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Description 

This  invention  relates  to  a  bead  lock  apparatus 
to  be  incorporated  in  a  tire  building  apparatus  and 
to  a  bead  lock  method  for  locking  a  bead  ring  by 
using  the  bead  lock  apparatus,  and  more  particu- 
larly  to  a  method  for  properly  holding  a  bead  ring 
without  causing  its  deformation  or  eccentricity  in 
fixing  the  bead  ring  to  a  tire  forming  drum  at  a 
predetermined  position  thereon. 

So-called  positive  or  negative  type  bead  lock 
apparatuses  have  been  known  which  are  incor- 
porated  in  tire  building  apparatus  receiving  bead 
rings  from  the  bead  lock  apparatuses  onto  a  for- 
ming  drum  at  predetermined  positions  thereon. 

The  positive  and  negative  type  bead  lock  ap- 
paratuses  are  well  known  in  the  art.  For  example,  a 
positive  type  bead  lock  apparatus  is  illustrated  in 
Figs.  4  to  7  of  US-A-3950212,  and  a  negative  type 
bead  lock  apparatus  is  illustrated  in  Figs.  6a  to  6d 
of  US-A-41  90482. 

In  the  positive  type  bead  lock  apparatus,  a 
cylindrical  band  is  expanded  only  at  its  center 
portion  of  its  length,  and  a  bead  ring  held  by  a 
bead  setter  is  then  delivered  from  the  setter  onto 
the  cylindrical  band  at  the  boundary  position  be- 
tween  the  expanded  portion  and  the  remaining 
portion  of  the  band. 

In  the  negative  type  bead  lock  apparatus,  on 
the  other  hand,  a  bead  ring  held  by  a  bead  setter 
is  positioned  around  the  outer  circumferential  sur- 
face  of  a  band  held  with  a  uniform  diameter  on  a 
forming  drum,  and  the  bead  ring  is  then  delivered 
onto  a  plurality  of  bead  lock  segments  expansible 
and  contractible  at  predetermined  positions. 

With  the  positive  type  bead  lock  apparatus,  a 
bead  ring  is  held  by  the  bead  setter  composed  of  a 
plurality  of  expansible  and  contractible  pawl  mem- 
bers  circumferentially  spaced  predetermined  dis- 
tances  from  each  other  and  engaging  the  inner 
circumferential  surface  of  the  bead  ring.  Therefore, 
this  type  of  lock  apparatus  has  an  advantage  in  that 
the  bead  ring  can  be  sufficiently  properly  held 
without  causing  any  deformation. 

However,  when  the  bead  ring  is  delivered  onto 
the  band  at  the  boundary  position  between  the 
expanded  portion  and  the  remaining  portion  of  the 
band  on  a  tire  building  apparatus,  the  bead  ring  is 
likely  to  move  to  be  eccentric  to  the  axis  of  a 
forming  drum  due  to  wrinkles  occurring  at  the 
boundary  position  of  the  band.  Moreover,  reinforc- 
ing  cords  in  the  band  become  non-uniform  in  cir- 
cumferential  directions  due  to  the  wrinkles,  and  an 
extra  process  step  is  needed  for  expanding  the 
band  at  the  center  portion  of  the  length,  which 
complicates  the  production  processes. 

With  the  negative  type  bead  lock  apparatus,  on 
the  other  hand,  as  a  bead  ring  is  delivered  onto  a 

band  held  in  a  cylindrical  form  having  a  uniform 
diameter,  it  is  possible  to  eliminate  the  disadvan- 
tages  due  to  the  expansion  of  its  center  portion 
described  above. 

5  In  the  negative  type  bead  lock  apparatus,  how- 
ever,  the  bead  lock  segments  are  brought  into 
engagement  with  the  inner  circumferential  surface 
of  the  bead  ring  by  expanding  the  bead  lock  seg- 
ments  to  increase  their  diameter.  Therefore,  the 

io  bead  ring  cannot  be  held  by  the  bead  lock  seg- 
ments  under  the  state  that  the  bead  ring  is  held  by 
the  bead  setter  in  engagement  with  the  inner  cir- 
cumferential  surface  of  the  bead  ring.  Consequent- 
ly,  deformation  or  eccentricity  of  the  bead  ring 

75  cannot  be  avoided  when  the  bead  lock  segments 
are  brought  into  engagement  with  the  bead  ring. 

Furthermore  EP-A-468718,  which  is  considered 
to  disclose  the  closest  prior  art,  describes  a  bead 
locking  apparatus  comprising  bead  support  seg- 

20  ments  disposed  in  an  annular  arrangement  at  each 
of  the  axially  opposite  ends  of  a  building  drum 
mounted  on  a  rotary  shaft,  the  support  segments 
being  movable  outwards  or  inwards  radially  of  the 
drum,  an  elastic  ring  fitted  in  an  annular  recess 

25  formed  in  the  outer  periphery  of  the  annular  ar- 
rangement  of  segments,  a  segment  drive  device 
for  moving  the  bead  support  segments  radially 
outward,  and  a  device  for  radially  enlarging  the 
elastic  ring  independently  of  the  segments;  also  a 

30  bead  locking  method  is  described  where  the  bead 
may  then  be  first  primarily  locked  by  the  elastic 
ring  and  then  secondarily  locked  by  the  segments. 

It  is  an  aim  of  the  present  invention  to  provide 
a  bead  lock  apparatus  and  a  bead  lock  method 

35  which  overcome  the  disadvantages  of  the  prior  art 
and  are  able  to  deliver  a  bead  ring  from  a  bead 
setter  onto  a  tire  building  apparatus,  while  main- 
taining  the  advantages  of  the  prior  art. 

