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§4!  A  safety  footwear,  preferably  a  ski  boot. 
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Q.  
I l l  

©  The  present  invention  relates  to  a  safety  footwear, 
preferably  a  ski  boot,  comprising  several  pivotally  arranged 
shape  permanent  elements  (2-5)  forming  part  of  an  open- 
able  cover,  which  encloses  at  least  the  lower  leg  (11)  of  the 
user  of  the  footwear,  and  a  locking  means  (8)  arranged  to 
release  at  an  adjustable  allowed  maximum  force  between 
the  lower  leg  and  the  cover,  for  keeping  the  cover  together 
in  its  closed  position. 

The  invention  is  characterized  in  that  the  shape  perma- 
nent  elements  (2-5)  are  pivoted  about  axes  (2A-5A)  at  the 
base  of  the  elements  and  that  the  locking  means  (8)  secur- 
ing  said  elements  in  their  closed  position  around  the  lower 
leg  (11)  is  arranged  to  be  actuated  by  the  force  transferred 
directly  from  the  lower  leg  to  the  locking  means,  with 
subsequent  releasing  of  the  locking  means  and  thus  open- 
ing  of  said  elements  at  the  allowed  maximum  force  set. 
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The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  s a f e t y   f o o t w e a r ,  

p r e f e r a b l y   a  ski   b o o t ,   c o m p r i s i n g   s e r v e r a l   p i v o t a l l y   a r -  

r a n g e d   s h a p e   p e r m a n e n t   members   f o r m i n g   p a r t s   of  a  c o v e r  

which   can  be  o p e n e d   and  which   c o n t a c t s   at  l e a s t   t h e  

l o w e r   leg  of  the   u s e r   of  the   f o o t w e a r ,   and  l o c k i n g   m e a n s  

to  keep  the  c o v e r   in  i t s   c l o s e d   p o s i t i o n , s a i d   l o c k i n g  

means  b e i n g   r e l e a s a b l e   at  a  p r e s e t   maximum  f o r c e   b e t w e e n  

the  l o w e r   leg  and  the  c o v e r .  

The  s a f e t y   f o o t w e a r   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   w i l l   f i n d   the  w i d e s t   use  in  c o n n e c t i o n   w i t h   d o w n -  

- h i l l   s k i i n g ,   and  h e n c e ,   the  i n v e n t i o n   w i l l   be  d e s c r i b e d  

in  c o n n e c t i o n   w i th   the  use  of  the  f o o t w e a r   as  a  s l a l o m  

b o o t .   The  s a f e t y   f o o t w e a r   of  the   p r e s e n t   i n v e n t i o n   c a n ,  

of  c o u r s e ,   be  used   w h e r e e v e r   t h e r e   is  a  r i s k   of  i n j u r i n g  

f e e t   and  l e g s   i f   such  i n j u r e   is  c a u s e d   by  the  a p p e a r a n c e  
of  too  g r e a t   f o r c e s   b e t w e e n   the  u s e r   of  the   f o o t w e a r   a n d  

the   f o o t w e a r   p r o p e r .  
S l a l o m   b o o t s   of  t o d a y   have  ve ry   h igh   s h a n k s   w h i c h  

may  c a u s e   f r a c t u r e s   of  the  l o w e r   l e g s ,   e . g .   when  t h e  

s k i e r   f a l l s   f o r w a r d s   and  when  the  c o n v e n t i o n a l   s a f e t y  

s k i - b i n d i n g s ,   u s u a l l y   c o n n e c t i n g   the  ski  b o o t   to  the  s k i  

at  the   toe  and  hee l   p o r t i o n s   of  the  b o o t ,   do  not   r e l e a s e  

in  the  no rma l   way.  Th i s   no rma l   r e l e a s i n g   may  be  p r e v e n t e d  

e . g .   by  i c i n g   or  j a m m i n g   of  the  r e l e a s i n g   m e c h a n i s m ,   b u t  

i t   can  a l s o   be  p r e v e n t e d   by  downward   b e n d i n g   of  the  s k i  

as  w e l l ,   which   means  t h a t   the  toe  and  hee l   p o r t i o n s   o f  

the   s a f e t y   b i n d i n g   a re   p r e s s e d   a g a i n s t   the  b o o t   and  p r e -  
v e n t   no rmal   r e l e a s i n g .   T h i s   t ype   of  i n j u r e   and  the  c a u s e  
t h e r e f o r   is  t y p i c a l   in  c o n n e c t i o n   w i th   " t o u r i s t - s k i i n g "  
in  s l a l o m   h i l l s   i n s u f f i c i e n t l y   p r e p a r e d .   The  f r a c t i o n s  

a r i s i n g   on  the   l o w e r   leg  in  t h a t   c a s e   a re   o f t e n   of  a  v e r y  
s e r i o u s   t y p e ,   as  the  bone  is  p a r t l y   s p l i n t e r e d   at  t h e  

p l a c e   of  the   f r a c t u r e   and  in  some  c a s e s   w i l l   p e n e t r a t e  



t h r o u g h   the   s o f t   p o r t i o n s   of  the   l e g .   Also   w i t h o u t   s a i d  

j a m m i n g   of  the  r e l e a s i n g   m e c h a n i s m   at   the   f o r w a r d   a n d  

b a c k w a r d   e d g e s   of  the   ski  b o o t   due  to  the   ski  b e i n g   b e n t  

