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(54)  Improved  racket  and  method  of  manufacturing  same. 
  Improved  racket  of  the  type  which  consists  of  a  frame,  a 
shaft,  a  transverse  connection  or  heart,  strings  which  are 
stretched  in  the  frame  into  a  network,  and  a  handle,  whereby 
the  shaft  and  the  frame  consist  of  at  least  one  bent  hollow 
profile,  with  the  characteristic  that  in  the  hollow  profile  rein- 
forcement  elements  are  placed  at  the  level  of  the  transverse 
connection  or  heart  of  the  racket  whereby  these  reinforce- 
ment  elements  locally  fill  up  the  above-mentioned  profile. 





This   i n v e n t i o n   c o n c e r n s   an  i m p r o v e d   r a c k e t   for   p l a y -  

ing   t e n n i s ,   s q u a s h   and  the   l i k e .  

It  is   known  t h a t   such   r a c k e t s   c o n s i s t   of  a  f rame  on  

w h i c h   the   s t r i n g s   a re   f i t t e d   and  a  s h a f t   which   is  p r o v i d e d  

w i t h   h a n d l e .   The  c r o s s i n g   of  f r a m e   and  s h a f t   is  c o n s o l i d a t e d  

w i t h   a  t r a n s v e r s e   c o n n e c t i o n   c a l l e d   the   " h e a r t " .  

One  knows  r a c k e t s   in  which   the   a b o v e - m e n t i o n e d   h e a r t  

and  s h a f t   a re   made  of  wood.  With  more  r e c e n t   t e c h n i q u e s   o n e  

a l s o   has  r a c k e t s   fo r   wh ich   t h e s e   p a r t s   a re   made  of  s y n t h e t i c  

m a t e r i a l   a n d / o r   m e t a l .  

All   t h e s e   c o n . s t r u c t i o n s   h o w e v e r   have  the   d i s a d v a n t -  

age  t h a t   t h e y   a re   q u i t e   v u l n e r a b l e   at  the   h e a r t ,   such  t h a t  

t h e y   b r e a k   r e g u r l a r l y ,   m a i n l y   at  s q u a s h ,   where   due  to  f a u l t y  

s t r o k e s   t he   r a c k e t   o f t e n   h i t s   the   w a l l ,   the   f l o o r   or  the   o p p o -  
n e n t ' s   r a c k e t .   Th i s   v u l n e r a b i l i t y   is   c a u s e d   by  the   f a c t   t h a t  

a r o u n d   the   h e a r t   a  c o n s i d e r a b l e   number   of  h o l e s   have  to  b e  

p r o v i d e d   fo r   t he   s t r i n g s   to  be  a t t a c h e d ,   and  a l s o   to  a l l o w  

the   p a s s a g e   of  s c r e w s   and  the   l i k e   to  f i x   the   h e a r t .  

An  o b v i o u s   p o s s i b i l i t y   to  s o l v e   t h i s   p r o b l e m   is  t o  



c o n s t r u c t   t h e   f r a m e   w i t h   a  s t r o n g e r   p r o f i l e .   However   o n e  

t h e n   s u f f e r s   f rom  t h e   d i s a d v a n t a g e   t h a t   t he   r a c k e t   b e c o m e s  

q u i t e   h e a v y .   T h i s   in  t u r n   i s   an  e n o r m o u s   p r o b l e m   fo r   t he   m a n -  

u f a c t u r i n g   of  s q u a s h   r a c k e t s ,   in  wh ich   c a s e   t h e   p r e f e r r e d   m a x -  

imum  w e i g h t   i s   230  to  235  g r a m s .  

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

i n v e n t i o n   p r o v i d e s   an  i m p r o v e d   r a c k e t   wh ich   is   s t r o n g e r  

a r o u n d   t h e   h e a r t   t h a n   the   known  m a n u f a c t u r i n g   t e c h n i q u e s ,   a n d  

at  t h e   same  t i m e   is   h a r d l y   h e a v i e r   t h a n   w i t h   t h e   common  t e c h -  

n i q u e s .  

