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?)  The  present  invention  relates  to  a  shock  absorbing  device 
ir  a  racquet.  The  device  comprises  a  strip  (3)  of  resilient  mat- ial,  a  central  spine  (4)  on  the  strip  (3)  for  location  within  a •ommet  recess  in  the  racquet  head,  a  plurality  of  apertures a)  through  the  spine  (4)  for  alignment  with  string  holes  in  the 
cquet  head,  longitudinally  extending  integral  beading  (7)  to ther  side  of  the  spine  (4)  for  at  least  partial  covering  of  the Jter  edges  of  the  racquet  head  adjacent  the  grommet  recess, id  one  or  more  protuberances  (8)  formed  along  the  inner irface  of  the  beading  for  engagement  with  the  racquet  head cushion  impact  forces  delivered  thereto. 
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A  R a c q u e t   Shock  A b s o r b i n g   D e v i c e  

This   i n v e n t i o n   r e l a t e s   to  s t r u n g   r a c q u e t s ,   and  m o r e  

e s p e c i a l l y   to  shock   a b s o r b i n g   means   u t i l i s e d   in  s u c h  

r a c q u e t s   . 

R a c q u e t s   s t r u n g   w i t h   g u t ,   or  o t h e r   f i l a m e n t a r y  

5  m a t e r i a l ,   have  been  used   in  t he   p l a y i n g   of  many  s p o r t s  

and  a re   s u b j e c t e d   to  h i g h   i m p a c t   f o r c e s   bo th   in  n o r m a l  

u s a g e   and  q u i t e   u n i n t e n t i o n a l l y   in  s t r i k i n g   ha rd   s u r f a c e s .  

The  f rame  c o n s t r u c t i o n   was  f o r m e r l y   of  l a m i n a t e d   wood  w i t h  

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

10  t h e s e   f o r c e s .   T h e r e   has  been   a  g r o w i n g   t r e n d   for   r a c q u e t  

f r a m e s   to  be  c o n s t r u c t e d   of  m e t a l ,   f i b r e - g l a s s   a n d  

g r a p h i t e .   Howeve r ,   a l t h o u g h   h a v i n g   good  s t r e n g t h   a n d  

l i g h t - w e i g h t   p r o p e r t i e s   some  of  t h e s e   m a t e r i a l s   have  b e e n  

f o u n d   too  b r i t t l e   to  w i t h s t a n d   the   i m p a c t i n g   f o r c e s .  

15  F u r t h e r m o r e ,   v i b r a t i o n   can  be  t r a n s m i t t e d   from  the   f r a m e  

to  the   arm  of  the  u s e r   and  c o n t r i b u t e   to  i n j u r y .  

I t   is  an  o b j e c t   of  t he   i n v e n t i o n   to  p r o v i d e   means  f o r  

a b s o r b i n g   shock   i m p a r t e d   to  a  r a c q u e t   and  which   does   n o t  

s u b s t a n t i a l l y   a f f e c t   the   r a c q u e t   b a l a n c e .  

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

a b s o r b i n g   d e v i c e   for   a  r a c q u e t ,   c o m p r i s i n g   a  s t r i p   o f  

r e s i l i e n t   m a t e r i a l ,   a  c e n t r a l   s p i n e   on  the  s t r i p   f o r  

l o c a t i o n   w i t h i n   a  g rommet   r e c e s s   in  the  r a c q u e t   h e a d ,   a 

p l u r a l i t y   of  a p e r t u r e s   t h r o u g h   the   s p i n e   for   a l i g n m e n t  

25  w i t h   s t r i n g   h o l e s   in  the   r a c q u e t   h e a d ,   l o n g i t u d i n a l l y  

e x t e n d i n g   i n t e g r a l   b e a d i n g   to  e i t h e r   s i d e   of  the   s p i n e  

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

r a c q u e t   head  a d j a c e n t   the   g r o m m e t   r e c e s s ,   and  one  or  m o r e  

p r o t u b e r a n c e s   formed  a l o n g   the   i n n e r   s u r f a c e   of  t h e  

30  b e a d i n g   for   e n g a g e m e n t   w i t h   t he   r a c q u e t   head  to  c u s h i o n  

i m p a c t   f o r c e s   d e l i v e r e d   t h e r e t o .  

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

g r o m m e t s   e x t e n d   from  s a i d   s p i n e   fo r   i n s e r t i o n   w i t h i n  
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s t r i n g   h o l e s   01  m e   r a c q u e t ,   the   bo re   of  each   g r o m m e t  
r e s p e c t i v e l y   c o i n c i d i n g   w i th   one  of  the   a p e r t u r e s .  

