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©  Air  shoe. 
  An  air  shoe  has  a  sole  having  a  plurality  of  channels 
longitudinally  and  laterally  in  the  upper  surface  of  the  sole, 
forming  a  multiplicity  of  sections  at  least  partially  sur- 
rounded  by  such  channels.  This  sectionalized  structure 
improves  air  flow  beneath  the  wearer's  foot  as  he  walks  or 
exercises,  increases  massagic  action,  and  makes  the  shoe 
lighter  and  more  flexible.  An  air  flow  slip  sole  is  also  placed 
on  the  sectioned  sole. 



An  a i r   s h o e   ALs  h e r e i n   d e f i n e d  

as  a  shoe   s u c h   as  an  a t h l e t i c   s h o e  o r   a  s n e a k e r ,  

h a v i n g   v e n t i l a t i o n   p a s s a g e s   t o   c a u s e   a i r   to   p a s s   i n t o   t h e  

s o l e   of  t h e   s h o e   and   to  c o o l   t h e   w e a r e r ' s   f o o t   as  t h e  

s o l e   i s   a l t e r n a t e l y   c o m p r e s s e d   and   p e r m i t t e d   to   e x p a n d  

w h i l e   t h e   w e a r e r   r u n s   or   o t h e r w i s e   e n g a g e s   i n   s p o r t s   o r  

o t h e r   a c t i v i t i e s .   A i r   s h o e s   a r e   now  q u i t e   common  i n  

c o m m e r c i a l   u s e .  

A c c o r d i n g   to   t h e   i n v e n t i o n   t h e r e   i s   p r o v i d e d   a n  

a i r   s h o e   as   s e t   o u t   i n   c l a i m   1  o r   c l a i m   4  of   t h e   c l a i m s   o f  

t h i s   s p e c i f i c a t i o n .   The  i n v e n t i o n   a l s o   i n c l u d e s   a  s l i p  

s o l e   f o r   a  s h o e   as   s e t   ou t   i n   c l a i m   5  of  t h e   c l a i m s   o f  

t h i s   s p e c i f i c a t i o n .  

In   one  e m b o d i m e n t ,   a  s h o e   h a s   an  o u t e r   s o l e   o f  

c o m p r e s s i b l e   m a t e r i a l   whose   b o t t o m   s u r f a c e   may  be  d e s i g n e d  

or   p a t t e r n e d   as  d e s i r e d ,   f o r   e x a m p l e   to   p r o v i d e   a  d e s i r e d  

t r e a d   f o r   t h e   s h o e .   An  u p p e r   s u r f a c e   of  s u c h   o u t e r   s o l e  

h a s   a t   l e a s t   one  c h a n n e l   e x t e n d i n g   l e n g t h w i s e   f r o m   t h e   h e e l  

p o r t i o n   of  t h e   s h o e   to   t h e   f r o n t   s o l e   or   b a l l   s e c t i o n   a n i a  

m u l t i p l i c i t y   of  c h a n n e l s   i n   t h e   l a t e r a l   d i r e c t i o n   p a s s i n g  

a c r o s s   t h e   l o n g i t u d i n a l   c h a n n e l   or   c h a n n e l s   s e p a r a t i n g   t h e  

u p p e r   s u r f a c e   or   l a y e r   of  t h e   s o l e   i n t o   a  n u m b e r   of  s e c t i o n s ,  

e a c h   s e c t i o n   h a v i n g   s u r r o u n d i n g   c h a n n e l s   w h i c h   b o t h   b r i n g  

a i r   a c r o s s   t h e   f o o t   and  a l s o   c o n t r i b u t e   f l e x i b i l i t y   to   t h e  

s o l e   s t r u c t u r e .   I n   a  p r e f e r r e d   e m b o d i m e n t   t h e   s o l e   h a s   a t  

l e a s t   two  l o n g i t u d i n a l   c h a n n e l s .   At  t h e   i n s t e p   or   o p e n  
m o u t h   whose   l o w e r   s u r f a c e   i s   c u r v e d   d o w n w a r d l y   f o r m s   a n  

o p e n i n g   or   o r i f i c e   j o i n i n g   a t   l e a s t   one  l a t e r a l   c h a n n e l   t o  

t h e   o u t s i d e   or  a m b i e n t   a i r ,   t h u s   b o t h   p r o v i d i n g   a  s o u r c e   o f  

a i r   f o r   t h e   c h a n n e l   s t r u c t u r e   and   g r e a t l y   r e d u c i n g   t h e  

p o s s i b i l i t y   of  w a t e r   c o n t a m i n a t i o n .  

