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©  Pneumatic  tyre. 

©  A  pneumatic  tyre  having  shoulder  regions  pro- 
vided  with  shoulder  grooves  (6)  and  buttress  hollows 
(10)  arranged  circumferentially  of  the  tyre  so  that 
each  buttress  hollow  (10)  is  positioned  between  the 
adjacent  two  shoulder  grooves  (6),  the  shoulder 
grooves  (6)  lies  extended  radially  inwardly  from  the 
tread  edges  and  terminated  at  a  distance  L1  in- 
wardly  from  the  outer  surface  of  the  tread  region, 
whereby  when  the  tread  (1  5)  has  been  worn  out  and 
the  tyre  is  in  a  retreaded  process,  the  radially  inner 

fiends  of  the  shoulder  grooves  can  provide  the  worker 
^with  a  boundary  at  which  the  worker  removes  the 
CO  worn  tread  rubber. 
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PNEUMATIC  TYRE 

The  present  invention  relates  to  a  pneumatic 
tyre  and  more  particularly  to  the  shoulder  regions 
of  a  pneumatic  tyre. 

It  is  well  known  that  a  tyre  is  subjected  to 
repeated  deformations  such  as  alternating  com- 
pressive  deflection  and  expansion  during  rotation 
and  thus  heat  is  generated  internally.  Especially,  in 
tyres  for  heavy  duty  vehicles  such  as  trucks,  bus- 
es,  and  so  on,  the  increase  in  internal  temperature 
is  great  because  of  the  comparatively  thick  rubber 
and  the  resultant  large  heat  accumulating  power 
thereof.  As  a  result,  ply  separation  failure  and/or 
rubber  separation  failures  are  apt  to  be  induced  at 
the  belt  edge  regions  by  high  stress. 

In  order  to  solve  such  problems  the  prior  art 
has  for  example,  as  shown  in  Figs.5  (a)  and  (b) 
provided  tyres  having  shoulder  grooves  C  extend- 
ing  radially  inwardly  from  the  tread  edge  portions  A 
to  the  shoulder  portion  B  so  that  the  heat  accu- 
mulating  power  of  the  shoulder  portion  B  is  dimin- 
ished  and  heat  radiation  therefrom  is  promoted. 

However,  such  tyres  have  drawbacks  including 
the  following:- 

1.  the  heat  distribution  is  uneven  between 
the  hollow  groove  parts  C  and  the  buttress  parts  D 
formed  therebetween,  which  is  unfavourable  from 
the  point  of  view  of  prevention  of  the  above-men- 
tioned  separation  failures:  and 

2.  the  resultant  high  rigidity  of  the  buttress 
region  D  tends  to  cause  uneven  wear. 

On  the  other  hand,  from  the  point  of  view  of 
saving  resources  and/or  cost  reduction,  it  is  often 
the  case  that  a  worn  tyre  is  retreaded  and  reused. 

In  the  above-mentioned  prior  art  tyres,  how- 
ever,  it  is  also  hard  to  determine  the  position  for 
the  boundary  G  which  defines  the  worn  portion  to 
be  removed,  and  frequent  measuring  work  is  re- 
quired  therefor.  Accordingly,  the  work  of  removing 
a  worn  tread  E  from  a  base  tyre  T  (base  body)  in  a 
retreading  process  becomes  difficult  and  the  re- 
treading  cost  is  therefore  increased.  Furthermore, 
in  sticking  a  new  tread  onto  the  base  tyre,  it  is 
necessary  to  join  precisely  the  shoulder  grooves  C, 
but  often  gaps  or  differences  are  formed  in  the 
joint,  which  makes  for  a  bad  external  appearance. 

Therefore,  to  avoid  such  problems  it  is  obvious 
to  remove  the  rubber  of  the  shoulder  regions  in 
which  the  shoulder  grooves  C  are  formed  together 
with  worn  tread  rubber  as  shown  in  Fig.5  (a)  by  the 
chain  line  L,  but  this  work  inevitably  still  further 
increases  the  amount  of  rubber  to  be  removed,  and 
lowers  the  working  efficiency.  It  is,  therefore,  an 
object  of  the  present  invention  to  provide  a  pneu- 

matic  tyre,  in  which  an  excessive  rise  in  the  tem- 
perature  of  the  rubber  in  the  shoulder  portions  and 
uneven  wear  of  the  tread  are  effectively  prevented 
to  extend  the  tyre  life,  and  which  can  facilitate  the 

5  worn  tread  removing  work  in  a  tyre  retreading 
process. 

