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©  Molded  slab  of  a  compound  of  acetal  and  fluorocarbon  resin  and  method  of  making  ski  soles  and  other  articles 
therewith. 

A    slab  is  moulded  from  a  mixture  of  acetal  and 
fluorocarbon  resins  and  is  adapted  to  form  a  tread  surface 
(15),  in  particular  for  a  ski  sole  (11).  A  plurality  of  empty 
spaces  (16)  are  provided  on  the  surface  intended  to  be  used 
as  the  tread  surface  (15).  A  process  for  producing  such  slab  is 
also  claimed. 



In  the   m a n u f a c t u r e   of  s k i s   t h e r e   have   r e c e n t l y   b e e n  

i n t r o d u c e d   s k i   s o l e s   c o m p o s e d   of  m ixed   c o m p o u n d s   of  a c e -  

t a l   r e s i n s   and  f l u o r o c a r b o n   r e s i n s   such   as  p o l y t e t r a f l u o -  

r o e t h y l e n e ,   w h i c h   a r e   p a r t i c u l a r l y   a d a p t e d   to  m a n u f a c t u -  

re  s k i s   fo r   l o n g   run  c o n t e s t s   b e c a u s e   t h e y   c o n s i d e r a b l y  

e n h a n c e   the   s l i p p i n g   of  t he   sk i   on  d i f f e r e n t   k i n d s   o f  

snow,   so  t h a t   i t   b e c o m e s   p o s s i b l e   to  d i s p e n c e   w i t h   s k i  

w a x i n g   w h i l e   e n s u r i n g   c o n c u r r e n t l y   a  c e r t a i n   ho ld   of  t h e  

s k i   when  a  f o r w a r d   t h r u s t   i s   to  b e  i m p r e s s e d   t h e r e t o   o n  

t he   snow  s u r f a c e ,   w h i l e   g e n e r a l l y ,   due  to  the   e f f e c t   o f  

t he   s t r o n g   p r e s s u r e  e x e r t e d ,   t he   s k i   t e n d s   to  s l i p   b a c k -  

w a r d s   as  i t   s l i p s   on  the   s n o w y  s u r f a c e ,  

These   sk i   s o l e s   a re   g e n e r a l l y   f o r m e d ,   a f t e r   t he   p r i o r  

a r t ,   by  a d m i x i n g   by  h i g h - s p e e d   c e n t r i f u g i n g   and  a t   a  h i g h  

t e m p e r a t u r e   ( 1 4 0 ° C  -   160°C)  one  r e s i n   w i t h   the  o t h e r   u n -  

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

a c h i e v e d ,   w h e r e a f t e r   e s t r u s i o n   or  c a l e n d e r i n g   of  t he   h o m o -  

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

h a v i n g   been  p r e v i o u s l y   g r a n u l a t e d ,   to  make  sk i   s o l e s   i n  



w h i c h   t h e   s u r f a c e   i n t e n d e d   to  c o n t a c t   t he   snow  is   a b s o l u -  

t e l y   s m o o t h .  

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

ted   t h e r e t o   on  the   s u r f a c e   away  of  t he   t r e a d   s u r f a c e ,   a  

l a y e r   of  f a b r i c   w h e r e b y   t he   s k i   s o l e   i s   f i x e d   to  t he   s k i  

body  w i t h   an  a d h e s i v 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   i t   has   now  b e e n  

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

s m o o t h   t r e a d   s u r f a c e   of  t h e   k i n d   s p e c i f i e d   a b o v e ,   i t   b e -  

comes  p o s s i b l e   to  o b t a i n   c h a r a c t e r i s t i c s   of  a  w e l l   m o r e  

s a t i s f a c t o r y   h o l d   of  t he   s k i   d u r i n g   the   f o r w a r d   t h r u s t  

s t a g e   and  even   i m p r o v i n g   t h e   s l i p p i n g   and  the   s p e e d   o f  

t he   s k i   when  t he   t h r u s t i n g   f o r c e   i s   r e l e a s e d ,   u s i n g   f o r  

the   s k i   s o l e   s u r f a c e   a  s l a b   made  of  a  b l e n d   of  a c e t a l   r e -  

s i n   an  f l u o r o c a r b o n i c   r e s i n ,   c h a r a c t e r i z e d   in  t h a t   i t   i s  

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

s p a c e s   i s   s c a t t e r e d   wh ich   h a v e ,   p r e f e r a b l y ,   s u c h   a  d e p t h  

and  s u c h   a  d i a m e t e r   as  to  be  s u b s t a n t i a l l y   s h a l l o w e r   t h a n  

the   t r e a d   s o l e   t h i c k n e s s .  