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

as  a  c o n v e n t i o n a l   s a f e t y   b i n d i n g   is  no t   a l w a y s   a b l e   to  r e -  

l e a s e   in  t i m e .   Th i s   may  o c c u r   when  the   s k i e r   at   a  h i g h  

s p e e d   goes   e . g .   i n t o   a  snow  bank  or  is  r e t a r d e d   by  s p o t s  

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

or  i c e ,   the   body  of  the   s k i e r   t e n d i n g   to  c o n t i n u e   f o r w a r d  

by  i n e r t i a .   T h e n ,   the  l o w e r   leg  w i l l   a c t   as  a  l e v e r ,   t h e  

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

s t r e s s   on  the   l o w e r   leg  may  r e a c h   such  a  m a g n i t u d e   and  may 

o c c u r   so  s u d d e n l y   t h a t   the   s a f e t y   b i n d i n g   does   no t   a l w a y s  

have  t ime   to  r e l e a s e   b e f o r e   a  f r a c t u r e   of  the   l o w e r   l e g  

has  o c c u r r e d .   The  a r i s i n g   s t r e s s e s   on  the   l o w e r   leg   may  a l -  

so  be  too  g r e a t   i f   the   l o w e r   leg   is  s o m e w h a t   m o v a b l e   i n  

r e l a t i o n   to  the   shank   p o r t i o n   of  the   b o o t   b e c a u s e   in  t h a t  

c a s e   the  l o w e r   leg   may  move  in  r e l a t i o n   to  the  shank   p o r -  
t i o n   of  the   b o o t   o v e r   a  l i m i t e d   d i s t a n c e   and  t h e n   may  be  

s u d d e n l y   s t o p p e d   in  i t s   m o v e m e n t ,   wh ich   p r o v i d e s   a  s h o c k -  

- l o a d i n g   of  the   l o w e r   l e g .   T h u s ,   c o n v e n t i o n a l   s a f e t y   b i n d -  

i n g s   r e q u i r e   a  f i r m   f i x a t i o n   p a r t i c u l a r l y   of  the   s h a n k  

p o r t i o n   of  the   b o o t   to  the   l o w e r   l eg   of  the   s k i e r   and  a n  

e x a c t   a d j u s t m e n t   and  a  m i n u t e   c a r e   of  the   r e l e a s i n g   m e c h a -  

n ism  to  o b t a i n   the   i n t e n d e d   r e l e a s e   f u n c t i o n .   The  f i r m  

f i x a t i o n   of  t he   s h a n k   p o r t i o n   of  the   b o o t   a r o u n d   the   l o w e r  

leg   of  the   s k i e r   is  of  d e c i s i v e   i m p o r t a n c e   to  the   t r a n s -  

f e r   of  the   r e l e a s i n g   f o r c e s   to  t he   ski   b i n d i n g s .   T h u s ,  

t h i s   means  t h a t   some  of  the   i n e r t i a   r e s u l t i n g   in  a c t u a t i o n  

by  f o r c e s   when  the   s k i e r   f a l l s ,   has  to  be  t r a n s f e r r e d   f r o m  

the   s k i e r ' s   l e g s   to  the   s a f e t y   b i n d i n g s   v ia   the   ski   b o o t s .  
Modern  ski   b o o t s   w i t h   h igh   s h a n k s   t h u s   p r e v e n t   f r a c -  

t u r e   or  w r i g g l e   (a  s t r e t c h i n g   of  the   l i g a m e n t s )   of  t h e  

a n k l e - j o i n t ,   as  t h i s   j o i n t   is  f i x e d   by  the   b o o t ,   b u t  

on  the   c o n t r a r y   may  c a u s e   s e r i o u s   i n j u r i e s   of  t h e  



k ind   r e f e r r e d   to  a b o v e .  

A c c o r d i n g l y ,   the  o b j e c t   of  the  p r e s e n t   i n v e n t i o n  

is  to  p r o v i d e   a  s a f e t y   f o o t w e a r ,   p r e f e r a b l y   a  ski  b o o t  

by  the   use  of  which   the  r i s k   of  f o o t   and  leg   i n j u r i e s  

is  e s s e n t i a l l y   e l i m i n a t e d .  

Th i s   is  a c h i e v e d   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  

by  a  s a f e t y   f o o t w e a r   which   has  been  g i v e n   the  c h a r a c -  

t e r i s t i c s   of  the   c l a i m s .  

By  a r r a n g i n g   the  p i v o t a b l e   shape   p e r m a n e n t   e l e m e n t s  

f o r   s w i n g i n g   movement   a b o u t   axes   at  the   base   of  the   e l e -  

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

f rom  a  f i x e d   p o s i t i o n   at  the   l o w e r   leg  when  the  f o r c e  

a c t i n g   on  the  l o c k i n g   means  s e c u r i n g   the  e l e m e n t s   i n  

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

c e e d s   an  a l l o w e d   maximum  m a g n i t u d e .  

