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@  Variable  adjustable  shoe  inserts. 

An  orthotic  appliance  which  engages  a  plantar  surface  of  a 
person's  foot  which  includes  an  initial  blank  having  a  top  surface 
that  generally  follows  the  contour  of  the  plantar  surface  of  the 
person's  foot,  and  a  bottom  surface  having  a  zone  of  disparate 
resiliency  adapted  to  receive  thereon  shock  absorption  enhanc- 
ing  instrumentalities  and  an  underlying  cap,  all  of  which  are  fused 
together  to  form  a  laminate  which  encourages  the  foot  to  be 
cradled  upon  heel  strike,  allowing  the  transition  from  heel  strike  to 
mid-gait  to  occur  with  the  foot  in  a  neutral  position,  allowing 
elongation  and  preparing  the  foot  for  toe  roll  propulsive  phase 
with  associated  shock  absorption,  and  a  sufficient  resiliency  to 
allow  the  insert  to  return  to  an  initial  state  for  the  successive  cycle. 



This   i n v e n t i o n   r e l a t e s   g e n e r a l l y   to  o r t h o t i c  
a p p l i a n c e s   for   f e e t   and  c o n s t i t u t e s   f u r t h e r   d e v e l o p m e n t  
s i n c e   my  p e n d i n g   a p p l i c a t i o n s   S e r i a l   No.  3 2 4 , 8 2 0 ,   f i l e d  
November  25,  1981  and  S e r i a l   No.  4 3 1 , 2 9 1 ,   f i l e d  

Sep t ember   30,  1982  both   of  which  are   i n c o r p o r a t e d   i n  

t h e i r   e n t i r e t y   h e r e w i t h   by  r e f e r e n c e .  

F a i r l y   r e c e n t l y ,   g r e a t e r   a t t e m p t s   have  been  made  t o  

p r o v i d e   f o o t w e a r   which  is   a n a t o m i c a l l y   c o r r e c t   so  as  t o  

not   only  i n c r e a s e   the  c o m f o r t   of  t he   w e a r e r ,   but  a l s o  

m i n i m i z e   f a t i g u e   and  i n j u r i e s .   T h i s   r e q u i r e s   an  a n a l y s i s  

of  the   t y p i c a l   g a i t .   When  one  is  moving  s u b s t a n t i a l l y   i n  

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

p h a s e s .   F i r s t ,   the  hee l   s t r i k e   phase   o c c u r s   d u r i n g   w h i c h  

the  f o o t   is  e s s e n t i a l l y   a  "mobi le   a d a p t o r "   r e a d y   t o  

conform  to  the  t o p o g r a p h i c a l   c o n t o u r s   e n c o u n t e r e d .   Some 

of  the  i m p a c t   f o r c e s   a r e   d i s s i p a t e d   t h r o u g h   the  ank le   a n d  

leg   bones   to  the  upper   t o r s o ,   wh i l e   o t h e r   impac t   f o r c e s  

are   t r a n s l a t e d   a l ong   the   l e n g t h   of  the   f o o t .   The  p r o p e r  

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

s t r i k e   phase   p r o d u c e   a  n a t u r a l   shock  a b s o r p t i o n  

mechan i sm.   Second ,   the  t r a n s i t i o n   or  m i d - g a i t   p h a s e  

t r a n s f o r m s   the  mob i l e   a d a p t o r   in to   a  " r i g i d   l e v e r "  

whereby   the  m i d - t a r s a l   j o i n t   becomes  l o c k e d   p r e p a r i n g   t h e  

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

s t a b l e   manner  t h r o u g h o u t   the  f o o t   d u r i n g   the   r e m a i n d e r   o f  

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

the  a n k l e   and  leg   bones  to  the  upper   t o r s o .   T h i r d ,   t h e  

" toe   r o l l "   phase   f i n i s h e s   the  g a i t   c y c l e   and  c o n s t i t u t e s  



the   f i n a l   p r o p u l s i v e   and  t r a n s l a t o r y   phase  of  g a i t .  
A f t e r   the  toe  l e a v e s   the  g r o u n d ,   the  swing  phase   of  t h e  
next   s t e p   b e g i n s   in  which  the  o t h e r   f o o t   is   i n v o l v e d   i n  
the  hee l   s t r i k e   p h a s e .   The  c r i t i c a l   phase   is  t h e  
m i d - g a i t   or  t r a n s i t i o n   phase   where  the  foo t   i s  
t r a n s f o r m e d   from  a  "mobi le   a d a p t o r "   to  a  " r i g i d   l e v e r " .  
The  optimum  c o n f i g u r a t i o n   for   the  ank le   and  t a r s a l   j o i n t  
a t   t h i s   p o i n t   is  to  have  the  s u b - t a i l o r   j o i n t   in  a  
n e u t r a l   p o s i t i o n   as  the  m i d - t a r s a l   j o i n t   becomes  l o c k e d  
and  the  f o o t   becomes  a  " r i g i d   l e v e r " .   This  a l l o w s   t h e  
impac t   l o a d   to  be  p r o p e r l y   d i s s i p a t e d   and  t r a n s l a t e d .  
While  p o d i a t r i s t s   have  long  been  aware  of  the   need  t o  
m a i n t a i n   the  f o o t ' s   p rope r   o r i e n t a t i o n   r e l a t i v e   to  t h e  

leg   to  p r o v i d e   a  " r i g i d   l e v e r "   and  a c c o r d i n g l y   h a v e  

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

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

a f t e r   a  c e r t a i n   amount  of  d i s c o m f o r t   a n d / o r   damage  h a s  
been  d o n e .  

The  f o l l o w i n g   c i t a t i o n s   r e f l e c t   the  s t a t e - o f - t h e - a r t  

of  which  a p p l i c a n t   is   aware  i n s o f a r   as  t h e s e   c i t a t i o n s  

a p p e a r   to  be  germane  to  the  p a t e n t   p r o c e s s :  

1 , 7 4 1 , 4 1 9   J o n e s  

2 , 6 6 9 , 9 1 9 ,   R i g g s  

3 , 9 2 2 , 8 0 1 ,   Z e n t e  

1 , 2 4 0 , 0 6 6 ,   F r e n c h - S t r a s b a c h  

4 6 5 , 9 4 0 ,   B r i t i s h - K i n g  

A d v e r t i s e m e n t   from  R u n n e r ' s   W o r l d - J u l y   1 9 8 2 - S a u c o n y  

Of  t h e s e ,   the  p a t e n t   to  R i t c h e y   a p p e a r s   to  be  o f  

g r e a t   i n t e r e s t   s i n c e   he  t e a c h e s   the  use  of  an  o r t h o p e d i c  

d e v i c e   s u i t a b l y   p o s i t i o n e d   w i t h i n   a  shoe  or  the   l i k e ,   i n  



which  the  upper   s u r f a c e   t h e r e o f   has  a  complex  c o n t o u r  
a d d r e s s e d   to  the  p e c u l i a r i t i e s   of  a  g iven   f o o t .   The  
i n s t a n t   i n v e n t i o n   can  be  c o n t r a s t e d   over  t h i s   p r i o r   a r t  

by  n o t i n g   the   c o n t r a s t i n g   ease   w i th   which  the  a p p a r a t u s  
a c c o r d i n g   to  the  i n s t a n t   a p p l i c a t i o n   can  be  i n i t i a l l y  
f i t t e d   to  a  p e r s o n ,   or  s u c c e s s i v e l y   f i t t e d   as  a  f u n c t i o n  
of  t ime ,   w h i l e   p r o v i d i n g   immed ia t e   r e l i e f .  

S i m i l a r l y ,   the  p a t e n t   to  Riggs  t e a c h e s   the  use  of  a n  
i n s o l e   type   a p p l i a n c e   h a v i n g   a  compound  c o n t o u r   l i k e   t h e  

R i t c h e y   i n v e n t i o n   c o n f i g u r e d   in  such  a  manner  as  t o  

p r o v i d e   f o o t   r e l i e f   ba sed   on  R i g g ' s   p e r c e p t i o n   of  a  

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

S i m i l a r l y ,   the   Zente   p a t e n t   t e a c h e s   the   use  of  a  

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

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

which  are   s t r a t e g i c a l l y   p l a c e d   be tween  upper   an  l o w e r  

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

fo r   v a r i o u s   p a r t s   of  the  f o o t .  

