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(54)  Athletic  shoe  midsole  design  and  construction 

(57)  A  midsole  assembly  for  an  athletic  shoe  com- 
prises  a  midsole  formed  of  soft  elastic  material  and  a 
corrugated  sheet  disposed  in  the  heel  portion  of  a  mid-  r 
sole.  A  plurality  of  through  holes  are  formed  at  portions 
where  a  midsole  contacts  a  corrugated  sheet.  In  this 
case,  transverse  deformation  of  the  heel  portion  of  a 
midsole  can  be  prevented  by  the  wave  formed  portion 
of  a  corrugated  sheet  and  running  stability  of  a  shoe  can 
be  ensured.  Also,  the  cushioning  properties  of  a  shoe 
can  be  improved  at  the  aperture  formed  portions  where 
vertical  deformation  becomes  easier. 
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Description 

BACKGROUND  OF  THE  INVENTION 

[0001]  The  present  invention  relates  to  an  athletic  s 
shoe  midsole  design  and  construction.  More  particular- 
ly,  the  invention  relates  to  a  midsole  assembly  compris- 
ing  a  midsole  formed  of  soft  elastic  material  and  a  cor- 
rugated  sheet  disposed  in  the  midsole. 
[0002]  The  sole  of  an  athletic  shoe  used  in  various  10 
sports  is  generally  comprised  of  a  midsole  and  an  out- 
sole.  The  midsole  is  typically  formed  of  soft  elastic  ma- 
terial  in  order  to  ensure  adequate  cushioning  properties. 
The  outsole  is  fitted  under  the  midsole  and  directly  con- 
tacts  with  the  ground.  15 
[0003]  Running  stability  as  well  as  adequate  cushion- 
ing  properties  is  required  in  athletic  shoes.  Consequent- 
ly,  there  is  need  to  prevent  shoes  from  being  deformed 
excessively  in  the  lateral  or  transverse  direction  when 
contacting  the  ground.  20 
[0004]  As  shown  in  Japanese  Utility  Model  Examined 
Publication  No.  61  -6804,  the  applicant  of  the  present  in- 
vention  proposes  a  midsole  assembly  having  a  corru- 
gated  sheet  therein,  which  can  prevent  such  an  exces- 
sive  lateral  deformation  of  shoes.  25 
[0005]  The  midsole  assembly  shown  in  the  above 
publication  incorporates  a  corrugated  sheet  in  the  heel 
portion  of  a  midsole,  thereby  producing  a  resistant  force 
that  prevents  the  heel  portion  of  a  midsole  from  being 
deformed  laterally  or  transversely  when  a  shoe  contacts  30 
with  the  ground.  Thus,  transverse  deformation  of  the 
heel  portion  of  a  shoe  is  prevented  and  running  stability 
can  be  ensured. 
[0006]  Generally,  by  inserting  a  corrugated  sheet,  the 
heel  portion  of  a  midsole  tends  to  be  less  deformed  in  35 
the  transverse  direction  and  running  stability  can  be  im- 
proved.  However,  when  the  corrugated  sheet  is  formed 
especially  of  high  elastic  material  the  heel  portion  of  a 
midsole  tends  to  be  less  deformed  in  the  vertical  direc- 
tion  as  well.  Thus,  by  using  a  corrugated  sheet,  a  portion  40 
where  adequate  cushioning  properties  is  required  on 
landing  may  show  less  cushioning  properties. 
[0007]  The  object  of  the  present  invention  is  to  provide 
a  midsole  assembly  for  an  athletic  shoe  that  can  ensure 
not  only  running  stability  but  also  cushioning  properties.  45 

SUMMARY  OF  THE  INVENTION 

[0008]  The  present  invention  provides  a  midsole  as- 
sembly  for  an  athletic  shoe.  so 
[0009]  In  one  embodiment,  a  midsole  assembly  com- 
prises  a  midsole  formed  of  soft  elastic  material  and  a 
corrugated  sheet  disposed  in  at  least  a  heel  portion  of 
the  midsole.  A  hole  is  provided  at  a  portion  of  the  mid- 
sole  contacting  the  corrugated  sheet.  55 
[0010]  In  a  second  embodiment,  the  hole  is  formed 
on  the  concave  surface  side  of  the  wave  configuration 
of  the  corrugated  sheet. 

