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A  bulk  material  feeder  (10)  has  two  rollers  (12,14),  at 
least  the  lower  (14)  of  which  is  driven  (24,26).  Strip  material 
(34)  is  threaded  around  the  side  of  the  upper  roller  (12) 
toward  the  direction  of  feed,  between  the  rollers  (12,14), 
around  the  side  of the  lower  roller  (14)  opposite  the  direction 
of  feed  and  to  downstream  machinery  (38)  spaced  from  the 
feeder  (10).  Roller  (12,14)  spacing  is  greater  than  material 
(34)  thickness  precluding  compression  of  the  material  (34). 
Feed  is  produced  by  friction  between  the  roller  (14)  and 
material  (34)  only  Feed  rate  is  greater  than  usage  thereby 
producing  a  depending  loop  (40)  between  the  feeder  (10)  and 
the  downstream  machinery  (38).  In  one  embodiment,  in- 
creasing  loop  (40)  size  decreases  material  (34)  and  roller  (14) 
contact,  causing  relative  slippage  and  a  discontinuance  of 
feed.  In  another  embodiment,  both  rollers  (12, 14)  are  driven 
and  loop  (40)  size  is  limited  by  a  photoelectric  device  (42)  and 
associated  control  circuitry 



T e c h n i c a l   F i e l d  

T h i s   i n v e n t i o n   r e l a t e s   to  m a c h i n e s   w h i c h  

p o s i t i v e l y   and  v a r i a b l y   f e e d   m a t e r i a l   f rom  b u l k  

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

B a c k g r o u n d   A r t  

Many  m a c h i n e s   or  m a c h i n e   p r o c e s s e s   u t i l i z e  

b u l k   m a t e r i a l   in  t he   f o r m   of   s t r i p s   wound  in  a  c o i l  

or  s t o r e d   in  a  c o n t a i n e r   as  a  s t a r t i n g   p o i n t   f o r  

o p e r a t i o n s   w h i c h   r e s u l t   in  a  f i n i s h e d   p r o d u c t .   S u c h  

m a c h i n e r y   is  commonly   u s e d   in  c o n j u n c t i o n   w i t h   a n  

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

c o n f i g u r a t i o n   i n t o   t h e   d o w n s t r e a m  m a c h i n e   or  m a c h i n e s .  

Th i s   f e e d   a p p a r a t u s   m u s t   be  c a p a b l e   of  p o s i t i v e l y  

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

to  v a r i a b l e   m a t e r i a l   r e q u i r e m e n t s ,   and  s h o u l d   n o t  

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

E x i s t i n g   f e e d   a p p a r a t u s   u s u a l l y   i n c l u d e s  

a t   l e a s t   one  s e t   of   two  r o l l e r s   w h i c h   r o t a t e   i n  

o p p o s i t e   d i r e c t i o n s   and  c o m p r e s s   the   m a t e r i a l   to  b e  

fed   t h e r e b e t w e e n   in  o r d e r   to   p r o v i d e   a  p o s i t i v e   d r i v e .  

A f t e r   e x i t i n g   t h e s e   r o l l e r s ,   t he   m a t e r i a l   f a l l s   i n t o  

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

f e e d   r a t e   is  c o n t r o l l e d   by  means   of  a  s o - c a l l e d  

m a c h a n i c a l   " d a n c e r "   w h i c h   c o n s i s t s   of  two  or  m o r e  
l i m i t   s w i t c h e s   p o s i t i o n e d   to   i n t e r c e p t   the   m a t e r i a l  

l o o p .   O p e r a t i o n   of  t h e s e   l i m i t   s w i t c h e s   p r o v i d e s  

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

c o n n e c t e d   to  t he   r o l l e r s .   O n - o f f   o p e r a t i o n   of  t h e  



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

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

v i o u s l y   d e s c r i b e d   i s   p a r t i c u l a r l y   a d a p t e d   to  t he   t i r e  

b u i l d i n g   i n d u s t r y .   In  t i r e   b u i l d i n g   r u b b e r   s t r i p s   a r e  

t a k e n   f rom  a  s u p p l y  s o u r c e ,   f e d   t h r o u g h  t h e   f e e d   a p p a r a t u s  

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

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

s p e e d   of  t h e   s t r i p   m a t e r i a l   in  o r d e r   t h a t   a  p r e d e t e r m i n e d  

a m o u n t   of  r u b b e r   be  made  a v a i l a b l e  f o r   t i r e  b u i l d i n g  

i t s e l f .  

T h i s   t y p e   of  m a c h i n e r y   has   n o t   p r o v e n   e n t i r e l y  

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

t e n s i o n   b e t w e e n   p a i r s   of  r o l l e r s ,   and  may  c a u s e   m a t e r i a l  

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

f rom  s t o r a g e .   A l s o ,   s u c h   m a c h i n e r y   i s   o f t e n   u n d u l y   l a r g e  

and  c u m b e r s o m e   and  i s   r e l a t i v e l y   u n s a f e   in  t h a t   an  o p e r a t o r ,  

or  t h e   l i k e ,   can  come  i n t o   c o n t a c t   w i t h   t h e   m o v i n g  

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

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

o p e r a t o r   i n t o   t h e   m a c h i n e .  

The  p r e s e n t   i n v e n t i o n   i s   d i r e c t e d   to   o v e r c o m i n g   one  o r  

more   of  t h e   p r o b l e m s   as  s e t   f o r t h   a b o v e .  

D i s c l o s u r e   of  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   p r o v i d e s   a  b u l k   m a t e r i a l   f e e d  

a p p a r a t u s   w h i c h   i s   e x t r e m e l y   c o m p a c t   in  s i z e ,   and ,   a f t e r  

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

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

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

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

s i o n   s t r e s s e s   in  t he   m a t e r i a l ,   v a r i e s   m a t e r i a l   f e e d   w i t h -  

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

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

an  a l a r m   when  t h e   end  of  t h e   s t o c k  i s   r e a c h e d .  

More  p a r t i c u l a r l y ,   in  one  a s p e c t   of  t he   i n v e n t i o n ,  

m a t e r i a l   i s   l o o p e d   o v e r   a  p r i m a r y   d r i v e   r o l l e r ,   t h r e a d e d  

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

s e p a r a t e d   f rom  t h e   p r i m a r y   r o l l e r ,   and  d i r e c t e d  

s u b s t a n t i a l l y   h o r i z o n t a l   t o  



s u b s e q u e n t   p r o c e s s i n g   m a c h i n e r y .   The  s e c o n d a r y  

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

r o l l e r   and  r o l l e r   s e p a r a t i o n   i s   s u c h   t h a t   t h e r e   i s  

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

s e c o n d a r y   r o l l e r   and  t h e   m a t e r i a l .   T h i s   r e d u c e d  

c o n t a c t   a l l o w s   the   s e c o n d a r y   r o l l e r   to   s l i p   r e l a t i v e  

to  t he   m a t e r i a l   and  t h u s   m a i n t a i n   a  s m a l l   amoun t   o f  

t e n s i o n   on  t he   m a t e r i a l   in  o r d e r   to  p r o v i d e   p o s i t i v e  

c o n t a c t   b e t w e e n   t he   m a t e r i a l   and  the   p r i m a r y   r o l l e r .  

