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©  Improvements  in  or  relating  to  apparatus  and  methods  for  feeding  articles  such  as  sheets  or  boards. 
  A  rotary  feeder  feeds  sheets  or  board-like  articles  (b)  to 
nip  rolls  (18)  in  a  box-making  machine  (6).  The  articles  (b)  are 
successively  and  individually  fed  from  the  bottom  of  a  stack 
whose  forward  edge  engages  a  gate  (32)  below  which  the 
articles  are  fed  by  driven  feed  members  such  as  wheels  (51), 
rolls  or  endless  belts  which  engage  the  underside  of  the 
lowermost  article  (b).  To  raise  and  lower  the  articles  relative 
to  the  surface  of  the  feed  members  (51),  a  vertically 
reciprocable  grate  (55,  56)  is  provided  between  the  drive 
members  (51).  The  grate  (55,  56)  and  drive  members  (51)  are 
mounted  in  a  vacuum  box  (36)  in  which  a  vacuum  is  created 
to  hold  the  articles  in  proper  position  on  the  feed  members 
(51)  when  the  grate  (55,  56)  is  lowered.  The  vacuum  is  also 
utilized  to  hold  an  article  with  sufficient  force  to  produce  the 
necessary  friction  between  an  article  and  the  feed  members 
(51)  for  the  article  to  be  fed.  The  feed  members  (51)  are 
driven  in  two  opposite  directions  through  an  oscillating 
rocker  shaft  (10)  and  gearing  (70,  72,  74).  One  direction 
serves  to  convey  an  article  (6)  below  the  gate  (32)  to  the  nip 
rolls  (18)  and  the  other  direction  serves  to  relieve  pressure  of 
an  article  (b)  against  the  gate  (32)  prior  to  conveyance  to  the 
nip  rolls  (18).  The  grate  (55,56)  is  actuated  through  oscillat- 
able  shafts  (52,52a)  connected  to  the  grate  and  driven  from  a 
cam  and  cam-follower  assembly  (90,94)  which,  in  turn,  is 
driven  from  a  crank  gear  (16)  that  is  also  employed  to  drive 

the  rocker  shaft  (10)  through  a  linkage  (12,14)  or  a  quick 
return  slide  mechanism  (12a,12b,13).  A  latch  device  (122,126) 
is  also  provided  to  releasably  hold  the  grate  (55,56)  in  raised 
position  above  the  feed  members  (51)  to  interrupt  the 
feeding  operation. 





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

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

b l a n k s   or  b o a r d s   or  s h e e t s   s u c c e s s i v e l y   a l o n g   a  

h o r i z o n t a l   p a t h   to  a  m a c h i n e   s u c h   as  a  box  m a k i n g  

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

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

g l u e i n g ,   e t c .   The  p r e s e n t   i n v e n t i o n   r e l a t e s   t o  

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

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

r o l l s   w h i c h   t h e n   f e ed   the   b o a r d s   to  s t a t i o n s   w h e r e   t h e  

v a r i o u s   a b o v e - i n d i c a t e d   o p e r a t i o n s   a re   p e r f o r m e d .  

T h e r e ,   of  c o u r s e ,   e x i s t s   in  t h e   p r i o r   a r t   v a r i o u s  

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

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

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

p e r f o r m e d   on  the   b o a r d s .   One  c o n v e n t i o n a l   f e e d i n g  

m e c h a n i s m   r e f e r r e d   to  in  t h e   a r t   as  a  " k i c k e r   f e e d "  

u t i l i z e s   a  r e c i p r o c a t i n g   p u s h e r   ba r   which   e n g a g e s   t h e  

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

to  t he   n ip   r o l l s .   Once  t he   b o a r d   is  e n g a g e d   by  t h e  

n ip   r o l l s ,   t he   p u s h e r   ba r   is  r e t u r n e d   to  i t s   s t a r t i n g  

p o s i t i o n   to  e n g a g e   the   n e x t   b o a r d   and  push   i t   to  t h e  

n ip   r o l l s .   The  p u s h e r   bar   is  r e c i p r o c a t e d   t h r o u g h   a  

r c c k e r   s h a f t   w h i c h   is  d r i v e n   f rom  t he   main  p o w e r  

s o u r c e   of  t he   m a c h i n e .   E x a m p l e s   of   such  k i c k e r   f e e d  

m e c h a n i s m s   a r e   d i s c l o s e d   in  U n i t e d   S t a t e s   P a t e n t  

S p e c i f i c a t o n s   Nos.   3 , 3 9 2 , 9 7 3 ;   3 , 5 8 8 , 0 9 3   and  3 , 5 8 8 , 0 9 5 .  

A l t h o u g h   a  k i c k e r   f e e d   m e c h a n i s m   has  the   a d v a n t a g e  

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

r e l a t i v e l y   i n e x p e n s i v e ,   r e l i a b l e   and  c a p a b l e   o f  

p r o v i d i n g   h i g h   t o r q u e   o u t p u t s   as  may  be  n e e d e d ,   i t   i s  

t h o u g h t   by  some  to  p o s s e s s   c e r t a i n   p r o b l e m s   from  t h e  



s t a n d p o i n t   of  s a f e t y   and  o p e r a t i o n .   For  e x a m p l e ,   w i t h  

a  k i c k e r   f e e d ,   the   k i c k e r   ba r   or  p u s h e r   must   b e  

c a r e f u l l y   c o n t r o l l e d   in  o r d e r   to  s q u a r e l y   f e e d   a  b l a n k  

or  b o a r d   in  p r o p e r   r e g i s t r y   w i t h   t he   n ip   r o l l s .  

M o r e o v e r ,   t h e   t r a i l i n g   edge  of   t h e   b l a n k   or  b o a r d  

b e i n g   fed   must   be  c a r e f u l l y   c o n t r o l l e d   to  e n s u r e  

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

b a r .   A l s o ,   i f   the   b l a n k   or  b o a r d   or  s h e e t   is   w a r p e d ,  

i t   may  become  jammed  due  to  t he   r e a r   edge   f e e d .  

A d d i t i o n a l l y ,   t h i n   or  l o w - s t r e n g t h   s h e e t s   may  n o t   b e  

a b l e   to  w i t h s t a n d   t he   co lumn  l o a d i n g   a p p l i e d   by  t h e  

k i c k e r   b a r .  

In  an  a t t e m p t   to  a v o i d   the   above   p r o b l e m s   w i t h  

k i c k e r   f e e d s ,   a n o t h e r   t y p e   of  f e e d ,   n a m e l y   a  " r o t a r y  

f e e d " ,   has   been   d e v e l o p e d   and  u sed   in  i n d u s t r y .   By 

way  of  e x a m p l e ,   i t   is  n o t e d   t h a t   r o t a r y - t y p e   f e e d e r s  

a r e   d i s c l o s e d   in  U n i t e d   S t a t e s   P a t e n t   S p e c i f i c a t i o n s  

Nos.  4 , 3 6 3 , 4 7 8 ;   4 , 0 4 5 , 0 1 5 ;   9 7 6 , 6 4 0   and  9 7 8 , 7 0 2 .   W i t h  

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

u n d e r l y i n g   r o t a t i n g   f e e d   members   or  e n d l e s s   b e l t s   a n d  

is  fed   t h e r e b y   to  t he   n ip   r o l l s   a d j a c e n t   t he   l e a d i n g  

edge  a r e a   o f  t h e   s h e e t   or  b o a r d .   Such  f e e d i n g  

o b v i a t e s   t he   r e a r   edge   f e e d i n g   p r o b l e m s   of  k i c k e r  

f e e d s   w h i l e   a l s o   u t i l i z i n g   a  s i m p l e   vacuum  s y s t e m   t o  

h o l d   a  s h e e t   or  b o a r d   down  on  t he   f e e d   members   o r  

b e l t s .   One  d r a w b a c k ,   h o w e v e r ,   of  a  r o t a r y   f e e d   s y s t e m  
is  t h a t   h e r e t o f o r e   i t   has  r e q u i r e d   the   use  of  a n  

i n d e x i n g   or  g e n e v a - t y p e   d r i v e   f o r   d r i v i n g   t h e   f e e d  

m e m b e r s ,   w h i c h   d r i v e   is   more  c o m p l i c a t e d ,   e x p e n s i v e  

and  p o s s e s s e s   l e s s   t o r q u e   c a p a b i l i t y   t h a n   t he   r o c k e r  

s h a f t   s y s t e m   u s e d   w i t h   k i c k e r   f e e d s .   The  t o r q u e  

c a p a c i t y   of  t he   d r i v e   l i m i t s   t he   s u r f a c e   a r e a   of  t h e  

r o t a r y   f e e d   members   wh ich   e f f e c t s   t he   e n g a g e m e n t   a n d  

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

d e s i r e d .   M o r e o v e r ,   an  i n d e x i n g   or  g e n e v a   d r i v e   i s   n o t  



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

v a r i o u s   t o r q u e   r e q u i r e m e n t s   of  d i f f e r e n t   box  m a k i n g   o r  

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

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

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

r o t a r y - t y p e   f e e d s   is   t h a t   t h e   l e a d i n g   e d g e s   of   t h e  

s h e e t s  o r   b o a r d s   a t   t i m e s   become  jammed  a g a i n s t   t h e  

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

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

c o n v e y a n c e   by  t he   f e e d   m e c h a n i s m   to  the   n ip   r o l l s .  

