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Method  and  apparatus  for  sequentially  feeding  sliver  to  drawing  frame  from  fresh  full  can  In  continuous  spinning  system. 

@  A  system  for  sequentially  feeding  a  fresh  sliver  in  a  can 
delivered  from  a  first  drawing  frame  (1)  to  a  second  drawing 
frame  (2),  both  of  which  frames  (1,2)  are  connected  by  an 
automatic  can-exchanger  (4)  .  When  a  full  can  (7)  is  doffed  from 
the  first  drawing  frame  (1),  a  front  end  of  a  sliver  (31)  is 
searched  and  held  by  a  suction  nozzle  (13)  and  transferred  to 
a  pair  of  nip  rollers  (25,  28).  The  nip  rollers  (25,  28)  are  reverse- 
ly  rotated  so  that  the  nipped  length  of  the  sliver  (31  )  becomes 
short  and,  then,  are  displaced  toward  a  pair  of  feed  roller  (29A, 
20B)  of  the  second  drawing  frame  (2)  while  nipping  the  sliver 
(31  )  therebetween.  An  auto-leveler  is  incorporated  in  the  sec- 
ond  drawing  frame  (2)  for  equalizing  a  pieced  portion  between 
fresh  and  old  slivers. 
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METHOD  AND  APPARATUS  FOR  SEQUENTIALLY  FEEDING  SLIVER 

TO  DRAWING  FRAME  FROM  FRESH  FULL  CAN  I N  

CONTINUOUS  SPINNING  SYSTEM 

BACKGROUND  OF  THE  INVENTION 

1.  F i e l d   o f   t h e   I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  s y s t e m   f o r  

s e q u e n t i a l l y   f e e d i n g   a  s l i v e r   in   a  can  d e l i v e r e d   f rom  a  
5  f i r s t   d r a w i n g   f r a m e   to   a  s e c o n d   d r a w i n g   f r a m e   d i s p o s e d  

d o w n s t r e a m   of   t h e   f o r m e r ,   t h e   two  f r a m e s   h a v i n g   a r r a n g e d  
t h e r e b e t w e e n   an  a u t o m a t i c   c a n - e x c h a n g e r   w h i c h   c a r r i e s   a  
f u l l   can  f rom  a  d e l i v e r y   p o s i t i o n   of   t h e   f i r s t   d r a w i n g  
f r a m e   to   a  s u p p l y   p o s i t i o n   o f   t h e   s e c o n d   d r a w i n g   f r a m e ,  

10  a n d ,   in   t u r n ,   b r i n g s   b a c k   a  e m p t y   can  f rom  t h e   s u p p l y  

p o s i t i o n   'of   t h e   s e c o n d   d r a w i n g   f r a m e   t o w a r d   t h e   f i r s t  

d r a w i n g   f r a m e .  

2.  D e s c r i p t i o n   o f   t h e   P r i o r   A r t  

In  t h e   c o n v e n t i o n a l   s y s t e m   o f   t h i s   k i n d ,   s u c h  

15  as  d i s c l o s e d   in  J a p a n e s e   E x a m i n e d   P a t e n t   P u b l i c a t i o n  

(Kokoku)   No.  3 9 - 2 7 9 1 3 ,   when  a  f r o n t   end  of   a  f r e s h   s l i v e r  

in   a  f u l l   can   d e l i v e r e d   f rom  t h e   f i r s t   d r a w i n g   f r a m e   i s  

f ed   to   t h e   s e c o n d   d r a w i n g   f r a m e ,   t h e   end   o f   t h e   s l i v e r  

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

20  by  a  n i p p i n g   e l e m e n t   o f   a  r o t a t i n g   a rm,   t h e n   r e l e a s e d  

f rom  t h e   c a t c h   of   t h e   n i p p i n g   e l e m e n t .   The  s l i v e r  

d r o p p i n g   on  t h e   c o n v e y o r   i s   p r e s s e d   o n t o   t h e   c o n v e y o r ,  
w h e r e b y   t h e   s l i v e r   i s   f o r w a r d e d   w i t h   t h e   r u n n i n g   c o n v e y o r  
and  f i n a l l y   i s   s u c k e d   by  a  s u c t i o n   n o z z l e .   On  t h e   o t h e r  

25  h a n d ,   when  a  d e t e c t o r   d e t e c t s   t h a t   a  t a i l   end  o f   a  
s l i v e r   in  a  e x h a u s t i n g   can   d r o p s   down  f rom  t h e   c o n v e y o r  
and  a r r i v e s   in  t h e   v i c i n i t y   of   t h e   a b o v e   s u c t i o n   n o z z l e ,  

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

f r o n t   end  of   t h e   f r e s h   s l i v e r   h e l d   in  t h e   s u c t i o n   n o z z l e  

30  i s   c u t ,   w h i c h   f r o n t   end  i s   f o r w a r d e d   t o g e t h e r   w i t h   t h e  

t a i l   end  o f   t h e   p r e c e d i n g   s l i v e r   to   a  f e e d   r o l l e r   m e a n s  
of   t h e   s e c o n d   d r a w i n g   f r a m e .  
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A c c o r d i n g   to   t h e   a b o v e   s y s t e m ,   t h e r e   i s   a  
s e r i o u s   p r o b l e m   o f   i n c r e a s e d   w a s t e   s i n c e   t h e   f r o n t   e n d  
of   t h e   f r e s h   s l i v e r   i s   h e l d   in   t h e   s u c t i o n   n o z z l e   u n t i l  
t h e   t a i l   end  of   t h e   p r e c e d i n g   s l i v e r   a r r i v e s   t h e r e a t .   ' 

5  F u r t h e r ,   t h e r e   i s   n e e d e d   a  c o m p l i c a t e d   d e v i c e   f o r  
h a n d l i n g   t he   s u c k e d   s l i v e r   as  w e l l   as  d i f f i c u l t   s t e p s   o f  
c u t t i n g   t h e   f r o n t   end  of   t h e   f r e s h   s l i v e r   and  of   m a t c h i n g  
t h e   p h a s e   t h e r e o f   w i t h   t h e   t a i l   end  of   t h e   e x h a u s t i n g  
s l i v e r .   As  a  r e s u l t ,   a  s l i v e r   d e l i v e r e d   f rom  t h e   s e c o n d  

10  d r a w i n g   f r a m e   i s   l i a b l e   to   v a r y   in  t h i c k n e s s .  
SUMMARY  OF  THE  INVENTION 

I t   i s   a  p r i m a r y   o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   t o  
p r o v i d e   a  n o v e l   s l i v e r   f e e d i n g   s y s t e m   b e t w e e n   f i r s t   a n d  
s e c o n d   d r a w i n g   f r a m e s   c o n n e c t e d   by  an  a u t o m a t i c   c a n -  

15  e x c h a n g e r   w i t h o u t   t h e   a b o v e   d r a w b a c k s   a c c o r d i n g   to   t h e  
c o n v e n t i o n a l   s y s t e m .  

In  a  f i r s t   a s p e c t   o f   t h e   p r e s e n t   i n v e n t i o n ,   t h e r e  
i s   p r o v i d e d   a  m e t h o d   f o r   s e q u e n t i a l l y   f e e d i n g   a  f r e s h  
s l i v e r   in   a  can   d e l i v e r e d   f rom  a  f i r s t   d r a w i n g   f r a m e   t o  

20  a  f e e d   r o l l e r   means   o f   a  s e c o n d   d r a w i n g   f r a m e   d i s p o s e d  
d o w n s t r e a m   of   t h e   f o r m e r   and  p r o v i d e d   w i t h   an  a u t o -  
l e v e l e r   f o r   c o n t r o l l i n g   a  t h i c k n e s s   u n e v e n n e s s   of   s h o r t e r  
and  l o n g e r   p e r i o d   in  a  s l i v e r   p r o c e s s e d   t h e r e b y ,   t h e   t w o  
f r a m e s   h a v i n g   a r r a n g e d   t h e r e b e t w e e n   an  a u t o m a t i c   c a n -  

