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©  Running  surface  for  skis. 

The  invention  relates  to  a  running  surface  (12),  to  be 
fixed  with  suitable  adhesive  (15)  either  to  the  whole  or  part  of 
the  underside  of  the  ski  (16)  and  comprises  an  acetal  resin 
mixture  (10)  with  fabric  backing  (11),  preferably  of  glass  fibre 
fabric,  to  which  the  resin  mixture  (10)  is  bonded  by  heat  and 
mechanical  means. 

The  Applicant  gives  as  preferred  resin  mixture  that 
obtained  by  mixing  a  first  acetal  resin  modified  by  addition 
of  a  fluorocarbon  resin  with  a  second  acetal  resin  modified 
by  addition  of  molybdenum. 

Another  object  of  this  invention  is  the  manufacturing 
process  of  said  running  surface  ready  to  be  joined  to  the  ski. 



Sk i s ,   more  e s p e c i a l l y   c r o s s - c o u n t r y   s k i s ,   are  a l ready  well  known,  a s  

well  as  the  r e q u i r e m e n t s   they  must  m e e t .  

Also  s k i s ,   more  e s p e c i a l l y   c r o s s - c o u n t r y   sk is ,   be s ides   p o s s e s s i n g  

smooth  running   p r o p e r t i e s ,   must  a lso   be  designed  so  as  to  p r e v e n t  

b a c k s l i d i n g   dur ing   push ing   motions  or  when  c l i m b i n g .  

Up  t i l l   now  the  f o l l o w i n g   measures  have  been  h i t h e r t o   adopted  to  s a t i -  

sfy  t h i s   r e q u i r e m e n t :  

1)  a p p l i c a t i o n   of  c e r t a i n   waxes  or  o ther   chemical  s u b s t a n c e s   on  t h e  

u n d e r s i d e   of  the  s k i s ;  

2)  a p p l i c a t i o n   of  wooden,  metal  or  p l a s t i c   running  s u r f a c e s   w i t h  

v a r i o u s   types  of  grooves  to  t h e  u n d e r s i d e   of  the  s k i ;  

3)  s t r a p p i n g   of  s t r i p s   of  s k i n s ,   for  example .  s ea l sk in ,   round  t h e  

bottom  of  the  s k i .  

Each  of  these   knom  systems  have  t h e i r   own  p a r t i c u l a r   a d v a n t a g e s ,  

e i t h e r   f a v o u r i n g   smooth  running   or  p r e v e n t i n g   b a c k s l i d i n g ,   but  n o n e  

of  them  so lve s   the  problem  e n t i r e l y   with  the  s i m u l t a n e o u s   meet ing   o f  

both  c o n d i t i o n s .  

In  order   to  remedy  such  problems  and  to  obtain  a  cross   count ry   s k i  

with  an  idea l   running   s u r f a c e   which  does  not  permit   b a c k s l i d i n g   o f  

the  ski  dur ing   pushing  motions  or  when  cl imbing,   the  r unn ing   s u r f a c e  



in  accordance  with  the  p r e s e n t   i n v e n t i o n   has  been  d e v e l o p e d .  

The  i nven to r   has  a r r i v e d   at  such  a  s o l u t i o n   by  a  r e a l l y   r e v o l u t i o n a r y  

p r o c e d u r e   i n v o l v i n g   u t i l i z a t i o n   of  a  mixture   of  a l r e a d y   known  and 

used  ace ta l   r e s i n s ,   where  the  i n d i v i d u a l   r e s i n s   pos se s s   good  a n t i - f r i c -  

t ion   p r o p e r t i e s   a l though   they  also  e x h i b i t   c o n t r o l l e d ,   s l i p   on  damp 

s u r f a c e s ,   tha t   i s ,   they  combine  smooth  running   with  a n t i - b a c k   s l i d i n g  

p r o p e r t i e s   as  is  r e q u i r e d .  

The  running   s u r f a c e   in  accordance   with  the  i n v e n t i o n   is   c h a r a c t e r i z e d  

above  al l   in  t ha t   sa id   a c e t a l   r e s i n   mix ture   is  bonded  to  a  f a b r i c   b a c -  

king  p r e f e r a b l y   of  g l a s s   f i b r e   f a b r i c ;   t h i s   f a b r i c   back ing   i s ,   in  t u r n ,  

s u i t a b l e   for  f i x i n g   with  adhes ive   to  e i t h e r   the  whole  or  pa r t   of  t h e  
u n d e r s i d e   of  the  s k i .  