[0011]  In  a  third  embodiment,  the  hole  is  formed  on 
the  convex  surface  side  of  the  wave  configuration  of  the 
corrugated  sheet. 
[0012]  In  a  fourth  embodiment,  the  hole  is  formed  on 
the  inclined  surface  between  the  convex  and  concave 
surfaces  of  the  wave  configuration  of  the  corrugated 
sheet. 
[0013]  The  hole  may  extend  in  the  shoe  width  direc- 
tion,  as  described  in  a  fifth  embodiment,  or  it  may  extend 
radially,  as  described  in  a  sixth  embodiment. 
[0014]  The  hole  may  be  a  through  hole,  as  described 
in  a  seventh  embodiment,  or  it  may  be  a  hole  with  a  bot- 
tom,  as  described  in  an  eight  embodiment. 
[0015]  The  hole  may  be  formed  only  on  the  inner  side 
surface  of  the  midsole,  as  described  in  a  ninth  embodi- 
ment.  In  alternative,  the  hole  may  be  formed  only  on  the 
outer  side  surface  of  the  midsole,  as  described  in  a  tenth 
embodiment,  or  it  may  be  formed  only  in  the  heel  central 
portion  of  the  midsole,  as  described  in  an  eleventh  em- 
bodiment. 
[0016]  According  to  the  present  invention,  since  a  cor- 
rugated  sheet  is  disposed  in  at  least  a  heel  portion  of 
the  midsole,  transverse  or  lateral  deformation  of  the  heel 
portion  of  the  midsole  can  be  prevented,  and  thus,  the 
stability  of  a  shoe  on  landing  can  be  ensured. 
[0017]  Moreover,  in  this  case,  because  there  is  pro- 
vided  a  hole  at  the  portion  of  a  midsole  contacting  with 
a  corrugated  sheet,  deformation  of  the  corrugated  sheet 
against  a  vertical  compressive  force  is  made  easier  on 
this  hole  formed  portion.  Thereby,  cushioning  properties 
on  landing  can  be  secured.  Furthermore,  by  forming  a 
hole  in  the  midsole,  the  whole  midsole  can  be  made 
lightweight. 
[0018]  Additionally,  "a  hole"  in  this  case  includes  both 
a  through  hole  and  a  hole  with  a  bottom,  as  is  clear  from 
the  descriptions  of  the  other  embodiments,  and  besides, 
it  also  includes  a  so-called  air  reservoir  that  has  not  an 
opening  end  on  the  circumferential  surface  of  a  midsole. 
The  sectional  shape  of  a  hole  can  be  any  kinds  of  shape 
and  may  be  a  narrow  slit  formed  between  the  midsole 
and  the  corrugated  sheet. 
[0019]  The  hole  may  be  formed  on  the  concave  sur- 
face  side  or  the  convex  surface  side  of  the  wave  config- 
uration  of  a  corrugated  sheet.  In  alternative,  the  hole 
may  be  formed  on  the  inclined  surface  between  the  ad- 
jacent  concave  and  convex  surface  sides  of  the  wave 
configuration  of  a  corrugated  sheet. 
[0020]  The  hole  may  extend  radially  or  in  the  shoe 
width  direction.  In  the  case  of  a  radial  extension  of  a 
hole,  the  radiant  point  may  be  placed  inside  or  outside 
the  heel  portion  of  a  midsole,  or  on  the  edge  portions  of 
an  outer  circumference,  and  the  radiant  angle  may  be 
set  at  any  angle. 
[0021]  Moreover,  when  the  hole  is  a  through  hole,  the 
cushioning  properties  of  the  whole  midsole  can  be  im- 
proved  and  the  whole  midsole  can  be  made  further  light- 
weight. 