To  e l i m i n a t e   the  r i s k   of  i n j u r i n g   the   a n k l e - j o i n t ,  

which   may  o c c u r   s u b s e q u e n t   to  the  r e l e a s i n g   of  the  l o c k -  

ing  means  a r o u n d   the   c o l l a p s i b l e   c o v e r ,   the  s h a p e   p e r m a -  
n e n t   e l e m e n t s   p r e f e r a b l y   are   f o l d a b l e   a g a i n s t   the  b i a s  

of  a  y i e l d a b l e   f o r c e .   It  is  a d v a n t a g e o u s   i f   t h i s   f o r c e  

is  p r o g r e s s i v e l y   i n c r e a s i n g   and  a c c o r d i n g l y   w i l l   be  a b l e  

to  r e s t r a i n   g e n t l y   t w i s t i n g   of  the   l o w e r   leg   in  the  a n k l e -  

- j o i n t .   T h u s ,   a  s a f e t y   f o o t w e a r   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   w i l l   keep  the  a n k l e - j o i n t   f i x e d ,   u n l e s s   s u c h  

f o r c e s   a r i s e   b e t w e e n   the  l o w e r   leg   and  the  shank   p o r t i o n  

of  the  f o o t w e a r   as  are   a b l e   to  r e l e a s e   the  l o c k i n g   m e a n s  

k e e p i n g   the  s h a p e   p e r m a n e n t   e l e m e n t s   on  p l a c e   a g a i n s t  
the  u s e r ' s   l o w e r   l e g .   When  the  l o c k i n g   means  has  b e e n  

r e l e a s e d   by  the  o c c u r r i n g   a l l o w a b l e   maximum  f o r c e ,   s u b -  

s e q u e n t   t w i s t i n g   in  the   a n k l e - j o i n t   w i l l   be  p r o g r e s s i v e -  

ly  r e s t r a i n e d   when  the  o p e n i n g   movement   of  the   s h a p e   p e r -  
m a n e n t   e l e m e n t s ,   c a u s e d   by  i n f l u e n c e   f rom  the   l e g ,   t a k e s  

p l a c e   a g a i n s t   the  b i a s   of  the   y i e l d a b l e   f o r c e .  

The  y i e l d a b l e   f o r c e   c o u n t e r a c t i n g   the  o p e n i n g   m o v e -  
ment  of  the   s h a p e   p e r m a n e n t   e l e m e n t s   may  be  a d j u s t a b l e ,  



which   makes  p o s s i b l e   to  o b t a i n   a  c e r t a i n   d e g r e e   of  mo-  

b i l i t y   in  the   a n k l e - j o i n t   when  the  s h a p e   p e r m a n e n t   e l e -  

m e n t s   a re   not   a b u t t i n g   the   l o w e r   l e g .   T h e n ,  t h e   f o o t w e a r  

w i l l   f a c i l i t a t e   a  more  n a t u r a l ,   w a l k i n g   as  c o m p a r e d   t o  

c o n v e n t i o n a l   h i g h - s h a n k e d   ski   b o o t s .   T h u s ,   t h i s   m e a n s  

t h a t   the   c o l l a p s i b l e   c o v e r   s h o u l d   form  the   shank   p a r t  

of  the   f o o t w e a r ,   the   s h a p e   p e r m a n e n t   e l e m e n t s   b e i n g   p i -  

v o t e d   at   the   l e v e l   of  the   a n k l e - j o i n t   of  the   u s e r .  

An  a l t e r n a t i v e   e m b o d i m e n t   of  the   s a f e t y   f o o t w e a r  

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   can  have  the  s o l e   o f  

the   f o o t w e a r   a t t a c h e d   e . g .   to  a  s k i ,   the   p i v o t a b l e   s h a p e  

p e r m a n e n t   e l e m e n t s   b e i n g   p i v o t e d   two  and  two  a b o u t   l o n g i -  

t u d i n a l   and  t r a n s v e r s e   a x e s ,   r e s p e c t i v e l y ,   at  the   base   o f  

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

of  the  s k i .   In  t h i s   e m b o d i m e n t   of  the   i n v e n t i o n   an  i n n e r  

f o o t w e a r   is  u sed   which   is  k e p t   in  p o s i t i o n   by  the  p i v o t -  

a b l e   s h a p e   p e r m a n e n t   e l e m e n t s   f o r m i n g   the   s a f e t y   f o o t -  

w e a r .   At  the  r e l e a s e   of  the   l o c k i n g   means  and  a  f o l d i n g  

of  the   s h a p e   p e r m a n e n t   e l e m e n t s ,   which   may  o c c u r   u n d e r  

the  a c t i o n   of  a  y i e l d a b l e   f o r c e   or  n o t ,   the   f o o t   c a r r y i n g  

the   i n n e r   f o o t w e a r   is  f r e e   to  s l i p   ou t   of  the   s a f e t y  

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

e f f e c t i v e   b r a k i n g   means  of  the   r e l e a s e d   s k i .  

In  t h i s   s e c o n d   e m b o d i m e n t   of  the   s a f e t y   f o o t w e a r   o f  

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

r e s i l i e n t   d e v i c e s   which   t e n d   to  keep  the   e l e m e n t s   in  a n  
u n f o l d e d   p o s i t i o n .   When  the   i n n e r   f o o t w e a r   is  p l a c e d   w i t h -  

in  the  c o v e r   a  p r e s s u r e   f rom  the   i n n e r   f o o t w e a r   w i l l   a u t o -  

m a t i c a l l y   f o l d   back  the   s h a p e   p e r m a n e n t  e l e m e n t s   to  e n g a g e  
the  i n n e r   f o o t w e a r   and  the  l o w e r   leg  of  the   u s e r ,   w h i c h  

f a c i l i t a t e s   the   a t t a c h m e n t   and  the  r e m o v a l   of  the   s a f e t y  
f o o t w e a r .  