The  runn ing   s u r f a c e   is  a l so   c h a r a c t e r i z e d   in  t h a t   the  a c e t a l   r e s i n   o f  

which  i t   is  made,  is  p r e f e r a b l y   formed  by  mixing  a  f i r s t   a ce t a l   r e s i n  

mod i f i ed   by  a d d i t i o n   of  a  f l u o r o c a r b o n   r e s i n ,   to  a  second  a c e t a l   r e s i n  

m o d i f i e d   by  a d d i t i o n   of  molybdenum. 

T h i r d l y ,   the  runn ing   s u r f a c e   is  c h a r a c t e r i z e d   in  t h a t   the   f i r s t   a c e t a l  

r e s i n   of  the  two  r e s i n s   making  up  the  mixture   is   p r e f e r a b l y   m o d i f i e d  

by  a d d i t i o n   of  p o l y t e t r a f l u o r o e t h y l e n e   h i t h e r t o   no rma l ly   used  f o r  

i n j e c t i o n   moulding  p u r p o s e s   and  p o s s e s s i n g   s p e c i a l   a n t i - f r i c t i o n  

p r o p e r t i e s ;   the  second  a c e t a l   r e s i n   of  the  two  r e s i n s   making  up  t h e  

m i x t u r e   is  p r e f e r a b l y   m o d i f i e d   by  a d d i t i o n   of  molybdenum  and  i s   o f  

type  h i t h e r t o   normal ly   used  in  e x t r u s i o n ,   l i k e w i s e   p o s s e s s i n g   a n t i -  

f r i c t i o n   p r o p e r t i e s   as  in  the  case  of  the  f i r s t   r e s i n ,   t h a t   i s ,  

d i f f e r e n t   p r o p e r t i e s   from  those   r e q u i r e d   of  a  r u n n i n g   s u r f a c e .  

F o u r t h l y ,   the  runn ing   s u r f a c e   in  accordance   with  the  i n v e n t i o n   i s  

c h a r a c t e r i z e d   in  t ha t   the   r e s i n   mix tu re ,   which  is  the  most  i m p o r t a n t  

p a r t   of  the  running   s u r f a c e ,   tha t   i s ,   the  pa r t   in  c o n t a c t   with  t h e  

snow  p r e f e r a b l y   c o n s i s t s   of  30  to  35%  of  ace ta l   r e s i n   modif ied   by 

a d d i t i o n   of  molybdenum  and  of  65  to  70%  of  the  r e s i n   modi f ied   by 

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



F i f t h l y ,   the  running  su r f ace   in  accordance  with  the  i n v e n t i o n   i s  

c h a r a c t e r i z e d   in  that  the  r e s i n   mix ture   forming  the  most  i m p o r t a n t  

p a r t   of  the  ski  running  s u r f a c e   can  be  bonded  by  heat   and  m e c h a n i c a l  

means  to  a  f a b r i c   backing,   p r e f e r a b l y   of  g lass   f i b r e   f a b r i c ;   b o n d i n g  

c o n s i s t s   of  h e a t i n g   a  s u r f a c e   of  the  r e s i n   mix ture   to  a  t e m p e r a t u r e  

of  200°C  to  2150C  thereby  s o f t e n i n g   i t   and  app ly ing   a  p r e s s u r e   o f  

2  k g / s q . c m   to  permi t   subsequen t   j o i n i n g   to  the  f a b r i c   backing;   t h i s  

f a b r i c   back ing   i s ,   in  tu rn ,   f ixed   by  means  of  s u i t a b l e   adhes ive   to  t h e  

ski  or  to  p a r t   of  i t .  

These  main  f e a t u r e s   and  o ther   f e a t u r e s   of  minor  impor t ance   will   a p p e a r  

r e a d i l y   appa ren t   from  the  f o l l o w i n g   d e t a i l e d   d e s c r i p t i o n .  

