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@  Take-up  spool. 

©  A  take-up  spool  which  comprises  two  identical  com- 
ponents  having  respective  elongate  portions  (11,  11  A) 
which  cooperate  in  side-by-side  parallel  relationship  to 
form  the  core  of  the  spool,  the  two  components  carrying 
two  pairs  of  interengaging  locking  parts  (13,  14)  at  the  op- 
posite  ends  of  the  elongate  core  portions  (11,  11  A),  which 
locking  parts  (13,  14)  are  released  by  a  relative  unlocking 
movement  of  the  two  components  which  simultaneously 
brings  about  a  relative  bodily  movement  of  the  two  elonga- 

^   te  portions  (11,  11  A),  which  results  in  a  reduction  in  the 
^   cross-sectional  size  of  the  core. 
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This  i n v e n t i o n   r e l a t e s   to  a  t a k e - u p   s p o o l ,   more. 

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

of  t h i n   p a p e r   which  i s s u e s   from  a  p r i n t e r   or  a  s t r i p  

of  t h i n   f i l m .  

When  such  a  r e e l   of  pape r   or  f i l m   b e a r i n g  

i n f o r m a t i o n   is  to  be  s t o r e d ,   i t   i s   n e c e s s a r y   e i t h e r   t o  

r e t a i n   the  c o m p l e t e   s p o o l   or  to  be  ab le   to  remove  t h e  

wound  r e e l   from  the  s p o o l .   In  the  f o rmer   c a s e ,   i t   i s  

a  d i s a d v a n t a g e   t h a t   s p a r e   s p o o l s   must  be  s t o c k e d   by  t h e  

u s e r .   V a r i o u s   p r o p o s a l s   have  t h e r e f o r e   been  made  t o  

p e r m i t   r e m o v a l   of  the   r e e l   from  the  s p o o l ,   but   h i t h e r t o  

no  s a t i s f a c t o r y   s o l u t i o n   has  been  found  which  does  n o t  

r e s u l t   in  damage  to  the  s t r i p   at  the  i n n e r m o s t   l a y e r s  

of  the  r e e l .   This   i s   b e c a u s e   the  r e e l   m u s t  

n e c e s s a r i l y   be  r e l a t i v e l y   t i g h t l y   wound  fo r   s a t i s f a c t o r y  

s t o r a g e ,   and  when  the  mechanism  of  the  p r i n t e r   does  n o t  

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

to  t i g h t e n   the  r e e l   by  hand  a f t e r   r emova l   from  t h e  

m a c h i n e .  

Amongst  v a r i o u s   known  p r o p o s a l s   for   r a d i a l l y  

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

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



U.S.  P a t e n t   No.  3 , 1 4 3 , 3 1 3 .  

This   known  a r r a n g e m e n t   c o m p r i s e s   a  m o u l d e d   s p o o l  

of  two  i d e n t i c a l   s e p a r a b l e   p a r t s ,   and  i s   s p e c i f i c a l l y  

i n t e n d e d   to  c a r r y   a  wound  web  of  s t r i p   m a t e r i a l ,   i n  

p a r t i c u l a r   the   p a p e r   t a p e   u s e d   in  d a t a   p r o c e s s o r s .   The 

s p o o l   i s   t h e r e f o r e   a x i a l l y   r e l a t i v e l y   s h o r t .   Each  p a r t  

c o m p r i s e s   a  c i r c u l a r   c h e e k   w i t h   a  s h o r t   a x i a l l y  

p r o j e c t i n g   s e m i - c i r c u l a r   hub  p o r t i o n .   When  the   t w o  

p a r t s   are   a s s e m b l e d   t o g e t h e r ,   t h e   two  hub  p o r t i o n s  

d e f i n e   a  c i r c u l a r   hub  a d a p t e d   f o r   c o n n e c t i o n   to  a  w i n d e r  

tab   f o r   d r i v i n g   the   s p o o l .   For  s u p p o r t i n g   the   w o u n d  

p a p e r   t a p e ,   t he   c h e e k s   c a r r y   r e s p e c t i v e   f i t t i n g s   f o r  

s u p p o r t i n g   f o u r   a r c u a t e   s p r i n g   arms  wh ich   d e f i n e   a  

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

the  hub.   The  s a i d   f i t t i n g s   i n c l u d e   t o o t h e d   a b u t m e n t s  

which   c o o p e r a t e   w i t h   t o o t h e d   p o r t i o n s   of  the   s p r i n g  

arms,   in  use  to  l o c k   the   two  p a r t s   of  t he   s p o o l   a g a i n s t  

r e l a t i v e   r o t a t i o n ,   w i t h   the   s p r i n g   arms  d e f o r m e d  

r a d i a l l y   o u t w a r d s .   When  the   two  p a r t s   of  the   s p o o l  

are   u n l o c k e d ,   the   s p r i n g   arms  are  r e l e a s e d   i n w a r d l y .  

