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©  Improvements  in  or  relating  to  footwear. 
  A  sole  unit  for  a  shoe  or  sandal  or  slipper  and  having  a 
toe  portion  (2),  a  shank  portion  (3)  and  a  heel  portion  (4) 
including  a  heel  cup  (14),  said  sole  unit  being  of  at  least  two 
materials  of  different  hardness,  of  which  a  softer  and  flexible 
material  forms  an  outsole  and  a  harder  and  relatively 
inflexible  material  forms  a  sole  block  (5),  wherein  the  harder 
material  forms  the  heel  cup  region  and  a  region  of  the  shank 
portion  supporting  the  outer  longitudinal  arch  of  the  foot, 
and  the  sides  of  the  heel  and  the  area  under  the  main 
longitudinal  arch  of  the  foot  are  formed  by  the  softer 
material,  the  upper  surface  of  the  softer  material  being  of  a 
relatively  high  contour  under  the  main  longitudinal  arch  of 
the  foot  so  as  to  support  and  to  massage  the  main 
longitudinal  arch  favourably  in  walking. 



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 ,   in  p a r t i c u l a r   to   a  

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

m a n u f a c t u r e d   t h e r e f r o m .  

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

wood  t h a t   has   been   s h a p e d   to   c o n f o r m   to  t h e   s o l e   of  t h e   f o o t  

h a v e   b e c o m e   p o p u l a r   in   r e c e n t   y e a r s .   The  s o l e   u n i t   of  t h e  

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

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

l i t t l e   t o e s   and  a  r i d g e   ( o r   g r i p p e r   b a r )   j u s t   a h e a d   of  t h e  

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

f o u r   s m a l l   t o e s .   In  p a r t i c u l a r ,   s u c h   a  s h o e   in  t h e   f o r m   of  a  

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

e n c o u r a g e s   t h e   w e a r e r   to   move  h i s   t o e s   w h i l e   w a l k i n g   and  g r i p  

t h e   r i d g e   or  g r i p p e r   b a r ,   and  t h i s   e x e r c i s e   m a s s a g e s   t h e   f o o t  

and  a l s o   t h e   l e g   m u s c l e s .   A  s o l e   u n i t   of  t h i s   t y p e   i s   d e s -  

c r i b e d   in   B r i t i s h   P a t e n t   S p e c i f i c a t i o n   No.  8 7 7 , 3 6 5 .  

U n f o r t u n a t e l y ,   such   s o l e   u n i t s   have   shown  a  n u m b e r   o f  

d i s a d v a n t a g e s ,   f o r   e x a m p l e :  

1)  No  m a s s - p r o d u c e d   s o l e   u n i t   can  be  c o n t o u r e d   to   a c c o m m o d a t e  

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

h e i g h t   of  t h e   main  l o n g i t u d i n a l   a r c h ,   t h e   w e a r e r   may  h a v e   t h e  

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

or   t o o   much  s u p p o r t .  



2)  The  h e a v y   l o a d i n g   of   t h e   s k i n   a r o u n d   t he   h e e l   d u r i n g   w a l k i n g ,  

as  i t   p r e s s e s   upon   t h e   h a r d   w o o d e n   s u r f a c e ,   t e n d s   to   c a u s e  

h a r d   s k i n   or  c a l l u s   w i t h   some  u s e r s .  

3)  Such  a  s h o e   s o l e ,   made  l a r g e l y   o f  w o o d ,   i s   r e l a t i v e l y   h e a v y .  

4)  Wood  i s   in   any  c a s e   by  now  a  v e r y   e x p e n s i v e   m a t e r i a l ,  

e s p e c i a l l y   in  t h e   q u a l i t y   d e s i r e d   f o r   m a n u f a c t u r i n g   such   s o l e  

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

is   h i g h l y   d e s i r a b l e .  

I t   i s   an  o b j e c t   of   t h e   i n v e n t i o n   to   p r o v i d e   an  i m p r o v e d  

s o l e   u n i t   and  a l s o   s h o e s   and  s l i p p e r s   i n c o r p o r a t i n g   such   a  

s o l e   u n i t   in   w h i c h   a t   l e a s t   s ome ,   p r e f e r a b l y   a l l ,   of  t he   f o r e -  

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

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 f o r e ,   we  p r o v i d e   a  s o l e  

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

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

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

of  w h i c h   a  s o f t e r   and  f l e x i b l e   m a t e r i a l   f o r m s   an  o u t s o l e   and  a  

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

w h e r e i n   t h e   h a r d e r   m a t e r i a l   f o r m s   the   h e e l   cup  r e g i o n   and  a  

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

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

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

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

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

f o o t   so  as  to   s u p p o r t   and  to   m a s s a g e   the   ma in   l o n g i t u d i n a l   a r c h  

f a v o u r a b l y   in   w a l k i n g .  