Some  p r e f e r r e d   embodiments  of   the  i n v e n t i o n   are  i l l u s t r a t e d   in  t h e  

accompanying  drawings  which  are  to  be  cons ide r ed   as  an  e x e m p l i f i c a t i o n  

of  the  p r i n c i p l e s   of  the  i n v e n t i o n   and  are  not  i n t e n d e d   to  l i m i t   t h e .  

i n v e n t i o n   to  the  embodiments  i l l u s t r a t e d .  

More  p r e c i s e l y ,   f i g .   1  is  a  p e r s p e c t i v e   view  of  p a r t   of  the  r e s i n  

m i x t u r e   bonded  to  pa r t   of  the  f a b r i c   b a c k i n g ;  

f i g .   2  is  an  analogous  p e r s p e c t i v e   view  of  a  more  complex  s o l u t i o n   i n  

which  s a i d   components  are  bonded  to  another   l aye r   of  wood,  metal  o r  

p l a s t i c ,   and  the  bonded  assembly  is  f ixed   via   an  i n t e r m e d i a t e   j o i n i n g  

l a y e r   to  another   backing  l a y e r   or  d i r e c t l y   to  the  s k i .  

F i g u r e s   3a,   3b,  and  3c  show  t h r e e   skis   to  whose  u n d e r s i d e   is  f ixed  t h e  

r u n n i n g   s u r f a c e   according  to  the  i n v e n t i o n   in  d i f f e r e n t l y   ar ranged  and 

e x t e n s i v e   z o n e s .  

F igure   4  is  an  exploded  view  of  the  va r ious   members,  t h a t   i s ,   members 

d e t a c h e d   from  one  another ,   in  which  the  ski  has  a  bot tom  running  s u r f a -  

ce  formed  as  shown  in  f i g .   3 a .  

As  can  be  seen  from  the  d rawings ,   the  running  s u r f a c e   in  ques t ion   c o n -  

s i s t s   of  a  mix ture   of  a c e t a l   r e s i n s   10  which  can  be  bonded  to  a  f a b r i c  

back ing   11,  p r e f e r a b l y   of  g l a s s   f i b r e   f a b r i c ,   by  hea t   and  m e c h a n i c a l  

means  as  s t a t e d   p r e v i o u s l y .  



The  l a m i n a t e   ob ta ined   by  hot  bonding  of  a ce t a l   r e s i n s   10  to  f a b r i c   11 

is  d e s i g n a t e d   by  the  number  12  in  the  f i g u r e s .  

This  l a m i n a t e   can  be  cut  to  d e s i r e d   s i z e   the reby   o b t a i n i n g   v a r i o u s  

e l emen t s   12  which  can  be  jo ined  to  o the r   a l ready   f a m i l a r   r u n n i n g  

s u r f a c e s   14  of  wood,  metal  or  p l a s t i c   ( f i g .   2) .   In  t h i s   case ,   b o t h  

members  can  be  joined  with  a  s u i t a b l e   glue  or  adhes ive   15  to  a n o t h e r  

back ing   l a y e r   or  to  the  ac tua l   ski  1 6 .  

Fig.   3a  i l l u s t r a t e s   a  s o l u t i o n   in  which  a  c e n t r a l   l a y e r   of  the  r u n n i n g  

s u r f a c e   in  accordance   with  the  i n v e n t i o n   is  bonded  to  end  l a y e r s   o f  

r u n n i n g   s u r f a c e s   made  of  a l r e a d y   known  m a t e r i a l   14;  f i g .   3b,  i n s t e a d ,  

shows  j u s t   two  c e n t r a l l y   p o s i t i o n e d   p a r a l l e l   l o n g i t u d i n a l   s t r i p s   o f  

r u n n i n g   s u r f a c e   12  in  accordance   with  the  i n v e n t i o n ,   while   in  f i g .   3 c ,  

two  end  s e c t i o n s   of  the  runn ing   s u r f a c e   12,  in  accordance   with  t h e  

i n v e n t i o n   are  appl ied   to  the  ski   b e s i d e s   the  two  c e n t r a l   l o n g i t u d i n a l .  

s t r i p s .  