The  o u t e r   edge   of  t h e   u p p e r   s u r f a c e   of  t h e   s o l e   i s  

g e n e r a l l y   s o l i d ,   e i t h e r   b e i n g   f r e e   f r o m   c h a n n e l s   or  h a v i n g  

c h a n n e l s   or   r e d u c e d   d e p t h ,   and   t h e   u p p e r   s o l e   t h u s   p r o v i d e s  

a  s t r o n g   c i r c u m f e r e n c e   s u p p o r t   a r e a .   The  l a t e r a l   c h a n n e l s  

a r e   g e n e r a l l y   of  c u r v e d   d e p t h   of  i n d e n t a t i o n ,   b e i n g   d e e p e r  

a t   t h e   c e n t r e   of  t h e   shoe   and  more   s h a l l o w   as  t h e y   a p p r o a c h  
t h e   e d g e s   of  t h e   s o l e .   The  s o l e   e x t e n d s   b e y o n d   t h e   o u t e r  



l i n e   of  t h e   s h o e .  

In   p r i o r   a i r   s h o e s   i n   a c t u a l   p u b l i c   u s e   t h e r e  

h a s   b e e n   a  s o l i d   i n t e r m e d i a t e   l a y e r   or  i n n e r   m e m b e r  

p o s i t i o n e d   on  t h e   u p p e r   s u r f a c e   of  t h e   s o l e ,   t h i s  

i n t e r m e d i a t e   l a y e r   c o m p r e s s i n g   a g a i n s t   t h e   c h a n n e l s  

or   a i r   r e s e r v o i r .   A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n  

s u c h   i n t e r m e d i a t e   l a y e r   or   member   i s   e l i m i n a t e d ;   t h i s  

s t r u c t u r e   c o m b i n e d   w i t h   t h e   m u l t i p l e   c h a n n e l s   a n d  

s e c t i o n a l i z a t i o n   s i g n i f i c a n t l y   d e c r e a s e s   s h o e   w e i g h t  

and  f u r t h e r   i n c r e a s e s   f l e x i b i l i t y ,   p a r t i c u l a r l y   t h e  

a b i l i t y   of  t h e   i n d i v i d u a l   s o l e   s e c t i o n s   to   a c t  

i n d i v i d u a l l y   on  t h e   s o l e   of  t h e   f o o t .   In   t h e   p r e f e r r e d  

e m b o d i m e n t   of  t h e   i n v e n t i o n ,   a  p o r o u s   i n n e r   s ,ole   i s  

p o s i t i o n e d   d i r e c t l y   on  t h e   u p p e r   s u r f a c e   of  t h e   s o l e .  

In   one  e m b o d i m e n t   of  t h e   i n v e n t i o n   t h e r e   i s   a  

s l i p   s o l e   p o s i t i o n e d   on  t h e   u p p e r   s u r f a c e   of  t h e   o u t e r  

s o l e ,   or  t h i s   s l i p   s o l e   may  be  u t i l i z e d   i n   o t h e r   f o r m s  

of  a i r   s h o e s .   T h i s   s l i p   s o l e   has   a  t h i n   s o l i d   o u t e r  

a r e a   or  r i m   f o r   " l a s t i n g "   or  f a s t e n i n g   t h e   shoe   u p p e r  
to   t he   s o l e .   The  c e n t r a l   a r e a   w i t h i n   t h i s   r i m   i s  

s p o n g y   or   p o r o u s   and  h a s   an  u p p e r   t h i n   l a y e r   of  m e s h  

a c r o s s   t h e   t op   and  a  t h i n  f o r m   b o d y   b e n e a t h   t h e   m e s h ,  

t h i s   foam  b o d y   b e i n g   made  o f  p o l y u r e t h a n e ,   r u b b e r   o f  

t h e   l i k e .   T h i s   s l i p   s o l e   i s   t h i n   and  e x c e p t i o n a l l y  

f l e x i b l e ,   t h i s   b e i n g   of  g r e a t   i m p o r t a n c e   to   a t h l e t e s ,  

and  i t   c i r c u l a t e s   a i r   f r o m   t h e   c h a n n e l   p a t t e r n   u n d e r -  

n e a t h   and  a c r o s s   t h e   f o o t .   I f   a n o t h e r   i n s o l e   i s   u s e d ,  

t h i s   s l i p   s o l e   e n h a n c e s   s u c h   o t h e r   i n s o l e ,   l e a v i n g  
i t   a l s o   f l e x i b l e   and   i m p r o v i n g   a i r   c i r c u l a t i o n .  