M a t e r i a l   f e e d   r a t e   is   s l i g h t l y   h i g h e r   t h a n  

t h a t   w h i c h   is  n e c e s s a r y   f o r   t h e   p r o p e r   o p e r a t i o n   o f  

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

m a t e r i a l   to  f a l l   i n t o   a  l o o p   b e t w e e n   t h e   f e e d   a p p a r a t u s  

and  the   s u b s e q u e n t   m a c h i n e r y .   A  p h o t o e l e c t r i c  

d e t e c t o r   s e n s e s   t h e   s i z e   of  t he   l o o p   and  c o n t r o l s  

m a t e r i a l   f e e d   r a t e   by  a l t e r n a t e l y   s t a r t i n g   a n d  

s t o p p i n g   the   p r i m a r y   and  s e c o n d a r y   r o l l e r s .   In  t h i s  

m a n n e r ,   a  v a r i a b l e   f e e d   r a t e   is   a c h i e v e d   w i t h o u t  

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

o t h e r   t h a n   t h e   d r i v e   r o l l e r s   t h e m s e l v e s .  

In  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 

s i n g l e   d r i v e   r o l l e r   i s   u t i l i z e d   w h i c h   a u t o m a t i c a l l y  

p r o v i d e s   v a r i a b l e   m a t e r i a l   f e e d   and  f e e d   s t a r t - u p  

w i t h o u t   t he   n e c e s s i t y   of  p r o v i d i n g   l o o p - s e n s i n g  

d e v i c e s   or  s t a r t i n g   and  s t o p p i n g   t he   d r i v e   r o l l e r  

m o t o r .   V a r i a b l e   f e e d   is  a c c o m p l i s h e d   by  p r o v i d i n g  

l i m i t e d   c o n t a c t   b e t w e e n   the   m a t e r i a l   and  t h e   d r i v e  

r o l l e r .   A  f e e d   r a t e   g r e a t e r   t h a n   d o w n s t r e a m   u s a g e  

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

a p p a r a t u s   and  s u b s e q u e n t   m a c h i n e r y   w h i c h   r e d u c e s  



c o n t a c t   b e t w e e n  t h e   d r i v e   r o l l e r   and  t h e   m a t e r i a l .  

At  a  c e r t a i n   r e d u c t i o n   in   c o n t a c t   a r e a ,   t h e   d r i v e  

r o l l e r   s l i p s   r e l a t i v e   to   t h e   m a t e r i a l   t h e r e b y  

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

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

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

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

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

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

p r o v i d e d   b e l o w   t h e   l o w e r   r o l l e r   w h i c h   i s   u t i l i z e d  

to   s t o p   t he   d r i v e   m o t o r   and  p r o v i d e   an  a l a r m   s i g n a l .  

The  t r i p   w i r e   is   s i t u a t e d   so  as  t o   i n t e r c e p t   t h e   e n d  

o f   t h e   m a t e r i a l   as  i t   f a l l s   f rom  t h e   f e e d   a p p a r a t u s  

and  a c t i v a t e s   a  s w i t c h   to   p r o v i d e   t h e   s t o p   a n d  

a l a r m   f u n c t i o n s .  

B r i e f   D e s c r i p t i o n   of   D r a w i n g s  

F i g .   1 - i s   a  f r o n t   e l e v a t i o n   o f   an  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 ;  

F i g .   2  i s   a  s i d e   e l e v a t i o n   of   t h e   e m b o d i -  

m e n t   of   t h e   i n v e n t i o n   shown  in  F i g .   1;  a n d  

F i g .   3  i s   a  s i d e   e l e v a t i o n  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 .  

B e s t   Mode  f o r   C a r r y i n g   o u t   t h e   I n v e n t i o n  

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

F i g s .   1  and  2,  a  b u l k   m a t e r i a l   h a n d l e r   and  f e e d e r   10  

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

12  and  a  s e c o n d a r y   r o l l e r   14  m o u n t e d   in   a  v e r t i c a l l y  

s p a c e d   a r r a n g e m e n t   o n  a   f r a m e   16.  The  e n d s   of   t h e  

r o l l e r s   12  and  14  i n c l u d e  s p r o c k e t s   18  and  20  d r i v e n  

t h r o u g h   a  c h a i n   22  by  a  m o t o r   24  and  d r i v e   s p r o c k e t   2 6 .  



The  c h a i n   22  is   so  a r r a n g e d   a r o u n d   t he   s p r o c k e t s   18  

and  20  so  as  to  d r i v e   t he   r o l l e r s   12  and  14  i n  

o p p o s i t e   d i r e c t i o n s .  

The  f r a m e   16  f u r t h e r   i n c l u d e s   an  o u t w a r d l y  

p r o j e c t i n g   arm  28  w h i c h   p r o j e c t s   o v e r   a  s t o r a g e   c o n -  

t a i n e r   30  and  t e r m i n a t e s   in  a  g u i d e   r o l l e r   3 2 .  

Bu lk   m a t e r i a l   34  in  t he   f o rm  of   a  s t r i p  

is   fed  o v e r   t h e   r o l l e r   32,  b e t w e e n   u p s t a n d i n g   c e n t e r -  

ing   r o l l e r s   36,  and  a r o u n d   t h e   d r i v e   r o l l e r s   12  a n d  

14.  The  m a t e r i a l   34  is   w r a p p e d   c o u n t e r c l o c k w i s e  

(as  v i e w e d   in  F i g .   2)  p a r t i a l l y   a r o u n d   t h e   p r i m a r y  

r o l l e r   12,  t h r e a d e d   b e t w e e n   t h e   two  r o l l e r s   12  a n d  

14,  and  is   w r a p p e d   c l o c k w i s e   p a r t i a l l y   a r o u n d   t h e  

l o w e r   s e c o n d a r y   r o l l e r   1 4 .  

The  s t r i p   of  m a t e r i a l   34  i s   t h e n   fed  t o  

t h e   e n t r a n c e   38  of  a  s u b s e q u e n t   p r o c e s s i n g   m a c h i n e  

( n o t   shown)   l o c a t e d   d o w n s t r e a m   of  t h e   m a t e r i a l   f e e d e r  

10.  L o c a t e d   w i t h i n   t h e   d o w n s t r e a m   m a c h i n e   is  m e a n s  

to  draw  t h e   m a t e r i a l   34  i n t o   t he   e n t r a n c e   38  a t   a 

p a r t i c u l a r   u s a g e   r a t e .   Such  means  to  d r a w   t h e  

m a t e r i a l   34  may  be  c o m p r e s s i o n   r o l l e r s   g r i p p i n g  

b o t h   s i d e s   of  t he   m a t e r i a l   3 4 .  

I t   is   c o n t e m p l a t e d   in  t h i s   i n v e n t i o n   t h a t  

t h e   u s a g e   r a t e   of  t h e   d o w n s t r e a m   m a c h i n e   be  k n o w n ,  

and  t h a t   t he   s p e e d   of   t he   m o t o r   24  and  t o o t h   r a t i o  

b e t w e e n   t h e  d r i v e   s p r o c k e t   26  and  t h e   r o l l e r   s p r o c k e t s  

l8  and  20  be  s u c h   t h a t   m a t e r i a l   34  is   f ed   f rom  t h e  

m a t e r i a l   h a n d l e r   10  at   a  g r e a t e r   r a t e   t h a n   is   u s e d  

by  the   d o w n s t r e a m   m a c h i n e r y .   In  a d d i t i o n ,   t h e  

s p r o c k e t   t o o t h   r a t i o   of   t he   r o l l e r s   12  and  14  i s  



s u c h   t h a t   t h e   s e c o n d a r y   r o l l e r - 1 4   r o t a t e s   a t   a  h i g h e r  

s p e e d  t h a n   t h e   p r i m a r y   r o l l e r  1 2 .  