The  d rawings   have  been  enc losed   to  show  t h a t   the  number  of  p o s s i b l e  

s o l u t i o n s   is  p r a c t i c a l l y   i n f i n i t e   as  the  runn ing   s u r f a c e   in  a c c o r d a n c e  

with  the  i n v e n t i o n   can  cover  the  whole  width  of  the  sk i ,   or  e l s e  

d i f f e r e n t   w id th s ,   or  a l t e r n a t e   widths   of  the  ac tua l   s k i .  

As  i t   is  p o s s i b l e   to  vary  the  r a t i o s   and  d imens ions ,   so  i t   is  p o s s i b l e ,  

in  the   m i x t u r e ,   to  s u b s t i t u t e   the  p r e f e r r e d   r e s i n s ,   t h a t   is  t h o s e  

m o d i f i e d   with  a  f l u o r o c a r b o n   r e s i n e   or  molybdenum  r e s p e c t i v e l y ,   w i t h  

o the r   r e s i n s   having  s i m i l a r   p r o p e r t i e s   w i thou t   d e p a r t i n g   from  the  s c o p e  

of  the  i n v e n t i o n .  

In  t h i s   c o n n e c t i o n   i t   should  be  s t a t e d ,   even  i f   i t  i s   obv ious ,   t h a t   t h e  

a c e t a l   r e s i n s   can  be  with  random  or  p r e f e r r e d   o r i e n t a t i o n   or  w i t h  

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

Rega rd ing   the  f a b r i c   backing ,   i t   has  been  said  t ha t   i t   is  p r e f e r a b l y  

of  g l a s s   f i b r e   f a b r i c ,   but  i t   is  obvious  t h a t   these   f i b r e s   can  be  o f  

any  o t h e r   m a t e r i a l   p r o v i d i n g   t h a t   i t   is   easy  to  adher  such  m a t e r i a l   t o  

the  sk i   and  p rov ided   t h a t   the  m a t e r i a l   can  be  e f f i c i e n t l y   bonded  by 



heat   and  mechanica l   means  to  the  ace t a l   r e s i n   mix tu re   in  a c c o r d a n c e  

with  the  i n v e n t i o n .  

Bonding  of  the  a c e t a l   r e s i n   mixture  to  the  backing  f a b r i c   can  b e  

c a r r i e d   out  with  aid  of  a  p res s ,   or  by  a  s e r i e s   of  hot  p r e s s u r e   r o l l s  

or  pads;  the  r e q u i r e d   hea t   can  be  gained  from  t h a t   con t a ined   in  t h e  

p roduc t   i t s e l f   when  emerging  from  the  e x t r u d i n g   head  a f t e r   c a l e n d e r i n g .  



1.  Running  s u r f a c e   for  sk is   or  o ther   s i m i l a r   p roduc t   capab le   o f  

e x e r t i n g   a  b r a k i n g   and  a n t i - s l i p   ac t ion   when  in  c o n t a c t   with  damp 

s u r f a c e s ,   which  is   t h e r e f o r e   s u i t a b l e   for  s k i e r s '   r e q u i r e m e n t s   when 

pushing  along  the   l e v e l   and  when  c l i m b i n g ,  

c h a r a c t e r i z e d   in  t h a t   i t   c o n s i s t s   of  a  l amina t e   of  an  a c e t a l   r e s i n  

mixture  bonded  to  a  f a b r i c   back ing ,   p r e f e r a b l y   of  g l a s s   f i b r e s ,   w h i c h  

is ,   in  t u rn ,   f i x e d   with  adhes ive   to  e i t h e r   the  whole  or  p a r t   of  t h e  

unders ide   of  the  s k i .  

2.  Running  s u r f a c e   for  sk i s   or  o ther   s i m i l a r   p roduc t s   as  c la imed  i n  

claim  1, 

c h a r a c t e r i z e d   in  t h a t   the  a ce t a l   r e s i n   mix ture   used  c o n s i s t s   of  a  

combinat ion  of  a  f i r s t   a c e t a l   r e s i n   modi f ied   by  a  f l u o r i n e c a r b o n  

res in   and  a  second  r e s i n   modif ied   by  molybdenum. 

3.  Running  s u r f a c e   as  c la imed  in  claim  2 ,  

c h a r a c t e r i z e d   in  t h a t ,   with  r ega rd   to  the  r e s in   mix ture   used,   t h e  

f i r s t   a ce t a l   r e s i n   c o n s i s t s   of  a  high  s t r e n g t h   r e s i n   with  good  a n t i -  

f r i c t i o n   p r o p e r t i e s ,   s u i t a b l e   for  i n j e c t i o n   m o u l d i n g .  

