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©  Storage  reel  assembly  and  a  pair  of  matabie  hub  members  therefor. 

©  A  Storage  Reel  Assembly  and  a  pair  of  matabie  hut) 
members  therefor. 

The  invention  which  relates  to  the  art  of  packaging  elon- 
gate  flexible  material  is  intended  to  provide  a  storage  reel 
assembly  comprising,  as  shown  in  Figure  1,  a  pair  of  hub 
members  (24  and  26)  which  can  be  locked  together  to 
assemble  simple  annular  reel  end  flange  members  (12  and 
14)  to  a  simple  annular  spacer  member  (20),  the  same  hub 
members  (24  and  26)  being  useable  with  a  variety  of  different 
sized  reel  end  flange  members  (12  and  14)  and  spacer  mem- 
bers  (20).  As  shown  in  Figure  2,  the  male  hub  member  (26) 
has  a  series  of  ribs  (62,964)  which  form  a  row  of  interrupted 
rings,  the  female  hub  member  (24)  having  internal  flanges 
(34,  36).  When  the  hub  members  (24  and  26)  have  been 
mated,  they  are  relatively  rotated  to  engage  the  flanges  bet- 
ween  adjacent  ribs  (62  and  64). 
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T h i s   i n v e n t i o n   r o t a t e s  i n   g e n e r a l   to   t h e   a r t   o f  

p a c k a g i n g   e l o n g a t e   f l e x i b l e   m a t e r i a l   a n d  r e l a t e s   i n  

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

and  to   a  p a i r   of   m a t a b l e   h u b  m e m b e r s   f o r   such   an  a s s e m b l y .  

A  p r o b l e m  w i t h   w h i c h   t h e   i n v e n t i o n   i s   c o n c e r n e d   i s  

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

to   a s s e m b l e   i n t o  a   f i n i s h e d  s t o r a g e   r e e l   and  hub  m e m b e r s  

of   w h i c h   can   be  u s e d   w i t h   a  v a r i e t y   of  d i f f e r e n t   s i z e d  

r e e l   end  f l a n g e   m e m b e r s  t o   p r o d u c e ,   as  r e q u i r e d ,   s t o r a g e  

r e e l s   of  v a r i o u s   d i a m e t e r s  a n d   w i d t h s .   A l t h o u g h   " k n o c k  

down"  or  c o l l a p s a b l e   s t o r a g e  r e e l s   a r e   known,   f o r   e x a m p l e  

f rom  U n i t e d   S t a t e s   P a t e n t  S p e c i f i c a t i o n s   Nos .   1 , 0 1 3 , 5 8 8 ;  

I , 2 6 5 , 1 1 C ;   1 , 6 7 9 , 5 7 3 ;   2 , 3 1 2 , S 9 9 ;   2 , 6 3 5 , 1 4 2 ;   2 , 3 3 1 , 3 3 5   a n d  

3 , 3 0 1 , 5 0 0 ;   and  A u s t r a l i a n   P a t e n t   S p e c i f i c a t i o n   No.  1 4 5 , 6 9 0 ,  

n o n e   of  t h e s e   k n o w n  a s s e m b l i e s   f u l f i l l   a l l   t h e   a b o v e  

c r i t e r i a .   The  u se   o f  s c r e w   means   t o  m a i n t a i n   t h e   p a r t s  

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

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

f a s t e n i n g   means   o n  t h e   r e e l   end  f i a n c e   emmber s   t h e m s e l v e s ,  

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

f o r m e d   p a r t s .  

T h e r e   is   d e s e r i b e d .   in  U n i t e d   S t a t e s   P a t e n t  

S p e c i f i c a t i o n   No.  8 , 8 2 2 , 8 4 1  a   s t o r a g e   r e e l   a s s e m b l y  

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

h a v i n g   a  c e n t r a l   o p e n i n g s   a  hub  f o r   r e c e p t i o n   in  t h e  

o p e n i n g s ;   and  L o c k i n g   s c a n s   f o r  r e l e a s a b l y   s e c u r i n g   t h e  

r e e l   end  f l a n g e   mombors   a n d  t h e   h u b  i n   a s s e m b l e d  

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

t h e   f l a n g e   memboarg  in  s a b s t a n t i a l l y   p a r a l l e l   s p a c e d  

r e l a t i o n s h i p   at  p r o e s i t e   ends   of  t h e  h u b .   Such  a  k n o w n  



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

a  " s t o r a g e   r e e l   a s s e m b l y   as  h e r e i n   d e f i n e d " .  

In  t h e   c a s e   of  t h i s   known  a s s e m b l y ,   t h e   h u b ,   w i t h  

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

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

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

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

f o r   r e c e i v i n g   t h e   l a t c h   a r m s .   I f   t h e   w i d t h   o f ' t h e  

f i n i s h e d   r e e l   i s   to   be  a l t e r e d ,   t h e   hub  m u s t   be  r e p l a c e d  

by  a  hub  of   d i f f e r e n t   l e n g t h .  