In  p r a c t i c e ,   h o w e v e r ,   a l t h o u g h   the   r e d u c e d   d i a m e t e r   o f  

the   r e s i l i e n t   m a n d r e l   f a c i l i t a t e s   r e m o v e l   of  a  r e e l   t o  

a  c e r t a i n   e x t e n t ,   t he   i n n e r m o s t   l a y e r s   of  t he   l a t t e r  

are  l i a b l e   to  be  damaged  by  the   r a d i a l l y   f i x e d   f i t t i n g s  

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



This   d i s a d v a n t a g e   would  be  w o r s e n e d   i f   the   known  c o n -  

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

l e n g t h .  

I t   is   t h e r e f o r e   an  o b j e c t   of  the   p r e s e n t   i n v e n t i o n  

to  p r o v i d e   a  t a k e - u p   s p o o l   which   p e r m i t s   r e m o v a l   of  t h e  

r e e l   w i t h o u t   c a u s i n g   damage  t h e r e t o .  

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

t a k e - u p   s p o o l   f o r   s t r i p   m a t e r i a l ,   c o m p r i s i n g   two  c o m -  

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

e l o n g a t e   p o r t i o n s   of  r e s p e c t i v e   c r o s s - s e c t i o n s   such  t h a t  

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

a  g e n e r a l l y   c y l i n d r i c a l   core   on  which   a  r e e l   of  s a i d  

s t r i p   m a t e r i a l   can  be  wound  by  r o t a t i o n   of  the   a s s e m b l e d  

s p o o l   abou t   i t s   a x i s ,   at  l e a s t   one  of  s a i d   c o m p o n e n t s  

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

can  b e  a p p l i e d ,   and  s a i d   two  c o m p o n e n t s   a l s o   c a r r y i n g  

l o c k i n g   means  which   can  be  i n t e r e n g a g e d   by  a  r e l a t i v e  

movement  of  t he   two  c o m p o n e n t s   which   c o m p l e t e s   a s s e m b l y  

of  the  s p o o l   by  l o c k i n g   t he   two  c o m p o n e n t s   in  t h e i r  

a s s e m b l e d   c o n d i t i o n ,   c h a r a c t e r i s e d   in  t h a t   the   l o c k i n g  

means  c o m p r i s e   two  p a i r s   of  i n t e r e n g a g i n g   l o c k i n g  

p a r t s ,   one  p a r t   of  each   p a i r   and  the   c o o p e r a t i n g   p a r t  

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

o p p o s i t e   ends  of  t he   r e s p e c t i v e   e l o n g a t e   p o r t i o n s  

f o r m i n g   the   c o r e ,   and  in  t h a t   a  r e v e r s e   r e l a t i v e  



movement  of  t he   two  c o m p o n e n t s   at  the   commencement   o f  

d i s a s s e m b l y   s i m u l t a n e o u s l y   p r o d u c e s   a  b o d i l y   m o v e m e n t  
of  the   two  e l o n g a t e   core   p o r t i o n s   r e l a t i v e   to  o n e  
a n o t h e r   which   r e s u l t s   in  a  r e d u c t i o n   in   t he   c r o s s -  
s e c t i o n a l   s i z e   of  t he   c o r e ,   t h e r e b y   p e r m i t t i n g   d i s -  

a s s e m b l y   of  the   s p o o l   from  a  r e e l   wound  on  the   c o r e .  
In  a  p r e f e r r e d   a r r a n g e m e n t ,   t he   two  c o m p o n e n t s   a r e  

i d e n t i c a l ,   each   one  componen t   h a v i n g   an  e l o n g a t e   c o r e  

p o r t i o n   which  p r o j e c t s   a x i a l l y   from  a  f l a n g e d   d r i v i n g  

p o r t i o n   and  c a r r i e s ,   at  i t s   end  r e m o t e   from  the   d r i v i n g  

p o r t i o n ,   one  of  s a i d   two  i n t e r e n g a g i n g   l o c k i n g   p a r t s ,  
t he   c o o p e r a t i n g   l o c k i n g   p a r t   b e i n g   fo rmed   w i t h i n   t h e  

f l a n g e d   d r i v i n g   p o r t i o n   of  the   o t h e r   c o m p o n e n t .  