T h e  h i g h e r   r o t a t i o n a l  s p e e d   o f  t h e   s e c o n d a r y  
r o l l e r  1 4   c a u s e s   t h e   r o l l e r   14  to  s l i p   r e l a t i v e   to   t h e  

m a t e r i a l   3 4 ,   b u t   b e c a u s e   t h e r e   i s   f r i c t i o n a l   d r a g  b e -  
t w e e n   t h e   m a t e r i a l   34  a n d  t h e   r o l l e r   14,  t h e r e   w i l l  b e  

a  s l i g h t   t e n s i o n   on  t h e   m a t e r i a l   l o c a t e d   b e t w e e n   t h e   t w o  

r o l l e r s   12  and   14.   T h i s  t e n s i o n   and  t h e  t e n s i o n   c a u s e d  

by  t h e   w e i g h t  o f   m a t e r i a l   3 4  r e m a i n i n g  i n   t h e   s t o r a g e  
c o n t a i n e r   30  w i l l   e n s u r e   s u b s t a n t i a l  c o n t a c t   b e t w e e n   t h e  

m a t e r i a l   34  and  t h e   p r i m a r y  r o l l e r   12  w h i c h ,   in   t u r n ,  

e n s u r e s   t h a t   t h e   m a t e r i a l  3 4   w i l l   b e  f e d   a t   a  r a t e   e q u a l  
to  t he   s u r f a c e   v e l o c i t y   of   t h e   p r i m a r y  r o l l e r   1 2 .  

S i n c e   m a t e r i a l   3 4  i s  f e d   by  t h e   b u l k   h a n d l e r  

10  a t   a  r a t e   f a s t e r  t h a n  i t   i s   d r a w n   i n t o   t h e   e n t r a n c e  

38,  a  c o n s t a n t   o v e r s u p p l y  o f  m a t e r i a l   3 4  r e s u l t s .   T h i s  

o v e r s u p p l y   m a n i f e s t s   i t s e l f   as  a  h a n g i n g   l o o p   40  b e t w e e n  

t h e   h a n d l e r   10  and  t h e   e n t r a n c e   38 .   To  p r e v e n t   t h e  

m a t e r i a l   34  f r o m   s i m p l y   u n w i n d i n g   o f f  t h e   h a n d l e r  1 0  

due  to  t h e   f e e d   d i f f e r e n t i a l ,   a  p h o t o e l e c t r i c   d e v i c e   4 2  

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

or  44  a t t a c h e d   u n d e r   t h e   e n t r a n c e   38.  The  p h o t o e l e c t r i c  
d e v i c e   42  o p e r a t e s   b y  e m i t t i n g   a  beam  o f  v i s i b l e   o r  
i n f r a r e d   e n e r g y ,   d e p i c t e d   by  t h e   d o t t e d   l i n e  4 6 ,   w h i c h  

is   d i r e c t e d   t o w a r d   t h e   r e f l e c t o r   44  and  r e f l e c t e d  b a c k  

to  a  s e n s o r '  4 8   l o c a t e d   in  t he   d e v i c e  4 2 .   A  s u i t a b l e  

c o n t r o l   c i r c u i t   ( n o t   shown)   i s   c o n n e c t e d   b e t w e e n   t h e  

p h o t o e l e c t r i c   d e v i c e   42  and  t h e   m o t o r  2 4  a n d  o p e r a t e s  
to  p e r m i t   t h e   m o t o r   24  to   run   s o  l o n g   as  t h e   beam  46  i s  

r e f l e c t e d   and  s e n s e d   by  the   s e n s o r   48.   I f   t he   beam  4 6  

is   b l o c k e d   and   p r e v e n t e d   f rom  r e t u r n i n g   to   t h e   s e n s o r   4 8 ,  
t h e   c o n t r o l   c i r c u i t   o p e r a t e s   to   s h u t  o f f  t h e   m o t o r   2 4 .  



In  t h i s   f a s h i o n   the   s i z e   of   t he   h a n g i n g   l o o p   4 0  

may  be  m a i n t a i n e d   a t   a  r e l a t i v e l y   c o n s t a n t   s i z e .   As 

shown  in  F i g .   2,  as  t he   l o o p   40  i n c r e a s e s   in  s i z e ,   i t  

e v e n t u a l l y   h a n g s   a  d i s t a n c e   s u f f i c i e n t   to  b l o c k   t he   b e a m  

46,   as  i l l u s t r a t e d   by  d o u b l e   p h a n t o m   l i n e s   40A.  As  e x -  

p l a i n e d   a b o v e ,   when  t h e   beam  46  is   b r o k e n ,   t h e   m o t o r   24  

w i l l   s t o p   and  m a t e r i a l   f e e d   w i l l   be  d i s c o n t i n u e d .   As 

m a t e r i a l   34  is  d r a w n   i n t o   t h e   e n t r a n c e   38,  t h e   l o o p   4 0  

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

p o s i t i o n   shown  by  t h e   s o l i d   l i n e s   40B.  At  t h i s   p o i n t ,  

t h e   beam  46  is  no  l o n g e r   b l o c k e d   and  t h e   p h o t o e l e c t r i c  

d e v i c e   42  and  i t s   a s s o c i a t e d   c o n t r o l   c i r c u i t   w i l l   o p e r -  
a t e   to  a g a i n   s t a r t   t h e   m o t o r   24.  A  s u i t a b l e   t i m e   d e l a y  

is   i n c o r p o r a t e d   i n t o   t h e   c o n t r o l   c i r c u i t   to   a l l o w   t h e  

l o o p   40  to  v a r y   o v e r   a  r e l a t i v e l y   l a r g e   r a n g e   t h u s   p r e -  

v e n t i n g   c o n t i n u a l   o n - o f f   o p e r a t i o n   of   t he   m o t o r   2 4 .  

At  any  t i m e   t h a t   t he   demand  f o r   m a t e r i a l   i n t o  

t h e   e n t r a n c e   38  is   t e r m i n a t e d ,   the   l o o p   w i l l   move  or  s a g  

to  t h e   p o s i t i o n   shown  by  40A  w h i c h   w i l l   i n t e r r u p t   t h e  

beam  46,  w i l l   s h u t   down  t h e   d r i v e ,   and  w i l l   s t a y   in  t h a t  

p o s i t i o n   u n t i l   a  s u p p l y   of  m a t e r i a l   is  a g a i n   r e q u i r e d .  