The  i n v e n t i o n   p r o c e e d s   f r o m   t h e   r e a l i z a t i o n   t h a t  

l o c k i n g   m e a n s   s h o u l d   be  p r o v i d e d   on  t h e   hub  a l o n e   f o r  

s e c u r i n g   t h e   r e e l   end  f l a n g e   m e m b e r s   in   a s s e m b l e d  

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

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

r e e l   a s s e m b l y   as  h e r e i n   d e f i n e d   i s   c h a r a c t e r i s e d   in   t h a t  

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

c e n t r a l   t h r o u g h   a p e r t u r e ;   and  in   t h a t   t h e   hub  c o m p r i s e s  

two  m a t a b l e   hub  m e m b e r s   e a c h   of  w h i c h   can   be  p a s s e d  

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

a r e   t h r o u g h   o p e n i n g s ,   to   an  e x t e n t   l i m i t e d   by  s t o p   m e a n s  

on  t h e   r e s p e c t i v e   hub  m e m b e r s ,   to   m a t e   in   t h e   c e n t r a l  

a p e r t u r e   of   t h e   s p a c e r   member   when  s u c h   i s   i n t e r p o s e d  

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

c o m p r i s i n g   a t   l e a s t   one   l o c k i n g   f l a n g e   on  one  hub  m e m b e r  

and  a t   l e a s t   one  row  of  l o c k i n g   r i b s   on  t h e   o t h e r   h u b  

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

b e t w e e n   an  a d j a c e n t   p a i r   of  t h e   l o c k i n g   r i b s   by  r e l a t i v e l y  

r o t a t i n g   t h e   hub  m e m b e r s   when  in   t h e i r   m a t i n g   r e l a t i o n s h i p ,  

to   an  e x t e n t   l i m i t e d   by  a n  a b u t m e n t   c a r r i e d   by  one  o f  

t h e   hub  m e m b e r s .  

Not   o n l y   can   t h e   p a r t s   o f   t h e   a s s e m b l y   be  e a s i l y  

and  r a p i d l y   a s s e m b l e d ,   b u t   t h e   r e e l   end  f l a n g e   m e m b e r s  

can   be  in   t n e   f o rm  of  s i m p l e   a n n u l a r   d i s c s ,   d i f f e r e n t  

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



f e m a l e   hub  member   h a v i n g  a - c i r c u l a r   c r o s s - s e c t i o n   f e m a l e  

m a t i n g   p o r t i o n   e x t e n d i n g   c o - a x i a l l y   f r o m   i t s   b a s e   p o r t i o n , .  

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

i n t e r n a l   r a d i a l l y   i n w a r d l y   d i r e c t e d   a r c u a t e   f l a n g e   a t   t h e  

f r e e   end   of   t h e   m a t i n g   p o r t i o n ,   and   an  a b u t m e n t   e x t e n d i n g  

t h e   l e n g t h   of   t h e   b o r e   f r o m   an  e d g e   o f   t h e   f l a n g e ,   t h e  

m a l e   hub  m e m b e r   h a v i n g   an  e l o n g a t e ,   m a l e   m a t i n g   p o r t i o n  

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

of   i n t e r r u p t e d   r i n g s   on  t h e   o u t e r   s u r f a c e   t h e r e o f ,   e a c h  

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

r i b ,   a t   l e a s t   one   k e y i n g   member   e x t e n d i n g   f r o m   t h e   b a s e  

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

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

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

or   f l a n g e s   can   be  p a s s e d   b e t w e e n   t h e   r i b s   of   t h e   f e m a l e  

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

t o   b r i n g   t h e   r i b s   and  t h e   f l a n g e   o r   f l a n g e s   i n t o   l o c k i n g  

e n g a g e m e n t .  

F o r   a  b e t t e r   u n d e r s t a n d i n g  o f   t h e   i n v e n t i o n  

r e f e r e n c e   w i l l   now  be  made  by  way  o f   e x a m p l 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 x p l o d e d   p e r s p e c t i v e   v i e w   of   a  

s t o r a g e   r e e l   a s s e m b l y ;  

F i g u r e   2  i s   an  e n l a r g e d   p e r s p e c t i v e   v i e w   of   t w o  

m a t i n g   hub  m e m b e r s   of   t h e   a s s e m b l y ;  

F i g u r e   3  i s   an  e n l a r g e d ,   f r a g m e n t a r y ,   a x i a l  

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

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

F i g u r e   4  i s   an  e n l a r g e d   p e r s p e c t i v e   v i e w   of   a  

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

As  shown  in   F i g u r e s  1   to   3,  a  s t o r a g e   r e e l   a s s e m b l y  

10,   c o m p r i s e s   a  p a i r   of   s u b s t a n t i a l l y   i d e n t i c a l   r e e l   e n d  

f l a n g e   m e m b e r s   12  and  14  f o r m e d   f r o m   t h i n ,   r i g i d   s t o c k  

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

12  and  14  h a v i n g   c e n t r a l   c i r c u l a r   t h r o u g h   o p e n i n g s   16  a n d  



b e i n g   c o n n e c t e d   by  means   of  t h e   same  hub  m e m e r s ,   and  t h e  

w i d t h   of  t h e   f i n i s h e d  s e c   b a i n g  

a  s p a c e r   member   of  a p p r e p r  

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

m e m b e r s   of  one  s i z e   n e e d   be  s t p c k e d   r e d u c e s   p r o d u c t i o n  

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

No  l o c k i n g   m e a n s   n e e d   be  p r o v i d e d   on  t h e   s p a r e r   m e m b e r  

or   t h e   r e e l   end  f l a n g e   m e m b e r s .  

