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@  Improvements  in  and  relating  to  racket  strings. 

A  racket  string  is  provided  comprising  a  string  body 
having  an  outer  coating  which  is  formed  from  a  dispersion 
of  particles  of  fluororesin  having  an  average  diameter  of 
substantially  less  than  20  microns  in  a  suitable  dispersing 
medium. 

Suitably  the  fluororesin  is  a  fluorinated  ethylene  resin, 
especially  a  tetrafluoroethylene  resin.  Such  a  resin  prefer- 
ably  has  an  average  particle  diameter  in  the  range  of  from 
0.1  to  10  microns,  especially  of  0.3  microns. 

Such  a  racket  string  has  been  found  to  withstand  high 
tensions  present  during  stringing  and  aiso,  when  incor- 
porated  into  a  racket,  wear  of  the  string  due  to  hitting  and 
due  to  adherence  of  sand  and  dust,  etc.  during  play. 



The  i n v e n t i o n   r e l a t e s   t o   r a c k e t   s t r i n g s   and  m o r e  

p a r t i c u l a r l y   to   a  r a c k e t   f o r   u s e   in   t e n n i s ,   b a d m i n t o n ,  

s q u a s h ,   e t c . ,   i n c o r p o r a t i n g   s u c h   a  s t r i n g .  

G e n e r a l l y ,   m a t e r i a l s   f o r   n a t u r a l   or   s y n t h e t i c  

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

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

a n i m a l   p a r t s   ( c o m m o n l y   r e f e r r e d   t o   as  g u t ) ,   e . g .   i n t e s -  

t i n e s   of   s h e e p ,   w h a l e   t i s s u e ,   e t c . ,   and  s y n t h e t i c   p o l y -  

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

p o l y a m i d e ,   n y l o n ,   e t c .   In  s t r i n g i n g   a  r a c k e t ,   t h e   s y n -  

t h e t i c   r e s i n   or   n a t u r a l   s t r i n g   i s   s t r e t c h e d   o n t o   t h e   r a c k e t  

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

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

s t r i n g s   a t   a  h i g h   t e n s i o n ;   in   so  d o i n g   f r i c t i o n   b e t w e e n  

t h e   l o n g i t u d i n a l   and  l a t e r a l   s t r i n g s   may  r e a d i l y   c a u s e  

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

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

a t   t h e   t i m e   of   s t r e t c h i n g   t h e   s t r i n g   o n t o   a  r a c k e t   o r   t o  

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

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

r e d u c e   t h e   i n c i d e n c e   of  d a m a g e   to   t h e   s t r i n g   d u r i n g   r a c k e t  

s t r i n g i n g   and  w e a r   of   t h e   s t r i n g   due   to   f r i c t i o n a l   h e a t  

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

p l a y .  



W i t h   r a c k e t   s t r i n g   c o a t i n g s   of   t h i s   k i n d ,   t h e i r  

e f f e c t i v e n e s s   i s   o f t e n   s h o r t - l i v e d   and  t h e   p r o t e c t i o n  

a g a i n s t   f r i c t i o n   d a m a g e   i s   o f t e n   r e d u c e d   d u r i n g   s t r i n g -  

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

g r i t ,   s a n d ,   d u s t ,   e t c .   s t i c k s   t o   t h e   s t r i n g .  

I t   i s   an  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   to   p r o -  

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

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

t h e   t i m e   of   s t r i n g i n g   t h e   r a c k e t   or   w e a r   o f   t h e   s t r i n g  

when   t h e   r a c k e t   i s   in   u s e .   I t   i s   a  f u r 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   to   p r o d u c e   a  r a c k e t   s t r i n g  

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

i o n e d   by  s t r i n g i n g   r a c k e t s   to   a  h i g h   t e n s i o n .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s :  

a  r a c k e t   s t r i n g   c o m p r i s i n g   a  s t r i n g   b o d y   h a v i n g  

an  o u t e r  c o a t i n g   c h a r a c t e r i s e d   i n   t h a t   t h e   c o a t i n g   i s  

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

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

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

S u i t a b l y   t h e   f l u o r o r e s i n   i s   a  f l u o r i n a t e d   e t h y -  

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

S u c h   a  r e s i n   p r e f e r a b l y   h a s   an  a v e r a g e / i n   t h e  r a n g e  

of   f r o m   0 . 1   t o   10  m i c r o n s ,   e s p e c i a l l y   of   0 . 3   m i c r o n s .  

