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(m)  Improvements  relating  to  footwear. 
@  A  boot  or  shoe  10  has  its  upper  lasted  to  an  insole  12 
made  from  leather  or  a  permeable  plastics  material,  and  a  sole 
unit  13  is  bonded  to  the  lasted  upper  and  the  insole.  The  sole 
unit  is  moulded  from  a  resilient  plastics  material  and  is 
formed  with  a  multiplicity  of  cavities  15  opening  to  its  top 
surface  underlying  the  insole  and  open  topped  channels 
extending  between  the  cavities.  Bulges  17  are  formed  on  the 
bottom  surface  of  the  sole  unit  at  the  locations  of  the  cavities. 
The  act  of  walking  causes  the  bulges  to  be  compressed  and  to 
pump  air  along  the  channels  to  others  of  the  cavities  so  as  to 
disperse  perspiration  from  the  insole.  The  cavities  preferably 
have  a  restricted  cross-sectional  area  18  where  they  com- 

_   municate  with  the  channels. 
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Fig.  2  
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 A   boot  or  shoe  10  has  its  upper  lasted  to  an  insole  12 
made from  leather or  a  permeable  plastics  material,  and  a  sole 
unit  13  is  bonded  to  the  lasted  upper  and  the  insole.  The  sole 
unit  is  moulded  from  a  resilient  plastics  material  and  is 
formed  with  a  multiplicity  of  cavities  15  opening  to  its  top 
surface  underlying  the  insole  and  open  topped  channels 
extending  between  the  cavities.  Bulges  17  are  formed  on  the 
bottom  surface  of the  sole  unit  at the  locations  of the  cavities. 
The  act  of  walking  causes  the  bulges  to  be  compressed  and  to 
pump  air  along  the  channels  to  others  of the  cavities  so  as  to 
disperse  perspiration  from  the  insole.  The  cavities  preferably 
have  a  restricted  cross-sectional  area  18  where  they  com- 
municate  with  the  channels. 



T h i s   i n v e n t i o n   r e l a t e s   to   f o o t w e a r   and  m o r e  

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

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

s o l e   u n i t   f o r   an  a r t i c l e   of  f o o t w e a r   w h i c h   s o l e   u n i t  

has   a  s o l e   p o r t i o n   and  a  h e e l   p o r t i o n   and  is  m o u l d e d  

f rom  a  r e s i l i e n t   m a t e r i a l ,   a  p l u r a l i t y   of  c a v i t i e s  

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

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

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

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

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

s a i d   c a v i t i e s .  

A c c o r d i n g   t o   a  p r e f e r r e d   f e a t u r e   of  t h e   i n v e n t i o n  

t he   m o u t h   of  e a c h   of  t h e   c a v i t i e s   h a s   a  r e d u c e d   c r o s s -  

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

or  c h a n n e l s .   The  s a i d   r e d u c e d   c r o s s - s e c t i o n a l   a r e a  

may  f o r   e x a m p l e   be  a p p r o x i m a t e l y   o n e - q u a r t e r   of  t h e  

maximum  c r o s s - s e c t i o n a l   a r e a   of  t h e   c a v i t y .  

The  i n v e n t i o n   a l s o   p r o v i d e s   an  a r t i c l e   of  f o o t w e a r  

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

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

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

u n i t   has   a  s o l e   p o r t i o n   and  a  h e e l   p o r t i o n   and  i s  

- m o u l d e d   f r o m   a  r e s i l i e n t   m a t e r i a l ,   a  p l u r a l i t y   o f  

c a v i t i e s   f o r m e d   in   t h e   u p p e r   s u r f a c e   of  t h e   s o l e  

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

c h a n n e l s   f o r m e d   in   t h e   u n i t ,  w h i c h   c h a n n e l s   i n t e r -  

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

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

s a i d   c a v i t i e s .  