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

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

t h e   i n v e n t i o n   i s   c h a r a c t e r i s e d   in   t h a t   e a c h   hub  m e m b e r  

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

a g a i n s t   t h e   r e s p e c t i v e   r e e l   end  f l a n g e   m e m b e r ,   and  a  

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

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

one  hub  member   b e i n g   a d a p t e d   to   r e c e i v e   t h e   m a t i n g   p o r t i o n  

of   t h e   o t h e r   hub  m e m b e r ,   t h e   l o c k i n g   r i b s   b e i n g   in  t h e  

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

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

p o r t i o n   of  t h e   o t h e r   hub  m e m b e r ,   a  p l u r a l i t y   of   l o c k i n g  

f l a n g e s   e x t e n d i n g   a x i a l l y   i n w a r d l y   f rom  t h e   i n n e r   s u r f a c e  

of   t h e   m a t i n g   p o r t i o n   o f - t h e   one  hub  member   a t   i t s   e n d  

r e m o t e   f rom  i t s   b a s e   p o r t i o n ,   t h e   a b u t m e n t   b e i n g   in   t h e  

f o r m   of  a  r i b   e x t e n d i n g   f r o m   one  of   t h e   l o c k i n g   f l a n g e s  

t o w a r d s   t h e   b a s e   p o r t i o n   of   t h e   one  hub  m e m b e r .  

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

an  a s s e m b l y   as  h e r e i n   d e f i n e d   i s   c h a r a c t e r i s e d   in   t h a t  

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

c e n t r a l ,   n o n - c i r c u l a r   t h r o u g h   a p e r t u r e ;   and  in   t h a t   t h e  

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

m a t a b l e   f e m a l e   and  m a l e   hub  m e m b e r s ,   e a c h   hub  m e m b e r  

h a v i n g   a  b a s e   p o r t i o n   r e c e i v a b l e   in   a  r e s p e c t i v e   o n e  

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

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



18,  r e s p e c t i v e l y .   The  a s s e m b l y   a l s o   c o m p r i s e s   a   p a c e r  

member   20  h a v i n g   a  c e n t r a l   s g u a r s   t h r a u g h   a p e i t u i t   a n d  

p r e f e r a b l y   b e i n g   made  f rom  e x p a n d e d   p o l y s t y x e n e ,   a n d  

m a t i n g   f e m a l e   and  m a l e   hub  m e m b e r s  2 4   and  26,  r s s p e d u v e l  

The  f e m a l e   hub  member   24  h a s  a   c i r c u l a r   b a s s   p o r  

27  e x t e r n a l l y   s h a p e d   f o r   r e c e p t i o n   in  one  of  t h e   o p e n i n g s  
16  or  18  of  t h e   r e e l   end  f l a n g e   m e m b e r s   and  b e i n g   p r o v i d e  

w i t h   a  r a d i a l l y   e x t e n d i n g   f l a n g e   28  f o r   e n g a g i n g   t h e  

a x i a l l y   o u t e r   f a c e   of.  t h e   one  r e e l   end  f l a n g e   m e m b e r ,   A 

c i r c u l a r   c r o s s - s e c t i o n   t u b u l a r   c y l i n d r i c a l   m a t i n g   p o r t i o n  
30  e x t e n d i n g   c o - a x i a l l y   f r o m   t h e   p o r t i o n   27  has   a  t h r o u g h  
b o r e   32  a t   t h e   e x t r e m e   r i g h t   h a n d   (as  s e e n   in   F i g u r e   2)  

end  of  w h i c h   a r e   t w o - i n t e r n a l ,   r a d i a l l y   e x t e n d i n g   f l a n g e s  
34  and  36  e a c h   h a v i n g   in  i t s   a x i a l l y   i n w a r d   s u r f a c e ,   a  
d e t e n t   n o t c h   38  ( o n l y   one  of   w h i c h   i s   shown)  ,   t he   n o t c h e s  

b e i n g   i d e n t i c a l .   An  a b u t m e n t   in  t h e   f o rm  of  a  s t o p   r i b  

40  ( F i g u r e s   1  and  3)  e x t e n d s   t h e   f u l l   l e n g t h   of  t h e  

w a l l   of  t h e   b o r e   32  a d j a c e n t   to   one  end  of  t h e   f l a n g e  
34.  The  b a s e   p o r t i o n   27  has   two  f i n g e r   g r i p   a p e r t u r e s  
42  and  44  f o r m e d   t h e r e i n .  

The  hub  member   26  has   a  b a s e   p o r t i o n   46  e x t e r n a l l y  

s h a p e d   f o r   r e c e p t i o n   in  t h e   o t h e r   of  t h e   o p e n i n g s   16  o r  

18  of  t h e   r e e l   end  f l a n g e   m e m b e r s   12  and  14  and  h a v i n g  

a  r a d i a l l y   e x t e n d i n g   f l a n g e   48  f o r   e n g a g i n g   t h e   r a d i a l l y  

o u t e r   f a c e   of   t h e   o t h e r   f l a n g e   member   12  or  14.  A  p a i r  

of  wedge   s h a p e d   k e y i n g   p o r t i o n s   50  and  52  e x t e n d i n g   f r o m  

t h e   b a s e   p o r t i o n   46  e a c h   has   a  c a n t i l e v e r   l a t c h   arm  54  

d i v e r g i n g   f rom  t h e   p o r t i o n   50  or  52  in  t h e   a x i a l l y  

o u t w a r d   d i r e c t i o n   of  t h e   a s s e m b l y   10  when  in  i t s   a s s e m b l e d  

c o n d i t i o n   (as  b e s t   s e e n   in  F i g u r e   3 ) ,   e a c h   arm  54  

t e r m i n a t i n g   b a c k   f rom  t h e   p l a n e   of  t h e   f l a n g e   48.   T h e  

o u t e r   p e r i p h e r a l   s u r f a c e s   of   t h e   p o r t i o n s   50  and  52  

