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(54)  Shuttlecocks. 

@  A  shuttlecock  comprising  a  cap  portion  and  a  plastics 
skirt  in  the  form  of  a  truncated  conical  lattice  structure  having 
main  stems  interconnected  by  ribs  with  further  intermediate 
stems  located  between  the  main  stems,  the  lattice  structure 
in  the  vicinity  of  the  wide  end  of  the  skirt  being  convoluted 
with  the  flutings  extending  at  an  acute  angle,  preferably  45° 
to  the  longitudinal  axis  of  the  shuttlecock,  and  being  so 
orientated  as  to  make  the  shuttlecock  spin  and  otherwise 
behave  as  a  feathered  shuttlecock. 

Preferably,  slots  or  slits  are  provided  in  the  skirt  at  its 
wide  end  and  the  convolutions  extend  approximately  from 
one  end  of  one  slot  to  the  opposite  end  of  an  adjacent  slot. 
The  convolutions  are  formed  by  deforming  the  skirt  material 
inwardly  and  this  has  the  effect  of  slightly  widening  the  slits 
in  the  shuttlecock. 

Although  preferred,  the  ribs,  at  least  at  the  wide  end  of 
the  skirt,  need  not  be  provided,  and  could  be  replaced  by 
plastics  flumes. 
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Thi s   i n v e n t i o n   r e l a t e s   to  s h u t t l e c o c k s  m a d e   o f  

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

Most  c o m m e r c i a l l y   a c c e p t a b l e   p l a s t i c s   s h u t t l e c o c k s  

c o m p r i s e   a  s k i r t   p o r t i o n   a t t a c h e d   to  a  cap  p o r t i o n ,   e . g .  

of  c o r k   or  r u b b e r ,   t h e   s k i r t   p o r t i o n   c o m p r i s i n g   a 

t r u n c a t e d   c o n i c a l   p l a s t i c s   l a t t j c e   s t r u c t u r e   made  up  o f  

main   s t e m s   e x t e n d i n g   a x i a l l y   and  r a d i a l l y   o u t w a r d l y   f r o m  

a  c i r c u l a r   b a s e   at  t h e   n a r r o w   end  of  t he   s k i r t ,   t h e   m a i n  

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

e x t e n d i n g   r i b s   and  in  some  c a s e s   b e i n g   s e p a r a t e d   by  one  o r  

m o r e  s u b s i d i a r y   s t e m s .  

A l t h o u g h   f e a t h e r e d   s h u t t l e c o c k s   a re   s t i l l   p r e f e r r e d  

to  p l a s t i c s   s h u t t l e c o c k s   b e c a u s e   of  t h e i r   f l i g h t  

c h a r a c t e r i s t i c s ,   t h e y   a r e   e x t r e m e l y   e x p e n s i v e ,   and  h e n c e ,  

p l a s t i c s   s h u t t l e c o c k s   a r e   now  o f t e n   used. .   In  o r d e r   t o  

o b t a i n   a  f l i g h t   as  t r u e   as  p o s s i b l e   to  t h a t   of  a  f e a t h e r  

s h u t t l e c o c k ,   o n e  o f   t h e   e s s e n t i a l   f e a t u r e s   i s   t h a t   t h e  

p l a s t i c s   s h u t t l e c o c k ,   when  in  f l i g h t ,   s p i n s .  

One  way  in  w h i c h   we  have   a c h i e v e d   s p i n n i n g   of  p l a s t i c s  

s h u t t l e c o c k s   is   to  s t o p   t h e   l a t t i c e   s t ruc ture   s h o r t   of  t h e  

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

l a t t i c e   s t r u c t u r e ,   t h e s e   main  s t e m s   h a v i n g   b l a d e s   or  f l a n g e s  

on  t h e i r   i n n e r   f a c e s   w h i c h   a re   p r e f e r a b l y   n o n - r a d i a l   a n d  

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

s h u t t l e c o c k   as  i t   p a s s e s   t h r o u g h   t h e   a i r .   The  p r e s e n c e  
of  t h e s e   b l a d e s   or  f l a n g e s   g i v e   t he   main  s t e m s   e i t h e r   a  

T - s h a p e d   or  L - s h a p e d   or  i n v e r t e d   L - s h a p e d   c r o s s - s e c t i o n .  