Examples  of  the  invent ion   wi l l   now  be  de sc r ibed   w i t h  

r e f e r e n c e   to  the  accompanying  drawings  in  wh ich :  

Fig.  A is  a  view  of  a  shoe  having  an  a i r   cooled  s o l e ,  

Fig.  2  is  a  top  p e r s p e c t i v e   view  of  a  lower  sole  a c c o r d i n g  

to  one  embodiment  of  the  i n v e n t i o n ,  

Fig.  3  is  a  r e a r   cross  sec t ion   of  the  sole  shown  in  Fig.  2 ,  

taken  along  the  l ine   3 - 3 ,  

Fig.  4  is  a  s ide  cross  s ec t ion   of  the  sole  shown  in  Fig.  2,  

Fig.  5  is  a  top  view  of  a   s l i p   sole  accord ing   to  one  embodiment 

of  the  i n v e n t i o n ;  

Fig.  6  is  a  s ide  cross  s ec t i on   of  the  s l i p   sole  shown  i n  

Fig.  5 ,  

Fig.  7  is  a  top  p e r s p e c t i v e   view  of  a  lower  sole  according   t o  

ano ther   embodiment  of  the  i n v e n t i o n ,  

Fig.  8  is  a  f ragmentary   top  view  of  a  po r t ion   of  an  i n n e r  

sole  accord ing   to  Fig.  1. 



In   F i g .   1  i s   shown  an  a t h l e t i c   s h o e   g e n e r a l l y  

d e s i g n a t e d   10  h a v i n g   an  u p p e r   11  of  u s u a l   d e s i g n   i n -  

c l u d i n g   a  c a s i n g   12,   an  o p e n i n g   ( n o t   s h o w n )   w i t h   a  

t o n g u e   14 ,   l a c e s   15  and   r e i n f o r c i n g   e l e m e n t s   1 6 .  

L a s t e d   or   s e c u r e d   to   t h e   b o t t o m   of  t h e   s h o e   u p p e r   11  

i s   an  o u t e r   s o l e   17  c o m p r i s i n g   two  s o l e   b o d y   p o r t i o n s  

s e c u r e d   t o g e t h e r   a c r o s s   t h e   s o l e   a r e a .   I n s i d e   t h e  

s h o e   u p p e r   11  a r e   an  i n n e r   s o l e   23  p o s i t i o n e d   a g a i n s t  

t h e   u p p e r   s u r f a c e   24  of  t h e   u p p e r   s o l e   b o d y   1 9 .  

P o s i t i o n e d  o n   i n n e r   s o l e   23  i s   a  s l i p   s o l e   o r   l a s t i n g  

s o l e   25.   The  shoe   u p p e r   11  and  t h e   i n n e r   s o l e   23  a r e  

a d a p t e d   to   r e c e i v e   a  w e a r e r ' s   f o o t   i n   c o n v e n t i o n a l  

m a n n e r   i n   shoe   d e s i g n   and   c o n s t r u c t i o n ,   w i t h   o r  

w i t h o u t   s l i p   s o l e   25.   B o t h   i n n e r   s o l e   23  and   s l i p  

s o l e   25  h a v e   o p e n i n g s   l e a d i n g   f r o m   o u t e r   s o l e   17  t o  

t h e   s h o e   i n t e r i o r .  

In   F i g .   2  o u t e r   s o l e   17  c o m p r i s e s   t r e a d   b o d y  
18  s e c u r e d   to  s o l d   b o d y   19  t h e s e   two  b o d i e s   18  and  1 9  

f o r m i n g   a  u n i t a r y   b o d y .   T r e a d   b o d y   18  e x t e n d s   f o r w a r d  

b e y o n d   t h e   f r o n t   of   s o l d   b o d y   19  and  i s   a d a p t e d   t o  

c u r v e   u p w a r d l y   a r o u n d   t h e   t o e   of  u p p e r   11  as  shown  i n  

F i g .   1.  T r e a d   b o d y   18  i s   of  s u i t a b l e   m a t e r i a l   a n d  

d e s i g n ,   s u c h   as  a  r u b b e r   s o l e   w i t h   a  c o n v e n t i o n a l  

t r e a d   d e s i g n   a d a p t e d   to   m e e t   a  s u r f a c e   on  w h i c h   t h e  

w e a r e r   i s   s t a n d i n g ,   w a l k i n g   or  r u n n i n g .   T r e a d   b o d y  

18  t a k e s   t h e   m a j o r   w e a r   f r o m   use   of  t h e   s h o e .   U p p e r  
s o l e   b o d y   19  i s   of  t h e   same  or   d i f f e r e n t   c o m p o s i t i o n .  

The  u p p e r   s u r f a c e   27  of  u p p e r   s o l e   b o d y   1 9  

h a s   two  l o n g i t u d i n a l   c h a n n e l s   29  e x t e n d i n g   n e a r l y   t h e  

l e n g t h   of  t h e   s o l e   b o d y ,   t e r m i n a t i n g   a t   t h e   f r o n t  

s h o r t l y   b e h i n d   t h e   f r o n t   end  of  s o l e   17  and  t e r m i n a t i n g  

a t   t h e   r e a r   s h o r t l y   i n   f r o n t   of  t h e   h e e l   end   of  s o l e   1 7 .  