50 

55 

2 



3 EP0  963  711  A1 4 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

[0022]  For  a  more  complete  understanding  of  the  in- 
vention,  reference  should  be  made  to  the  embodiments 
illustrated  in  greater  detail  in  the  accompanying  draw-  s 
ings  and  described  below  by  way  of  examples  of  the  in- 
vention.  In  the  drawings,  which  are  not  to  scale: 
[0023]  Figure  1  is  a  side  view  of  an  athletic  shoe  in- 
corporating  the  midsole  construction  of  the  present  in- 
vention.  10 
[0024]  Figure  2  is  a  top  plan  view  of  the  left  side  mid- 
sole  construction  of  the  present  invention. 
[0025]  Figure  3  is  a  side  view  of  the  midsole  construc- 
tion  of  Figure  2.  (a)  is  an  outer  side  view  and  (b)  is  an 
inner  side  view.  15 
[0026]  Figure  4  is  a  cross  sectional  view  taken  along 
line  IV-IVof  Figure  2. 
[0027]  Figure  5  is  a  schematic  illustrating  a  first  alter- 
native  of  the  midsole  construction  of  Figure  3. 
[0028]  Figure  6  is  a  schematic  illustrating  a  second  20 
alternative  of  the  midsole  construction  of  Figure  3. 
[0029]  Figure  7  is  a  schematic  illustrating  a  first  alter- 
native  of  the  midsole  construction  of  Figure  4. 
[0030]  Figure  8  is  a  schematic  illustrating  a  second 
alternative  of  Figure  4.  25 
[0031]  Figure  9  is  a  schematic  illustrating  a  third  alter- 
native  of  Figure  4. 
[0032]  Figure  10  is  a  schematic  illustrating  a  first  al- 
ternative  of  the  midsole  construction  of  Figure  2. 
[0033]  Figure  11  is  a  schematic  illustrating  a  second  30 
alternative  of  Figure  2. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

35 
[0034]  Turning  now  to  the  drawings,  Figure  1  illus- 
trates  an  athletic  shoe  incorporating  the  midsole  con- 
struction  of  the  present  invention.  The  sole  of  this  ath- 
letic  shoe  1  comprises  a  midsole  3,  a  corrugated  sheet 
4  and  an  outsole  5  directly  contacting  with  the  ground.  40 
The  midsole  3  is  fitted  to  the  bottom  of  the  uppers  2.  The 
corrugated  sheet  4  having  a  wavy  configuration  is  dis- 
posed  in  the  midsole  3.  The  outsole  5  is  fitted  to  the  bot- 
tom  of  the  midsole  3. 
[0035]  The  midsole  3  is  provided  in  order  to  absorb  a  45 
shock  load  imparted  on  the  heel  portion  of  the  shoe  1 
when  landing  on  the  ground.  The  midsole  3  is  comprised 
of  an  upper  midsole  3a  and  a  lower  midsole  3b  which 
are  respectively  disposed  on  the  top  and  bottom  surfac- 
es  of  the  corrugated  sheet  4.  That  is,  the  corrugated  so 
sheet  4  is  interposed  between  the  upper  midsole  3a  and 
the  lower  midsole  3b,  and  the  sheet  4  is  integrated  with 
the  upper  and  lower  midsoles  3a,  3b. 
[0036]  The  midsole  3  is  generally  formed  of  soft  elas- 
tic  material  having  good  cushioning  properties.  Specifi-  55 
cally,  thermoplastic  synthetic  resin  foam  such  as  ethyl- 
ene-vinyl  acetate  copolymer  (EVA),  thermosetting  resin 
foam  such  as  polyurethane(PU),  or  rubber  material 