c o n f o r m   to  t h e   w a l l s   of  t h e   a p e r t u r e   22  in  t h e   s p a c e r  

member   20  so  as  to   key  t h e   hub  member   26  t h e r e t o .   A 

c i r c u l a r   c r o s s - s e c t i o n   t u b u l a r   m a t i n g   p o r t i o n   5 6  e x t a n d i n g  



c o a x i a l l y   f r o m   t h e   c e n t r e   of  t h e  b a s e   p o r t i o n   46  has   a  

c e n t r a l   b o r e   58,   a  p l u r a l i t y   of   s e g m e n t a l   l o c k i n g   r i b s   62 

and  64  on  t h e   e x t e r n a l   s u r f a c e   of   t h e   m a t i n g   p o r t i o n   5 6  

a r e   a r r a n g e d   in   two  o p p o s e d   rows   to   p r o v i d e   a  s e r i e s   o f  

i n t e r r u p t e d   l o c k i n g   r i n g s   c o a x i a l   w i t h   t h e   p o r t i o n   5 6  

and  b e i n g   c o n s t a n t l y   s p a c e d   f r o m   one  a n o t h e r   in   a x i a l  

d i r e c t i o n   t h e r e o f .   Each   r i b   62  and  64  has   a  d e t e n t  

p r o j e c t i o n   66  e x t e n d i n g   a x i a l l y   o u t w a r d l y   of   t h e   a s s e m b l y  

10  and  b e i n g   c o m p l e m e n t a r y   w i t h   e a c h   n o t c h   3 8  o f   t h e  

hub  member   24 ,   ( o n l y   t h e   p r o j e c t i o n s   66  of   t h e   r i b s   62  

a r e   s h o w n )  .  

The  hub  m e m b e r s   24  and  26  a r e   p r e f e r a b l y   m o u l d e d  

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

In  p r a c t i c e   a  s t o c k   of   r e e l   f l a n g e   m e m b e r s   12  a n d  

14  of   d i f f e r e n t   d i a m e t e r s   and  s p a c e r   m e m b e r s   20  o f  

d i f f e r e n t   t h i c k n e s s e s ,   a r e   h e l d   in   s t o r e   so  t h a t  

f i n i s h e d   r e e l s   of  d i f f e r e n t   d i a m e t e r s   and  t h i c k n e s s ,   c a n  

be  c o n s t r u c t e d   to   m e e t   i n d i v i d u a l   r e q u i r e m e n t s .  

In  o r d e r   to   p r o d u c e   a  f i n i s h e d   r e e l ,   r e e l   e n d  

f l a n g e   m e m b e r s   12  and  14  of  t h e   r e q u i r e d   d i a m e t e r   and  a  

s p a c e r   member   20  of  t h e   r e q u i r e d   t h i c k n e s s   a r e   f i r s t  

s e l e c t e d ,   t o g e t h e r   w i t h   a  m a l e   and  a  f e m a l e   hub  m e m b e r  

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

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

s p a c e r   m e m b e r s   h e l d   in  s t o r e .  

The  m a l e   hub  member   26  i s   f i r s t   i n s e r t e d   t h r o u g h  

t h e   o p e n i n g   16  of  t h e   r e e l   end  f l a n g e   member   12  ( f o r  

e x a w p l e )   so  t h a t   t h e   l a t c h   arms  54  e n g a g e   t h e   i n n e r   f a c e  

of  t h e   f l a n g e   member   12  ( s e e   F i g u r e   3)  w h e r e b y   t h e   r e e l  

end   f l a n g e   member   12  i s   h e l d   f i r m l y   in   p o s i t i o n   b e t w e e n  

t h e   l a t c h   a rms  54  and  t h e   f l a n g e   48  of   t h e   hub  member   2 6 .  

The  s p a c e r   member   20  i s   t h e n   m o u n t e d   on  t h e   k e y i n g  

p o r t i o n s   50  and  52  of  t h e   member   26  so  t h a t   t h e s e   p o r t i o n s  

e x t e n d   t h r o u g h   t h e   a p e r t u r e   2 2  o f   t h e   member   20  w h e r e b y  

t h e   m e m b e r s   20  and  26  a r e   k e y e d   t o g e t h e r   and  a r e  



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

30  of  t h e   hub  member   21  i s  

o p e n i n g   18  in  t h e   r e e l   end  r l a n g e   member   14  and  i s   m i t a e .  

w i t h ,   and  l o c k e d   t o ,   t h e   maromg  p e r t i o n   so  of  t h e  h u b  

m e m b e r  2 6   as  d e s e r i b e d   b e l o w .  

The  hub  m e m b e r s   a r e   shown  in  F i g u r e   2  in  a l a g n e d  

r e l a t i o n s h i p   as  t h e y   w o u l d   be  in  t h e i r   f u l l y   m a t e d   a n d  

l o c k e d   c o n d i t i o n .   In  o r d e r   to   m a t e   t h e   two  h u b  m e m b e r s  

