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©  Plastics  material  ball  structure  with  inflating  valve. 
©  The  present  invention  relates  to  a  plastics  material  ball 
structure  (1)  provided  with  an  inflating  valve,  comprising  an 
outwardly  open  housing  (2)  which  radially  extends  inwardly. 

The  housing  (2)  is  effective  to  receive  a  valve  body  (10) 
of  elongated  shape,  ending  with  a  capillary  hole  (13)  which 
may  be  expanded  by  the  inflating  needle  (20)  and  which  is 
adapted  for  tightly  closing  as  the  inflating  needle  (20)  is 
withdrawn. 

The  valve  body  (10)  is  provided,  at  a  middle  portion  of  its 
outer  surface,  with  a  frustum  of  cone  shaped  projection  (11), 
effective  to  be  inserted  into  an  abutment  groove  (4)  as. 
formed  on  the  housing  (2)  for  anchoring  the  valve  body  (10) 
in  the  inside  of  the  groove  (4). 

The  housing  (2)  is  axially  aligned  with  the  valve  body 
(10)  and,  at  the  capillary  hole  (13),  defines  a  through  going 
hole  (3)  therethrough  the  inflating  needle  (20)  is  able  to  pass. 
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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  p l a s t i c s  

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

v a l v e .  

As  i t   i s   k n o w n ,   p l a s t i c s   b a l l s  a r e   m o u l d e d   b y  

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

t h e   m o l d , t h e y   a r e   in   a  s u b s t a n t i a l l y   i n f l a t e d   c o n d i -  

t i o n .  

The  p r e s e n t l y   u s e d   a p p a r a t u s   f o r   m a k i n g   s a i d  

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

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

t h e r   i n f l a t i n g   t h e   b a l l   a s ,   u p o n   u s e ,   a  a i r   p r e s s u r e  

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

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

t o   e x p e n s i v e   t y p e s   of   b a l l s ,   s u c h   as  t h e   l e a t h e r  

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

a v a i l a b l e   i n f l a t i n g   v a l v e   m e a n s   w o u l d   b e  e x c e s s i v e l y  

e x p e n s i v e   f o r   a p p l i c a t i o n   t o   p l a s t i c s   b a l l s .  

A c c o r d i n g l y ,   t h e   t a s k   of  t h e   p r e s e n t  i n v e n t i o n  

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

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

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

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

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

i n f l a t i n g   t h e   b a l l   a t   any   d e s i r e d   t ime   in   p a r t i c u -  

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

W i t h i n   t h a t   t a s k ,   a  m a i n   o b j e c t   of  t h e   p r e s e n t  

i n v e n t i o n   i s   t o  p r o v i d e   s u c h   a  p l a s t i c s   m a t e r i a l  



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

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

i n   o p e r a t i o n .  

Ye t   a n o t h e r   o b j e c t   of   t h e   p r e s e n t   i n v e n -  

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

s t r u c t u r e   w h i c h   i s   e f f e c t i v e   t o   be  e a s i l y   made  s t a r t -  

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

o v e r ,   i s   o f   a  v e r y   r e d u c e d   c o s t .  

A c c o r d i n g   t o   one  a s p e c t   of   t h e   p r e s e n t  

i n v e n t i o n ,   t h e   a b o v e   t a s k   and   o b j e c t s ,   as   w e l l   as  y e t  

o t h e r   o b j e c t s   w h i c h   w i l l   b e c o m e   more   a p p a r e n t   h e r e -  

i n a f t e r ,   a r e   a c h i e v e d   by  a  p l a s t i c s   m a t e r i a l   b a l l  

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

t h a t   i t   c o m p r i s e s   an   o u t w a r d l y   o p e n   h o u s i n g ,   r a d i a l -  

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

f e c t i v e   t o   h o u s e   a  v a l v e   b o d y   of   e l o n g a t e d   s h a p e ,  

e n d i n g   w i t h   a  c a p i l l a r y   h o l e ,   e f f e c t i v e   t o   be  e x p a n -  

d e d   by  an  i n f l a t i n g   n e e d l e   and   a d a p t e d   f o r   t i g h t l y  