What  i s   m o r e ,   t h e   b l a d e   or  f l a n g e   of  t he   L  or  T  may  e x t e n d  

o b l i q u e l y   r e l a t i v e   to   t h e   b a s e   of  t h e   L  or  to  t h e   c r o s s  

member  of  t h e   T  to   a s s i s t   w i t h   s p i n n i n g .  

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

s h u t t l e c o c k s   to  a s s i s t   w i t h   s p i n n i n g   is   to  make  t h e   m a i n  

s t e m s ,   at  l e a s t   w h e r e   t h e y   form  p a r t   of  t h e   l a t t i c e  

s t r u c t u r e ,   s l i g h t l y   c u r v e d   in  the   form  o f  a   h e l i x ,   t h e  

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

of   t he   l a t t i c e   s t r u c t u r e   i n t e r n a l l y   a n d / o r   e x t e r n a l l y .  



A  f u r t h e r   f e a t u r e   w h i c h   we  have   i n t r o d u c e d   i n t o   o u r  

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

s p i n n i n g   of  t h e   s h u t t l e c o c k s   d u r i n g   f l i g h t   i s   to  p r o v i d e  

s l o t s   or  s l i t s   at  t he   w ide   end  of  t h e   s k i r t   or  l a t t i c e  

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

main   s t e m s   and  b e i n g   l o c a t e d   a d j a c e n t   t h e   m a i n   s t e m s .  

I t   i s   v i t a l   fo r   a l l   t h e   f e a t u r e s   of  a  p l a s t i c s  

s h u t t l e c o c k   w h i c h  i m p a r t   s p i n   to  t h e   s h u t t l e c o c k   t o   a c t   i n  

a  c o m p l e m e n t a r y   f a s h i o n ,   and  a  s h u t t l e c o c k   h a v i n g   t h e  

a b o v e   f e a t u r e s   i s   d i s c l o s e d   in   our   B r i t i s h   P a t e n t   N o .  

1 , 4 2 9 , 7 1 3 .  

I t   i s   t h e   aim  of  t h e   m a j o r i t y   of  m a n u f a c t u r e r s   o f  

s h u t t l e c o c k s   u t i l i z i n g   p l a s t i c s   s k i r t   to  s i m u l a t e .  e x a c t l y .  

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

w i t h   t h i s   in  m i n d ,   we  h a v e   now  d e v e l o p e d   an  i m p r o v e d   s h u t t l e -  

c o c k .  

A c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ,   we  p r o v i d e   a  

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

w h e r e i n   t h e   p l a s t i c s   s k i r t ,   a d j a c e n t   i t s   w i d e s t   e n d ,   i s   o f  

f l u t e d   c o n s t r u c t i o n ,   t h e   f l u t i n g s   e x t e n d i n g   a t   an  a c u t e  

a n g l e   to  t h e   l o n g i t u d i n a l   a x i s   of  t h e   s h u t t l e c o c k   and  b e i n g  

o r i e n t a t e d   so  as  to  c o m p l e m e n t   t h e   s p i n n i n g   c h a r a c t e r i s t i c s  

of   t h e   s h u t t l e c o c k .   By  f l u t e d ,   we  mean  t h a t   t h e   s k i r t   i s  

d i s t o r t e d   or  d e f o r m e d ;   an  i d e n t i c a l   r e s u l t   w o u l d   be  o b t a i n e d  

by  c r i m p i n g .   N o r m a l l y   t h e   s k i r t   w i l l   be  f o r m e d   by  a  

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

j o i n e d   by  r i b s .  