The  present  invention  in  one  aspect  provides  a 
40  bead  lock  apparatus  for  transferring  a  bead  ring 

from  an  expansible  and  contractible  bead  setter 
engaging  the  inner  circumferential  surface  of  the 
bead  ring  to  a  tire  building  apparatus  at  a  predeter- 
mined  position  thereon,  wherein  said  bead  lock 

45  apparatus  comprises  a  plurality  of  first  bead  lock 
segments  positioned  radially  inward  of  and  cor- 
responding  to  pawl  members  forming  the  bead 
setter  and  circumferentially  spaced  from  each  other 
with  predetermined  distances,  a  plurality  of  second 

50  bead  lock  segments  positioned  between  the  first 
bead  lock  segments  in  the  same  plane  and  circum- 
ferentially  spaced  from  each  other  with  predeter- 
mined  distances,  and  drving  means  for  displacing 
the  first  and  second  bead  lock  segments,  respec- 

55  tively,  to  expand  and  contract  independently  from 
each  other. 

The  invention  in  another  aspect  provides  a 
bead  lock  method  for  transferring  a  bead  ring  from 
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a  bead  setter  to  a  tire  building  apparatus,  compris- 
ing  steps  of  positioning  the  bead  ring  held  by  the 
bead  setter  engaging  the  inner  circumferential  sur- 
face  of  the  bead  ring  at  a  position  around  a  band 
by  means  of  the  bead  setter,  simultaneously  ex- 
panding  with  substantially  equal  distances  second 
bead  lock  segments  positioned  between  first  bead 
lock  segments  in  the  same  plane  and  circumferen- 
tially  spaced  from  each  other  with  predetermined 
distance  and  therefore  not  corresponding  to  pawl 
members  which  are  circumferentially  spaced  with 
predetermined  distance  to  form  said  bead  setter  to 
hold  the  bead  ring  at  the  position  around  the  band 
with  substantially  equal  forces,  removing  the  bead 
setter  from  the  bead  ring,  and  expanding  the  first 
bead  lock  segments  simultaneously  with  substan- 
tially  equal  distances  to  hold  the  bead  ring  at  the 
position  around  the  band  with  substantially  equal 
forces. 

With  the  bead  lock  apparatus  according  to  the 
invention,  a  bead  setter  is  brought  into  engagement 
with  a  bead  ring  on  its  inner  circumferential  surface 
at  plural  positions  circumferentially  spaced  with 
predetermined  intervals  so  that  the  bead  ring  can 
be  properly  held  concentrically  or  co-axially  to  the 
bead  setter  itself  without  causing  any  undue  de- 
formation  or  eccentricity  of  the  bead  ring.  More- 
over,  the  bead  ring  can  be  arranged  at  a  position 
around  the  outer  circumference  of  a  band  on  a 
forming  drum  under  the  properly  held  condition  so 
that  the  bead  ring  is  exactly  concentric  or  coaxial 
to  the  axis  of  the  forming  drum. 

After  the  bead  ring  has  been  set  at  the  pre- 
determined  position  in  the  desired  manner,  the 
forming  drum  is  rotated  such  that  the  second  bead 
lock  segments  are  positioned  between  the  pawl 
members  forming  the  bead  setter,  and  under  this 
condition  only  the  second  bead  lock  segments  are 
expanded  simultaneously  with  substantially  the 
same  distances  by  means  of  the  driving  means 
associated  therewith.  As  a  result,  the  second  bead 
lock  segments  are  brought  into  engagement  with 
the  inner  circumferential  surface  of  the  bead  ring 
through  the  band.  Consequently,  the  bead  ring  can 
be  also  held  concentrically  or  coaxially  to  the  axis 
of  the  forming  drum  by  means  of  the  second  bead 
lock  segments  without  causing  any  interference 
between  the  bead  setter  and  the  second  bead  lock 
segments. 

Thereafter,  the  bead  setter  is  contracted  and 
retracted  so  that  the  supporting  of  the  bead  ring  is 
completely  transferred  from  the  bead  setter  to  the 
second  bead  lock  segments.  The  first  bead  lock 
segments  are  then  expanded  by  the  other  driving 
means  associated  therewith  to  bring  the  first  lock 
segments  into  engagement  with  the  inner  circum- 
ferential  surface  of  the  bead  ring.  Accordingly,  the 
bead  ring  is  maintained  with  the  high  concentricity 

to  the  axis  of  the  forming  drum,  while  the  round- 
ness  of  the  bead  ring  can  be  sufficiently  improved. 

With  the  bead  lock  apparatus  according  to  the 
invention,  the  bead  ring  can  be  transferred  from  the 

5  bead  setter  engaging  the  inner  circumferential  sur- 
face  of  the  bead  ring  onto  the  forming  drum,  while 
the  band  is  maintained  with  its  uniform  diameter 
throughout  its  length  in  this  manner.  Therefore,  any 
deformation,  eccentricity  or  the  like  of  the  bead 

io  ring  can  be  sufficiently  prevented  and  at  the  same 
time  reinforcing  cords  in  the  band  can  be  main- 
tained  uniform  in  its  circumferential  direction.  More- 
over,  the  process  step  for  expanding  the  center 
portion  of  the  band  in  its  length  can  be  dispensed 

is  with. 
The  invention  will  be  further  described,  by  way 

of  example  only,  with  reference  to  the  accompany- 
ing  drawings,  in  which: 

Fig.  1  is  a  fragmentary  sectional  view  illustrating 
20  by  way  of  example  the  bead  lock  apparatus 

according  to  the  invention; 
Fig.  2  is  a  sectional  view  taken  along  the  line  ll-ll 
in  Fig.  1; 
Figs.  3a,  3b,  3c,  3d  and  3e  are  schematic  views 

25  illustrating  steps  for  transferring  a  bead  ring 
from  a  bead  setter  to  a  tire  building  apparatus 
according  to  the  method  of  invention,  respec- 
tively;  and 
Figs.  3f,  3g,  3h  and  3i  are  schematic  views 

30  illustrating  further  steps  which  follow  the  steps  of 
the  bead  lock  method  according  to  the  inven- 
tion,  respectively. 