The  p u b l i c a t i o n   from  the   J u l y   1982  e d i t i o n   o f  

R u n n e r ' s   World  p r o v i d e s   a  s u b s t a n t i a l l y   h o r s e s h o e - s h a p e d  

p l a s t i c   i n s e r t   p r e f e r a b l y   formed  of  H y t r i l   a d a p t e d   to   b e  

p l a c e d   in  a  r e a r   f o o t   a rea   of  the  shoe  be tween   a  m i d - s o l e  

and  an  u p p e r .   This   d e v i c e   is  p r e d i c a t e d   on  t h e  

a s s u m p t i o n   t h a t   hee l   s t r i k e   i s   i n i t i a t e d   on  the  o u t s i d e  

a rea   of  the   f o o t ,   and  a c c o r d i n g l y   a t t e m p t s   to  d i s t r i b u t e  

the  l oad   more  e v e n l y   a r o u n d   the  h e e l   a r e a   p r e s u m a b l y   d u e  

to  the  i n t r i n s i c   shock  a b s o r p t i o n   p r o p e r t i e s   a t t e n d a n t  

wi th   the  use  of  H y t r i l .   As  e x e m p l i f i e d   in  o t h e r   p r i o r  

a r t   d e v i c e s   d i s c u s s e d   s u p r a ,   the  a s s o c i a t e d   i n s e r t  

d e f i n e d   in  t h i s   c i t a t i o n   is  ba sed   on  a  p r e d i s p o s e d  

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



is  p r o v i d e d   in  an  a t t e m p t   to  r e c t i f y   a  p e r c e p t i o n   of  a  
u n i v e r s a l   f o o t   d i s o r d e r .  

The  i n s t a n t   a p p l i c a t i o n   is   d i s t i n g u i s h e d   over   t h e s e  
c i t a t i o n s   in  t h a t   an  i n s t r u m e n t a l i t y   has  been  p r o v i d e d  
which  i n c l u d e s   an  i n i t i a l   blank  h a v i n g   an  upper   s u r f a c e  
t h a t   g e n e r a l l y   f o l l o w s   the   con tou r   of  the  p l a n t e r   s u r f a c e  
of  a  p e r s o n ' s   f o o t ,   and  i n c l u d e s   a  bo t tom  s u r f a c e   h a v i n g  
a  zone  of  d i s p a r a t e   r e s i l i e n c y   r e l a t i v e   to  a r e a   a d j a c e n t  
the  zone  so  t h a t   d u r i n g   the   g a i t   c y c l e ,   the  i n s e r t   i s  
de fo rmed   in  a  c o n t r o l l e d   manner  so  t h a t   the  a p p l i a n c e   by  
i t s   c o n t r o l l e d   d e f o r m a t i o n   e n c o u r a g e s   the  f o o t   a s s o c i a t e d  
wi th   the  a p p l i a n c e   to  be  o r i e n t e d   in  such  a  manner  t h a t  
the  g a i t   phase   from  a  mobi le   a d a p t o r   to  a  r i g i d   l e v e r  
o c c u r s   such  t h a t   the  f oo t   is  d i s p o s e d   in  a  n e u t r a l  
p o s i t i o n .   That  i s ,   the  t a r s a l   j o i n t  a n d   i t s   r e l a t i o n s h i p  
to  the  s u b - t a i l o r   j o i n t   is  r e l a t i v e l y   n e u t r a l   as  t h e  
m i d - t a r s a l   j o i n t   becomes  l o c k e d   so  t h a t   the  t r a n s m i s s i o n  
of  f o r c e s   a l o n g   the  bone  s t r u c t u r e   from  the   f o o t ,   t h r o u g h  
the  a n k l e   and  up  the  l eg   occur   in  a  most  e f f i c i e n t   m a n n e r  
and  unwanted   t o r s i o n s   and  s t r e s s   have  been  a v o i d e d ,   w h i c h  

can  cause   s t r a i n   a long   the   a n k l e ,   knee ,   h ip ,   smal l   of  t h e  
back,   e t c .  

More  p a r t i c u l a r l y ,   the  i n s e r t   a c c o r d i n g   to  t h e  
i n s t a n t   i n v e n t i o n   p r o v i d e s   a  zone  of  d i s p a r a t e   r e s i l i e n c y  
which  accommodates   a  p e r s o n ' s   f o o t   d u r i n g   the   normal  g a i t  

c y c l e   w h e r e i n   the  foo t   e x p e r i e n c e s   n a t u r a l   e l o n g a t i o n  

a long   the   l o n g i t u d i n a l   e x t e n t   t h e r e o f ,   the  zone  o f  

d i s p a r a t e   r e s i l i e n c y   d e f o r m i n g   in  a  p r e d e t e r m i n e d   f a s h i o n  
so  as  to  accommodate   the  d i s t o r t i o n   of  t he   f o o t   w h i l e  

c o n c o m i t a n t l y   u r g i n g   the  f o o t   in  the  p r e f e r r e d   n e u t r a l  

p o s i t i o n   d u r i n g   the   c r i t i c a l   phase   from  heel   s t r i k e   t o  

m i d - g a i t .   To  t h i s   end,  an  a p p r o p r i a t e   r e c e s s   is  p r o v i d e d  



on  a  b o t t o m   s u r f a c e   of  the  i n s e r t   which  is  s u p p l e m e n t e d  
wi th   a  pad  whose  d u r o m e t r i c   v a l u e   and  t h e r e f o r e  

r e s i l i e n c y   can  be  a l t e r e d   to  accommoda te   d i f f e r e n t  

c o n d i t i o n s .  

A  f u r t h e r   i n s t r u m e n t a l i t y   is  p r o v i d e d   which  is  o f  

g e n e r a l   h o r s e s h o e   c o n f i g u r a t i o n   and  formed  from  a  c o r k  
r e s i n   c o m p o s i t e   which   when  h e a t e d   e x p a n d s   s u b s t a n t i a l l y  
beyond  i t s   o r i g i n a l   d i m e n s i o n   and  is  c a p a b l e   when  h e a t e d ,  
to  de form  in  a  c o n t r o l l e d   manner  w i th   s u i t a b l e   p r e s s u r e  
a p p l i e d   t h e r e o n .   By  a c c u r a t e l y   d e f o r m i n g   t h i s  

h o r s e s h o e - s h a p e d   p i e c e   when  the  f o o t   is  in  a  l o c k e d   o r  
r i g i d   l e v e r   p o s i t i o n ,   the  i n s e r t   a s s o c i a t e d   with  t h e  

i n s t a n t   a p p l i c a t i o n   w i l l   c o n t i n u o u s l y   and  d y n a m i c a l l y  

urge  the  f o o t   i n to   t h i s   n e u t r a l   p o s i t i o n   d u r i n g   t h e  

t r a n s i t i o n   from  hee l   s t r i k e   to  m i d - g a i t .  

A  f u r t h e r   i n s t r u m e n t a l i t y   is  p r o v i d e d   which  p r o v i d e s  

a  cap  on  the  bo t tom  of  t he   i n s e r t   a d a p t e d   to   r e t a i n   t h e  

r e s i l i e n t   pad,  h o r s e s h o e   cork  r e s i n   and  f u l l   l e n g t h   b l a n k  

and  b ind  them  a l l   t o g e t h e r ,   the  cap  formed  from  a  

r e l a t i v e l y   r i g i d   m a t e r i a l ,   the  t o t a l   a p p l i a n c e   b e c o m i n g  

an  i n t e g r a l   p i e c e   when  the  cork   r e s i n   is   a l l o w e d   to   c u r e .  