The  l o c k i n g   means  used   to  keep  the  s h a p e   p e r m a n e n t  
e l e m e n t s   in  p o s i t i o n   a g a i n s t   the   l o w e r   l eg   a n d ,   in  t h e  



s e c o n d   e m b o d i m e n t ,   a g a i n s t   the   i n n e r   f o o t w e a r   as  w e l l ,  

may  c o n s i s t   of  a  s p r i n g   b i a s e d   l i n k   m e c h a n i s m ,   one  e n d  

of  which   is  a t t a c h e d   to  a  c o n n e c t i n g   p i e c e   of  s t r i p , p r e -  

f e r a b l y   a t t a c h e d   to  a  r e a r w a r d   e l e m e n t   of  the   c o v e r ,  

hook  or  l oop   means  b e i n g   p l a c e d   at  the   o t h e r   end  of  t h e  

p i e c e   of  the   s t r i p   and  c o - o p e r a t i n g   w i t h   the  l i n k   m e c h a -  

n ism  to  l o c k   the   s h a p e   p e r m a n e n t   e l e m e n t s .   The  l i n k  

m e c h a n i s m   may  be  of  a  known  t y p e   and  p r e f e r a b l y   i n c l u d e s  

at  l e a s t   one  l e v e r   to  p r o v i d e   the  l o c k i n g   a c t i o n ,   s a i d  

l e v e r   d e c r e a s i n g   p r o g r e s s i v e l y   at  i n c r e a s i n g   l oad   to  a 

p o s i t i o n   w h e r e i n   the   l o c k i n g   means  w i l l   r e l e a s e .   To  s a i d  

l i n k   m e c h a n i s m   a l s o   a  r e s i l i e n t l y   y i e l d a b l e   member  s u r -  

r o u n d i n g   the  s h a p e   p e r m a n e n t   e l e m e n t s   may  be  a t t a c h e d .  

Sa id   r e s i l i e n t   member  w i l l   not   be  r e l e a s e d   when  the  l o c k -  

ing  means  is  r e l e a s e d ,   but   w i l l   be  p r o g r e s s i v e l y   t e n s i o n e d  

w h i l e   a c c u m u l a t i n g   e n e r g y .  
The  l o c k i n g   means  may  a l s o   c o m p r i s e   a d j u s t a b l y   y i e l d -  

a b l e   means  at  one  p a r t   of  the   l o c k i n g   m e a n s ,   s a i d   y i e l d -  

a b l e   means  c o - o p e r a t i n g   w i t h   r e c e s s e s   at  the   o t h e r   p a r t  

of  the  l o c k i n g   means  in  such  a  way  t h a t   the   l o c k i n g   m e a n s  

w i l l   r e l e a s e   at   the   o c c u r r e n c e   of  an  a d j u s t a b l e   p r e d e t e r -  

mined   maximum  f o r c e   on  the   l o c k i n g   m e a n s .   The  d e t a i l e d  

c o n s t r u c t i o n   of  the   l o c k i n g   means  may  be  of  any  k ind   a n d  

e . g .   may  be  b a s e d   on  the  t e c h n i q u e   used   in  c o n v e n t i o n a l  

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

or  r e c e s s e s   b e t w e e n   two  p a r t s   m o v a b l e   in  r e l a t i o n   to  e a c h  

o t h e r .   H o w e v e r ,   t h e y   may  a l s o   i n c l u d e   b r e a k p i n s   e t c ,   w h i c h  

a re   d i m e n s i o n e d   to  b r e a k   at   a  p r e d e t e r m i n e d   maximum  l o a d .  

Such  b r e a k p i n s   of  d i f f e r e n t   s t r e n g t h   may  be  a v a i l a b l e   a n d  

p r o v i d e   the  a d v a n t a g e   t h a t   the   maximum  f o r c e s   o c c u r r i n g  

on  the   s k i e r ' s   l o w e r   leg   w i l l   be  t r a n s f e r r e d   d i r e c t l y   t o  

the   l o c k i n g   means  to  c a u s e   s a i d   means  to  r e l e a s e .   T h u s ,  
the   use  of  a  l o c k i n g   means  is  a v o i d e d ,   wh ich   is  d e p e n d e n t  

on  the   f r i c t i o n   b e t w e e n   members   m o v a b l e   in  r e l a t i o n   t o  
each   o t h e r ,   such  f r i c t i o n   b e i n g   d i f f i c u l t   to  d e t e r m i n e .  



A  l o c k i n g   m e a n s ,   the   r e l e a s e   of  wh ich   o c c u r s   by  

one  of  the   b r e a k p i n s   b e i n g   s h e a r e ,   may  be  d e s i g n e d   i n  

s e v e r a l   ways .   T h u s ,   the   b r e a k p i n   ma,  be  p o s i t i o n e d   e . g .  

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

f o r   t i g h t e n i n g   s t r i p e s   or  the   l i k e   l o c k i n g   the   c o v e r ,  

a r o u n d   the   u p p e r   p o r t i o n   of  the   s h a n k .   Such  a  s t r i p e  

can  a l s o   c o n s i s t   of  s e v e r a l   e l e m e n t s   i n t e r c o n n e c t e d   by  

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

i n d e p e n d e n t l y   of  the   d i r e c t i o n   in  which   the   a l l o w a b l e  

maximum  f o r c e   f rom  the  u s e r ' s   l o w e r   leg   a c t s   o n t o   t h e  

shank   p o r t i o n   of  the   f o o t w e a r .  

I t   may  a l s o   be  p o s s i b l e   to  use  c o v e r - l o c k i n g   s t r i p e s  

o n l y   wh ich   w i l l   b r e a k   when  the   a l l o w a b l e   maximum  f o r c e   i s  

a p p l i e d   to  the   shank   p o r t i o n   of  the   f o o t w e a r .  