Fig.  1  is  a  fragmental  sectional  view  illustrating 
by  way  of  example  the  bead  lock  apparatus  ac- 

35  cording  to  the  invention.  The  bead  lock  apparatus 
shown  in  Fig.  1  is  applicable  to  a  tire  building 
apparatus  for  carrying  out  all  the  processes,  for 
example  from  fitting  of  a  band  to  shaping  of  a 
green  case  on  one  forming  drum.  In  general,  a  tire 

40  has  two  bead  rings  on  both  sides.  In  practice, 
therefore,  two  bead  lock  apparatuses  are  incor- 
porated  in  one  tire  building  apparatus.  One  bead 
lock  apparatus  on  one  side  will  be  explained 
hereinafter. 

45  Such  a  tire  building  apparatus  includes  a  for- 
ming  drum  having  a  shaft,  for  example  a  hollow 
shaft  1,  and  two  sleeves  2  axially  spaced  from 
each  other  and  fitted  on  the  hollow  shaft  1  .  The  tire 
building  apparatus  further  includes  reciprocating 

50  driving  means  (not  shown)  for  causing  these  two 
sleeves  2  to  move  toward  and  away  from  and  in 
synchronism  with  each  other. 

In  Fig.  1  illustrating  only  one  bead  lock  appara- 
tus,  a  cylinder  3  is  axially  slidably  fitted  on  one  of 

55  the  sleeves  2,  and  a  plurality  of  hard  core  flanges 
are  pivotally  connected  to  the  axially  inner  end  of 
the  cylinder  3  by  means  of  a  link  mechanism  (not 
shown).  Driving  links  are  provided,  whose  ends  are 
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pivotally  connected  to  the  hard  core  flanges  and 
the  other  ends  are  pivotally  connected  to  the 
sleeve  2  for  expanding  and  contracting  the  hard 
core  flanges. 

A  bead  setter  5  is  composed  of  pawl  members 
5a  adapted  to  engage  and  support  a  bead  ring  4 
with  its  inner  circumferential  surface  at  plural  posi- 
tions  circumferentially  spaced  from  each  other  with 
predetermined  intervals. 

The  bead  lock  apparatus  comprises  a  plurality 
(for  example,  six)  of  first  bead  lock  segments  6 
radially  movable  and  arranged  radially  inward  of 
and  corresponding  to  the  pawl  members  5a  of  the 
bead  setter  5  and  circumferentially  spaced  from 
each  other  with  predetermined  intervals  and  a  plu- 
rality  (for  example,  also  six)  of  second  bead  lock 
segments  7  radially  movable  and  arranged  be- 
tween  the  first  bead  lock  segments  6  so  as  not  to 
correspond  to  the  pawl  members  5a  of  the  bead 
setter  5  and  circumferentially  spaced  from  each 
other  with  predetermined  intervals.  Moreover,  driv- 
ing  means  8  and  9  are  provided  for  expanding  and 
contracting  the  first  and  second  bead  lock  seg- 
ments  6  and  7  independently  from  each  other. 

Guide  plates  10  and  11  are  provided  spaced  in 
the  axial  direction  of  the  cylinder  3  from  each 
other.  When  the  first  and  second  bead  lock  seg- 
ments  7  and  8  are  expanded  and  contracted,  they 
are  guided  by  bringing  the  guide  plates  into  con- 
tact  with  surfaces  of  the  first  and  second  bead  lock 
segments  6  and  7,  respectively. 

The  driving  means  8  for  the  first  bead  lock 
segments  6  comprises  a  piston  12  of  the  cylinder  3 
having  inner  and  outer  cylindrical  members  3a  and 
3b  and  slidably  contacting  the  inner  cylindrical 
member  3a,  and  curved  or  bent  links  (curved  links 
in  the  shown  embodiment)  13  each  having  one  end 
pivotally  connected  to  the  axially  inner  or  forward 
end  of  the  piston  12  and  the  other  end  pivotally 
connected  to  the  intermediate  portion  of  one  of  the 
first  bead  lock  segments  6. 

In  the  state  shown  in  Fig.  1,  the  piston  12  of 
the  cylinder  3  is  in  its  retracted  position  and  the 
fluid  chamber  14  provided  on  the  rearward  side  of 
the  piston  12  is  in  its  opened  condition.  Under  this 
condition,  when  a  pressurized  fluid,  for  example 
pressurized  air,  is  supplied  through  the  fluid  pas- 
sage  16  provided  in  the  inner  cylindrical  member 
3a  into  the  fluid  chamber  15  provided  on  the  for- 
ward  side  of  the  piston  12,  the  piston  is  caused  to 
move  forwardly,  with  the  result  that  the  first  bead 
lock  segments  6  connected  through  the  curved 
links  13  to  the  piston  12  are  moved  radially  out- 
wardly  and  simultaneously  with  equal  distances 
with  the  aid  of  the  action  of  the  curved  links  13. 
The  expansion  of  the  first  bead  lock  segments  6  is 
effected  in  this  manner. 