C o n v e n i e n t l y ,   in  t h i s   p r e f e r r e d   a r r a n g e m e n t ,   a s s e m b l y  
of  the  two  c o m p o n e n t s   i s   e f f e c t e d   w i t h   t h e i r   r e s p e c t i v e  

co re   p o r t i o n s   e f f e c t i v e l y   in  c o n t a c t i n g   s l i d i n g   r e l a t i o n -  

s h i p ,   and  the   d r i v i n g   p o r t i o n s  o f   the   r e s p e c t i v e   c o m p o n e n t s  

c a r r y   r e s p e c t i v e   l o c a t i n g   s u r f a c e s   b r o u g h t   i n t o   e n g a g e m e n t  
w i t h   t he   core   p o r t i o n s   as  a  r e s u l t   of  the   r e l a t i v e  

l o c k i n g   movement  of  t he   two  c o m p o n e n t s ,   w h e r e b y   s a i d  

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

d i s p l a c e m e n t   of  s a i d   core   p o r t i o n s   i n t o   an  e x p a n d e d  

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

e n t r y   i n t o   the   c o r e .   I t   f o l l o w s   t h a t ,   at  the   c o m m e n c e -  
ment  of  d i s a s s e m b l y ,   the   r e l a t i v e   u n l o c k i n g   movement  o f  

' t h e   two  c o m p o n e n t s   d i s e n g a g e s   the   co r e   p o r t i o n s   from  t h e  

l o c a t i n g   s u r f a c e s ,   p e r m i t t i n g   the   core   to  c o l l a p s e   to  a  

r e d u c e d   c r o s s - s e c t i o n a l   s i z e .  
A  p r a c t i c a l   a r r a n g e m e n t   of  t a k e - u p   s p o o l   i n  

a c c o r d a n c e   w i t h   the   i n v e n t i o n   w i l l   now  be  e x e m p l i f i e d  
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  w h i c h : -  

F i g u r e   1  i s   a  s i d e   view  of  one  of  two  i d e n t i c a l  

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



in  c u t - a w a y   s e c t i o n ;  

F i g u r e   2  i s  a   p l a n   view  of  the   end  of  t he   c o r e  

p o r t i o n   of  the   componen t   r e m o t e   from  the   d r i v i n g  

p o r t i o n ;  

F i g u r e s   3A,  3B  and  3C  s e r v e   d i a g r a m m a t i c a l l y   t o  

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

which   form  a  c o m p l e t e   s p o o l ;   a n d  

F i g u r e s   4A  to  4E  are   r e s p e c t i v e   t r a n s v e r s e  

c r o s s - s e c t i o n s   on  the   c o r r e s p o n d i n g l y   marked  s e c t i o n  

l i n e s   in  F i g u r e   1 .  

A  p r e f e r r e d   a r r a n g e m e n t   of  t a k e - u p   s p o o l   i s  

a s s e m b l e d   from  two  i d e n t i c a l   c o m p o n e n t s   each  h a v i n g  

the   c o n s t r u c t i o n   shown  in  F i g u r e   1.  Th is   c o m p o n e n t  

c o m p r i s e s   a  p o r t i o n   10  t h r o u g h   which   a  r o t a t i o n a l  

d r i v e   can  be  a p p l i e d   to  the   a s s e m b l e d   s p o o l ,   and  a n  

e l o n g a t e   p o r t i o n   11  w h i c h ,   when  a s s e m b l e d   w i t h   t h e  

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

c o m p o n e n t ,   w i l l   form  a  g e n e r a l l y   c y l i n d r i c a l   core   f o r  

t a k i n g - u p   s t r i p   m a t e r i a l   to  form  a  r e e l   wound  on  s a i d  

c o r e .   The  a x i s   of  t he   componen t   is  i n d i c a t e d   at  1 2 .  

The  core   p o r t i o n   has  a  r i b b e d   c o n s t r u c t i o n   a s  

i n d i c a t e d   in  F i g u r e   2,  and  at  i t s   f r e e   end  r e m o t e   f r o m  

the   d r i v i n g   p o r t i o n   10  c a r r i e s   a  l o c k i n g   means  g e n e r a l l y  

d e s i g n a t e d   13.  The  i n t e r i o r   of  the   d r i v i n g   p o r t i o n  

10  is   p r o v i d e d   w i t h   a  l o c k i n g   means  14  fo r   i n t e r -  



e n g a g e m e n t   w i t h   the  l o c k i n g   means  13  of  the   o t h e r  

i d e n t i c a l   c o m p o n e n t .   The  l o c k i n g   means  13,  14  w i l l  

be  d e s c r i b e d   in  more  d e t a i l   l a t e r .   B r i e f l y ,   w h e n  

the   two  i d e n t i c a l   c o m p o n e n t s   are  a s s e m b l e d   t o g e t h e r ,  

one  w i th   i t s   d r i v i n g   p o r t i o n   on  the   l e f t - h a n d   s i d e  

and  one  w i t h   i t s   d r i v i n g   p o r t i o n   on  the   r i g h t - h a n d  

s i d e ,   a  f i n a l   r e l a t i v e   r o t a t i o n a l   l o c k i n g   movement  o f  

the   two  c o m p o n e n t s   i n t e r e n g a g e s   the  r e s p e c t i v e   p a i r s  

of  l o c k i n g   means  13,  14  to  c o m p l e t e   a s s e m b l y   of  t h e  

s p o o l   by  l o c k i n g   t he   two  c o m p o n e n t s   a g a i n s t   r e l a t i v e  

a x i a l   movement  and  c o n t i n u e d   r o t a t i o n a l   m o v e m e n t .  