P r e f e r a b l y ,   t h e   f l u t i n g s   e x t e n d   at   an  a n g l e   o f  

a p p r o x i m a t e l y   45°  to   t h e   l o n g i t u d i n a l   a x i s .   I t   w i l l   b e  

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

v a r y   f rom  a b o u t   25°  to   a b o u t   6 5 ° , d e p e n d i n g   u p o n   t h e  

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

a p p r e c i a t e d   t h a t   t h e   t e m p e r a t u r e   and  p r e s s u r e   of   t h e  

a t m o s p h e r e   c an   i n f l u e n c e   t h e   s p i n   c h a r a c t e r i s t i c s ,   b u t   4 5 °  



i s   t h e   p r e f e r r e d   a n g l e   in  t h e   S o u t h e r n   H e m i s p n e r e   a t   N . I . P .  

In  a  p r e f e r r e d   c o n s t r u c t i o n ,   t h e   main  s t e m s ,   w h e n  

v i e w e d   e x t e r n a l l y   of  t h e   s h u t t l e c o c k ,   w i t h   t h e   w i d e   end  o f  

t h e   s k i r t   l o c a t e d   v e r t i c a l l y   a b o v e   t h e   cap  p o r t i o n   of   t h e  

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

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

t h e   fo rm  of   a  h e l i x   f rom  a  b o t t o m   l e f t   to  a  t o p   r i g h t  

p o s i t i o n .  

P r e f e r a b l y   a l s o ,   s l o t s   or  s l i t s   a r e   p r o v i d e d   in   t h e  

wide   end  p o r t i o n   of  t h e   s k i r t   e x t e n d i n g   i n w a r d l y   f r o m   a n  

e x t e r n a l   r i b   of  t h e   s k i r t   to   a  d e p t h   of  a p p r o x i m a t e l y  

1 / 4 "  -   3 / 8 ' ' ,   t h e   s l o t s   or  s l i t s   b e i n g   l o c a t e d   i m m e d i a t e l y  

a d j a c e n t   to   t h e   main  s t e m s   on  t h e i r   l e f t   hand   s i d e s ,   a n d  

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

s t r e n g t h e n e d   to  p r e v e n t   t e a r i n g .  

P r e f e r a b l y ,   t h e   f l u t i n g s   e x t e n d   a p p r o x i m a t e l y   f rom  t h e  

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

s k i r t   b e t w e e n   t h e   s l i t   or  s l o t   and  t h e   n e x t   a d j a   a t   m a i n  

s t e m   to   a  l o c a t i o n   on  t h e   p e r i p h e r y   o f  t h e   s k i r t   a t   i t s  

w ide   end  w h e r e   s a i d   p e r i p h e r y   i -  i n t e r s e c t e d   by  t h e   n e x t  

main   s t e m ,   t h e   f l u t i n g s   b e i n g   so  f o r m e d   t h a t   t h e   s k i r t  

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

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

i . e .   w i d e n e d .  

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

t h e   cap   p o r t i o n ,   t h e   main   s t e m s   o n l y   b e i n g   c o n n e c t e d   to   t h e  

cap   p o r t i o n   and  b e i n g   s p a c e d   a p a r t   so  as  to  d e f i n e   a i r  

p a s s a g e s   t h e r e b e t w e e n   and  t h e s e   p o r t i o n s   of   t h e   m a i n   s t e m s  

h a v e   a  g e n e r a l l y   L,  i n v e r t e d   L  or  T  s h a p e d   c r o s s - s e c t i o n ,  

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

b e i n g   i n c l i n e d   to   t h e   l o n g i t u d i n a l   a x i s   of  t h e   m a i n   s t e m s  

and  e x t e n d i n g ,   when  v i e w e d   e x t e r i o r a l l y   of  t h e   s h u t t l e c o c k ,  

f rom  a  b o t t o m   r i g h t   p o s i t i o n   to  a  t op   l e f t   p o s i t i o n ,   r e l a t i v e  

to   s a i d   a x i s .  

A  p r e f e r r e d   e m b o d i m e n t   of   t h e   p r e s e n t   i n v e n t i o n   i s   n o w  

d e s c r i b e d   by  way  of  e x a m p l e   w i t h   r e f e r e n c e   to  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 . : -  



FIGURE  1  i s   a  s i d e   e l e v a t i o n   o f  a  s h u t t l e c o c k   s h o w i n g  

o n l y   a  p a r t   of  t h e   s k i r t   at  i t s   w ide   end  in  d e t a i l ,   a n d  

FIGURE  2  i s   a  p l a n   v i e w   l o o k i n g   down  i n t o   t h e  

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

d e t a i l .  