The  cap,   be ing   formed  from  a  r i g i d   m a t e r i a l ,   a l l o w s  

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

cap  p r e f e r r e d   a r e a s   of  y i e l d i n g   d e f o r m a t i o n ,   so  as  t o  

f u r t h e r   e n c o u r a g e   phenomena  such  as  hee l   cupp ing   a n d  

i n s e r t   d e f o r m a t i o n   to  a l l o w   a c c o m m o d a t i o n   of  the   f o o t  

d u r i n g   e l o n g a t i o n   and  d u r i n g   t he   t r a n s i t i o n   from  the   h e e l  

s t r i k e   to  the   m i d - g a i t   to  the  toe  r o l l   p h a s e s .  



SUMMARY AND OBJECTS OF  THE  INVENTION 

Thus,  i t   is   a  p r i m a r y   o b j e c t   of  t h i s   i n v e n t i o n   t o  

p r o v i d e   an  o r t h o t i c   i n s e r t   t h a t   is  to  be  d i s p o s e d   w i t h i n  

a  shoe ,   b o o t ,   or  the  l i k e   whose  c o n t o u r   and  a n g u l a t i o n   i s  

a d a p t e d   to  s u p p o r t   the  foo t   p r o p e r l y   and  e n c o u r a g e   a  
b a l a n c e d   r e l a t i o n s h i p   of  the   a s s o c i a t e d   f o o t   b o n e s  

p a r t i c u l a r l y   the  s u b - t a i l o r   j o i n t   and  the  m i d - t a r s a l  

j o i n t   to  e n c o u r a g e   b e n e f i c i a l   f o r c e   d i s s i p a t i o n   a n d  

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

anatomy  of  a  p e r s o n ' s   f o o t   and  l e g .  

I t   is   a  f u r t h e r   o b j e c t   of  t h i s   i n v e n t i o n   to  p r o v i d e   a  

d e v i c e   as  c h a r a c t e r i z e d   above  which  is  r e l a t i v e l y  

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

c o n s t r u c t i o n ,   safe   to  use ,   and  l ends   i t s e l f   to  m a s s  

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

I t   is   a  s t i l l   f u r t h e r   o b j e c t   of  t h i s   i n v e n t i o n   t o  

p r o v i d e   a  d e v i c e   as  c h a r a c t e r i z e d   above   which  is  s o  

c o n f i g u r e d   as  to  l end   i t s e l f   by  a d a p t a t i o n   to  a  p l u r a l i t y  

of  s p e c i f i c   needs   such  as  w a l k i n g ,   r u n n i n g ,  b a s k e t b a l l ,  

r a c q u e t b a l l ,   t e n n i s ,   e t c . ,   s p e c i f i c a l l y   by  j u d i c i o u s  

s e l e c t i o n   of  the  p l u r a l   componen t s   for   the  a s s o c i a t e d  

u s e .  

A  f u r t h e r   o b j e c t   of  t h i s   i n v e n t i o n   c o n t e m p l a t e s  

p r o v i d i n g   a  d e v i c e   as  c h a r a c t e r i z e d   above   w h i c h  

e n c o u r a g e s   a  p r o p e r   o r i e n t a t i o n   of  t he   f o o t   and  i t s  

a s s o c i a t e d   bones  r e l a t i v e   to  the   leg  in  such  a  m a n n e r  

t h a t   the   w e i g h t   d i s t r i b u t i o n   is  s u b s t a n t i a l l y   u n i f o r m  

a long   the   l o n g i t u d i n a l   a x i s   of  the   f o o t   based   upon  t h e  

i n d i v i d u a l   f oo t   c o m p o n e n t ' s   w e i g h t   b e a r i n g   a b i l i t y .  

A  f u r t h e r   o b j e c t   of  t h i s   i n v e n t i o n   is  to  p r o v i d e   a  

d e v i c e   which  a s s i s t s   in  o r i e n t i n g   the   s u b - t a i l o r   j o i n t   s o  



as  to  be  more  a l i g n e d   t o w a r d s   a  n e u t r a l   p o s i t i o n   and  t h e  

m i d - t a r s a l   j o i n t   in  a  more  f u n c t i o n a l   p o s i t i o n ,   t h a t   i s  

l o c k e d .  

These  and  o t h e r   o b j e c t s   w i l l   be  made  m a n i f e s t   w h e n  

c o n s i d e r i n g   the  f o l l o w i n g   d e t a i l e d   s p e c i f i c a t i o n   when  

t a k e n   in  c o n j u n c t i o n   w i th   the  appended   d rawing   f i g u r e s .  



BRIEF DESCRIPTION  OF THE  DRAWING. FIGURES 

F i g u r e   1  is  a  bot tom  p l an   view  of  the   a p p l i a n c e  

a c c o r d i n g   to  the  i n s t a n t   i n v e n t i o n .  

F i g u r e   2  is  a  s i d e   view  t h e r e o f .  

F i g u r e   3  i s   a  s e c t i o n a l   view  t a k e n   a long  l i n e s   3-3  o f  

F i g u r e   1 .  

F i g u r e   4  is  a  s e c t i o n a l   view  t a k e n   a long   l i n e s   4-4  o f  

F i g u r e   1 .  

F i g u r e   5  is  an  e x p l o d e d   p e r s p e c t i v e   view  of  t h e  

componen t s   a s s o c i a t e d   wi th   the  a p p l i a n c e   d e l i n e a t e d  

h e r e i n a b o v e .  

F i g u r e   6  is  a  bot tom  p e r s p e c t i v e   view  of  the   t o p m o s t  

o r t h o t i c   b l ank   showing  i t s   c o n t o u r .  

F i g u r e   7  is  a  top  p e r s p e c t i v e   of  a n o t h e r   form  o f  

u n d e r l y i n g   c a p .  

F i g u r e   8  is  a  bo t tom  p e r s p e c t i v e   of  F i g u r e   7 .  



BRIEF  DESCRIPTION OF THE  PREFERRED  EMBODIMENT 

R e f e r r i n g   to  the  d r a w i n g s   now,  w h e r e i n   l i k e   r e f e r e n c e  

n u m e r a l s   r e f e r   to  l i k e   p a r t s   t h r o u g h o u t   the   v a r i o u s  

d r a w i n g   f i g u r e s ,   r e f e r e n c e   numera l   10  is  d i r e c t e d   to  t h e  

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

As  shown  in  the   d r a w i n g   f i g u r e s ,   the   i n s e r t   10  i s  

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

l e n g t h   b l ank   B  d e f i n i n g   a  t opmos t   p o r t i o n ,   and  a  cap  C 

d e f i n i n g  a   l o w e r m o s t   p o r t i o n ,   the   cap  C  e x t e n d s   from  t h e  

m e t a t a r s a l   head  a r e a   8  r e a r w a r d l y   to  a  hee l   a r e a   6,  a  

r e s i l i e n t   pad  29  and  a  h o r s e s h o e - s h a p e d   cork   r e s i n  

i n s e r t   1 2 .  

The  f u l l   l e n g t h   upper   b lank   B  has  a  top  s u r f a c e   1 

formed  from  an  a b r a s i o n   r e s i s t a n t   padded  m a t e r i a l   such  a s  

s y n t h e t i c   f a b r i c ,   n y l o n ,   d a c r o n ,   f e l t ,   c l o t h   or  the   l i k e  

and  a  r e s i l i e n t   u n d e r l y i n g   s u b s t r a t e   2  formed  from  r u b b e r  

or  i t s   e q u i v a l e n t   which   padded   m a t e r i a l   and  r u b b e r  

s u b s t r a t e   a re   i n t e r c o n n e c t e d   by  means  of  a d h e s i o n   o r  

f u s i o n .   The  l o w e r m o s t   p o r t i o n   of  the   f u l l   l e n g t h   b l a n k  

d e f i n e s   a  bot tom  l a y e r   3  formed  from  a  foamed  m a t e r i a l  

such  as  F r e e l e n - ,   P l a s t i z o t e * ,   or  any  o t h e r   opened  o r  

c l o s e d   c e l l   foam  c h a r a c t e r i z e d   as  b e i n g   r e l a t i v e l y  

r e s i l i e n t ,   hav ing   s u f f i c i e n t   memory  to  r e t u r n   to  i t s  

o r i g i n a l   s t a t e   when  u n s t r e s s e d ,   and  c a p a b l e   of  m o d e r a t e  

shock  a b s o r p t i o n   p r o p e r t i e s   and  l o a d s .  