25  e x c h a n g e r   w h i c h   c a r r i e s   a  f u l l   can   f rom  a  d e l i v e r y  
p o s i t i o n   of   t h e   f i r s t   d r a w i n g   f r a m e   to   t h e   s e c o n d   d r a w i n g  
f r a m e ,   a n d ,   in   t u r n ,   b r i n g s   b a c k   an  e m p t y   can   f rom  a  
s u p p l y   p o s i t i o n   of   t h e   s e c o n d   d r a w i n g   f r a m e   to   t h e   f i r s t  
d r a w i n g   f r a m e ,   c o m p r i s i n g   t h e   s t e p s   o f :   h o l d i n g   a  f i r s t  

30  p o r t i o n   o f   a  f r o n t   end  o f   a  f r e s h   s l i v e r   up  f rom  a  f u l l  
can   d o f f e d   f rom  t h e   d e l i v e r y   p o s i t i o n   o f   t h e   f i r s t  
d r a w i n g   f r a m e ;   n i p p i n g   a  s e c o n d   p o r t i o n   of   t h e   end  of   t h e  
s l i v e r   b e n e a t h   t h e   f i r s t   p o r t i o n   by  means   o f   a  p a i r   o f  
n i p   r o l l e r s ;   r e v e r s e l y   r o t a t i n g   t h e   n i p   r o l l e r s   to   b a c k  

35  t h e   s l i v e r   t o w a r d   t h e   can   a f t e r   r e l e a s i n g   t h e   h o l d i n g   o f  
t h e   s l i v e r   a t   t h e   f i r s t   p o r t i o n   so  t h a t   a  l e n g t h   of   t h e  
end  of   t h e   s l i v e r   p r o j e c t e d   o u t   f rom  a  n i p   zone   of   t h e  
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n i p   r o l l e r s   i s   s h o r t e n e d ;   n o r m a l l y   r o t a t i n g   t h e   n i p  
r o l l e r   to  f o r w a r d   t h e   s l i v e r   to  t h e   s e c o n d   d r a w i n g   f r a m e ,  
w h i l e   d i r e c t i n g   t h e   f r o n t   end  of   t h e   s l i v e r   to   a  f e e d  
r o l l e r   means   of   t h e   s e c o n d   d r a w i n g   f r a m e ,   a  l a p p e d   l e n g t h  

5  of   b o t h   t h e   s l i v e r s   b e i n g   d r a f t e d   to   be  e q u a l i z e d   w i t h  
t h e   o t h e r   n o r m a l   p o r t i o n   of   t h e   s l i v e r   by  means   of   t h e  
a u t o - l e v e l e r .  

In  a  s e c o n d   a s p e c t   o f   t h e   p r e s e n t   i n v e n t i o n ,   t h e r e  
i s   p r o v i d e d   an  a p p a r a t u s   f o r   s e q u e n t i a l l y   f e e d i n g   a  

10  f r e s h   s l i v e r   in  a  can   d e l i v e r e d   f rom  a  f i r s t   d r a w i n g  
f r a m e   to   a  f e e d   r o l l e r   means   o f   a  s e c o n d   d r a w i n g   f r a m e  
d i s p o s e d   d o w n s t r e a m   o f   t h e   f o r m e r   and  p r o v i d e d   w i t h   a n  
a u t o - l e v e l e r   f o r   c o n t r o l l i n g   a  t h i c k n e s s   u n e v e n n e s s   o f  
s h o r t e r   and  l o n g e r   p e r i o d s   in   a  s l i v e r   p r o c e s s e d   t h e r e b y ,  

15  t h e   two  f r a m e s   h a v i n g   a r r a n g e d   t h e r e b e t w e e n   an  a u t o m a t i c  

c a n - e x c h a n g e r   w h i c h   c a r r i e s   a  f u l l   can   f rom  a  d e l i v e r y  
p o s i t i o n   o f   t h e   f i r s t   d r a w i n g   f r a m e   to   t h e   s e c o n d  

d r a w i n g   f r a m e ,   and ,   in   t u r n ,   b r i n g s   b a c k   a  e m p t y   c a n  
f rom  a  s u p p l y   p o s i t i o n   of   t h e   s e c o n d   d r a w i n g   f r a m e   t o  

20  t h e   f i r s t   d r a w i n g   f r a m e ,   t h e   a p p a r a t u s   c o m p r i s i n g   a  
t u r n - t a b l e   a r r a n g e d   m idway   of   a  p a t h   f o r   c o n v e y i n g   a  c a n  
d o f f e d   f rom  t h e   d e l i v e r y   p o s i t i o n   o f   t h e   f i r s t   d r a w i n g  
f r a m e   to  t h e   s u p p l y   p o s i t i o n   of   t h e   s e c o n d   d r a w i n g  
f r a m e ;   a  s u c t i o n   n o z z l e   f o r   h o l d i n g   a  f r o n t   end  of   t h e  

25  f r e s h   s l i v e r   d r o p p i n g   down  f rom  a  p e r i p h e r y   o f   t h e   c a n  
and  f o r   l i f t i n g   t h e   same  up  to   a  s l i v e r - t r a n s f e r r i n g  
p o s i t i o n ;   a  p a i r   o f   n i p   r o l l e r s   d i s p l a c e a b l e   b e t w e e n   t h e  

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

30  t h e   s e c o n d   d r a w i n g   f r a m e ,   one  o f   t h e   n i p   r o l l e r s   b e i n g  
m o v a b l e   away  f rom  and  c l o s e   to   t h e   o t h e r   f o r   r e l e a s e a b l y  
n i p p i n g   t h e   f r o n t   end  of   t h e   f r e s h   s l i v e r ;   a  f i r s t  
d r i v i n g   means   f o r   r e v e r s e l y   r o t a t i n g   t h e   n i p   r o l l e r s   t o  
b a c k   t h e   s l i v e r   t o w a r d   t h e   can   and  a  s e c o n d   d r i v i n g   m e a n s  

35  f o r   n o r m a l l y   r o t a t i n g   t h e   n i p   r o l l e r s   to   f o r w a r d   t h e  
s l i v e r   t o w a r d   t h e   f e e d   r o l l e r   m e a n s ;   and  a  means   f o r  
d e t e c t i n g   t h e   f r o n t   end  of   t h e   s l i v e r .  
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The  n i p   r o l l e r s   c o m p r i s e s   a  f i r s t   r o l l e r   r o t a t a b l y  

m o u n t e d   d i r e c t l y   a t   an  end  of   a  s w i n g   arm  p i v o t e d   on  a  

s t a n d   and  a  s e c o n d   r o l l e r   m o u n t e d   a t   an  end   of   a  s w i n g  

l e v e r   p i v o t e d   on  t h e   s w i n g   arm;   t h e   s w i n g   arm  b e i n g  

5  r o t a t a b l e   so  t h a t   t h e   f i r s t   r o l l e r   i s   d i s p l a c e a b l e  

b e t w e e n   t h e   s l i v e r - t r a n s f e r r i n g   p o s i t i o n   and  t h e   s l i v e r -  

f e e d i n g   p o s i t i o n   ,  and  t h e   s w i n g   l e v e r   b e i n g   r o t a t a b l e  

r e l a t i v e   to   t h e   s w i n g   arm  so  t h a t   t h e   s e c o n d   r o l l e r   i s  

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

10  r o l l e r   and  a  p o s i t i o n   r e l e a s e a b l e   f rom  t h e   s ame .   T h e  

f i r s t   d r i v i n g   means   f o r   r e v e r s e l y   r o t a t i n g   t h e   f i r s t  

r o l l e r   i s   p r o v i d e d   on  t h e   s t a n d   so  t h a t   f i r s t   r o l l e r   i s  

d r i v e n   when  t h e   same  i s   in  t h e   s l i v e r -   t r a n s f e r r i n g  

p o s i t i o n .  