On  the  other  hand,  with  the  fluid  chamber  15 
being  opened,  the  pressurized  air  is  supplied 
through  the  fluid  passage  17  provided  in  the  inner 
cylindrical  member  3a  into  the  fluid  chamber  14  so 

5  that  the  piston  12  is  caused  to  move  rearward  into 
the  position  shown  in  Fig.  1  and  hence  the  first 
bead  lock  segments  6  are  moved  radially  inwardly 
and  simultaneously  with  equal  distances.  The  con- 
traction  of  the  first  bead  lock  segments  6  is  effec- 

io  ted  in  this  manner. 
The  driving  means  9  for  the  second  bead  lock 

segments  7  comprises  a  piston  18  having  a  diam- 
eter  smaller  than  that  of  the  piston  12  and  slidably 
contacting  the  inner  cylindrical  member  3a  and 

is  positioned  on  the  forward  end  of  the  piston  12,  and 
curved  links  19  each  having  one  end  pivotally 
connected  to  the  forward  end  of  the  piston  18  and 
the  other  end  pivotally  connected  to  the  intermedi- 
ate  portion  of  one  of  the  second  bead  lock  seg- 

20  ments  7. 
When  the  pressurized  air  is  supplied  or  ex- 

hausted  through  the  fluid  passage  21  into  or  from 
the  fluid  chamber  20  on  the  rearward  side  of  the 
piston  18  and  the  pressurized  air  is  exhausted  or 

25  supplied  from  or  into  the  fluid  chamber  15  which  is 
also  for  the  piston  12,  the  driving  means  9  is 
actuated  by  the  pressure  difference  between  the 
fluid  chambers  15  and  20.  The  second  bead  lock 
segments  7  are  expanded  or  contracted  in  substan- 

30  tially  the  same  manner  as  in  the  first  bead  lock 
segments  6. 

In  the  above  arrangement,  the  rear  fluid  cham- 
ber  14  is  formed  between  the  piston  12  and  a 
stationary  barrier  provided  between  the  pistons  12 

35  and  18,  and  the  intermediate  fluid  chamber  20  is 
formed  between  the  stationary  barrier  and  the  sec- 
ond  piston  18.  The  front  fluid  chamber  15  is 
formed  between  the  piston  18  and  the  forward  end 
of  the  piston  12. 

40  With  the  driving  means  8  and  9  constructed  as 
described  above,  the  piston  12  located  outwardly 
of  the  piston  18  is  formed  with  recesses  12a  in 
order  to  avoid  any  interference  with  the  pivoted 
portions  of  the  links  19  provided  on  the  inwardly 

45  positioned  piston  18  as  shown  in  Fig.  2.  Therefore, 
the  pivoted  portions  of  the  links  13  and  19  to  the 
pistons  12  and  18  can  be  arranged  on  the  same 
circumference  without  any  interference  with  the 
pistons  12  and  18.  Reference  numeral  22  in  Fig.  1 

50  denotes  a  bladder  which  serves  to  fold  an  edge  of 
a  band  23. 

The  operation  of  the  bead  lock  apparatus  con- 
structed  described  above  will  be  explained  by  re- 
ferring  to  Figs.  3a  to  3i  hereinafter.  Like  compo- 

55  nents  are  designated  by  the  same  reference  nu- 
merals  as  those  in  Figs.  1  and  2.  The  half  of  the 
tire  building  apparatus  on  the  left  side  is  shown  in 
Figs.  3a  to  3i  and  the  operation  on  the  left  side  will 
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be  explained. 
A  band  23  previously  formed  in  a  cylindrical 

shape  is  arranged  on  the  outer  circumference  of  a 
tire  building  apparatus  including  the  bead  lock  ap- 
paratuses  as  shown  in  Fig.  3a  (only  one  bead  lock 
apparatus  is  illustrated).  Thereafter,  a  bead  ring  4 
held  by  a  bead  setter  5  engaging  the  inner  circum- 
ferential  surface  of  the  bead  ring  4  is  arranged 
around  the  outer  circumference  of  the  band  23  at 
the  predetermined  position  in  the  axial  direction  as 
shown  in  Fig.  3b. 

In  this  case,  the  bead  ring  4  is  held  by  the 
bead  setter  5  whose  plurality  of  pawl  members  5a 
circumferentially  spaced  with  predetermined  inter- 
vals  engage  the  inner  circumferential  surface  of  the 
bead  ring  4.  Therefore,  any  deformation  of  the 
bead  ring  4  is  sufficiently  prevented  by  the  pawl 
members  5a  irrespective  of  the  weight  of  the  bead 
ring  4.  Moreover,  the  bead  ring  4  is  held  by  and 
exactly  concentric  or  coaxial  to  the  bead  setter  5 
itself  with  the  aid  of  the  pawl  members  5a  expan- 
sible  and  contractible  in  synchronism  with  each 
other. 

Consequently,  when  the  bead  ring  4  held  by 
the  bead  setter  5  is  arranged  and  positioned  ar- 
ound  the  outer  circumference  of  the  band  23  as 
described  above,  the  bead  ring  4  is  exactly  con- 
centrically  or  coaxially  arranged  to  the  tire  building 
apparatus. 

Thereafter,  by  actuating  the  driving  means  9 
under  the  condition  of  the  tire  building  apparatus 
rotated  previously  or  at  this  time,  the  second  bead 
lock  segments  7  not  positioned  corresponding  to 
the  pawl  members  5a  of  the  bead  setter  5  are 
moved  simultaneously  with  the  same  distances  to 
expand  their  diameter.  As  a  result,  the  bead  lock 
segments  7  are  brought  into  engagement  with  the 
inner  circumferential  surface  of  the  bead  ring  4  with 
substantially  equal  forces  through  the  band  23  as 
shown  in  Fig.  3c. 