D i s a s s e m b l y   may  be  e f f e c t e d   by  a  r e v e r s e   p r o c e d u r e .  

The  d r i v i n g   p o r t i o n   10  c o m p r i s e s   a  h o l l o w   h u b  

15,  a  p e r i p h e r a l   f l a n g e   16  which   in   use  s e r v e s   as  a  

l a t e r a l   edge  gu ide   f o r   the   s t r i p   b e i n g   wound  on  t h e  

c o r e ,   and  a  f l a n g e d   p o r t i o n   17  s u p p o r t i n g   a  g e a r  

wheel   18.  The  d r i v i n g   p o r t i o n   c o u l d   of  c o u r s e   b e  

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

i m p a r t e d   in  o t h e r   known  ways.   The  o p e n i n g   i n t o   t h e  

hub  15  on  the   a x i a l l y   i n n e r   f a c e   of  the   d r i v i n g  

p o r t i o n   10  is   p a r t l y   c l o s e d   by  the   core   p o r t i o n   1 1  

of  the   c o m p o n e n t ,   which   forms  an  i n t e g r a l   s t r u c t u r e  

w i t h   the   d r i v i n g   p o r t i o n   10  and  p r o j e c t s   t h e r e f r o m  

in  a  d i r e c t i o n   p a r a l l e l   to  t he   a x i s   12.  As  s h o w n  

in  t he   c r o s s - s e c t i o n a l   view  of  F i g u r e   4D,  the   c o r e  



p o r t i o n   11  has  an  a r c u a t e   c r o s s - s e c t i o n   e x t e n d i n g   o v e r  

an  o b t u s e   a n g l e   somewhat   l e s s   t h a n   180  d e g r e e s ,   The 

d r i v i n g   p o r t i o n   10  is   t h u s   l e f t   w i th   an  a p e r t u r e   19 

in  i t s   i n n e r   f a c e   which   c o r r e s p o n d s   to  a  s egmen t   of  a  

c i r c l e   e x t e n d i n g   over   an  a n g l e   somewhat   g r e a t e r   t h a n  

180  d e g r e e s ,   as  shown  in  the   c r o s s - s e c t i o n a l . v i e w   o f  

F i g u r e   4E.  Th i s   a p e r t u r e   19  r e c e i v e s   the   f r e e   end  o f  

the   core   p o r t i o n   of  t he   o t h e r   i d e n t i c a l   c o m p o n e n t .  

The  manner   of  a s s e m b l y   of  t he   two  c o m p o n e n t s   i s  

i n d i c a t e d   d i a g r a m m a t i c a l l y   in  F i g u r e s   3A,  3B  and  3 C ;  

F i g u r e   3A  is   a  s e l f - e x p l a n a t o r y   p e r s p e c t i v e   view  o f  

the   two  c o m p o n e n t s   as  t h e y   are  b r o u g h t   t o g e t h e r   f o r  

a s s e m b l y .   At  t h i s   t ime   the   r e l a t i v e   a n g u l a r  

o r i e n t a t i o n   of  t he   two  c o m p o n e n t s   i s   to  p o s i t i o n   t h e  

two  core   p o r t i o n s   11,  11A  w i t h   two  l a t e r a l   f a c e s   i n  

c o n t a c t ,   as  shown  in  F i g u r e   3B,  in  which  11  r e f e r s   t o  

the   componen t   w i t h   the   d r i v i n g   p o r t i o n   o n  t h e   l e f t   i n  

F i g u r e   3A  and  11A  r e f e r s   to  t he   componen t   w i th   t h e  

d r i v i n g   p o r t i o n   on  the   r i g h t .   When  the   two  c o m p o n e n t s  

have  been  p u s h e d   f u l l y   t o g e t h e r   in  the   a x i a l   d i r e c t i o n ,  