A c c o r d i n g   to  t he   i n v e n t i o n ,   t h e   s h a p i n g   of  a  s l a b  

h a v i n g   s u c h   p r o p e r t i e s   i s   c a r r i e d   ou t   by  a  m e t h o d   w h i c h  

is   c h a r a c t e r i z e d   by  c o m p r i s i n g   t he   s t e p s   of  b l e n d i n g   i n  

the   s o l i d   s t a t e   s a i d   a c e t a l   r e s i n   w i t h   s a i d   f l u o r o c a r b o n  

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

but   p a r t i a l l y   d i s p e r s e d   t h e   one  in  the   o t h e r   h e a t   t r e a t -  

ing   s a i d   b l e n d   to  o r i g i n a t e   g r a n u l e s   and  s u b j e c t i n g   t h e m  

to  m o l d i n g   by  e x t r u s i o n   or  c a l e n d e r i n g   to  p r o v i d e   t h e  

f i n i s h e d   s l a b .  



M a i n l y   b e c a u s e   of  t he   o n l y   p a r t i a l   d i s p e r s i o n   of  one- 

r e s i n   i n t o   t he   o t h e r   in  t he   i n i t i a l   s t a g e   of  p r e p a r a t i o n  

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

t he   f i n a l   e f f e c t   of  o b t a i n i n g ,   in  the   m o l d i n g   s t a g e ,   t h e  

f o r m a t i o n ,   w i t h o u t   any  f u r t h e r   e x p e d i e n t s ,   a  s l a b   on  t h e  

s u r f a c e   of  w h i c h   a  c o n t i n u o u s   a r r a y   of  e x t r e m e l y   t i n y  

h o l l o w   s p a c e s   i s   s c a t t e r e d ,   so  as  to  o b t a i n   a  s k i   t r e a d  

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

In  o r d e r   t h a t   t h e   f e a t u r e s   and  t he   a d v a n t a g e s   of  t h e  

i n v e n t i o n   may  be  b e s t   u n d e r s t o o d , ' a n   e x a m p l e   of  r e d u c t i o n  

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

l i m i t a t i o n ,   r e f e r e n c e   b e i n g   had  to  the   F i g u r e s   of  t he   a c -  

c o m p a n y i n g   d r a w i n g .  

In  the   d r a w i n g :  

F i g u r e   1  i s   a  p e r s p e c t i v e   v i e w ,   p a r t l y   in  c r o s s - s e c -  

t i o n   of  t he   s k i   s o l e   a c c o r d i n g   to  t he   i n v e n t i o n ,   as  a p p l i e d  

to  a  s k i ,   a n d  

F i g u r e   2  shows   a  c r o s s - s e c t i o n a l   c l o s e u p   of  a  s k i  

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

EXAMPLE 

80%  by  w e i g h t   of  a  n a t u r a l   a c e t a l   r e s i n ,   w i t h o u t   a n y  

f i l l e r ,   in  g r a n u l a r   s t a t e ,   and  20%  of  p o w d e r e d   p o l y t e t r a -  

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

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

t a i n e d ,   q u i t e   p r e f e r a b l y .  

The  b l e n d i n g   c o n d i t i o n s   a re   as  f o l l o w s :   maximum  t e m -  

p e r a t u r e   70°C,   r o t a t i o n a l   s p e e d ,   s e l e c t e d   in  t he   r a n g e  

b e t w e e n   1800  and  3500  RPM  a p p r o x i m a t e l y .  