15  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

O t h e r   o b j e c t s   and  a d v a n t a g e s   of   t h e   p r e s e n t  

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

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

e m b o d i m e n t s   : 

20  F i g .   1  i s   a  p l a n   v i e w   of   an  a p p a r a t u s   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 ;  

F i g .   2  i s   a  s i d e   v i e w   of   t h e   a p p a r a t u s   s h o w n  

in   F i g .   1 ;  

F i g .   3  i s   a  s e c t i o n a l   v i e w   of   a  s u c t i o n   n o z z l e  

25  u t i l i z e d   in   t h e   a b o v e   a p p a r a t u s ;  

F i g .   4  i s   a  s e c t i o n a l   v i e w   of   a  t u r n i n g   and  a  

s w i n g i n g   m e c h a n i s m s   u t i l i z e d   in   t h e   a b o v e   a p p a r a t u s ;  

F i g .   5  i s   a  p l a n   v i e w   of   t h e   m e c h a n i s m s   s h o w n  

in  F i g .   4 ;  

30  F i g .   6  i s   an  p a r t i a l l y   e n l a r g e d   p l a n   v i e w   o f  

F i g .   1,  i l l u s t r a t i n g   a  ma in   p a r t s   of   t h e   a p p a r a t u s ;  

F i g .   7  i s   a  s i d e   v i e w   of   t h e   p a r t   shown  i n  

F i g .   6;  a n d  

F i g .   8  i s   an  e n l a r g e d   v i e w   of   a  n i p   r o l l e r  

35  mean  o f   a n o t h e r   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 .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

W i t h   r e f e r e n c e   to   F i g s .   1  and  2,  a  f i r s t   d r a w i n g  
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f r a m e   1  of   one  h e a d   and  one  d e l i v e r y   t y p e   i s   a r r a n g e d  

u p s t r e a m   of   a  s e c o n d   d r a w i n g   f r a m e   2  of   t h e   same  t y p e   a t  

a  s u i t a b l e   d i s t a n c e   t h e r e b e t w e e n .   B e t w e e n   t h e   t w o  

d r a w i n g   f r a m e s   1  and  2,  an  a u t o m a t i c   c a n - e x c h a n g e r   4 

5  h a v i n g   an  o v a l   can   p a t h   3  i s   a r r a n g e d .   The  s e c o n d  

d r a w i n g   f r a m e   2  i s   p r o v i d e d   w i t h   an  a u t o - l e v e l e r   ( n o t  

shown)  f o r   l e v e l i n g   a  t h i c k n e s s   u n e v e n n e s s   o f   s l i v e r   o f  

b o t h   s h o r t   and  l o n g   p e r i o d s .   T h i s   t y p e   of   a u t o - l e v e l e r  

i s   w e l l - k n o w n   in  t h e   a r t ,   s u c h   as  d i s c l o s e d   in  J a p a n e s e  

10  E x a m i n e d   P a t e n t   P u b l i c a t i o n   (Kokoku)   No.  6 0 - 1 2 4 4 7   a n d ,  

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

s p e c i f i c a t i o n .   On  t h e   can   p a t h   3  on  t h e   s i d e   n e a r   t h e  

f i r s t   d r a w i n g   f r a m e   1,  a  can   5  d e p o s i t e d   a t   a  d e l i v e r y  

p o s i t i o n   A  and  now  a c c o m m o d a t i n g   a  s l i v e r   d e l i v e r e d   f r o m  

15  t h e   f i r s t   d r a w i n g   f r a m e   1,  an  e m p t y   can   6  d e p o s i t e d   a t   a  

w a i t i n g   p o s i t i o n   I  f o r   t h e   n e x t   can   e x c h a n g e ,   and  a  f u l l  

can   7  p u s h e d   o u t   f rom  t h e   d e l i v e r y   p o s i t i o n   A  to   a  

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

p a t h .   On  t h e   can   p a t h   3  on  t h e   s i d e   n e a r   t h e   s e c o n d  

20  d r a w i n g   f r a m e ,   a  p r e d e t e r m i n e d   number   o f   s u p p l y   c a n s   8 

a r e   d e p o s i t e d   a t   s u p p l y   p o s i t i o n s   C  t h r o u g h   G  and  a t  

l e a s t   one  e m p t y   can   9  i s   d i s p o s e d   a t   a  r e s e r v e   p o s i t i o n   H 

p r i o r   to  t h e   w a i t i n g   p o s i t i o n   I .   The  n u m b e r   o f   t h e  

s u p p l y   c a n s   8  a t   t h e   s u p p l y   p o s i t i o n s   C  t h r o u g h   G 

25  c o r r e s p o n d s   to   a  d o u b l i n g   n u m b e r   o f   s l i v e r s   p r o c e s s e d   i n  

t h e   s e c o n d   d r a w i n g   f r a m e   2.  S i n c e   t h e   a m o u n t s   of   s l i v e r  

s t o r e d   in   t h e   s u p p l y   c a n s   8  i n i t i a l l y   d i f f e r   f rom  e a c h  

o t h e r   in  s u c h   a  m a n n e r   t h a t   t h e   l a s t   can   8  a t   t h e  

p o s i t i o n   C  c l o s e s t   to   t h e   f u l l   can   7  i s   100%  f u l l   o f  

30  s l i v e r   and  t h e   t o p   can   8  a t   t h e   p o s i t i o n   G  has   t h e  

l e a s t   a m o u n t   of   s l i v e r   w h i l e   t h e   m i d d l e   c a n s   8  a t   t h e  

p o s i t i o n s   D  t h r o u g h   G  h a v e ,   in  o r d e r ,   a  g r a d u a l l y  

d e c r e a s e d   a m o u n t   of   s l i v e r   so  t h a t   a  s o - c a l l e d   " t a p e r e d  

o p e r a t i o n "   can   be  c a r r i e d   o u t ,   t h e   c o n t e n t   in  t h e   s u p p l y  

35  can   8  o c c u p y i n g   t h e   p o s i t i o n   G  i s   e x h a u s t e d   one  by  o n e  

as  t h e   s l i v e r   p r o c e s s i n g   in  t h e   s e c o n d   d r a w i n g   f r a m e   2 

i s   c o n t i n u e d ,   i f   t h e   r e s p e c t i v e   can   8  i s   f o r w a r d e d   t o  
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t h e   s u c c e e d i n g   p o s i t i o n   in  t h e   c l o c k w i s e   d i r e c t i o n   i n  
F i g .   1  when  one  of   t h e   s u p p l y   c a n s   8  i s   e x h a u s t e d .  

A  p l u r a l i t y   o f   c a n - e x c h a n g i n g   a rms  10  a r e   p r o v i d e d  
in  f r o n t   of   t h e   can   5  a t   t h e   d e l i v e r y   p o s i t i o n   A  of   t h e  

5  f i r s t   d r a w i n g   f r a m e   1,  e a c h   o f   w h i c h   arms  10  i s   r o t a t a b l e  
in  t h e   c l o c k w i s e   d i r e c t i o n   a t   a  p r e d e t e r m i n e d   a n g l e   w h e n  
t h e   can   5  i s   f u l l   w i t h   s l i v e r   so  as  to   p u s h   t h e   e m p t y  
can  6  a t   t h e   w a i t i n g   p o s i t i o n   I  in  to   t h e   d e l i v e r y  
p o s i t i o n   A  and  p u s h   o u t   t h e   f u l l   can   5  to   t h e   p u s h - o u t  

10  p o s i t i o n   B,  w h i c h ,   in   t u r n ,   c a u s e s   t h e   p r e c e d i n g   f u l l  
can   7  to  d i s p l a c e   f rom  t h e   p u s h - o u t   p o s i t i o n   B  w h e r e  
s e a r c h   of   a  s l i v e r   end  i s   c a r r i e d   o u t ,   as  s t a t e d   l a t e r ,  
to   t h e   s u p p l y   p o s i t i o n   C,  as  w e l l   as  c a u s e s   a  n e w l y  
g e n e r a t e d   e m p t y   can   9  to   b a c k   t o w a r d   t h e   f i r s t   d r a w i n g  

15  f r a m e   1  to   a  r e s e r v e   p o s i t i o n   H.  A  p o s i t i v e l y   d r i v e n  
r o ' l l e r - c o n v e y o r   11  i s   a r r a n g e d   in  a  r e g i o n   o f   t h e   c a n  
p a t h   3  n e a r   t h e   s u p p l y   p o s i t i o n   C.  W i t h   c o o p e r a t i o n   o f  
t h e   r o l l e r - c o n v e y o r   11  and  t h e   c a n - e x c h a n g i n g   arms  1 0 ,  
t h e   s u p p l y   can   8  i s   s u c c e s s i v e l y   f o r w a r d e d   in  t h e  

20  d i r e c t i o n   shown  by  an  a r r o w   a t   a  t i m e   when  t h e   can   5  a t  
t h e   d e l i v e r y   p o s i t i o n   A  has   b e e n   f u l l .  