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

movement   of  the   two  c o m p o n e n t s ,   which   t w i s t s   t h e  

r e s p e c t i v e   core   p o r t i o n s   11  and  11A  i n t o   t he   r e l a t i v e  

p o s i t i o n s   shown  in  F i g u r e   3C,  in  which  the   o t h e r   t w o  

l a t e r a l   f a c e s   of  t h e s e   core   p o r t i o n s   are  in  c l o s e l y  



s p a c e d   r e l a t i o n s h i p .   As  is   c l e a r   f rom  F i g u r e s   3B 

and  3C,  the   r o t a t i o n a l   l o c k i n g   movement  of  the   t w o  

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

d i s p l a c e m e n t   of  the   co re   p o r t i o n s   11  and  11A  w h i c h  

expands   the   core   to  the   c r o s s - s e c t i o n a l   s i z e   on  w h i c h  

the   r e e l   i s   wound  in  u s e .   The  means  by  which   t h i s  

i s   done  w i l l   be  e x p l a i n e d   l a t e r .   However ,   i t   w i l l  

be  a p p a r e n t   t h a t ,   at  t h e   commencement   of  d i s a s s e m b l y ,  

a  r e l a t i v e   r o t a t i o n a l   u n l o c k i n g   movement  in  t h e  

r e v e r s e   s e n s e   w i l l   c o l l a p s e   t he   core   to  a  r e d u c e d  

c r o s s - s e c t i o n a l   s i z e ,   t h u s   r e l e a s i n g   the   core   from  t h e  

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

to  e n a b l e   the   r e e l   to   be  r e m o v e d .   F i g u r e   3C  a l s o  

shows  t h a t ,   in  the   l o c k e d   c o n d i t i o n   o f  t h e   a s s e m b l e d  

s p o o l ,   the   two  core   p o r t i o n s   11  and  11A  d e f i n e   a  s l o t  

20  e n a b l i n g   the   l e a d i n g   end  of  the   s t r i p   to  be  w o u n d  

to  be  a t t a c h e d   to  the   s p o o l ,   w i t h o u t   any  s p e c i a l  

p r e p a r a t i o n   of  t he   s t r i p .  

I t   i s   a l s o   c o n v e n i e n t   to  m e n t i o n   at  t h i s   p o i n t  

t h a t   the   a r r a n g e m e n t   i s   d e s i g n e d   so  t h a t   the   r e l a t i v e  

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

is   e f f e c t e d   in   the   same  r o t a t i o n a l   s e n s e   as  t h a t   i n  

which   the  s p o o l   w i l l   be  r o t a t i o n a l l y   d r i v e n   in  u s e .  

The  l o c k i n g   means  13  and  14  w i l l   now  b e  

d e s c r i b e d .   The  means  13  c o n s i s t s   of  a  r a d i a l l y -  



r e s i l i e n t   g e n e r a l l y   a x i a l   e x t e n s i o n   21  on  the   f r e e  

end  of  the   core   p o r t i o n   11.  At  i t s   e x t r e m e   e n d ,  

the   e x t e n s i o n   21  has  a  s h a p e d   l a t e r a l   p r o j e c t i o n   22  

and  j u s t   i n w a r d l y   of  t h i s   p r o j e c t i o n   22,  a  s e c o n d  

s h a p e d   l a t e r a l   p r o j e c t i o n   2 3  i n   r a d i a l   a l i g n m e n t   w i t h  

the   p r o j e c t i o n   22.  The  p r o j e c t i o n   22  is   l o n g e r   t h a n  

the   p r o j e c t i o n   23.  The  e x t e n s i o n   21  has  a  r e d u c i n g  

and  v a r y i n g   c r o s s - s e c t i o n   t o w a r d s   i t s   e x t r e m e   e n d  

c a r r y i n g   the  p r o j e c t i o n s   22  and  23,  and  fo r   b e t t e r  

i l l u s t r a t i o n   of  the  s h a p e s   i n v o l v e d   the   p a r t s   21  t o  

23  are   shown  in  t he   c r o s s - s e c t i o n a l   v i ews   of  F i g u r e s  

4A,  4B  and  4C.  The  l o c k i n g   means  14  c o m p r i s e s   t w o  

a n g u l a r l y   s p a c e d   a x i a l   g r o o v e s   24  and  25  on  the  i n s i d e  

w a l l   of  t he   hub  15  b e h i n d   the   a p e r t u r e  1 9 .   The  a x i a l  

g roove   24  ( see   F i g u r e   4E)  i s   shaped   to  match  the   a b o v e -  

d e s c r i b e d   p r o j e c t i o n   22.  D u r i n g   a s s e m b l y ,   t h e  

p r o j e c t i o n   22  s e a t s   s l i d a b l y   in  the   g roove   24  to  a s s i s t  

a x i a l   g u i d a n c e   as  the   two  c o m p o n e n t s   are  p u s h e d   t o g e t h e r  

in  the   a x i a l   d i r e c t i o n .   At  t h i s   t ime   the   two  c o r e  

p o r t i o n s   are   r e l a t i v e l y   p o s i t i o n e d   as  shown  in  F i g u r e  