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

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

b e h i n d   a  g a t e   and  w h e r e i n   t h e   a r t i c l e s   a r e  

i n d i v i d u a l l y   fed  u n d e r   t h e   g a t e   a l o n g   a  g e n e r a l l y  

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

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

to  e n g a g e   and  f e e d   an  a r t i c l e   in  a  f o r w a r d   d i r e c t i o n  

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

s e c o n d   d i r e c t i o n   o p p o s i t e   to  s a i d   f i r s t   d i r e c t i o n   f o r  

u r g i n g   an  a r t i c l e   away  f rom  s a i d   g a t e   p r i o r   t o  

movement   of  the   a r t i c l e   u n d e r   t h e   g a t e ,   and  means   f o r  

d r i v i n g   s a i d   f e ed   members   in  b o t h   of  s a i d   f i r s t   a n d  

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

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

a r t i c l e   to  move  t h e   a r t i c l e   a l o n g   s a i d   p a t h   u p o n  

movement   of  s a i d   s u r f a c e s .  

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

a  p a i r   of   n ip   r o l l s   f o r   c o n v e y i n g   a r t i c l e s   a l o n g   s a i d  

p a t h   i s   c h a r a c t e r i s e d   in  t h a t   s a i d   f e e d   members   a r e  

m o u n t e d   in  a  vacuum  box  h a v i n g   an  a p e r t u r e d   u p p e r  
s u r f a c e   a l o n g   s a i d   p a t h   u p s t r e a m   of  s a i d   nip  r o l l s ,  

s a i d   g a t e   b e i n g   p o s i t i o n e d   a b o v e   t h e   vacuum  b o x  

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

e d g e s   of   a r t i c l e s   to  be  fed   u n d e r   t h e   g a t e   to  t h e   n i p  

r o l l s ,   and  by  a  g r a t e   m o u n t e d   in  t he   vacuum  box  f o r  



v e r t i c a l   movemen t   a b o v e   and  b e l o w   s a i d   p a t h ,   w h e r e b y  

s a i d   f e e d   members   can  e n g a g e   and  f e e d   an  a r t i c l e   i n  

s a i d   f o r w a r d   d i r e c t i o n   u n d e r   s a i d   g a t e   and  to  s a i d   n i p  

r o l l s   when  t h e   g r a t e   is  in  a  l o w e r e d   p o s i t i o n   b e l o w  

s u r f a c e s   of   t h e   f e e d   member s ,   and  can  u r g e   an  a r t i c l e  

away  f rom  s a i d   g a t e   p r i o r   to  movemen t   of  t he   a r t i c l e  

u n d e r   t h e   g a t e   when  t he   g r a t e   is   in  s a i d   l o w e r e d  

p o s i t i o n . -  

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

i n v e n t i o n   f e e d e r   a p p a r a t u s   f o r   use   in  a  b o x - m a k i n g  

m a c h i n e   or  t h e   l i k e   i n c l u d i n g   a  g e n e r a l l y   h o r i z o n t a l  

p a t h   of  c o n v e y a n c e   and  a  p a i r   of  n ip   r o l l s   f o r  

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

c h a r a c t e r i s e d   by  a  vacuum  box  h a v i n g   an  a p e r t u r e d  

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

r o l l s ,   a  g a t e   p o s i t i o n e d   above   t h e   vacuum  box  u p s t r e a m  
of  t he   n ip   r o l l s   f o r   c o n t a i n i n g   the   l e a d i n g   e d g e s   o f  

a r t i c l e s   to  be  fed  u n d e r   the   g a t e   to  t he   n ip   r o l l s ,   a  

g r a t e   m o u n t e d   in  t h e   vacuum  box  f o r   v e r t i c a l   m o v e m e n t  

above   and  b e l o w   t h e   p a t h   of  c o n v e y a n c e ,   a  p l u r a l i t y   o f  

f eed   members   m o u n t e d   in  the   vacuum  box  f o r   m o v e m e n t  

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

in  a  f o r w a r d   d i r e c t i o n   u n d e r   s a i d   g a t e   and  to  s a i d   n i p  

r o l l s   when  t h e   g r a t e   is  in  a  l o w e r e d   p o s i t i o n   b e l o w  

s u r f a c e s   of  t he   f e e d   members ,   and  means  f o r   d r i v i n g  

s a i d   f e e d   members   to  e n g a g e   and  f e e d   a r t i c l e s   u n d e r  

s a i d   g a t e   to   t he   n ip   r o l l s ,   s a i d   d r i v e   means  i n c l u d i n g  

an  o s c i l l a t a b l e   r o c k e r   s h a f t   and  means  o p e r a t i v e l y  

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

m e m b e r s .  

A c c o r d i n g   to  a  s t i l l   f u r t h e r   a s p e c t   of  t he   p r e s e n t  
i n v e n t i o n   a  m e t h o d   of  f e e d i n g   s h e e t - l i k e   a r t i c l e s   to  a  

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

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

s t a c k   of   a r t i c l e s   p r i o r   to  b e i n g   f e d ,   and  a  p l u r a l i t y  



of  f e ed   members   u n d e r   t he   s t a c k   f o r   e n g a g i n g   a n d  

f e e d i n g   the   a r t i c l e s   u n d e r   the  g a t e ,   c h a r a c t e r i s e d   by  

t h e   s t e p s   of  mov ing   t h e   f eed   members   in  a  f i r s t  

d i r e c t i o n   to  f e ed   t h e   l o w e r m o s t   a r t i c l e   in  t he   s t a c k  

u n d e r   the   g a t e ,   m o v i n g   the   f eed   members   in  a  s e c o n d  

d i r e c t i o n   o p p o s i t e   to   s a i d   f i r s t   d i r e c t i o n   to  move  t h e  

l o w e r m o s t   a r t i c l e   away  from  the   g a t e   to  r e l i e v e  

p r e s s u r e   on  t h e   g a t e   to  p r e v e n t   j a m m i n g   of  t he   a r t i c l e  

a g a i n s t   the   g a t e .  

The  p r e s e n t   i n v e n t i o n   can  p r o v i d e   a p p a r a t u s   a n d  

m e t h o d s   fo r   f e e d i n g   a r t i c l e s   such   as  b l a n k s ,   s h e e t s   o r  

b o a r d s   such  as  f o r   e x a m p l e ,   to  a  b o x - m a k i n g   m a c h i n e  

and  which   o v e r c o m e   t h e   a b o v e - n o t e d   p r o b l e m s   a n d / o r  

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

p r i o r   a r t .  

An  e m b o d i m e n t   of   t he   p r e s e n t   i n v e n t i o n   in  t he   f o r m  

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

s u c h   as  b o a r d s ,   s h e e t s   or  b l a n k s ,   can  be  e a s i l y  

i n c o r p o r a t e d   i n t o   new  or  e x i s t i n g   c o n v e n t i o n a l  

b o x - m a k i n g   m a c h i n e r y .  

A  p r e f e r r e d   e m b o d i m e n t   of  t he   i n v e n t i o n   i n c l u d e s  

f e e d   members  w h i c h   may  be  feed   w h e e l s ,   r o l l s   o r  

e n d l e s s   b e l t s   t h a t   a r e   d r i v e n   from  an  o s c i l l a t i n g  

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

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

d r i v e s   the   f e ed   members   in  one  of  two  o p p o s i t e  

d i r e c t i o n s   by  f r i c t i o n a l   e n g a g e m e n t   to  n ip   r o l l s ,   t o  

f e e d   s h e e t   or  b o a r d   a r t i c l e s   r e s t i n g   t h e r e o n .   T h e  

a r t i c l e s   a re   s u c c e s s i v e l y   fed  f rom  t he   b o t t o m   of  a  

s t a c k   o v e r y l i n g   t he   f e e d   members  b e h i n d   a  g a t e .   A 

g r a t e   is  p r o v i d e d   b e t w e e n   the   f e ed   members   f o r  

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

f e e d   members  f o r   f e e d i n g   and  fo r   r a i s i n g   the   a r t i c l e  

f rom  the   f eed   members   a f t e r   the   a r t i c l e   is  r e c e i v e d   i n  

t h e   nip  r o l l s .   The  f e e d   members  a r e   m o u n t e d   in  t h e  



u p p e r   p o r t i o n   of  a  vacuum  box  w h i c h   s u p p l i e s   a  v a c u u m  

to  h o l d   the   a r t i c l e s   on  the   f e ed   members   in  p r o p e r  

p o s i t i o n .   The  vacuum  is  a l s o   u t i l i z e d   to  h o l d   t h e  

b o a r d s   w i t h   s u f f i c i e n t   f o r c e   to  p r o d u c e   t h e   n e c e s s a r y  
f r i c t i o n   b e t w e e n   the   b o a r d s   and  t h e   f e e d   members   t o  

f e e d i n g .  

Once  the   l o w e r m o s t   a r t i c l e   has  b e e n   fed   ou t   f r o m  

be low  t h e   s t a c k ,   the   d i r e c t i o n   of  t h e   f e e d   members   i s  

r e v e r s e d   and  the   g r a t e   is  l o w e r e d   to   e n g a g e   t he   n e x t  

l o w e r m o s t   a r t i c l e   in  tne   s t a c k .   The  r e v e r s e   d i r e c t i o n  

of  t he   f e e d   members   w h i l e   the   a r t i c l e   is   r e s t i n g  

t h e r e o n   o c c u r s   f o r   on ly   a  s h o r t   d u r a t i o n   s u f f i c i e n t   t o  

r e l i e v e   the   p r e s s u r e   on  the   g a t e   e x e r t e d   by  t h e  

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

a r t i c l e .   The  d i r e c t i o n   of  the   f e e d   members   is  t h e n  

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

w h i c h   t h e   c y c l e   is  r e p e a t e d .  