Consequently,  the  bead  ring  4  is  held  suffi- 
ciently  concentrically  or  coaxially  to  the  tire  build- 
ing  apparatus  by  the  second  bead  lock  segments 
7,  and  any  deformation  of  the  bead  ring  4  is 
effectively  prevented. 

It  is  not  required  to  hold  the  bead  ring  4  by  the 
bead  setter  5  after  the  six  bead  lock  segments  7 
have  engaged  the  inner  circumferential  surface  of 
the  bead  ring  4.  Therefore,  the  bead  setter  5  is 
removed  from  the  bead  ring  4  immediately  there- 
after. 

Fig.  3d  illustrates  the  state  after  removal  of  the 
bead  setter  5  in  a  sectional  view  taken  along  a 
plane  including  one  of  the  first  bead  lock  segments 
6  which  have  been  positioned  corresponding  to  the 
bead  setter  5  and  whose  diameter  is  now  com- 
pletely  reduced. 

Thereafter,  the  driving  means  8  is  actuated  to 
expand  the  first  bead  lock  segments  6  simulta- 
neously  with  the  same  distances  to  increase  their 
diameter. 

5  In  the  expanding  the  diameter  of  the  first  bead 
lock  segments  6,  in  this  case,  the  pressure  of  the 
pressurized  air  supplied  into  the  fluid  chamber  20 
for  urging  the  piston  8  of  the  driving  means  9 
forwardly  is  made  somewhat  lower  than  that  of  the 

io  pressurized  air  supplied  into  the  fluid  chamber  15. 
By  such  a  controlling  of  the  pressure  in  the  sup- 
plied  air,  the  first  bead  lock  segments  6  are  ex- 
panded  to  engage  the  inner  circumferential  surface 
of  the  bead  ring  4,  thereby  enabling  the  second 

is  bead  lock  segments  7  which  have  earlier  engaged 
the  inner  circumferential  surface  of  the  bead  ring  4 
to  be  contracted  when  the  second  bead  lock  seg- 
ments  7  are  subjected  to  forces  in  radially  inward 
directions. 

20  The  radial  inward  movement  of  the  second 
bead  lock  segments  7  to  reduce  their  diameter 
continues  until  the  pivotally  connected  points  of  the 
links  13  to  the  piston  12  and  of  the  links  19  to  the 
piston  18  become  on  the  same  circle  and  the 

25  driving  means  8  and  9  mechanically  abut  against 
each  other.  In  the  abutment  state,  forward  surfaces 
of  the  bead  lock  segments  6  and  7  are  also  on  the 
same  circle. 

The  bead  ring  4  is  held  by  the  first  and  second 
30  bead  lock  segments  6  and  7  engaging  the  bead 

ring  4  and  subjected  to  outwardly  directing  uniform 
forces  from  the  these  segments  6  and  7  in  this 
manner.  Consequently,  the  bead  ring  4  is  suffi- 
ciently  maintained  in  high  concentric  or  coaxial 

35  relation  to  the  tire  building  apparatus,  and  its 
roundness  is  greatly  improved.  In  this  case,  the 
pressure  maintaining  the  bead  ring  in  the  prefer- 
able  condition  is  determined  by  the  pneumatic 
pressure  in  the  fluid  chamber  20. 

40  After  completion  of  the  bead  lock,  various  re- 
maining  steps  may  be  carried  out  in  connection 
with  functions  of  the  tire  building  apparatus.  These 
steps  are  expanding  hard  core  flanges,  turning  up 
one  end  of  the  band  by  the  action  of  the  bladder, 

45  attaching  first  members,  inflating  a  green  case,  and 
attaching  a  belt  and  a  tread  as  shown  in  Figs.  3f  to 
3i. 

Although  the  bead  lock  apparatus  according  to 
the  invention  has  been  explained  by  referring  to  the 

50  embodiment  shown  in  the  drawings,  the  present 
invention  is  of  course  applicable  to  tire  building 
apparatuses  of  other  kinds.  Moreover,  the  numbers 
of  the  first  and  second  bead  lock  segments  can  be 
changed  depending  upon  forming  drum  diameters 

55  or  the  like. 
As  can  be  seen  from  the  above  explanation, 

according  to  the  invention,  it  is  possible  to  com- 
pletely  eliminate  the  expanding  processes  of  the 

5 
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center  portion  of  a  band  and  problems  caused 
thereby.  Moreover,  according  to  the  invention  it  is 
possible  to  transfer  bead  rings  onto  a  tire  building 
apparatus  with  very  high  accuracy  without  causing 
any  deformation  or  eccentricity  of  the  bead  rings. 

Claims 

1.  A  bead  lock  apparatus  for  transferring  a  bead 
ring  (4)  from  an  expansible  and  contractible 
bead  setter  (5)  engaging  the  inner  circumferen- 
tial  surface  of  the  bead  ring  to  a  tire  building 
apparatus  at  a  predetermined  position  thereon, 
wherein  said  bead  lock  apparatus  comprises  a 
plurality  of  first  bead  lock  segments  (6)  posi- 
tioned  radially  inward  of  and  corresponding  to 
pawl  members  (5a)  forming  the  bead  setter  (5) 
and  circumferentially  spaced  from  each  other 
with  predetermined  distances,  a  plurality  of 
second  bead  lock  segments  (7)  positioned  be- 
tween  the  first  bead  lock  segments  (6)  in  the 
same  plane  and  circumferentially  spaced  from 
each  other  with  predetermined  distances,  and 
driving  means  (8,9)  for  displacing  the  first  and 
second  bead  lock  segments  (6,7),  respectively, 
to  expand  and  contract  independently  from 
each  other. 