A  t u r n - t a b l e   12  i s   a r r a n g e d   a t   t h e   p u s h - o u t  
p o s i t i o n   B  o f   t h e   p r e c e d i n g   d o f f e d   f u l l   can  7,  w h i c h   i s  
s l o w l y   r o t a t a b l e   in   t h e   a r r o w e d   d i r e c t i o n   in   a c c o r d a n c e  

25  -  w i t h   a  s i g n a l   i n d i c a t i n g   t h e   c o m p l e t i o n   of   t h e   d o f f i n g  
o p e r a t i o n   o f   t h e   f i r s t   d r a w i n g   f r a m e   1.  The  s e a r c h   f o r  
a  f r e e   end  of   a  s l i v e r   d r o p p i n g   down  f rom  t h e   p e r i p h e r y  
of   t h e   can   7  i s   c a r r i e d   o u t   w i t h   t h e   c o o p e r a t i o n   o f   a  
d e t e c t i n g   means   50,  s u c h   as  a  p h o t o e l e c t r i c   t u b e ,  

30  a t t a c h e d   to   a  s u c t i o n   n o z z l e   17  o f   a  s u c t i o n   arm  13  ( s e e  
F i g .   3)  w h i l e   t h e   can   7  i s   r o t a t e d   by  means   of   t h e  
t u r n i n g   t a b l e   12,  w h e r e b y   t h e   s l i v e r   end  i s   p o s i t i o n e d  
a t   a  p r e d e t e r m i n e d   s u c t i o n   p o s i t i o n .  

The  s u c t i o n   arm  13  m o v a b l e   up  and  down  i s   p r o v i d e d  
35  so  as  to  f a c e   t h e   f r o n t   s i d e   o f   t h e   f u l l   can   7,  w h i c h  

l i f t s   up  t h e   s l i v e r   end  p o s i t i o n e d   a t   t h e   s u c t i o n  
p o s i t i o n   and  w i t h d r a w s   t h e   s l i v e r   f rom  t h e   can  7  w h i l e  
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s u c k i n g   t h e   s l i v e r   end  t h e r e b y .   The  r o o t   p o r t i o n   o f   t h e  

s u c t i o n   n o z z l e   13  c o n n e c t e d   to   a  s u c t i o n   s o u r c e   ( n o t  

shown)  i s   r e l a t e d   to   a  t u r n i n g   m e c h a n i s m   15  and  a  

s w i n g i n g   m e c h a n i s m   16  m o u n t e d   on  a  b a s e   14.  The  s u c t i o n  

5  arm  13  i s   t u r n a b l e   a t   a  p r e d e t e r m i n e d   a n g l e   s u b s t a n t i a l l y  
in  t h e   h o r i z o n t a l   p l a n e   p a s s i n g   t h r o u g h   an  u p p e r   p o s i t i o n  
t h e r e o f   by  means   o f   t h e   t u r n i n g   m e c h a n i s m   15.  F u r t h e r ,  

.  t h e   s u c t i o n   arm  13  i s   s w i n g a b l e   a t   a  p r e d e t e r m i n e d   a n g l e  

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

10  p o s i t i o n   c o r r e s p o n d i n g   to   t h e   s u c t i o n   p o s i t i o n   and  t h e  

u p p e r   p o s i t i o n .   More  s p e c i f i c a l l y ,   as  i l l u s t r a t e d   i n  

F i g s .   4  and  5,  t h e   t u r n i n g   m e c h a n i s m   15  c o m p r i s e s   a  
d i s c   101  r o t a t a b l y   m o u n t e d   on  a  s t a n d   22  and  a  m o t o r   1 0 4  

f o r   d r i v i n g   t h e   d i s c   101  t h r o u g h   g e a r s   102  and  103.   T h e  

15  s w i n g i n g   m e c h a n i s m   16  c o m p r i s e s   a  s h a f t   106  r o t a t a b l y  
h e l d   by  a  p a i r   of   s u p p o r t s   105 ,   105  and  a  m o t o r   109  f o r  

d r i v i n g   t h e   s h a f t   106  t h r o u g h   g e a r s   107  and  108 ,   o n  
w h i c h   s h a f t   106  i s   f i x e d l y   s e c u r e d   t h e   r o o t   o f   t h e  

s u c t i o n   arm  1 3 .  

20  As  shown  in  F i g .   3,  a  s u c t i o n   n o z z l e   17  i s   p i v o t e d  
a t   t h e   t i p   end  of   t h e   s u c t i o n   n o z z l e   13  and  r o t a t a b l e  

a x i a l l y   by  means   of   a  m o t o r   53.  A  m o u t h   o f   t h e   s u c t i o n  

n o z z l e   17  i s   c o v e r e d   w i t h   a  w i r e   mesh  52,  on  w h i c h   t h e  

s l i v e r   end  i s   h e l d   by  s u c t i o n   and  l i f t e d   to   to   a  s l i v e r -  

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

p o s i t i o n   C .  

A  s l i v e r   n i p p i n g   and  s u p p l y i n g   d e v i c e   18  f o r  

r e c e i v i n g   a  f r e s h   s l i v e r   31  w i t h d r a w n   f rom  t h e   f u l l   can   7 
and  s u p p l y i n g   t h e   same  to   t h e   s e c o n d   d r a w i n g   f r a m e   2  i s  

30  p r o v i d e d   i m m e d i a t e l y   u p s t r e a m   of   a  p a i r   of   f e e d  

r o l l e r s   20a ,   20b  and  a  s c r e w   g u i d e   21,  b o t h   o f   w h i c h   a r e  
s e c u r e d   on  a  f r a m e   of   a  s l i v e r   c o n v e y o r   19  e x t e n d i n g  
b a c k w a r d   f rom  t h e   b a c k   s i d e   o f   t h e   s e c o n d   d r a w i n g  
f r a m e   2.  The  s l i v e r   n i p p i n g   and  s u p p l y i n g   d e v i c e   18  i s  

35  m o u n t e d   on  a  s t a n d   22  i n s t a l l e d   on  a  b a s e m e n t   14  in   t h e  

c e n t r a l   r e g i o n   of   t h e   c a n - e x c h a n g e r   4.  I n s i d e   o f   t h e  

u p p e r   p o r t i o n   of   t h e   s t a n d   22,  a  s w i n g   arm  24  i s   p i v o t e d  
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and  r o t a t e d   b a c k   and  f o r t h ,   by  a  m o t o r   23,  a t   a  p r e d e -  
t e r m i n e d   a n g l e   in  a  v e r t i c a l   p l a n e .   A  n i p   r o l l e r   25  o f  
a  f i x e d   p o s i t i o n   i s   r o t a t a b l y   s e c u r e d   a t   t h e   u p p e r   e n d  
of   t h e   s w i n g   arm  24.  To  an  o p p o s i t e   end  o f   a  s h a f t   o f  

5  t h e   n i p   r o l l e r   25  i s   i n t e g r a l l y   f i x e d   a  f r i c t i o n  
r o l l e r   26  w h i c h ,   in  t u r n ,   i s   e n g a g e a b l e   w i t h   a n o t h e r  
f r i c t i o n   r o l l e r   27  f i x e d l y   m o u n t e d   to  an  o u t p u t   s h a f t   o f  
a  m o t o r   Ml  when  t h e   s w i n g   arm  24  i s   in   t h e   s l i v e r   n i p  
p o s i t i o n   shown  in   F i g .   2.  T h i s   n i p   r o l l e r   25  i s   m a t e d  

10  w i t h   a  d i s p l a c e a b l e   n i p   r o l l e r   28  r o t a t a b l y   m o u n t e d   a t  
t h e   end  o f   a  s w i n g   l e v e r   29  p i v o t e d   on  t h e   s w i n g   arm  24  
as  s t a t e d   b e f o r e .   The  s w i n g   l e v e r   29  i s   made  t o  
r e v e r s i b l y   r o t a t e   a t   a  p r e d e t e r m i n e d   a n g l e   a b o u t   a  p i v o t  
t h e r e o f   by  a  m o t o r   ( n o t   shown)  c o n n e c t e d   t h e r e t o ,  

15  w h e r e b y   t h e   d i s p l a c e a b l e   n i p   r o l l e r   28  i s   e n g a g e a b l e   w i t h  
and  d i s e n g a g e a b l e   f rom  t h e   n i p   r o l l e r   25  o f   t h e   f i x e d  
p o s i t i o n .  