A  pneumatic  tyre  having  a  tread  region  and  a 
pair  of  shoulder  regions  extending  radially  inwardly 
one  from  each  edge  of  the  tread  region  charac- 

10  terised  in  that  each  shoulder  region  is  provided 
with  shoulder  grooves  and  buttress  hollows,  said 
shoulder  grooves  being  arranged  circumferentially 
of  the  tyre  and  extending  radially  inwardly  from  the 
tread  edges  and  terminated  at  a  distance  LI  radially 

75  inwardly  from  the  outer  surface  of  the  tread  region 
so  that  the  radially  inner  ends  thereof  are  located 
on  a  circle  at  the  surface  of  each  shoulder  region, 
said  buttress  hollows  being  arranged  circumferen- 
tially  of  the  tyre  so  as  to  be  positioned  one  be- 

20  tween  the  circumferentially  adjacent  two  shoulder 
grooves,  and  the  radially  outermost  ends  of  said 
buttress  hollows  being  located  radially  inwardly  of 
said  radially  innermost  ends  of  the  shoulder 
grooves. 

25  Further  features  will  become  apparent  from  the 
following  description  of  a  radial  tyre  for  heavy  duty 
vehicles  by  way  of  example  only  with  reference  to 
the  accompanying  drawings,  in  which: 

Fig.1  is  a  half  sectional  view  of  a  tyre 
30  Fig.2  is  a  plan  view  showing  the  tread  region 

of  the  tyre 
Fig.3  is  a  partial  side  view  showing  the  but- 

tressed  part  of  the  shoulder  region 
Fig.4.  is  a  sectional  view  showing  another 

35  example  of  the  shoulder  groove  in  the  present 
invention;  and 

Figs.5  (a)  and  (b)  are  a  plan  view  and  a  side 
view  respectively  of  a  conventional  tyre. 

40  In  the  drawings,  a  pneumatic  tyre  1  comprises 
a  radial  carcass  13  turned  up  in  both  edge  portions 
around  a  pair  of  bead  cores  1  2,  a  tread  1  5  having 
edges  P  disposed  radially  outside  the  carcass,  and 
a  belt  14  disposed  between  the  carcass  and  the 

45  tread  and  composed  of  at  least  two  plies  of  inex- 
tensible  cords. 

The  tread  15  has  a  pair  of  shoulder  regions  2 
located  adjacent  to  the  edges  P  and  extending 
radially  inwardly  therefrom,  a  pair  of  sidewalls  situ- 

50  ated  radially  inward  of  the  shoulder  regions  2  and  a 
pair  of  bead  regions. 

As  shown  particularly  in  Figs  1  &  3  by  an 
imaginary  line  5  between  the  belt  layer  14  and  the 
base  of  tread  grooves  16  there  is  a  boundary 
between  the  base  tyre  1A  to  be  used  for  the  main 
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body  tread  part  to  be  removed.  The  distance  L1 
between  the  boundary  5  and  the  outer  surface  of 
the  tread  15  is  usually  0.5  to  4  %  of  the  overall 
outer  diameter  of  the  tyre  when  new. 

The  tyre  1  is  provided  in  the  shoulder  region  2 
with  shoulder  grooves  6  and  buttress  hollows  10, 
thereby  defining  a  buttressed  portion  7  on  each 
side  of  the  tyre.  The  buttressed  portion  7  is  situ- 
ated  radially  outwardly  of  a  tyre  maximum  width 
point  WE. 

The  shoulder  grooves  6  are  spaced  in  the 
circumferential  direction  at  regular  intervals.  How- 
ever,  to  reduce  the  sound  pressure  level  of  the 
pattern  noise,  they  are  more  preferably  arranged  at 
irregular  intervals  according  to  a  variable  pitching 
method. 