P r e f e r a b l y   t h e   s o l e   b l o c k   has   i t s   u p p e r   s u r f a c e   s h a p e d   t o  

t h e   c o n t o u r   of  t h e   f o o t .   Thus  t h e   s o l e   u n i t   can  have   a  h e e l  

c u p ,   a  s h a n k   p o r t i o n   to   s u p p o r t   t h e   l o n g i t u d i n a l   a r c h e s ,  

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

and  a  r o u n d e d   r i d g e   ( o r   t o e   b a r r i e r )   as  a  g r i p p i n g   b a r   f o r  

t he   f o u r   s m a l l   t o e s .  

Both   t h e   s o f t e r   and  t h e   h a r d e r   m a t e r i a l s   can  i f   d e s i r e d   b e  

of   s y n t h e t i c ,   p o l y m e r i c   m a t e r i a l .   For  e x a m p l e ,   t h e   s o f t e r  



m a t e r i a l   can  be  of  s o f t   p o l y u r e t h a n e   foam  or  of  t h e r m o   r u b b e r  

or  of  p o l y v i n y l c h l o r i d e ,   and  t h e   h a r d e r   m a t e r i a l   can  be  of  h a r d  

p o l y u r e t h a n e .   H o w e v e r ,   t h e   s o f t e r   m a t e r i a l   i s   p r e f e r a b l y   o f  

s o f t   and  f l e x i b l e   p o l y u r e t h a n e   foam  and  t he   h a r d e r   m a t e r i a l   i s  

p r e f e r a b l y   of  wood ,   in   p a r t i c u l a r   a  h i g h - q u a l i t y   wood  s u c h   a s  

p o p l a r   or  e s p e c i a l l y   b e e c h .  

The  s o f t e r   m a t e r i a l   p r e f e r a b l y   has  a  S h o r e   h a r d n e s s   of  45  t o  

60,  and  t he   h a r d e r   m a t e r i a l   may  f o r   e x a m p l e   be  one  h a v i n g  

a  S h o r e   h a r d n e s s   of   a t   l e a s t   60,   e . g .   60  t o   7 5 .  

The  h a r d e r   m a t e r i a l   i s   p r e f e r a b l y   cu t   away  u n d e r   t h e   l o n g i -  

t u d i n a l   a r c h   so  t h a t   t h e   s o f t e r   m a t e r i a l   can  f i l l   t h i s   s p a c e  
and  b e t t e r   a c c o m m o d a t e   i t s e l f   to   p r e s s u r e   u n d e r   t h e   a r c h .  

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

t h e   a r c h   so  t h a t   t h e   a r c h   w i l l   come  i n t o   c o n t a c t   w i t h   i t   d u r i n g  

w a l k i n g   and  w i l l   t h e r e b y   be  m a s s a g e d   by  i t .   T h i s   has   a  v e r y  

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

t h e   r e g i o n   of  t he   a r c h   of  t he   f o o t .   As  t he   s o f t e r   m a t e r i a l  

y i e l d s   u n d e r   t h e   a r c h ,   i t   w i l l   no t   be  u n c o m f o r t a b l e   d u r i n g   w a l -  

k i n g ,   even   i f   t h e   w e a r e r ' s   a r c h   is   r e l a t i v e l y   l o w .  

The  s o f t e r   m a t e r i a l   p r e f e r a b l y   e x t e n d s   a l l   t h e   way  a r o u n d  

t he   h a r d e r   m a t e r i a l ,   even   a r o u n d   the   t o e   r e g i o n   of  t h e   f o o t .  

T h i s   can  have   two  a d v a n t a g e s :   t h e   s o f t e r   m a t e r i a l   w i l l   be  l e s s  

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

d i n g l y   l i g h t e r ;   and  any  t e n d e n c y   of  t he   e d g e s   of  t h e   h a r d e r  

m a t e r i a l ,   i f   made  of  wood ,   to  s p l i n t e r   or  s p l i t   w i l l   b e  

s t r o n g l y   r e d u c e d .  