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

t h e r e i n   h a s   a  cap  p o r t i o n   1  of  s t a n d a r d   c o n s t r u c t i o n   a n d  

a  s k i r t  p o r t i o n   3.  t h e  s k i r t   por t ion  3   hau  p l u r a l i t y   o f  

main  stems  5  ( t h e r e   are  normally  s i x t e e n )   ex tend ing   r a d i a l l y   and 

l o n g i t u d i n a l l y   f rom  a  b a s e   7  w h i c h  i s   s e c u r e d   to   t h e   c a p  

p o r t i o n   1,  e a c h   of  t h e   main  s t e m s  b e i n g   s e p a r a t e d   by  a  

p l u r a l i t y   of   i n t e r m e d i a t e   s t e m s   9,  a  c e n t r a l   one   of   w h i c h  

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

a  p l u r a l i t y   of  p a r a l l e l   r i b s   1  .   The  l a t t i c e   s t r u c t u r e  

e x t e n d s   f r o m   t h e   w ide   end  13  of  t h e   s k i r t   a p p r o x i m a t e l y  

2 / 3 r d s   o f   t h e   d e p t h   of   t h e   s k i r t   and  t e r m i n a t e s   i n   a  l a r g e  

r i b   1 5 .   As  can   be  s e e n   f rom  F i g u r e   1,  e a c h   o f   t h e   m a i n   a n d  

i n t e r m e d i a t e   s t e m s   5  a n d   9,  when  v i e w e d   e x t e r n a l l y ,   e x t e n d s  

f r o m   a  b o t t o m  l e f t   t o  a   t op   r i g h t   p o s i t i o n   i n   t h e   f o r m   o f  

a  s h a l l o w   h e l i x .  

A d j a c e n t   t h e   w ide   end  of   t h e  s k i r t   13 ,   s l o t s   17  a r e  

p r o v i d e d   i m m e d i a t e l y   a d j a c e n t   ( and   t h e   l e f t   o f )   t h e   m a i n  

s t e m s   as  v i e w e d   in   F i g u r e   1.  The  p r e s e n c e  o f   t h e s e   s l o t s  

m e a n s   t h a t   some  of  t h e   r i b s   11  a d j a c e n t   t h e  w i d e   e n d - o f   t h e  

s k i r t   t e r m i n a t e   at   t h e   s l o t   r a t h e r   t h a n   a t   t h e   m a i n   s t e m .  

The  s l o t s   s r e  b e t w e e n   1 / 4 "  a n d   3 / 8 "   l o n g ,   and   e x t e n d   f r o m  

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

w h i c h   i s   s t r e n g t h e n e d   to   r e s i s t   t e a r i n g .  

T h e   m a i n   s t e m s   5,  a d j a c e n t   t h e   cap  p o r t i o n   1,  a r e  

s p a c e d   a p a r t   a  s u f f i c i e n t   d i s t a n c e   to.  p r o v i d e   a  p l u r a l i t y  

o f   p a s s a g e s   f o r   a i r   to   p a s s   i n t o   t h e   i n t e r i o r   o f   t h e   s k i r t  

d u r i n g   f l i g h t   of   t h e   s h u t t l e c o c k .   As  can   be  s e e n   f r o m  

F i g u r e   2,  t h e s e   main   s t e m s ,   in   t h e   r e g i o n   o f   t h e   a i r  

p a s s a g e s ,   h a v e   a  c r o s s - s e c t i o n   in  t h e   f o rm  o f   an  L,  a n  

i n v e r t e d   L,  T  or   i n v e r t e d   T  and  a r e   f o r m e d   by  a  p e r i p h e r a l  

c a p  o r   b a s e   p o r t i o n   19  and  b l a d e   or  f l a n g e   p o r t i o n s   2 1  

e x t e n d i n g   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   f r o m   t h e   p o r t i o n  



