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H o l l o w   i n f l a t e d   s p o r t s b a l l s   a r e   w e l l   k n o w n  

and   many  s u p e r i o r   s p o r t s b a l l s   a r e   m a d e  f r o m  

e t h y l e n e - v i n y l - a c e t a t e   c o - p o l y m e r   ( E . V . A . ) .   No 

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

made   in   E . V . A .   The  p r e s e n t   i n v e n t i o n   i s   b a s e d   o n  

t h e   s u r p r i s i n g   d i s c o v e r y   t h a t   a  h o l l o w   n o n - i n f l a t e d  

s p o r t s b a l l   can  be  made  f rom  E . V . A .  

T h u s ,   in   a c c o r d a n c e   w i t h   t h e   p r e s e n t  

i n v e n t i o n   t h e r e   i s   p r o v i d e d   a  h o l l o w   n o n - i n f l a t e d  

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

f o a m e d   E . V . A .  

The  i n v e n t i o n   a l s o   p r o v i d e s   a  m e t h o d   o f  

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

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

of  f i n e l y   g r o u n d   E . V . A .   to  w h i c h   h a s   b e e n   p r e b l e n d e d  

a  s m a l l   q u a n t i t y   of  a  b l o w i n g   a g e n t   h a v i n g   a  g a s  

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

of  t h e   E . V . A .   i n  a   r o t a t i n g   m o u l d   u n t i l   t h e   m a t e r i a l  

i s   d i s t r i b u t e d   e v e n l y   t h r o u g h o u t   t h e   m o u l d ,   f u s e d  



and  c u r e d ,   t h e   m o u l d   t h e n   b e i n g   c o o l e d   and  o p e n e d  

to  r e l e a s e   t h e   b a l l .  

The  b a l l   i s   t h e n   d e c o r a t e d   a n d  c o a t e d   w i t h  

a  p o l y u r e t h a n e   f l e x i b l e   l a c q u e r   to  i n c r e a s e   i t s  

r e s i s t a n c e   to  s c u f f i n g .   The  E . V . A .   may  c o m p r i s e   a  

b l e n d  o f   E . V . A .   w i t h   p i g m e n t s .  

By  t h e   t e r m   s p o r t s b a l l   i s   h e r e i n   m e a n t   a  

b a l l   in   t h e   s i z e   r a n g e   e i g h t   to   e l e v e n   i n c h e s  

in   d i a m e t e r   (203   to  280  mm)  w h i c h   r a n g e   i n c l u d e s  

i n t e r   a l i a   t h e   s i z e   5  and   s i z e   4  Rugby   b a l l ,   t h e  

b a s k e t   b a l l ,   t h e   f i v e - a - s i d e   and  v o l l e y   b a l l  

t o g e t h e r   w i t h   t h e   f o o t b a l l   and   n e t b a l l .   D i a m e t e r  

i s   t a k e n   to   m e a n s   in   t h e   c a s e   of  a  n o n - s p h e r i c a l  

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

A l l   t h e s e   s p o r t s b a l l s   h a v e   to  p o s s e s s  

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

by  i n t e r n a l   p r e s s u r i z a t i o n ,   and   i t   i s   s u r p r i s i n g  

t h a t   in   a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n   t h e  

s p o r t s b a l l   i s   n o t   i n f l a t e d   y e t   p o s s e s s e s   g o o d  

b o u n c e   p r o p e r t i e s   and  i s   n o t   s u s c e p t i b l e   t o  

p u n c t u r e .  



The  s h e l l   h a s   a  w a l l   t h i c k n e s s   of  a t  

l e a s t   i / 3 0 t h   of  t h e   s a i d   d i a m e t e r   o f  t h e   b a l l .   I t  

i s   p r e f e r r e d  t o   make  t h e   w a l l   of  t h e   s h e l l   w i t h i n  

t h e   s i z e   r a n g e   s i x   to  e i g h t   m i l l i m e t r e s .  -  

The  mix  of  t h e   c o m p o s i t i o n   of  t h e   w a l l  

of  t h e   s h e l l   i s   p r e f e r r e d   to  be  in   t h e   r a n g e s   s e t  

o u t   b e l o w  -  

45  w t .  %   to  75  w t .  %   of  A  t h e   r e m a i n d e r  

e x c e p t   f o r   i m p u r i t i e s   and   p i g m e n t   i f   any  b e i n g   B .  

w h e r e   A  is   28  w t .  %   of  v i n y l   a c e t a t e   m e l t i n g  

i n d e s  5 . 0   g r o u n d   to  4 0 0 µ  r e m a i n d e r   e t h y l e n e   v i n y l  

c o - p o l y m e r   and  w h e r e   B  i s   i8  w t .  %   of  v i n y l   a c e t a t e  

m e l t i n g   i n d e x   150  g r o u n d   to  3 0 0 µ   r e m a i n d e r   e t h y l e n e  

v i n y l   c o - p o l y m e r .  