A  p r a c t i c a l   e m b o d i m e n t   of  c o v e r - l o c k i n g   s t r i p e s   a n d  

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

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

s i l i e n t   e l o n g a t i o n   of  which   in  a  n o n - r e l e a s e d   p o s i t i o n  
w i l l   be  p r e v e n t e d   by  the   s t r i p e   b e i n g   c o n n e c t e d   in  p a -  
r a l l e l   w i t h   a  n o n - r e s i l i e n t   l i n k   s t r i p e   c o n s i s t i n g   o f  

l i n k   e l e m e n t s   i n t e r c o n n e c t e d   by  b r e a k p i n s .   T h e n ,   a  s a t i s -  

f a c t o r y   l o c k i n g   of  the  d i f f e r e n t   c o v e r   e l e m e n t s   a g a i n s t  
the   u s e r ' s   l o w e r   leg   is  o b t a i n e d ,   the   o p e n i n g   of  the  c o -  

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

the  same  t ime   b e i n g   e n s u r e d   when  any  of  the   b r e a k p i n s   i s  

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

b e t w e e n   the   u s e r ' s   l o w e r   l eg   and  the   s h a n k   p o r t i o n   o f  

the   f o o t w e a r .  

The  b r e a k a b l e   s t r i p e s   a n d / o r   the   b r e a k p i n s   u sed   f o r  

r e l e a s i n g   " t h e   l o c k i n g   means"   may  have  d i f f e r e n t   c o l o u r s  

or  c o m b i n a t i o n s   of  c o l o u r s   r e p r e s e n t i n g   d i f f e r e n t   s t r e n g t h s  ,  
so  as  to  make  p o s s i b l e   a  c o r r e c t   r e l e a s e   when  the   s a f e t y  
f o o t w e a r   is  u sed   e . g .   by  s k i e r s ,   h a v i n g   a  body  w e i g h t   a n d  

a  d e g r e e   of  s k i l l   wh ich   a l l o w   a  d i f f e r e n t   m a g n i t u d e   of  t h e  
p e r m i t t e d   maximum  f o r c e   b e t w e e n   the  s k i e r ' s   l o w e r   l eg   a n d  



the   shank   p o r t i o n   of  the   f o o t w e a r .   A  w e l l - t r a i n e d   a n d  

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

f o r c e s   a p p e a r i n g   b e t w e e n   the  l o w e r   leg  and  the  s h a n k  

p o r t i o n   of  the   b o o t   and ,   a c c o r d i n g l y ,   b r e a k p i n s / b r e a k -  

a b l e   s t r i p e s   of  a  g r e a t e r   s t r e n g t h   may  be  used   by  t h a t  

s k i e r   as  c o m p a r e d   w i t h   the   f o r c e s   b e t w e e n   the  shank   p o r -  
t i o n   of  the  boo t   and  the  l o w e r   l e g ,   which   can  be  a l l o w e d  

fo r   l e s s   s k i l f u l   s k i e r s .  

The  o p e n a b l e   c o v e r   of  the   s a f e t y   f o o t w e a r   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   may  c o m p r i s e   the  on ly   r e l e a s i n g  

m e c h a n i s m / s a f e t y   b i n d i n g   b e t w e e n   the  u s e r   of  the  f o o t -  

wear   and  e . g .   a  s k i ,   or  i t   can  c o m p r i s e   a  r e l e a s i n g  

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

n i s m s   a c t i n g   b e t w e e n   the  ski   and  the  b o o t .  

The  s a f e t y   f o o t w e a r   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   may  be  used   w i th   or  w i t h o u t   an  i n n e r   f o o t w e a r   in  t h e  

two  e m b o d i m e n t s   shown  h e r e i n ,   the  i n n e r   f o o t w e a r   b e i n g  

e q u i p p e d   w i t h   a  h igh   s h a n k ,   the  u p p e r   p a r t   of  which   i s  

f o r m e d   such  t h a t   the   t r a n s f e r   of  the  f o r c e s   f rom  t h e  

l o w e r   leg  to  the  shank   p o r t i o n   of  the  s a f e t y   f o o t w e a r  

w i l l   not   be  o b s t r u c t e d .   The  r e a r   p o r t i o n   of  the   shank  o f  

the   i n n e r   f o o t w e a r   t h u s   may  be  made  r e l a t i v e l y   r i g i d   t o  

c o u n t e r a c t   to  some  e x t e n t   the  y i e l d a b i l i t y   of  the  m u s c l e s  

of  the   l e g ,   which   in  some  c a s e s   may  c o u n t e r a c t   a  c o r r e c t  

r e l e a s e   of  the   l o c k i n g   means  of  the   s a f e t y   f o o t w e a r .  
The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   w i t h   r e f e r e n c e  

to  e m b o d i m e n t s   shown  in  the  a c c o m p a n y i n g   d r a w i n g s   w h e r e i n  
FIG.  1  is  a  p e r s p e c t i v e   view  of  a  f i r s t   e m b o d i m e n t  
of  the   s a f e t y   f o o t w e a r   a c c o r d i n g   to  the   i n v e n t i o n ,  
w h e r e i n   the  shank   p o r t i o n   of  the   f o o t w e a r   c o n s i s t s  
of  p i v o t a l l y   a r r a n g e d   s h a p e   p e r m a n e n t   e l e m e n t s ,   t h e  
e l e m e n t s   f i x i n g   and  l o c k i n g   the  s h a p e   p e r m a n e n t   e l e -  
men t s   a g a i n s t   the   u s e r ' s   l o w e r   leg   b e i n g   o m i t t e d ;  
FIG.  2  is  a  p e r s p e c t i v e   view  s h o w i n g   d i a g r a m m a t i c a l -  
ly  a  s a f e t y   f o o t w e a r   a c c o r d i n g   to  FIG.  1  the  s h a p e  



p e r m a n e n t   e l e m e n t s   b e i n g   l o c k e d   a g a i n s t   the  l o w e r  

leg   of  the   u s e r ;  