24  and  26  t h e y   a r e   p o s i t i o n e d   so  as  to   be  r e l a t i v e l y  

r o t a t e d   by  90°  w i t h   r e s p e c t   to   t h e   a n g u l a r  p o s i t i o n s   i n  

w h i c h   t h e   hub  m e m b e r s   24  and  26  a r e   shown  in  F i g u r e   2 ,  

so  t h a t   r i b s   62  and  64  of  t h e   hub  m e m b e r  2 6   a r e   a l i g n e d  

w i t h   t h e   s p a c e s   b e t w e e n   t h e   f l a n g e s   34  and  36  of  t h e   h u b  

member   24.  The  p o r t i o n   56  is   i n s e r t e d   i n t o   t h e   b o r e   3 2 ,  

to   an  e x t e n t   d e t e r m i n e d   by  t h e   w i d t h s   of  t h e   s p a c e r   2 0  

and  t h e   r e e l   end  f l a n g e   m e m b e r s   12  and  14,  u n t i l   t h e  

f l a n g e s   34  and  36  a r e   a l i g n e d   w i t h   t h e   s p a c e   b e t w e e n   a  

p a i r   of  a d j a c e n t   r i b s   62  and  t h a t   b e t w e e n   t h e   o p p o s e d  

p a i r   of  r i b s   64,  a f t e r   w h i c h   t h e   hub  m e m b e r s   24  and  26  

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

F i g u r e   2,  in  w h i c h   e a c h   f l a n g e   34  and  36  i s   i n t e r p o s e d  

b e t w e e n   an  a d j a c e n t   p a i r   of   t h e   r i b s   62  and  64  and  t h e  

d e t e n t   p r o j e c t i o n s   66  of  t h o s e  r i b s   e n g a g e   in   t h e   d e t e n t  

n o t c h e s   38  of  t h e   f l a n g e s ,   c o n t i n u e d   r e l a t i v e   r o t a t i o n  

of  t h e   hub  m e m b e r s   24  and  26  in  t h e   same  s e n s e   b e i n g  

p r e v e n t e d   by  t h e   a b u t m e n t   of  t h e  r i b s   62  a g a i n s t   t h e  

s t o p   r i b   40.  The  hub  m e m b e r s   24  and  26  a r e   t h u s  

r e l e a s a b l y   l o c k e d   t o g e t h e r .   The  r e e l   end  f l a n g e   m e m b e r  

14  i s   h e l d   in   p o s i t i o n   b e t w e e n   t h e   f l a n g e   28  of  t h e   h u b  

member   24  and  t h e   s p a c e r   member   20,   as  shown  in  F i g u r e   3 .  

The  hub  m e m b e r s   can  be  r e l e a s e d   f rom  one  a n o t h e r   b y  

r e l a t i v e l y   r o t a t i n g   t h e   hub  in  t h e   o p p o s i t e   s e n s e   to   t h a t  

d e s c r i b e d   a b o v e   and  t h e n   w i t h d r a w i n g   t h e   p o r t i o n   56  f r o m  

t h e   b o r e   3 2 .  

The  r e e l   a s s e m b l y   d e s c r i b e d   a b o v e   may  be  m o d i f i e d  



in   v a r i o u s   w a y s   f o r   e x a m p l e   t h e r e   may  be  o n l y   o n e   o r  

more   t h a n   t w o  f l a n g e s   34  and  36  and  more   t h a n   two  rows   o f  

r i b s  6 2   and  64  on  t h e   p o r t i o n   56.   The  r i b s   may  be  on  t h e  

f e m a l e   hub  member   a n d   t h e   f l a n g e   o r   f l a n g e s   on  t h e   m a l e  

hub  m e m b e r ,   t h e   a p e r t u r e   22  may  be  o t h e r   t h a n   s q u a r e  
t h e   p o r t i o n s   50  and  52  b e i n g   a p p r o p r i a t e l y   m o d i f i e d   i n  

s h a p e .   The  s p a c e r   member   may  be  of   any  s u i t a b l e   f o r m ,  

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

42  and  44  may  be  of  a  n u m b e r   o t h e r   t h a n   two  and  may  b e  

in   t h e   f o r m   of  r e c e s s e s   r a t h e r   t h a n   a p e r t u r e s .   T h e r e   m a y  
f o r   e x a m p l e   be  o n l y   one  l a t c h   m e m b e r   54.   U n d e r   s o m e  

c i r c u m s t a n c e s   i t   may  n o t   be  n e c e s s a r y   to   key  t h e   s p a c e r  
member   t o   t h e   hub  m e m b e r s .  

As  shown  in  F i g u r e   3,  a  m e t a l   i n s e r t   70  has   a  

s q u a r e   b a s e   w a l l   72  f r o m   w h i c h   e x t e n d   f o u r   r e c t a n g u l a r  

s i d e   w a l l s   74  so  t h a t   t h e   i n s e r t   70  has   t h e   f o r m   of   a n  

o p e n   r e c t a n g u l a r   box  or  t r a y .   The  w a l l   72  has   a  c e n t r a l  

c i r c u l a r   o p e n i n g   76  and  f o u r   s m a l l e r   c i r c u l a r   o p e n i n g s  

78  c o n s t a n t l y   s p a c e d   a b o u t   t h e  o p e n i n g   76.   The  i n s e r t  

70  i s   f o r   i n c l u s i o n   in  t h e   a s s e m b l y   10  w h e r e   t h e  

f i n i s h e d   r e e l   i s   to   be  s u b j e c t e d   to   c o n s i d e r a b l e   t o r q u e  

when  in   u s e .   In  a s s e m b l i n g   t h e   f i n i s h e d   r e e l ,   t h e   i n s e r t  

70  i s   i n s e r t e d   i n t o   t h e   a p e r t u r e   22  of   t h e   s p a c e r   m e m b e r  