19.   (They   can  be  s l i g h t l y   i n c l i n e d   f rom  t h e   r a d i a l   to  a s s i s t  

s p i n ) .   T h e s e   b l a d e   or  f l a n g e   p o r t i o n s   do  no t   e x t e n d  

c o m p l e t e l y   p a r a l l e l   to  t he   l o n g i t u d i n a l   a x e s   of   t h e   m a i n  

s t e m s ,   b u t ,   as  can  be  s e e n   f rom  F i g u r e   2,  t h e y   e x t e n d  

s l i g h t l y   o b l i g u e l y   to  t h e   l o n g i t u d i n a l   a x e s   f rom  a  b o t t o m  

l e f t   to  a  t o p   r i g h t   p o s i t i o n   ( i f  o n e   v i e w s   t h e   u p p e r m o s t  

.main   s t e m s   in  F i g u r e   2 ) .   Of  c o u r s e ,  i f   one  v i e w s   t h e   t w o  

c e n t r a l   main   s t e m   p o r t i o n s   e x t e r n a l l y   as  in  F i g u r e   1,  t h e  

b l a d e   or  f l a n g e   p o r t i o n s   21  w i l l   e x t e n d   f rom  a  b o t t o m  

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

ma in   s t e m s ,   ma in   s t e m   p o r t i o n s   h a v i n g   s p e c i a l   c r o s s -  

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

or  s l o t s   17  h a v e   t h e   e f f e c t   of  c a u s i n g   t h e   s h u t t l e c o c k   t o  

s p i n   in  an  a n t i - c l o c k w i s e   d i r e c t i o n   (when  t h e   s h u t t l e c o c k  

i s   v i e w e d   as  shown  in  F i g u r e '  2 )   and  t h e   t h r e e   i t e m s .   e f f e c t i n g  

s p i n   a r e   a l l   c o m p l e m e n t a r y   to   e a c h   o t h e r .   In  o t h e r   w o r d s ,  

i f   t h e   s l o t s   17  a r e   p l a c e d   on  t h e   o p p o s i t e   s i d e   of   t h e   m a i n  

s t e m s   f rom  t h a t   i l l u s t r a t e d   a n d / o r   s t e m s   a r e   t w i s t e d   in   a 

- d i f f e r e n t   s e n s e   a n d / o r   t h e   f l a n g e s   21  on  t h e   m a i n   s t e m  

p o r t i o n s   in  t h e   v i c i n i t y   of  t h e   a i r   p a s s a g e s   e x t e n d   at   a  

d i f f e r e n t   a n g l e   to   t h e   l o n g i t u d i n a l   a x i s   of   t h e   ma in   s t e m  

p o r . t i o n s ,   t h e n   t h i s   w i l l   be  c o u n t e r - p r o d u c t i v e   t o   t h e  

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

In  o r d e r   to   i m p r o v e   t h e   s p i n   of  t h e   s h u t t l e c o c k   e v e n  

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

a d j a c e n t   p a i r   of   main   s t e m s   at   t h e   w ide   end  of  t h e   s k i r t .  

T h e   c r i m p i n g   or  f l u t i n g   e x t e n d s   at   a p p r o x i m a t e l y   45°   to   t h e  

l o n g i t u d i n a l   a x i s   of  t h e   s h u t t l e c o c k   and  to   t h e   r i b s   1 1  

and  t h e   b a s e   of  t h e   c r i m p i n g   or  f l u t i n g s   i s   r e p r e s e n t e d   by  

c h a i n   d o t t e d  l i n e s   23  in  F i g u r e   1.  As  can   be  s e e n  f r o m  

t h i s   F i g u r e ,   t h e   c r i m p i n g   i s   s u c h   as  to  d e f o r m   t h e   l a t t i c e  

work   b e t w e e n   t h e   b a s e   of  a  s l i t   or  s l o t   17  ( i . e .   f rom  t h e  

f o u r t h ,   s t r e n g t h e n e d   r i b )   and  a  main   s t e m   5  at   t h e  

p e r i p h e r y   of   t h e   s k i r t   i n w a r d l y   by  an  a m o u n t   e q u a l   t o  

a p p r o x i m a t e l y   h a l f   t h e   l e n g t h   of   t h e   s l o t s   17 ,   e . g .  
b e t w e e n   a b o u t   2  and  5  mm.  T h i s   a l s o   has   t h e   e f f e c t   o f  

s l i g h t l y   w i d e n i n g   t h e   s l  t s   1 7 .  