T h e r e f o r e ,   as  l o n g   as  t he   m a t e r i a l   is   c o n t i n u o u s   ( i . e .  

n o t   s e v e r e d   or  t e r m i n a t e d )   t h e r e   w i l l   be  an  a u t o m a t i c  

s t a r t   up  of  o p e r a t i o n s   when  t h e r e   is   a  demand  f o r   m a t e r i -  

a l .   The  f e e d e r   is   c a p a b l e   of  o p e r a t i n g   a t   o p t i m u m  

d e s i g n e d   s p e e d   down  to  z e r o   s p e e d .  
As  t he   m a t e r i a l   34  r e a c h e s   t h e   end  of  i t s   l e n g t h  

or  i f   the   s t r i p   of  m a t e r i a l   34  b r e a k s ,   i t   i s   d e s i r a b l e  

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

t h a t   the   m a t e r i a l   34  may  be  r e p l a c e d   and  a  r e l a t i v e l y  

c o n s t a n t   s u p p l y   may  be  fed  to  t he   e n t r a n c e   38.  To  p r o -  
v i d e   such   a n . a l a r m   and  to   t u r n   o f f   t he   b u l k   h a n d l e r   1 0 ,  



a  t r i p   w i r e   50  i s   p r o v i d e d   w h i c h   i s   c o n n e c t e d   to   a 

l i m i t   s w i t c h   52.   When  t h e   end  of  t h e   m a t e r i a l   34  p a s s e s  

the   u p p e r   r o l l e r   12,  t h e   end  w i l l   f a l l   f r e e   b e t w e e n   t h e  

t w o  r o l l e r s   12  and  14  and  f a l l   t o w a r d   t h e   b o t t o m   of   t h e  

f r a m e   16.  D u r i n g   i t s   f a l l ,   t h e   m a t e r i a l   34  i n t e r c e p t s  

t he   t r i p   w i r e   50  w h i c h   p u l l s   on  a  s w i t c h   arm  54  a n d  

a c t u a t e s   t h e   s w i t c h   52.   o p e r a t i o n   of   t h e   s w i t c h   5 2  

p r o v i d e s   an  e l e c t r i c a l   s i g n a l   to   an  a p p r o p r i a t e   c o n -  

t r o l   c i r c u i t   w h i c h   s o u n d s   an  a l a r m   and  s t o p s   t h e   m o t o r   2 4 .  

A  s i m i l a r   b u l k   m a t e r i a l   h a n d l e r   10  i s  

i l l u s t r a t e d   i n  F i g .   3  w h i c h   i n c l u d e s   s t r u c t u r e  

s i m i l a r   to   t h a t   f o u n d   in   F i g s .   1  a n d   2  and  l a b e l e d  

i d e n t i c a l l y .   The  d i f f e r e n c e s   b e t w e e n   t h e   m a c h i n e  

shown  in  F i g .   3  and  t h a t   shown  in   F i g s .   1  and  2  a r e  

t h a t   t he   u p p e r   r o l l e r   12 '   i s   f r e e   r u n n i n g   in   F i g .   3 ,  

i . e .   n o t   d r i v e n   by  t h e   m o t o r   24  and  c h a i n   22,  a n d  

t h a t   t he   p h o t o e l e c t r i c   d e v i c e   42  and  r e f l e c t o r   44  a r e  

e l i m i n a t e d .   The   m a t e r i a l   h a n d l e r   10  of  F i g .   3  i s  

f u r t h e r   p r o v i d e d   w i t h   a  c h a i n   t e n s i o n i n g   s p r o c k e t   5 6 .  

In  t h e   m a t e r i a l   h a n d l e r   10  o f   F i g .   3,  t h e  

m a t e r i a l   34  i s   t h r e a d e d   as  p r e v i o u s l y   b u t   m a t e r i a l  

f e e d   r a t e   and  t h e   s i z e   of   t h e   h a n g i n g   l o o p   40  i s  

c o n t r o l l e d   by  t h e   l o w e r   r o l l e r   14  a l o n e ;   t h e   u p p e r  

r o l l e r   121  b e i n g   f r e e   r o l l i n g   and  m e r e l y   a  m a t e r i a l  

s u p p o r t   and  g u i d e .   C o n t r o l   o v e r   m a t e r i a l   f e e d   i s  

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

b e t w e e n   t h e   l o w e r   r o l l e r   14  and  t h e   m a t e r i a l   34.  As 

in  t h e   m a c h i n e   o f   F i g .   1,  t h e   m a t e r i a l   i s   f ed   f r o m  

t h e   h a n d l e r   10  a t   a  r a t e   g r e a t e r   t h a n   can   be  u t i l i z e d  

by  t h e   d o w n s t r e a m   m a c h i n e .   T h e r e f o r e ,   t h e   s i z e   of   t h e  



h a n g i n g   l o o p   40  w i l l   t e n d   to  i n c r e a s e   as  d i s c u s s e d   a b o v e .  

As  the   s i z e   of  t he   l o o p   40  i n c r e a s e s   and  a p p r o a c h e s   t h e  

c o n f i g u r a t i o n   l a b e l e d   40A,  a n g u l a r   c o n t a c t   b e t w e e n   t h e  

m a t e r i a l   34  and  t h e   r o l l e r   14  w i l l   d e c r e a s e ,   t h u s   d e -  

c r e a s i n g   t h e   l e n g t h   of   t h e   m a t e r i a l   34  in   c o n t a c t   w i t h  

t h e   r o l l e r   14  and  c o n s e q u e n t l y   d e c r e a s i n g   t h e   f r i c t i o n a l  

f o r c e   g e n e r a t e d   b e t w e e n   the   m a t e r i a l   34  and  t he   r o l l e r  

1 4 .  

When  t h e   h a n g i n g   l o o p   40  i n c r e a s e s   a p p r o x i -  

m a t e l y   to  t h e   r e p r e s e n t a t i o n   l a b e l e d   40A,  a n g u l a r   c o n -  

t a c t   b e t w e e n   t he   m a t e r i a l   34  and  t he   r o l l e r   14  w i l l   b e  

so  s m a l l   t h a t   f r i c t i o n a l . f o r c e s   b e t w e e n   t h e   m a t e r i a l   3 4  

and  t h e   r o l l e r   14  w i l l   no t   be  s u f f i c i e n t   to  o v e r c o m e  
t h e   w e i g h t   of  m a t e r i a l   h a n g i n g   f rom  t h e   g u i d e   r o l l e r   3 2 .  

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

d r i v e   r o l l e r   14  c o n t i n u e s   to  r o t a t e .   The  d r i v e   r o l l e r  

14  w i l l   s i m p l y   s l i p   r e l a t i v e   to  t h e   m a t e r i a l   34.  I n  

a d d i t i o n   to   or  r a t h e r   t h a n   d e p e n d i n g   on  the   w e i g h t   o f  

m a t e r i a l   in  t h e   c o n t a i n e r   30  to  p r o v i d e   r e s i s t a n c e  

to  m a t e r i a l   f e e d ,   t h e   u p p e r   r o l l e r   12'  may  be  p r o v i d e d  

w i t h   a  f r i c t i o n a l   b r a k e   (no t   shown)   to   a c c o m p l i s h   t h e  

same  p u r p o s e .  

As  m a t e r i a l   is  d rawn  i n t o   t h e   e n t r a n c e   3 8 ,  

t he   s i z e   of  t he   h a n g i n g   l o o p   40  w i l l   d e c r e a s e   and  c o n -  

s e q u e n t l y ,  a n g u l a r   c o n t a c t   b e t w e e n   t h e   m a t e r i a l   34  a n d  

t h e   r o l l e r   14  w i l l   i n c r e a s e .   At  some  p o i n t   b e t w e e n  

t he   two  e x t r e m e s   l a b e l e d   40A  and  40B  in  F i g .   3,  t h i s  

a n g u l a r   c o n t a c t   w i l l   be  such   t h a t   s u f f i c i e n t   f r i c t i o n  

is   g e n e r a t e d   b e t w e e n   t he   r o l l e r   14  and  t h e   m a t e r i a l   34  

to  o v e r c o m e   the   w e i g h t   of  m a t e r i a l   h a n g i n g   f rom  t h e  



g u i d e   r o l l e r   32  and  i t s   a d h e s i o n   to   l a y e r s   u n d e r   i t s e l f .  