S o l e   b o d y   19  h a s   an  i n s t e p   a r e a   g e n e r a l l y   d e s i g n a t e d  

31,   s l i g h t l y   n a r r o w e r   t h a n   t h e   r e s t  o f   t h e   s o l e  b o d y  

19,   w i t h   a  h e e l   a r e a   g e n e r a l l y   d e s i g n a t e d   32  and  a  



b a l l   a r e a   g e n e r a l l y   d e s i g n a t e d   33  a d a p t e d   to  b e  

p o s i t i o n e d   b e n e a t h   t h e   b a l l   of  t h e   f o o t   of  t h e   w e a r e r .  

L o n g i t u d i n a l   c h a n n e l s   29  e x t e n d   l a r g e l y   t h r o u g h   t h e  

a r e a s   of  t h e   h e e l   a r e a   32  and  t h e   t o e   a r e a ,   p a s s i n g  

t h r o u g h   t h e   i n s t e p   a r e a   31 .   W i t h i n   t h e   h e e l   a r e a   3 2  

a re   s e v e r a l   l a t e r a l   c h a n n e l s  3 5 ,   t h r e e   s u c h   l a t e r a l  

c h a n n e l s   b e i n g   shown.   W i t h i n   t h e   b a l l   a r e a   33  a r e  

s e v e r a l   l a t e r a l   c h a n n e l s   36,   s i x   s u c h   l a t e r a l   c h a n n e l s  

b e i n g   shown .   In  t h e   i n s t e p   a r e a   31  i s   a  l a t e r a l  

c h a n n e l   37.   In   t h e   e m b o d i m e n t   of  t he   i n v e n t i o n   s h o w n  

in   F i g .   2,  t h e   s i n g l e   l a t e r a l   c h a n n e l   i n   t h e   i n s t e p  

a r e a   3 1 - i n t e r c o n n e c t s   w i t h   a  p o r t   or  m o u t h   39  w h i c h  

in   t u r n   c o m m u n i c a t e s   w i t h   t h e   e x t e r n a l   e n v i r o n m e n t .  

On  t h e   u p p e r   s u r f a c e   27  or  s o l e   b o d y   19  a r e a ,  

a c c o r d i n g l y ,   t h e   v a r i o u s   l o n g i t u d i n a l   c h a n n e l s   29  a n d  

t h e   l a t e r a l   c h a n n e l s   35,   36  and   37  w h i c h   d i v i d e   t h e  

s o l e   b o d y   i n t o   a  m u l t i p l i c i t y   of  r a i s e d   s e c t i o n s   3 8 .  

As  s h o w n ,   t h e   s e g m e n t s   t o w a r d   t h e   c e n t e r   of  t h e   s o l e  

a r e   b o u n d e d   on  a l l   s i d e s   by  s u c h   c h a n n e l s   35,  36  a n d  

37,  w h e r e a s   a t   t h e   e d g e s   of  t h e   s o l e   b o d y   19  s u c h  

s e c t i o n s   a r e   b o u n d e d   on  t h r e e   s i d e s   by  such   c h a n n e l s  

and  on  t h e   o u t e r   or   edge   s i d e   of  t he   s e c t i o n s   t h e y   a r e  

i n t e g r a l l y   f o r m e d   i n t o   t h e   s o l e   b o d y .   R e f e r r i n g   t o  

F i g .   1  i s   o b s e r v e d   t h a t   i n s t e p   c h a n n e l   37  i s   a t   t h e  

t h r o a t   of  m o u t h   39  and  i s   w e l l   r a i s e d   a b o v e   t he   l e v e l  

of  t h e   g r o u n d   and  g e n e r a l l y   w i l l   be  a b o v e   t he   h e i g h t  
of  a  s h a l l o w   p u d d l e .   As  shown  i n   F i g .   9,  t h e   b o t t o m  

of  t h e   m o u t h   39  s l o p e s   s h a r p l y   down  t o w a r d   t h e   m o u t h  

o p e n i n g ,   p r o v i d i n g   d r a i n a g e   f o r   any  w a t e r   p i c k e d   u p  
at   a  p u d d l e   d u r i n g   u s e .  