For   t h i s   p u r p o s e ,   t h e   i n v e n t i o n   c o n s i s t s   of  an  i m -  

p r o v e d   r a c k e t   of  t h e   t y p e   wh ich   c o n s i s t s   of  a  f r a m e ,   a  s h a f t ,  

a  t r a n s v e r s e   c o n n e c t i o n   or  h e a r t ,   s t r i n g s   wh ich   a r e   s t r e t c h e d  

in  t he   f r a m e   such   t h a t   t h e y   form  a  n e t w o r k ,   w h e r e b y   the   s h a f t  

and  t h e   f r a m e   c o n s i s t   of  at  l e a s t   one  b e n t   h o l l o w   p r o f i l e ,  

wh ich   has   t he   c h a r a c t e r i s t i c   t h a t   in  t he   h o l l o w  p r o f i l e   r e i n -  

f o r c e m e n t   e l e m e n t s   a r e   p r e s e n t   n e x t   to  t h e   t r a n s v e r s e   c o n n e c -  

t i o n   or  h e a r t   of  t h e   r a c k e t ,   w h e r e b y   t he   r e i n f o r c e m e n t   e l e -  

m e n t s   l o c a l l y   f i l l   up  t h e   h o l l o w   p r o f i l e .  

The  i n v e n t i o n   i s   a l s o   c o n c e r n e d   w i t h   a  m e t h o d   of  c o n -  

s t r u c t i n g   such   an  i m p r o v e d   r a c k e t .  

In  o r d e r   to  i l l u s t r a t e   t he   c h a r a c t e r i s t i c s   of  t he   i n -  

v e n t i o n ,   in  wha t   f o l l o w s ,   as  a  n o n - r e s t r i c t i v e   e x a m p l e ,   a  p r e -  
f e r r e d   d e s i g n   i s   d e s c r i b e d ,   w i t h   r e f e r e n c e   to  t he   f o l l o w i n g  

d r a w i n g s :  

f i g u r e   1  g i v e s   a  v iew  in  p e r s p e c t i v e   of  t h e   i m p r o v e d   r a c k e t ;  

f i g u r e   2  shows   a  s e c t i o n   a c c o r d i n g   to  l i n e   I I - I I   in  f i g u r e   1 ;  

f i g u r e s   3  to  6  i l l u s t r a t e   s c h e m a t i c a l l y   and  s t e p   by  s t e p   t h e  

me thod   of  m a n u f a c t u r i n g   t h e   r a c k e t   a c c o r d i n g   t h e   i n v e n t i o n ,  



and  more  s p e c i f i c a l l y   to   f i t   t h e   a b o v e - m e n t i o n e d   r e i n f o r c e -  

ment  e l e m e n t s .  

As  shown  in  f i g u r e   1  t he   i n v e n t i o n   c o n c e r n s   a  r a c k e t  

of  the   t y p e   wh ich   c o n s i s t s   of  a  f r ame   1,  a  s h a f t   2;  a  t r a n s -  

v e r s e   c o n n e c t i o n   or  h e a r t   3,'  s t r i n g   4  which   a re   f i t t e d   on  

the   f r a m e   1  to  form  a  n e t w o r k   5  and  a  h a n d l e   6;  w h e r e b y   t h e  

s h a f t   2  and  the   f r a m e   1  m a i n l y   c o n s i s t   of  at  l e a s t   one  h o l l o w  

p r o f i l e ,   wh ich   p r e f e r a b l y   c o n s i s t s   of  a  l i g h t   m e t a l   such   a s  

a l u m i n i u m .   The  t r a n s v e r s e   c o n n e c t i o n   or  h e a r t   3  i s   at  i t s   e x -  

t r e m i t i e s   c o n n e c t e d  t o   t he   f r a m e   1  by  means  of  s c r e w s   7  a n d  

r i v e t s   8.  The  c o n n e c t i o n   3  i t s e l f   p r e f e r a b l y   c o n s i s t s   of  s y n -  
t h e t i c   m a t e r i a l .  

T h e r e f o r e   t h e   i n v e n t i o n   c o n c e r n s   a  r a c k e t   wh ich   i s  

p r o v i d e d   w i t h   i n t e r n a l   r e i n f o r c e m e n t   e l e m e n t s   10  which   a r e   o n -  

ly  i n t r o d u c e d   l o c a l l y   in  t he   f r a m e   1  c l o s e   t he   c o n n e c t i o n   o r  
h e a r t   3  so  t h a t   t h e y   h a r d l y   i n c r e a s e   the   w e i g h t   of  t h e  

r a c k e t .  

T h e s e   r e i n f o r c e m e n t   e l e m e n t s   10  may  be  of  a r b i t r a r y  

n a t u r e ,   but  p r e f e r a b l y   c o n s i s t   of  a  number   of  wooden  a n d / o r  

s y n t h e t i c   l a y e r s ,   as  shown  in  t h e   s e c t i o n   in  f i g u r e   2 .  

Such  a  l a y e r e d   s t r u c t u r e   g i v e s   t he   a d v a n t a g e   t h a t ,  

a c c o r d i n g   to  t he   c h o s e n   m a t e r i a l   and  the   t h i c k n e s s   of  t h e  

l a y e r s ;   i t   i s   r e l a t i v e l y   e a s y   to  g ive   the   r a c k e t   a  d e s i r e d  

w e i g h t .  