The  radially  outer  end  6B  of  each  shoulder 
groove  6  opens  at  the  outer  surface  of  the  tread, 
and  the  radially  inner  end  is  located  at  the  above- 
mentioned  boundary  5.  That  is,  the  shoulder 
grooves  6  terminate  at  a  distance  L1  which  is  in 
the  range  of  0.5  to  4  %  of  the  overall  diameter  of 
the  tyre  when  new  from  the  outer  surface  of  the 
tread  15. 

The  width  of  the  shoulder  groove  6  is  properly 
set  in  accordance  with  the  outer  diameter  of  the 
tyre  and  the  intervals  or  the  pitch's  of  the  shoulder 
grooves  6. 

The  sidewalls  of  each  shoulder  groove  6  are 
obliquely  formed  as  shown  in  Fig.  2  and  the  cor- 
ners  are  rounded  off  to  prevent  crack  propagation 
from  the  repeated  deformations  during  tyre  rota- 
tions,  the  shoulder  grooves  6  may  be  formed  in  a 
triangular  shape  in  cross  section  as  shown  in  Fig.4. 

The  above  mentioned  buttress  hollows  10  are 
arranged  in  the  circumferential  direction  of  the  tyre 
so  that  each  buttress  hollow  10  is  located  substan- 
tially  centrally  between  two  adjacent  shoulder 
grooves  6. 

The  radially  outer  end  10A  of  each  buttress 
hollow  10  is  positioned  at  a  distance  L3  radially 
inwards  of  the  boundary  5  which  is  the  position  of 
the  radially  inner  ends  6A  of  the  grooves.  The 
distance  L3  is  in  the  range  of  0.2  to  4  %  of  the 
outer  diameter  of  the  tyre. 

Thus  the  tyre  is  provided  in  each  shoulder 
region  2  with  a  circumferentially  continuously  ex- 
tending  rib  whose  outer  surface  is  devoid  of  any 
grooves  or  hollows. 

If  the  distance  L3  is  greater  than  4  %  of  the 
tyre  outer  diameter,  the  rigidity  of  the  resultant 
buttressed  part  17  between  adjacent  shoulder 
grooves  6  is  large  enough  to  cause  partial  wear  or 
uneven  wear  around  each  buttressed  part  17.  Fur- 
ther,  because  the  total  volume  of  the  rubber  used 
in  the  thick  gauge  parts  such  as  the  L3  width  part 
or  rib  and  the  buttresses  Q1  and  Q2  is  increased. 
The  effect  of  decreasing  the  heat  generation  then 

becomes  less  and  the  distribution  of  the  internal 
temperature  becomes  uneven,  thereby  increasing 
the  internal  strain  in  the  buttressed  portion  7. 

Preferably,  the  buttress  hollows  10  are  so 
5  formed  that  the  maximum  groove  depth  D  is  5mm 

or  so,  and  the  length  L2  exceeds  0.8%  of  the  outer 
diameter  of  the  tyre. 

If  the  length  L2  is  less  than  0.8%  of  the  tyre 
outer  diameter,  the  effect  of  forming  the  buttress 

w  hollows  10  becomes  insufficient  for  diminishing  the 
heat  accumulating  power  of  the  shoulder  portion  2 
and  promoting  the  heat  radiation  therefrom. 

If  the  maximum  groove  depth  D  exceeds  5mm, 
the  strength  of  the  tyre  becomes  too  low. 

75  In  order  to  diminish  the  difference  in  rigidity 
between  the  hollowed  parts  10  and  the  buttressed 
parts  Q2  and  to  alleviate  strain,  preferably  each 
buttress  hollow  10  is  so  formed  that  the  bottom 
10B  thereof  is  smoothly  curved  up  to  the  surface  of 

20  its  surrounding. 
As  described  above,  the  pneumatic  tyre  ac- 

cording  to  the  present  invention  is  provided  in  each 
shoulder  region  with  the  buttressed  portion  7  so 
constructed  that  the  shoulder  grooves  6  and  the 

25  buttress  hollows  10  are  formed  alternatively  on 
each  side  of  the  circumferentially  continuously  ex- 
tending  rib.  Accordingly,  the  rubber  in  the  shoulder 
regions  has  thick  parts  and  thin  parts  uniformly, 
that  is,  on  the  whole  it  has  a  uniform  thickness.  As 