At  t h i s   p o i n t ,   p o s i t i v e   m a t e r i a l   f e e d   w i l l   r e c o m m e n c e .  
The  c o n f i g u r a t i o n   of  t h e   m a t e r i a l   34  b e t w e e n   t h e   h a n d l e r  

10  and  t h e   e n t r a n c e   38  i s   shown  by  e x t r e m e   c o n d i t i o n s  

40A  and  40B,  and  i t   s h o u l d   be  a p p a r e n t   t h a t   t h e   h a n g i n g  

l o o p   40  w i l l   n o t   a c t u a l l y   v a r y   b e t w e e n   t h e s e   two  e x t r e m e s .  

So  l o n g   as  m a t e r i a l   demand   i s   c o n s t a n t ,   t h e   h a n g i n g   l o o p  
40  w i l l   r e a c h   an  e q u i l i b r i u m   p o s i t i o n   a t   w h i c h   s l i p p a g e  
b e t w e e n   t h e   m a t e r i a l   34  and  t h e   r o l l e r   14  i s   c o n s t a n t  
and  the   f e e d   r a t e   f rom  t h e   h a n d l e r   10  i s   e q u a l   t o  
m a t e r i a l   u s a g e .  

I n d u s t r i a l   A p p l i c a b i l i t y  

In  t h e   t i r e   b u i l d i n g   i n d u s t r y   w h e r e   s t r i p   r u b b e r  

or  e l a s t o m e r i c   m a t e r i a l   i s   f ed   f r o m   a  s u p p l y   s o u r c e   t o  

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

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

f e e d   a p p a r a t u s   is   p r o v i d e d   w h i c h   t a k e s   up  l i t t l e   m o r e  

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

and ,   o n c e   t h e   d r i v e   is   s t a r t e d ,   t h e   a p p a r a t u s   a u t o m a t i -  

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

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

f e e d i n g   m a t e r i a l   and  s o u n d s   an  a l a r m   when  e i t h e r   a  

b r e a k   in  t h e   s t o c k   or  t h e   end  of  t h e   s t o c k   i s   r e a c h e d .  

In  a d d i t i o n ,   t h e   f e e d   a p p a r a t u s   i n d u c e s   no  c o m p r e s s i o n  

f o r c e s   in  t h e   m a t e r i a l   and   e x c e p t   f o r   a  v e r y   s m a l l  

t e n s i o n   f o r c e   n e c e s s a r y   t o   m a i n t a i n   f r i c t i o n a l   c o n t a c t  

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

s u b j e c t   t h e   m a t e r i a l   to  t e n s i l e   s t r e s s e s .  

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

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

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



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

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

i n g   f e d .   For  e x a m p l e ,   i f   t he   b u l k   m a t e r i a l   is   r u b b e r   o r  

some  o t h e r   s o f t   c o m p o s i t i o n ,   t he   r o l l e r s   may  be  made  o f  

m e t a l   or  i n c l u d e   a  m e t a l   s u r f a c e .   H o w e v e r ,   i n  o r d e r   t o  

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

m e t a l l i c   s t r i p s   a re   to   be  f e d ,   t he   r o l l e r s   s h o u l d   b e  

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

r u b b e r .  

An  i n s p e c t i o n   of   F i g s .   2  and  3  w i l l   r e v e a l   t h a t  

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

may  be  v a r i e d   by  c h a n g i n g   t h e   v e r t i c a l   a n d / o r   h o r i z o n t a l  

s p a c i n g   b e t w e e n   t he   u p p e r   and  l o w e r   r o l l e r s .   Such  a d -  

j u s t m e n t s   w i l l   p r o v i d e   o p t i m a l   f r i c t i o n a l   e n g a g e m e n t  
b e t w e e n   t h e   m a t e r i a l   to   be  fed   and  t h e   d r i v e   r o l l e r s .  

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

t h i s   i n v e n t i o n   can  be  o b t a i n e d   f rom  a  s t u d y   of  t h e  

d r a w i n g s ,   t h e   d i s c l o s u r e ,   and  t h e   a p p e n d e d   c l a i m s .  



The  i n v e n t i o n   may  be  s u m m a r i z e d   as  f o l l o w s :  

1.  A  h a n d l e r   (10)  f o r   d i r e c t i n g   and  f e e d i n g  

s t r i p   m a t e r i a l   (34)  to   s u b s e q u e n t   p r o c e s s i n g   o p e r a t i o n s ,  

a  s u p p o r t   (38)  h o r i z o n t a l l y   s p a c e d   f rom  s a i d   h a n d l e r  

(10 ) ,   s a i d   h a n d l e r   c o m p r i s i n g :  

a  f r a m e   ( 1 6 ) ;  

u p p e r   and  l o w e r   r o l l e r s   ( 1 2 , 1 2 ' , 1 4 )   m o u n t e d   o n  

and  v e r t i c a l l y   s p a c e d   a l o n g   s a i d   f r a m e -  ( 1 6 )   s u c h   t h a t  

s a i d   r o l l e r s   ( 1 2 , 1 2 ' , 1 4 )   a r e   s e p a r a t e d   a  d i s t a n c e   g r e a t -  

er  t h a n   t h e   t h i c k n e s s   of  s a i d   m a t e r i a l   ( 3 4 ) ;   a n d  

means   ( 2 2 , 2 4 , 2 0 )   f o r   r o t a t i n g   a t   l e a s t   t h e  

l o w e r   of  s a i d   r o l l e r s   ( 1 4 ) ;  

s a i d   s t r i p   m a t e r i a l   (34)  b e i n g   t h r e a d e d   a r o u n d  

the   u p p e r   r o l l e r   ( 1 2 , 1 2 ' )   in   a  d i r e c t i o n   t o w a r d   s a i d  

s u p p o r t   ( 3 8 ) ,   b e t w e e n   s a i d   r o l l e r s   ( 1 2 , 1 2 1 , 1 4 ) ,   a r o u n d  

s a i d   l o w e r   r o l l e r   (14)  in  a  d i r e c t i o n   away  f rom  s a i d  

s u p p o r t   ( 3 8 ) ,   and  to   s a i d   s u p p o r t ;  

s a i d   s t r i p   m a t e r i a l   (34)  and  s a i d   l o w e r   r o l l e r  

(14)  b e i n g   f r i c t i o n a l l y   e n g a g e d   a l o n g   an  a r c   s u f f i c i e n t  

to   m a i n t a i n   d r i v i n g   f o r c e   on  s a i d   m a t e r i a l   (34)  as  s a i d  

m a t e r i a l   is   fed   t o w a r d   s a i d   s u p p o r t   ( 3 8 ) .  

2.  The  h a n d l e r   of   i t e m   1  f u r t h e r   i n c l u d i n g  

means   (18)  to   s i m u l t a n e o u s l y   r o t a t e   s a i d   u p p e r   r o l l e r   ( 1 2 ) .  

3.  The  h a n d l e r   of  i t e m   2  w h e r e i n   s a i d   l o w e r  

r o l l e r   (14)  is   r o t a t e d   f a s t e r   t h a n   s a i d   u p p e r   r o l l e r   ( 1 2 ) .  



4.  The  h a n d l e r   of  i t em  3  w h e r e i n   s a i d  

m a t e r i a l   (34)  is  d r i v e n   t o w a r d   s a i d   s u p p o r t   ( 3 8 )  

at   a  h i g h e r   r a t e   t h a n   s a i d   m a t e r i a l   is  r e m o v e d   f r o m  

s a i d   s u p p o r t   by  s a i d   s u b s e q u e n t   p r o c e s s i n g   o p e r a t i o n s  

t h e r e b y   p r o d u c i n g   a  d e p e n d i n g   l o o p   (40)  of  m a t e r i a l  

(34)  b e t w e e n   s a i d   l o w e r   r o l l e r   (14)  and  s a i d   s u p p o r t  

( 3 8 ) .  