In  t h i s   way  each   r e i n f o r c e m e n t   e l e m e n t   10  f rom  t h e  

i n s i d e   to  t h e   o u t s i d e   c o n s i s t s   of  the   c o m b i n a t i o n   of  f o u r  

l a y e r s ,   of  wh ich   the   f i r s t   l a y e r   11  c o n s i s t s   of  a s h w o o d ,   t h e  

s e c o n d   l a y e r   12  c o n s i s t s   of  bamboo;   the  t h i r d   l a y e r   13  c o n -  

s i s t s   of  a  f i b r e   p l a s t i c n   and  t he   f o u r t h   l a y e r   14  c o n s i s t s   o f  

a  l i g h t   p r e f e r a b l y   e x o t i c   t y p e   of  w o o d .  



The  a s h w o o d   g i v e s   t h e   r e i n f o r c e m e n t   e l e m e n t   10  a  c e r -  

t a i n   h a r d n e s s .   The  bamboo  i s   m a i n l y   used   b e c a u s e   of  i t s   f l e x -  

i b i l i t y .   The  g r e a t e s t   s t r e n g t h   of  t he   r e i n f o r c e m e n t   e l e m e n t s  

10  h o w e v e r   i s   p r o v i d e d   by  t he   t h i r d   l a y e r   13.   T h i s   l a y e r   i s  

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

i t   c o n s i s t s   e n t i r e l y   of  g l a s s   f i b r e .  

The  f o u r t h   l a y e r   14  s e r v e s   as  a  f i l l e r   and  g i v e s   t h e  

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

u s e d ,   t h e   t o t a l   w e i g h t   of  t h e   r e i n f o r c e m e n t   e l e m e n t s   10  i s   l i -  

m i t e d .  

N a t u r a l l y   v a r i o u s   o t h e r   c o m b i n a t i o n s   a re   p o s s i b l e .  

E . g .   t h e   l a y e r   s t r u c t u r e   may  be  u sed   in  r e v e r s e   o r d e r   in  t h e  

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

i s   s i t u a t e d   a t   t h e   o u t s i d e .   The  d i r e c t i o n s   of  t h e   wood  f i b r e s  

of  t h e   wooden   l a y e r s   a r e   p r e f e r a b l y   p a r a l l e l   to  t h e   l o n g i t u d -  

i n a l   d i r e c t i o n   of  t h e   h o l l o w   p r o f i l e   of  wh ich   t h e   f r a m e   1  i s  

m a d  .   In  t h e   most   b a s i c   d e s i g n   t he   r e i n f o r c e m e n t   e l e m e n t s   10  

c o n s i s t   e x c l u s i v e l y   of  one  m a t e r i a l .   In  t h i s   c a s e   a  c o m p o u n d  

of  epoxy   and  g r a p h i t e   i s   p r e f e r r e d .   I t   i s   a l s o   c l e a r   t h a t   t h e  

r e i n f o r c e m e n t   e l e m e n t s   10  can  be  of  a r b i t r a r y   l e n g t h .   P r e f e -  

r a b l y   t h e y   e x t e n d   o v e r   a  r e a s o n a b l e   d ' s t a n c e   a b o v e   and  b e l o w  

t h e   h e a r t   3,  in  o r d e r   to   p r e v e n t   t he   f i x i n g   of  s c r e w s   7  a n d  

t h e   r i v e t s   8  w h i c h   w o u l d   c a u s e   c r a c k s .   T h e r e   i s   a  v a r i a n t  

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

m e n t s   10  w i t h   a  f i l l e r   w h i c h   i s   put   i n t o   t h e   r e m a i n i n g   p a r t  

of  t h e   h o l l o w   p r o f i l e   1  of   t h e   f r a m e   and  t h e   s h a f t   2.  T h i s  

f i l l e r   f o r   e x a m p l e   may  c o n s i s t   of  a  s e l f   h a r d e n i n g   foam  p l a s -  

t i c   w h i c h   i s   i n s e r t e d   i n t o   t h e   p r o f i l e .   T h i s   means  t h a t  

l o o s e   p a r t i c l e s   s u c h   as  wood  c h i p s   from  b o r i n g   t h e   h o l e s   9 

and  f rom  t h e   r e i n f o r c e m e n t   e l e m e n t s   10,  c a n n o t   move  up  a n d  

down  in  t h e   h o l l o w   p r o f i l e ,   such   t h a t   an  u n d e s i r e d   r a t t l i n g  

n o i s e   i s   a v o i d e d .  