A  s t r i n g   c o n s t r u c t e d   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   w i l l   now  be  d e s c r i b e d ,   by  way  o f  

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

i n g s   in   w h i c h : -  



F i g u r e   1  i s   an  e n l a r g e d   l o n g i t u d i n a l   s e c t i o n a l   v i e w  

of  a  s t r i n g ,   a n d  

F i g u r e   2  i s   a  p e r s p e c t i v e   v i e w   of   a  r a c k e t   as  u s e d   i n  

a  f r i c t i o n a l   c u t t i n g   t e s t   of   a  r a c k e t   s t r i n g .  

R e f e r r i n g   to   F i g u r e   1  of   t h e   a c c o m p a n y i n g   d r a w i n g s ,  

t h e   s t r i n g   g e n e r a l l y   i n c l u d e s   a  s t r i n g   b o d y   1  m a d e ,   f o r   e x -  

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

t h e t i c   f i b r e s ,   or   n a t u r a l   m a t e r i a l s ,   f o r   e x a m p l e ,   i n t e s t i n e s  

of  s h e e p   and  w h a l e   t i s s u e ,   and   a  c o a t i n g   f i l m   2  f o r m e d   a r o u n d  

t h e   s u r f a c e   of   t h e   s t r i n g   b o d y   1.  The  c o a t i n g   f i l m   2  i s  

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

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

s o l v e n t   o r   in   a  m o l t e n   r e s i n   l i q u i d ) ,   to   t h e   s u r f a c e   of   t h e  

s t r i n g   b o d y   1.  The  c o a t i n g   may  be  a p p l i e d   w i t h   a  s p r a y ,   or   b y  

p a s s i n g   t h e   s t r i n g   b o d y   1  t h r o u g h   t h e   d i s p e r s i o n ,   a f t e r   w h i c h  

t h e   c o a t i n g   f i l m   2  i s   d r i e d .  

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

c o a t i n g   f i l m   2  i s   l e s s   s u s c e p t i b l e   t o   d a m a g e   t h a n   c o n v e n t i o n a l  

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

w h i c h   i m p r o v e s   t h e   w e a r   r e s i s t a n c e   of   t h e   s t r i n g .  

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

to   t h e   s u r f a c e   of   t h e   s t r i n g ,   t h e   s t r i n g   may  be  f o r m e d   w i t h  

r e c e s s e d   p o r t i o n s .   In   t h e   c a s e   of   a  s t r i n g   made  f r o m   t w o  

or  more   s y n t h e t i c   p o l y m e r i c   m o n o f i l a m e n t s   s u c h   r e c e s s e s   c a n  

be  f o r m e d   by  t h e   g a p s   b e t w e e n   t h e   m o n o f i l a m e n t s   i f   t h e y   a r e  

t w i s t e d   o r   p l a i t e d   t o g e t h e r   o r   i f   one   or   m o r e   m o n o f i l a m e n t s  

a r e   wound   ( p r e f e r a b l y   h e l i c a l l y )   r o u n d   a  c o r e   ( f o r m e d   by  o n e  

or   more   m o n o f i l a m e n t s ) .  



I t   h a s   a l s o   b e e n   f o u n d   t h a t   b e s t   r e s u l t s   a r e  

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

e t h y l e n e   r e s i n )   p a r t i c l e s   h a v e   an  a v e r a g e   p a r t i c l e  

d i a m e t e r   in   t h e   r a n g e   of   f r o m   0 . 1   m i c r o n s   t o   10  m i c r o n s  

and  p r e f e r a b l y   of   a b o u t   0 . 3   m i c r o n s .  