I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   d e p t h   of   t h e   c r i m p i n g  

and  i t s   a n g l e   of  i n c l i n a t i o n   may  be  a l t e r e d ,   e . g .   i t s  

i n c l i n a t i o n   to  b e t w e e n   a b o u t   25°  and  6 5 ° ,   so  t h a t   t h e  

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

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

s h u t t l e c o c k   shown   in  t h e   d r a w i n g   h o w e v e r ,   i t   i s   i m p o r t a n t  

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

p o s i t i o n   as  shown  in  F i g u r e   1,  o t h e r w i s e   i t s   e f f e c t   on  t h e  

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

c o u n t e r - p r o d u c t i v e .   45°   i n c l i n a t i o n  i s   t h e   r e q u i r e d   o n e  

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

i s t i c s   as  arc  a c h i e v e d   w i t h   a  f e a t h e r e d   s h u t t l e c o c k   i n  

n o r m a l   c o n d i t i o n s   of  u s e   in  t h e   U . K .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   i n c l i n e d   c r i m p i n g  

d e s c r i b e d   a b o v e   can  a l s o   be  p r o v i d e d   on  s h u t t l e c o c k s   w i t h  

d i f f e r e n t   t y p e s   of   ma in   s t e m s ,   e . g .   s t r a i g h t   s t e m s ,   a n  

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

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

s h u t t l e c o c k .  

A l t h o u g h   t h e   s k i r t   wou ld   n o r m a l l y   be  in   t h e   f o r m   of   a 

l a t t i c e   ( s t e m s   i n t e r s e c t e d   by  r i b s ) ,   i t   w i l l   be  a p p r e c i a t e d  

t h a t   t h e   r i b s ,   or  some  of  t h e m ,   at  l e a s t   c o u l d   be  o m i t t e d ,  

e s p e c i a l l y   in   t h e   v i c i n i t y   of  t h e   f l u t i n g .   H o w e v e r ,   r i b s  

a l o n e   w o u l d   be  i n s u f f i c i e n t   to   make  t h e   s h u t t l e c o c k   f l  ,  

and   p l a s t i c s   or  o t h e r   flumes  wou ld   a l s o   h a v e   to   be  p r o v i d e d ,  

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

h a v i n g   p l a s t i c s   q u i l l s   (ma in   s t e m s )   and  flumes  ( m e m b e r s  

t r a n s v e r s e   to   t h e   s t e m s ) .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   d e p t h s   of   t h e   f l u t i n g s  

or   c r i m p i n g   w i l l   e f f e c t   t h e   d i a m e t e r   of  t h e   s k i r t   and  i t s  

w i d e s t   e n d .   For  e x a m p l e ,   t h e   d e e p e r  t h e   c r i m p ,   t h e  

n a r r o w e r   t h e   s k i r t   w i l l  b e c o m e ,   and  h e n c e ,   t h e   l o n g e r   t h e  

f l i g h t   of   t h e   s h u t t l e c o c k   w i l l   be ,   and  v i c e - v e r s a .  



1.  A  s h u t t l e c o c k   c o m p r i s i n g   a  cap  p o r t i o n   and  a 

p l a s t i c s   s k i r t   w h e r e i n   t he   p l a s t i c s   s k i r t ,   a d j a c e n t   i t s  

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

e x t e n d i n g   a t   an  a c u t e   a n g l e   to  t he   l o n g i t u d i n a l   a x i s   o f  

t h e   s h u t t l e c o c k   and  b e i n g   o r i e n t a t e d   so  as  to   c o m p l e m e n t  

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

2.  A  s h u t t l e c o c k   a c c o r d i n g   to  c l a i m   1  w h e r e i n   t h e  

s k i r t   i s   p r o v i d e d   by  a  t r u n c a t e d   c o n i c a l   l a t t i c e   s t r u c t u r e  

made  up  of  main   s t e m s   and  i n t e r m e d i a t e   s t e m s   j o i n e d   by  

r i b s .  