20  so  t h a t   t h e   o p e n   s i d e   of   t h e   i n s e r t   70  w i l l   f a c e   t h e  

r e e l   end  f l a n g e   member   12.  In  t h e   a s s e m b l e d   c o n d i t i o n  

of  t h e   r e e l   a s s e m b l y ,   t h e   k e y i n g   p o r t i o n s   50  and  52  o f  

t h e   hub  member   26  e n g a g e   t h e   i n n e r   s u r f a c e s   of  t h e   s i d e  

w a l l s   74  of  t h e   i n s e r t   70,   w i t h   t h e   m a t i n g   p o r t i o n   56  

of  t h e   hub  member   26  e x t e n d i n g   t h r o u g h   t h e   c e n t r a l  

a p e r t u r e   75  of  t h e   i n s e r t   7 0 .  P r i o r   to   m a t i n g   t h e   h u b  

m e m b e r s   24  and  26,   f a s t e n e r s   ( n o t   shown)   may  be  i n s e r t e d  

t h r o u g h   t w o  o f   t he   s m a l l e r   o p e n i n g s   78  w h i c h   a r e   a l i g n e d  

w i t h   o p e n i n g s   80  in   t h e   p o r t i o n s   50  and  52,   to   s e c u r e  

t h e   i n s e r t   70  more   f i r m l y  a g a i n s t   r o t a t i o n   r e l a t i v e   t o  

t h e   hub  m e m b e r s .   T h e  i n s e r t   70  t h u s   s e r v e s   to   i n c r e a s e  



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

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

r e s i s t a n c e   to   t o r q u e   can  be  o p t i m i z e d   by  m a k i n g   t h e   s p a c e r  
20  of  e x p a n d e d   p o l y s t y r e n e .  

The  f i n g e r   g r i p  a p e r t u r e s   42  and  44  (or   f i n g e r  

g r i p   r e c e s s e s )   may  be  e m p l o y e d   to   r e c e i v e   d r i v i n g   m e m b e r s  

( n o t   shown)   e . g .   s p i n d l e s ,   f o r   r o t a t i n g   t h e   f i n i s h e d  

r e e l   a b o u t   an  a x l e   ( n o t   shown)  p a s s e d   t h r o u g h   t he   b o r e s  

32  and  58  of  t h e   hub  m e m b e r s .   The  d r i v i n g   m e m b e r s   m a y  
a l s o   e x t e n d   f r o m   t h e   a p e r t u r e s   42  and  44  t h r o u g h   t h o s e  

o p e n i n g s   78  of  t h e   i n s e r t   70  (when  s u c h   i s   p r o v i d e d ) ,  

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

t h e s e   o p e n i n g s   78  b e i n g   a l i g n e d   w i t h   t h e   a p e r t u r e s   42 

and  4 4 .  



1.  A  s t e r a g e   r e e l  a s s e m b l y   c o m p r i s i n g   f i r s t   a n d  

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

o p e n i n g ;   a  hub  f o r   r e c e p t i o n   in   t h e   o p e n i n g ;   and  l o c k i n g  

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

and  t h e   hub  in   a s s e m b l e d   r e l a t i o n s h i p ,   w i t h   t h e   h u b  

r e c e i v e d   in  t h e   o p e n i n g s   and  t h e   r e e l   end  f l a n g e   m e m b e r s  

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

e n d s   of   t h e   hub ;   c h a r a c t e r i s e d   in  t h a t   t h e   a s s e m b l y  

f u r t h e r   c o m p r i s e s   a  s p a c e r   member   (20)  h a v i n g   a  c e n t r a l  

t h r o u g h   a p e r t u r e   ( 2 2 ) ;   and  in   t h a t   t h e   hub  c o m p r i s e s  

two  m a t a b l e   hub  m e m b e r s   (24  and  26)  e a c h   of   w h i c h   c a n  

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

o p e n i n g s ,   w h i c h   a r e   t h r o u g h   o p e n i n g s   (16  and  1 8 ) ,   to   a n  

e x t e n t   l i m i t e d   by  s t o p   means   (28  o r   48)  on  t h e   r e s p e c t i v e  

hub  m e m b e r s   (24  or   2 6 ) ,   to   m a t e   in   t h e   c e n t r a l   a p e r t u r e  

(22)  of   t h e   s p a c e r   member   (20)  when   s u c h   i s   i n t e r p o s e d  

b e t w e e n   t h e   r e e l   end  f l a n g e   m e m b e r s   (12  and  1 4 ) ,   t h e  

l o c k i n g   means   c o m p r i s i n g   a t   l e a s t   one   l o c k i n g   f l a n g e  

(36)  on  one  hub  member   (24)  and  a t   l e a s t   one  row  o f  

l o c k i n g   r i b s   (62)  on  t h e   o u t e r   hub  member   ( 2 6 ) ,   t h e   o r  

e a c h   l o c k i n g   f l a n g e   (36)  b e i n g   i n t e r p o s e a b l e   b e t w e e n   a n  

a d j a c e n t   p a i r   of  t h e   l o c k i n g   r i b s   (62)  by  r e l a t i v e l y  

r o t a t i n g   t h e   hub  m e m b e r s   (24  and  26)  when  in   t h e i r  

m a t i n g   r e l a t i o n s h i p ,   to   an  e x t e n t   l i m i t e d   by  an  a b u t m e n t  

(40)  c a r r i e d   by  one  (24)  of  t h e   hub  m e m b e r s   (24  and  2 6 ) .  