In  one  p r e f e r r e d   e m b o d i m e n t ,   t h e   g r a t e   is  r a i s e d  

and  l o w e r e d   in  t h e   d e s i r e d   t i m e d   s e q u e n c e s   by  means  o f  

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

d r i v e   them  up  and  down  upon  o s c i l l a t i o n   of  t h e  

s h a f t s .   Such  o s c i l l a t i o n   is  a c h i e v e d   by  a  cam  and  c a m  

f o l l o w e r   a s s e m b l y   d r i v e n   from  g e a r i n g   i n c l u d i n g   a  

c r a n k   g e a r   t h a t   is  a l s o   e m p l o y e d   to  o s c i l l a t e   t h e  

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

m e c h a n i s m .   The  cam  which   c o n t r o l s   t h e   cam  f o l l o w e r  

has  a  h i g h   d w e l l   s u r f a c e   e n g a g e a b l e   by  t h e   c am 

f o l l o w e r   to  d e t e r m i n e   the  r a i s e d   p o s i t i o n   of  t he   g r a t e  

a b o v e   t h e   u p p e r   s u r f a c e s   of  the   f e e d   members   and  a  l o w  

d w e l l   s u r f a c e   e n g a g e a b l e   by  the   cam  f o l l o w e r   t o  

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

u p p e r   s u r f a c e s   of  the   f eed   m e m b e r s .   The  c r a n k   g e a r  

may  be  d r i v e n   f rom  the   main  power   s o u r c e   of   t h e  

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

t h i s   d r i v e   is  t a k e n   from  one  of  t h e   n i p   r o l l s .  



The  g r a t e   may  be  h e l d   above   t he   f eed   members   t o  

i n t e r r u p t   t he   f e e d i n g   o p e r a t i o n   by  a  l a t c h   d e v i c e .   I n  

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

a p e r t u r e   in  a  l e v e r   which   h o l d s   t he   cam  f o l l o w e r  

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

d e s c r i b e d   a b o v e .   The  l a t c h   d e v i c e   f u r t h e r   i n c l u d e s   a  

p i n   w h i c h   is   a c t u a t e d   such   as  by  a  s m a l l   a i r   c y l i n d e r  

i n t o   t he   a p e r t u r e   when  the  cam  f o l l o w e r   e n g a g e s   t h e  

h i g h   d w e l l   s u r f a c e   of  the   cam  w h i c h   s u r f a c e   d e t e r m i n e s  

t he   r a i s e d   p o s i t i o n   of  the   g r a t e   a b o v e   the   u p p e r  
s u r f a c e   of   t h e   f e ed   members  as  d e s c r i b e d   a b o v e .   I n  

o r d e r   to  r e l e a s e   t he   g r a t e   to  r e s u m e   the   f e e d i n g  

o p e r a t i o n ,   t he   a i r   c y l i n d e r   is  a c t u a t e d   to  r e t r a c t   t h e  

p i n   f rom  t he   a p e r t u r e   in  the   cam  f o l l o w e r   l e v e r  

t h e r e b y   f r e e i n g   t he   l a t t e r   fo r   n o r m a l   o p e r a t i o n .  

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

way  of  e x a m p l e   w i t h   r e f e r e n c e   to  t h e   a c c o m p a n y i n g  

d r a w i n g s ,   in  w h i c h :  

F i g . l   is   a  f r o n t   e l e v a t i o n a l   v i e w   of  a  f e e d e r  

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

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

c r o s s - s e c t i o n ;  

F i g . 2   is   a  p e r s p e c t i v e   v i ew  of  p o r t i o n s   of  t h e  

f e e d e r   m e c h a n i s m   of  F i g . l   as  wou ld   be  s een   from  t h e  

f r o n t   s i d e   t h e r e o f   and  w i t h   c e r t a i n   p a r t s   shown  i n  

c r o s s - s e c t i o n   and  o t h e r   p a r t s   r e m o v e d   f o r   c l a r i t y ;  

F i g . 3   is   a  c r o s s - s e c t i o n a l   v i ew  t a k e n   a l o n g   l i n e s  

e x t e n d i n g   t r a n s v e r s e l y   of  the   f e e d e r   m e c h a n i s m   a n d  

w i t h   c e r t a i n   p a r t s   r e m o v e d ;  

F i g . 4   is   a  f r a g m e n t a l   s i d e   e l e v a t i o n a l   v iew  a s  

s e e n   f rom  t h e   r e a r   s i d e   of  the   f e e d e r   m e c h a n i s m   a n d  

s h o w i n g   a  d r i v e   s y s t e m   fo r   a c t u a t i n g   f eed   members   o f  

t he   f e ed   m e c h a n i s m ;  

F i g . 5   is  a  f r a g m e n t a l   s i d e   e l e v a t i o n a l   v iew  a s  

s e e n   f rom  t he   f r o n t   s i d e   of  t he   f e e d e r   m e c h a n i s m   a n d  



s h o w i n g   a  cam  and  cam  f o l l o w e r   a s s e m b l y   w h i c h   i s  

u t i l i z e d   to  d r i v e   a  g r a t e   i n c l u d e d   in  t he   f e e d e r  

m e c h a n i s m ;  

F i g . 5 a   is  a  d e t a i l e d   c r o s s - s e c t i o n a l   v i ew   s h o w i n g  

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

f o r   i n t e r r u p t i n g   t he   f e e d i n g   o p e r a t i o n ;  

F i g . 6   is  a  g r a p h   i l l u s t r a t i n g   t h e   r e l a t i o n s h i p  

b e t w e e n   the   v e l o c i t y   of  the   f e e d e r   m e m b e r s   and  t h e  

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

m e c h a n i s m ;   a n d  

F i g . 7   is  a  p e r s p e c t i v e   v iew  of  a  q u i c k   r e t u r n  

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

a c c o r d i n g   to  a n o t h e r   e m b o d i m e n t   of  t he   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   in  d e t a i l   and  i n i t i a l l y  

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

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

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

o n e - b y - o n e   to  t h e   n ip   of  f eed   r o l l s   18  s u i t a b l y  

m o u n t e d   in  a  main   f r a m e   6  w h i c h   f o r m s   p a r t   of  b o x -  

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

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

t he   l i k e ,   wh ich   a r e   not   shown.   The  b o a r d s   b  a r e ,   o f  

c o u r s e ,   f l a t ,   and  a r e   s t a c k e d   one  on  top  of  a n o t h e r   i n  

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

a  f e e d   s u r f a c e   36a  w h i c h   e x t e n d s   h o r i z o n t a l l y   in  t h e  

p l a n e   b e t w e e n   t h e   f e e d   r o l l s   18.  The  f o r w a r d m o s t  

e d g e s   of  the   b o a r d s   a r e   p o s i t i o n e d   by  one  or  more  g a t e  
members   32  (one  shown)   and  by  a  t r a i l i n g   edge   s u p p o r t  

g e n e r a l l y   d e s i g n a t e d   46  h a v i n g   a  l o w e r   l e d g e   on  w h i c h  

t he   r e a r m o s t   e d g e s   r e s t .   The  g a t e s   32  and  t h e  

t r a i l i n g   edge  s u p p o r t   46  a r e   a d j u s t a b l e   in  t h e   l e n g t h -  
w i s e   d i r e c t i o n   of  t h e   m a c h i n e   to  a c c o m m o d a t e   b o a r d s   o f  

d i f f e r e n t   l e n g t h s .   A d d i t i o n a l l y ,   t h e y   a r e   a d j u s t a b l e  
in  v e r t i c a l   p l a n e s   so  as  to  p r e c i s e l y   s e t   t h e   d i s t a n c e  

b e t w e e n   the  l o w e r m o s t   edge  of  the   g a t e   32  and  t he   f e e d  



s u r f a c e   36a .   A d d i t i o n a l l y ,   v e r t i c a l   a d j u s t a b i l i t y   o f  

t h e   t r a i l i n g   edge  s u p p o r t   46  is  e m p l o y e d   to  c o m p e n s a t e  

f o r   w a r p a g e   o c c u r r i n g   in  any  of  the   b o a r d s .   The  f e e d  

s u r f a c e   36a  is  f o r m e d   by  the   u p p e r   s u r f a c e   of  a  v a c u u m  

box  36  wh ich   e n c l o s e s   a  vacuum  c h a m b e r   in  w h i c h   a  

vacuum  is   c r e a t e d   by  any  s u i t a b l e   s o u r c e   of  v a c u u m  

w h i c h   i s   c o n n e c t e d   by  means  of  a  d u c t   40  w h i c h  

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

37  f o r m e d   in  t he   b o t t o m   w a l l   of  t he   vacuum  box  36  a s  

b e s t   shown  in  F i g . 3 .  

The  b o a r d s   b  a r e   fed  o n e - b y - o n e   a c r o s s   t he   f e e d  

s u r f a c e   36a  and  i n t o   t h e   n ip   of  the   f eed   r o l l s   18  b y  

means   of  a  p l u r a l i t y   of  d r i v e n   feed  w h e e l s   g e n e r a l l y  

d e s i g n a t e d   51  m o u n t e d   f o r   r o t a t i o n   in  t he   v a c u u m  

c h a m b e r   of  the   vacuum  box  36  on  s h a f t s   50  w h i c h   a r e  

j o u r n a l l e d   fo r   r o t a t i o n   in  o p p o s i t e   end  f r a m e   m e m b e r s  

34  ( s e e   F i g . 3 ) .   In  t h e   s p e c i f i c   e m b o d i m e n t   s h o w n ,  

t h e r e   a r e   t h r e e   rows  of   f e e d   w h e e l s   51  e x t e n d i n g  

t r a n s v e r s e l y   of  t he   l o n g i t u d i n a l   or  f e e d i n g   d i r e c t i o n  

of  t h e   m a c h i n e   w i t h   e a c h  r o w   c o n t a i n i n g   t en   f e e d  

