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Ski  with  increased  moment  of  inertia  and  process  for  making  it. 

in  a  process  of  making  a  ski  core  4  of  foamed  resin,  ar- 
rangement  are  taken  to  maximize  cross-section  growth  of  skin 
40,  40'  of  foamed  core  body  44.  Such  arrangement  includes 
the  provision  of  a  "I"  shaped  beam  1,  with  side  longitudinal  de- 
pressions  240,  providing  a  moment  of  inertia  I =  BH3-ch3. 



P r o c e s s   and  means  for   e n c r e a s i n g   the  r e s i s t i n g   moment  of  a  

ski  hav ing   a  foamed  r e s i n   core  and  sk i ,   p a r t i c u l a r l y  

c r o s s - l a n d   ski  o b t a i n e d   wi th   such  p r o c e s s   and  m e a n s .  

This  i n v e n t i o n   r e l a t e s   to  a  p r o c e s s   for   mold ing   a  r e s i n  

ski  core  whereby  sk in   growth  is  maximized   p r o v i d i n g   a  

c o r r e s p o n d i n g   i n c r e a s e   of  i t s   r e s i s t i n g   moment.  M a x i m i z a t i o n  

of  sk in   growth  is  o b t a i n e d   by  i n c r e a s n g   the  s ide   w a l l  

s u r f a c e s   a f f e c t i n g   the  sk in   t h i c k n e s s   g rowth .   I n c r e a s e   o f  

s u r f a c e s   a f f e c t i n g   sk in   t h i c k n e s s   growth  i n v o l v e s   p r o v i s i o n  

of  a  ski  core  wi th   s ide   d e p r e s s i o n s .   Of  c o u r s e ,   such  s i d e  

d e p r e s s i o n s   i n v o l v e   a  ski  c r o s s - s e c t i o n   and  w e i g h t  

r e d u c t i o n .  

In  the  known  a r t   s k i s   compr i s e   an  upper   t h i c k n e s s   and  a  

bo t tom  so le   of  high  r e s i s t i n g   m a t e r i a l   and  a  core  of  f o a m e d  

r e s i n   e .g .   of  p o l i u r e t a n   t h e r e b e t w e e n .  

When  a  known  ski  is  s u b j e c t e d   to  b e n d i n g ,   as  h a p p e n s  

d u r i n g   use ,   i t s   core  is  s t r e s s e d   by  complex  f o r c e s .  

C o n s e q u e n t l y   the  core  m a t e r i a l   must  have  s u i t a b l e   r e s i s t i n g  

and  r e s i l i e n t   f e a t u r e s .   Such  f e a t u r e s   may  be  computed  w i t h  

u s u a l   f o r m u l a e   of  the  A r t .  

The  o r i g i n   of  t h i s   i n v e n t i o n   s p r i n g s   from  the  o b s e r v a t i o n  

t h a t   t h e r e   is  a  r e m a r k a b l e   d i f f e r e n c e   be tween   r e s i l i e n c e  

c a l c u l a t e d   wi th   u s u a l   f o r m u l a e   and  r e s i l i a n c e   measu red   b y  

l o a d i n g   t e s t s :   c a l c u l a t e d   r e s i l i e n c e   is  a lways  h i g h e r   t h e n  

measured   r e s i l i e n c e .   This  o b s e r v a t i o n   e n c o u r a g e d   t h e  

o b s e r v e r   to  s tudy   the  c r o s s - s e c t i o n   of  a  ski  a n d  

p a r t i c u l a r l y   i t s   core  c r o s s - s e c t i o n .   Being  such  ski  c o r e  

o b t a i n e d   by  mold ing   of  a  s e l f   foaming  p o l y m e r i c   r e s i n   i t s  

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



o u t s i d e   than   i n w a r d l y .   A  core  c o m p r i s e s   an  o u t e r   t h i c k n e s s  

of  s c a r c e l y   or  even  unfoamed  po lymery   s a i d   " sk in"   or  " c o r k "  

and  by  a  h e a r t   h i g h l y   foamed  or  expanded .   This  is  due  t o  

lower   t e m p e r a t u r e   a v a i l a b l e   o u t s i d e   d u r i n g   mold ing   in  v i e w  

of  c o o l i n g   p r o v i d e d   by  die  w a l l s   and  ski  s o l e s .   Due  to  t h i s  

phenomenon  a  box  l i k e   beam  is  o b t a i n e d   shaped   as  a  

c r o s s - s e c t i o n e d   t w o f o l d   "C".  Thus  when  a  ski   is  b e n t ,   a s  

happens   when  i t   is  in  use ,   i t s   c r o s s - s e c t i o n   s l i g h t l y  

b u c k l e s   l i k e   a  ben t   t i l e .   This  phenomenon  is  of  very   s m a l l  

v a l u e   but  i t   is  enough  to  e x p l a i n   the  r e a s o n   why  t h e  

c a l c u l a t e d   s t r u c t u r e   s t i f f n e s s   is  h i g h e r   than  the  m e a s u r e d  

o n e .  

