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vertical  sides  of  the  layer,  and  automatic  controlling  means 
to  memorize  the  number  of  layers  to  be  laid  one  over  the 
other  and  the  measures  in  width  at  which  said  roller  plane 
and  levelling  devices  are  to  work. 



T h i s   i n v e n t i o n   r e f e r s   to  an  a u t o m a t i c   s t a c k i n g   d e v i c e  

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

l a y e r s   p r e - f o r m e d   by  one  or  more  g r o u p s   of  s h e e t s ,   w h i c h  

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

ap t   to  be  i n s e r t e d   d o w n s t r e a m   of  a  p r e p a r a t o r y   u n i t   o f  

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

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

a n a l y z i n g   them  one  by  one ,   p r e s e n t   h o w e v e r   i m p e r f e c t i o n s  

wh ich   the   o b j e c t   of  t h i s   i n v e n t i o n   o b i a t e s ;   p a r t i c u l a r l y  

the   f o l l o w i n g   s h o u l d   be  n o t e d .  

1)  An  a p p a r a t u s   is  known  f o r   s t a c k i n g   s h e e t s ,   p a c k a g e s ,  

b o x e s   e t c . ,   f o r m e d   by  a  s l i d i n g   p l a n e   on  w h i c h   a  g r o u p  

of  s h e e t s   or  t he   l i k e   r e s t s ,   w h i c h   p l a n e   by  m o v i n g   o u t -  

wa rds   s i d e w a y s   c a u s e s   the   s a i d   g r o u p   to  f a l l   on  a  l i f t i n g  

p l a n e   p r o v i d e d   w i t h   m o t o r i z e d   r o l l e r s  o r   on  the   s h e e t s  

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

v e r t i c a l l y   o n l y   by  the   amoun t   of  t h i c k n e s s   of  s a i d  

g r o u p   and  so  on  t i l l   the   p i l e   of  the   d e s i r e d   h e i g h t   h a s  

been  f o r m e d   and  t h e n ,   s t i l l   a u t o m a t i c a l l y ,   it  reaches   the  l e v e l  

p r e - s e t   by  a  l imi t   switch  and  performs  e j e c t i o n   of  the   p i l e  

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

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

o r d e r   to  b e g i n   the   f o r m a t i o n   of  a  new  p i l e .  



2)  An  a p p a r a t u s   is  known  f o r   s t a c k i n g   s h e e t s   of  c o r r u g a t e d  

c a r d b o a r d ,   f o r m e d   by  two  s m a l l   s l i d i n g   p l a n e s   on  w h i c h  

the   g r o u p   of  s h e e t s   l i e s ,   w h i c h   p l a n e s ,   by  m o v i n g   o u t -  

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

f a l l   on  a  l i f t i n g   p l a n e   w h i c h   o p e r a t e s   in  the   way  a l r e a d y  

d e s c r i b e d   in  the  p r e c e d i n g   d e s c r i p t i o n   and  h o w e v e r   in  t h e  

way  a l r e a d y   in  use   f o r   a  p l u r a l i t y   of  o t h e r   a p p l i c a t i o n s .  

The  a p p a r a t u s   g e n e r a l l y   d e s c r i b e d   at   p o i n t s   1)  and  2  s h o w  

the   d i f f e r e n t   m e t h o d   of  s u p p o r t   and  e j e c t i o n   of  t h e  

m a t e r i a l   to  be  s t a c k e d   s i n c e   on  a v a i l s   i t s e l f   of   a  p l a n e  

wh ich   s l i d e s   away  t r a n s v e r s a l l y ,   w h e r e a s   t he   o t h e r  

u s e s   two  p l a n e s ,   one  o p p o s e d   to  t he   o t h e r ,   w h i c h   t r a n s v e r s a l -  

ly  s l i d e   o u t .   The  above   m e n t i o n e d   a p p a r a t u s   d i f f e r e n t i a t e  

one  f rom  t he   o t h e r   a l s o   in  t h e   way  t h r o u g h   w h i c h   t h e y   p e r f o r m  

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

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

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

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

to  i m p r o v e   s u c h   o p e r a t i o n ;   t he   s e c o n d   a p p a r a t u s   was  d e v i s e d  

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

an  a u t o m a t i c   l e v e l l i n g ,   o n l y   h o w e v e r   on  the   s i n g l e   g r o u p   o f  

s h e e t s   and  when  s u s p e n d e d   a b o v e   s a i d   p l a n e s .  