2.  Apparatus  as  claimed  in  claim  1  ,  characterized 
in  that  said  driving  means  (8,9)  comprises  a 
cylinder  (3)  having  inner  and  outer  cylindrical 
members  (3a,  3b),  a  first  piston  (12)  slidably 
contacting  the  inner  cylindrical  member  (3a) 
and  a  second  piston  (18)  slidably  contacting 
the  inner  cylindrical  member  in  the  first  piston 
to  form  a  rear  fluid  chamber  (14)  between  the 
first  piston  (12)  and  a  stationary  barrier  pro- 
vided  between  the  first  and  second  pistons 
(12,  18),  an  intermediate  fluid  chamber  (20) 
between  the  stationary  barrier  and  the  second 
piston  (18),  and  a  front  fluid  chamber  (15) 
between  the  second  piston  (18)  and  the  for- 
ward  end  of  the  first  piston  (12),  and  first 
curved  links  (13)  having  their  ends  pivotally 
connected  to  the  forward  end  of  the  first  piston 
(12)  and  their  other  ends  pivotally  connected  to 
intermediate  portions  of  the  first  bead  lock 
segments  (6),  and  second  curved  links  (19) 
having  their  ends  pivotally  connected  to  the 
forward  ends  of  the  second  piston  (18)  and 
their  other  ends  pivotally  connected  to  inter- 
mediate  portions  of  the  second  bead  lock  seg- 
ments  (7). 

3.  A  bead  lock  method  for  transferring  a  bead 
ring  (4)  from  a  bead  setter  (5)  to  a  tire  building 
apparatus,  comprising  steps  of  positioning  the 
bead  ring  (4)  held  by  the  bead  setter  (5)  en- 

gaging  the  inner  circumferential  surface  of  the 
bead  ring  at  a  position  around  a  band  (23)  by 
means  of  the  bead  setter,  simultaneously  ex- 
panding  with  substantially  equal  distances  sec- 

5  ond  bead  lock  segments  (7)  positioned  be- 
tween  first  bead  lock  segments  (6)  in  the  same 
plane  and  circumferentially  spaced  from  each 
other  with  predetermined  distance  and  there- 
fore  not  corresponding  to  pawl  members  (5a) 

io  which  are  circumferentially  spaced  with  pre- 
determined  distance  to  form  said  bead  setter 
(5)  to  hold  the  bead  ring  (4)  at  the  position 
around  the  band  with  substantially  equal 
forces,  removing  the  bead  setter  (5)  from  the 

is  bead  ring  (4),  and  expanding  the  first  bead 
lock  segments  (6)  simultaneously  with  substan- 
tially  equal  distances  to  hold  the  bead  ring  (4) 
at  the  position  around  the  band  with  substan- 
tially  equal  forces. 

20 
4.  A  method  as  claimed  in  claim  3,  characterized 

in  that  the  expanding  and  contracting  of  the 
first  and  second  bead  lock  segments  (6,7)  are 
effected  by  means  of  a  combination  of  double 

25  acting  piston  cylinder  assemblies  (3),  and  fluid 
pressure  for  expanding  the  second  bead  lock 
segments  (7)  to  maintain  the  bead  ring  (4)  held 
at  the  position  around  the  band  is  made  lower 
than  that  for  expanding  the  first  bead  lock 

30  segments  (6)  to  bring  the  first  bead  lock  seg- 
ments  into  engagement  with  the  inner  circum- 
ferential  surface  of  the  bead  ring  (4). 

Patentanspruche 
35 

1.  Wulstfestklemmvorrichtung  zum  Ubertragen  ei- 
nes  Wulstrings  (4)  von  einem  ausfahrbaren 
und  einfahrbaren  Wulstsetzer  (5),  der  die  inne- 
re  Umfangsoberflache  des  Wulstrings  fest- 

40  klemmt,  bei  einer  vorgegebenen  Position  auf 
eine  Reifenkonfektioniermaschine,  mit  einer 
Vielzahl  von  ersten  Wulstfestklemmsegmenten 
(6)  ,  die  radial  innerhalb  von  Klauenelementen 
(5a)  positioniert  sind  und  mit  diesen  Klauenele- 

45  menten  (5a),  die  den  Wulstsetzer  (5)  bilden, 
ubereinstimmen  und  uber  den  Umfang  in  vor- 
gegebenen  Abstanden  voneinander  angeord- 
net  sind,  einer  Vielzahl  von  zweiten  Wulstfest- 
klemmsegmenten  (7),  die  in  derselben  Ebene 

50  zwischen  den  ersten  Wulstfestklemmsegmen- 
ten  (6)  positioniert  sind  und  uber  den  Umfang 
in  vorgegebenen  Abstanden  voneinander  an- 
geordnet  sind,  und  mit  Antriebsmitteln  (8,  9) 
zum  Verschieben  der  ersten  bzw.  zweiten 