In  f i g u r e s   3  to  6  a  m e t h o d   of  i n t r o d u c i n g   the   r e i n -  

f o r c e m e n t   e l e m e n t s   10  in  t he   same  f r a m e   1  i s   shown  s t e p  b y  

s t e p .   The  r e i n f o r c e m e n t   e l e m e n t s   10  a re   d r i v e n   i n t o   the   a s  

ye t   u n b e n t   h o l l o w   p r o f i l e   of  wh ich   the   f r a m e   1  i s   made,   up  t o  

a  c e r t a i n   p l a c e  ,   by  means  of  p l u n g e r s .   A f t e r   t h i s ,   as  is   i n -  

d i c a t e d   in  f i g u r e   6,  t h e   p r o f i l e   i s   b e n t   to  fo rm  the   a b o v e -  

m e n t i o n e d   f r a m e   1  and  s h a f t   2.  The  b e n d i n g   may  be  done  in  a n  

a r b i t r a r y   way,  and  is   f o r   e x a m p l e   done  by  means   of  p r e s s   r o l -  

l e r s   which   p r e s s   the   p r o f i l e   a g a i n s t   a  mould   1 7 .  

The  f u r t h e r   c o n s t r u c t i o n   of  the   r a c k e t ;   in  o t h e r  

words   f i x i n g   the   h e a r t   3,  t he   n e t w o r k   5  and  h a n d l e   6,  i s   d o n e  

a c c o r d i n g   to  known  m e t h o d s .  

The  p r e s e n t   i n v e n t i o n   i s   in  no  way  l i m i t e d   to  t h e  

d e s i g n   d e s c r i b e d   as  an  e x a m p l e   and  i l l u s t r a t e d   in  t he   a t -  

t a c h e d   d r a w i n g s ,   but   such   i m p r o v e d   r a c k e t   as  wel l   as  t h e  

a b o v  -   e n t i o n e d   r e i n f o r c e m e n t   e l e m e n t   can  be  m a n u f a c t u r e d   i n  

v a r i o u s   f o r m s   and  s i z e s   w i t h o u t   e x c e e d i n g   the   s c o p e   of  the   i n -  

v e n t i o n .  



1.  I m p r o v e d   r a c k e t   of  t he   t ype   t h a t   c o n s i s t s   of  a 
f r a m e   ( 1 ) ,   a  s h a f t   ( 2 ) ,   a  t r a n s v e r s e   c o n n e c t i o n   or  h e a r t   ( 3 ) ,  

s t r i n g s   (4)  wh ich   a r e   s t r e t c h e d   b e t w e e n   t he   f r a m e   (1)  to  a 
n e t w o r k   (5)  and  a  h a n d l e   ( 6 ) ,   w h e r e b y   t he   s h a f t   (2)  and  t h e  
f r a m e   (1)  c o n s i s t   of  at   l e a s t   one  ben t   h o l l o w   p r o f i l e ,   w i t h  

t h e   c h a r a c t e r i s t i c s   t h a t   in  t he   h o l l o w   p r o f i l e   r e i n f o r c e m e n t  

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

or  h e a r t   (3)  of  t h e   r a c k e t ,   w h e r e b y   t h e s e   r e i n f o r c e m e n t   e l e m e -  

n t s   (10)   l o c a l l y   f i l l   up  t h e   a b o v e - m e n t i o n e d   h o l l o w   p r o f i l e .  

2.  I m p r o v e d   r a c k e t   a c c o r d i n g   to  c l a i m   1  w i t h   t h e  

c h a r a c t e r i s t i c   t h a t   t h e   r e i n f o r c e m e n t   e l e m e n t s   (10)  c o n s i s t  

of  s e v e r a l   l a y e r s   of  m a t e r i a l .  

3.  I m p r o v e d   r a c k e t   a c c o r d i n g   to  c l a i m   2  w i t h   t h e  

c h a r a c t e r i s t i c   t h a t   t h e   r e i n f o r c e m e n t   e l e m e n t s   (10)   c o n t a i n  

at   l e a s t   one  l a y e r   of  a s h w o o d .  

4.  I m p r o v e d   r a c k e t   a c c o r d i n g   to  c l a i m   2  w i t h   t h e  
c h a r a c t e r i s t i c   t h a t   t h e   r e i n f o r c e m e n t   e l e m e n t s   (10)  c o n t a i n  

at  l e a s t   one  l a y e r   of  b a m b o o .  