3B.  The  two  c o m p o n e n t s   are   p u s h e d   t o g e t h e r   in  t h e  

a x i a l   d i r e c t i o n   u n t i l   a  s h o u l d e r   s t o p   26  ( see   F i g u r e   2 )  

at  the   l e a d i n g   end  of  t he   core   p o r t i o n   11  b e h i n d   t h e  

l o c k i n g   means  13  comes  to  abut   the   i n n e r   end  f a c e   o f  

the   hub  15  at  the   p e r i p h e r y   of  the  a p e r t u r e   19.  At  



t h i s   t ime ,   the  a r c u a t e l y - s h a p e d   t r a i l i n g   end  of  t h e  

e x t e n s i o n   21  has  j u s t   e n t e r e d   the  a p e r t u r e   1 9 ,  

w h i l e   the  l a t e r a l   p r o j e c t i o n   22,  but   not   t h e  

p r o j e c t i o n   23,  has  p a s s e d   r i g h t   t h r o u g h   the   d r i v i n g  

p o r t i o n   10  to  be  p o s i t i o n e d   j u s t   b e h i n d   the  r e a r  

f a c e   of  the   h u b .  

The  r o t a t i o n a l   l o c k i n g   movement  of  the   two  

componen t s   b r i n g s   the  core   p o r t i o n   11  to  abu t   a  

l o c a t i n g   s u r f a c e   27  formed  by  one  end  edge  of  t h e  

a p e r t u r e   19.  The  core   p o r t i o n s   of  the  two  c o m p o n e n t s  

a re   thus   s h i f t e d   l a t e r a l l y   a p a r t ,   as  w e l l   as  b e i n g  

t w i s t e d ,   to  assume  the  r e l a t i v e   p o s i t i o n s   shown  i n  

F i g u r e   3C.  In  t h i s   c o n n e c t i o n ,   and  r e f e r r i n g   t o  

F i g u r e   4E,  i t   s h o u l d   be  n o t e d   t h a t   one  end  edge  of  t h e  

a p e r t u r e   19  is  d i s p o s e d   on  a  r a d i a l   l i n e   t h r o u g h   t h e  

a x i s   12  w h i l e   the  edge  27  is  s l i g h t l y   d i s p l a c e d   f r o m  

the   p a r a l l e l   r a d i u s .   The  r o t a t i o n a l   l o c k i n g   m o v e m e n t  

of  the  two  componen t s   a l s o   b r i n g s   the  l a t e r a l  

p r o j e c t i o n   23  i n t o   s e a t i n g   engagemen t   w i t h   the  m a t c h i n g  

g roove   25  on  the  i n s i d e   w a l l   of  the  hub  15,  l o c k i n g   t h e  

two  componen t s   a g a i n s t   r e v e r s e d   r o t a t i o n   by  v i r t u e   o f  

the  i n h e r e n t   r e s i l i e n c e   of  p r o j e c t i o n   21.  At  the  same 

t ime ,   the  p r o j e c t i o n   22  engages   b e h i n d   the   r e a r   f a c e  

of  the  hub  15,  a d j a c e n t   the  r e a r   end  of  the  a x i a l  

g roove   25.  This   l ocks   the  two  componen t s   a g a i n s t  

a x i a l   m o v e m e n t .  

I t   w i l l   now  be  c l e a r   t h a t   d i s a s s e m b l y   can  b e  



e f f e c t e d   by  a  r e l a t i v e   r o t a t i o n a l   u n l o c k i n g   m o v e m e n t  

of  the   two  c o m p o n e n t s   in  the   o p p o s i t e   s e n s e   to  t h e  

l o c k i n g   movement .   The  core   of  the   s p o o l   c o l l a p s e s  

to  a  r e d u c e d   c r o s s - s e c t i o n a l   s i z e   d u r i n g   t h e  

u n l o c k i n g   movement ,   t h e r e b y   to  e n a b l e   r e l e a s e   of  a  

r e e l   of  s t r i p   m a t e r i a l   which   has  been   wound  on  t h e  

c o r e ,   f o r   example   w h i l e   t he   s p o o l   has  been  in  use  a t  

the   o u t p u t   of  a  p r i n t e r .   The  r e e l   is  r e a d i l y   f r e e d  

w i t h o u t   damage  to  the   i n n e r   l a y e r s ,   w h i l e   the  s p o o l  

can  t h e n   be  r e - a s s e m b l e d   f o r   f u r t h e r   u s e .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   v a r i o u s   m o d i f i c a t i o n s  

are  p o s s i b l e   w i t h i n   the   s p i r i t   and  scope   of  t h e  

i n v e n t i o n   i n d i c a t e d   in  the   a p p e n d e d   c l a i m s .   F o r  