The  cap  C  is   formed  from  a  m a t e r i a l   which  i s  

c o m p a r a t i v e l y   r i g i d   when  c o n t r a s t e d   wi th   the  upper   f u l l  

l e n g t h   b l ank   B,  and  may  be  formed  from  p o l y e t h y l e n e ,  

p o l y p r o p y l e n e   (wi th   or  w i t h o u t   d i l u e n t s   such  as  t a l c ) ,  

epoxy  and  f i b e r g l a s s ,   g r a p h i t e   f i b e r s   combined  wi th   a  

r e s i n ,   p o l y u r e t h e n e   f i b e r s   bound  in  a  r e s i n ,   or  k e l v a r  



f i b e r s   wi th   r e s i n ;   a l l   of  the  above  p r e f e r r e d  
c o n s t i t u e n t s   of  the   cap  be ing   c h a r a c t e r i z e d   as  h a v i n g  a  
p r e d e t e r m i n e d   and  p rog rammab le   r e s i s t a n c e   to  d e f o r m a t i o n  

and  t o r s i o n   in  such  a  manner  t h a t   when  d i s t o r t e d ,   f i b e r s  

a s s o c i a t e d   t h e r e w i t h   (or  p l a s t i c s   as  poured)   r e a c t   t o  

d e f o r m a t i o n   in  a  d e s i r e d   manner  to  be  d e f i n e d  

h e r e i n a f t e r .  

Also  i n c l u d e d   in  the  p r e f e r r e d   c o n f i g u r a t i o n  

a c c o r d i n g   to  the  i n s t a n t   i n v e n t i o n   is   an  i n t e r m e d i a t e  

member  12  d i s p o s e d   be tween   the   cap  and  the   b l a n k .   T h i s  

member  12  is  p r e f e r a b l y   formed  from  a  cork  r e s i n   m i x t u r e  

c h a r a c t e r i z e d   in  i t s   a b i l i t y   to  expand  two  to  t h r e e   t i m e s  

i t s   o r i g i n a l   volume  when  h e a t e d   and  as  shown  in  t h e  

d r a w i n g s   i s   of  s u b s t a n t i a l l y   U-shaped   c o n f i g u r a t i o n  

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

l o n g i t u d i n a l   r e c e s s   9  d i s p o s e d   on  and  p r o v i d e d   on  t h e  

bo t tom  face   of  the  b l ank   B.  The  cork  r e s i n   l a y e r   12  h a s  

a  c o n t o u r   c o m p l e m e n t a l   to  a  p o r t i o n   of  t he   bo t tom  s u r f a c e  

of  the  f u l l   l e n g t h   b l ank   B  so  t h a t   t h e r e   is  n a t u r a l  

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

p o r t i o n   of  the  b l ank   is  p r o v i d e d   wi th   a  p e r i p h e r a l  

m a r g i n a l   wa l l   14  t h a t   e x t e n d s   from  the   heel   a r e a   f o r w a r d  

and  t a p e r s   to  a  r e l a t i v e l y   smooth  t r a n s i t i o n   a d j a c e n t   t h e  

m e t a t a r s a l   head  a r e a   of  the   f o o t ,   and  has  a  c o m p l e x  

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

r e s i n   i n t e r m e d i a t e   l a y e r   t h e r e a t .   The  cork   l a y e r  

r e s i n   12  has  a  c e n t r a l   v o i d ,   so  as  to  d e f i n e   i t s   U - s h a p e d  

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

of  a  r e s i l i e n t   pad  29  h a v i n g   a  r e a r   p o r t i o n   c o m p l e m e n t a l  

to  the   c o n f i g u r a t i o n   of  t he   U-shaped   cork  r e s i n  

i n t e r m e d i a t e   l a y e r   so  t h a t   t h e r e   i s   min ima l   o v e r l a p .  

Thus,   the  r e s i l i e n t   pad  29  has  a  somewhat  b u l b o u s   h e e l  



a r e a   which  n a r r o w s   a long   a  m e d i a l   e x t e n t   t h e r e o f   a n d  
f l a r e s   f o r w a r d l y   and  o u t w a r d l y   to  the  m e t a t a r s a l   h e a d  

a r e a ,   the  r e s i l i e n t   pad  29  t e r m i n a t i n g   a d j a c e n t   and  j u s t  
b e h i n d   the   t o e s   of  the   u se r   so  t h a t   the  m e t a t a r s a l   h e a d  

of  the  p e r s o n   w e a r i n g   the   d e v i c e   is  p r o v i d e d   wi th   a n  

u n d e r l y i n g   pad.   In  o r d e r   to  accommodate   the  r e s i l i e n t  

pad  29,  a  c o m p l e m e n t a l l y   formed  r e c e s s   9  is  p r o v i d e d   on  a  
bot tom  face   of  the   b lank   B  so  t h a t   t h e r e   is  r e ady   a n d  

f a c i l e   r e g i s t r y   be tween   the  r e s i l i e n t   pad  29  and  t h e  

r e c e s s   9 .  

In  a d d i t i o n ,   the  m a r g i n a l   wa l l   14  of  t he   b l ank   i s  

s u f f i c i e n t l y   s c u l p t e d   as  is  the  h o r s e s h o e - s h a p e d   c o r k  

r e s i n   i n t e r m e d i a t e   p i e c e   12  t h a t   the  cap  C  can  have  i t s  

u p w a r d l y   e x t e n d i n g   edge  17  of  p e r i p h e r a l   wa l l   4  e n g a g e  
the  p e r i p h e r a l   s h e l f   15  d i s p o s e d   a r o u n d   the   b l ank   B.  As 

shown  in  the  d r a w i n g s ,   an  upper   rim  16  of  the   b l ank   B  i s  

p r o v i d e d   above  the  s h e l f   15,  and  is   s u i t a b l y   c o n t o u r e d  

such  t h a t   when  a l l   e l e m e n t s   are   a s s e m b l e d ,   a  s m o o t h  

t r a n s i t i o n   e x i s t s   be tween   the   l a t e r a l   wa l l   of  t he   cap  a n d  

the  b l a n k ,   s i n c e   the  s h e l f   15  is  d i m e n s i o n e d   t o  

accommodate   not  only   the  t h i c k n e s s   d e f i n e d   by  edge  17  o f  

the  cap  wa l l   4,  but  a l s o   the  c o r k .  

Thus,   the  top  s u r f a c e   of  the   cork   r e s i n   l a y e r   12  h a s  

a  c o n t o u r   c o m p l e m e n t a l   to  the  r e g i s t e r i n g   bo t tom  s u r f a c e  

of  the  f u l l   l e n g t h   b lank   so  t h a t   t h e r e   is  n a t u r a l   n e s t i n g  

t h e r e b e t w e e n .   A  c h a r a c t e r i s t i c   of  the   cork  r e s i n  

c o m p o s i t i o n   i s   t h a t   upon  h e a t i n g   and  e x p a n s i o n ,   i t   w i l l  

deform  under   p r e s s u r e   (as  by  o n e ' s   f o o t   in  a  c o n t r o l l e d  

w e a r i n g   s i t u a t i o n )   to  f i l l   any  a s s o c i a t e d   v o i d ,   a n d  

t h e r e f o r e   the  cap  C  formed  of  the  m a t e r i a l   s e t   f o r t h   a s  

above  w i l l   d e f i n e   the  f i n i s h e d   bot tom  c o n f i g u r a t i o n   o f  

the  cork  r e s i n   l a y e r   12  wi th   the  cork  r e s i n   a d a p t e d   to   b e  



r e c e i v e d   w i t h i n   the  a s s o c i a t e d   a p e r t u r e s   of  t he   cap  a s  
w i l l   now  be  d e f i n e d .  