5.  The  h a n d l e r   of  i t e m   4  f u r t h e r   i n c l u d -  

ing  means  ( 4 2 , 4 4 , 4 8 )   f o r   d e t e c t i n g   when  s a i d   l o o p  

(40)  d e p e n d s   a  p r e d e t e r m i n e d   d i s t a n c e   and  m e a n s  

f o r   d i s c o n t i n u i n g   m a t e r i a l   f e e d   when  s a i d   l o o p   ( 4 0 )  

has   d e p e n d e d   s a i d   p r e d e t e r m i n e d   d i s t a n c e .  

6.  The  h a n d l e r   of  i t e m   5  w h e r e i n   s a i d  

d e t e c t i o n   means   ( 4 2 , 4 4 , 4 8 )   i n c l u d e s   a  p h o t o e l e c t r i c  

d e v i c e   (42)  l o c a t e d   b e l o w   t he   l e v e l   of   s a i d   s u p p o r t  

(38)  r e s p o n s i v e   t o   an  e n e r g y   beam  (46)  d i r e c t e d  

a l o n g   the   p a t h   of   s a i d   s t r i p   (34)  f rom  a  p o i n t   b e l o w  

the   l e v e l   of  s a i d   s u p p o r t   ( 3 8 ) ,   s a i d   d e v i c e   ( 4 2 )  

i n c l u d i n g   means   f o r   s t o p p i n g   r o t a t i o n   of  s a i d  

r o l l e r s   ( 1 2 , 1 4 )   when  s a i d   beam  (46)  is  p r e v e n t e d  

by  s a i d   l o o p   (40)  f rom  r e a c h i n g   s a i d   d e v i c e   ( 4 2 ) .  

7.  The  h a n d l e r   of  i t e m   1  w h e r e i n   s a i d  

m a t e r i a l   (34)  is   d r i v e n   t o w a r d   s a i d   s u p p o r t   (38)  a t  

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

s a i d   s u p p o r t   (38)  by  s a i d   s u b s e q u e n t   p r o c e s s i n g  

o p e r a t i o n s   t h e r e b y   p r o d u c i n g   a  d e p e n d i n g   l o o p   ( 4 0 )  
of  m a t e r i a l   (34)  b e t w e e n   s a i d   l o w e r   r o l l e r   ( 1 4 )  
and  s a i d   s u p p o r t   ( 3 8 ) .  



8.  The  h a n d l e r   of  i t e m   7  f u r t h e r   i n c l u d i n g  

means   f o r   r e d u c i n g   s a i d   f r i c t i o n a l   e n g a g e m e n t   and  d i s -  

c o n t i n u i n g   m a t e r i a l   f e e d   when  s a i d   l o o p   (40)  d e p e n d s   a  

p r e d e t e r m i n e d   d i s t a n c e .  

9.  The  h a n d l e r   of  i t e m   8  w h e r e i n   s a i d   m e a n s  

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

(40)  f r e e   in  a  h a n g i n g   s t a t e   b e t w e e n   s a i d   l o w e r   r o l l e r  

(14)  and  s a i d   s u p p o r t   (38)  w h e r e b y   i n c r e a s i n g   d e p e n d e n c y  

and  s i z e   o f   s a i d   l o o p   (40)  r e d u c e s  t h e   a r c   of   c o n t a c t  

b e t w e e n   s a i d   m a t e r i a l   (34)  a n d  s a i d   l o w e r   r o l l e r   ( 1 4 )  

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

w h e r e   s l i p p a g e  b e t w e e n   s a i d   l o w e r   r o l l e r   (14)  and  s a i d  

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

s a i d   l o w e r   r o l l e r   ( 1 4 ) .  

10.  The  h a n d l e r   of  i t e m   1  w h e r e i n   an  o u t -  

w a r d l y   p r o j e c t i n g   arm  (28)  e x t e n d s   f rom  s a i d   f r a m e   ( 1 6 )  

f o r   r e c e i v i n g   s a i d   m a t e r i a l   (34)  f rom  a  s t o r a g e   c o n t a i n -  

e r   (30)  and  d i r e c t i n g   s a i d   m a t e r i a l   (34)  to   s a i d   u p p e r  
r o l l e r   ( 1 2 , 1 2 ' ) .  

l l .   The  h a n d l e r   of  i t e m  .   1  w h e r e i n   means   ( 5 0 )  

a r e   p r o v i d e d   f o r   d e t e c t i n g  e i t h e r   a  b r e a k   in   t h e   s t r i p  

of   m a t e r i a l   (34)  or   t h e  e n d   of  t h e  s t r i p   of   m a t e r i a l   ( 3 4 ) ,  

s a i d   means  ( 5 0 )   s t o p p i n g   t h e   r o t a t i o n   of   t h e   r o l l e r   ( 1 4 )  

when  t r i p p e d   by  s a i d   b r e a k   or   by  s a i d   e n d .  

12.  The  h a n d l e r   o f   i t e m   1  w h e r e i n   means   ( 2 4 )  

a r e   p r o v i d e d   f o r   a c t i v a t i n g   s a i d   r o t a t i n g   means   f o r  

f e e d i n g   s a i d   m a t e r i a l   (34)  t o w a r d   s a i d   s u p p o r t   ( 3 8 ) ,   a n d  

means   (42)  f o r   d e a c t i v a t i n g   s a i d   a c t i v a t i n g   means   ( 2 4 )  

when  t he   demand  f o r   m a t e r i a l   has  c e a s e d .  



13.  The  h a n d l e r   of  i t e m   12  w h e r e i n   s a i d   d e -  

a c t i v a t i n g   means   (42)  i n c l u d e s   a  p h o t o e l e c t r i c   d e v i c e  

(42)  f o r   d e t e c t i n g   when  t he   m a t e r i a l  ( 3 4 )   b e t w e e n   t h e  

l o w e r   r o l l e r   (14)  and  the   s u p p o r t   (38)  s a g s   a  p r e d e t e r -  

m i n e d   a m o u n t ,   w h i c h   sag   w i l l   t r i g g e r   t he   p h o t o e l e c t r i c  

d e v i c e   (42)  to  s h u t   o f f   t he   a c t i v a t i n g   means  ( 2 4 ) .  