T h a t   b e i n g   s a i d ,   the  d e v i c e   a c c o r d i n g   to  t h i s   i n v e n t i o n  

i m p r o v e s   and  adds   the   f o l l o w i n g   c h a r a c t e r i s t i c s :  

a)  I t   i s   ap t   to  s t a c k   l a y e r s   p r e f o r m e d   by  one  or  more  g r o u p s  

of  s h e e t s ,   wh ich   g r o u p s   a r e   p l a c e d   s i d e   by  s i d e ;   i t  

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

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

of  u t i l i z i n g   o n l y   the   m o t i o n   of  i n e r t i a   of  t h e   l a y e r   f e d  



by  i n s e r t i o n   means   p l a c e d   u p s t r e a m ,   e n g a g e   the   l a y e r  

and  c a r r y   i t   a g a i n s t   a  f i x e d   r i g i d   w a l l   so  as  to  a v o i d  

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

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

d i f f e r e n c e s   w h i c h   may  be  e n c o u n t e r e d ;   f u r t h e r m o r e   s a i d  

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

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

p e r f e c t   l e v e l l i n g   of  the   f r o n t   s u r f a c e   of  t he   l a y e r ,  

w i t h o u t   t he   p o s s i b i l i t y   of  the   i n d i v i d u a l   g r o u p s   o f  

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

o b l i q u e l y .  

b)  I t   o p e r a t e s   t h r o u g h   a  g r o u p   of  f i x e d   and  m o v a b l e   l e v e l l i n g  

d e v i c e s ,   p l a c e d   above   and  b e l o w   the   r o l l e r   p l a n e   and  i n  

any  c a s e   l o n g   e n o u g h   to  a c t   w h e n  t h e   l a y e r   is   r e s t i n g  

on  the   l i f t i n g   p l a n e   or  on  t he   l a y e r   j u s t   p r e v i o u s l y  

e j e c t e d .  

Th i s   p r e r o g a t i v e   a l l o w s   the  l a y e r s   to  be  l a i d   one  o v e r  

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

of  the   l a y e r s   d u r i n g   the   p a s s a g e   from  the   p l a n e   or  p l a n e s  

to  t he   l i f t i n g   d e v i c e   so  as  to  form  p i l e s   w h i c h   a re   u n i -  

form  and  have   no  v e r t i c a l   w a l l s   p r e s e n t i n g   v a r i o u s   p r o -  

j e c t i o n s ,   as  h a p p e n s   on  the   c o n t r a r y   when  the   l e v e l l i n g  

of  the   l a y e r   has  no t   t a k e n   p l a c e   d u r i n g   the   p h a s e   i n  

w h i c h   i t   is  on  the   l i f t i n g   d e v i c e   or  on  the   p r e v i o u s l y  

e j e c t e d   l a y e r s .  

c)  I t   o p e r a t e s   c o m p l e t e l y   in  an  a u t o m a t i c   way  w i t h   m i c r o -  

p r o c e s s o r   c o n t r o l s ,   i t   b e i n g   p o s s i b l e   to  m e m o r i z e   t h e  

n u m b e r   of  l a y e r s   to  be  l a i d   one  ove r   t he   o t h e r   b e f o r e  

c a r r y i n g   out   the   e j e c t i o n   of  the   p i l e   and  t he   m e a s u r e s  



in  w i d t h   at  w h i c h   t he   r o l l e r   p l a n e   and  the   v e r t i c a l  

l e v e l l i n g   d e v i c e s   a r e   to  w o r k ,   t h i s   t h r o u g h   the   c o n -  

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

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

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

t h a t   by  means  of  a  p h o t o d i o d e   p l a c e d   b e f o r e   t he   i n p u t ,  

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

o r d e r   to  a l l o w   the   i n s e r t i o n   even   of  l a y e r s   w h i c h   f o r  

a b n o r m a l   r e a s o n s   s h o u l d   be  o b l i q u e   or  d i s p l a c e d   w i t h  

r e s p e c t   to  t he   n o r m a l   l i n e   of  t r a v e l .   The  m o v i n g   a w a y  

of  the   l e v e l l i n g   d e v i c e   t a k e s   p l a c e   w i t h o u t   l e a v i n g   t h e  

c o n t r o l   by  the   c o d e r ,   w h i c h   c o n t r o l s   i t s   a m o u n t   of  m o v e -  

ment   in  c l o s u r e   t i l l   i t   c a u s e s   i t   to  s t o p   a l w a y s   a t   t h e  

p r o g r a m m e d   m e a s u r e .  