S t a r t i n g   from  t h i s   c o n s i d e r a t i o n   the  i n v e n t o r ,   w i t h  

i n g e n i o u s   p e r c e p t i o n ,   has  c o n c e i v e d   a  p r o c e s s   w h i c h  

max imizes   the  sk in   f o r m a t i o n   s imply   by  p r o v i d i n g   two 

l o n g i t u d i n a l   d e p r e s s i o n s   on  ski   core  s i d e s .   In  o t h e r   w o r d s  

the  s i d e s   are  kept   p a r t i a l l y   c l o s e r   to  the  ski  a x i s .  

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   the  core  s ide   w a l l s ,   made 

of  s c a r c e l y   foamed  or  d e n s e r   m a t e r i a l ,   which  are  kept   c l o s e r  

to  the  ski   a x i s   p r o v i d e   a  s t r o n g e r   c o n n e c t i o n   be tween   t h e  

upper   and  bo t tom  l a y e r s   or  so le   c o m p r i s i n g   a  t w o f o l d   "I"  b o x  

l i k e   beam.  C o e t e r i s   p a r i b u s   i t   is  p o s s i b l e   to  o b t a i n  

a l t e r n a t e l y   a  s t i f f e r   or  a  l i g h t e r   sk i .   Moreover   w i t h  

u n c h a n g e d   so le   w id th   a  l i g h t e r   ski   may  be  o b t a i n e d   due  t o  

lower   core  c r o s s - s e c t i o n .   Of  cou r se   l e s s   m a t e r i a l   e m p l o y e d  

means  a  c h e a p e r   ski   at  p a r i t y   of  s t i f f n e s s   and  w id th   of  t h e  

s k i .   F i n a l l y   w i th   d e p r e s s e d   s i d e s   a  r e d u c e d   f r i c t i o n   w i t h  

snow  is  o b t a i n e d .  

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

r e f e r e n c e   may  now  be  made  to  the  a ccompany ing   d r awings   w h i c h  



show  a  p o s s i b l e   embodiment   t h e r e o f   in  a  d i a g r a m m a t i c   a n d  

mere ly   i l l u s t r a t i v e   f a s h i o n .  

F igu re   1  is  a  s ide   view  of  a  ski  in  a c c o r d a n c e   wi th   t h e  

p r e s e n t   i n v e n t i o n .  

F igu re   2  is  a  c r o s s - s e c t i o n ,   in  an  e n l a r g e d   s c a l e ,   of  a  

sk i ,   t aken   a long  l i n e   I I - I I   of  f i g u r e   1.  

F igu re   3  is  a  c r o s s - s e c t i o n ,   in  an  e n l a r g e d   s c a l e ,   of  a  

sk i ,   t aken   a long  l i n e   I I I  -   I I I   of  f i g u r e   1 

F igu re   4  is  a  c r o s s - s e c t i o n ,   in  an  e n l a r g e d   s c a l e ,   of  a  

s k i ,   t aken   a long  l i n e   IV-IV  of  f i g u r e   1.  

F i g u r e   5  is  a  c r o s s - s e c t i o n ,   in  an  a n l a r g e d   s c a l e ,   of  a  

sk i ,   t aken   a long   l i n e   V-V  of  f i g u r e   1 .  

F i g u r e   6  is  a  c r o s s - s e c t i o n ,   in  an  e n l a r g e d   s c a l e ,   of  a  

sk i ,   t aken   a long  l i n e   VI-VI  of  f i g u r e   1. 

F igu re   7  is  a  c r o s s - s e c t i o n   of  a  p r o c e s s   die  to  p r o v i d e  

the  ski  of  f i g u r e s   from  1  to  6 .  