In   F i g .   3  i s   shown  t h e   s o l e   b o d y   19  of  t h e  

a r t i c l e   shown  i n   F i g .   1,  h a v i n g   an  o u t e r   s o l e   o r  
t r e a d   18.   L o n g i t u d i n a l   c h a n n e l s   29  and  30  a r e   s h o w n ,  

h a v i n g   a  d e p t h   a p p r o x i m a t e l y   t h e   same  as  t h e   d e p t h   o f  

l a t e r a l   c h a n n e l   36  in   t h e   c e n t r a l   shoe   a r e a s .   A s  

shown,   t h e   e n d s   of  l a t e r a l   c h a n n e l   36  h a v e   u p w a r d l y  



c u r v i n g   end   p o r t i o n s   41  r e a c h i n g   t h e   s u r f a c e   27  o f  

t h e   s o l e   b o d y   a  s m a l l   d i s t a n c e   s h o r t   of  t h e   edge   o f  

t h e   s o l e .   In   t h e  F i g .   t h e   b a l l   p o r t i o n   of  s o l e  

b o d y   19  i s   w i d e r   t h a n   t he   b o d y   a t   t h e   p o i n t   of  t h e  

c r o s s   s e c t i o n ,   t h u s   c o n f o r m i n g   w i t h   a  t y p i c a l   f o o t  

s h a p e .  

S i m i l a r l y   i n   F i g .   4  i s   shown  t h e   s o l e   b o d y  

19  h a v i n g   a  m u l t i p l i c i t y   of  l a t e r a l   c h a n n e l s   36  c u t  

a c r o s s   t h e   u p p e r   p o r t i o n   of  t h e   b o d y .   As  can   b e  

s e e n   i n   F i g .   4,  t h e   f r o n t   s e c t i o n   42  of  t r e a d   b o d y  

18  e x t e n d s   f o r w a r d   f r o m   t h e   s o l e   b o d y   19,   b e i n g  

a d a p t e d   to   be  f o r m e d   u p w a r d l y   a r o u n d   t h e   t o e   o f  

shoe   1 0 .  

In   F i g .   5  and  F i g .   6  i s   shown  a  s l i p   s o l e  

25  h a v i n g   a  s o l i d   o u t e r   f r a m e   45  s u r r o u n d i n g   an  i n n e r  

a i r   s e c t i o n   h a v i n g   an  u p p e r   foam  l a y e r   46  and  a  l o w e r  

w e b b i n g   a r e a   47 .   A r o u n d   t h e   e d g e s   of  t h e   f r a m e   45  i s  

s t i t c h i n g   49  or   o t h e r   means   to   f a s t e n   f r a m e   45  t o  

w e b b i n g   4 7 .  

I n   F i g .  7   i s   shown  a n o t h e r   e m b o d i m e n t   o f  

t h e   i n v e n t i o n   h a v i n g   a  s o l e   b o d y   59  w i t h   a  t r e a d  

s e c t i o n   18  as   i n   t h e   e m b o d i m e n t   of   t h e   p r e c e d i n g  

F i g u r e s .   S o l e   b o d y   59  has   two  l o n g i t u d i n a l   c h a n n e l s  

6 9  r u n n i n g   n e a r l y   t h e   l e n g t h   of  t h e   s h o e ,   as  w i t h   t h e  

e m b o d i m e n t   i n   F i g .   2.  A  m u l t i p l i c i t y   of  l a t e r a l  

c h a n n e l s   66  c r o s s   l o n g i t u d i n a l   c h a n n e l s   69  a l o n g   t h e  

u p p e r   s u r f a c e   of  s o l e   b o d y   59,   t h e   l a t e r a l   c h a n n e l s  

66  e x t e n d i n g   to   t h e   e d g e s   of  s o l e   b o d y   59  and  o p e n i n g  

to  t h e   s u r r o u n d i n g   e n v i r o n m e n t .   An  i n s t e p   l a t e r a l  

c h a n n e l   67  t e r m i n a t e s   i n   o u t l e t   p a r t   39.   Thus  t h e  

n e t w o r k   of  c r o s s i n g   c h a n n e l s   66  and   69  i s   a c c e s s e d  

to  t he   s u r r o u n d i n g   e n v i r o n m e n t   or   a t m o s p h e r e .  

L o n g i t u d i n a l   c h a n n e l s   29  and  30  a re   o f  

r e l a t i v e l y   u n i f o r m   d e p t h   t h r o u g h o u t   t h e   g r e a t e r  

p a r t   of  t h e   l e n g t h   t h e r e o f ,   and  may,   i f   d e s i r e d  



t a p e r   to  s h a l l o w e r   d e p t h   and  t h u s   t a p e r   to   t h e   l e v e l  

of  t h e   s u r f a c e   of  b o d y   19  a t   e i t h e r   end  of  t h e   s h o e  

b o d y .   L a t e r a l   c h a n n e l s   36,  as  shown  in   F i g .   5  m a y  
a l s o   be  of  r e l a t i v e l y   u n i f o r m   d e p t h ,   t a p e r i n g   up  t o  

t h e   s u r f a c e   of  s o l e   b o d y   10  a t   t h e   ends   of  t h e  

c h a n n e l s .   One  p r o c e d u r e   of  m a n u f a c t u r e   c o n t e m p l a t e s  