A  d e t e c t o r   30  s u c h   as  a  p h o t o e l e c t r i c   t u b e   i s  
p r o v i d e d   f o r   d e t e c t i n g   t h e   f r o n t   end  of   t h e   s l i v e r   3 1  

20  l i f t e d   up  f rom  t h e   f u l l   can   7  by  t h e   s u c t i o n   arm  13  o n  
t h e   s t a n d   22  a t   a  p o s i t i o n   a b o v e   t h e   n i p   r o l l e r   25  w h e n  
t h e   s w i n g   arm  24  o c c u p i e s   t h e   s l i v e r   t r a n s f e r r i n g  
p o s i t i o n   as  shown  in  F i g .   2.  On  t h e   u p p e r   s u r f a c e   o f  
t h e   s t a n d   22,  a  V - s h a p e d   g u i d e   32  i s   s e c u r e d   f o r   s m o o t h l y  

25  g u i d i n g   t h e   s l i v e r   31  d u r i n g   t h e   r e v e r s i n g   o p e r a t i o n  
t h e r e o f   to   t h e   can   7.  A  r e c e i v i n g   p l a t e   ( n o t   shown)  f o r  
t h e   s l i v e r   31  w h i c h   i s   r e l e a s e d   f rom  t h e   s u c t i o n   arm  13  
may  be  p r o v i d e d   b e t w e e n   t h e   V - s h a p e d   g u i d e   32  and  t h e  
s u c t i o n   arm  13.  As  i l l u s t r a t e d   in  F i g .   1,  a  f r i c t i o n  

30  r o l l e r   33  i s   a r r a n g e d   i m m e d i a t e l y   u p s t r e a m   of   t h e   p a i r   o f  
f e e d   r o l l e r s   20a ,   20b  p r o v i d e d   on  t h e   r e a r   s i d e   of   t h e  
s e c o n d   d r a w i n g   f r a m e   2  and  i s   d r i v e n   by  t h e   f e e d  
r o l l e r   20a  t h r o u g h   t h e   c o n v e n t i o n a l   p u l l e y   and  b e l t  
m e a n s .   The  s l i v e r   31  n i p p e d   by  t h e   p a i r   o f   n i p  

35  r o l l e r s   25  and  28  i s   f o r w a r d e d   by  t h e   n o r m a l   r o t a t i o n   o f  
t h e   l a t t e r   w i t h   t h e   f r i c t i o n   r o l l e r   26  c o a x i a l l y   f i x e d  
w i t h   t h e   n i p   r o l l e r   25  b e i n g   p r e s s e d   o n t o   t h e   f r i c t i o n  
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r o l l e r   33  when  t h e   n i p   r o l l e r   25  i s   moved  to   t h e   s l i v e r  

f e e d i n g   p o s i t i o n   shown  by  an  i m a g i n a r y   l i n e   in  F i g .   2 

a c c o r d i n g   to   r o t a t i o n   of   t h e   s w i n g   arm  24.  On  t h e   o t h e r  

h a n d ,   t h e   s c r e w   g u i d e   21  i s   c o n n e c t e d   to   a  m o t o r   M2 

5  t h r o u g h   t h e   c o n v e n t i o n a l   p u l l e y   and  b e l t   means   so  t h a t  

t h e   s c r e w   g u i d e   21  makes   one  r o t a t i o n   as  t h e   f r e s h  

s l i v e r   31  i s   s u p p l i e d   b e t w e e n   t h e   f e e d   r o l l e r s   20a ,   2 0 b ,  

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

r o l l e r   20a ,   20b  a r e   t r a n s v e r s e l y   s h i f t e d   by  one  p i t c h   o f  

10  t h e   s c r e w   g u i d e   2 1 .  

The  o p e r a t i o n   of   t h e   a f o r e s a i d   a p p a r a t u s   o f   t h e  

p r e s e n t   i n v e n t i o n   w i l l   be  d e s c r i b e d   b e l o w .  

When  a  f u l l   can   s i g n a l   i s   g e n e r a t e d   f rom  an  a u t o -  

c o u n t e r   ( n o t   shown)  ,  t h e   f i r s t   d r a w i n g   f r a m e   1  i s   m a d e  

15  to   s t o p .   T h e r e a f t e r ,   t h e   c a n - e x c h a n g i n g   arm  10  and  t h e  

r o l l e r   c o n v e y o r   11  s t a r t   to   r o t a t e   a t   s u b s t a n t i a l l y   t h e  

same  t i m e ,   w h e r e b y   t h e   d o f f i n g   o p e r a t i o n   o f   t h e   f u l l  

can   5  a t   t h e   d e l i v e r y   p o s i t i o n   A  and  t h e   d o n n i n g  

o p e r a t i o n   of   t h e   e m p t y   can   6  a t   t h e   w a i t i n g   p o s i t i o n   I  

20  a r e   c a r r i e d   o u t .   S i m u l t a n e o u s l y   t h e r e w i t h ,   t h e   p u s h i n g -  
o u t   o p e r a t i o n   o f   t h e   p r e c e d i n g   f u l l   can   7  f rom  t h e  

p u s h - o u t   p o s i t i o n   B  and  t h e   p u s h i n g - i n   o p e r a t i o n   o f   t h e  

e m p t y   can   9  f rom  t h e   r e s e r v e   p o s i t i o n   H  to   t h e   w a i t i n g  

p o s i t i o n   I  a r e   a l s o   c o m p l e t e d .   A f t e r   t h e   c o m p l e t i o n   o f  

25  c a n - e x c h a n g i n g ,   t h e   s e a r c h i n g   o p e r a t i o n   f o r   t h e   s l i v e r  

end  i s   c a r r i e d   o u t   on  t h e   a s - d o f f e d   can   7  d e p o s i t e d   o n  
t h e   t u r n   t a b l e   12.  T h a t   i s ,   a c c o r d i n g   to  a  s i g n a l  

i n d i c a t i n g   t h e   c o m p l e t i o n   of   t h e   c a n - e x c h a n g i n g   o p e r a t i o n  
f rom  a  l i m i t   s w i t c h   ( n o t   shown)   ,  t h e   t u r n i n g   m e c h a n i s m   15  

30  i s   o p e r a t e d   so  t h a t   t h e   s u c t i o n   arm  13  w a i t i n g   a t   a  

w a i t i n g   p o s i t i o n   shown  by  a  s o l i d   l i n e   in  F i g .   1  t u r n s  
c o u n t e r - c l o c k w i s e   to   an  o p e r a t i n g   p o s i t i o n   shown  by  a n  

i m a g i n a r y   l i n e   in  F i g .   1.  T h e n ,   t h e   s u c t i o n   arm  13  i s  

l o w e r e d   down  f rom  an  u p p e r   p o s i t i o n   to   a  l o w e r   p o s i t i o n  

35  shown  by  an  i m a g i n a r y   l i n e   in  F i g .   2  by  means   o f   t h e  

s w i n g i n g   m e c h a n i s m   16.  When  t h e   s u c t i o n   n o z z l e   17  o f  

t h e   s u c t i o n   arm  13  r e a c h e s   t h e   v i c i n i t y   o f   t h e   p e r i p h e r y  
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of   t h e   can   7  a t   t h e   p u s h - o u t   p o s i t i o n   Bf  s u c t i o n   of   t h e  
s u c t i o n   n o z z l e   17  i s   commenced   .  When  t h e   s u c t i o n   arm  13  
a r r i v e s   a t   t h e   l o w e r   p o s i t i o n   to   o p e r a t e   a  l i m i t   s w i t c h  

( n o t   s h o w n ) ,   t h e   t u r n -   t a b l e   12  i s   made  to   t u r n ,   w h i c h ,  

5  in  t u r n ,   r o t a t e s   t h e   f u l l   can   7  in   t h e   a r r o w e d   d i r e c t i o n  

so  t h a t   t h e   f r o n t   end  of   t h e   s l i v e r   d r o p p i n g   down  f r o m  
t h e   p e r i p h e r y   of   t h e   can  7  i s   s u c k e d   and  h e l d   on  a  w i r e  
mesh  52  c o v e r i n g   a  m o u t h   o f   t h e   s u c t i o n   n o z z l e   17.  U p o n  
t h e   d e t e c t i o n   of   t h e   s l i v e r   end  by  a  d e t e c t o r   50  

