  tu  " 
'  column  9,  line  50  -  line  57;  figure  2  * 
'  f igures  8-22  * 

>ATENT  ABSTRACTS  OF  JAPAN 
fol.  7,  no.  237  (M-250)(1382)  21  October 
L983 
b  JP-A-58  126  139  (YOKOHAMA  GOMU  K.  K.) 
*  abs t rac t   and  fig.  1,4  * 

:,6 

1  buii^iuu.  r  uvuio SEARCHED  (Int.CI.5) 

The  present  search  report  has  been  drawn  up  for  all  claims 
Place  of  March 
THE  HAGUE 

uie  oi  OMnpiaKm  di  we  h n  
16  November  1993 FREG0SI,  A 

CATEGORY  OF  CITED  DOCUMENTS 
X  :  particularly  relevant  it  taken  alone Y  :  particularly  relevant  if  combined  with  another 

document  of  the  same  category A  :  technological  background 
O  :  non-written  disclosure 
P  :  intermediate  document 

1  :  theory  or  principle  underlying  ine  invention E  :  earlier  patent  document,  but  published  on,  or 
after  the  filing  date 

D  :  document  cited  in  the  application 
L  :  document  cited  for  other  reasons 
&  :  member  of  the  same  patent  family,  corresponding 

document 

15 


	bibliography
	description
	claims
	drawings
	search report