FIG.  3  is  a  p e r s p e c t i v e   view  s h o w i n g   a  s e c o n d   e m -  

b o d i m e n t   of  the  s a f e t y   f o o t w e a r   a c c o r d i n g   to  t h e  

i n v e n t i o n   in  a  r e l e a s e d   p o s i t i o n ;   a n d  

FIG.  4  is  a  p e r s p e c t i v e   view  s h o w i n g   d i a g r a m m a t i c a l -  

ly  the   s a f e t y   f o o t w e a r   a c c o r d i n g   to  FIG.  3  the  s h a p e  

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

u s e r ' s   l o w e r   l e g .  

In  FIG.  1  a  ski  1  is  shown  on  which   a  s a f e t y   f o o t -  

wear   a c c o r d i n g   to  the  i n v e n t i o n   can  be  r e l e a s a b l y   a t -  

t a c h e d   by  c o n v e n t i o n a l   r e l e a s i n g   m e c h a n i s m s   c o - o p e r a t i n g  

w i t h   the   s o l e   10  of  the   f o o t w e a r ,   or  the   s o l e   10  of  t h e  

f o o t w e a r   is  f i x e d l y   a t t a c h e d   to  the  u p p e r   s i d e   of  t h e  

ski   1.  The  shank   p o r t i o n   of  the   f o o t w e a r   c o n s i s t s   of  s e -  

v e r a l   p i v o t a l l y   a r r a n g e d   s h a p e   p e r m a n e n t   e l e m e n t s   2 - 5 ,  

f o r m i n g   p a r t s   of  an  o p e n a b l e   c o v e r .   The  s h a p e   p e r m a n e n t  

e l e m e n t s   2-5  a re   p i v o t a b l e   a b o u t   axes   2A-5A  at  the   l e v e l  

of  the   a n k l e - j o i n t   of  the   u s e r ,   p o s s i b l y   a g a i n s t   the   b i a s  

of  y i e l d a b l e   f o r c e s .  

In  FIG.  2  the  s h a p e   p e r m a n e n t   e l e m e n t s   a re   shown  i n  

a  l o c k e d   p o s i t i o n   e n g a g i n g   the   u s e r ' s   l o w e r   l eg   11,  a 

l o c k i n g   means  8  f i x i n g   the   e l e m e n t s ,   b e i n g   a r r a n g e d   a r o u n d  

the   u p p e r   p o r t i o n s   of  the   e l e m e n t s .   Th i s   l o c k i n g   means  8 

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

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

r e l e a s a b l e   s p a n n e r .   The  l o c k i n g   means  8  may  a l s o   be  h e l d  

a r o u n d   the   u p p e r   p o r t i o n s   of  the   e l e m e n t s   by  a  n o n - r e -  
l e a s a b l e   s p a n n e r ,   the   r e l e a s i n g   a c t i o n   b e i n g   o b t a i n e d   by  

u s i n g   one  or  more  b r e a k p i n s   14  i n t e r c o n n e c t i n g   two  o r  

more  p a r t s   of  the   l o c k i n g   means  8.  The  ends   of  the   p o r -  
t i o n s   of  the   l o c k i n g   means  8,  at  which   the   b r e a k p i n s   a r e  
p o s i t i o n e d ,   a re   s u i t a b l y   a r r a n g e d   as  h i n g e s ,   two  p l a c e s  

on  each   b r e a k p i n   p r e f e r a b l y   b e i n g   e x p o s e d   to  s h e a r i n g  
c a u s e d   by  a  p u l l i n g   f o r c e   on  the   l o c k i n g   means  8.  The  



m a t e r i a l   of  the   b r e a k p i n s   is  of  a  d e c i s i v e   i m p o r t a n c e  

to  o b t a i n   a  c o r r e c t   o p e r a t i o n   of  the   r e l e a s a b l e   l o c k -  

ing  m e a n s .   The  m a t e r i a l   of  the   b r e a k p i n s   s u i t a b l y   s h o u l d  

have  a  low  s h e a r i n g   s t r e n g t h   to  make  p o s s i b l e   a  r e l e a s e  

w i t h i n   p e r m i t t e d   l i m i t s   by  the  d i m e n s i o n i n g   of  t h e  

b r e a k p i n s ,   b e c a u s e   the  f o r c e s   which   s h a l l   r e l e a s e   t h e  

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

t r o u s   c o n s e q u e n c e s   w i l l   a r i s e   i f   such  f o r c e s   a re   e x -  

c e e d e d .  

A  r e s i l i e n t l y   y i e l d a b l e   member  12  may  be  a r r a n g e d  

a r o u n d   the  s h a p e   p e r m a n e n t   e l e m e n t s   to  o b t a i n   a  y i e l d -  

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

can  be  o p e n e d   s u b s e q u e n t   to  r e l e a s i n g   of  the  l o c k i n g  

m e a n s .   P r e f e r a b l y ,   the   r e s i l i e n t   member  12  can  be  e n -  

gaged   a r o u n d   the  s h a p e   p e r m a n e n t   e l e m e n t   by  means  of  a 
c o n v e n t i o n a l   s p a n n e r   13.  As  m e n t i o n e d   a b o v e ,   t h i s   r e s i -  

l i e n t   member  12  may  be  a r r a n g e d   in  p a r a l l e l   w i t h   t h e  

l o c k i n g   means  8  and  then   may  be  t i g h t e n e d   by  means  o f  

one  and  the  same  s p a n n e r .   The  r e s i l i e n t l y   y i e l d a b l e   mem- 
ber   in  t h a t   c a s e   can  be  p o s i t i o n e d   i n s i d e   the  l o c k i n g  

means  8 .  