2.  An  a s s e m b l y   a c c o r d i n g   to   C l a i m   1,  c h a r a c t e r i s e d  

in  t h a t   d e t e n t   m e a n s   (38)  a r e   p r o v i d e d   on  t h e   or   e a c h  

l o c k i n g   f l a n g e   (34 ,   36)  f o r   c o - o p e r a t i o n  w i t h  

c o m p l e m e n t a r y   d e t e n t   means   (66)  on  t h e   l o c k i n g   r i b s   ( 6 2 ,  

6 4 ) ,   r e l e a s a b l y   to   l a t c h   t h e   hub  m e m b e r s   (24  and  26)  i n  

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

a b u t m a n t   ( 4 0 ) .  

3.  An  a s s e m b l y   a c c o r d i n g   to   C l a i m   1  or   2 ,  

c h a r a c t e r i s e d   in  t h a t   one  hub  member   (26)  h a s   a  k e y i n g  

p o r t i o n   (50  or  52)  w h i c h   i s   i n s e r t a b l e   i n t o   t h e   c e n t r a l  



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

of  t h e   s p a c e r   member   t h e  y o  l e y  

to   t h e   s p a c e r   m e m b e r  

4.  An  a s s e m b l y   a t e b o r d i n g   to   c l a i m   3,  a b a r a c t a r s  

in   t h a t   i t   f u r t h e r   c o m p r i s e s   a  m e t a l   i n s e r t   (70)  f o r  

c o - o p e r a t i o n   w i t h   t h e   k e y i n g   p o r t i o n   (30  or  5 2 ) ,   t h e  
i n s e r t   (70)  h a v i n g   a  b a s e   w a l l   (72)  c o n f o r m i n g   to   t h e  

s h a p e   of  t h e   c e n t r a l   a p e r t u r e   (22)  of  t h e   s p a c e r   m a m b e r  

(20)  and  a  c e n t r a l   o p e n i n g   (76)  f o r   t h e   hub  m e m b e r s  

(24  and  2 6 ) ,   s i d e w a l l s   (74)  e x t e n d i n g   f rom  t h e   b a s e   w a l l  

(72)  f o r   e n g a g i n g   t h e   w a l l   of  t h e   c e n t r a l   a p e r t u r e   ( 2 2 )  

of   t h e   s p a c e r   member   ( 2 0 ) .  

5.  An  a s s e m b l y   a c c o r d i n g   to   C l a i m   4,  c h a r a c t e r i s e d  

i n  t h a t   t h e   s p a c e r   member   (20)  i s   made  of  e x p a n d e d  

p o l y s t y r e n e .  

6.  An  a s s e m b l y   a c c o r d i n g   to   a n y  o n e   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 s e d   in  t h a t   a t   l e a s t   o n e  

(26)  of  t h e   hub  m e m b e r s   c o m p r i s e s   means   (54 ,   58)  f o r  

l a t c h i n g   i t   to   t h e   r e s p e c t i v e   r e e l   end  f l a n g e   member   ( 1 2 ) ,  

and  a  f i n g e r   g r i p   a p e r t u r e   (42,   44)  or  r e c e s s   f o r   use   i n  

r e l a t i v e l y   r o t a t i n g   t h e   hub  m e m b e r s   (24  and  26)  and  f o r  

r e c e i v i n g   a  r e e l   d r i v i n g   m e m b e r .  

7.  A  p a i r   of  m a t a b l e   hub  m e m b e r s   f o r   an  a s s e m b l y  

a c c o r d i n g   to   C l a i m   1,  c h a r a c t e r i s e d  i n   t h a t   e a c h   h u b  

member   (24  and  26)  c o m p r i s e s   a  b a s e   p o r t i o n   (27  or  4 8 )  

h a v i n g   a  f l a n g e   (28  or   48)  f o r   a b u t m e n t   a g a i n s t   t h e  

r e s p e c t i v e   r e e l   end  f l a n g e   member   (12  or  14)  and  a  m a t i n g  

p o r t i o n   (30  or  56)  in   t h e   form  of   a  c i r c u l a r ,   o r  

s u b s t a n t i a l l y   c i r c u l a r   c r o s s - s e c t i o n   t u b e   e x t e n d i n g  

s u b s t a n t i a l l y   c e n t r a l l y   f rom  t h e   b a s e   p o r t i o n   (27  or  4 6 ) ,  

t h e   m a t i n g   p o r t i o n   (30)  of  one  hub  member   (24)  b e i n g  

a d a p t e d   to   r e c e i v e   t h e   m a t i n g   p o r t i o n   (56)  of  t h e   o t h e r  

hub  member   ( 2 6 ) ,   t h e   l o c k i n g   r i b s   (62  and  64)  b e i n g   i n  

t h e   fo rm  of  a  s e r i e s   of  s p a c e d ,   i n t e r r u p t e d   r i n g s  

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



t h e   m a t i n g   p o r t i o n   ( 5 6 ) ,   of  t h e   o t h e r   hub  member   ( 2 6 ) ,  

a  p l u r a l i t y  o f   l o c k i n g   f l a n g e s   (34  and  36)  e x t e n d i n g  

a x i a l l y   i n w a r d l y   f rom  t h e   i n n e r   s u r f a c e   of  t h e   m a t i n g  

p o r t i o n   2(30)  of   t h e   one  h u h  m e m h s r   (24)  a t  i t s   e n d  

r e m o t e   f r o m   i t s   b a s e   p o r t i o n   2 7 ) ,   t h e  a b u t m e n t   b e i n g  

in   t h e   f o r m   o f  a   r i b   (40)  e x t e n d i n g   f rom  one  of  t h e  

l o c k i n g   f l a n g e s   (34)  t o w a r d s   t h e   b a s e   p o r t i o n   (27)  o f  

t h e   one   hub  member   ( 2 4 ) .  