A  p l u r a l i t y   of  a p e r t u r e s   11  a re   p r o v i d e d   on  t h e  
m e d i a l   and  l a t e r a l   segments   of  the  cap,  and  as  shown  i n  

F i g u r e   5  a re   d i s p o s e d   on  the  h o r i z o n t a l   p l a n a r   s u r f a c e   5 

of  the  cap.  When  the  cork  is  s u i t a b l y   h e a t e d ,   t h e  

a p e r t u r e s   11  a long   wi th   s m a l l e r   a p e r t u r e s   32  a re   a d a p t e d  
to  be  f i l l e d   with  the  cork  r e s i n   so  t h a t   the   cap  i s  

i n e x t r i c a b l y   bound  to  the   c o r k .   In  t u r n ,   the  cork   is   o f  

such  a  n a t u r e   t h a t   i t   w i l l   r e a c t   and  b ind   to  t h e  

P l a s t i z o t e - ,   or  F r e e l e n -   bot tom  s u r f a c e   of  the   b l ank   s o  

t h a t   the   d e v i c e   is  p r o v i d e d   with  a  u n i t a r y   s t r u c t u r e .  

S ince   some  of  the   cork   w i l l   a l s o   expand  s u f f i c i e n t l y   t o  

engage  a  p o r t i o n   of  the  r e s i l i e n t   pad  29,  the   pad  29  w i l l  

a l s o   become  an  i n t r i n s i c   p a r t   of  the   c o m p o s i t e   t h u s  

fo rmed .   A d d i t i o n a l l y ,   as  can  be  r e a d i l y   u n d e r s t o o d ,   t h e  

a p e r t u r e s   32  or  11  can  i n i t i a l l y   be  p r o v i d e d   w i t h  

r e s i l i e n t   p l u g s   of  s o r b a t h a n e   or  the   l i k e   p r i o r   t o  

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

p l u g s   P  w i l l   thus   be  bonded  to  the  o r t h o t i c   i n s e r t .  

As  shown  in  the  f i g u r e s ,   the  f u l l   l e n g t h   b lank   B  i s  

p r o v i d e d   a l o n g   the  m e d i a l ,   l a t e r a l   and  h e e l   a s p e c t   wi th   a  

s i d e   wa l l   14  a d a p t e d   to  be  d i m e n s i o n e d   in  a c c o r d a n c e   w i t h  

the   wid th   and  h e i g h t h   of  the   c o r r e s p o n d i n g   w a l l s   4  of  t h e  

cap  so  t h a t   when  upon  a s s e m b l y ,   a  f l u s h   p e r i p h e r a l   w a l l  

is  p r o v i d e d .   To  t h i s   end,  the  s i d e   wa l l   14  d e f i n e s  

( a long   wi th   the  s h e l f   15  and  an  upper  rim  16  o f f s e t   f r o m  

the  wa l l   14)  a  p e r i p h e r y   so  t h a t   the  t h i c k n e s s   of  t h e  

cap  17  is  s u b s t a n t i a l l y   the  same  as  the  s h e l f  

d i m e n s i o n   15  for   n e s t i n g   e n g a g e m e n t .   S ince   some 

m i g r a t i o n   of  the   cork  r e s i n   w i l l   occur   be tween   the  i n n e r  

f ace   of  wa l l   4  of  the   cap  and  the  s i d e   wa l l   14  of  t h e  



b l a n k   B,  a  bond ing   has  been  e f f e c t e d   t h e r e   as  w e l l .   As 
is  a p p a r e n t   from  v i e w i n g   F i g u r e   5,  the  cork   r e s i n   l a y e r  
is  p r o v i d e d   wi th   p e r i p h e r a l   edges   t h a t   have  a  f e a t h e r e d  

t a p e r ,   so  t h a t   cork   m i g r a t i o n   i n t o   a d j a c e n t   a r e a s   of  t h e  

b lank   and  the  cap  can  r e a d i l y   o c c u r .  

Thus,   wi th   the  p r o v i s i o n   of  the   r e s i l i e n t   pad  29  i n  

c o m b i n a t i o n   wi th   the  cork  r e s i n   l a y e r ,   an  o r t h o t i c  

a p p l i a n c e   has  been  p r o v i d e d   which  has  an  i m p r o v e d  

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

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

be tween   not  on ly   the  b lank  but  a l s o   the   cap,  s t r e n g t h  

d e r i v e d   from  the  cap  w i l l   a l l ow   d i s t o r t i o n   of  t he   i n s e r t  

d u r i n g   the  normal   g a i t   c y c l e   w i t h o u t   d e l a m i n a t i o n   o r  

d e t e r i o r a t i o n   of  the   c o m p o n e n t s .   S ince   the  cork   r e s i n  

l e n d s   i t s e l f   to  r eady   d e f o r m a t i o n   when  h e a t e d ,   m u l t i p l e  

o r t h o p e d i c   a d j u s t m e n t s   a re   p o s s i b l e   by  use  of  t he   c o r k  

r e s i n   l a y e r .  

The  cap  C  a l s o   i n c l u d e s   a  m e t a t a r s a l   head  a r e a   8 

p r o v i d e d   wi th   a  p l u r a l i t y   of  l o n g i t u d i n a l l y   e x t e n d i n g  

s l o t s   33,  each  s l o t   t e r m i n a t i n g   in  an  a p e r t u r e   34.  I n  

t h i s   c a s e ,   i t   shou ld   be  c l e a r   t h a t   the  r e s i l i e n t   pad  29 

e x t e n d s   beyond  the   l e n g t h   of  the   m e t a t a r s a l   head  a r e a   a n d  

in  f a c t   e x t e n d s   c l o s e r   to  the  t o e s ,   f o r w a r d   the  c a p .  
Thus,  the  l e a d i n g   edge  of  the   cap  is   a p p r o p r i a t e l y  

c u s h i o n e d   and  s u p p l e m e n t e d   wi th   a d d i t i o n a l   r e s i l i e n c e   by  

means  of  the   r e s i l i e n t   pad  29.  In  t h i s   m a n n e r ,   r e l i e v i n g  

p r e s s u r e   on  c e r t a i n   m e t a t a r s a l   head  a r e a s   can  b e  

e v i d e n c e d   for   the  b e n e f i t   of  p e o p l e   e x p e r i e n c i n g  

m e t a t a r s a l   d i s c o m f o r t ,   commonly  g e r i a t r i c   p a t i e n t s .   One 

p r e f e r r e d   t e c h n i q u e   would  be  to  remove  a  p o r t i o n   of  t h e  

cap  t h a t   e x t e n d s   be tween   a d j a c e n t   s l o t s   33  so  t h a t   a r e a  

of  the   f o o t   is   a t   a  d i f f e r e n t   h o r i z o n t a l   l e v e l   when 



r e c e i v i n g   p r e s s u r e   from  the  s u p p o r t   the   cap  p r o v i d e s   o n  
the  f o o t ,   p r o v i d i n g   a  r e l i e v e d   a r e a .   A d d i t i o n a l l y ,   i t   i s  

c o n t e m p l a t e d   t h a t   p r o v i d i n g   the  a p e r t u r e s  3 4   w i t h  

r e s i l i e n t   f i n g e r s   F  or  the   l i k e   for   e l e v a t i n g   c e r t a i n  

a r e a s   to  the  e x c l u s i o n   of  o t h e r s   can  p r o v i d e   a n  

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

be  p r o v i d e d   a l ong   the   m e t a t a r s a l   head  a r e a   for  t h e  