t h a t   t h e   c h a n n e l s   may  be  c u t   i n t o   or  g r o u n d   i n t o   t h e  

s o l e   b o d y   w i t h   a  r o u n d   g r i n d i n g   i m p l e m e n t .   T h u s ,  

t h r o u g h   t h e   g r e a t e r   p a r t   of  t h e   l e n g t h   and  w i d t h   o f  

t h e   s o l e ,   l a t e r a l   c h a n n e l s   36  and  l o n g i t u d i n a l  

c h a n n e l s   29  and  30  p r e s e n t   a  c r o s s   d e s i g n   o f  

r e l a t i v e l y   u n i f o r m   d e p t h   and   c h a n n e l   w i d t h .   In   t h e  

e m b o d i m e n t   shown  in   F i g .   1,  t h i s   n e t w o r k   of  c r o s s i n g  

c h a n n e l s   c o m m u n i c a t e s   w i t h   t h e   o u t s i d e   e n v i r o n m e n t  

t h r o u g h   i n s t e p   c h a n n e l   3 7 .  

In   t h e   e m b o d i m e n t s   of  t h e   i n v e n t i o n   s h o w n  

in   F i g s .   2  and  7,  and  i n   t h e   o t h e r   r e l a t e d   f i g u r e s ,  

t h e r e   i s   a  n e t w o r k   of  c r o s s i n g   c h a n n e l s   r u n n i n g  

s u b s t a n t i a l l y   t he   l e n g t h   and  w i d t h   of  t h e   s h o e ,  

c o m m u n i c a t i n g   w i t h   t h e   o u t s i d e   a i r   and  c a r r y i n g  

t h e   a i r   b e n e a t h   t he   f o o t   of  t h e   w e a r e r .   T h e s e  

c h a n n e l s   29,  35,  36  and  37  a l s o   d i v i d e   t he   s o l e  

i n t o   s e c t i o n s   38,  as  s h o w n .   T h e s e   i n d i v i d u a l  

s e c t i o n s   38  s u p p o r t   t h e   f o o t   of  t h e   w e a r e r   a t   t h e  

i n d i v i d u a l   a r e a s   of  e a c h   c h a n n e l .   B e t w e e n   t h e  

s e c t i o n s ,   t h e   c h a n n e l s   c a r r y   a i r   f r o m   one  p o s i t i o n  

to   a n o t h e r ,   l e n d   f l e x i b i l i t y   to  t h e   s o l e   by  v i r t u e  

of  p r o v i d i n g   t h i n n e r   s o l e   p o r t i o n s ,   and  i n   a d d i t i o n  

s i g n i f i c a n t l y   d e c r e a s e   t h e   w e i g h t   of  t h e   s o l e .  

S i n c e   t he   s o l e   19  i s   a  s i g n i f i c a n t   p o r t i o n   of  t h e  

w e i g h t   of  t h e   t o t a l   s h o e ,   t h i s   p r o d u c e s   a  s i g n i -  

f i c a n t l y   l i g h t e r   and  t h e r e f o r e   more   d e s i r a b l e   s h o e .  

The  e n t i r e   s o l e   19  i s   more   f l e x i b l e   as  a  

r e s u l t   of  t he   c h a n n e l   f l e x i b i l i t y ,   p e r m i t t i n g   t h e  



s o l e   to   b e n d   more  e a s i l y   w i t h   f l e x i n g   of  t h e   f o o t  

d u r i n g   w a l k i n g ,   r u n n i n g ,   or  o t h e r   a c t i v i t y .   I n  

a d d i t i o n ,   t h e   i n d i v i d u a l   s e c t i o n s   38  a r e   f l e x i b l y  

m o v a b l e   w i t h   r e s p e c t   to   one  a n o t h e r .   T h u s ,   o n e  

s e c t i o n   38  may  be  r a i s e d   as  a  r e s u l t   of  p r e s s u r e  

f r o m   t h e   s u r f a c e   on  w h i c h   t h e   p e r s o n   i s   s t a n d i n g  

o  r  m  o  v  i  n  g,  w  h  i  1  e  an  a d j a c e n t   o r  



nearby  sect ion  is  not  thus  ra ised.   As  a  consequence,  the  sole  p a r t l y  

massages  the  foot  during  use,  as  each  section  individual ly  moves   in  a 

massaging  motion,  and  each  sect ion  is  i nd iv idua l ly   compressed  or  r e l e a s e d  

from  compression,  thus  increas ing   the  compression  and  expansion  of  the  

channels  and  the  air  in  such  channels.   As  the  wearer  moves,  s t epp ing  

from  one  foot  to  the  other,   the  sole  in  general  and  the  individual  s e c t i o n s  

38  are  s l i g h t l y   compressed  and  expanded  causing  channels  29,  35,  36  and 

37  (or  channels  66  and  69  of  Fig.  7)  to  draw  air  into  sole  body  19  and 

spreading  the  air   across  the  en t i r e   foot  area.  These  channels  a r e  

r e l a t i v e l y   shallow  and  the  absence  of  a  large  r e se rvo i r   as  in  employed 

on  c e r t a i n   air   shoes  causes  the  air  to  spread  rapidly  across  the  e n t i r e  

foot  a r e a .  