14.  A  h a n d l e r   (10)  f o r   d i r e c t i n g   and  f e e d i n g  

s t r i p   m a t e r i a l   (34)  to   s u b s e q u e n t   p r o c e s s i n g   o p e r a t i o n s ,  

a  s u p p o r t   (38)  h o r i z o n t a l l y   s p a c e d   f rom  s a i d   h a n d l e r   ( 1 0 ) ,  

s a i d   h a n d l e r   c o m p r i s i n g :  

a  f r a m e   ( 1 6 ) ;  

u p p e r   and  l o w e r   r o l l e r s   ( 1 2 , 1 4 )   m o u n t e d   on  a n d  

v e r t i c a l l y   s p a c e d   a l o n g   s a i d   f r a m e   (16)  s u c h   t h a t   s a i d  

r o l l e r s   ( 1 2 , 1 4 )   a r e   s e p a r a t e d   a  d i s t a n c e   g r e a t e r   t h a n   t h e  

t h i c k n e s s   of   s a i d   m a t e r i a l   ( 3 4 ) ;   a n d  

means   ( 2 2 , 2 4 , 2 0 )   f o r   r o t a t i n g   s a i d   r o l l e r s   ( 1 2 ,  

14)  in  o p p o s i t e   d i r e c t i o n s   w i t h   s a i d   l o w e r   r o l l e r   ( 1 4 )  

b e i n g   d r i v e n   at   a  s p e e d   s l i g h t l y   in   e x c e s s   of   t he   s p e e d  
of  r o t a t i o n   of  t he   u p p e r   r o l l e r   ( 1 2 ) ;  

s a i d   s u p p o r t   (38)  b e i n g   a l i g n e d   w i t h   s a i d  

l o w e r   r o l l e r   ( 1 4 ) ;  

s a i d   s t r i p   m a t e r i a l   (34)  e x t e n d i n g   a r o u n d   t h e  

u p p e r   r o l l e r   (12)  in  a  d i r e c t i o n   t o w a r d   s a i d   s u p p o r t  

( 3 8 ) ,   b e t w e e n   s a i d   r o l l e r s ,   a r o u n d   s a i d   l o w e r   r o l l e r  ( 1 4 )  
in  a  d i r e c t i o n   f i r s t   away  f rom  and  t h e n   t o w a r d   s a i d   s u p -  

p o r t   ( 3 8 ) ;  

s a i d   s t r i p   m a t e r i a l   (34)  f r i c t i o n a l l y   e n g a g i n g  
s a i d   r o l l e r s   ( 1 2 , 1 4 )   and  b e i n g   fed  by  s a i d   f r i c t i o n a l  

e n g a g e m e n t   t o w a r d   s a i d   s u p p o r t   ( 3 8 ) .  



15.  A  h a n d l e r   of   i t e m   14  w h e r e i n   s a i d   m a t e r i -  

al   (34)  is   d r i v e n   t o w a r d   s a i d   s u p p o r t   (38)  a t   a  h i g h e r  

r a t e   t h a n   s a i d   m a t e r i a l   i s   r e m o v e d   f rom  s a i d   s u p p o r t   ( 3 8 )  

by  s a i d  s u b s e q u e n t   p r o c e s s i n g   o p e r a t i o n s  t h e r e b y   p r o -  

d u c i n g   a  d e p e n d i n g   l o o p   (40)  o f   m a t e r i a l   (34)  b e t w e e n  

s a i d   l o w e r   r o l l e r   (14)  and  s a i d  s u p p o r t   ( 3 8 ) .  

16.  The  h a n d l e r   of  i t e m   1 4  f u r t h e r   i n c l u d i n g  

means   ( 4 2 , 4 4 , 4 8 )   f o r  d e t e c t i n g  w h e n   s a i d  l o o p   (40)  d e p e n d s  

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

of   s a i d   m a t e r i a l   (34)  f rom  s a i d   r o l l e r s  ( 1 2 , 1 4 ) .  

17.   A  h a n d l e r   ( 1 0 )  f o r   d i r e c t i n g   and  f e e d i n g  

s t r i p   m a t e r i a l   (34)  to   a  h o r i z o n t a l l y   s p a c e d   s u p p o r t  

(38)  f o r   s u b s e q u e n t   p r o c e s s i n g   o p e r a t i o n s ,   c o m p r i s i n g :  

a  f r a m e  ( 1 6 )  

u p p e r   and  l o w e r   r o l l e r s   ( 1 2 ' , 1 4 )   m o u n t e d   on  a n d  

v e r t i c a l l y   s p a c e d   a p a r t   a l o n g   S a i d  f r a m e   (16)  s u c h  t h a t  

s a i d   r o l l e r s  ( 1 2 ' , 1 4 )   a r e   s e p a r a t e d   a  d i s t a n c e   g r e a t e r  

t h a n   t h e   t h i c k n e s s   of   s a i d   m a t e r i a l   ( 3 4 ) ,   s a i d   u p p e r  
r o l l e r   ( 1 2 ' )   b e i n g   f r e e l y   r o t a t a b l e   on  s a i d   f r a m e   ( 1 6 ) ;  

a n d  

m e a n s   ( 2 2 , 2 4 , 2 0 )   f o r   r o t a t a b l y   d r i v i n g   s a i d  

l o w e r   r o l l e r   ( 1 4 ) ;  

s a i d   s u p p o r t  ( 3 8 )   b e i n g   s u b s t a n t i a l l y   in   a l i g n -  

ment   w i t h   s a i d   l o w e r   r o l l e r   ( 1 4 ) ;  

s a i d   s t r i p   m a t e r i a l   (34)  b e i n g   t h r e a d e d   a r o u n d  

t h e   u p p e r   r o l l e r   ( 1 2 ' )   in   a  d i r e c t i o n   t o w a r d   s a i d   s u p -  

p o r t   ( 3 8 ) ,   b e t w e e n   s a i d   r o l l e r s  ( 1 2 ' , 1 4 )   and  a r o u n d   s a i d  

l o w e r   r o l l e r   (14)  in  a  d i r e c t i o n   f i r s t   away  f rom  s a i d  

s u p p o r t   (38)  and  t h e n   t o w a r d   s a i d  s u p p o r t   ( 3 8 ) ;  

s a i d   l o w e r   r o l l e r   (14)  f r i c t i o n a l l y   e n g a g i n g  

s a i d   s t r i p   m a t e r i a l   (34)  f o r   a d v a n c i n g   s a i d   s t r i p  



m a t e r i a l   (34)  f rom  a  s t o r a g e   c o m p a r t m e n t   (30)  to  s a i d  

s u p p o r t   ( 3 8 ) ;  

s a i d   s p e e d   of   r o t a t i o n   of  s a i d   l o w e r   r o l l e r  

(14)  f r i c t i o n a l l y   a d v a n c i n g  s a i d   s t r i p   of   m a t e r i a l   ( 3 4 )  

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

s u p p o r t   (38)  can  h a n d l e   s a i d   m a t e r i a l   (34)  w h e r e b y   a 

l o o p   (40)  of  m a t e r i a l   is   f o r m e d   b e t w e e n   s a i d   l o w e r   r o l l e r  

(14)  and  s a i d   s u p p o r t   ( 3 8 ) .  

18.  The  h a n d l e r   of  i t e m .   17  w h e r e i n   s a i d  

f r i c t i o n a l   e n g a g e m e n t   b e t w e e n   s a i d   l o w e r   r o l l e r   ( 1 4 )  

and  s a i d   m a t e r i a l   (34)  is  r e d u c e d   to  a  n o n - d r i v i n g   e n -  

g a g e m e n t   when  s a i d   l o o p   (40)  d e p e n d s   a  p r e d e t e r m i n e d  
d i s t a n c e   f o r   a  l i n e   b e t w e e n   s a i d   s u p p o r t   (38)  and  s a i d  

l o w e r   r o l l e r   ( 1 4 ) .  