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

As  shown  in  the  d r a w i n g s ,   the   cap  has  a  m a i n  

s u r f a c e   5  which  i n c l u d e s   the  a p e r t u r e s   11,  w h i c h  

p e r i p h e r a l l y   run  a long   a  m e d i a l ,   l a t e r a l   and  c a l c a n e a l  

a s p e c t   of  the   cap  s u r f a c e .   In  a d d i t i o n ,   a  p l u r a l i t y   o f  

s m a l l e r   d i m e n s i o n e d   a p e r t u r e s   32  a re   s i m i l a r l y   p r o v i d e d  

a d a p t e d   to  r e c e i v e   e i t h e r   r e s i l i e n t   f i n g e r s ,   cork  r e s i n ,  

or  the  e q u i v a l e n t   fo r   s i m i l a r   a s s o c i a t e d   p u r p o s e s   a n d  

b e n e f i t s .   The  m a r g i n a l   wa l l   4  i n c l u d e s   a  c u r v e d   t o p  

edge  17  t h a t   i n c l u d e s   a  r e a r   wa l l   6  of  s u b s t a n t i a l l y  

u n i f o r m   h e i g h t h ,   but  as  the  w a l l   e x t e n d s   f o r w a r d l y ,   e a c h  

s ide   is  p r o v i d e d   wi th   one  downwardly   e x t e n d i n g   u n d u l a t i o n  

each  r e s p e c t i v e l y   o f f s e t   from  the   o t h e r   in  a  p l a n e  

t r a n s v e r s e   to  the  l o n g i t u d i n a l   a x i s ,   and  t h e r e a f t e r   a n  

upward ly   cu rved   segment   u l t i m a t e l y   t a p e r i n g   downwardly   t o  

the   f l a t   a r e a   of  the   cap  p r o x i m a t e   to  the  m e t a t a r s a l   h e a d  

a r e a .   A  c o m p l e m e n t a l   c o n t o u r   on  the  p e r i p h e r a l   wa l l   14 

of  the   f u l l   l e n g t h   b l ank   is  a l s o   d e f i n e d   so  t h a t   a n  

i n t e r l o c k i n g   is  p r o v i d e d   by  the  n e s t i n g   a r r a n g e m e n t   o f  

the  s h e l f   15  and  the  top   edge  17  and  the  u n d u l a t i o n s  

s e r v e   not  only   to  a s s u r e   r e g i s t r y   of  t he   b l ank   and  i t s  

cap,  but  a l s o   to  e n c o u r a g e   d e f o r m a t i o n   of  the  two  

r e l a t i v e   to  f o o t   p r e s s u r e   in  a  p r e d e t e r m i n e d   manner .   I t  

is  to  be  n o t e d   t h a t   the  media l   m a r g i n a l   s i d e   wa l l   h a s  

g r e a t e r   l e n g t h   than   the  l a t e r a l   wa l l   and  c o r r e s p o n d s   t o  



and  u n d e r l i e s   the  b l a n k ' s   a r c h   s u p p o r t   so  t h a t   t h e  

upward ly   e x t e n d i n g   p o r t i o n   f o r w a r d   of  the   u n d u l a t i o n   o n  
the  med ia l   s ide   t h e r e o f   u n d e r l i e s   and  c a u s e s   a d d i t i o n a l  
b e n e f i c i a l   s u p p o r t   of  the   a rch   member,  a  c o n s i d e r a t i o n  

not  n e c e s s a r y   on  the   l a t e r a l   a s p e c t   of  the   f oo t   on  i t s  

a s s o c i a t e d   o p p o s i t e   s i d e .  

I t   is  to  be  n o t e d   t h a t   the  h o r s e s h o e - s h a p e d   c o r k  
r e s i n   l a y e r   12  has  an  i n n e r   void   c o m p l e m e n t a l l y   formed  t o  
r e c e i v e   t h e r e w i t h i n   the  r e s i l i e n t   pad  29,  and  t h e r e f o r e  

the  i n n e r   v o i d   a rea   near   the   b i g h t   p o r t i o n   of  t h e  

h o r s e s h o e - s h a p e d   cork  r e s i n   l a y e r   12  has  a  b u l b o u s   r e a r  

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

f o o t ,   an  i n w a r d l y   d i r e c t e d   t a p e r e d   or  necked   down  a r e a  

s l i g h t l y   f o r w a r d   the  c a l c a n e a l   a r ea   and  an  o u t w a r d l y  
f l a r e d   and  o p e n i n g   l e g s   t h a t   i n c r e a s e s   to  the  a r e a   w h e r e  

the  m e t a t a r s a l   head  e x t e n d s   t r a n s v e r s e l y   a c r o s s   the  f o o t .  

The  l e a d i n g   edges   of  the   h o r s e s h o e - s h a p e d   cork  r e s i n  

l a y e r   comes  to  a  p o i n t ,   and  the  a rea   of  the   cork  r e s i n  

l a y e r   i m m e d i a t e l y   f o r w a r d   the   c a l c a n e a l   a r e a   is  t h i c k e n e d  

and  has  g r e a t e r   w i d t h   so  t h a t   the   cork  r e s i n   l a y e r   can  b e  

c a u s e d   to  expand  a l o n g   the   med ia l   and  l a t e r a l   a s p e c t   o f  

the  f oo t   to  p r o v i d e   a d d i t i o n a l   s u p p o r t   a l ong   the  a r c h  

a rea   on  the   med ia l   a s p e c t ,   and  on  an  opposed   l a t e r a l  

a s p e c t   as  w e l l .   As  shown  in  F i g u r e   6,  the   wa l l   14  of  t h e  

b lank   B  has  a  c o n t o u r   c o m p l e m e n t a l   to  t h a t   of  t he   c o r k  

r e s i n   l a y e r .   S ince   the  edges  of  the   cork  r e s i n   l a y e r   a r e  

f e a t h e r e d   in  a l l   e x t e n t s ,   n e s t i n g   i n t e r f i t   w i t h   the  c a p ,  

the  r e s i l i e n t   pad  29  and  the  b lank   can  occu r   w i th   n o  

d i s c e r n a b l e   d i m e n s i o n   p r o b l e m s ,   and  in  f a c t ,   when  t h e  

cork  r e s i n   l a y e r   i s   h e a t e d ,   v o i d s   a s s o c i a t e d   w i t h  

p e c u l i a r i t i e s   of  the   i n s e r t   as  i t   r e l a t e s   to  a  p e r s o n ' s  

f o o t   can  a l l   be  accommodated   by  the  e x p a n s i o n   of  t h e  



c o r k / r e s i n   i n t o   t h o s e   r e c e s s e s ,   which  can  a l s o   i n c l u d e  
the  a p e r t u r e s   11  and  32  of  the   cap.   In  one  form  of  t h e  

i n v e n t i o n ,   the  r e s i l i e n t   pad  29  can  be  a f f i x e d   to  t h e  
bo t tom  s u r f a c e   of  the   b lank   B  by  a d h e s i o n ,   f u s i o n   or  t h e  
l i k e   and  is   a d d i t i o n a l l y   r e t a i n e d   t h e r e i n   by  o v e r f l o w   o f  
the  cork   r e s i n   a long   the   p e r i p h e r a l   b o r d e r   be tween   t h e  

r e c e s s   9  of  the  b l ank   and  the  r e s i l i e n t   pad  29.  As  shown 

in  F i g u r e   5,  the  top  p e r i p h e r a l   edge  of  the   b l ank   31  i s  

f e a t h e r e d   so  t h a t   t h i s   edge  p r o v i d e s   no  imped imen t   to  t h e  

use r   when  donn ing   the   i n s e r t s ,   or  in  t h e i r   u t i l i z a t i o n  

d u r i n g   f l e x u r e   of  the   f o o t .  