I f   t h e   a v e r a g e   p a r t i c l e   d i a m e t e r   i s   20  m i c r o n s  

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

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

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

n o t   e n o u g h   of  t h e   f l u o r o r e s i n   p a r t i c l e s   a d h e r e   t o   t h e  
(even  i f   the Facticles  areincorporated  i n a s u i t a b l e   f i s p e v s i o n )  
s t r i n g l d u r i n g   t h e   c o a t i n g   p r o c e s s   a n d ,   as  a  r e s u l t ,  

t h e   f i n a l   c o a t i n g   i s   made  up  p r e d o m i n a n t l y   of   t h e   d i s -  

p e r s i n g   m e d i u m .  

A  r e s u l t   of   a  f r i c t i o n a l   c u t t i n g   t e s t   ( d e s c r i b e d  

in   d e t a i l   b e l o w )   u s i n g   t h r e e   s p e c i m e n   s t r i n g s   A,  B  a n d  

C,  w i l l   now  be  d e s c r i b e d .   S p e c i m e n   A  i s   p r e p a r e d  

by  p a s s i n g   a  s t r i n g   b o d y   of   p o l y a m i d e   r e s i n   p r e p a r e d   b y  

an  o r d i n a r y   m e t h o d   ( f o r   e x a m p l e ,   a  0 . 1 6   mm  d i a m e t e r  

w i n d i n g   s t r i n g   wound   d o u b l y   a r o u n d   a  0 . 8   mm  d i a m e t e r  

c o r e   s t r i n g )   t h r o u g h   a  d i s p e r s i o n   of   4%,  by  w e i g h t ,  
o r   p a s t e  

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

d i a m e t e r   o f   0 . 3   m i c r o n s   in   a  d i s p e r s i n g   m e d i u m   m a i n l y  

c o m p o s e d   o f   1,  1,   1  t r i c h l o r o e t h a n e ,   and  d r y i n g   t h e  

c o a t i n g   s t i c k i n g   t o   t h e   s t r i n g   b o d y .   S p e c i m e n   B  i s  

a  c o n v e n t i o n a l   s t r i n g   h a v i n g   a  s i m i l a r   b o d y   to   s t r i n g  

A  b u t   n o t   t r e a t e d   w i t h   t e t r a f l u o r o e t h y l e n e   and  S p e c i m e n  
or   p a s t e  

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

h a v i n g   an  a v e r a g e   p a r t i c l e   d i a m e t e r   of  20  m i c r o n s   to   a  

s t r i n g   b o d y   ( a g a i n   s i m i l a r   to   t h a t   of  s t r i n g   A ) .  



As  shown  in   F i g u r e   2,  t h e   f r i c t i o n a l   c u t t i n g   t e s t  

c an   be  p e r f o r m e d   a f t e r   18  c o l u m n s   of  l o n g i t u d i n a l   s t r i n g s  

l l a   h a v e   b e e n   s t r e t c h e d   on  an  o r d i n a r y   ( e . g .   w o o d e n )   t e n n i s  

r a c k e t   10  a t   a  t e n s i o n   of   a b o u t   70  p o u n d s   and  s e v e n   rows   o f  

l a t e r a l   s t r i n g s   l l b   h a v e   b e e n   s t r e t c h e d   on  t h e   r a c k e t   1 0  

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

of  70  p o u n d s .   The  p o r t i o n   of   s t r i n g   e x t e n d i n g   (by  a b o u t  

1 . 5   m)  t o   one  s i d e   of   t h e   r a c k e t   10  i s   t h e n   r e p e a t e d l y   p u l l e d  

( e . g .   m a n u a l l y )   to   i t s   f u l l   l e n g t h   ( i . e .   1 . 5   m  p e r   s t r o k e )  

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

As  c a n   be  s e e n   f r o m   t h e   a b o v e   t e s t   r e s u l t s ,   t h e   s t r i n g  

A  h a s   a  10  t o   20  t i m e s   g r e a t e r   w e a r   r e s i s t a n c e   t h a n   a  c o n -  

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

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

of  20  m i c r o n s .  