foam  such  as  butadiene  or  chloroprene  rubber  are  used. 
[0037]  The  corrugated  sheet  4  is  formed  of  thermo- 
plastic  resin  such  as  thermoplastic  polyurethane(TPU) 
of  comparatively  rich  elasticity,  polyamide  elastomer 
(PAE),  ABS  resin  and  the  like.  Alternatively,  the  corru- 
gated  sheet  4  is  formed  of  thermosetting  resin  such  as 
epoxy  resin,  unsaturated  polyester  resin  and  the  like. 
[0038]  Generally,  in  this  midsole  construction,  the 
pressure  imparted  from  the  upper  midsole  3a  in  landing 
is  dispersed  by  the  corrugated  sheet  4  and  the  pres- 
sured  area  of  the  lower  midsole  3b  becomes  enlarged. 
As  a  result,  compressive  hardness  throughout  the  mid- 
sole  construction  is  made  higher. 
[0039]  Moreover,  in  this  embodiment,  there  are  pro- 
vided  a  plurality  of  holes  at  portions  where  the  midsole 
3  contacts  the  corrugated  sheet  4. 
[0040]  A  corrugated  sheet  4,  as  shown  in  Figure  2, 
extends  from  the  heel  portion  to  the  planter  arch  portion 
of  a  midsole  3.  The  corrugated  sheet  4  is  comprised  of 
a  heel  portion  4a  having  a  wave  configuration  and  a 
planter  arch  portion  4b,  which  is  generally  flat  and  inte- 
grally  formed  with  the  heel  portion  4a.  A  broken  line  L 
in  the  drawing  indicates  the  crest  or  trough  line  of  the 
wave  configuration  of  the  corrugated  sheet  4. 
[0041]  As  shown  in  Figure  3,  each  of  the  holes  6 
formed  in  the  midsole  3  is  provided  on  the  trough  side 
or  concave  surface  side  41  of  the  wave  configuration  of 
the  corrugated  sheet  4.  These  holes  6  are  through  holes 
penetrating  the  midsole  3  in  the  width  direction,  as 
shown  in  Figure  4. 
[0042]  In  this  case,  since  the  corrugated  sheet  4  is 
provided  at  least  on  the  heel  portion  in  the  midsole  3, 
lateral  or  transverse  deformation  of  the  heel  portion  of 
the  midsole  3  can  be  prevented  and  thus,  stability  of  the 
shoe  1  on  landing  can  be  secured. 
[0043]  Furthermore,  in  this  embodiment,  a  plurality  of 
holes  6  are  formed  at  the  portions  of  the  midsole  3  con- 
tacting  the  corrugated  sheet  4.  In  these  hole  formed  por- 
tions,  deformation  of  the  midsole  4  against  the  vertical 
compressive  pressure  can  be  made  easier,  thus  secur- 
ing  the  cushioning  properties  on  landing.  Moreover,  by 
forming  a  hole  6  in  the  midsole  3,  the  whole  midsole  3 
can  be  made  lightweight  and  besides,  the  wave  config- 
uration  of  the  corrugated  sheet  4  is  emphasized  and  ap- 
pearance  of  the  whole  shoe  is  improved. 
[0044]  In  addition,  all  the  holes  6  formed  in  the  mid- 
sole  3  are  through  holes  and  the  cushioning  properties 
of  the  whole  midsole  3  in  the  lateral  direction  can  be 
improved  and  the  weight  of  the  midsole  3  can  be  made 
further  lightweight. 
[0045]  As  shown  in  Figure  5,  a  hole  6  may  be  formed 
on  the  crest  side  or  the  convex  surface  side  42  of  the 
wave  configuration  of  the  corrugated  sheet  4,  or  as 
shown  in  Figure  6,  it  may  be  formed  on  the  inclined  sur- 
face  43  between  the  adjacent  convex  and  concave  sur- 
faces  of  the  wave  configuration  of  the  corrugated  sheet 
4. 
[0046]  A  hole  6  is  not  limited  to  a  through  hole.  As 
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shown  in  Figures  7  to  9,  a  hole  6  may  include  a  hole  with 
a  bottom.  In  Figure  7,  a  hole  6  is  formed  only  on  the 
inner  surface  side  of  the  midsole  3  and  in  Figure  8,  a 
hole  6  is  formed  only  on  the  outer  surface  side  of  the 
midsole  3.  In  Figure  9,  a  hole  6  is  provided  only  in  the 
heel  central  portion  of  the  midsole  3.  That  is,  a  hole  6  in 
Figure  9  takes  the  form  of  an  air  reservoir.  In  these  cas- 
es,  a  shock  load  on  landing  can  be  relieved  on  each  of 
the  hole  formed  portions  and  the  cushioning  properties 
can  be  improved.  Thus,  control  of  the  cushioning  prop- 
erties  according  to  the  athletics  and  the  athletes  can  be 
realized. 
[0047]  For  example,  in  athletics  such  as  tennis  or  bas- 
ketball  where  athletes  land  more  frequently  from  the 
heel  inner  side  portions,  a  hole  6  is  formed  only  on  the 
midsole  inner  surface  side,  whereas  in  athletics  where 
athletes  land  more  frequently  from  the  heel  outer  side 
portions,  a  hole  6  is  formed  only  on  the  midsole  outer 
surface  side.  Moreover,  in  athletics  where  athletes  land 
more  frequently  from  the  whole  heel  portions,  a  hole  6 
is  formed  only  on  the  heel  central  portion  of  the  midsole. 
[0048]  On  the  other  hand,  at  portions  without  a  hole 
6,  the  original  function  of  the  corrugated  sheet  4  can  be 
fully  developed  and  the  compressive  hardness  or  hard- 
ness  to  deform  against  the  compressive  force  is  main- 
tained,  thereby  preventing  the  heel  portion  of  a  foot  from 
lying.  As  a  result,  over-pronation  and  over-supination 
can  be  prevented,  and  damages  to  the  feet  of  athletes 
can  be  prevented. 
[0049]  In  the  embodiments  shown  in  Figures  1  to  4, 
the  holes  6  elongate  in  the  shoe  width  direction,  but  the 
present  invention  is  not  limited  to  these  examples.  The 
holes  6  may  elongate  radially,  as  shown  in  Figures  10 
and  11. 
[0050]  In  Figure  10,  the  radiant  point  O  is  disposed  in 
the  heel  central  portion  and  in  Figure  11,  the  radiant 
point  O'  is  disposed  on  the  outer  circumference  edge 
portions  of  the  heel  portion.  In  addition,  the  radiant  angle 
may  be  obtuse,  as  shown  in  Figure  10,  or  it  may  be  an 
acute  angle,  as  shown  in  Figure  11  .  In  addition  to  these 
examples,  the  hole  formed  direction  may  be  any  angles 
including  the  combination  of  the  width  direction  and  the 
radiant  direction. 
[0051]  Those  skilled  in  the  art  to  which  the  invention 
pertains  may  make  modifications  and  other  embodi- 
ments  employing  the  principles  of  this  invention  without 
departing  from  its  spirit  or  essential  characteristics  par- 
ticularly  upon  considering  the  foregoing  teachings.  The 
described  embodiments  and  examples  are  to  be  con- 
sidered  in  all  respects  only  as  illustrative  and  not  restric- 
tive.  The  scope  of  the  invention  is,  therefore,  indicated 
by  the  appended  claims  rather  than  by  the  foregoing  de- 
scription.  Consequently,  while  the  invention  has  been 
described  with  reference  to  particular  embodiments  and 
examples,  modifications  of  structure,  sequence,  mate- 
rials  and  the  like  would  be  apparent  to  those  skilled  in 
the  art,  yet  still  fall  within  the  scope  of  the  invention. 