A f t e r   a  t i m e   w h i c h   can  be  v a r i e d   a p p r o p r i a t e l y ,   a 

b l e n d   i  s   w i t h d r a w n   in  w h i c h   t he   g r a n u l e s   of  t h e   a c e t a l   r e -  

s i n   and  p o w d e r   a r e   o n l y   p a r t i a l l y   d i s p e r s e d   t he   o n e s  i n t o  

t he   o t h e r   a n d ,   more  p a r t i c u l a r l y   t he   powder   d o e s   no t   c o a t  

t he   g r a n u l e s   e v e n l y ,   b u t ,   r a t h e r ,   in  a  s o m e w h a t   i r r e g u l a r  

and  d i s c o n t i n u o u s   w a y .  

T h e   b l e n d   so  f o r m e d   i s   fed   to  an  e x t r u d e r   to  g i v e ,  

at   t he   o u t s e t ,   a  g r a n u l a t i o n   of  t he   b l e n d :   t h e   g r a n u l e s  

t h u s   o b t a i n e d   a r e   t h e n   s e n t   to  m o l d i n g   t h r o u g h   t he   e x t r u -  

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

w i t h d r a w n .  

T h e   e x t r u s i o n   t e m p e r a t u r e   i s   c o m p r i s e d   b e t w e e n   180°C  

and  2 2 C ° C .  

A f t e r   an  a p p r o p r i a t e   c o o l i n g ,   t he   s l a b   i s   in  r e a d i -  

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

to  what.  i s   d i a g r a m m a t i c a l l y   d e p i c t e d   in  F i g u r e   1.  W i t h  

r e f e r e n c e   to  t h a t   F i g u r e ,   a  s k i   s o l e   11  made  a c c o r d i n g   t o  

t h e   i n v e n t i o n   i s   c o n v e n t i o n a l l y   a p p l i e d   to  a  s k i   12  w i t h  

t h e   i n t e r m e d i a r y   of  a  s u p p o r t i n g   member  13,  f o r   e x a m p l e   a  

l a y e r   o f   f i b e r g l a s s   f a b r i c   on  w h i c h   an  a d h e s i v e   14  h a s  

been   s p r e a d .  

A c c o r d i n g   to  t he   p r o c e s s   of  t h i s   i n v e n t i o n ,   t he   s k i  

s o l e   11  e x i t i n g   the   e x t r u d e r   e x h i b i t s   in  c o r r e s p o n d e n c e  

w i t h   t h e   s u r f a c e   15  i n t e n d e d   to  be  t he   t r e a d   s u r f a c e   o f  

the   s k i ,   a  p l u r a l i t y   of  empty   s p a c e s   16  c l o s e l y   and  r a n -  

domly  s c a t t e r e d   on  the   s u r f a c e   15  in  q u e s t i o n .  

The  d e p t h   and  the   d i a m e t e r   of  the   h o l l o w   s p a c e s   16 

a r e   a t   any  r a t e   s u b s t a n t i a l l y   l e s s   t h a n   t he   t h i c k n e s s   o f  



the   s k i   s o l e   1 1 .  

The  f o r m a t i o n   of  t he   h o l l o w   s p a c e s   16  i s   p r i n c i p a l l y  

o r i g i n a t e d ,   as  o u t l i n e d   a b o v e ,   to  t he   o n l y   p a r t i a l   b l e n d -  

ing  of  t h e   two  r e s i n s   in  t he   i n i t i a l   s t a g e   of  t he   p r o c e s s ,  

w h i c h   i s   c a u s e   by  the   low  c e n t r i f u g a t i o n   s p e e d   and  t h e  

c o m p a r a t i v e l y   low  t e m p e r a t u r e ,   and ,   in  p a r t ,   a l s o   to  t h e  

p r e s e n c e   of  m o i s t u r e   in  t he   b l e n d e r ,   so  t h a t   t he   g r a n u l e  

of  the   a c e t a l   r e s i n   c a n n o t   become  i n t i m a t e l y   a d m i x e d   w i t h  

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

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

n u l e s   of  t he   b l e n d   w i t h   s u c h   a  p h y s i c a l   c h a r a c t e r i s t i c  

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

p h y s i c a l   s t r u c t u r e   is   p r o d u c e d   due  to  the   p r e s e n c e   of  t h e  

h o l l o w   s p a c e s   as  shown  in  the   d r a w i n g .  