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

F u r t h e r   c h a r a c t e r i s t i c s   and   a d a v a n t a g e s  

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

h e r e i n a f t e r   f r o m   t h e   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  

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

v a l v e ,   b e i n g   i l l u s t r a t e d ,   by  way  of   e x a m p l e   and  n o t  

o f   l i m i t a t i o n ,   in   t h e   f i g u r e s   of   t h e   a c c o m p a n y i n g  

d r a w i n g ,   w h e r e :  

F i g .   1  i s   a  s c h e m a t i c   v i e w   i l l u s t r a t i n g  

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

t h e   i n v e n t i o n ;  



F i g .   2  i s   a  d e t a i l   v i e w   i l l u s t r a t i n g   t h e  

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

c o r d i n g   t o   t h e   i n v e n t i o n ,   as  t h e   i n f l a t i n g   n e e d l e   i s  

w i t h d r a w n   t h e r e f r o m ;   a n d  

F i g .   3  i s   a  d e t a i l   v i e w   i l l u s t r a t i n g   t h e  

i n f l a t i n g   v a l v e   w i t h   t h e   i n f l a t i n g   n e e d l e   i n s e r t e d  

t h e r e i n .  

W i t h   r e f e r e n c e   t o   t h e   a b o v e   F i g u r e s ,   t h e  

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

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

1,  i s   p r o v i d e d   w i t h   a  h o u s i n g   2,  f o r m e d   as  a  s i n g l e  

b o d y   w i t h   t h e   b a l l ,   d u r i n g   t h e   b a l l   m a k i n g   s t e p ,   w h i c h  

h o u s i n g   i s   o p e n   o u t w a r d l y   and   s u b s t a n t i a l l y   r a d i a l l y  

i n w a r d l y   e x t e n d s .  

The  h o u s i n g   (2 )   i s   p r o v i d e d ,   a t   t h e   b o t -  

tom  t h e r e o f ,   w i t h   a  p a s s a g e   h o l e   3,  w h e r e a s   a t   a  m i d -  

d l e   p o r t i o n   of  s a i d   h o u s i n g   an  a b u t m e n t   g r o o v e   4  i s  

f o r m e d ,   s a i d   g r o o v e   b e i n g   of   g r e a t e r   w i d t h   t h a n   t h e  

h o u s i n g   and   h a v i n g   a d v a n t a g e o u s l y   a  s u b s t a n t i a l l y  

c i l i n d r i c a l   s h a p e .  

I n t o   t h e   h o u s i n g  2   a  v a l v e   b o d y   may  b e  

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

10,  w h i c h   h a s   a  s u b s t a n t i a l l y   e l o n g a t e d   s h a p e   and  i s  

a d v a n t a g e o u s l y   made  of   a  r e s i l i e n t   m a t e r i a l .  

The  m e n t i o n e d   v a l v e   b o d y   10  i s   p r o v i d e d ,  

a t   t h e   r e g i o n   t h e r e a t   t h e   a b u t m e n t   g r o o v e   4  i s   f o r m e d ,  

w i t h  a   f r u s t u m   of   c o n e   s h a p e d   p r o j e c t i o n   11,  w h i c h  

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

10  i n t o   t h e   h o u s i n g   2,  i n   a  l o c k e d   e n g a g e m e n t   r e -  



l a t i o n s h i p   t h e r e w i t h ,   in   s u c h   a  way  as  t o   e n g a g e   w i t h  

t h e   a b u t m e n t   g r o o v e - 4   e d g e .  

The  v a l v e   b o d y   10  i s   p r o v i d e d ,   in   t h e   i n -  

s i d e   t h e r e o f ,   w i t h   a  f u r t h e r   h o u s i n g   o r   s e a t   12,  w h i c h  

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

as   f a r   as   t h e   i n n e r   e n d   t h e r e a t   a  c a p i l l a r y   h o l e   1 3  

i s   f o r m e d .  