F i g u r e s   7  and  8  show  r e s p e c t i v e l y   top  and  b o t t o m  

p e r s p e c t i v e s   of  a  f u r t h e r   type  of  cap  C1  which  m a n i f e s t s  

c e r t a i n   d i f f e r e n c e s   over  the  cap  shown  in  the  o t h e r  

d rawing   f i g u r e s ,   but  the  l i k e   r e f e r e n c e   n u m e r a l s   w i l l   b e  

r e p e a t e d   h e r e .   More  p a r t i c u l a r l y ,   the   cap  i n c l u d e s   a  

bot tom  s u r f a c e   55  hav ing   a  l e a d i n g   edge  8  a d a p t e d   t o  

t e r m i n a t e   a d j a c e n t   the  m e t a t a r s a l   a r e a   of  a  p e r s o n ' s  

f o o t ,   and  s i m i l a r   s l i t s   33  a re   p r o v i d e d   e x t e n d i n g  

l o n g i t u d i n a l l y   a long   the   cap  C1  t e r m i n a t i n g   in  e n l a r g e d  

a p e r t u r e s   34.  S l i g h t l y   r e a r w a r d   of  the  r ounded   a p e r t u r e s  

which  communica te   w i th   the  s l i t s   33,  f u r t h e r  

a p e r t u r e s   341  are  p r o v i d e d   for   the   i n s e r t i o n   t h e r e o f   o f  

r e s i l i e n t   f i n g e r s   as  was  shown  in  F i g u r e   5.  The  t o p  

s u r f a c e   551  of  the   cap  C1  has  a  c o n t o u r   c o m p l e m e n t a l   t o  

the  c o n f i g u r a t i o n   of  the  p l a n t a r   s u r f a c e   of  a  p e r s o n ' s  

f o o t ,   and  the  bo t tom  s u r f a c e   of  the   cap  i n c l u d e s   a n  

a r c u a t e   h e e l   a r e a   56  and  two  p a i r s   of  r a d i a l l y   e x t e n d i n g  

skeg  type   d e v i c e s   which  p r o v i d e   b e n e f i c i a l   p r o n a t i o n   of  a  

p e r s o n ' s   f o o t   by  v i r t u e   of  the  s k e g ' s   u p w a r d l y   e x t e n d i n g  

n a t u r e ,   so  t h a t   the  removal   of  one  or  more  skegs   from  o n e  

s ide   or  the  o t h e r   of  the  cap  can  p r o v i d e   a n g u l a t i o n .   I n  



a d d i t i o n ,   the  skegs   b e i n g   of  w e d g e - l i k e   c o n f i g u r a t i o n  

hav ing   a  t a p e r e d   p o i n t   a d j a c e n t   the  c a l c a n e a l   c e n t r a l  

hee l   a r ea   and  a  w idened   a r e a   o u t b o a r d   t h e r e f r o m   s e rve   t o  

enhance   hee l   c u p p i n g ,   and  a  f a i r l y   r i g i d   cap  i s   r e q u i r e d  

to  use  the  skegs   in  hee l   p o s t i n g .   In  a d d i t i o n ,   t h e  

bo t tom  face   of  the   cap  C1  has  a  c e n t r a l   r e c e s s   58  

b o r d e r e d   by  f i r s t   and  second  s t r i p s   59  t e r m i n a t i n g   in  a  

V - s h a p e d   r e c e s s   60  and  i n c l u d e s   a  f i r s t   s e c t i o n   61  at   a  

l e a d i n g   edge  t h e r e o f   h a v i n g   a  l i n e a r   f o r w a r d   edge,   and  a  

second  edge  62  d e c l i n a t e d   r e a r w a r d l y   a l o n g   the   m e d i a l  

a s p e c t   of  a  p e r s o n ' s   f o o t .   A  t r a n s i t i o n   63  is  p r o v i d e d  

be tween   the   l e a d i n g   edges   61  and  62  and  a n g l e d   so  t h a t  

the  t r a n s i t i o n   be tween   the  two  edges  61  and  62  i s  

somewhat  u n i f o r m .   T r a i l i n g   edges   of  the   u p w a r d l y  

e x t e n d i n g   p o r t i o n s   64  and  65  a l low  the  c e n t r a l   a r e a   58  t o  

s e r v e   as  a  zone  of  d i s p a r a t e   r e s i l i e n c y   by  p r o v i d i n g   a  

r e l a t i v e l y   weakened   a r e a   t h e r e a t   so  as  to  e n c o u r a g e  

a d d i t i o n a l   hee l   c u p p i n g .  

As  is   shown  in  the   d r a w i n g s ,   the  top  s u r f a c e   1  of  t h e  

b l ank   B  r e f l e c t s   the  c o n t o u r   of  a  p e r s o n ' s   f o o t   wi th   a  

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

a r ea   of  r a i s e d   d i m e n s i o n ,   a  d e p r e s s e d   hee l   cup  a r e a   and  a  

hee l   s u p p o r t i n g   rim  or  l i p   which  s u r r o u n d s   the  heel   f o r  

the  b e n e f i c i a l   hee l   c u p p i n g   when  the  r e s i l i e n t   pad  29  a n d  

i t s   a s s o c i a t e d   r e c e s s   9  have  been  d e f o r m e d .   More 

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

e x a g g e r a t e d   cupp ing   a l o n g   the   hee l   a r e a   of  the   i n s e r t   s o  

t h a t   the  i n s e r t   d e f l e c t s   in  a  d i r e c t i o n   of  the  a r r o w s   A 

as  shown  in  F i g u r e   4.  This  d e f o r m a t i o n   i s   a l s o   p r e s e n t  

f u r t h e r   up  a long   the   f o o t ,   and  i s   in  the  same  d i r e c t i o n  

of  the   a r r o w s .  



Having  thus   d e s c r i b e d   the  i n v e n t i o n ,   i t   shou ld   b e  

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

c o n t e m p l a t e d   as  be ing   a  p a r t   of  t h i s   i n v e n t i o n   as  s e t  

f o r t h   h e r e i n a b o v e   and  as  d e f i n e d   h e r e i n b e l o w   by  t h e  

c l a i m s .  



1.  An  o r t h o t i c   a p p l i a n c e   a d a p t e d   to  engage  a  p l a n t a r  

s u r f a c e   of  a  p e r s o n ' s   f o o t   c o m p r i s i n g ,   in  c m b i n a t i o n :  

an  i n i t i a l   b lank   h a v i n g   an  upper   s u r f a c e   t h a t  

g e n e r a l l y   f o l l o w s   the  c o n t o u r   of  the  p l a n t a r   s u r f a c e   o f  

the  f o o t   and  a  bo t tom  s u r f a c e   hav ing   a  zone  of  d i s p a r a t e  

r e s i l i e n c y   r e l a t i v e   to  a r e a s   a d j a c e n t   sa id   zone ,   a n d  

means  fo r   m o d i f y i n g   s a i d   zone  of  d i s p a r a t e  

r e s i l i e n c y   whereby  s a id   zone  c a u s e s   a  c o n t r o l l e d  

d e f o r m a t i o n   g r a d i e n t   a long   s a i d   a p p l i a n c e   when  s t r e s s e d  

such  t h a t   the   f oo t   p r o g r e s s e s   from  a  mobi le   a d a p t e r   to  a  

r i g i d   l e v e r   in  the   n e u t r a l   p o s i t i o n .  

2.  The  d e v i c e   of  c l a i m   1  w h e r e i n   s a i d  m e a n s   f o r  

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

r e c e s s   d i s p o s e d   on  a  bo t tom  s u r f a c e   of  s a i d   i n i t i a l   b l a n k  

and  a  c o m p l e m e n t a l l y   formed  r e s i l i e n t   pad  d i m e n s i o n e d   t o  

f i t   w i t h i n   s a i d   r e c e s s .  

3.  The  d e v i c e   of  c l a i m   2  i n c l u d i n g   means  f o r  

a u g m e n t i n g   s a i d   zone  of  d i s p a r a t e   r e s i l i e n c y .  
4.  The  d e v i c e   of  c l a i m   3  w h e r e i n   s a i d   a u g m e n t a t i o n  

means  c o m p r i s e s   a  h o r s e s h o e - s h a p e d   pad  of  cork  r e s i n  

m a t e r i a l   s u r r o u n d i n g   s a i d   r e s i l i e n t   pad  on  t h r e e   s i d e s  

t h e r e o f .  