A  f u r t h e r   a d v a n t a g e   of  c o n t i n u i n g   the   s o f t e r   m a t e r i a l   a l l  

a r o u n d   t h e   h a r d e r   m a t e r i a l   is   t h a t   t he   who le   shoe   u n d e r   t h e s e  

c i r c u m s t a n c e s   can  be  made  a n t i s t a t i c .   I t   has   b e e n   s e r i o u s l y  

s u g g e s t e d   t h a t   s t a t i c   e l e c t r i c i t y   can  c a u s e   or  a g g r a v a t e  

v a r i o u s   d i s e a s e s .  



In  the  hee l   r e g i o n   of  the  so le   u n i t ,   the   s ide   p a r t   formed  of  the  s o f t e r  

m a t e r i a l   must  be  wide  enough  for   at  l e a s t   p a r t   of  the  skin  of  the  heel  o f  

the  wearer   to  r e s t   upon  the   s o f t e r   m a t e r i a l ,   which  w i l l   of  course   y i e l d  

more  than  t he   h a r d e r   m a t e r i a l   in  wa lk ing .   For  t h i s   reason,   the  new  d e s i g n  

of  s o l e   u n i t   w i l l   t e n d   to   r e d u c e   c a l l u s   f o r m a t i o n   at   t he   h e e l .  

For   t h e   b e t t e r   u n d e r s t a n d i n g   of   t h e   i n v e n t i o n ,   a  p r e f e r r e d  

e m b o d i m e n t   t h e r e o f   w i l l   be  d e s c r i b e d   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 r a w i n g s   in   w h i c h :  

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

a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ;  

F i g .   2  i s   a  s e c t i o n   of   t h e   s o l e   u n i t   of  F i g .   1  on  t h e   l i n e  

I I - I I  o f   F i g .   1 ;  

and  F i g .   3  i s   a  s e c t i o n   of  t h e   s o l e   u n i t   of  F i g .   1  on  t h e  

l i n e   I I I - I I I   of  F i g .   1 .  

The  s o l e   u n i t   1  of  F i g s .   1  -   3  c o n s i s t s   of  a  t o e   p o r t i o n   2 ,  

a  s h a n k   p o r t i o n   3  and  a  h e e l   p o r t i o n   4.  I t   i s   made  of  a  

s o l e   b l o c k   5  of  wood ,   h a v i n g   a  h e e l   cup  14,   a  d e p r e s s i o n   15  

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

16  f o r   t h e   m e t a t a r s a l   head   of  t h e   l i t t l e   t o e .   The  r o u n d e d  

r i d g e   or   g r i p p e r   b a r   17  j u s t   f o r w a r d   of  t h e   m e t a t a r s a l   h e a d s  

of  t h e   f o u r   s m a l l   t o e s   is   i n d i c a t e d   in   s e c t i o n   in  F i g .   2  a n d  

by  a  b r o k e n   l i n e   ( s h o w i n g   i t s   c r e s t )   in  F i g .   1 .  

U n d e r   t h e   s o l e   b l o c k   5  t h e r e   i s   an  o u t s o l e   13  h a v i n g   a n  

edge   p o r t i o n   12  e x t e n d i n g   up  t h e   s i d e s   of  t h e   s o l e   b l o c k   5 .  

I t   i s   c l e a r   f r o m   F i g .   1  t h a t   t h e   g e n e r a l   o u t l i n e   of  t h e   p o l y -  

u r e t h a n e   e d g e   12  c o n f o r m s   r o u g h l y   to  t h e   o u t l i n e   of  t h e   f o o t ,  

w h e r e a s   t h e   s h a p e   of   t h e   s o l e   b l o c k   5  c o n f o r m s   more  to  t he   g e -  
n e r a l   s h a p e   o f   t h e   i m p r i n t   of   a  f o o t .  

The  g e n e r a l   l i n e   of  t h e   ma in   l o n g i t u d i n a l   a r c h   of  a  f o o t  



i s   shown  at  8.  Thus   t h e   s o l e   u n i t   1  i s   d e s i g n e d   so  t h a t   m o s t  

of  t h e   a r c h   of  t h e   f o o t   w i l l   be  s i t u a t e d   o v e r   and  s u p p o r t e d  

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

r a i s e d  p r o g r e s s i v e l y  f r o m   t h e   l e v e l   of  t he   s o l e   b l o c k   5  i n  

t h e   d i r e c t i o n   of  t h e   i n s i d e   edge   of  t h e   s o l e   u n i t   1.  Thus  a  

s u p p o r t i n g   s l o p e   9  i s   p r o v i d e d   as  shown  in  F i g .   3,  to   m a s s a g e  