Also  f o r   p r e f e r e n c e ,   the   s p i n e   has  one  or  m o r e  
i n t e r r u p t i o n s   in  the   i n n e r   r a c q u e t   e n g a g i n g   f a c e   t h e r e o f ,  

5  s a i d   i n t e r r u p t i o n s   b e i n g   fo rmed   b e t w e e n   the   a p e r t u r e s   a n d  
i n c l u d i n g   a  p l u r a l i t y   of  p r o t u b e r a n c e s   f o r m e d   t h e r e i n   t o  

e n g a g e   the   b o t t o m   of  the  g rommet   r e c e s s .   Th i s   a r r a n g e m e n t  
p r o v i d e s   fo r   a d d i t i o n a l   a b s o r p t i o n   of  i m p a c t   f o r c e s  
d e l i v e r e d   to  t he   d e v i c e .  

10  To  p r o v i d e   f o r   t y i n g - o f f   of  s t r i n g s   one  or  m o r e  
r e c e s s e s   a re   p r e f e r a b l y   fo rmed   in  the  o u t e r   r a c q u e t   r e m o t e  
f a c e   of  the   s p i n e ,   the   r e c e s s e s   e x t e n d i n g   b e t w e e n   two  o r  
more  of  the   a p e r t u r e s   and  b e i n g   l o n g i t u d i n a l l y   s p a c e d   f r o m  
the   i n t e r r u p t i o n s   in  the   i n n e r   f a c e   of  the   s p i n e .   T h i s  

15  s p a c i n g   p r e v e n t s   w e a k e n i n g   of  the   s p i n e   as  would   o c c u r   i f  
the   r e c e s s e s   and  i n t e r r u p t i o n s   c o i n c i d e d .  

The  i n v e n t i o n   w i l l   be  d e s c r i b e d ,   by  way  of  e x a m p l e   ; 
o n l y ,   w i t h   r e f e r e n c e   to  the   a c c o m p a n y i n g   d r a w i n g s ,   in  j 

w h i c h :  

-0  F i g u r e   1  shows  in  p e r s p e c t i v e   a  d e v i c e   a c c o r d i n g   t o  
t h i s   i n v e n t i o n ;   a n d  

F i g u r e   2  is  a  s e c t i o n a l   v iew  on  the   l i n e   2-2  o f  
F i g u r e   1  . 

The  s h o c k   a b s o r b i n g   d e v i c e   3  shown  in  thp  d r a w i n g s  
:>  c o n s i s t s   of  a  m o u l d e d   s t r i p   of  t h e r m o p l a s t i c   m a t e r i a l ,  

p r o v i d e d   w i t h   a  d e g r e e   of  r e s i l i e n c y ,   wh ich   is  i n t e n d e d  
fo r   i n s e r t i o n   w i t h i n   the  g rommet   r e c e s s   p r o v i d e d   in  t h e  
o u t e r   p e r i p h e r y   of  a  r a c q u e t   head  (no t   s h o w n ) .   The  d e v i c e  
3  c o n s i s t s   of  a  c e n t r a l   l o n g i t u d i n a l l y   e x t e n d i n g   s p i n e   1 

10  s u p p o r t i n g   i n t e g r a l   u p s t a n d i n g   g r o m m e t s   5  each   p r o v i d e d  
w i t h   an  a x i a l   bo re   6.  A p e r t u r e s   6a  a re   f o rmed   t h r o u g h   t h e  
s p i n e   H  and  a r e   s p a c e d   for   a l i g n m e n t   w i t h   the   s t r i n g   h o l e s  
in  the   r a c q u e t .   The  bore   6  of  each   g rommet   5  c o i n c i d e s  
w i t h   one  of  t he   a p e r t u r e s   6a.  The  s p a c i n g   of  the   g r o m m e t s  

S5  5  t h u s   c o r r e s p o n d s   in  p o s i t i o n   w i t h   the   s t r i n g   h o l e s   i n  
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the   r a c q u e t   head   so  t h a t   each   g r o m m e t   5  e x t e n d s   t h r o u g h   a 

r e s p e c t i v e   s t r i n g   h o l e   when  the   d e v i c e   3  is  a p p l i e d   t o  

the   g r o m m e t   r e c e s s   of  the  r a c q u e t   h e a d .   S t r i n g i n g   f o r  

the   r a c q u e t   w i l l   t h e r e f o r e   be  p a s s e d   t h r o u g h   a  g r o m m e t  

5  5a  and  back  t h r o u g h   the  g rommet   5b  to  s e c u r e   the   d e v i c e  

3  in  p o s i t i o n   upon  the   r a c q u e t .   I t   w i l l   be  n o t e d   f r o m  

F i g u r e   1  t h a t   some  g r o m m e t s   5  a r e   a r r a n g e d   in  l a r g e r  

g r o u p s   t h a n   o t h e r s ,   such   as  g r o u p i n g   5c  and  t h i s   is  fo r   t h e  

p u r p o s e   of  t y i n g - o f f   of  s t r i n g s   in  a  m a n n e r   wh ich   w i l l   be  

10  made  c l e a r   h e r e a f t e r .  