e x a m p l e ,   t he   i n v e n t i o n   is   a p p l i c a b l e   to  o t h e r   t y p e s   o f  

s p o o l ,   i n c l u d i n g   s p o o l s   a d a p t e d   to  be  r o t a t i o n a l l y  

d r i v e n   in  o t h e r   ways  and  s p o o l s   in  which   l a t e r a l  

g u i d i n g   of  the   s t r i p   is   r e n d e r e d   u n n e c e s s a r y   b y  

v i r t u e   of  the   p r o v i s i o n   of  p r i o r   g u i d e s   in  t h e  

m a c h i n e .   In  t h e s e   and  o t h e r   c i r c u m s t a n c e s ,   t he   u s e  

of  two  n o n - i d e n t i c a l   c o m p o n e n t s   may  be  d e s i r a b l e ,   a n d  

in  i t s   s i m p l e s t   form  the   s p o o l   may  e s s e n t i a l l y   c o n s i s t  

of  two  core   p o r t i o n s   one  of  which  is   a d a p t e d   to  b e  

r o t a t i o n a l l y   d r i v e n ,   t o g e t h e r   wi th   s u i t a b l e   i n t e r -  

e n g a g i n g   l o c k i n g   means  wh ich ,   when  u n l o c k e d ,   b r i n g  

about   a  r e d u c t i o n   in  the  c r o s s - s e c t i o n a l   s i z e   of  t h e  



core   to  f a c i l i t a t e   r e l e a s e   of  a  r e e l   which   has  b e e n  

wound  t h e r e o n .  



1.  A  t a k e - u p   s p o o l   f o r   s t r i p   m a t e r i a l ,   c o m p r i s i n g  

two  c o m p o n e n t s   have  r e s p e c t i v e   s u b s t a n t i a l l y   n o n -  

r e s i l i e n t   e l o n g a t e   p o r t i o n s   of  r e s p e c t i v e   c r o s s - s e c t i o n s  

such  t h a t   t h e i r   a s s e m b l y   in  a d j a c e n t   p a r a l l e l   r e l a t i o n -  

s h i p   d e f i n e s   a  g e n e r a l l y   c y l i n d r i c a l   core   on  which   a  r e e l  

of  s a i d   s t r i p   m a t e r i a l   can  be  wound  by  r o t a t i o n   of  t h e  

a s s e m b l e d   s p o o l   abou t   i t s   a x i s ,   at  l e a s t   one  of  s a i d  

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

r o t a t i o n a l   d r i v e   can  be  a p p l i e d ,   and  s a i d   two  c o m p o n e n t s  

a l s o   c a r r y i n g   l o c k i n g   means  which   can  be  i n t e r e n g a g e d   b y  

a  r e l a t i v e   movement  of  the   two  c o m p o n e n t s   which   c o m p l e t e s  

a s s e m b l y   of  the   s p o o l   by  l o c k i n g   the   two  c o m p o n e n t s   i n  

t h e i r   a s s e m b l e d   c o n d i t i o n ,   c h a r a c t e r i s e d   in  t h a t   t h e  

l o c k i n g   means  c o m p r i s e   two  p a i r s   of  i n t e r e n g a g i n g  

l o c k i n g   p a r t s ,   oxe  pa r t   of  each   p a i r   and  the   c o o p e r a t i n g  

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

o p p o s i t e   ends  of  the   r e s p e c t i v e   e l o n g a t e   p o r t i o n s   f o r m i n g  

t he   c o r e ,   and  in  t h a t   a  r e v e r s e   r e l a t i v e   movement  of  t h e  

two  c o m p o n e n t s   at  the   commencement   of  d i s a s s e m b l y  

s i m u l t a n e o u s l y   p r o d u c e s   a  b o d i l y   movement  of  the   t w o  

e l o n g a t e   core   p o r t i o n s   r e l a t i v e   to  one  a n o t h e r   w h i c h  

r e s u l t s   in  a  r e d u c t i o n   in  the   c r o s s - s e c t i o n a l   s i z e   o f  



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

from  a  r e e l   wound  on  the   c o r e .  

2.  A  t a k e - u p   s p o o l   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  

two  c o m p o n e n t s   are   i d e n t i c a l ,   each   one  componen t   h a v i n g  

an  e l o n g a t e   core   p o r t i o n   which   p r o j e c t s   a x i a l l y   from  a  

f l a n g e d   d r i v i n g   p o r t i o n   and  c a r r i e s ,   at  i t s   end  r e m o t e  

from  the   d r i v i n g   p o r t i o n ,   one  of  s a i d   two  i n t e r e n g a g i n g  

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

w i t h i n   t he   f l a n g e d   d r i v i n g   p o r t i o n   of  the   o t h e r   c o m p o n e n t .  