I n t o   s a i d   h o u s i n g   o r   s e a t   12  an  i n f l a t i n g  

n e e d l e   20  may  be  p r e s s u r e   i n s e r t e d ,   in   s u c h   a  way  a s  

t o   c a u s e   s a i d   c a p i l l a r y   h o l e   13  t o   e x p a n d :   t h u s   t h e  

i n f l a t i n g   n e e d l e   w i l l   be  i n s e r t e d   t h r o u g h   t h e   t h r o u g h -  

g o i n g   h o l e   3  in   s u c h   a  way  as   t o   b r i n g   i t s   a i r  i n l e t  

p o r t   21  in   t h e   i n s i d e   of   t h e   h o l e   1,  t h e r e b y   t h e  

b a l l  m a y   be  a c c u r a t e l y   and   f u l l y   i n f l a t e d .  

As  t h e   i n f l a t i n g   n e e d l e   20  i s   w i t h d r a w n ,  

by  r e m o v i n g   i t   f r o m   t h e   s e a t  1 2 ,   t h e   v a l v e   b o d y   1 0 ,  

b e i n g   made  of   a  r e s i l i e n t   m a t e r i a l ,   w i l l   r e s i l i e n t l y  

r e c l o s e .  

More  s p e c i f i c a l l y ,   t h e   c a p i l l a r y   h o l e   1 3  

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

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

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

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

s u r e   a t   a  c o n s t a n t   v a l u e .  

A d v a n t a g e o u s l y ,   t h e   i n n e r   end   p o r t i o n   o f  

t h e   v a l v e   b o d y   10  i s   o f   r o u n d e d   s h a p e ,   c o r r e s p o n d i n g -  

l y   t o   t h e   h o u s i n g   2,  t h e r e b y   t h e   i n s i d e   p r e s s u r e   p r a c -  

t i c a l l y   p r o v i d e s   a  c l a m p i n g   e f f e c t   on  t h e   c a p i l l a r y  

h o l e   13  in   s u c h   a  way  as   t o   i m p r o v e   t h e   t i g h t n e s s  



c h a r a c t e r i s t i c s .  

From  t h e   a b o v e   d i s c l o s u r e   i t   s h o u l d   b e  

n o t e d   t h a t   t h e   i n v e n t i o n   f u l l y   a c h i e v e s   t h e   i n t e n d e d  

t a s k   and   o b j e c t s .  

In   p a r t i c u l a r l y   t h e   g r e a t   c o n s t r u c t i o n a l  

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

in   a c t u a l   p r a c t i c e ,   c o n s i s t s   of   a  s i n g l e   e l o n g a t e d  

r e s i l i e n t   e l e m e n t   w h i c h   may  i n s e r t e d   i n t o   t h e   h o u s i n g  

2  and   l o c k e d   t h e r e i n ,   t h e   h o u s i n g   2  b e i n g   f o r m e d   d u r i n g  

t h e   m o u l d i n g   of   t h e   b a l l .  

M o r e o v e r ,   t h e   p r o v i s i o n   of  a  c a p i l l a r y  

h o l e   a f f o r d s   t h e   p o s s i b i l i t y   of   m a k i n g   a  v a l v e   b o d y  -  

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

be  s u s c e p t i b l e   t o   g r e a t l y   i n c r e a s e   t h e   c o s t   of   t h e  

v a l v e   i t s e l f .  

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

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

by  u s i n g   t h e   a b o v e   m e n t i o n e d   m a t e r i a l s ,   as   w e l l   a s  

t h e   s i z e   and   s h a p e s   may  be  any  a c c o r d i n g   t o   t h e   n e e d s .  