4.  Running  s u r f a c e   as  c laimed  in  claims  1  to  3 ,  

c h a r a c t e r i z e d   in  t h a t   r e g a r d i n g   the  r e s i n   mix ture   used,   the  f l u o r o -  

carbon  r e s i n ,   u t i l i z e d   to  modify  the  f i r s t   a c e t a l   r e s i n ,   i s   p r e f e r a -  

bly  of  the  p o l y t e t r a f l u o r o e t h y l e n e   type  p o s s e s s i n g   s p e c i a l   a n t i -  

f r i c t i o n   p r o p e r t i e s .  

5.  Running  s u r f a c e   as  c la imed  in  c la ims  1  to  4 ,  

c h a r a c t e r i z e d   in  t h a t   r e g a r d i n g   the  r e s i n   mixture   used,  the  s e c o n d  

acetal   r e s i n   m o d i f i e d   by  molybdenum  is  normal ly   used  for  e x t r u d i n g  

purposes   and  l i k e w i s e   p o s s e s s e s   good  a n t i - f r i c t i o n   p r o p e r t i e s .  

6.  Running  s u r f a c e   as  c la imed  in  the  p r ev ious   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   r e s i n   mix tu re   of  which  i t   is  made,  c o n t a i n s  

from  55  to  80%  of  the  f i r s t   a c e t a l   r e s i n   modif ied   by  a  f l u o r o c a r b o n  



r e s i n ,   and  from  20  to  45%  of  the  second  ace ta l   r e s i n   modi f i ed   by 

molybdenum. 

7.   Running  s u r f a c e   as  claimed  in  claim  6 ,  

c h a r a c t e r i z e d   in  t h a t   the  r es in   mix tu re   of  which  i t   is  made  p r e f e r a -  

bly  c o n t a i n s   from  65  to  70%  of  the  f i r s t   a c e t a l   r e s i n   and  from  30  t o  

35%  of  the  second  a c e t a l   r e s i n .  

8.  Running  s u r f a c e   as  h e r e i n   de sc r ibed   and  i l l u s t r a t e d   in  t h e  

accompanying  d r a w i n g s .  

9.  Ski  p rov ided   with  a  running  s u r f a c e   as  c la imed  by  any one  of  t h e  

claims  from  1  to  8 .  

10.  P rocess   for   o b t a i n i n g   running  s u r f a c e s   as  c la imed  in  claims  1  t o  

8,  a p p l i c a b l e   to  the  ski   by  means  of  a d h e s i v e s   such  as  epoxy  r e s i n s  

or  o ther   known  r e s i n s ,   c o n s i s t i n g   of  the  bonding  by  hea t   and  m e c h a n i -  

cal  means  of  the  a c e t a l   r e s i n   mixture   to  the  f a b r i c   back ing   which  i s  

p r e f e r a b l y   of  g l a s s   f i b r e   f a b r i c .  

11.  P roces s   for  o b t a i n i n g   running  s u r f a c e s   for   sk i s   as  claimed  i n  

claim  10  in  which  the  m e c h a n i c a l - h e a t   bonding  p r o c e d u r e   c o n s i s t s   o f  

s o f t e n i n g   one  of  the  ace t a l   r es in   mix ture   s u r f a c e s   by  h e a t i n g   t o  

about  200°C  to  215°C  and  in  the  j o i n i n g   of  the  a c e t a l   r e s i n   m i x t u r e  

to  the  g l a s s   f i b r e   f a b r i c   backing  at  a  p r e s s u r e   of  2  k g / s q . c m .  

12.  P rocess   as  c la imed  in  claim  11 ,  

c h a r a c t e r i z e d   in  t h a t   the  heat  r e q u i r e d   for  bonding   the  ace ta l   r e s i n  

mix ture   to  the  g l a s s   f i b r e   f ab r i c   backing   is  t h a t   c o n t a i n e d   by  t h e  

p roduc t   when  emerging  from  the  e x t r u d i n g   head  a f t e r   c a l e n d e r i n g .  
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