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

s a i d   r e l a t i v e   l o c k i n g   movement  of  t he   two  c o m p o n e n t s   t o  

c o m p l e t e   a s s e m b l y   i s   a  r e l a t i v e   r o t a t i o n a l   movement  a n d  

the   r e l a t i v e   u n l o c k i n g   movement  is  a  r e l a t i v e   r o t a t i o n a l  

movement  in  t he   o p p o s i t e   s e n s e .  

4.  A  t a k e - u p   s p o o l  a c c o r d i n g   to  c l a i m   3,  w h e r e i n   t h e  

e l o n g a t e   co re   p o r t i o n   of  each   componen t   has  a  c r o s s -  

s e c t i o n   c o r r e s p o n d i n g   to  an  o b t u s e - a n g l e d   s e g m e n t   of  a  

c i r c l e ,   and  the   d r i v i n g   p o r t i o n   o f  e a c h   one  c o m p o n e n t  

has  an  a p e r t u r e   of  shape   g e n e r a l l y   c o r r e s p o n d i n g   to  a  

c i r c u l a r   s egmen t   c o v e r i n g   an  a rc   g r e a t e r   t h a n   s a i d  

o b t u s e   a n g l e   and  f o r   r e c e i v i n g   the   l o c k i n g   p a r t   at  t h e  

end  of  the   core   p o r t i o n   of  the   o t h e r   c o m p o n e n t .  

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

or  c l a i m   4,  w h e r e i n   the   l o c k i n g   p a r t   c a r r i e d   on  t h e  



end  of  t he   core   p o r t i o n   of  each   one  componen t   c o m p r i s e s  

a  r a d i a l l y - r e s i l i e n t  g e n e r a l l y   a x i a l   e x t e n s i o n   h a v i n g   a  

l a t e r a l   p r o j e c t i o n   f o r   s e a t i n g   in  a  r e c e s s   in  a n  

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

c o m p o n e n t .  

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

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

l a t e r a l   p r o j e c t i o n s   and  the   s a i d   i n t e r n a l   w a l l   has  t w o  

a n g u l a r l y   s p a c e d   s e a t i n g s ,   the   f i r s t   p r o j e c t i o n  

c o o p e r a t i n g   w i t h   the   f i r s t   s e a t i n g   to  a s s i s t   a x i a l  

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

two  c o m p o n e n t s   i n t o   c o o p e r a t i v e   r e l a t i o n s h i p ,   and  t h e  

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

s e c o n d   s e a t i n g   as  a  r e s u l t   of  the   r e l a t i v e   r o t a t i o n a l  

l o c k i n g   movement  of  the   two  c o m p o n e n t s   which  c o m p l e t e s  

a s s e m b l y   of  the   s p o o l .  

7.  A  t a k e - u p   s p o o l   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  

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

d r i v i n g   p o r t i o n   as  a  r e s u l t   of  the   r e l a t i v e   r o t a t i o n a l  

l o c k i n g   movement ,   t h e r e b y   to  l o c a t e   the   two  c o m p o n e n t s  

a g a i n s t   r e l a t i v e   a x i a l   m o v e m e n t .  

8.  A  t a k e - u p   s p o o l   a c c o r d i n g   to  any  of  c l a i m s   2  t o  

7,  w h e r e i n   a s s e m b l y   of  t he   two  c o m p o n e n t s   is   e f f e c t e d  

w i t h   t h e i r   r e s p e c t i v e   core   p o r t i o n s   e f f e c t i v e l y   i n  



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

p o r t i o n s   of  t he   r e s p e c t i v e   c o m p o n e n t s   c a r r y   r e s p e c t i v e  

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

core   p o r t i o n s   as  a  r e s u l t   of  the   r e l a t i v e   l o c k i n g  

movement  of  the   two  c o m p o n e n t s ,   w h e r e b y   s a i d   l o c k i n g  

movement  is   a c c o m p a n i e d   by  a  l a t e r a l   b o d i l y   d i s p l a c e -  

ment  of  s a i d   core   p o r t i o n s   i n t o   an  e x p a n d e d   s l i g h t l y  

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

i n t o   the  c o r e .  

9.  A  t a k e - u p   s p o o l   a c c o r d i n g   to   any  one  of  c l a i m s  

2  to  8,  w h e r e i n   t h e   d r i v i n g   p o r t i o n   of  each   c o m p o n e n t  

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

as  a  l a t e r a l   edge  g u i d e   f o r   the  s t r i p   to  be  wound  on  

the   a s s e m b l e d   s p o o l ,   and  a  d r i v i n g   gea r   b e h i n d   t h e  

f l a n g e .  
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