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

w h e e l s   in  a d j a c e n t   rows  b e i n g   a l i g n e d   w i t h   e a c h   o t h e r  

in  t he   l o n g i t u d i n a l   or  f e e d i n g   d i r e c t i o n   of  t h e  

m a c h i n e .   The  f eed   w h e e l   s h a f t s   50  run  p a r a l l e l   t o  

e a c h   o t h e r   and  a r e   e q u a l l y   s p a c e d   from  e a c h   o t h e r ,   a n d  

t h e   f e e d   w h e e l s   in  e a c h   of  t he   rows  a r e   u n i f o r m l y  

s p a c e d   from  each   o t h e r .   The  f eed   wheel   s h a f t s   50  a r e  

g e a r e d   to  r o t a t e   in  o p p o s i t e   d i r e c t i o n s   to  d r i v e   t h e  

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

p u r p o s e   to  be  d e s c r i b e d   b e l o w .   As  seen   in  F i g . 2 ,   f e e d  

w h e e l s   51  a re   p r o v i d e d   w i t h   a  h i g h   f r i c t i o n   o u t e r  

c y l i n d r i c a l   s u r f a c e   51a  f o r m e d   from  any  s u i t a b l e  

m a t e r i a l   such  as  r u b b e r   or  u r e t h a n e   so  t h a t   t h e  

c o e f f i c i e n t   of  f r i c t i o n   b e t w e e n   the   f eed   w h e e l  

s u r f a c e s   and  the  b o a r d s   b  w i l l   be  in  t he   r a n g e   of  0 . 7  



to  1 . 0 .   The  f r i c t i o n   s u r f a c e   51a  may  be  p r o v i d e d   o n  

a l u m i n i u m   hubs  51b,   or  any  o t h e r   s u i t a b l e   c o n s t r u c t i o n  

may  be  e m p l o y e d .  

In  o r d e r   to  r a i s e   and  l o w e r   the   b o a r d s   b  o f f   an  o n  

to  t h e   f e ed   w h e e l s   51  f o r   p u r p o s e s   w h i c h   w i l l   b e  

e x p l a i n e d   b e l o w ,   a  g r a t e   i s   p r o v i d e d   to  e x t e n d   b e t w e e n  

t h e   f e e d   w h e e l s   t h r o u g h o u t   the   e x t e n t   of  t h e   f e e d  

w h e e l s .   R e f e r r i n g   to   F i g s .   1  a n d   2,  t h e  g r a t e  

i n c l u d e s   a  p l u r a l i t y   of  v e r t i c a l   r i b s   56  f o r m e d   b y  

p l a t e - l i k e   s t r u c t u r e s   of  any  s u i t a b l e   m a t e r i a l ,   s u c h  

as  s t e e l ,   wh ich   e x t e n d   p a r a l l e l   to  e a c h   o t h e r   b e t w e e n  

t h e   f e e d   w h e e l s   5 1  i n   t h e   l o n g i t u d i n a l   or  f e e d i n g  

d i r e c t i o n   of  t he   m a c h i n e .   E x t e n d i n g   b e t w e e n   and  f i x e d  

to  t h e   r i b s   56  a r e   a  p l u r a l i t y   of  rod  members   55  w h i c h  

a r e   r e c e s s e d   s l i g h t l y   d o w n w a r d l y   from  t h e   u p p e r  
s u r f a c e   of  the   r i b s   56  as  b e s t   shown  in  F i g s .   2  and  3 .  

The  g r a t e   55,  56  is   m o u n t e d   and  a c t u a t e d   up  a n d  

down  in  the   v e r t i c a l   d i r e c t i o n   at   t he   d e s i r e d   t i m e   by 

means   of  p r e f e r a b l y   to  e l o n g a t e d   s h a f t s   52  and  5 2 a  

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

v a c u u m   box  36  be low  t h e   l e v e l   of  the   f e e d   w h e e l s   a n d  

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

f r a m e   members   34  at   o p p o s i t e   s i d e s   of  t h e   m a c h i n e .  

S h a f t s   52  and  52a  e a c h   i n c l u d e   m o u n t i n g   l u g s   58  f i x e d  

t h e r e t o   and  h a v i n g   p i n s   57  r e c e i v a b l e   in  a p e r t u r e s   53  

in  d e p e n d i n g   leg  p o r t i o n s   of  c e r t a i n   g r a t e   r i b s   56  a s  

- b e s t   shown  in  F i g . 2 .   By  s t r u c t u r e   to  be  d e s c r i b e d  

b e l o w ,   s h a f t s   52  and  52a  a r e   r o t a t a b l e   in  s m a l l  

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

l o w e r   t he   g r a t e   55,  56.   When  the   g r a t e   55,  56  is  i n  

i t s   l o w e r e d   p o s i t i o n   shown  in  F i g . l ,   t h e   u p p e r   s u r f a c e  

of  t h e   g r a t e   is  b e l o w   t h e   u p p e r   s u r f a c e s   51a  of  t h e  

f e e d   w h e e l s   wh ich   a r e   t h u s   a b l e   to  c o n t a c t   t h e  

u n d e r s i d e   of  the   l o w e r m o s t   b o a r d   b  to  d r i v e   i t   b y  
f r i c t i o n .   When  the   g r a t e   is   in  i t s   r a i s e d   p o s i t i o n ,  



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

and  d r i v e n   by  the   nip  r o l l s   18,  i t s   u p p e r   s u r f a c e   i s  

a b o v e   t h e   u p p e r   s u r f a c e s   51a  of  t he   f e ed   w h e e l s  

w h e r e b y   t h e   l o w e r m o s t   b o a r d   b  is  ou t   of  c o n t a c t   w i t h  

t he   f e e d .  w h e e l s .  

The  vacuum  box  36  w i t h   t he   f e e d   w h e e l s ,   g r a t e   a n d  

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

members   34  may  be  i n s t a l l e d   a s - a   u n i t   i n t o   an  e x i s t i n g  

m a c h i n e   o r ,   of  c o u r s e ,   i n c o r p o r a t e d   in  a  new  m a c h i n e .  

R e f e r r i n g   to  F i g . l ,   such   i n s t a l l a t i o n   is  e f f e c t e d   b y  

m o u n t i n g   t h e   f r a m e   members   34  o n t o   c r o s s - f r a m e   m e m b e r s  

8  of  t he   e x i s t i n g   m a c h i n e   by  means  of  s t r u t s   35  f i x e d  

to  and  b e t w e e n   f r ame   members  34  and  c r o s s - f r a m e  

members   8.  C r o s s - f r a m e   members   8  a r e   f i x e d   in  t h e  

main  f r a m e   6  w h i c h   is  shown  in  F i g . l .  

R e f e r r i n g   to  F i g . 4 ,   f eed   w h e e l s   51  a r e   d r i v e n   i n  

o p p o s i t e   r o t a t i v e   d i r e c t i o n s   a b o u t   t he   axes   of  t h e i r  

s h a f t s   50  by  m e c h a n i s m   i n c l u d i n g   a  p l u r a l i t y   of  w h e e l  

g e a r s   70  f i x e d   to  s h a f t s   50  on  one  of  t h e   ends   t h e r e o f  

l o c a t e d   o u t w a r d l y   of  f rame  34  ( s e e   F i g . 3 ) .   Two  of  t h e  

whee l   g e a r s   70  a r e   in  mesh  w i t h   a  much  l a r g e r   g e a r   7 4  

to  be  d r i v e n   t h e r e b y   w h i l e   t he   r e m a i n i n g   whee l   g e a r   7 0  

is  d r i v e n   by  means  of  an  i d l e r   g e a r   72  in  mesh  w i t h  

two  of  t he   whee l   g e a r s   70  as  shown  in  the   r i g h t - h a n d  

s i d e   of  F i g . 4 .   As  shown  in  F i g . 3 ,   r o c k e r   g e a r   74  i s  

m o u n t e d   a t   i t s   c e n t r e   or  a x i s   85  on  a  p i v o t   s h a f t   8 6  

w h i c h   is   j o u r n a l l e d   in  f rame  3 4 .  

R o c k e r   g e a r   74  is  r o t a t a b l y   o s c i l l a t e d   a b o u t   i t s  

a x i s   85  by  means  of  a  r o c k e r   s h a f t   10  and  a  l i n k a g e  

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

g e a r   74.  In  t h e   s p e c i f i c   e m b o d i m e n t   shown  in  F i g s .   2 ,  

3  and  4,  a  m e c h a n i s m   is  e m p l o y e d   w h i c h   is   t h e  

e q u i v a l e n t   of  a  f o u r - b a r   l i n k a g e ,   t h e   m e c a h a n i s m  

i n c l u d i n g   a  r o c k e r   arm  81  f i x e d   to  and  p r o j e c t i n g   f r o m  

a  s l e e v e   81a  w h i c h ,   in  t u r n ,   is   m o u n t e d   a b o u t   r o c k e r  



s h a f t   10  and  f i x e d   t h e r e t o   by  means  of  a  key  82  a s  

b e s t   shown  in  F i g . 4 .   The  m e c h a n i s m   f u r t h e r   i n c l u d e s   a  

c o n n e c t i n g   l i n k   80  p i v o t a l l y   c o n n e c t e d   a t   one  end  a t  

p i v o t   83  to  t he   r o c k e r   arm  81  and  p i v o t a l l y   m o u n t e d   a t  

i t s   o p p o s i t e   end  by  p i v o t   84  to  t h e   r o c k e r   g e a r   74  a t  

a  l o c a t i o n   o f f s e t   f rom  t h e   a x i s   85  of  the   r o c k e r   g e a r  
74  as  b e s t   shown  in  F i g . 4 .   T h i s   a c t i o n   of  t h e   f e e d  

w h e e l s   51  and  t h e i r   a c t u a t i o n   t h r o u g h   t he   l i n k a g e   a n d  

the   r o c k e r   s h a f t   is  to  be  c o n t r a s t e d   w i t h   c o n v e n t i o n a l  

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

by  a  g e n e v a   or  i n d e x i n g   d r i v e .  