F igu re   8  is  a  c r o s s - s e c t i o n   s k e t c h   w h e r e i n   the  s i d e s   of  a  

c o n v e n t i o n a l   ski  are  i d e a l l y   put  t o g e t h e r   for   p u r p o s e   o f  

c o m p a r i s o n   w i t h :  

F igu re   9  which  is  a  s i m i l a r   c r o s s - s e c t i o n   s k e t c h   w h e r e i n  

the  sk in   s i d e s   of  a  c r o s s - c o u n t r y   ski  a c c o r d i n g   to  t h e  

p r e s e n t   i n v e n t i o n   are  i d e a l l y   put  t o g e t h e r   for   p u r p o s e   o f  

c o m p a r i s o n   wi th   c o n v e n t i o n   ski  of  f i g u r e   8.  I t   w i l l   b e  

a p p r e c i a t e d   t h a t   the  c e n t r a l   common  p a r t   was  e l i m i n a t e d .  

With  r e f e r e n c e   to  f i g u r e   from  1  to  9  of  the  d r awings   a  

ski  c o m p r i s e s   c o n v e n t i o n a l l y   on  upper   l a y e r   2,  a  so le   3  a n d  

a  core  4.  Core  4  is  made  of  foamed  r e s i n   and  when  t h e  

m a t e r j a l   is  be ing   molded  i t   expands   more  i n s i d e   at  44  a n d  

l e s s   o u s i d e   at  40.  Thus  the  core  4  c o m p r i s e s   an  o u t e r   l a y e r  

40'  of  l e s s   expanded   p o l y m e r i c   m a t e r i a l   or  sk in   and  an  i n n e r  



body  44  of  much  more  expanded   p o l y m e r i c   m a t e r i a l .   This  s eems  

to  be  due  to  lower   t e m p e r a t u r e   r e a c h e d   d u r i n g   mold ing   b y  

t h a t   m a t e r i a l   c o n t a c t i n g   the  cool  die  w a l l s .   The  core  4  o f  

known  ski  is  e x a c t l y   r e c t a n g u l a r   c o n s e q u e n t l y   sk in   4 0 '  

p r o v i d e s   a  k ind   of  r e c t a n g u l a r   t u b e .  

A c c o r d i n g   to  an  embodiment   of  the  p r e s e n t   i n v e n t i o n   t h e  

s i d e w a l l s   140  of  die  c a v i t y   144  of  are  widened  by  m a k i n g  

them  convex  which,   in  term  of  molded  sk i ,   p r o v i d e s  

l o n g i t u d i n a l   s ide   d e p r e s s i o n s .   Such  w i d e n i n g   of  d i e  

s i d e w a l l s   e n c r e a s e   c o r r e s p o n d i n g l y   hea t   t r a n s f e r   and  o f  

c o u r s e   sk in   g rowth .   The  s u r f a c e   e n c r e a s e   is  c o n s i d e r a b l e ,  

e . g .   h i g h e r   than   50%.  C o n s e q u e n t l y   the  e x c e d i n g   50%  of  h e a t  

t r a n s f e r   r e l a t i v e   to  a  lower  q u a n t i t y   of  p o l y m e r i c   m a t e r i a l  

p r o v i d e   an  e n c r e a s e d   growth  not  only  in  sk in   e x t e n s i o n   b u t  

even  in  i t s   t h i c k n e s s .   For  c o m p a r i s o n   f i g u r e   8  and  9  show 

the  j o i n e d   s ide   s k i n s   r e s p e c t i v e l y   of  a  c o n v e n t i o n a l   o r  

known  ski   and  of  a  ski   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   w i l l   be  a p p r e c i a t e d   t h a t   the  c o r r e s p o n d i n g   c e n t r a l  

s e c t i o n s   are  o m i t t e d .  

R e f e r r i n g   now  to  known  ski  whose  s e m p l i f i e d   c r o s s - s e c t i o n  

is  shown  in  f i g u r e   8  assumed  a  c r o s s - s e c t i o n   wid th   of  6  mm. 

c o r r e s p o n d i n g   to  a  sk in   t h i c k n e s s   of  3  mm.  and  a  h e i g h t   H  o f  

24  mm.  the  moment  of  i n e r t i a   of  such  known  ski   c o r e  

i s  :  I=bH3/12=6,  912mm 4. 

R e f e r r i n g   now  to  the  ski   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   whose  s e m p l i f i e d   c r o s s - s e c t i o n   is  shown  in  f i g u r e  

9.  P r u d e n t l y   assumed  a  s k i n   t h i c k n e s s   of  3  mm  i . e .   equa l   t o  

t h a t   of  a  k n o w n  s k i   core  even  i f   here   is  c e r t a i n l y   h i g h e r  

and  assumed  a  h e i g h t   H=24mm  the  moment  of  i n e r t i a   i s  

I=BH3-CH 3/12=16,145mm4  i . e .   2,33  t imes   the  moment  of  i n e r t i a  



of  a  known  ski  c o r e .  