30  a  result,  the  internal  heat  generation  of  the  tyre  and 
the  difference  in  rigidity  of  the  rubber  can  be 
decreased  more  evenly  in  comparison  with  conven- 
tional  tyres,  which  ensures  an  effective  prevention 
of  ply  separation  and  rubber  separation  at  the  belt 

35  edge. 
Furthermore,  the  buttress  parts  17  between  the 

shoulder  grooves  6  are  provided  with  less  radial 
support  because  the  buttress  hollows  10  are  dis- 
posed  radially  inwardly  thereof.  Accordingly,  the 

40  rigidity  of  such  parts  does  not  become  much  high- 
er  than  that  of  the  surrounding  parts,  and  as  a 
result,  uneven  wear  such  as  shoulder  wear  in  which 
the  tread  edge  portions  wear  rapidly  in  comparison 
with  the  tread  crown  portion  is  effectively  pre- 

45  vented. 
Then  again,  according  to  the  present  invention, 

the  shoulder  grooves  6  are  so  arranged  in  the 
circumferential  direction  of  the  tyre  that  their  inner 
ends  6A  are  brought  into  a  line.  Accordingly,  when 

so  the  tread  1  5  has  been  worn  out  and  the  tyre  is  put 
to  a  retreading  process,  the  inner  ends  6A  provide 
the  worker  with  a  guide  line  showing  the  above 
mentioned  boundary  5  at  which  the  worker  must 
remove  the  worn  tread  rubber,  which  facilitates  the 

55  worn  tread  removing  work  and  avoids  frequent 
measuring  of  the  tyre  dimensions.  This  ensures 
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sffective  reduction  in  working  hours  and  retreading 
;ost  together  with  an  accurately  worked  tyre  and  a 
^ood  externa!  appearance  for  the  retreaded  tyre. 

Claims 

1  .  A  pneumatic  tyre  having  a  tread  region  (1  5) 
and  a  pair  of  shoulder  regions  (2)  extending  radially 
nwardiy  one  from  each  edge  (P)  of  the  tread  10 
'egion  (15)  characterised  in  that  each  shoulder 
'egion  (2)  is  provided  with  shoulder  grooves  (6) 
and  buttress  hollows  (10)  said  shoulder  grooves 
[10)  being  arranged  circumferentially  of  the  tyre 
and  extending  radially  inwardly  from  the  tread  75 
edges  (P)  and  terminated  at  a  distance  L1  radially 
inwardly  from  the  outer  surface  of  the  tread  tread 
region  (15)  so  that  the  radially  inner  ends  thereof 
are  located  on  a  circle  at  the  surface  of  each 
shoulder  region  (2)  said  buttress  hollows  (10)  ar-  20 
ranged  circumferentially  of  the  tyre  so  as  to  be 
positioned  one  between  the  circumferentially  adja- 
cent  two  shoulder  grooves  (6),  and  the  radially 
outermost  ends  of  said  buttress  hollows  (10)  being 
located  radially  inwardly  of  said  radially  innermost  25 
ends  of  the  shoulder  grooves  (6). 

2.  A  pneumatic  tyre  according  to  claim  1, 
characterised  in  that  the  distance  L1  of  the  radially 
innermost  ends  of  the  shoulder  grooves  (B)  from 
the  outer  surface  of  the  tread  region  (15)  is  in  the  30 
range  of  0.5  to  4%  of  the  outer  diameter  of  the 
tyre. 

3.  A  pneumatic  tyre  according  to  claim  1  or 
characterised  the  distance  L3  of  the  radially  out- 
ermost  end  (10A)  of  each  buttress  hollow  (10)  from  35 
the  radially  innermost  ends  of  the  shoulder  grooves 
(6)  is  in  the  range  of  0.2  to  4%  of  the  outer  • 
diameter  of  the  tyre. 

4.  A  Pneumatic  tyre  according  to  claim  1  ,  2  or 
3  characterised  in  that  the  maximum  depth  and  the  40 
length  L2  of  said  buttress  hollows  (10)  are  substan- 
tially  5mm  and  more  than  0.8%  of  the  outer  diam- 
eter  of  the  tyre  respectively. 
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