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

P r e f e r a b l y   t h e   p o l y u r e t h a n e   foam  c o m p l e t e l y   s u r r o u n d s   t h e  

e d g e s   of  s o l e   b l o c k   5  as  shown  in  F i g .   1.  I t   s h o u l d   in  a n y  

c a s e   e x t e n d   a r o u n d   t h e   h e e l   at   l e a s t   f r o m   p o i n t   A  to   p o i n t  

B,  p r e f e r a b l y   to   p o i n t   C.  F o r w a r d   of  p o i n t s  A   and  C,  t h a t   i s  

o v e r   t h e   a r e a s   A-E,   and  C-D,  a  s i m p l e   s u p p o r t i n g   s t r a p   ( n o t   j 

shown)   can  be  a t t a c h e d   t o   p r o v i d e   a  f o o t - e x e r c i s i n g   s a n d a l .   I f  

d e s i r e d ,   t he   p o l y u r e t h a n e   a t   t h e   a r e a s   A-E  and  C-D  w h e r e   t h e  

s t r a p   i s   a t t a c h e d   may  be  cu t   away  to   p r o v i d e   r e c e s s e s   to   r e c e i v e  t h e  

e n d s   of  t he   s t r a p ,   so  t h a t   t h e   s t r a p   i t s e l f   does   no t   p r o t r u d e  

f rom  t he   s i d e   of  t h e   s a n d a l .   A l t e r n a t i v e l y ,   s u c h   r e c e s s e s  

to  a c c o m m o d a t e   t h e   e n d s   of  t h e   s t r a p   can  be  p r o d u c e d   d u r i n g  

m a n u f a c t u r e   by  i n j e c t i o n   m o u l d i n g .  

The  new  t y p e   of  s o l e   u n i t   1  is   p r e f e r a b l y   m a n u f a c t u r e d   f r o m  

a  t h i n   b l o c k   of  wood  as  s o l e   b l o c k   5  h a v i n g   a  f l a t   l o w e r   f a c e  

6  as  c l e a r l y   shown  in  F i g .   2.  Thus  t he   s o l e   b l o c k   5  must   b e  

s h a p e d   a r o u n d   t h e   s i d e s   and  on  the   top   s u r f a c e   o n l y ;   in  t h i s  

way  t he   wood  is   e c o n o m i c a l l y   u s e d   and  p r o c e s s e d ,   s i n c e   t h e r e   i s  

v e r y   l i t t l e   w a s t a g e   and  r e l a t i v e l y   l i t t l e   w o r k i n g   to  do.  T h e  

s o l e   b l o c k   5  can  t h e n   be  p l a c e d   i n s i d e   a  m o u l d   and  t h e   p o l y -  

u r e t h a n e   can  be  i n j e c t e d   a r o u n d   i t   in  known  m a n n e r .   U s u a l l y  

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

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

to   t h e   wood.  H o w e v e r ,   u n d e r   o t h e r   c i r c u m s t a n c e s   i t   may  b e  

p r e f e r a b l e   to   m o u l d   t h e   p o l y u r e t h a n e   (o r   o t h e r   p l a s t i c )   p o r -  

t i o n   as  an  o u t s o l e   13  w i t h   edge   p o r t i o n   12  and  a  r e c e s s   t o  

a c c o m m o d a t e   t h e   s o l e   b l o c k   5;  w h i c h   is  t h e n   i n s e r t e d   a n d  

g l u e d   in  to  p r o v i d e   t h e   f i n i s h e d   s o l e   u n i t   1 .  



The  f i n i s h e d   s o l e   u n i t   1  can   t h e n   be  made  i n t o   a  s h o e   i n  

known  m a n n e r   by  a t t a c h m e n t - o f   an  a p p r o p r i a t e   u p p e r .   A l t e r n a -  

t i v e l y ,   t h e   u p p e r   can   be  a t t a c h e d   to   t h e   s o l e   b l o c k   5  ( f o r  

e x a m p l e   u n d e r   i t s   l o w e r   f a c e   6)  and  t h e   p o l y u r e t h a n e   can   b e  

i n j e c t e d   a r o u n d   i t   to   s e c u r e   i t   t h o r o u g h l y .  

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

i m a g e   o f   t h e   s o l e   u n i t   f o r   t h e   r i g h t   f o o t   i l l u s t r a t e d   e . g .  

in  F i g s .   1  -   3 .  