10  i n c o r p o r a t e d   in   t h e   s u c t i o n   n o z z l e   17,  t h e   t u r n - t a b l e   12  
i s   made  to   s t o p ,   and ,   s i m u l t a n e o u s l y   t h e r e w i t h ,   t h e  

s w i n g i n g   m e c h a n i s m   16  i s   o p e r a t e d   so  t h a t   t h e   s u c t i o n  

arm  13  i s   d i s p l a c e d   f rom  t h e   l o w e r   p o s i t i o n   to   t h e   u p p e r  
p o s i t i o n ,   w h e r e b y   t h e   s l i v e r   31  i s   w i t h d r a w n   f rom  t h e  

15  f u l l   can   7.  When  t h e   s u c t i o n   arm  13  r e a c h e s   t h e   u p p e r  
p o s i t i o n ,   t h e   t u r n i n g   m e c h a n i s m   15  i s   a g a i n   o p e r a t e d   t o  
make  t h e   s u c t i o n   arm  13  r o t a t e   in  t h e   c l o c k w i s e   d i r e c t i o n  

in  F i g .   1  and  r e t r e a t   to   t h e   p o s i t i o n   of   a  s o l i d   l i n e .  

A c c o r d i n g   to   t h i s   o p e r a t i o n ,   t h e   s l i v e r   31  l i f t e d   u p  
20  f rom  t h e   can   7  can  be  i n t r o d u c e d   b e t w e e n   t h e   p a i r   of   n i p  

r o l l e r s   25  and  28  of   t h e   s l i v e r   n i p p i n g   and  s u p p l y i n g  
d e v i c e   18  w a i t i n g   w i t h   b o t h   t h e   r o l l e r s   25,   28  b e i n g  

s e p a r a t e d   f rom  e a c h   o t h e r   to   fo rm  an  o p e n i n g   t h e r e -  

b e t w e e n ,   as  shown  in  F i g .   2.  N e x t ,   when  a  d e t e c t o r   30  

25  s u c h   as  a  p h o t o e l e c t r i c   t u b e   d e t e c t s   t h e   s l i v e r   31  
i n t r o d u c e d   b e t w e e n   t h e   n i p   r o l l e r s   25  and  28,   a  s i g n a l  
i s   g e n e r a t e d   t h e r e f r o m   to  s t a r t   a  m o t o r   ( n o t   shown)  t o  
d i s p l a c e   t h e   n i p   r o l l e r   28  in   t h e   c l o c k w i s e   d i r e c t i o n   a s  
shown  in  F i g .   2,  w h e r e b y   t h e   r o l l e r s   25  and  28  e n g a g e  

30  w i t h   e a c h   o t h e r   and  n i p   t h e   s l i v e r   31  t h e r e b e t w e e n .  

Upon  t h e   c o m p l e t i o n   o f   t h e   n i p p i n g   of   t h e   s l i v e r   by  t h e  

n i p   r o l l e r s   25,  28,  s u c t i o n   t r a n s m i t t e d   to  t h e   s u c t i o n  

n o z z l e   17  i s   i n t e r r u p t e d ,   and  t h e   end  p o r t i o n   o f   t h e  
s l i v e r   31  l i f t e d   by  t h e   s u c t i o n   n o z z l e   17  i s   d r o p p e d  

35  down  on  t h e   p r o t e c t o r   ( n o t   shown)  .  A f t e r   r e l e a s i n g  
of   t h e   s l i v e r   end  f rom  t h e   s u c t i o n   n o z z l e , ,   t h e   m o t o r   Ml  
i s   made  to   s t a r t   to   c a u s e   t h e   r e v e r s i n g   of   t h e   n i p  
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r o l l e r s   25,  28  t h r o u g h   t h e   f r i c t i o n   r o l l e r s   27  and  2 6 ,  
w h e r e b y   t h e   s l i v e r   31  i s   b a c k e d   to  t h e   f u l l   can   7.  T h e  
m o t o r   Ml  i s   made  to   s t o p   i m m e d i a t e l y   b e f o r e   t h e   s l i v e r  
end  p a s s e s   t h r o u g h   t h e   n i p   zone   b e t w e e n   t h e   n i p   r o l l e r s  

5  25,  28  by  t h e   a c t i o n   o f   t h e   d e t e c t o r   30.  A c c o r d i n g   t o  
t h i s   r e v e r s i n g   of   t h e   n i p   r o l l e r s   25,   28,  a  l e n g t h   o f  
t h e   f r e e   end  of   t h e   s l i v e r   31  e x t e n d i n g   o u t   f rom  t h e   n i p  
zone   of   t h e   n i p   r o l l e r s   25,  28  b e c o m e s   v e r y   s h o r t .   T h e  
s l i v e r   n i p p i n g   and  s u p p l y i n g   d e v i c e   18  i s   m a i n t a i n e d   i n  

10  t h e   s t a t e   w i t h   t h e   n i p   r o l l e r s   25,  28  h o l d i n g   t h e   s l i v e r  
end  u n t i l   t h e   n e x t   d o f f i n g   of   t h e   f i r s t   d r a w i n g   f r a m e   1 
and  t h e   n e x t   can   s u p p l y   f o r   t h e   s e c o n d   d r a w i n g   f r a m e   2 
a r e   c o m p l e t e d .  

When  t h e   s u p p l y   can   8  in   t h e   m o s t   p r e c e d i n g  
15  p o s i t i o n   G  has   become   n e a r l y   e m p t y   and  a  t a i l   end  of   t h e  

s l i v e r   is1  c l o s e   to   t h e   f e e d   r o l l e r s   20a  and  20b ,   a  s i g n a l  
i s   g e n e r a t e d   f rom  a  d e t e c t o r   ( n o t   shown)   f o r   s u p p l y i n g   a  
f r e s h   s l i v e r .   A c c o r d i n g   to   t h i s   s i g n a l ,   t h e   m o t o r   23  i s  
made  to  s t a r t   to   c a u s e   t h e   s w i n g   arm  24  t o g e t h e r   w i t h  

20  t h e   n i p   r o l l e r s   25,  28  to   d i s p l a c e   f o r w a r d   f rom  a b o v e  
s a i d   n i p   p o s i t i o n   to   a  f e e d   p o s i t i o n .   B e c a u s e   t h e   l e n g t h  
of   t h e   s l i v e r   end  p r o j e c t e d   o u t   f rom  t h e   n i p   r o l l e r s   2 5 ,  
28  i s   v e r y   s h o r t ,   t h i s   p o r t i o n   of   t h e   s l i v e r   i s   k e p t  
s t r a i g h t   w i t h o u t   b e n d i n g   d u r i n g   t h e   d i s p l a c e m e n t .   U p o n  

25  a r r i v a l   o f   t h e   n i p   r o l l e r s   25,  28  a t   t h e   s l i v e r -   f e e d i n g  
p o s i t i o n ,   t h e   f r i c t i o n   r o l l e r   26  c o a x i a l l y   f i x e d   w i t h  
t h e   n i p   r o l l e r   25  i s   p r e s s e d   o n t o   t h e   r o t a t i n g   f r i c t i o n  
r o l l e r   33,  w h e r e b y   t h e   n i p   r o l l e r s   25,   28  a r e   r o t a t e d   i n  
t h e   n o r m a l   d i r e c t i o n   so  t h a t   t h e   f r o n t   end  of   t h e   f r e s h  

30  s l i v e r   31  h e l d   t h e r e b y   i s   f o r w a r d e d   b e t w e e n   t h e   f e e d  
r o l l e r s   20a ,   20b .   As  t h e   f r e s h   s l i v e r   31  i s   n i p p e d  
b e t w e e n   t h e   f e e d   r o l l e r s   20a ,   20b ,   t h e   s c r e w   g u i d e   2 1  
a r r a n g e d   u p s t r e a m   t h e r e o f   i s   c a u s e d   to   make  one  r o t a t i o n  
by  means   o f   t h e   m o t o r   M2  so  t h a t   t h e   o l d e r   s l i v e r s   n o w  

35  b e i n g   p r o c e s s e d   a r e   t r a n s v e r s e l y   d i s p l a c e d   by  one  p i t c h  
of   t h e   s c r e w   g u i d e   2 1 .  