I t   w i l l   be  seen   t h a t   upon  r o t a t i o n   of  r o c k e r   s h a f t  

10  in  one  d i r e c t i o n ,   t he   f e e d   w h e e l s   50  w i l l   b e  

r o t a t e d   in  one  d i r e c t i o n ,   and  upon  r o t a t i o n   of  t h e  

r o c k e r   s h a f t   10  in  t h e   o p p o s i t e   d i r e c t i o n ,   f e e d   w h e e l s  

50  w i l l   be  r o t a t e d   in  t h e   o p p o s i t e   d i r e c t i o n .   T h e  

f o r w a r d   r o t a t i o n a l   d i r e c t i o n   of  t h e   f e e d   w h e e l s   51  i s ,  

of  c o u r s e ,   u t i l i z e d   to  d r i v e   t h e   b o a r d s   b  to  t h e   n i p  

r o l l s   18  when  t h e   g r a t e   i s   in  i t s   l o w e r   p o s i t i o n .   T h e  

r e v e r s e   or  r e a r w a r d   r o t a t i o n a l   d i r e c t i o n   of  t he   f e e d  

w h e e l s   51  is  u t i l i z e d   to  u r g e   t h e   l o w e r m o s t   b o a r d   b  

away  f rom  the   g a t e   32  to   r e l i e v e   p r e s s u r e   a g a i n s t   t h e  

g a t e   32  and  p r e v e n t   j a m m i n g .   T h i s   l a t t e r   a c t i o n  

o c c u r s   a t   the  end  of  t a e   r e v e r s e   r o t a t i o n   p h a s e   of  t h e  

f e e d   w h e e l s   when  t he   g r a t e   is   l o w e r e d   and  j u s t   p r i o r  

to  t he   f o r w a r d   r o t a t i o n a l   p h a s e   of  the   f e ed   w n e e l s   51  

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

r o l l s   1 8 .  

R e f e r r i n g   now  to  F i g . 2 ,   r o c k e r   s h a f t   10  i s   d r i v e n  

by  means   of  a  c r a n k   g e a r   16  w h i c h   in  t u r n   is   d r i v e n   b y  

a  g e a r   20  w h i c h ,   in  t u r n ,   is  d r i v e n   from  the  m a i n  

d r i v e   of   the   a s s o c i a t e d   b o x - m a k i n g   m a c h i n e r y   ( n o t  

s h o w n ) .   Gear   20  is  f i x e d   to  t h e   s h a f t   of  one  of  t h e  

f e e d   r o l l s   18  w h i l e   b e i n g   in  mesh  w i t h   a n o t h e r   f e e d  

r o l l   g e a r   20a  w h i c h   i s   f i x e d   to  t he   s h a f t   of  t he   o t h e r  



f e e d   r o l l   18,  w h e r e b y   f e e d   r o l l s   18  a re   d r i v e n   i n  

c o u n t e r d i r e c t i o n s   fo r   f e e d i n g   the  b o a r d s   b  i n t o   b o x -  

m a k i n g   m a c h i n e r y .   C r a n k   g e a r   16  d r i v e s   r o c k e r   s h a f t  

10  in  o s c i l l a t i o n   by  means  of  a  m e c h a n i s m   w h i c h  

a m o u n t s   to  a  f o u r - b a r   l i n k a g e   i n c l u d i n g   a  f i r s t   l i n k  

g e n e r a l l y   d e s i g n a t e d   12  w h i c h   may  be  t e r m e d   a  " f e e d  

l e v e r "   h a v i n g   a  p a s s a g e   t h e r e i n   r e c e i v i n g   r o c k e r   s h a f t  

10  and  b e i n g   f i x e d   t h e r e t o   t h r o u g h   means  of  a  key  1 .  

The  m e c h a n i s m   f u r t h e r   i n c l u d e s   a  c o n n e c t i n g   l i n k   14  

h a v i n g   one  end  p i v o t a l l y   c o n n e c t e d   by  a  p i v o t   3  a n d  

h a v i n g   i t s   o p p o s i t e   end  p i v o t a l l y   c o n n e c t e d   by  a  p i v o t  

22  to  t he   c r a n k   g e a r   16  a t   a  l o c a t i o n   o f f s e t   f rom  t h e  

a x i s   of   r o t a t i o n   24  of  t h e   c r a n k   g e a r   16.  I t   w i l l  

t h e r e f o r e   be  seen   t h a t   r o t a t i o n   of  the   c r a n k   g e a r   16  

by  f e e d   r o l l   g e a r   20  w i l l   c a u s e   r o c k e r   s h a f t   10  t o  

o s c i l l a t e   by  means  of  t he   l i n k a g e   m e c h a n i s m   i n c l u d i n g  

l i n k s   12  and  1 4 .  

R e f e r r i n g   to  F i g . 7 ,   t he   r o c k e r   s h a f t   10  may  b e  

d r i v e n   by  a  q u i c k   r e t u r n   s l i d e r   c r a n k   i n s t e a d   of  t h e  

l i n k a g e   12,  14  d e s c r i b e d   a b o v e .   As  shown  in  F i g . 7 ,  

t h i s   m e c h a n i s m   i n c l u d e s   a  s l i d e r   12a  keyed   to  r o c k e r  

s h a f t   10  and  h a v i n g   an  e l o n g a t e d   s l o t   12b  r e c e i v i n g   a  

b l o c k   13  p i v o t e d   to  c r a n k   g e a r   16  to  s l i d e   in  s l o t  

12b.   B l o c k   13  i s ,   of  c o u r s e ,   m o u n t e d   on  c r a n k   g e a r   16  

at   a  l o c a t i o n   o f f s e t   f rom  t he   c e n t r e   24  of  c r a n k   g e a r  
16.  I t   w i l l   be  s een   t h a t   r o t a t i o n   of  c r a n k   g e a r   16  

w i l l   f u n c t i o n   to  o s c i l l a t e   r o c k e r   s h a f t   10  by  v i r t u e  

of  t he   a c t i o n   of  the   s l i d e   1 2 a .  

R e f e r r i n g   now  to  F i g s .   2  and  5,  s h a f t s   52  and  5 2 a  

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

to  r a i s e   and  l o w e r   the   g r a t e   55,  56  and  such   a c t i o n   i s  

a c h i e v e d   t h r o u g h   a  cam  f o l l o w e r   l e v e r   100,   94  and  a  

cam  90  w h i c h   is  d r i v e n   by  a  g e a r   26  ( s e e   F i g . 2 )   w h i c h ,  

in  t u r n ,   is  d r i v e n   by  a  g e a r   23  t h a t   is  f i x e d  

c o n c e n t r i c a l l y   to  the   i n n e r   s u r f a c e   of  c r a n k   g e a r   16  



so  as  to  be  r o t a t a b l e   t h e r e w i t h .   Cam  90  is   f i x e d   to  a  

s h a f t   30  w h i c h   i s   j o u r n a l l e d   in  t he   f r a m e   member  3 4  

and  w h i c h   is   f i x e d   to  g e a r   26  a t   t h e   c e n t r e   a x i s  

t h e r e o f   so  as  to   be  d r i v e n   t h e r e b y .   R e f e r r i n g   to  F i g .  

5,  cam  90  has  a  c i r c u m f e r e n t i a l   s u r f a c e   p o r t i o n   92  

w h i c h   may  be  t e r m e d   " t h e   h i g h - d w e l l   s u r f a c e "   and  a  

s h o r t e r   c i r c u m f e r e n t i a l   s u r f a c e   p o r t i o n   91  w h i c h   may  

be  t e r m e d   " t h e   l o w - d w e l l   s u r f a c e "   e x t e n d i n g   b e t w e e n  

the   h i g h - d w e l l   s u r f a c e   90  wi th   t r a n s i t i o n a l   s u r f a c e  

p o r t i o n s   e x t e n d i n g   t n e r e b e t w e e n   f o r   t h e   e x t e n t   of  t h e  

a n g l e d .   The  cam  f o l l o w e r   l e v e r   i n c l u d e s   a  dog  l e g  

p o r t i o n   100  h a v i n g   a  hub  r e c e i v i n g   t he   end  of  s h a f t   5 2  

to  w h i c h   i t   is   s u i t a b l y   keyed  fo r   m o v e m e n t   t h e r e w i t h .  

One  s i d e   of  dog  l e v e r   100  has  a  cam  f o l l o w e r   or  r o l l e r  

94  w h i c h   e n g a g e s   on  the   s u r f a c e   of  cam  90.  The  o t h e r  

s h a f t   52a  is   o p e r a t i v e l y   c o n n e c t e d   to   be  o s c i l l a t e d   i n  

s m a l l   i n c r e m e n t s   in  u n i s o n   w i th   s h a f t   52  by  means  of  a  

l i n k   104,   whose   o p p o s i t e   ends  a r e   p i v o t a l l y   c o n n e c t e d  

by  p i v o t s   104a  to   t he   dog  leg  l e v e r   100  and  to  a  

f o l l o w e r   l e v e r   106  f i x e d   to  s h a f t   52a  by  means  of  a  

hub  r e c e i v e d   a b o u t   s h a f t   52  and  k e y e d   t h e r e t o   in  a n y  
s u i t a b l e   m a n n e r .  

I t   w i l l   be  s e e n   t h a t   when  cam  f o l l o w e r   94  e n g a g e s  
the   n i g h - d w e l l   s u r f a c e   90,  the   g r a t e   w i l l   be  a t   r e s t  

in  an  e l e v a t e d   p o s i t i o n   and  when  t he   cam  f o l l o w e r   9 4  

e n g a g e s   t he   l o w - d w e l l   s u r f a c e   91,  t h e   g r a t e   w i l l   be  a t  

r e s t   in  a  d e p r e s s e d   or  l o w e r e d   p o s i t i o n .  