8.  A  p a i r   of  hub  m e m b e r s   a c c o r d i n g   to   C l a i m   7 ,  

c h a r a c t e r i s e d   in  t h a t   one  of   t h e   hub  m e m b e r s   (26)  has   a  

w e d g e   s h a p e d   k e y i n g   p o r t i o n   (50)  e x t e n d i n g   f rom  i t s  

b a s e   p o r t i o n   (46)  a l o n g s i d e   the   m a t i n g   p o r t i o n   ( 5 8 ) ,  

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

(22)  of   t h e   s p a c e r   member   (20)  to   key  t h e   hub  m e m b e r  

(26)  to   t h e   s p a c e r   member   ( 2 0 ) .  

9.  A  p a i r   of  hub  m e m b e r s   a c c o r d i n g   to   C l a i m   7  o r  

3,  c h a r a c t e r i s e d   by  a  c a n t i l e v e r   l a t c h   arm  (54)  d i v e r g i n g  

f r o m   a  p o s i t i o n   on  one  of  t h e   hub  m e m b e r s   (26)  r e m o t e   f r o n  

i t s   b a s e   p o r t i o n   (46)  t o w a r d s   s u c h   b a s e   p o r t i o n   ( 4 6 )  

and  b e i n g   a r r a n g e d   to   c o - o p e r a t e   w i t h   t h e   f l a n g e   ( 4 8 )  

of  s u c h   hub  m e m b e r   (26)  t o   l a t c h   t h e   hub  member   (26)  t o  

t h e   r e s p e c t i v e   r e e l   f l a n g e   member   ( 1 2 ) .  

10.  A  s t o r a g e   r e e l   a s s e m b l y   c o m p r i s i n g   f i r s t   a n d  

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

o p e n i n g ;   a  hub  f o r   r e c e p t i o n   in   t h e   o p e n i n g s ;   a n d  l o c k i n g  

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

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

t h e   o p e n i n g s   and  t h e   f l a n g e   m e m b e r s   in  s u b s t a n t i a l l y  

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

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

s p a c e r   member   (20)  h a v i n g   a  c e n t r a l y   n o n - c i r c u l a r  

t h r o u g h   a p e r t u r e   (22)  aud  in  t h a t   t h e   hub  c o m p r i s e s  

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

and  m a l e   hub  m e m b e r s   (24  and  2 6 ) ,   e a c h   hub  member   ( 2 4  

a n d  2 6 )   h a v i n g   a  b a s e   b r t t i e n   (27  and  46)  r e c e i v a b l e   i n  



a  r e s p e c t i v e   one  of  t h e   c e n t r a l   o p e n i n g s   (16.  and  18), 

a n d   a  r a d i a l   f l a n g e   (28  a n d  4 8 )   a d a p t e d   to  e n g a g e   t h e  

r e s p e c t i v e   r e e l   end  f l a n g e   member   (12  or  1 4 ) ,   t h e   f e m a l e  

hub  member   (24)  h a v i n g   a  c i r c u l a r   c r o s s - s e c t i o n   f e m a l e  

m a t i n g   p o r t i o n   (30)  e x t e n d i n g   c o - a x i a l l y   f rom  i t s   b a s e  

p o r t i o n   ( 2 7 ) ,   a  c e n t r a l   b o r e   (32)  t h r o u g h   t h e   m a t i n g  

p o r t i o n   ( 3 0 ) ,   a t   l e a s t   one  i n t e r n a l   r a d i a l l y  

i n w a r d l y   d i r e c t e d   a r c u a t e   f l a n g e   (34)  a t   t h e   f r e e   end  o f  

t h e   m a t i n g   p o r t i o n   ( 3 0 ) ,   and  an  a b u t m e n t   (40)  e x t e n d i n g  

t h e   l e n g t h   of   t h e   b o r e   (32)  f rom  an  edge   of  t h e   f l a n g e  

( 3 4 ) ,   t h e   m a l e   hub  member   (26)  h a v i n g   an  e l o n g a t e ,   m a l e  

m a t i n g   p o r t i o n   (56)  e x t e n d i n g   c e n t r a l l y   f rom  i t s  b a s e  

p o r t i o n   (46)  w i t h   a  p l u r a l i t y   of  i n t e r r u p t e d   r i n g s   o n  

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

one   r a d i a l l y   e x t e n d i n g   a r c u a t e   r i b   (62,   6 4 ) ,   a t   l e a s t  

one   k e y i n g   member   (52,   54)  e x t e n d i n g   f rom  t h e   b a s e  

p o r t i o n   (46)  of  t h e   m a l e   m a t i n g   p o r t i o n   (58)  and  b e i n g  

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

(22)  of  t h e   s p a c e r   member   ( 2 0 ) ,   t h e   m a t i n g   p o r t i o n s   ( 3 0  

and  56)  b e i n g   s u c h   t h a t   t h e   f l a n g e   or  f l a n g e s   (34,   3 6 )  

can   be  p a s s e d   b e t w e e n   t he   r i b s   (62 ,   54)  of  t h e   f e m a l e  

m a t i n g   p o r t i o n   and  t h e   hub  m e m b e r s   (24  and  26)  r e l a t i v e l y  

r o t a t e d   to   b r i n g   t h e   r i b s   (62,   64)  and  t h e   f l a n g e   o r  

f l a n g e s   (34 ,   36)  i n t o   l o c k i n g   e n g a g e m e n t .  
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