G e n e r a l l y   s p e a k i n g ,   s i n c e   i t   i s   d i f f i c u l t   t o  
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p r e c i s e l y   m a t c h   t h e   f r o n t   end  of   t h e   f r e s h   s l i v e r   w i t h  
t h e   t a i l   end  of   t h e   e x h a u s t i n g   s l i v e r ,   t h e r e   may  be  a  
s m a l l   gap   or   a  l a p   b e t w e e n   t h e   two  e n d s   d u r i n g   t h e   a b o v e  

o p e r a t i o n ,   w h e r e b y   t h e   r e s u l t a n t   s l i v e r   d e l i v e r e d   f r o m '  

5  t h e   s e c o n d   d r a w i n g   f r a m e   2  i s   l i a b l e   to   i n c l u d e   a  
t h i c k e r   or  t h i n n e r   p o r t i o n   c o r r e s p o n d i n g   to   t h e   l a p p e d  
e n d s   or   t h e   gap  in   t h e   c a s e   of   t h e   c o n v e n t i o n a l   s y s t e m .  
Such  u n e v e n n e s s   o f   t h e   r e s u l t a n t   s l i v e r ,   h o w e v e r ,   can   b e  
a v o i d e d   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   due  to   t h e  

10  p r o v i s i o n   of   t h e   a u t o - l e v e l e r .  

Once  t h e   s l i v e r   31  i s   c a u g h t   b e t w e e n   t h e   n i p   o f   t h e  
f e e d   r o l l e r s   of   20a  and  20b ,   t h e   s l i v e r   31  i s   r e l e a s e d  
f rom  t h e   n i p   zone   b e t w e e n   t h e   n i p   r o l l e r s   25  and  28  
t h r o u g h   t h e   b a c k w a r d   s w i n g   m o t i o n   of   t h e   s w i n g   l e v e r   29  

15  c a u s e d   by  t h e   m o t o r   ( n o t   shown)  ,  b e c a u s e   t h i s   m o t i o n   o f  
t h e   l e v e r   29  c a u s e s ,   in   t u r n ,   t h e   d i s e n g a g e m e n t   of   t h e  
n i p   r o l l e r   28  f rom  t h e   n i p   r o l l e r   25.  T h u s ,   t h e   f r e s h  
s l i v e r   31  i s   c o n t i n u o u s l y   s u p p l i e d   to   a  s p a c e   o f   t h e  

s c r e w   g u i d e   21  p r e p a r e d   by  t h e   t r a n s v e r s e   d i s p l a c e m e n t  

20  o f   t h e   o l d e r   s l i v e r s .  

A f t e r   t h e   r e l e a s e   o f   t h e   f r e s h   s l i v e r   31  f rom  t h e  
n i p   r o l l e r s   25,  28,  t h e   s w i n g   arm  24  t o g e t h e r   w i t h   t h e  

n i p   r o l l e r s   25  and  28  i s   made  to   r e v e r s e   f rom  t h e   f e e d  

p o s i t i o n   to   t h e   n i p   p o s i t i o n   t h r o u g h   t h e   a c t i o n   of   t h e  

25  m o t o r   23  and  m a i n t a i n e d   in   t h e   l a t t e r   p o s i t i o n   w h i l e   t h e  
n i p   r o l l e r s   25  and  28  a r e   s e p a r a t e d   f rom  e a c h   o t h e r  
u n t i l   t h e   n e x t   s l i v e r   s u p p l y   i s   n e e d e d .  

The  a b o v e s a i d   o p e r a t i o n s   a r e   r e p e a t e d   as  t h e   d o f f i n g  
of   t h e   f u l l   can   f rom  t h e   f i r s t   d r a w i n g   f r a m e   i s   c o m p l e t e d  

30  and  one  o f   t h e   s u p p l y   can  f o r   t h e   s e c o n d   d r a w i n g   f r a m e   i s  
e x h a u s t e d .  

In  F i g .   8,  a n o t h e r   e m b o d i m e n t   of   t h e   s l i v e r   n i p p i n g  
and  f e e d i n g   d e v i c e   18  i s   i l l u s t r a t e d ,   in   w h i c h ,   i n s t e a d  
of   a  p a i r   o f   s i m p l e   n i p   r o l l e r s   25  and  28  of   t h e   a b o v e  

35  e m b o d i m e n t ,   a  p a i r   of   n i p   r o l l e r s   w i t h   a p r o n s   25A  a n d  
28A,  s u c h   as  a  t e n s o r   b a r   t y p e ,   a r e   u t i l i z e d .   B e c a u s e  
t h e   n i p   zone   o f   t h e   a p r o n e d   n i p   r o l l e r s   25A  and  28A  i s  
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l o n g e r   t h a n   t h a t   of   t h e   f o r m e r   e m b o d i m e n t ,   t h e   s l i v e r  

end  w a i t i n g   in  t h e   n i p   p o s i t i o n   w h i l e   h e l d   b e t w e e n   t h e  

p a i r   of   r o l l e r s   can   be  p e r f e c t l y   c o n c e a l e d   w i t h i n   t h e  

n i p   zone   of   t h e   a p r o n e d   n i p   r o l l e r s   25A  and  28A  so  a s  

5  n o t   to   damage   t h e   s l i v e r   e n d .  

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

r o l l e r   27  f o r   t h e   r e v e r s i n g   o f   t h e   n i p   r o l l e r   25,  a n d  

t h e   f r i c t i o n   r o l l e r   26  a s s o c i a t e d   w i t h   t h e   n i p   r o l l e r   2 5  

and  t h e   f r i c t i o n   r o l l e r   33  p r o v i d e d   on  t h e   s e c o n d   d r a w i n g  

10  f r a m e   f o r   t h e   f o r w a r d i n g   o f   t h e   n i p   r o l l e r   25,  i t   may  b e  

p o s s i b l e   to   p r o v i d e   a  r e v e r s i b l e   m o t o r   ( n o t   shown)   o n  

t h e   s w i n g   arm  24,  by  w h i c h   t h e   n i p   r o l l e r s   25  and  28  a r e  

r o t a t a b l e   in  b o t h   of   t h e   n o r m a l   and  r e v e r s e   d i r e c t i o n s  

t h r o u g h   t h e   u s u a l   p u l l e y   and  b e l t   m e a n s .   F u r t h e r ,   a n  

15  e l e m e n t   m o v a b l e   in  a  s t r a i g h t   p a t h   may  be  u t i l i z e d   f o r  

c a r r y i n g   t h e   n i p   r o l l e r s   in   p l a c e   of   t h e   s w i n g   arm  24  o f  

t h e   p r e c e d i n g   e m b o d i m e n t .  

As  d e s c r i b e d   a b o v e ,   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 ,   s i n c e   t h e   f r o n t   end  of   t h e   f r e s h   s l i v e r   i s  

20  h e l d   b e t w e e n   t h e   n i p   r o l l e r s   in  s u c h   a  s t a t e   t h a t   t h e  

end  i s   p r o j e c t e d   as  s h o r t   as  p o s s i b l e   f rom  t h e   n i p   z o n e ,  
t h e   b e n d i n g   of   t h e   s l i v e r   end  i s   a v o i d a b l e   d u r i n g   t h e  

d i s p l a c e m e n t   t h e r e o f   f rom  t h e   n i p   p o s i t i o n   to   t h e   f e e d  

p o s i t i o n ,   w h e r e b y   t h e   s l i v e r   end  i s   s m o o t h l y   s u p p l i e d   t o  

25  t h e   f e e d   s y s t e m   of   t h e   s e c o n d   d r a w i n g   f r a m e ,   w h i c h ,   i n  

t u r n ,   e l i m i n a t e s   t h e   t h i c k n e s s   v a r i a n c e   of   t h e   r e s u l t a n t  

s l i v e r   and  t h e   b l o c k a g e   o f   a  t r u m p e t   p r o v i d e d   on  a  c o i l e r  

m o t i o n   of   t h e   s e c o n d   d r a w i n g   f r a m e .   In  a d d i t i o n ,   s i n c e  