In  the  e m b o d i m e n t   shown  in  FIG.  3  the  s a f e t y   f o o t -  

wear   of  t h i s   i n v e n t i o n   c o n s i s t s   of  a  c o v e r   2 ' - 5 '   w h i c h  

can  be  f u l l y   o p e n e d ,   e n c l o s i n g   a  s o f t   shoe  or  i n n e r   b o o t  

6.  In  t h i s   e m b o d i m e n t   the  c o v e r   c o n s i s t s   of  r i g i d   s h e l l  

members   and  c o m p r i s e s   two  s i d e   p o r t i o n s   2'  and  3'  and  a 
f r o n t   p o r t i o n   4'  and  a  back  p o r t i o n   5 ' .   These   p o r t i o n s  

a re   p i v o t e d   a b o u t   l o n g i t u d i n a l   and  t r a n s v e r s e   a x e s ,   r e -  
s p e c t i v e l y ,   b e t w e e n   an  open  p o s i t i o n   (FIG.   3)  and  a 
c l o s e d   e n c l o s i n g   p o s i t i o n   (FIG.   4 ) .   The  d i f f e r e n t   p o r -  
t i o n s   2 ' - 5 '   of  the   c o v e r   have  l o w e r   i n w a r d l y   d i r e c t e d  

edge  p o r t i o n s   2 a - 5 a   which   a re   p o s i t i o n e d   and  can  be  a c -  
t u a t e d   in  such  a  way  t h a t   a  p r e s s u r e   f rom  the  s o l e   7  o f  
the   i n n e r   shoe  or  b o o t   6  p r o v i d e s   an  a u t o m a t i c   f o l d i n g   o f  
s a i d   d i f f e r e n t   p a r t s .  



When  the   i n n e r   shoe  6  has  been  p l a c e d   w i t h i n   t h e  

c o v e r   o n t o   the   l o w e r   edge  p o r t i o n s   2 a - 5 a ,   the   p o r t i o n s  

2-5  which   w i l l   be  f o l d e d   t o w a r d s   the  i n n e r   shoe  6,  w i l l  

be  l o c k e d   in  the  c l o s e d   p o s i t i o n   by  a  r e l e a s a b l e   l o c k -  

ing  member  9  a r r a n g e d   at  the   ends   of  a  l o c k i n g   band  8 '  

f i x e d l y   a t t a c h e d   to  one  of  the   p o r t i o n s   of  the   c o v e r ,  

e . g .   to  the   back  p o r t i o n   5 ' .  

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

l o c k i n g   member  9  is  of  the   k ind   which   o p e n s   a u t o m a t i c a l -  

ly  when  a  p r e d e t e r m i n e d   maximum  f o r c e   is  a p p l i e d   b e -  

tween   the   ends   of  the   l o c k i n g   band  8 ' .  

In  the   e m b o d i m e n t   of  the   s a f e t y   f o o t w e a r   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   shown  in  FIGS.  3  and  4,  the  i n -  

ner   b o o t   6  w i l l   be  r e m o v e d   f rom  the   o p e n e d   p o r t i o n s   o f  

the   c o v e r   when  the  l o c k i n g   means  has  been  r e l e a s e d .  

The  r i g i d   e l e m e n t s   of  the  c o v e r   may  be  m a n u f a c t u r e d  

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

n e c e s s a r y   r i g i d i t y   of  the   e l e m e n t s   2 - 5 ,   and  a l s o   i m p a r t s  

to  t h e s e   e l e m e n t s   a  f a v o u r a b l e   low  w e i g h t .  

The  i n v e n t i o n   is  not   r e s t r i c t e d   to  the   shown  e m b o d i -  

m e n t s ;   m o d i f i c a t i o n s   can  be  made  w i t h i n   the  s c o p e   of  t h e  

f o l l o w i n g   c l a i m s .  



1.  S a f e t y   f o o t w e a r ,   p r e f e r a b l y   a  ski   b o o t ,   c o m -  

p r i s i n g   s e v e r a l   p i v o t a l l y   a r r a n g e d   shape   p e r m a n e n t   e l e -  

men t s   f o r m i n g   p a r t s   of  an  o p e n a b l e   c o v e r   c o v e r i n g   a t  

l e a s t   the   l o w e r   l eg   of  the   u s e r   of  the   f o o t w e a r ,   a n d  

l o c k i n g   means  a r r a n g e d   to  r e l e a s e   at  an  a d j u s t a b l e  

a l l o w e d   maximum  f o r c e   b e t w e e n   the   l o w e r   leg   and  the   c o -  

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

t i o n ,   c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   the   e l e m e n t s  

( 2 - 5 )   a re   p i v o t a b l e   a b o u t   a x e s   (2A-5A)   at   the   base   o f  

the   e l e m e n t s   and  t h a t   the   l o c k i n g   means  (8)  s e c u r i n g  

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

leg   ( 1 1 ) ,   is  a r r a n g e d   to  be  a c t u a t e d   by  the  f o r c e   t r a n s -  

f e r r e d   d i r e c t l y   f rom  the  l o w e r   leg   to  the  l o c k i n g   m e a n s ,  
w i t h   s u b s e q u e n t   r e l e a s i n g   of  the  l o c k i n g   means  and  t h u s  

o p e n i n g   of  s a i d   e l e m e n t s   when  the  a l l o w a b l e   max imum 

f o r c e   s e t   is  e x c e e d e d .  