1.  A  s o l e   u n i t   f o r   a  s h o e   or  s a n d a l   or  s l i p p e r   a n d  

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

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

two  m a t e r i a l s   of   d i f f e r e n t   h a r d n e s s ,   of  w h i c h   a  s o f t e r   and  f l e x i b l e  

m a t e r i a l   f o rms   an  o u t s o l e   and  a  h a r d e r   and  r e l a t i v e l y   i n f l e x i b l e  

m a t e r i a l   f o rms   a  s o l e   b l o c k ,   w h e r e i n   t h e   h a r d e r   m a t e r i a l   f o r m s  

t h e   h e e l   cup  r e g i o n   and  a  r e g i o n   of   t h e   s h a n k   p o r t i o n   s u p p o r t i n g  

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

h e e l   and  t h e   a r e a   u n d e r   t h e   main  l o n g i t u d i n a l   a r c h   of  t h e   f o o t  

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

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

l o n g i t u d i n a l   a r c h   of   t h e   f o o t   so  as  to   s u p p o r t   and  to   m a s s a g e  

t he   main   l o n g i t u d i n a l   a r c h   f a v o u r a b l y   in   w a l k i n g .  

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   t h e   s o l e   b l o c k  

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

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

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

of  t he   b i g   and  l i t t l e   t o e s ,   and  a  r o u n d e d   r i d g e   as  a  g r i p p i n g   b a r  

f o r   t h e   f o u r   s m a l l   t o e s .  

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

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

t e r i a l ,   p r e f e r a b l y   w h e r e i n   t he   s o f t e r   m a t e r i a l   i s   of  s o f t   p o l y u r e -  

t h a n e   foam  or  of  t h e r m o   r u b b e r   or  of  p o l y v i n y l c h l o r i d e   and  t h e  

h a r d e r   m a t e r i a l   is  of  h a r d   p o l y u r e t h a n e .  

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

s o f t e r   m a t e r i a l   is  of  s y n t h e t i c   p o l y m e r i c   m a t e r i a l ,   e . g .   s o f t  

f l e x i b l e   p o l y u r e t h a n e   foam,   and  t h e   h a r d e r   m a t e r i a l   i s   of  w o o d .  

5.  A  s o l e   u n i t   as  c l a i m e d   in  c l a i m   4  w h e r e i n   t h e   h a r d e r   m a -  

t e r i a l   is   of  p o p l a r   or  b e e c h .  

6.  A  s o l e   u n i t   as  c l a i m e d   in   any  of  c l a i m s   1  to   5  w h e r e i n  

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



m a t e r i a l .  

7.  A  s o l e   u n i t   as  c l a i m e d   in   any  of  c l a i m s   1  to   6  w h e r e i n  

t h e   h a r d   m a t e r i a l   h a s   a  f l a t   l o w e r   f a c e .  

8.  F o o t w e a r ,   e s p e c i a l l y   a  s h o e   or  s a n d a l   or  s l i p p e r ,   i n c l u -  

d i n g   a  s o l e   u n i t   as  c l a i m e d   in   any  of  c l a i m s   1  to   7 .  

9.  A  s o l e   u n i t   (1)   f o r   a  s h o e   or  s a n d a l   or  s l i p p e r   a n d  

of  a t   l e a s t   two  m a t e r i a l s   of  d i f f e r e n t   h a r d n e s s ,   of  w h i c h   a  

s o f t e r   and  f l e x i b l e   m a t e r i a l   f o r m s   an  o u t s o l e   (13)   and  a  

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

(5)   t h a t   has   i t s   u p p e r   s u r f a c e   s h a p e d   to   t h e   c o n t o u r   of  t h e  

f o o t ,   s a i d   s o l e   u n i t   h a v i n g   a t   i t s   h e e l   (4)  a  h e e l   cup  ( 1 4 ) ,  

a  s h a n k   p o r t i o n   (3)   t o   s u p p o r t   t h e   l o n g i t u d i n a l   a r c h e s ,   d e -  

p r e s s i o n s   ( 1 5 ,   16)  f o r   t h e   m e t a t a r s a l   h e a d s   of  t h e   b i g   a n d  

l i t t l e   t o e s ,   and  a  r o u n d e d   r i d g e   (17 )   as  a  g r i p p i n g   b a r   f o r  

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

h e e l   cup  r e g i o n   and  a  r e g i o n   of  t h e   s h a n k   p o r t i o n   s u p p o r t i n g  

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

h e e l   and  t h e   a r e a   u n d e r   t h e   ma in   l o n g i t u d i n a l   a r c h   of  t h e   f o o t  

a r e   f o r m e d   by  t h e   s o f t e r   m a t e r i a l   ( a t   1 2 ) ,   t h e   u p p e r   s u r f a c e  

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

( a t   9)  u n d e r   t h e   ma in   l o n g i t u d i n a l   a r c h   of  t he   f o o t   so  as  t o  

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

in  w a l k i n g .  
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