Insole  23  shown  in  fragment  in  Fig.  8  is  of  a  su i t ab l e   m a t e r i a l  

such  as  l e a the r ,   p l as t i c   or  the  l ike.   A  very  s a t i s f a c t o r y   material   i s  

a  sof t   f l e x i b l e   molded  p l a s t i c   material   covered  on  its  upper  surface  wi th  

a  soft   f ibrous  layer  f i t t i n g   comfortably  against   a  wearer ' s   foot.  A 

number  of  holes  30  passing  through  the  insole  from  its  upper  s u r f a c e  

through  its  lower  surface  to  permit  the  passage  of  air  t h e r e t h r o u g h .  

These  holes  30  may  be  of  r e l a t i v e l y   small  size  such  as  pinhole  size  o r  

moderately  la rger   than  pinhole  s i z e .  

The  s l ip   sole  shown  in  Figs.  5  and  6  can  be  used  separa te ly   in 

ordinary   shoes  of  other  types  and  in  air  shoes  of  other  kinds  to  c a r r y  

air   to  the  sole  of  the  wearer ' s   foot,   breathing  as  the  wearer ' s   f o o t  

presses   on  the  s l ip   sole  and  re leases   pressure .   It  is  well  adapted  to  be 

joined  with  the  shoe  of  Fig.  1  and  with  the  sole  of  Fig.  2  and  Fig.  7  t o  



a s s i s t   in  foot   b r e a t h i n g   and  in  rapid  spread  of  a i r   t h roughou t   a l l  

foot  and  shoe  a r ea s .   In  p a r t i c u l a r ,   as  a i r   en te rs   channels   29  and 

36  of  the  shoe  in  Fig.  2,  s l i p   sole  25  promptly  leads  such  a i r   t h r o u g h  

all  the  channe l s   and  to  all   foot   a r e a s .  



1.  In  an  a i r   shoe   h a v i n g   a  s h o e   u p p e r   and  a  s o l e  

j o i n e d   to  t h e   u p p e r ,  

an  o u t e r   s o l e   h a v i n g   a  p r e d e t e r m i n e d   t r e a d  

d e s i g n   on  i t s   l o w e r   s u r f a c e ,  

an  u p p e r   s u r f a c e   on  s a i d   o u t e r   s o l e ,  

a t   l e a s t   a  p a i r   of  l o n g i t u d i n a l   c h a n n e l s   i n  

s a i d   u p p e r   s u r f a c e   e x t e n d i n g   f r o m   a  p o s i t i o n   w i t h i n  

t h e   h e e l   p o r t i o n   of  s a i d   s o l e  t o   a  p o s i t i o n   w i t h i n  

t h e   b a l l   p o r t i o n   of  s a i d   s o l e .  

a  m u l t i p l i c i t y   of  l a t e r a l   c h a n n e l s   i n   s a i d  

u p p e r   s u r f a c e   c r o s s i n g   s a i d   l o n g i t u d i n a l   c h a n n e l s  

to   d i v i d e   s a i d   u p p e r   s u r f a c e   i n t o   a  m u l t i p l i c i t y   o f  

i n d i v i d u a l   s e c t i o n s ,   e a c h   s e c t i o n   a t   l e a s t   p a r t i a l l y  

s u r r o u n d e d   by  c h a n n e l s ,   a t   l e a s t   one  of  s a i d   l a t e r a l  

c h a n n e l s   b e i n g   i n   s a i d   h e e l  p o r t i o n ,   a  p l u r a l i t y   o f  

s a i d   c h a n n e l s   b e i n g   i n   t h e   b a l l   p o r t i o n   and  a t   l e a s t  

one  of   s a i d   c h a n n e l s   b e i n g   i n   t h e   i n s t e p   p o r t i o n   o f  

s a i d   s o l e ,   to   p r o v i d e   an  i n t e r c o m m u n i c a t i n g   n e t w o r k  

of  c h a n n e l s   as  an  a i r   p a s s a g e   to   t h e   v a r i o u s   l o n g i -  

t u d i n a l   and  l a t e r a l   c h a n n e l s   a c r o s s   a  s u b s t a n t i a l  

a r e a   of  s a i d   s o l e ,  

t h e   c h a n n e l   a t   s a i d   i n s t e p   p o r t i o n   l e a d i n g  

f r o m   s a i d   i n t e r c o m m u n i c a t i n g   c h a n n e l   n e t w o r k   a n d  

t e r m i n a t i n g   i n   an  e n l a r g e d   m o u t h   a t   s a i d   i n s t e p  

l o c a t i o n ,  

s a i d   mou th   h a v i n g   a  b o t t o m   s u r f a c e   d e c l i n i n g  

d o w n w a r d l y   f rom  s a i d   c h a n n e l   to   an  o p e n   end   a t   t h e  

e d g e  o f   s a i d   s o l e .  