S t r i n g   A  c an   n o t   o n l y   b e t t e r   w i t h s t a n d   h i g h   t e n s i o n  

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

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

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

of  b a l l s   and  w e a r   due   t o   t h e   p r e s e n c e   of  s a n d   and  d u s t ,  

e t c . ,   a t   t h e   t i m e   of  p l a y i n g   when  i n c o r p o r a t e d   i n t o   a  r a c k e t .  



1.  A  r a c k e t   s t r i n g   c o m p r i s i n g   a  s t r i n g   b o d y   h a v i n g  

an  o u t e r   c o a t i n g   c h a r a c t e r i s e d   in   t h a t   t h e   c o a t i n g   i s  

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

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

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

2.  A  r a c k e t   s t r i n g   as  c l a i m e d   in   c l a i m   1,  w h e r e i n  

t h e   f l u o r o r e s i n   i s   a  t e t r a f l u o r o e t h y l e n e   r e s i n .  

3.  A  r a c k e t   s t r i n g   as  c l a i m e d   i n   c l a i m   1  or   c l a i m   2 ,  

w h e r e i n   t h e   p a r t i c l e s   h a v e   an  a v e r a g e   d i a m e t e r   of   i n   t h e  

r a n g e   of   f r o m   0 . 1   t o   10  m i c r o n s .  

4.  A  r a c k e t   s t r i n g   as  c l a i m e d   i n   c l a i m   3,  w h e r e i n   t h e  

p a r t i c l e s   h a v e   an  a v e r a g e   d i a m e t e r   of   0 . 3   m i c r o n s .  

5.  A  r a c k e t   s t r i n g   as  c l a i m e d   in amjoneef claims  2  t o   4 ,  

w h e r e i n   t h e   d i s p e r s i o n   u s e d   c o n t a i n s   4 %  b y   w e i g h t   o f  

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

6.  A . r a c k e t   s t r i n g   as  c l a i m e d   in any one fo claims  1  t o   5,  w h e r e -  

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

m i x t u r e   of   two  o r   more   s u c h   s o l v e n t s .  

7.  A  r a c k e t   s t r i n g   as  c l a i m e d   in   c l a i m   6,  w h e r e i n   t h e  

s o l v e n t   c o m p r i s e s   1 , 1 , 1 - t r i c h l o r o e t h a n e .  

8.  A  r a c k e t   s t r i n g   as  c l a i m e d   i n  c l a i m s   1  t o   5,  w h e r e i n  

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

9.  A  r a c k e t   s t r i n g   as  c l a i m e d   i n   c l a i m   8,  w h e r e i n   t h e  

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

10 .   A  r a c k e t   s t r i n g   as  c l a i m e d   in any one fo claims  1  t o   9,  w h e r e i n  

t h e   d i s p e r s i o n   i s   s p r a y e d   o n t o   t h e   s t r i n g   and  t h e   c o a t e d  

s t r i n g   i s   t h e n   d r i e d .  



11.   A  r a c k e t   s t r i n g   as  c l a i m e d   in any one fo claims  1  t o   9 ,  

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

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

12 .   A  r a c k e t   s t r i n g   as  c l a i m e d   in   any  one  of   c l a i m s  

1  t o   12 ,   in   w h i c h   t h e   s t r i n g   i s   p r o v i d e d   w i t h   r e -  

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

f l u o r o r e s i n   p a r t i c l e s .  

13 .   A  r a c k e t   w h i c h   i n c o r p o r a t e s   a  s t r i n g   as  c l a i m e d  

in   any   of   c l a i m s   1  t o   1 2 .  
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