The  d e v i c e   3  is  p r o v i d e d   w i t h   l a t e r a l   h e a d i n g s   7 

e x t e n d i n g   l o n g i t u d i n a l l y   of  the   d e v i c e   and  to  e i t h e r   s i d e  

of  the   s p i n e   4  .  The  h e a d i n g s   7  a re   a r c u a t e   in  t r a n s v e r s e  

c r o s s   s e c t i o n   so  t h a t   when  the   d e v i c e   is   p o s i t i o n e d   u p o n  

15  the   r a c q u e t   head  the  b e a d i n g   7  w i l l   e x t e n d   from  t h e  

g r o m m e t   r e c e s s   t o ,   or  e n c l o s e   the   o u t e r   e d g e s   of  t h e  

r a c q u e t   h e a d .   Th i s   p r o v i s i o n   w i l l   s a f e g u a r d   a g a i n s t  

a b r a s i o n   to  the   r a c q u e t   f r a m e ,   but   by  t h i s   i n v e n t i o n   a 

row  of  p r o t u b e r a n c e s   8  a re   i n t e g r a l l y   f o r m e d   on  the   i n n e r  

20  s u r f a c e   of  e ach   b e a d i n g   7-  They  w i l l   f u n c t i o n   to  a b s o r b  

i m p a c t   s h o c k s   d e l i v e r e d   to  the   s i d e   of  the   r a c q u e t   h e a d .  

The  p r o t u b e r a n c e s   8  may  be  of  many  fo rms   such   as  a 

c o n t i n u o u s ,   or  d i s c o n t i n u o u s   r i b ,   ( n o t   s h o w n ) ,   p r o n g s   o r  

s p i k e s   ( n o t   shown)   or  a  s e r i e s   of  r a i s e d   d o t s   as  s h o w n .  

25  I t   w i l l   be  a p p a r e n t   t h a t   the   h e a d i n g s   can  be  any  s u i t a b l e  

t r a n s v e r s e   c r o s s - s e c t i o n a l   s h a p e   and  need  on ly   p a r t l y  

c o v e r   the   o u t e r   edge  of  the   r a c q u e t   h e a d .  

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

p r o t u b e r a n c e s   9  a re   formed  at  i n t e r r u p t i o n s   10  in  t h e  

30  i n n e r   r a c q u e t   e n g a g i n g   f ace   of  the   s p i n e    ̂ at  s p a c e d  

i n t e r v a l s   t h e r e a l o n g .   When  the   d e v i c e   3  is  in  p o s i t i o n  

upon  a  r a c q u e t   the   p r o t u b e r a n c e s   9  w i l l   e n g a g e   w i t h   t h e  

b o t t o m   of  the   g rommet   r e c e s s   t h e r e i n .   Thus  the   s p i n e   iJ 

does   not   p o s s e s s   a  u n i f o r m   t h i c k n e s s   of  m a t e r i a l   t h r o u g h -  

35  out  i t s   l e n g t h .   In  a  g r o u p i n g   of  g r o m m e t s   5  such  a s  
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-  n  -  

g r o u p   5c  a  r e c e s s   11  is  p r o v i d e d   in  the   o u t e r   r a c q u e t  
r e m o t e   f a c e   12  of  the   d e v i c e   3  w h i c h ,   as  shown  in  F i g .   1 ,  
c o m m u n i c a t e s   w i t h   a  g r o u p   of  f o u r   g r o m m e t s   5.  T h u s ,  
t y i n g - o f f   of  s t r i n g s   may  be  e f f e c t e d   b e t w e e n   t h e s e   f o u r  

5  g r o m m e t s   5  w i t h o u t   e x p o s u r e   beyond   the  s u r f a c e   1 2 .  

H o w e v e r ,   w h e r e v e r   an  i n t e r r u p t i o n   10  is  p r o v i d e d   on  t h e  
i n n e r   f a c e   of  the   d e v i c e   3  no  r e c e s s   11  is  p r o v i d e d  
t h e r e u n d e r .   T h e r e f o r e ,   t he   s p i n e   4  is  t h i c k e n e d  

i m m e d i a t e l y   b e n e a t h   any  i n t e r r u p t i o n   10  to  i m p r o v e   t h e  
10  s h o c k   a b s o r b i n g   q u a l i t y   of  t he   d e v i c e   3 .  