From  f i e l d   t e s t s   of  a p p l i c a t i o n   of  the   s k i   s o l e   t h u s  

o b t a i n e d ,   i t   has  been  f o u n d   t h a t   t he   ho ld   and  the   a d h e -  

r e n c e   of  t he   s k i   d u r i n g   the   t h r u s t   s t a g e   is   c o n s i d e r a b l y  

i m p r o v e d   o v e r   t h a t   of  a  known  s k i   s o l e   of  t h e   same  k i n d  

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

t h i s   a d v a n t a g e   of  the   s k i   s o l e   a c c o r d i n g   to  t he   i n v e n t i o n  

is   a s s o c i a t e d   a l s o   to  an  i m p r o v e d   s l i d i n g   a b i l i t y   and  s p e e d  

when  the   sk i   i s   c a u s e d   to  s t e p   f o r w a r d .  

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

i n v e n t i o n   can  be  used   as  a  t r e a d   s u r f a c e   a l s o   in  a p p l i c a -  

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

the   a p p l i c a t i o n   in  the   sk i   f i e l d .  

One  can  i m a g i n e ,   fo r   e x a m p l e ,   to  u s e s   s u c h   as  t r e a d  

s u r f a c e s   in  f o o t w e a r   s o l e s   i n t e n d e d   to  c o n t a c t   wet  s u r -  



f a c e s ,   a l s o   o t h e r   t h a n   t h e   snowy  ones   and  in  w h i c h ,   a t   a n y  

r a t e ,   p r o p e r t i e s   a r e   c a l l e d   f o r   such   as  a  s w i f t   s l i d i n g  

f o r w a r d   when  t h e   t h r u s t   i s   r e l e a s e d   and  a  s a t i s f a c t o r y  

a d h e r e n c e   and  h o l d i n g   a b i l i t y   in  t he   r e s t   s t a g e   in  o r d e r  

to  p r o d u c e   such   a  t h r u s t .  



1.  A  s l a b   p r o d u c e d   by  m o l d i n g   a  b l e n d   of  an  a c e t a l  

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

s u r f a c e ,   more  p a r t i c u l a r l y   a  sk i   s o l e ,   c h a r a c t e r i z e d   i n  

t h a t   i t   has   on  t he   s u r f a c e   i n t e n d e d   to  a c t   as  t he   t r e a d  

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

2.  A  s l a b   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  

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

t i a l l y   l e s s   t h a n   t he   t h i c k n e s s   of  t he   s l a b   and  d i s t r i b u -  

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

3.  A  p r o c e s s   f o r   t he   s h a p i n g   of  a  s l a b   a c c o r d i n g   t o  

c l a i m   1,  c h a r a c t e r i z e d   in  t h a t   i t   c o m p r i s e s   t he   s t e p s   o f  

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

to  be  i n t r o d u c e d   in  a  b l e n d e r   in  the   s o l i d   s t a t e ,   u n t i l  

o b t a i n i n g   a  b l e n d   in  w h i c h   the   two  r e s i n s   a r e   o n l y   p a r -  

t i a l l y   d i s p e r s e d   the   one  i n t o   the  o t h e r ,   s h a p i n g   in  t h e  

hot   c o n d i t i o n   g r a n u l e s   of  s a i d   b l e n d   and  s u b j e c t i n g   s a i d  

g r a n u l e s   to  m o l d i n g   by  c a l e n d e r i n g   or  e x t r u s i o n   to  g i v e  

the   f i n i s h e d   s l a b .  

4.  A  p r o c e s s   a c c o r d i n g   to  c l a i m   3,  c h a r a c t e r i z e d   i n  

t h a t   s a i d   b l e n d i n g   s t a g e   of  the   two  r e s i n s   t a k e s   p l a c e   b y  

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

e q u a l   to  or  l o w e r   t h a n   7 0 ° C .  

5.  A  p r o c e s s   a c c o r d i n g   to  c l a i m   3,  c h a r a c t e r i z e d   i n  

t h a t   s a i d   b l e n d i n g   s t a g e   is   c a r r i e d   ou t   on  a  g r a n u l a t e d  

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

p r e s e n c e   of  m o i s t u r e .  

6.  A  f i n i s h e d   a r t i c l e   such  as  a  s k i   or  an  a r t i c l e   o f  

footwear   compr is ing   a  slab  accord ing   to  Claim  1  for  use  as  a  t read   s u r f a c e .  
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