55  Wulstfestklemmsegmente  (6,  7),  urn  diese 
Segmente  unabhangig  voneinander  auszufah- 
ren  und  einzufahren. 

6 
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Vorrichtung  gemaB  Anspruch  1,  dadurch  ge- 
kennzeichnet,  dal3  das  Antriebsmittel  (8,  9)  auf- 
weist:  einen  Zylinder  (3),  der  innere  und  aufie- 
re  zylindrische  Elemente  (3a,  3b)  hat,  einen 
ersten  Kolben  (12),  der  das  innere  zylindrische  5 
Element  (3a)  verschiebbar  beruhrt,  und  einen 
zweiten  Kolben  (18),  der  das  innere  zylindri- 
sche  Element  verschiebbar  beruhrt,  in  dem 
ersten  Kolben,  urn  zwischen  dem  ersten  Kol- 
ben  (12)  und  einer  stationaren  Barriere,  die  10 
zwischen  dem  ersten  und  zweiten  Kolben  (12, 
18)  vorgesehen  ist,  eine  hintere  Fluidkammer 
(14)  zu  bilden,  eine  Zwischenfluidkammer  (20) 
zwischen  der  stationaren  Barriere  und  dem 
zweiten  Kolben  (18),  und  eine  vordere  Fluid-  is 
kammer  (15)  zwischen  dem  zweiten  Kolben 
(18)  und  dem  vorderen  Ende  des  ersten  Kol- 
bens  (12),  und  erste  gekrummte  Verbindungs- 
glieder  (13),  die  an  einem  Ende  mit  dem  vor- 
deren  Ende  des  ersten  Kolbens  (12)  gelenkig  20 
verbunden  sind,  und  an  dem  anderen  Ende  mit 
Zwischenbereichen  der  ersten  Wulstfest- 
klemmsegmente  (6)  gelenkig  verbunden  sind, 
und  zweite  gekrummte  Verbindungsglieder 
(19)  ,  die  an  einem  Ende  mit  dem  vorderen  25 
Ende  des  zweiten  Kolbens  (18),  und  an  dem 
anderen  Ende  mit  Zwischenbereichen  der 
zweiten  Wulstfestklemmsegmente  (7)  gelenkig 
verbunden  sind. 

30 
Wulstfestklemmverfahren  zum  Ubertragen  ei- 
nes  Wulstrings  (4)  von  einem  Wulstsetzer  (5) 
auf  eine  Reifenkonfektioniermaschine,  das  die 
folgenden  Schritte  aufweist:  Positionieren  des 
von  dem  Wulstsetzer  (5)  festgehaltenen  Wulst-  35 
rings  (4),  Festklemmen  der  inneren  Umfangs- 
oberflache  des  Wulstrings  bei  einer  Position 
urn  ein  Band  (23)  herum  mittels  des  Wulstset- 
zers,  gleichzeitiges  Ausfahren,  urn  im  wesentli- 
chen  gleiche  Strecken,  der  zweiten  Wulstfest-  40 
klemmsegmente  (7),  die  zwischen  den  ersten 
Wulstfestklemmsegmenten  (6)  in  derselben 
Ebene  gelegen  sind  und  uber  den  Umfang  in 
einem  vorgegebenen  Abstand  voneinander  an- 
geordnet  sind,  und  daher  nicht  mit  den  Klauen-  45 
elementen  (5a)  ubereinstimmen,  die  uber  den 
Umfang  in  einem  vorgegebenen  Abstand  von- 
einander  angeordnet  sind,  urn  den  Wulstsetzer 
(5)  zu  bilden,  und  urn  den  Wulstring  (4)  bei  der 
Position  urn  das  Band  herum  mit  im  wesentli-  so 
chen  gleichen  Kraften  festzuhalten,  Abnehmen 
des  Wulstsetzers  (5)  von  dem  Wulstring  (4), 
und  gleichzeitiges  Ausfahren  der  ersten  Wulst- 
festklemmsegmente  (6)  urn  im  wesentlichen 
gleiche  Strecken,  urn  den  Wulstring  (4)  bei  der  55 
Position  urn  das  Band  herum  mit  im  wesentli- 
chen  gleichen  Kraften  festzuhalten. 

4.  Verfahren  gemaB  Anspruch  3,  dadurch  ge- 
kennzeichnet,  dal3  das  Ausfahren  und  Einfah- 
ren  der  ersten  und  zweiten  Wulstfestklemm- 
segmente  (6,  7)  mittels  einer  Kombination  von 
doppeltwirkenden  Kolben/Zylinder-Einheiten 
(3)  ausgefuhrt  wird,  und  der  Fluiddruck  zum 
Ausfahren  der  zweiten  Wulstfestklemmseg- 
mente  (7),  urn  den  bei  der  Position  urn  das 
Band  herum  festgehaltenen  Wulstring  (4)  fest- 
zuklemmen,  niedriger  gemacht  wird  als  der 
Fluiddruck  zum  Ausfahren  der  ersten  Wulst- 
festklemmsegmente  (6),  urn  die  ersten  Wulst- 
festklemmsegmente  in  Eingriff  mit  der  inneren 
Umfangsoberflache  des  Wulstrings  (4)  zu  brin- 
gen. 

Revendicatlons 

1.  Appareil  de  blocage  de  talons  pour  transferer 
un  anneau  de  talon  (4)  depuis  un  dispositif  de 
placement  de  talons  (5)  apte  a  s'elargir  et  a  se 
contracter,  qui  vient  se  mettre  en  contact  avec 
la  surface  circonferentielle  interne  de  I'anneau 
de  talon,  a  un  appareil  de  confection  d'un 
bandage  pneumatique  a  une  position  predeter- 
mined  sur  ce  dernier,  dans  lequel  ledit  appareil 
de  blocage  de  talons  comprend  plusieurs  pre- 
miers  segments  (6)  de  blocage  de  talons  dis- 
poses  en  position  radiale  a  I'interieur  d'ele- 
ments  de  saisie  (5a)  formant  le  dispositif  de 
placement  de  talons  (5)  et  se  trouvant  en  cor- 
respondence  avec  ces  derniers,  tout  en  etant 
espaces  I'un  de  I'autre  en  direction  circonfe- 
rentielle  sur  des  distances  predeterminees, 
plusieurs  seconds  segments  (7)  de  blocage  de 
talons  disposes  entre  les  premiers  segments 
de  blocage  de  talons  (6)  dans  le  meme  plan, 
tout  en  etant  espaces  I'un  de  I'autre  en  direc- 
tion  circonferentielle  sur  des  distances  prede- 
terminees,  ainsi  qu'un  moyen  d'entraTnement 
(8,  9)  pour  deplacer  les  premiers  et  seconds 
segments  de  blocage  de  talons  (6,  7),  respecti- 
vement,  pour  faire  en  sorte  qu'ils  s'elargissent 
et  se  retractent  independamment  I'un  de  I'au- 
tre. 