The  s t a c k i n g   d e v i c e   is   m a i n l y   f o r m e d   by  f o u r   g r o u p s ,   a n d  

p r e c i s e l y :  

a)  a  m o t o r   d r i v e n   r o l l e r   p l a n e   c a p a b l e   of  r e c e i v i n g   o r  

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

mov ing   out   t r a n s v e r s a l l y   b e t w e e n   v e r t i c a l   w a l l s   so  a s  

to  u n l o a d   the   e n t i r e   l a y e r   on  a  l i f t i n g   p l a n e   or  o n  

p r e v i o u s l y   u n l o a d e d   l a y e r s .  

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

above   m e n t i o n e d   p l a n e ,   c a p a b l e   of  a c t i n g   on  the   f o u r  

v e r t i c a l   s i d e s   of  t he   l a y e r   when  i t   is  r e s t e d   on  t h e  

l i f t i n g   d e v i c e .  

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

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

the   i n d i v i d u a l   h e i g h t s   of  t he   l a y e r s   d u r i n g   the   f o r m i n g  



p h a s e   of  the  p i l e ;   i t   is  a l s o   c a p a b l e   of  p e r f o r m i n g  

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

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

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

u n i q u e   s t e p .  

d)  A  c o n t r o l l i n g   e l e c t r o n i c   p a n e l   w h i c h   a l l o w s   the   s t a c k i n g  

d e v i c e   to  o p e r a t e   in  a  c o m p l e t e l y   a u t o m a t i c   way  a n d ,  

when  r e q u i r e d   f o r   m a i n t e n a n c e s   or  e m e r g e n c i e s ,   t h r o u g h  

e l e c t r i c   push   b u t t o n   c o n t r o l s   in  a  m a n u a l   w a y .  

E n t e r i n g   in  the   c o n s t r u c t i v e   and  f u n c t i o n a l   d e t a i l s ,  

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

w h i c h :  

f i g u r e   1  i s   a  f r o n t   v i ew   of  t he   s t a c k i n g   d e v i c e   a c c o r d i n g  

to  t he   p r e s e n t   i n v e n t i o n ;  

f i g u r e   2  is  a  p l a n   v i ew  of  s a i d   d e v i c e ;  

f i g u r e   3  is  a  s i d e   v i ew  of  the  s t a c k i n g   d e v i c e   i n s e r t e d   i n  

the   l i n e   f o r   c o l l e c t i n g   the  s h e e t s ,   a c c o r d i n g   to  two  s o l u -  

t i o n s ,   i . e .   s o l u t i o n   A:  i n s i d e   a  p i t ;   s o l u t i o n   B:  w i t h o u t  

a  p i t ;  

f i g u r e   4  is  a  s i d e   v iew  of  the   g r o u p   of  g u i d e s   and  c o n t r o l s  

of  a  l e v e l l i n g   d e v i c e ;  

f i g u r e   5  is  a  p l a n   v iew  of  a n o t h e r   l e v e l l i n g   d e v i c e ;   a n d  

f i g u r e   6  is  a  s i d e   v iew  of  the  g r o u p   of  g u i d e s   and  c o n t r o l s  

of  s t i l l   a n o t h e r   l e v e l l i n g   d e v i c e .  



The  s t a c k i n g   d e v i c e   c o m p r i s e s   a  h o r i z o n t a l   t a b l e   or  p l a n e  

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

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

f i x e d   w a l l   2,  in  o r d e r   to  i m p r o v e   t he   f r o n t   l e v e l l i n g ;  

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

to  t he   d i r e c t i o n   ( a r r o w   F  in  f i g u r e   2)  of  t r a v e l   of  t h e  

l a y e r   and  is  p r o v i d e d   w i t h   a  d e v i c e   ( no t   s h o w n ) ,   w h i c h ,  

by  means  of  an  e l e c t r i c   l i m i t   s w i t c h   ( n o t   shown)   a l l o w s   i t s  

e x a c t   p o s i t i o n i n g   w i t h   r e s p e c t   to  a  m o v a b l e   w a l l   4 .  