A d d i t i o n a l l y ,   when  t he   cam  f o l l o w e r   s u r f a c e   94  e n g a g e s  
the   t r a n s i t i o n   s u r f a c e   e n c l o s e d   by  t h e   a n g l e r ,   t h a t  

i s ,   b e t w e e n   t he   h i g h - d w e l l   and  l o w - d w e l l   s u r f a c e s   9 0  

and  91,  the   cam  f o l l o w e r   w i l l   be  l o w e r e d   or  r a i s e d  

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

w h i c h ,   in  t u r n ,   w i l l   s l i g h t l y   r o t a t e   t he   dog  leg   l e v e r  

100  and,   in  t u r n ,   t he   a s s o c i a t e d   s h a f r   52  to  a c t u a t e  

the   g r a t e   55  and  56.  Mot ion   of  t he   dog  leg   l e v e r   1 0 0  



is   t r a n s m i t t e d   to  t h e   a d j a c e n t   s h a f t   52a  by  means  o f  

t he   l i n k   104  and  f o l l o w e r   l e v e r   106  to  r o t a t e   s h a f t  

52a  in  u n i s o n   w i t h   s h a f t   52.  In  t he   l a t t e r   r e g a r d ,  

dog  l e v e r   100,   l i n k   104  and  f o l l o w e r   l e v e r   106  a c t   a s  

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

p a r a l l e l o g r a m   l i n k a g e   l y i n g   at   52,  104a  and  5 2 a .  

R e f e r r i n g   now  to  F i g . 5   cam  f o l l o w e r   94  is   u r g e d  

o n t o   t he   s u r f a c e   of   cam  90  by  a  s p r i n g   m e c h a n i s m  

i n c l u d i n g   a  c o i l   c o m p r e s s i o n   s p r i n g   110  h a v i n g   one  e n d  

b e a r i n g   a g a i n s t   a  b l o c k   112  f i x e d   to  t he   f r ame   34  a n d  

h a v i n g   an  o p p o s i t e   end  b e a r i n g   a g a i n s t   a  nu t   a n d  

w a s h e r   a s s e m b l y   111  r e c e i v e d   on  a  rod  114  w h i c h  

e x t e n d s   t h r o u g h   t n e   a x i s   of  the   c o i l   s p r i n g   110  a n d  

t h r o u g h   the   b l o c k   112  a f t e r   wh ich   i t   is   p i v o t a l l y  

c o n n e c t e d   by  p i v o t   116  to  the   dog  l eg   l e v e r   100  a s  

shown  in  F i g . 5 .   I t   w i l l   be  s een   t h a t   s p r i n g   110  u r g e s  
t h e   rod  114  in  t he   d i r e c t i o n   to  i m p o s e   a  c l o c k w i s e   ( a s  

v i e w e d   in  F i g . 5 )   b i a s   on  dog  leg  l e v e r   100  w h i c h ,   o f  

c o u r s e ,   u r g e s   cam  f o l l o w e r   r o l l e r   94  i n t o   e n g a g e m e n t  

w i t h   t he   s u r f a c e   of  cam  9 0 .  

In  o r d e r   to  i n t e r r u p t   the   f e e d i n g   of  the   b o a r d s   b ,  

i t   is  n e c e s s a r y   to  p o s i t i o n   t he   g r a t e   56  s p a c e d   a b o v e  

the   f e e d   w h e e l s   51,  t h a t   i s ,   when  the   cam  f o l l o w e r   94  

is   e n g a g e d   on  the   n i g h - d w e l l   s u r f a c e   92  of  t h e   cam 

90.  For  t h i s   p u r p o s e ,  a   l a t c h   m e c h a n i s m   is   p r o v i d e d .  

As  shown  in  F i g . 5 a ,   in  t h e   p r e f e r r e d   e m b o d i m e n t   t h e  

l a t c h   m e c h a n i s m   i n c l u d e s   an  a p e r t u r e   126  f o r m e d   in  t h e  

l o w e r   leg   p o r t i o n   of  dog  l eg   l e v e r   100  f o r   r e c e i v i n g   a  

p i n   122  t h a t   is  m o u n t e d   f o r   r e c i p r o c a l   movement   in  a  

h o u s i n g   120  f i x e d   in  t h e   f r ame   34.  H o u s i n g   120  has  a n  

e l o n g a t e d   p a s s a g e   r e c e i v i n g   a  rod  124  of  an  a i r  

c y l i n d e r   125  w i t h   t h e   p i n   122  b e i n g   f i x e d   to  t h e  

e x t r e m i t y   of  the   rod   124.   When  the   cam  f o l l o w e r   i s  

p o s i t i o n e d   on  the   h i g h - d w e l l   s u r f a c e   92  of  cam  90,  t h e  

a p e r t u r e   126  in  dog  l eg   l e v e r   100  w i l l   be  a l i g n e d   w i t h  



p in   122,   w h e r e u p o n ,   i f   i t   is  d e s i r e d   to  i n t e r r u p t   t h e  

s h e e t   f e e d i n g   by  v i r t u e   of  the   g r a t e   56  b e i n g  

p o s i t i o n e d   above   the   f e ed   w n e e l s   51,   a i r   c y l i n d e r   1 2 4  

is  e n e r g i z e d   to  e x t e n d   p in   122  i n t o   t he   a p e r t u r e   1 2 6 .  

When  r e c e i v e d   in  t h e   a p e r t u r e   126 ,   t h e   l a t c h   p in   1 2 2  

h o l d s   the   cam  f o l l o w e r   94  a t   t he   l e v e l   of  the   h i g h  

d w e l l   s u r f a c e   of  t he   cam  90  w h i c h   t h u s   m a i n t a i n s   t h e  

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

r o t a t i o n   of  cam  90.  When  in  i t s   r a i s e d   p o s i t i o n ,   t h e  

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

f e e d   w h e e l s   51  and  t h u s   f e e d i n g   of   t h e   b o a r d s   i s  

i n t e r r u p t e d .   Only  a  s m a l l   a i r   c y l i n d e r   124  is  n e e d e d  

to  a c t u a t e   p in   122  and  t h e r e f o r e   s u c h   a c t i o n   can  o c c u r  

q u i c k l y   and  e f f i c i e n t l y   to  i n t e r r u p t   s h e e t   f e e d i n g   a t  

p r e c i s e l y   t he   d e s i r e d   p o i n t .   When  s h e e t   f e e d i n g   is  t o  

be  r e s u m e d ,   a i r   c y l i n d e r   125  is  a c t u a t e d   to  r e t r a c t  

p in   122  from  a p e r t u r e   126  in  t h e   dog  l e g   l e v e r   1 0 0 ,  

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

a b o v e .   R e t r a c t i o n   of  p in   122  mus t   be  e f f e c t e d   w h e n  

the   cam  f o l l o w e r   is  p o s i t i o n e d   a b o v e   t h e   h i g h - d w e l l  

s u r f a c e .  

F i g . 6   shows  two  g r a p h s   w h i c h   i l l u s t r a t e   t h e  

r e l a t i o n s h i p   of  the   v e l o c i t y   of  t h e   f e e d   w h e e l s   51  t o  

the   p o s i t i o n   of  the   g r a t e   55,  56  t h r o u g h o u t   a  f u l l  

c y c l e   of  o p e r a t i o n .   The  u p p e r   g r a p h   shows  t h e  

r e l a t i o n s h i p   of  r o c k e r   s h a f t   (10)   v e l o c i t y   v e r s u s  

c r a n k   g e a r   (16)  a n g l e   w h i l e   t he   l o w e r   g r a p h   s h o w s  

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

l i n e s   in  t he   g r a p h s   r e f e r   to  t h e   e m b o d i m e n t   of  F i g s .   1 

to  5,  u t i l i z i n g   a  f o u r - b a r   l i n k a g e   to  d r i v e   the   r o c k e r  

s h a f t   10  w h i l e   the   d o t t e d   l i n e s   r e f e r   to  t h e  

e m b o d i m e n t   wh ich   u t i l i z e s   a  q u i c k   r e t u r n   s l i d e r   c r a n k  

as  shown  in  F i g . 7   to  d r i v e   the   r o c k e r   s h a f t   10.  T h e  

c o n t a c t   p e r i o d   shown  in  t he   g r a p h s   r e f e r s   to  the   p h a s e  

when  a  b o a r d   b  is  c o n t a c t i n g   the   f e e d   w h e e l s   5 1 .  



N o t e ,   h o w e v e r ,   t h a t   the   s m a l l e r   p o r t i o n   of  t h e   c o n t a c t  

p e r i o d   ( d u r i n g   n e g a t i v e   v e l o c i t y )   o c c u r s   when  the   f e e d  

m e m b e r s   51  a r e   r o t a t i n g   in  a  r e v e r s e   d i r e c t i o n   w h i c h  

is   u t i l i z e d ,   as  i n d i c a t e d   a b o v e ,   to  r e l i e v e   t h e  

p r e s s u r e   of   t he   b o a r d   b  a g a i n s t   t he   g a t e   32.  T h a t   i s  

to  say  t h a t   t h e   p o s i t i v e   v e l o c i t y   v a l u e s   d e p i c t e d   o n  

t he   g r a p h   r e f e r   to  r o t a t i o n   of  t h e   f eed   w h e e l s   51  i n  

t he   f o r w a r d   or  b o a r d - f e e d i n g   d i r e c t i o n ,   w h i l e   t h e  

n e g a t i v e   v e l o c i t y   v a l u e s   r e f e r   to  t he   r o t a t i o n   of  t h e  

f e e d   w h e e l s   in  t he   r e v e r s e   d i r e c t i o n .   A d d i t i o n a l l y ,  

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

the   g r a t e   is   a b o v e   the   s u r f a c e   of  the   f eed   w h e e l s   5 1  

w h i l e   t h e   n e g a t i v e   v a l u e s   r e f e r   to  when  the   g r a t e   i s  

b e l o w   t h e   s u r f a c e   of  the   f eed   w h e e l s .  