Of  c o u r s e   t h i s   u n e x p e c t e d   e n c r e a s e   of  moment  of  i n e r t i a  

r e g a r d s   the  ski  p o l y m e r i c   r e s i n   core  4  and  the  b e n e f i t   on 

the  whole  ski  is  much  l e s s   e v i d e n t .  

However  i t   w i l l   be  a p p r e c i a t e d   t h a t   at  p a r i t y   o f  

c r o s s - s e c t i o n   and  we igh t   a  h i g h e r   ski  s t r e n g h t n e s s   i s  

o b t a i n e d ;   whereas   at  s t r e n g h t n e s s   p a r i t y   20  p e r c e n t   l i g h t e r  

ski  is  o b t a i n e d .  

As  shown  in  the  d r awings   d e p r e s s i o n s   240  e x t e n d   a long   t h e  

ski  l e n g h t   and  at  l e a s t   a long  the  s t r e s s e d   p a r t   of  the  s k i .  



1.  A  p r o c e s s   for   p r o v i d i n g   a  ski   wi th   a  foamed  r e s i n   c o r e  

c o m p r i s i n g   foaming  in  a  die  c a v i t y   an  e x p a n d a b l e   r e s i n  

be tween   an  upper   and  bo t tom  so le   or  the  l i k e   whereby  a n  

o u t e r   sk in   of  l e s s   expanded   foamed  r e s i n   is  formed  due  t o  

h e a t   d i s s i p a t i o n   t h r o u g h   die  w a l l s ,   c h a r a c t e r i z e d   in  t h a t  

the  die  c a v i t y   s u r f a c e s   c o n t a c t i n g   the  e x p a n d i n g   r e s i n   foam 

are  widened   and  c o r r e s p o n d i n g l y   the  c a v i t y   space  of  d i e  

r e d u c e d   whereby  to  maximize  h e a t   d i s s i p a t i o n   and  sk in   g r o w t h  

whereby  a  h i g h e s t   r a t i o   expanded   i n n e r   c r o s s - s e c t i o n / o u t e r  

s k i n   c r o s s - s e c t i o n   is  o b t a i n e d .  

2.  A  p r o c e s s ,   as  c l a i m e d   in  c l a im  1,  c h a r a c t e r i z e d   in  t h a t  

the  i n c r e a s e   of  sk in   t h i c k n e s s   and  the  r e d u c t i o n   of  foam 

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

s i d e   w a l l s   of  the  die  c a v i t y .  

3.  A  p r o c e s s ,   as  c l a i m e d   in  c l a im  2,  c h a r a c t e r i z e d   in  t h a t  

the  s h a p i n g   compr i s e   a  c o n v e x i t y   of  the  s ide   w a l l s   of  t h e  

die   c a v i t y .  

4.  Means  for   e n c r e a s i n g   the  r e s i s t i n g   moment  of  a  ski   f o a m e d  

r e s i n   core  c h a r a c t e r i z e d   in  t h a t   they   are  a d a p t e d   to  p r o v i d e  

a  p r o c e s s   as  c l a i m e d   in  c l a i m s   from  1  to  3 .  

5.  A  d ie ,   as  c l a i m e d   in  c la im  4,  c h a r a c t e r i z e d   in  t h a t   t h e  

v e r t i c a l   s ide   w a l l s   of  i t s   c a v i t y   are  convex  whereby  t o  

p r o v i d e   molded  s k i e s   wi th   a  double   "T"  c r o s s - s e c t i o n   a n d  

wi th   a  s k i n   in  the  shape  of  a  t w o f o l d   " I " .  

6.  Ski  and  p a r t i c u l a r l y   c r o s s - c o u n t r y - s k i ,   c h a r a c t e r i z e d   i n  

t h a t   i t   is  o b t a i n e d   wi th   a  p r o c e s s   as  c l a i m e d   in  c l a i m s   1  t o  

3  and  wi th   means  as  c l a i m e d   in  c l a i m s   4  and  5 .  

7.  Ski ,   as  c l a i m e d   in  c l a im  6,  c h a r a c t e r i z e d   in  t h a t   i t s  

r e s i n s   core  is   "I"  or  t w o f o l d   "T"  c r o s s - s e c t i o n e d   or  in  t h e  



shape  of  a  s t e e l   beam  i . e .   hav ing   a  moment  of  i n e r t i a   I =  

BH3-ch3:12   and  t h a t   i t s   core  sk in   p r o v i d e s   a  t w o f o l d   " I "  

c r o s s - s e c t i o n .  
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