2.  A  shoe   a c c o r d i n g   to   C l a i m   1  h a v i n g   an  i n n e r  

s o l e   l o c a t e d   on  t h e   u p p e r   s u r f a c e   of  s a i d   s o l e   a n d  

e x t e n d i n g   b e y o n d . t h e   e d g e s   of  t h e   u p p e r   s u r f a c e   o f  

s a i d   s o l e ,   p r o v i d i n g   l a s t i n g   b e t w e e n   s a i d   s o l e   a n d  

s a i d   shoe   u p p e r .  



3.  A  shoe   a c c o r d i n g   to   C l a i m   1  w h e r e i n   a  p l u r a l i t y  

of   s a i d   l a t e r a l   c h a n n e l s   e x t e n d   to  t h e   edge   of  s a i d  

s o l e   to   c o m m u n i c a t e   w i t h   t h e   e x t e r n a l  a m b i e n t  

a t m o s p h e r e .  

4.  In   a  s h o e ,   i n   c o m b i n a t i o n ,  

a  s o l e   b o d y   h a v i n g   a  p r e d e t e r m i n e d   t r e a d   d e s i g n  

on  i t s   l o w e r   s u r f a c e ,  
an  u p p e r   s u r f a c e   on  s a i d   s o l e   b o d y ,  

a  m u l t i p l i c i t y   of  l o n g i t u d i n a l  a n d   l a t e r a l  

c h a n n e l s   i n  s a i d   u p p e r   s u r f a c e   f o r m i n g   a  n e t w o r k   o f  

i n t e r c o m m u n i c a t i n g   c h a n n e l s   and  d i v i d i n g   s a i d   u p p e r  
s u r f a c e  i n t o   a  m u l t i p l i c i t y   of  s e c t i o n s ,   e a c h   s e c t i o n  

a t   l e a s t  p a r t i a l l y   s u r r o u n d e d   by  s a i d   c h a n n e l s ,  

a t  l e a s t   one  of   s a i d   c h a n n e l s  b e i n g   a t   t h e  

i n s t e p   p o r t i o n   of  s a i d   s o l e   and  l e a d i n g   to   an  e x t e r n a l  

e n l a r g e d   m o u t h   a t   s a i d   i n s t e p   p o r t i o n ,   a n d  

an  i n n e r   s l i p   s o l e   h a v i n g   an  u p p e r   mesh   l a y e r  

a d a p t e d   to   c o n t a c t   a  w e a r e r ' s   f o o t   and  a  l o w e r   f o a m  

l a y e r ,  

an  e x t e r i o r   f r a m e  o n   s a i d   s l i p   s o l e   a t t a c h e d  

to  t h e   shoe   u p p e r   to   p r o v i d e   l a s t i n g   t h e r e t o   and  t o  

t h e  l o w e r   foam  l a y e r .  

The  c o m m u n i c a t i n g   n e t w o r k   of  c h a n n e l s   and  t h e  

foam  l a y e r   of  t h e   s l i p   s o l e   b e i n g   a d a p t e d   to   p r o v i d e  

a i r   f l o w   a c r o s s   s u b s t a n t i a l l y   the   e n t i r e   f o o t   a r e a .  

5.  A  s l i p   s o l e   f o r   a  s h o e   c o m p r i s i n g  

an  o u t e r   f r a m e   s u r r o u n d i n g   a  s o l e   a r e a   c o r r e s -  

p o n d i n g   to   t h e   f o o t   a r e a   of  a  s h o e ,  

p o s i t i o n e d   w i t h i n   s a i d   f r a m e   a  b r e a t h i n g   a r e a  

h a v i n g  

an  u p p e r   mesh   l a y e r   p r o v i d i n g   s t r u c t u r a l  

s t r e n g t h   to   s a i d   b r e a t h i n g   a r e a   a n d  



a  l o w e r   foam  l a y e r   c o m p r i s i n g   a  p l a s t i c   f o a m  

m a t e r i a l   b o n d e d   to  t h e   u p p e r   mesh   l a y e r ,  

t h e   o u t e r   f r a m e ,   t he   mesh  l a y e r   and  t h e   f o a m  

l a y e r   b e i n g   s e c u r e d   t o g e t h e r   to   f o r m   a  u n i t a r y  

s t r u c t u r e .  
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