1.  A  p l a s t i c s   m a t e r i a l   b a l l   s t r u c t u r e ,  

w i t h   i n f l a t i n g   v a l v e ,   c h a r a c t e r i z e d   i n   t h a t   i t   c o m -  

p r i s e s   an  o u t w a r d l y   o p e n   h o u s i n g   ( 2 ) ,   r a d i a l l y   e x -  

t e n d i n g   i n w a r d l y ,   s a i d   h o u s i n g   (2 )   b e i n g   e f -  

f e c t i v e   t o   h o u s e   a  v a l v e   b o d y   ( 1 0 )   of   e l o n g a t e d  s h a p e ,  

e n d i n g   w i t h   a  c a p i l l a r y   h o l e   ( 1 3 ) ,   e f f e c t i v e   t o   b e  

e x p a n d e d   by  an  i n f l a t i n g   n e e d l e   ( 2 0 )   and   a d a p t e d   f o r  

t i g h t l y   c l o s i n g   as   s a i d   i n f l a t i n g   n e e d l e   ( 2 0 )   i s  

w i t h d r a w n .  

2.  A  p l a s t i c s   m a t e r i a l   b a l l   s t r u c t u r e  

w i t h   i n f l a t i n g   v a l v e ,   a c c o r d i n g   t o   t h e   p r e c e d i n g   C l a i m ,  

c h a r a c r e r i z e d   i n   t h a t   s a i d   v a l v e   b o d y   ( 1 0 )   i s   p r o -  

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

a  f r u s t u m   o f   c o n e   s h a p e d   p r o j e c t i o n   ( 1 1 )   e f f e c t i v e  

t o   be  i n s e r t e d   i n t o   an  a b u t m e n t   (4 )   as  f o r m e d   by  s a i d  

h o u s i n g   ( 2 ) ,   f o r   a n c h o r i n g   t h e   v a l v e   b o d y   ( 1 0 )   i n  

t h e   i n s i d e   of   t h e   g r o o v e   ( 4 ) .  

3.  A  p l a s t i c s   m a t e r i a l   b a l l   s t r u c t u r e  

w i t h   i n f l a t i n g   v a l v e ,   a c c o r d i n g   t o   t h e   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   i n   t h a t   s a i d   h o u s i n g   (2)   d e -  

f i n e s ,   a x i a l l y   a l i g n e d   w i t h   s a i d   v a l v e   b o d y   ( 1 0 )   a n d  

s a i d   c a p i l l a r y   h o l e   ( 1 3 ) ,   a  t h r o u g h g o i n g   h o l e   ( 3 )  

e f f e c t i v e   t o   a l l o w   f o r   s a i d   i n f l a t i n g   n e e d l e   ( 2 0 )   t o  

p a s s   t h r e r e t h r o u g h .  

4 .   A  p l a s t i c s   m a t e r i a l   b a l l   s t r u c t u r e  

w i t h   i n f l a t i n g   v a l v e ,   a c c o r d i n g   t o   one  o r   more   o f  

t h e   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   s a i d  

v a l v e   b o d y   ( 1 0 )   d e f i n e s ,   i n   i t s   i n s i d e ,   a  h o u s i n g   ( 2 )  



p r o v i d e d   f o r   r e c e i v i n g   s a i d   i n f l a t i n g   n e e d l e ,   s a i d  

h o u s i n g   (2 )   a x i a l l y   e x t e n d i n g   t h r o u g h   s a i d   v a l v e   b o d y  

( 1 0 ) .  

5.  A  p l a s t i c s   m a t e r i a l   b a l l   s t r u c t u r e  

w i t h   i n f l a t i n g   v a l v e ,   a c c o r d i n g   t o   one  or   more   o f  

t h e   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   s a i d   v a l -  

ve  b o d y   ( 1 0 )   h a s ,   a t   i t s   i n n e r   end  p o r t i o n ,   a  r o u n d e d  

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

d e f i n e d   by  s a i d   h o u s i n g   ( 2 ) .  

6.  A  p l a s t i c s   m a t e r i a l   b a l l   s t r u c t u r e  

w i t h   i n f l a t i n g   v a l v e ,   a c c o r d i n g   t o   one  o r   more   of   t h e  

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   i n   t h a t   s a i d   h o u s i n g  

(2 )   i s   made  i n   a  s i n g l e   b o d y   w i t h   t h e   b a l l   ( 1 ) ,  .  

d u r i n g   t h e   m o u l d i n g   s t e p   of   t h e   l a t t e r .  
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