Claims 

1  .  A  midsole  assembly  for  an  athletic  shoe  comprising: 

5  a  midsole  formed  of  soft  elastic  material;  and 
a  corrugated  sheet  disposed  in  at  least  a  heel 
portion  of  said  midsole, 
said  midsole  having  a  hole  at  the  portion  con- 
tacting  said  corrugated  sheet. 

10 
2.  The  midsole  assembly  for  an  athletic  shoe  of  claim 

1  ,  wherein  said  hole  is  formed  on  the  concave  sur- 
face  side  of  the  wave  configuration  of  said  corrugat- 
ed  sheet. 

15 
3.  The  midsole  assembly  for  an  athletic  shoe  of  claim 

1,  wherein  said  hole  is  formed  on  the  convex  sur- 
face  side  of  the  wave  configuration  of  said  corrugat- 
ed  sheet. 

20 
4.  The  midsole  assembly  for  an  athletic  shoe  of  claim 

1,  wherein  said  hole  is  formed  on  the  inclined  sur- 
face  between  the  adjacent  convex  and  concave 
surfaces  of  the  wave  configuration  of  said  corrugat- 

es  ed  sheet. 

5.  The  midsole  assembly  for  an  athletic  shoe  of  claims 
1,  wherein  said  hole  extends  in  the  shoe  width  di- 
rection. 

30 
6.  The  midsole  assembly  for  an  athletic  shoe  of  claim 

1  ,  wherein  said  hole  extends  radially. 

7.  The  midsole  assembly  for  an  athletic  shoe  of  claim 
35  1,  wherein  said  hole  is  a  through  hole  extending 

through  said  midsole. 

8.  The  midsole  assembly  for  an  athletic  shoe  of  claim 
1  ,  wherein  said  hole  includes  a  bottom. 

�   The  midsole  assembly  for  an  athletic  shoe  of  claim 
1  ,  wherein  said  hole  is  formed  only  on  the  inner  side 
surface  of  said  midsole. 

45  10.  The  midsole  assembly  for  an  athletic  shoe  of  claim 
1  ,  wherein  said  hole  is  formed  only  on  the  outer  side 
surface  of  said  midsole. 

11.  The  midsole  assembly  for  an  athletic  shoe  of  claim 
so  1  ,  wherein  said  hole  is  formed  only  in  the  heel  cen- 

tral  portion  of  said  midsole. 

12.  A  midsole  assembly  for  a  shoe  (1),  comprising  a 
midsole  member  (3a,  3b)  and  a  corrugated  member 

55  (4),  the  midsole  member  being  spaced  from  said 
corrugated  member  along  at  least  a  portion  of  ad- 
jacent  surfaces  of  said  midsole  member  and  said 
corrugated  member. 

20 
4. 

25 
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13.  A  shoe  (1)  comprising  a  midsole  assembly  as 
claimed  in  any  one  of  the  preceding  claims. 
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