2.  A  f o o t w e a r   a c c o r d i n g   to  c l a i m   1,  c  h  a  r  a  c  -  

t  e  r  i  z  e  d   in  t h a t   the   s h a p e   p e r m a n e n t   e l e m e n t s   ( 2 - 5 )  

a re   a r r a n g e d   to  be  o p e n e d   a g a i n s t   the  b i a s   of  a  y i e l d a b l e  

f o r c e .  

3.  A  f o o t w e a r   a c c o r d i n g   to  c l a i m   2,  c  h  a  r  a  c  -  

t  e  r  i  z  e  d   in  t h a t   the   y i e l d a b l e   f o r c e   is  a r r a n g e d  

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

p e r m a n e n t   e l e m e n t s   ( 2 - 5 ) .  

4.  A  f o o t w e a r   a c c o r d i n g   to  c l a i m   2  or  3,  c  h  a  r  -  

a  c  t   e  r  i  z  e  d   in  t h a t   the   y i e l d a b l e   f o r c e   is  a d j u s t -  

a b l e .  

5.  A  f o o t w e a r   a c c o r d i n g   to  any  of  the   p r e c e d i n g  

c l a i m s ,   c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   the   s h a p e   p e r -  
m a n e n t   e l e m e n t s   ( 2 - 5 )   form  the  shank   p o r t i o n   of  the   b o o t ,  
s a i d   e l e m e n t s   b e i n g   p i v o t e d   a t   the   l e v e l   of  the   a n k l e -  

- j o i n t   of  the   u s e r .  
6.  A  f o o t w e a r   a c c o r d i n g   to  c l a i m   1,  c  h  a  r  a  c  -  

t  e  r  i  z  e  d   in  t h a t   the   s o l e   (10)   of  the   f o o t w e a r   i s  



s e c u r e d   to  a  ski   (1)  the  s h a p e   p e r m a n e n t   e l e m e n t s   ( 2 - 5 )  

b e i n g   p i v o t e d   in  p a i r s   a b o u t   l o n g i t u d i n a l   and  t r a n s v e r s e  

a x e s ,   r e s p e c t i v e l y ,   at   the   ba se   of  the   e l e m e n t s   at  t h e  

l e v e l   of  the   s o l e   of  the   f o o t w e a r .  

7.  A  f o o t w e a r   a c c o r d i n g   to  c l a i m   6,  c  h  a  r  a  c  -  

t  e  r  i  z  e  d   in  t h a t   the   s h a p e   p e r m a n e n t   e l e m e n t s   h a v e  

l o w e r ,   i n w a r d l y   a n g l e d   p o r t i o n s   ( 2 a - 5 a )   b i a s e d   by  r e s i -  

l i e n t   members   t e n d i n g   to  keep  s a i d   e l e m e n t s   in  an  o p e n  
p o s i t i o n .  

8.  A  f o o t w e a r   a c c o r d i n g   to  c l a i m   6,  c  h  a  r  a  c  -  
t  e  r  i  z  e  d   in  t h a t   the   l o c k i n g   means  c o m p r i s e s   a 

s p r i n g   b i a s e d   l i n k   m e c h a n i s m   (9)  a t t a c h e d   to  one  end  o f  

a  c o n n e c t i n g   p i e c e   of  s t r i p e   ( 8 ' ) ,   p r e f e r a b l y   a t t a c h e d  

to  a  r e a r   c o v e r   e l e m e n t   ( 5 ' )   a  hook  or  l oop   p o r t i o n   b e -  

ing  p l a c e d   at  the   o t h e r   end  of  the   p i e c e   of  s t r i p e   a n d  

c o - o p e r a t i n g   w i th   the   l i n k   m e c h a n i s m   to  l o c k   the  s h a p e  

p e r m a n e n t   e l e m e n t s   ( 2 - 5 ) .  

9.  A  f o o t w e a r   a c c o r d i n g   to  c l a i m   1,  c  h  a  r  a  c  -  
t  e  r  i  z  e  d   in  t h a t   at   l e a s t   one  b r e a k p i n   (14)   i s  

p o s i t i o n e d   b e t w e e n   and  c o n n e c t s   d i f f e r e n t   members   f o r m -  

ing  p a r t   of  the   l o c k i n g   means  ( 8 ) ,   the   r e l e a s i n g   of  t h e  

l o c k i n g   means  when  the  p r e d e t e r m i n e d   maximum  f o r c e   b e -  

tween  the   l o w e r   leg   of  the   u s e r   and  the   s h a n k   p o r t i o n   o f  

the   f o o t w e a r   is  e x c e e d e d ,   t a k i n g   p l a c e   by  s h e a r i n g   o f  

the  b r e a k p i n .  

10.  A  f o o t w e a r   a c c o r d i n g   to  c l a i m   1,  c  h  a  r  a  c  -  
t  e  r  i  z  e  d   in  t h a t   the   l o c k i n g   means  c o n s i s t s   of  a 
c o n t i n u o u s   n o n - r e s i l i e n t   f l e x i b l e   member ,   the   s t r e n g t h  
of  wh ich   is  such  t h a t   the   member  w i l l   b r e a k   when  t h e  
a l l o w e d   maximum  f o r c e   b e t w e e n   the   l o w e r   l eg   (11)   and  t h e  

s h a p e   p e r m a n e n t   e l e m e n t s   is  e x c e e d e d .  
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