1.  A  h a n d l e r   (10)  f o r  d i r e c t i n g   and  f e e d i n g  

s t r i p   m a t e r i a l   (34)  to   s u b s e q u e n t   p r o c e s s i n g   o p e r a t i o n s ,  

a  s u p p o r t   (38)  h o r i z o n t a l l y   s p a c e d  f r o m   s a i d   h a n d l e r  

( 1 0 ) ,   s a i d   h a n d l e r   c o m p r i s i n g :  

a  f r a m e   ( 1 6 ) ;  

u p p e r   and  l o w e r   r o l l e r s   ( 1 2 , 1 2 ' , 1 4 )   m o u n t e d   o n  

and  v e r t i c a l l y   s p a c e d   a l o n g   s a i d   f r a m e   (16)  s u c h   t h a t  

s a i d   r o l l e r s   ( 1 2 , 1 2 1 , 1 4 )   a r e   s e p a r a t e d   a  d i s t a n c e   g r e a t -  

er  t h a n  t h e   t h i c k n e s s   of   s a i d   m a t e r i a l   ( 3 4 ) ;   a n d  

means   ( 2 2 , 2 4 , 2 0 )   f o r   r o t a t i n g   a t   l e a s t   t h e  

l o w e r   of  s a i d   r o l l e r s   ( 1 4 ) ;  

s a i d   s t r i p   m a t e r i a l   ( 3 4 )  b e i n g   t h r e a d e d   a r o u n d  

t h e   u p p e r   r o l l e r   ( 1 2 , 1 2 ' )   in   a  d i r e c t i o n  t o w a r d   s a i d  

s u p p o r t   ( 3 8 ) ,   b e t w e e n   s a i d   r o l l e r s   ( 1 2 , 1 2 ' , 1 4 ) ,   a r o u n d  

s a i d   l o w e r   r o l l e r  ( 1 4 )   in  a  d i r e c t i o n   away  f rom  s a i d  

s u p p o r t   ( 3 8 ) ,   and  t o  s a i d   s u p p o r t ;  

s a i d   s t r i p   m a t e r i a l   (34)  and  s a i d   l o w e r   r o l l e r  

(14)  b e i n g   f r i c t i o n a l l y   e n g a g e d   a l o n g   an  a r c   s u f f i c i e n t  

t o   m a i n t a i n   d r i v i n g   f o r c e   on  s a i d   m a t e r i a l   (34)  as  s a i d  

m a t e r i a l   is   f ed   t o w a r d   s a i d   s u p p o r t   ( 3 8 ) .  

2.  The  h a n d l e r   of   c l a i m   1  f u r t h e r   i n c l u d i n g  

means   (18)  to   s i m u l t a n e o u s l y   r o t a t e   s a i d   u p p e r   r o l l e r   ( 1 2 ) .  

3.  The  h a n d l e r   of  c l a i m   2  w h e r e i n   s a i d   l o w e r  

r o l l e r   (14)  i s   r o t a t e d   f a s t e r   t h a n   s a i d   u p p e r   r o l l e r   ( 1 2 ) .  



4.  The  h a n d l e r   of  c l a i m   3  w h e r e i n   s a i d  

m a t e r i a l   (34)  is   d r i v e n   t o w a r d   s a i d   s u p p o r t   ( 3 8 )  

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

s a i d   s u p p o r t   by  s a i d   s u b s e q u e n t   p r o c e s s i n g   o p e r a t i o n s  

t h e r e b y   p r o d u c i n g   a  d e p e n d i n g   l o o p   (40)  of  m a t e r i a l  

(34)  b e t w e e n   s a i d   l o w e r   r o l l e r   (14)  and  s a i d   s u p p o r t  

( 3 8 ) .  

5.  The  h a n d l e r   of  c l a i m   4  f u r t h e r   i n c l u d -  

i n g   means   ( 4 2 , 4 4 , 4 8 )   f o r   d e t e c t i n g   when  s a i d   l o o p  

(40)  d e p e n d s   a  p r e d e t e r m i n e d   d i s t a n c e   and  m e a n s  

f o r   d i s c o n t i n u i n g   m a t e r i a l   f e e d   when  s a i d   l o o p   ( 4 0 )  

has   d e p e n d e d   s a i d   p r e d e t e r m i n e d   d i s t a n c e .  

6.  The  h a n d l e r   of  c l a i m   5  w h e r e i n   s a i d  

d e t e c t i o n   means   ( 4 2 , 4 4 , 4 8 )   i n c l u d e s   a  p h o t o e l e c t r i c  

d e v i c e   (42)  l o c a t e d   b e l o w   t he   l e v e l   of   s a i d   s u p p o r t  

(38)  r e s p o n s i v e   to  an  e n e r g y   beam  (46)  d i r e c t e d  

a l o n g   the   p a t h   of  s a i d   s t r i p   (34)  f rom  a  p o i n t   b e l o w  

t h e   l e v e l   of  s a i d   s u p p o r t   ( 3 8 ) ,   s a i d   d e v i c e   ( 4 2 )  

i n c l u d i n g   means   f o r   s t o p p i n g   r o t a t i o n   of  s a i d  

r o l l e r s   ( 1 2 , 1 4 )   when  s a i d   beam  (46)  is   p r e v e n t e d  

by  s a i d   l o o p   (40)  f rom  r e a c h i n g   s a i d   d e v i c e   ( 4 2 ) .  

7.  The  h a n d l e r   of  c l a i m   1  w h e r e i n   s a i d  

m a t e r i a l   (34)  is   d r i v e n   t o w a r d   s a i d   s u p p o r t   (38)  a t  

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

s a i d   s u p p o r t   (38)  by  s a i d   s u b s e q u e n t   p r o c e s s i n g  

o p e r a t i o n s   t h e r e b y   p r o d u c i n g   a  d e p e n d i n g   l o o p   ( 4 0 )  
of   m a t e r i a l   (34)  b e t w e e n   s a i d   l o w e r   r o l l e r   ( 1 4 )  

and  s a i d   s u p p o r t   ( 3 8 ) .  



8.  The  h a n d l e r   of   c l a i m  7   f u r t h e r   i n c l u d i n g  

means   f o r   r e d u c i n g   s a i d   f r i c t i o n a l   e n g a g e m e n t   and  d i s -  

c o n t i n u i n g   m a t e r i a l   f e e d   when  s a i d   l o o p   ( 4 0 )  d e p e n d s   a  

p r e d e t e r m i n e d   d i s t a n c e .  

9.  The  h a n d l e r   of   c l a i m   8  w h e r e i n   s a i d   m e a n s  

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

(40)  f r e e   in   a  h a n g i n g   s t a t e   b e t w e e n   s a i d   l o w e r   r o l l e r  

(14)  and  s a i d   s u p p o r t   (38)  w h e r e b y   i n c r e a s i n g   d e p e n d e n c y  

and  s i z e   o f   s a i d   l o o p   (40)  r e d u c e s   t he   a r c   of   c o n t a c t  

b e t w e e n   s a i d   m a t e r i a l   (34)  and  s a i d   l o w e r   r o l l e r   ( 1 4 )  

t h e r e b y   r e d u c i n g   s a i d   f r i c t i o n a l   e n g a g e m e n t   to   a  p o i n t  
w h e r e   s l i p p a g e   b e t w e e n   s a i d   l o w e r   r o l l e r   (14)  and  s a i d  

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

s a i d   l o w e r   r o l l e r   ( 1 4 ) .  

10.  The  h a n d l e r   of  c l a i m   1  w h e r e i n   an  o u t -  

w a r d l y   p r o j e c t i n g   arm  (28)  e x t e n d s   f rom  s a i d   f r a m e   ( 1 6 )  

f o r   r e c e i v i n g   s a i d   m a t e r i a l   (34)  f rom  a  s t o r a g e   c o n t a i n -  

er   (30)  and  d i r e c t i n g   s a i d   m a t e r i a l   (34)  to   s a i d   u p p e r  
r o l l e r   ( 1 2 , 1 2 ' ) .  
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