5.  I m p r o v e d   r a c k e t   a c c o r d i n g   to  c l a i m   2  w i t h   t h e  

c h a r a c t e r i s t i c   t h a t   t h e   r e i n f o r c e m e n t   e l e m e n t s   (10)   c o n t a i n  

at   l e a s t   one  l a y e r   of  s y n t h e t i c   m a t e r i a l :  

6.  I m p r o v e d   r a c k e t   a c c o r d i n g   to  c l a i m   2  w i t h   t h e  

. c h a r a c t e r i s t i c   t h a t   t h e   r e i n f o r c e m e n t   e l e m e n t s   (10)  c o n t a i n  

at   l e a s t   one  l a y e r   of  l i g h t   e x o t i c   w o o d .  

7.  I m p r o v e d   r a c k e t   a c c o r d i n g   to  c l a i m   2  w i t h   t h e  

c h a r a c t e r i s t i c   t h a t   t h e   r e i n f o r c e m e n t   e l e m e n t s   (10)   c o n s i s t  

of  f o u r   l a y e r s ,   r e s p e c t i v e l y   a shwood   ( 1 1 ) ,   bamboo  ( 1 2 ) ,   s y n -  



t h e t i c   m a t e r i a l   (13)   and  o r d i n a r y   wood  ( 1 4 ) .  

8.  I m p r o v e d   r a c k e t   a c c o r d i n g   to  c l a i m s   5  or  8  w i t h  

t h e   c h a r a c t e r i s t i c   t h a t   the   s y n t h e t i c   l a y e r   i s   r e i n f o r c e d  

w i t h   g l a s s   f i b r e   or  t he   l i k e .  

9.  I m p r o v e d   r a c k e t   a c c o r d i n g   to  c l a i m s   5  or  8  w i t h  

t h e   c h a r a c t e r i s t i c   t h a t   the   s y n t h e t i c   l a y e r   is   r e i n f o r c e d  

w i t h   g r a p h i t e   f i b r e .  

10.  I m p r o v e d   r a c k e t   a c c o r d i n g   to  c l a i m s   7  or  8  w i t h  

the   c h a r a c t e r i s t i c   t h a t   t he   r e i n f o r c e m e n t   e l e m e n t s   (10)  a r e  

p l a c e d   such   t h a t   the   a b o v e - m e n t i o n e d   f i r s t   l a y e r   (11)   is  d i -  

r e c t e d   to  t he   i n s i d e ,   or  in  o t h e r   words   is   s i t u a t e d   a l o n g   t h e  

h e a r t   (3)  of  t he   r a c k e t .  

11.   I m p r o v e d   r a c k e t   a c c o r d i n g   to  c l a i m   1  w i th   t h e  

c h a r a c t e r i s t i c   t h a t   the   r e i n f o r c e m e n t   e l e m e n t s   (10)   c o n s i s t  

of  a  compound   of  epoxy  and  g r a p h i t e .  

12.   I m p r o v e d   r a c k e t   a c c o r d i n g   to  one  of  the   p r e v i -  

ous  c l a i m s   w i t h   t he   c h a r a c t e r i s t i c   t h a t   t he   r e m a i n d e r s   of  t h e  

h o l l o w   p r o f i l e   of  wh ich   t he   f r a m e   (1)  and  t he   s h a f t   (2)  c o n -  

s i s t   a r e   f i l l e d   w i t h   a  f i l l e r .  

13.   I m p r o v e d   r a c k e t   a c c o r d i n g   to  c l a i m   12;  w i th   t h e  

c h a r a c t e r i s t i c   t h a t   t he   f i l l e r   c o n s i s t s   of  foam  p l a s t i c .  

14.   Method  of  m a n u f a c t u r i n g   a  r a c k e t   as  d e s c r i b e d  

a b o v e ,   w i t h   the   c h a r a c t e r i s t i c   t h a t   the   a b o v e - m e n t i o n e d   r e i n -  

f o r c e m e n t   e l e m e n t s   a re   p l a c e d   in  p o s i t i o n   by  p u s h i n g   t h e s e   i n -  

to  t h e   h o l l o w   p r o f i l e   from  which   the   f r a m e   (1)  and  the   s h a f t  

(2)  a r e   c o n s t r u c t e d ,   b e f o r e   the   p r o f i l e   i s   b e n t   to  i t s   f i n a l  

s h a p e .  



15.  Method   a c c o r d i n g   to  c l a i m   14  w i t h   t he   c h a r a c t e r -  

i s t i c   t h a t   t h e   r e i n f o r c e m e n t   e l e m e n t s   (10)   a r e   p l a c e d   i n t o  

the   a b o v e - m e n t i o n e d   h o l l o w   p r o f i l e   by  means  of  p l u n g e r s   ( 1 5 ) .  
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