I t   s h o u l d   be  u n d e r s t o o d   t h a t   the   f o r e g o i n g   d e s c r i b e d  
e m b o d i m e n t   has  been  p r o v i d e d   m e r e l y   as  an  e x e m p l a r y  
i l l u s t r 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 .  
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CLAIMS  : 

!•  A  s h o c k   a b s o r b i n g   d e v i c e   fo r   a  r a c q u e t   c o m p r i s i n g  
a  s t r i p   (3)  of  r e s i l i e n t   m a t e r i a l ,   a  c e n t r a l   l o n g i t u d i n a l l y  
e x t e n d i n g   s p i n e   (  H  )  on  the  s t r i p   fo r   l o c a t i o n   w i t h i n   a 
g rommet   r e c e s s   in  the   r a c q u e t   h e a d ,   a  p l u r a l i t y   of  a p e r t u r e s  
(6a )   t h r o u g h   the   s p i n e   (  H)  fo r   a l i g n m e n t   w i t h   s t r i n g   h o l e s  
in  t he   r a c q u e t   h e a d ,   l o n g i t u d i n a l l y   e x t e n d i n g   i n t e g r a l  
b e a d i n g   (7)  to  e i t h e r   s i d e   of  the   s p i n e   (H)  fo r   at  l e a s t  
p a r t i a l   c o v e r i n g   of  the  o u t e r   e d g e s   of  the   r a c q u e t   h e a d  
a d j a c e n t   the   g rommet   r e c e s s ,   and  one  or  more  p r o t u b e r a n c e s  
(5)  fo rmed   a l o n g   the  s u r f a c e   of  the   b e a d i n g   (4)  fo r   e n g a g e -  
ment  w i t h   the   r a c q u e t   head  to  c u s h i o n   i m p a c t   f o r c e s  
d e l i v e r e d   t h e r e t o .  

-•  A  s h o c k   a b s o r b i n g   d e v i c e   as  c l a i m e d   in  c l a i m   1 
t h e r e i n   a  p l u r a l i t y   of  i n t e g r a l l y   f o r m e d   g r o m m e t s   ( 5 )  
u x t e n d   from  s a i d   s p i n e   (4)  for   i n s e r t i o n   w i t h i n   the   s t r i n g  
l o l e s   of  the   r a c q u e t ,   the   bore   (6)  of  each   g r o m m e t  
- e s p e c t i v e l y   c o i n c i d i n g   w i th   one  of  s a i d   a p e r t u r e s   (  6a  )  . 

3-  A  s h o c k   a b s o r b i n g   d e v i c e   as  c l a i m e d   in  c l a i m   1  or  2 
t h e r e i n   s a i d   s p i n e   (  H  )  has  one  or  more  i n t e r r u p t i o n s   ( 1 0 )  
in  the   i n n e r   r a c q u e t   e n g a g i n r   f a c r   t h e r e o f ,   s a i d   i n t e r r -  
l p t i o n s   (10)   b e i n g   fo rmed   b e t w e e n   s a i d   a p e r t u r e s   ( 6a )   a n d  
i n c l u d i n g   a  p l u r a l i t y   of  p r o t u b e r a n c e s   (9)  f o rmed   t h e r e i n  
@o  e n g a g e   the   b o t t o m   of  the  g rommet   r e c e s s .  

I.  A  s h o c k   a b s o r b i n g   d e v i c e   as  c l a i m e d   in  c l a i m   3 
' h e r e i n   one  or  more  r e c e s s e s   (11)   a re   f o rmed   in  the  o u t e r  
• a c q u e t   r e m o t e   f a c e   of  s a i d   s p i n e ,   the   r e c e s s e s   e x t e n d i n g  
>etween  two  or  more  of  s a i d   a p e r t u r e s   ( 6a )   and  b e i n g  
o n g i t u d i n a l l y   s p a c e d   from  s a i d   i n t e r r u p t i o n s   (10)   in  t h e  
nne r   f a c e   of  the   s p i n e   (  H  )  . 



-  b  -  

A  s h o c k   a b s o r b i n g   d e v i c e   as  c l a i m e d   in  any  one  o f  

l a i m s   1  to  1  w h e r e i n   t he   p r o t u b e r a n c e s   (8)  fo rmed   a l o n g  

he  s u r f a c e   of  the   b e a d i n g   (7)  c o m p r i s e   a  s e r i e s   o f  

a i s e d   d o t s   of  the  r e s i l i e n t   m a t e r i a l .  

A  s h o c k   a b s o r b i n g   d e v i c e   as  c l a i m e d   in  any  one  o f  

i l a i m s   1  to  5  w h e r e i n   s a i d   b e a d i n g   (7)  is  a r c u a t e   i n  

r a n s v e r s e   c r o s s   s e c t i o n   to  e n c l o s e   the   o u t e r   edge  of  t h e  

• a c q u e t   h e a d .  

r.  A  s h o c k   a b s o r b i n g   d e v i c e   as  c l a i m e d   in  any  one  o f  

: l a i m s   1  to  6  w h e r e i n   s a i d   s t r i p   (3)  is  f o rmed   from  a 

t h e r m o p l a s t i c s   m a t e r i a l .  
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