One  e m b o d i m e n t   of  t h e   i n v e n t i o n   w i l l   now  b e  

d e s c r i b e d   by  way  of  e x a m p l e   w i t h   r e f e r e n c e   to   t h e  

a c c o m p a n y i n g   d i a g r a m m a t i c   d r a w i n g s   in   w h i c h :  

F i g u r e   1  i s   a  s e c t i o n a l   v i e w   of  a  s h o e   h a v i n g   a  

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



F i g u r e   2  s h o w s   a  p l a n   v i e w   of   t h e   s o l e   u n i t   of  t h e  

s h o e   of   F i g u r e   1,  a n d  

F i g u r e   3  s h o w s   an  e n l a r g e d   v i e w   of  one  of   t h e  

c a v i t i e s .  

R e f e r r i n g   t o   t h e   d r a w i n g s   t h e r e   i s   shown  a  s h o e   1 0  

t h e   u p p e r   11  of   w h i c h   i s   l a s t e d   t o   an  i n s o l e   12  m a d e  

f r o m   l e a t h e r ,   o r   a  p e r m e a b l e   p l a s t i c s   m a t e r i a l   o r   o t h e r  

s u i t a b l e   p e r m e a b l e   m a t e r i a l .   A  m o u l d e d   s o l e   u n i t   1 3  

i s  b o n d e d   t o   t h e   i n s o l e   and   l a s t i n g   m a r g i n   14  of   t h e  

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

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

p l i c i t y   of   c a v i t i e s   15  o p e n i n g   t o   t h e   t o p   s u r f a c e   o f  

t h e   u n i t   and   i n t e r c o n n e c t e d   by  a  s e r i e s   of  c h a n n e l s   1 6  

w h i c h   a r e   a l s o   o p e n   t o   t h e   t o p   s u r f a c e  o f   t h e   u n i t .  

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

s o l e   a r e a   and   t h e   m i d d l e   of   t h e   h e e l   a r e a   of  t h e   u n i t ,  

and  a t   l e a s t   two  c h a n n e l s   c o m m u n i c a t e   w i t h   e a c h   c a v i t y .  

The  c a v i t i e s   a r e   s o m e w h a t   e g g - s h a p e d   and   t h e r e   i s   a  

b u l g e   17  on  t h e   b o t t o m   s u r f a c e   of   t h e   s o l e   u n i t   a t   t h e  

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

by  t h e   f o o t   on  a n y   b u l g e   e x p e l s   a i r   f r o m   t h e   a s s o c i a t e d  

c a v i t y ,   and   t h e   a c t i o n   of   w a l k i n g   pumps  a i r   f r o m   o n e  

c a v i t y   t o   a n o t h e r   a l o n g   t h e   c h a n n e l s   and  in   t h i s   w a y  
a b s o r b s   t h e   s h o c k s   of   i m p a c t   of   t h e   f o o t   w i t h   t h e   g r o u n d .  

At  t h e   same  t i m e   p e r s p i r a t i o n   f r o m   t h e   f o o t   of   t h e  

w e a r e r   c a n   p a s s   t h r o u g h   t h e   p o r e s   of   t h e   i n s o l e   and  b e  

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

i m p r o v e d   d i s p e r s i o n   of  t h e   p e r s p i r a t i o n   i s   a c h i e v e d .  

E a c h   c a v i t y   h a s   a  r e d u c e d   c r o s s - s e c t i o n   w h e r e   i t  

j o i n s   t h e   c h a n n e l s   so  t h a t   a  n e c k   18  i s   f o r m e d   w h i c h  

t e n d s   to   r e s t r i c t   t h e   r a t e   of   f l o w   of  a i r   i n t o   and  o u t  

of  t h e   c a v i t i e s .   In   t h e   i l l u s t r a t e d   c o n s t r u c t i o n   t h e  

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

h a l f   of   t h e   maximum  d i a m e t e r   of   t h e   c a v i t y .   The  m a x i m u m  

d i a m e t e r   i s   t y p i c a l l y   in   t h e   r a n g e   8  to   12  mm. 



The  b u l g e s   on  t h e   u n d e r s i d e   of  t h e   s o l e   u n i t  

may  h a v e   a  h e i g h t   of  6  t o   8 . m m .  