I t   w i l l   t h e r e f o r e   be  s e e n   f rom  F i g . 6   t h a t   when  t h e  

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

c o n t a c t   p e r i o d ,   t h e   g r a t e   55,  56  i s   in  i t s   l o w e r e d  

p o s i t i o n   and  t h e r e f o r e ,   the   b o a r d   is  b e i n g   c o n v e y e d   t o  

the   n ip   r o l l s   18.  As  the   f e e d   w h e e l s   51  a p p r o a c h  

t h e i r   p e a k   v e l o c i t y ,   t he   b o a r d   b e g i n s   to  e n t e r   t h e   n i p  

r o l l s   18  and  t h e   g r a t e   b e g i n s   to  r i s e .   The  b o a r d  

e n t e r s   t h e   n ip   r o l l s   n e a r   t h e   p o i n t   at  wh ich   t h e   f e e d  

w h e e l s   51  r e a c h   a  peak  v e l o c i t y   w h i c h   is  m a t c h e d   t o  

the   c o n s t a n t   v e l o c i t y   of  the   n ip   r o l l s .   A f t e r   t h e  

b o a r d   is   e n g a g e d   in  t he   n ip   r o l l s ,   t h e   g r a t e   r i s e s  

above   t he   s u r f a c e   of  the   f eed   w h e e l s   51  a f t e r   w h i c h  

t he   g r a t e   r e a c h e s   i t s   u p p e r m o s t   l e v e l   as  t he   f e e d  

w h e e l s   d e c e l e r a t e   and  the   b o a r d   is  b e i n g   c o n v e y e d   b y  

t he   n ip   r o l l s   18  o f f   the   s u r f a c e   of  t he   g r a t e .   T h e  

g r a t e   r e m a i n s   in  i t s   e l e v a t e d   p o s i t i o n   when  t h e  

v e l o c i t y   of   t he   f e e d   w h e e l s   51  c h a n g e s   f rom  p o s i t i v e  

to  n e g a t i v e   (when  the   d i r e c t i o n   of  the   f eed   w h e e l s   5 1  

is  r e v e r s e d ) .   H o w e v e r ,   at   t he   end  of  t h i s   r e v e r s i n g  

p h a s e   of  t h e   f e ed   w h e e l s   as  t h e y   a p p r o a c h   z e r o  

v e l o c i t y ,   t h e   g r a t e   b e g i n s   to  l o w e r   u n t i l   the   n e x t  



b o a r d   to  be  fed  e n g a g e s   the   f e e d   w h e e l s   51  at  a  v e r y  

low  n e g a t i v e   v e l o c i t y   at   w h i c h   t i m e   the   r e v e r s i n g   f e e d  

w h e e l s   f u n c t i o n   to  u rge   the   b o a r d   away  from  t h e   g a t e  

32  to  r e l i e v e   p r e s s u r e   u n t i l   t he   f e e d   w h e e l s   come  t o  

z e r o   v e l o c i t y   and  t h e n   r o t a t e   in  t he   f o r w a r d   d i r e c t i o n  

to  d r i v e   t h e   b o a r d   t o w a r d   t h e   n ip   r o l l s   18.  The  a b o v e  

c y c l e   i s   t h e n   r e p e a t e d .   The  b o a r d   is  d i s p l a c e d   t h e  

d i s t a n c e   from  g a t e   32  to  t he   n ip   r o l l s   18  to  a r r i v e   a t  

t h e  s a m e   v e l o c i t y   as  the   n ip   r o l l s   by  v i r t u e   of  t h e  

p r o p e r   s e l e c t i o n   of  the   f o u r   ba r   l i n k a g e   and  g e a r  
r a t i o   shown  in  F i g . 4   as  d e s c r i b e d   a b o v e .   The  g r a t e   i s  

l o w e r e d   and  r a i s e d   at  the   a p p r o p r i a t e   t ime   a s  

d e s c r i b e d   a b o v e   and  t h i s   t i m i n g   is   g o v e r n e d   by  t h e  

l e n g t h   of   t h e  l o w - d w e l l   s u r f a c e  9 1   and  the   e x t e n t   o f  

t r a n s i t i o n   a n g l e r   wh ich   a r e   s e l e c t e d   a c c o r d i n g l y .   A t  

any  t i m e   d u r i n g   the   r e l a t i v e l y   l ong   p h a s e   when  t h e  

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

c y c l e   of  o p e r a t i o n ,   t he   a i r   c y l i n d e r   125  ( F i g s .   5  a n d  

5a)  need   o n l y   be  a c t u a t e d   to  e x t e n d   l a t c h   p in   122  i n t o  

a p e r t u r e   126  of  cam  f o l l o w e r   l e v e r   100  w h i c h   w i l l   t h u s  

h o l d   t h e   g r a t e   in  t he   e l e v a t e d   p o s i t i o n .   When  i t   i s  

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

a c t u a t e d   to  r e t r a c t   l a t c h   p i n   122  f rom  t he   cam 

f o l l o w e r   l e v e r   100  d u r i n g   t h e   same  r e l a t i v e l y   l o n g  

p h a s e   when  t he   g r a t e   is  e l e v a t e d .  

I t   w i l l   be  s e e n   t h a t   among  i t s   s e v e r a l   a d v a n t a g e s  

the   i l l u s t r a t e d   f e e d i n g   m e c h a n i s m   no t   o n l y   e m p l o y s   a  

c o n v e n t i o n a l   r o c k e r   s h a f t  t o   d r i v e - t h e   f e ed   w h e e l s   i n  

two  o p p o s i t e   d i r e c t i o n s ,   bu t   a l s o   may  be  e a s i l y  

a d j u s t e d   to  v a r i o u s   new  or  e x i s t i n g   b o x - m a k i n g   m a c h i n e  

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

t o r q u e s   by  s u b s t i t u t i n g   d i f f e r e n t   s i z e   l i n k a g e s  

b e t w e e n   the   r o c k e r   s h a f t   10  and  t h e   r o c k e r   g e a r   74  o r  

b e t w e e n   t he   c r a n k   g e a r   16  and  t h e   r o c k e r   s h a f t   1 0 .  

T h i s   i s   an  a d v a n t a g e   ove r   t h e   i n d e x i n g   or  g e n e v a   d r i v e  



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

s y s t e m s   a r e   more  c o m p l e x   and  r e q u i r e   the  s u b s t i t u t i o n  

of  d i f f e r e n t   g e a r s   or  g e a r   a r r a n g e m e n t s   in  o r d e r   t o  

a d a p t   to  d i f f e r e n t   d r i v e   s y s t e m s .   A d d i t i o n a l l y ,   i t  

w i l l   be  a p p r e c i a t e d   t h a t   t he   r o c k e r   s h a f t   d r i v e  

u t i l i z e d   in  t he   i l l u s t r a t e d   e m b o d i m e n t   w i l l   p r o v i d e  

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

to  be  u t i l i z e d   on  the   f e ed   w h e e l s   51  to  i n c r e a s e   s p e e d  

and  a c c u r a c y   of  f e e d i n g .  

I t   s h o u l d   be  p o i n t e d   out   t h a t   a l t h o u g h   t h e  

p r e f e r r e d   e m b o d i m e n t   of  t he   i n v e n t i o n   d e s c r i b e d   a n d  

i l l u s t r a t e d   above   u t i l i z e s   f e e d   members   in  the  form  o f  

r o t a t a b l e   w h e e l s   or  r o l l s ,   o t h e r   t y p e s   of  feed   m e m b e r s  

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

h o r i z o n t a l   p a t h s   be low  t h e   b o a r d s   to  be  fed  may  b e  

u t i l i z e d .   T h e r e f o r e ,   i t   s h o u l d   be  u n d e r s t o o d   t h a t   t h e  

t e rm  " r o t a r y   f e e d e r "   as  u sed   h e r e i n   is  not   l i m i t e d   t o  

the   s p e c i f i c   r o t a t a b l e   f e ed   members   5 1 .  



1.  A p p a r a t u s   f o r   f e e d i n g   a r t i c l e s   s u c h   as  s h e e t s  

or  b o a r d s   wh ich   a r e   s t a c k e d   b e h i n d   a  g a t e   and  w h e r e i n  

t he   a r t i c l e s  a r e   i n d i v i d u a l l y   fed  u n d e r   t he   g a t e   a l o n g  

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

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

s a i d   p a t h   to  e n g a g e   and  f e e d   an  a r t i c l e   in  a  f o r w a r d  

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

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

d i r e c t i o n   for   u r g i n g   an  a r t i c l e   away  from  s a i d   g a t e  

p r i o r   to  movement   of  t he   a r t i c l e   u n d e r   t he   g a t e ,   a n d  

means  f o r   d r i v i n g   s a i d   f e e d   members   in  b o t h   of  s a i d  

f i r s t   and  s e c o n d   d i r e c t i o n s ,   s a i d   f e ed   members   h a v i n g  

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

an  a r t i c l e   to  move  t he   a r t i c l e   a l o n g   s a i d   p a t h   u p o n  

movement   of   s a i d   s u r f a c e s .  