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

30  e l i m i n a t e d   d u r i n g   t h e   f e e d i n g   o p e r a t i o n ,   means   f o r  

c o l l e c t i n g   t h e   w a s t e   s l i v e r ,   s u c h   as  a  f i l t e r   b o x ,   i s  

u n n e c e s s a r y ,   a n d ,   of   c o u r s e ,   w a s t e   i s   d e c r e a s e d   to   a  

g r e a t   e x t e n t .   P r o v i s i o n   of   t h e   a u t o - l e v e l e r   i m p r o v e s  
t h e   v a r i a n c e   of   t h e   s l i v e r   t h i c k n e s s   e v e n   t h o u g h   t h e  

35  f r o n t   end  of   t h e   f r e s h   s l i v e r   and  t h e   t a i l   end  of   t h e  

e x h a u s t i n g   s l i v e r   i s   s o m e w h a t   s e p a r a t e d   f rom  or   l a p p e d  
w i t h   e a c h   o t h e r .  
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CLAIMS 

1.  A  m e t h o d   f o r   s e q u e n t i a l l y   f e e d i n g   a  f r e s h  

s l i v e r   in  a  can  d e l i v e r e d   f rom  a  f i r s t   d r a w i n g   f r a m e   t o  

a  f e e d   r o l l e r   means   of   a  s e c o n d   d r a w i n g   f r a m e   d i s p o s e d  
d o w n s t r e a m   of   t h e   f o r m e r   and  p r o v i d e d   w i t h   an  a u t o -  

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

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

two  f r a m e s   h a v i n g   a r r a n g e d   t h e r e b e t w e e n   an  a u t o m a t i c  

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

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

10  f r a m e ,   and ,   in   t u r n ,   b r i n g s   b a c k   an  e m p t y   can   f rom  a  

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

d r a w i n g   f r a m e ,   c h a r a c t e r i z e d   in  t h a t   t h e   m e t h o d   c o m p r i s e s  

s t e p s   o f :  

h o l d i n g   a  f i r s t   p o r t i o n   a  f r o n t   end  of   a  

^5  f r e s h   s l i v e r   up  f rom  a  f u l l   can   d o f f e d   f rom  t h e   d e l i v e r y  

p o s i t i o n   o f   t h e   f i r s t   d r a w i n g   f r a m e ;  

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

t h e   s l i v e r   b e n e a t h   t h e   f i r s t   p o r t i o n   by  means   o f   a  p a i r  

o f   n i p   r o l l e r s ;  

2o  r e v e r s e l y   r o t a t i n g   t h e   n i p   r o l l e r s   t o  

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

h o l d i n g   of   t h e   s l i v e r   a t   t h e   f i r s t   p o r t i o n   so  t h a t   a n  

end  of   t h e   s l i v e r   p r o j e c t e d   o u t   f rom  a  n i p   zone   of   t h e  

n i p   r o l l e r s   i s   s h o r t e n e d ;  

25  n o r m a l l y   r o t a t i n g   t h e   n i p   r o l l e r   t o  

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

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

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

t h e   two  s l i v e r s   p o r t i o n   b e i n g   d r a f t e d   to   be  e q u a l i z e d  

30  w i t h   t h e   o t h e r   n o r m a l   p o r t i o n   o f   t h e   s l i v e r   by  means   o f  

t h e   a u t o - l e v e l e r .  

2.  An  a p p a r a t u s   f o r   s e q u e n t i a l l y   f e e d i n g   a  f r e s h  

s l i v e r   in   a  can   d e l i v e r e d   f rom  a  f i r s t   d r a w i n g   f r a m e   t o  

a  f e e d   r o l l e r   means   of   a  s e c o n d   d r a w i n g   f r a m e   d i s p o s e d  

35  d o w n s t r e a m   of   t h e   f o r m e r   and  p r o v i d e d   w i t h   an  a u t o -  

l e v e l e r   f o r   c o n t r o l l i n g   a  t h i c k n e s s   u n e v e n n e s s   of   s h o r t e r  
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and  l o n g e r   p e r i o d s   in  a  s l i v e r   p r o c e s s e d   t h e r e b y ,   t h e  
two  f r a m e s   h a v i n g   a r r a n g e d   t h e r e b e t w e e n   an  a u t o m a t i c  
c a n - e x c h a n g e r   w h i c h   c a r r i e s   a  f u l l   can  f rom  a  d e l i v e r y  
p o s i t i o n   of   t h e   f i r s t   d r a w i n g   f r a m e   to   t h e   s e c o n d   d r a w i n g  

5  f r a m e ,   a n d ,   in  t u r n ,   b r i n g s   b a c k   an  e m p t y   can  f rom  a  
s u p p l y   p o s i t i o n   o f   t h e   s e c o n d   d r a w i n g   f r a m e   to   t h e   f i r s t  
d r a w i n g   f r a m e ,   c h a r a c t e r i z e d   in  t h a t   t h e   a p p a r a t u s  
c o m p r i s e s  

a  t u r n - t a b l e   a r r a n g e d   midway   of   a  p a t h  
10  f o r   c o n v e y i n g   a  can   t r a n s f e r r e d   f rom  t h e   d e l i v e r y  

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

a  s u c t i o n   n o z z l e   f o r   h o l d i n g   a  f r o n t   e n d  
of   t h e   f r e s h   s l i v e r   d r o p p i n g   down  f rom  a  p e r i p h e r y   of   t h e  

15  can   and  f o r   l i f t i n g   t h e   same  up  to   a  s l i v e r - t r a n s f e r r i n g  
p o s i t i o n ;  

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

20  of   t h e   s e c o n d   d r a w i n g   f r a m e ,   one  o f   t h e   n i p   r o l l e r   b e i n g  
m o v a b l e   away  f rom  and  c l o s e   to   t h e   o t h e r   f o r   r e l e a s e a b l y  
n i p p i n g   t h e   f r o n t   end  o f   t h e   f r e s h   s l i v e r ;  

a  f i r s t   d r i v i n g   means   f o r   r e v e r s e l y  
r o t a t i n g   t h e   n i p   r o l l e r s   to   b a c k   t h e   s l i v e r   t o w a r d   t h e  

25  can   and  a  s e c o n d   d r i v i n g   means   f o r   n o r m a l l y   r o t a t i n g   t h e  
n i p   r o l l e r s   to   f o r w a r d   t h e   s l i v e r   t o w a r d   t h e   f e e d   r o l l e r  
m e a n s ;   a n d  

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

30  3.  An  a p p a r a t u s   as  d e f i n e d   by  c l a i m   2,  c h a r a c t e r -  
i z e d   in  t h a t   t h e   n i p   r o l l e r s   c o m p r i s e   a  f i r s t   r o l l e r  
r o t a t a b l y   m o u n t e d   d i r e c t l y   a t   an  end  o f   a  s w i n g   a r m  
p i v o t e d   on  a  s t a n d   and  a  s e c o n d   r o l l e r   m o u n t e d   a t   an  e n d  
of   a  s w i n g   l e v e r   p i v o t e d   on  t h e   swir ig   arm;   t h e   s w i n g   a r m  

35  b e i n g   r o t a t a b l e   so  t h a t   t h e   f i r s t   r o l l e r   i s   d i s p l a c e a b l e  
b e t w e e n   t h e   s l i v e r - t r a n s f e r r i n g   p o s i t i o n   and  t h e   s l i v e r -  
f e e d i n g   p o s i t i o n ,   and  t h e   s w i n g   l e v e r   b e i n g   r o t a t a b l e  
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r e l a t i v e   to  t h e   s w i n g   arm  so  t h a t   t h e   s e c o n d   r o l l e r   i s  

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

r o l l e r   and  a  p o s i t i o n   r e l e a s e a b l e   f rom  t h e   same?  and  t h e  

f i r s t   d r i v i n g   means   f o r   r e v e r s e l y   r o t a t i n g   t h e   f i r s t  

5  r o l l e r   i s   p r o v i d e d   on  t h e   s t a n d   so  t h a t   f i r s t   r o l l e r   i s  

d r i v e n   when  t h e   same  i s   in   t h e   s l i v e r - t r a n s f e r r i n g  

p o s i t i o n .  

4.  An  a p p a r a t u s   as  d e f i n e d   by  c l a i m   2,  c h a r a c t e r -  

i z e d   in   t h a t   t h e   f i r s t   and  s e c o n d   d r i v i n g   means   f o r  

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

common  r e v e r s i b l e   m o t o r   p r o v i d e d   on  t h e   s w i n g a b l e   a r m .  
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