To  t he   mix  a  b l o w i n g   a g e n t   is   a d d e d   t h e  

a g e n t   b e i n g   c h o s e n   to  g i v e   gas   e v o l u t i o n  a t   t h e  

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

a g e n t   b e i n g   p r o v i d e d   in   t h e   mix  a t   one  h u n d r e d t h  

p a r t  ±   0.5%  of  t h e   t o t a l   w e i g h t   of  t h e   mix .   T h e  

h e a t i n g   of  t h e   mix  and  b l o w i n g   a g e n t   i s  e f f e c t e d  

a t   a  s u i t a b l e   t e m p e r a t u r e   w i t h i n   l i m i t s   o f  ±   5 °  



EXAMPLE 

An  e i g h t   and  one  h a l f   i n c h   d i a m e t e r  

( 2 2 0   mm)  s p l i t   s p h e r i c a l   m o u l d   was  c h a r g e d   w i t h   a  

m i x   of  400  g r a m m e s   of  50  w t .  %   of  A  t h e   r e m a i n d e r  

p l u s  i m p u r i t i e s   b e i n g  B . w h e r e   A  was  28  w t .  %  o f  

v i n y l   a c e t a t e   m e l t i n g   i n d e x   5 . 0   g r o u n d   to  4 0 0 µ  

r e m a i n d e r   e t h y l e n e   v i n y l   c o - p o l y m e r   a n d  w h e r e   B 

was  18  w t .  %   of  v i n y l   a c e t a t e   m e l t i n g   i n d e x   1 5 0  

g r o u n d   to  3 0 0 µ  r e m a i n d e r   e t h y l e n e   v i n y l   c o - p o l y m e r  

to   s a i d   mix   was  a d d e d   4 . 3   g r a m m e s   of  an  a c t i v a t e d  

f o r m u l a t e d   a z o d i c a r b o n a m i d e   b l o w i n g   a g e n t .  

The  m o u l d   was  c l o s e d   and  c l a m p e d   a n d  

w h i l s t   r o t a t i n g   in   two  o r t h o g o n a l   p l a n e s   i t   w a s  

h e a t e d   to  a p p r o x i m a t e l y   270°C  f o r   some  t e n   m i n u t e s  

by  h o t   a i r .  

The  f o a m e d   E . V . A .   was  f u l l y   c u r e d   a f t e r  

t e n   m i n u t e s   and  t he   r o t a t i n g   m o u l d   was  c o o l e d .  

At  t h e   c o m p l e t i o n   of  c o o l i n g   t h e   m o u l d   w a s  

o p e n e d   and  t h e   b a l l   r e m o v e d .  

The  b a l l   was  f o u n d   to   h a v e   a  w a l l   t h i c k n e s s  

of  0 . 2 7 5   i n c h   ( 6 . 9 8   mm)  and  was  d e c o r a t e d   a n d  



c o a t e d   w i t h   a  p o l y u r e t h a n e   l a c q u e r   to  i n c r e a s e  

i t s   r e s i s t a n c e   to  w e a r   and  s c u f f i n g .  



f  

1.  A  h o l l o w   n o n - i n f l a t e d   s p o r t s b a l l   a s  

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

f o a m e d   e t h y l e n e - v i n y l - a c e t a t e   c o - p o l y m e r .  

2.  The  h o l l o w   n o n - i n f l a t e d   s p o r t s b a l l  

a c c o r d i n g   to   c l a i m   i ,   w h e r e i n   t h e   t h i c k n e s s   o f  

t h e   s h e l l   i s   a t   l e a s t   1 / 3 0 t h   of  t h e   d i a m e t e r   a s  

h e r e i n   d e f i n e d   of  t h e   b a l l .  

3.  A  m e t h o d   of  m a n u f a c t u r i n g   a  h o l l o w   n o n -  

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

a  q u a n t i t y   of  p o w d e r e d   e t h y l e n e   v i n y l   a c e t a t e   c o -  

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

an  e v o l u t i o n   of  gas   s u b s t a n t i a l l y   a t   t h e   f u s i o n  

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

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

e t h y l e n e   v i n y l   a c e t a t e   i s   e v e n l y   d i s t r i b u t e d  

w i t h i n   t h e   m o u l d   and  c u r e d .  



4.  The  m e t h o d   a c c o r d i n g   to   c l a i m  3   w h e r e i n  

t h e   m o u l d   i s   g i v e n   a  m i x  o f   45  wt .%  t o  7 5   wt .%  o f  

A  t h e   r e m a i n d e r   e x c e p t   f o r  i m p u r i t i e s   a n d  p i g m e n t  

i f   any   b e i n g  B ;   w h e r e   A  i s   28  wt .%  of  v i n y l   a c e t a t e  

m e l t i n g   i n d e x   5 . 0   g r o u n d  t o   4 0 0 µ   r e m a i n d e r  

e t h y l e n e   v i n y l   c o - p o l y m e r   and  w h e r e   B  i s   18  w t . %  

of  v i n y l   a c e t a t e   m e l t i n g   i n d e x   150  g r o u n d   to  3 0 0 µ  

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

a d d e d   a  1 / 1 0 0 t h   p a r t   of  t he   s a i d   mix   b y  w e i g h t   of  a  

b l o w i n g   a g e n t   t h a t   e v o l v e s   gas   s u b s t a n t i a l l y   a t   a  

t e m p e r a t u r e   of  f u s i o n   of  t h e   mix  to  foam  s a i d   m i x .  

5.  The  m e t h o d   a c c o r d i n g   to   c l a i m   4  w h e r e i n  

t h e   m o u l d   i s   g i v e n   a  mix  of  50  w t .%  to  70  wt .%  o f  

A .  

6.  The  m e t h o d   a c c o r d i n g   to  c l a i m   4  or  c l a i m   5 

w h e r e i n  t h e   b l o w i n g   a g e n t   i s   a z o d i c a r b o n a m i d e .  



7.  A  m e t h o d   of  m a n u f a c t u r i n g   a  h o l l o w   n o n -  

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

t h e   s i n g l e   E x a m p l e   g i v e n   a b o v e .  

8.  A  m e t h o d   of  m a n u f a c t u r i n g   a  h o l l o w   n o n -  

i n f l a t e d   s p o r t s b a l l   s u b s t a n t i a l l y   as  h e r e i n  

d e s c r i b e d .  
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