2.  Appareil  selon  la  revendication  1,  caracterise 
en  ce  que  ledit  moyen  d'entraTnement  (8,  9) 
comprend  un  cylindre  (3)  possedant  des  ele- 
ments  cylindriques  interne  et  externe  (3a,  3b), 
un  premier  piston  (12)  qui  vient  se  mettre  en 
contact  par  coulissement  avec  I'element  cylin- 
drique  interne  (3a)  et  un  second  piston  (18)  qui 
vient  se  mettre  en  contact  par  coulissement 
avec  I'element  cylindrique  interne  dans  le  pre- 
mier  piston  pour  former  une  chambre  de  fluide 
arriere  (14)  entre  le  premier  piston  (12)  et  une 
barriere  stationnaire  prevue  entre  les  premier 
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et  second  pistons  (12,  18),  une  chambre  de 
fluide  intermediate  (20)  entre  la  barriere  sta- 
tionnaire  et  le  second  piston  (18)  et  une  cham- 
bre  de  fluide  frontale  (15)  entre  le  second 
piston  (18)  et  I'extremite  avant  du  premier  pis-  5 
ton  (12),  ainsi  que  des  premieres  articulations 
courbes  (13)  dont  les  extremites  sont  reliees 
en  pivotement  a  I'extremite  avant  du  premier 
piston  (12)  et  dont  les  autres  extremites  sont 
reliees  en  pivotement  a  des  portions  interme-  10 
diaires  des  premiers  segments  de  blocage  de 
talons  (6),  ainsi  que  des  secondes  articulations 
courbes  (19)  dont  les  extremites  sont  reliees 
en  pivotement  aux  extremites  avant  du  second 
piston  (18)  et  dont  les  autres  extremites  sont  is 
reliees  en  pivotement  a  des  portions  interme- 
diaires  des  seconds  segments  de  blocage  de 
talons  (7). 

3.  Procede  de  blocage  de  talons  pour  transferer  20 
un  anneau  de  talon  (4)  depuis  un  dispositif  de 
placement  de  talons  (5)  a  un  appareil  de 
confection  d'un  bandage  pneumatique,  com- 
prenant  les  etapes  consistant  a  placer  I'anneau 
de  talon  (4)  maintenu  par  le  dispositif  de  place-  25 
ment  de  talons  (5),  en  contact  avec  la  surface 
circonferentielle  interne  de  I'anneau  de  talon  a 
un  endroit  situe  autour  d'une  bande  (23)  au 
moyen  du  dispositif  de  placement  de  talons, 
elargir  de  maniere  simultanee,  sur  des  distan-  30 
ces  essentiellement  egales,  des  seconds  seg- 
ments  de  blocage  de  talons  (7)  positionnes 
entre  les  premiers  segments  de  blocage  de 
talons  (6)  dans  le  meme  plan  et  espaces  I'un 
de  I'autre  en  direction  circonferentielle  sur  une  35 
distance  predetermined  et,  par  consequent, 
sans  se  trouver  en  correspondance  avec  des 
elements  de  saisie  (5a)  qui  sont  espaces  en 
direction  circonferentielle  sur  une  distance  pre- 
determined  pour  former  ledit  dispositif  de  pla-  40 
cement  de  talons  (5)  dans  le  but  de  maintenir 
I'anneau  de  talon  (4)  a  I'endroit  situe  autour  de 
la  bande,  avec  des  forces  essentiellement  ega- 
les,  retirer  le  dispositif  de  placement  de  talons 
(5)  de  I'anneau  de  talon  (4)  et  elargir  les  pre-  45 
miers  segments  de  blocage  de  talons  (6)  de 
maniere  simultanee  sur  des  distances  essen- 
tiellement  egales  dans  le  but  de  maintenir  I'an- 
neau  de  talon  (4)  a  I'endroit  situe  atour  de  la 
bande,  avec  des  forces  essentiellement  ega-  so 
les. 

4.  Procede  selon  la  revendication  3,  caracterise 
en  ce  que  I'elargissement  et  la  contraction  des 
premiers  et  des  seconds  segments  de  blocage  55 
de  talons  (6,  7)  sont  realises  au  moyen  d'une 
combinaison  d'assemblage  a  piston-cylindre 
(3)  a  double  action,  et  la  pression  de  fluide, 

destined  a  elargir  les  seconds  segments  de 
blocage  de  talons  (7)  dans  le  but  de  maintenir 
I'anneau  de  talon  (4)  a  I'endroit  situe  autour  de 
la  bande,  est  inferieure  a  celle  utilised  pour 
elargir  les  premiers  segments  de  blocage  de 
talons  (6)  dans  le  but  d'amener  les  premiers 
segments  de  blocage  (6)  en  contact  avec  la 
surface  circonferentielle  interne  de  I'anneau  de 
talon  (4). 
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