3.  A  s h u t t l e c o c k   a c c o r d i n g   to  c l a i m   1  or  2  w h e r e i n  

t h e   f l u t i n g s   e x t e n d   a t   an  a n g l e   of  b e t w e e n   25°  and  6 5 °  

to  t h e   l o n g i t u d i n a l   a x i s   o f  t h e   s h u t t l e c o c k .  

4.  A  s h u t t l e c o c k   a c c o r d i n g   to  c l a i m   1 ,  2   or  3 

w h e r e i n   t h e   f l u t i n g s   e x t e n d   a t   an  a n g l e   of  45°   t o  t h e  

l o n g i t u d i n a l   a x i s   of  t h e   s h u t t l e c o c k .  

5.  A  s h u t t l e c o c k   a c c o r d i n g   to  c l a i m   2 , o r   3  or  4 

when  d e p e n d e n t  o n   c l a i m   2,  w h e r e i n  t h e   m a i n  s t e m s ,   w h e n  

v i e w e d   e x t e r n a l l y   of  t h e   s h u t t l e c o c k ,   w i t h   t h e   w i d e   end  o f  

t h e   s k i r t   l o c a t e d   v e r t i c a l l y   a b o v e   t h e   cap  p o r t i o n   of  t h e  

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

t op   r i g h t   p o s i t i o n .  

6.  A  s h u t t l e c o c k   a c c o r d i n g   to  c l a i m   5  w h e r e i n   s l o t s  

or  s l i t s   a r e   p r o v i d e d   in  t h e   w ide   end  p o r t i o n   of   t h e   s k i r t ,  

t h e   s l o t s   or  s l i t s   b e i n g   l o c a t e d   i m m e d i a t e l y   a d j a c e n t   t o  

t h e   m a i n   s t e m s   on  t h e i r   l e f t   hand  s i d e   when  t h e   s h u t t l e c o c k  

i s  v i e w e d   e x t e r n a l l y   w i t h   i t s   s k i r t   u p p e r m o s t .  

7.  A  s h u t t l e c o c k   a c c o r d i n g   to  c l a i m   6  w h e r e i n   t h e  

s l o t s   or  s l i t s   e x t e n d   i n w a r d l y   from  the   o u t e r m o s t   r i b   o f  

t h e   s k i r t   to  a b o u t   t h e   f o u r t h   r i b   w h i c h   i s   s t r e n g t h e n e d .  

8 .   A  s h u t t l e c o c k   a c c o r d i n g   to  c l a i m   7  w h e r e i n  t h e  

f l u t i n g s   e x t e n d   f rom  t h e   f o u r t h   r i b   of  t h e   s k i r t   o u t w a r d l y  

f rom  a d j a c e n t   t h e   l o w e r   edge   of   a  s l i t  a c r o s s   t h e   p o r t i o n  

of   t h e   s k i r t   j o i n i n g   t h e   s l i t   to  an  a d j a c e n t   s l i t ,   to  t h e  

main   s t e m   and  to  a  l o c a t i o n   on  t h e   p e r i p h e r y   of  t h e   s k i r t   a t  

i t s   w i d e   e n d .  



9.  A  s h u t t l e c o c k   a c c o r d i n g   to  c l a i m   8  w h e r e i n  

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

i n w a r d l y   at   t h e   b o t t o m   of  t h e   f l u t i n g s   w i t h   t h e   r e s u l t   t h a t  

t h e   s l i t s   or  s l o t s   a r e  s l i g h t l y   w i d e n e d .  

1 0 .   A  s h u t t l e c o c k   a c c o r d i n g   to  any  one  of  c l a i m s  

6 - 9   w h e r e i n   t h e   d e p t h   of  t h e   f l u t i n g s   i s   a p p r o x i m a t e l y  

e q u a l   to  h a l f   t h e   l e n g t h  o f   a  s l o t .  
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