1.  A  s o l e   u n i t   f o r   an  a r t i c l e   of  f o o t w e a r   w h i c h  

s o l e   u n i t   has  a  s o l e   p o r t i o n   and  a  h e e l   p o r t i o n   a n d  

is  m o u l d e d   f r o m   a  r e s i l i e n t   m a t e r i a l ,   a  p l u r a l i t y   o f  

c a v i t i e s   f o r m e d   in  t h e   u p p e r   s u r f a c e   of  t he   s o l e  

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

c h a n n e l s   f o r m e d   in  t h e   u n i t ,   w h i c h   c h a n n e l s   i n t e r -  

c o n n e c t   t h e   c a v i t i e s ,   and  a  b u l g e   f o r m e d   on  t h e  

b o t t o m   s u r f a c e   of  t h e   s o l e   u n i t   at   t h e   l o c a t i o n   o f  

e a c h   of  s a i d   c a v i t i e s .  

2.  A  s o l e   u n i t   as  c l a i m e d   in  c l a i m   1,  w h e r e i n   e a c h  

of  t h e   c a v i t i e s   c o m m u n i c a t e s   w i t h   t h e   c h a n n e l   s y s t e m  

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

3.  A  s o l e   u n i t   as  c l a i m e d   in  c l a i m   2 ,  w h e r e i n  

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

is  s u b s t a n t i a l l y   o n e - q u a r t e r   of  t h e   maximum  c r o s s -  
s e c t i o n a l   a r e a   of  t h e   c a v i t y .  

4.  An  a r t i c l e   of  f o o t w e a r   c o m p r i s i n g   an  u p p e r ,  

a  s o l e   u n i t   to  w h i c h   t h e   u p p e r   is  c o n n e c t e d ,   and  a 

p o r o u s   i n s o l e   or  sock   o v e r l y i n g   and  b o n d e d   to  t h e  

top   s u r f a c e   of  t h e   s o l e   u n i t ,   w h i c h   s o l e   u n i t   h a s  

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

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

in  t h e   u p p e r   s u r f a c e   of  t h e   s o l e   p o r t i o n   and  h e e l  

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

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

and  a  b u l g e   f o r m e d   on  t h e   b o t t o m   s u r f a c e   of  t h e   s o l e  

u n i t   a t   t h e   l o c a t i o n   of  each   of  s a i d   c a v i t i e s .  

5.  An  a r t i c l e   as  c l a i m e d   in  c l a i m   4,  w h e r e i n   e a c h  

of  t h e   c a v i t i e s   c o m m u n i c a t e s   w i t h   t h e   c h a n n e l   s y s t e m  

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

6.  An  a r t i c l e   as  c l a i m e d   in  c l a i m   5,  w h e r e i n   t h e  

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

s u b s t a n t i a l l y   o n e - q u a r t e r   of  t h e   maximum  c r o s s -  

s e c t i o n a l   a r e a   of  t h e   c a v i t y .  



7.  An  a r t i c l e   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   4 

to  6,  w h e r e i n   a  m u l t i p l i c i t y   of  s a i d   c a v i t i e s   a r e  

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

and  in  t h e   h e e l   p o r t i o n   of  t h e   s o l e   u n i t .  

8.  An  a r t i c l e   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   4 

to  7,  w h e r e i n   e a c h   of  s a i d   c a v i t i e s   has  at  l e a s t   t w o  

c h a n n e l s   of  t h e   c h a n n e l   s y s t e m   c o n n e c t e d   t h e r e t o .  

9.  An  a r t i c l e   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   4 

to  8,  w h e r e i n   t h e   maximum  d i a m e t e r   of  t h e   c a v i t i e s   i s  

in  t h e   r a n g e   8  to   12  mm. 

10.  An  a r t i c l e   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   4 

to  9,  w h e r e i n   t h e   b u l g e s   on  t h e   b o t t o m   s u r f a c e   o f  

t h e   s o l e   u n i t   h ave   a  h e i g h t   in  t h e   r a n g e   6  to  8  mm. 
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