2.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   1,  f o r   f e e d i n g  

a r t i c l e s   to  a  p a i r   of   n i p   r o l l s   fo r   c o n v e y i n g   a r t i c l e s  

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

members   a r e   moun ted   in  a  vacuum  box  h a v i n g   a n  

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

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

vacuum  box  u p s t r e a m   of  t he   n ip   r o l l s   fo r   c o n t a i n i n g  

t he   l e a d i n g   edges   of  a r t i c l e s   to  be  fed  u n d e r   t h e   g a t e  

to  t he   n ip   r o l l s ,   and  by  a  g r a t e   m o u n t e d   in  t h e   v a c u u m  

box  fo r   v e r t i c a l   movement   a b o v e   and  be low  s a i d   p a t h ,  

w h e r e b y   s a i d   f eed   members   can  e n g a g e   and  f e e d   a n  

a r t i c l e   in  s a i d   f o r w a r d   d i r e c t i o n   u n d e r   s a i d   g a t e   a n d  

to  s a i d   n ip   r o l l s   when  t he   g r a t e   is   in  a  l o w e r e d  

p o s i t i o n   be low  s u r f a c e s   of  t he   f e e d   m e m b e r s ,   and  c a n  

u r g e   an  a r t i c l e   away  f rom  s a i d   g a t e   p r i o r   to   m o v e m e n t  

of  t he   a r t i c l e   u n d e r   t h e   g a t e   when  the   g r a t e   i s   i n  

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

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

c h a r a c t e r i s e d   in  t h a t   s a i d   d r i v e   means  i n c l u d e s   a n  

o s c i l l a t a b l e   r o c k e r   s h a f t .  



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

in  t h a t   s a i d   d r i v e   means  f u r t h e r   i n c l u d e s   a  r o c k e r  

g e a r   d r i v e n   by  s a i d   r o c k e r   s h a f t   and  g e a r   m e a n s  

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

d r i v e   m e m b e r s .  

5.  A  f e e d e r   a p p a r a t u s   f o r   use   in  a  b o x - m a k i n g  

m a c h i n e   or  t h e   l i k e   i n c l u d i n g   a  g e n e r a l l y   h o r i z o n t a l  

p a t h   of  c o n v e y a n c e   and  a  p a i r   of  nip  r o l l s   f o r  

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

c h a r a c t e r i s e d   by  a  vacuum  box  h a v i n g   an  a p e r t u r e d  

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

r o l l s ,   a  g a t e   p o s i t i o n e d   above   the   vacuum  box  u p s t r e a m  

of  t he   n ip   r o l l s   f o r   c o n t a i n i n g   the   l e a d i n g   e d g e s   o f  

a r t i c l e s   to  be  fed   u n d e r   the   g a t e   to  the   n ip   r o l l s ,   a  

g r a t e   m o u n t e d   in  t h e   vacuum  box  f o r   v e r t i c a l   m o v e m e n t  

above   and  b e l o w   t h e   p a t h   of  c o n v e y a n c e ,   a  p l u r a l i t y   o f  

f e ed   members   m o u n t e d   in  the   vacuum  box  f o r   m o v e m e n t  

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

in  a  f o r w a r d   d i r e c t i o n   u n d e r   s a i d   g a t e   and  to  s a i d   n i p  

r o l l s   when  t he   g r a t e   is  in  a  l o w e r e d   p o s i t i o n   b e l o w  

s u r f a c e s   of  t h e   f e e d   members ,   and  means  f o r   d r i v i n g  

s a i d   f e ed   members   to  e n g a g e   and  f eed   a r t i c l e s   u n d e r  

s a i d   g a t e   to  t h e   n ip   r o l l s ,   s a i d   d r i v e   means  i n c l u d i n g  

an  o s c i l l a t a b l e   r o c k e r   s h a f t   and  means  o p e r a t i v e l y  

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

m e m b e r s .  

6.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   4  or  5 ,  

c h a r a c t e r i s e d   in  t h a t   s a i d   d r i v e   means  f u r t h e r  

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

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

of  the   a x i s   of  t he   r o t a t i o n   of  t he   r o c k e r   g e a r .  
7.  A p p a r a t u s   a c c o r d i n g   to  any  of  c l a i m s   1  to  6 ,  

c h a r a c t e r i s e d   in  t h a t   s a i d   f eed   members   have  s u r f a c e s  

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

a r t i c l e   to  move  the   a r t i c l e   a l o n g   s a i d   p a t h   u p o n  
movement   of  s a i d   s u r f a c e s .  



8.  A p p a r a t u s   a c c o r d i n g   to  any  of  c l a i m s   1  to  7 ,  

c h a r a c t e r i s e d   in  t h a t   s a i d   f eed   members   a r e   r o t a t a b l e  

w h e e l s .  

9.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   2  or  5,  and  a n y  
of  c l a i m s   3,  4,  6,  7  and  8,  c h a r a c t e r i s e d   by  a n  

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

f e e d   member s ,   and  a  p i n   f i x e d   to  a  s i d e   of   t h e   s h a f t  

to  o s c i l l a t e   t h e r e w i t h ,   and  r e c e i v e d   in  an  a p e r t u r e   i n  

a  d e p e n d i n g   leg  of  s a i d   g r a t e   fo r   t r a n s m i t t i n g   m o t i o n  

f rom  the   o s c i l l a t a b l e   s h a f t   to  t h e   g r a t e .  

10.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   9,  c h a r a c t e r i s e d  

by  means  for   d r i v i n g   b o t h   of  s a i d   o s c i l l a t a b l e   s h a f t s  

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

f rom  the   same  power   s o u r c e .  

11.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   2  or  5  and  a n y  
of   c l a i m s   3,  4,  6,  7,  8,  9  and  10,  c h a r a c t e r i s e d   b y  

means  fo r   d r i v i n g   s a i d   g r a t e   b e t w e e n   s a i d   r a i s e d   a n d  

l o w e r e d   p o s i t i o n s   i n c l u d i n g   a  cam  h a v i n g   on  i t s  

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

p o s i t i o n   of  the   g r a t e   and  a  low  d w e l l   s u r f a c e   r e c e s s e d  

i n w a r d l y   from  the  h i g h   d w e l l   s u r f a c e   and  d e t e r m i n i n g  

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

e n g a g e d   on  the  p e r i p h e r y   of  the   cam  and  o p e r a t i v e l y  

c o n n e c t e d   to  t he   g r a t e   to  d r i v e   t he   same  b e t w e e n   t h e  

r a i s e d   and  l o w e r e d   p o s i t i o n s   t h e r e o f .  

12.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   1 1 ,  

c h a r a c t e r i s e d   by  a  l a t c h   means  fo r   h o l d i n g   t h e   c am 
f o l l o w e r   a t   the   l e v e l   of  t he   h i g h - d w e l l   s u r f a c e   of  t h e  

cam  to  m a i n t a i n   t he   g r a t e   in  the   r a i s e d   p o s i t i o n  

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

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

f o l l o w e r   a t   the   l e v e l   of  t he   h i g h - d w e l l   s u r f a c e   of  t h e  

cam,  s a i d   l a t c h   member  b e i n g   d i s e n g a g e a b l e   w i t n   t h e  

cam  f o l l o w e r   to  p e r m i t   t he   cam  f o l l o w e r   to  m o v e  

b e t w e e n   the   h i g h   and  low  d w e l l   s u r f a c e s   of  t h e   c a m .  



13.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   1 2 ,  

c h a r a c t e r i s e d   in  t h a t   s a i d   l a t c h   means   i n c l u d e s   a  

l e v e r   h o l d i n g   t h e   cam  f o l l o w e r   and  c o n t a i n i n g   a n  

a p e r t u r e ,   and  t he   l a t c h   member  is  a  p in   m o v a b l e   i n t o  

t h e   a p e r t u r e   to  n o l d   t h e   cam  f o l l o w e r   a t   t he   l e v e l   o f  

the   h i g h - d w e l l   s u r f a c e   of  the   cam  and  the  l a t c h   p i n   i s  

m o v a b l e   out   of  t he   a p e r t u r e   to  r e l e a s e   the   cam 
f o l l o w e r   f o r   t h e   movemen t   b e t w e e n   t h e   h i g h   and  l o w -  

d w e l l   s u r f a c e s   of  t h e   c a m .  

14.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   1 3 ,  

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

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

r e t r a c t a b l e   rod  f i x e d   to  t h e   l a t c h   p i n   to  d r i v e   t h e  

same  i n t o   or  out   of  s a i d   a p e r t u r e   in  t he   cam  f o l l o w e r  

l e v e r .  

15.  A  m e t h o d   of  f e e d i n g   s h e e t - l i k e   a r t i c l e s   to  a  

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

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

s t a c k   of  a r t i c l e s   p r i o r   to  b e i n g   f e d ,   and  a  p l u r a l i t y  

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

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

by  the   s t e p s   of  moving   the   f eed   members   in  a  f i r s t  

d i r e c t i o n   to  f eed   the   l o w e r m o s t   a r t i c l e   in  the   s t a c k  

u n d e r   the   g a t e ,   moving   the   f eed   members   in  a  s e c o n d  

d i r e c t i o n   o p p o s i t e   to  s a i d   f i r s t   d i r e c t i o n   to  move  t h e  

l o w e r m o s t   a r t i c l e   away  f rom  the   g a t e   to  r e l i e v e  

p r e s s u r e   on  the   g a t e   to  p r e v e n t   j a m m i n g   of  t he   a r t i c l e  

a g a i n s t   the   g a t e .  
16.  A  me thod   a c c o r d i n g   to  c l a i m   15,  c h a r a c t e r i s e d  

by  the   f eed   members   mov ing   an  a r t i c l e   by  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 u r f a c e s   of  t he   f e e d   members  a n d  

the   a r t i c l e .  

17.  A  me thod   a c c o r d i n g   to  c l a i m   16,  c h a r a c t e r i s e d  

by  the   s t e p   of  u t i l i z i n g   r o t a t a b l e   w h e e l s   as  t he   f e e d  

members   and  f r i c t i o n a l l y   e n g a g i n g   an  a r t i c l e   w i t h   t h e  

s u r f a c e s   of  t he   w h e e l s   to  move  an  a r t i c l e   in  t h e  

a f o r e s a i d   m a n n e r .  














	bibliography
	description
	claims
	drawings