5.  The  d e v i c e   of  c l a i m   4  w h e r e i n   s a i d   cork  r e s i n  

m a t e r i a l   i s   h e a t e d   to  expand   i t s   volume  two  to  t h r e e  

t i m e s .  

6.  The  d e v i c e   of  c l a i m   5  whe re in   s a i d   h o r s e s h o e   p a d  

a f t e r   h e a t i n g   is  s u b j e c t e d   to  foo t   p r e s s u r e  w h e n   the  f o o t  

is  l o c k e d   as  a  r i g i d   l e v e r   in  a  n e u t r a l   p o s i t i o n   so  t h a t  

d e f o r m a t i o n   of  s a i d   h o r s e s h o e   pad  a f t e r   s e t t i n g  

c o n t i n u o u s l y   u rges   the   f o o t   i n t o   the  n e u t r a l   p o s i t i o n .  



7.  The  d e v i c e   of  c l a i m   6  i n c l u d i n g   cap  m e a n s  

d i s p o s e d   below  s a i d   i n i t i a l   b l a n k ,   s a i d   r e s i l i e n t   p a d ,  
and  s a i d   h o r s e s h o e   p a d .  

8.  The  d e v i c e   of  c l a i m   7  w h e r e i n   s a i d   cap  m e a n s  

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

p e r i p h e r a l   wa l l   e x t e n d i n g   from  a  med ia l   and  l a t e r a l  

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

c o m m u n i c a t i n g   wi th   s a i d   med ia l   and  l a t e r a l   s e g m e n t s .  

9.  The  d e v i c e   of  c l a i m   8  whe re in   sa id   cap  m e a n s  

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

h o r i z o n t a l   p l a t e   a long   c a l c a n e a l ,   m e d i a l   and  l a t e r a l  

a s p e c t s   t h e r e o f   whereby  s a i d   h o r s e s h o e   pad  e x t e n d s  

t h e r e t h r o u g h   a f t e r   h e a t i n g .  

10.  The  d e v i c e   of  c l a im   9  w h e r e i n   s a i d   cap  means  h a s  

a  l e a d i n g   edge  which  t e r m i n a t e s   s u b s t a n t i a l l y   a d j a c e n t  
the  m e t a t a r s a l   head  a r e a   of  the   f o o t ,   and  m e t a t a r s a l  

p r e s s u r e   r e l i e v i n g   means  a re   p r o v i d e d   on  a  l e a d i n g   e d g e  

t h e r e o f .  

11.  The  d e v i c e   of  c l a i m   10  w h e r e i n   s a i d   m e t a t a r s a l  

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

e x t e n d i n g   l o n g i t u d i n a l l y   on  s a i d   h o r i z o n t a l   p l a t e   of  s a i d  

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

t h e r e w i t h ,   whereby  s e l e c t i v e   removal   of  a  m e d i t a r s a l  

p l a t e   p o r t i o n   be tween   two  a d j a c e n t   s l o t s   r e l e a s e   p r e s s u r e  

t h e r e a t .  

12.  The  d e v i c e   of  c l a i m   11  w h e r e i n   s a i d   m e d i t a r s a l  

p r e s s u r e   r e l e a s e   means  f u r t h e r   i n c l u d e s   r e s i l i e n t   m e a n s  

d i s p o s e d   in  s a i d   m e t a t a r s a l   head  a p e r t u r e s .  

13.  The  d e v i c e   of  c l a i m   12  w h e r e i n   s a i d   r e s i l i e n t   p a d  

e x t e n d s   f o r w a r d   s a i d   m e t a t a r s a l   head  a r e a   of  s a i d   c a p .  
14.  An  o r t h o t i c   a p p l i a n c e   a d a p t e d   to  engage  a  p l a n t a r  

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



an  i n i t i a l   b l ank   h a v i n g   an  upper   s u r f a c e   t h a t  

g e n e r a l l y   f o l l o w s   the  c o n t o u r   of  t he   p l a n t a r   s u r f a c e   of  a  
f o o t   and  h a v i n g   a  bo t tom  s u r f a c e   h a v i n g   a  zone  o f  

d i s p a r a t e   r e s i l i e n c y   r e l a t i v e   to  a r e a s   a d j a c e n t   s a i d  

z o n e ,  

means  fo r   m o d i f y i n g   s a i d   zone  of  d i s p a r a t e  

r e s i l i e n c y ,  

a u g m e n t i n g   means  d i s p o s e d   a d j a c e n t   s a i d   m o d i f y i n g  

means  f u r t h e r   e n h a n c i n g   the  e f f e c t   a s s o c i a t e d   w i th   s a i d  

m o d i f y i n g   means,   a n d  

cap  means  u n d e r l y i n g   s a i d   m o d i f y i n g   a n d  

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

p r o v i d e   an  i n t e g r a l   u n i t .  

15.  The  d e v i c e   of  c l a im   14  w h e r e i n   s a i d   a u g m e n t i n g  

means  is   e x p o s e d   to  h e a t   which  expands   s a i d   a u g m e n t i n g  

means  and  p r o v i d e s   bond ing   be tween   s a id   cap  means ,   s a i d  

m o d i f y i n g   means  and  s a i d   i n i t i a l   b l a n k .  

16.  The  d e v i c e   of  c l a im   15  w h e r e i n   s a i d   a u g m e n t i n g  

means  is   formed  as  a  cork  r e s i n   c o m p o s i t e ,  

h o r s e s h o e - s h a p e d   in  c o n f i g u r a t i o n   a d a p t e d   to  c i r c u m s c r i b e  

t h r e e   s i d e s   of  s a i d   m o d i f y i n g   m e a n s .  

17.  The  d e v i c e   of  c l a i m   16  w h e r e i n   s a i d   m o d i f y i n g  

means  is  d e f i n e d   by  a  r e s i l i e n t   pad  a d a p t e d   to   b e  

r e c e i v e d   w i t h i n   a  r e c e s s   on  a  bo t tom  s u r f a c e   of  s a i d  

b l a n k ,   s a i d   r e s i l i e n t   pad  h a v i n g   a  somewhat  b u l b o u s  

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

c a l c a n e a l   a r e a   and  an  o u t w a r d l y   f l a r e d   and  f o r w a r d l y  

e x t e n d i n g   padded   a r e a   a d j a c e n t   and  beyond  the   m e t a t a r s a l  

a r ea   of  a  p e r s o n ' s   f o o t ,   e x t e n d i n g   a d j a c e n t   the  t o e s   o f  

the  w e a r e r .  



18.  The  d e v i c e   of  c l a i m   17  w h e r e i n   sa id   cap  m e a n s  
e x t e n d s   to  the  m e t a t a r s a l   head  a r e a ,   and  s a i d   r e s i l i e n t  

pad  e x t e n d s   t h e r e b e y o n d .  

19.  In  an  o r t h o t i c   a p p l i a n c e ,  

means  for   c r a d l i n g   the  c a l c a n e a l   a r e a   of  a  f o o t  

upon  h e e l   s t r i k e   in  a  g a i t   p h a s e ,  

means  for   a l l o w i n g   e l o n g a t i o n   of  a  f oo t   a f t e r  

hee l   s t r i k e   and  d u r i n g   the   t r a n s i t i o n   from  hee l   s t r i k e   t o  

a  m i d - g a i t   p h a s e ,  

s a i d   means  for   a l l o w i n g   e l o n g a t i o n   c o n c o m i t a n t l y  

p r o v i d i n g   c r a d l i n g   a long   the   l a t e r a l   a s p e c t s   of  s a i d  

a p p l i a n c e   from  s a i d   c a l c a n e a l   a r e a   f o r w a r d ,   a n d  

means  fo r   c u s h i o n i n g   a  m e t a t a r s a l   a r ea   of  t h e  

f o o t   d u r i n g   toe   r o l l ,  

s a i d   a p p l i a n c e   p r o v i d e d   wi th   r e q u i s i t e   r e s i l i e n c y  

and  memory  whereby  s a i d   a p p l i a n c e   can  be  r e i n i t i a l i z e d  

for   the  n e x t   g a i t   c y c l e .  
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