Above  the   m o t o r   d r i v e n   r o l l e r   t a b l e   1,  p e r p e n d i c u l a r l y   t o  

the   f i x e d   r i g i d   w a l l   2,  two  r i g i d   and  m o v a b l e   w a l l s  

3  and  4  a re   s u s p e n d e d .   The  w a l l   3,  d u r i n g   t he   w o r k i n g  

c y c l e ,   t a k e s   up  o n l y   two  d i s t i n c t   p o s i t i o n s ,   f o r w a r d   a n d  

b a c k w a r d ,   by  means  of  t h e   m e c h a n i s m   c o n t r o l l e d   by  p n e u m a t i c  

c y l i n d e r   13  ( f i g u r e   6)  and  is   p o s i t i o n e d   so  as  to   b a r e l y  

t o u c h   the   r o l l e r s   of  p l a n e   l .  

The  w a l l   4,  b e s i d e s   a s s u m i n g   two  d i s t i n c t   p o s i t i o n s   b y  

means  of  t he   m e c h a n i s m   c o n t r o l l e d   by  p n e u m a t i c   c y l i n d e r   7 

( f i g u r e   4 ) ,   is  c a p a b l e   of  m o v i n g   to  any  w h a t s o e v e r   a r e a  

w h i c h   the   p r o g r a m   of  t he   o p e r a t i n g   c y c l e   i n s t r u c t s   i t   t o ,  '  

s i n c e   i t   is  m o u n t e d   on  a  f r a m e   5  s l i d a b l e   on  g u i d e s   11 

a l o n g   w h i c h   i t   is  moved  t h r o u g h   an  a r r a n g e m e n t   12  w i t h  

r a c k   and  p i n i o n   g e a r e d   m o t o r   and  is  p o s i t i o n e d   a t   a  

p r e - s e t   m e a s u r e   by  means  of  an  e l e c t r o n i c   c o d e r   d e v i c e  

( n o t   s h o w n ) .   On  f r ame   5  t h e r e   is  a l s o   an  arm  6,  m o v a b l e  

(by  n o t   shown  d r i v i n g   means )   h o r i z o n t a l l y   and  p a r a l l e l l y  

w i t h   r e s p e c t   to  the   w a l l   4  a l o n g   the  g u i d e   6'  a n d  p i v o t e d   so  

as  to  r o t a t e   by  90°  o n . a   h o r i z o n t a l   p l a n e   t h r o u g h   t h e .  

a c t i o n   of  a  p n e u m a t i c   c y l i n d e r   6";   t h r o u g h   s u c h   r o t a t i o n  

i t   can   move  away  f rom  w a l l   4 .  



Below  the   t a b l e   1  and  b e l o w   the   v e r t i c a l   of  the   m o v e d  

b a c k   p o s i t i o n   of  the   w a l l   3,  a  f i x e d   w a l l   10  is  m o u n t e d ,  

in  c o i n c i d e n c e   of  w h i c h   t h e r e   i s   a n o t h e r   arm  9,  w h i c h   i s  

l i k e   t he   arm  6  and  i s   m o v a b l e   (by  n o t   shown  d r i v i n g   m e a n s )  

h o r i z o n t a l l y   and  p a r a l l e l l y   w i t h   r e s p e c t   to  w a l l   10  ( o n  

g u i d e   9 ' )   and  p i v o t e d   so  as  to  r o t a t e   by  90°  on  a  

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

c y l i n d e r   9";  t h r o u g h   such   r o t a t i o n   i t   can  move  away  f r o m  

the   f i x e d   w a l l   10.  A  m o t o r   d r i v e n   r o l l e r   p l a n e   8  is  m o u n t e d  

b e l o w   the   t a b l e   1;  s a i d   p l a n e   8  can  move  v e r t i c a l l y   l i k e   a  

l i f t i n g   d e v i c e ,   in  o r d e r   to  r e c e i v e   the   l a y e r s ,   d e s c e n d  

f rom  t i m e   to  t ime   o n l y   a c c o r d i n g   to  t he   t h i c k n e s s   of  t h e  

i n d i v i d u a l   l a y e r ,   f o r   t he   number   of  p r o g r a m m e d   l a y e r s ,   a n d  

once   s a i d   number   is  r e a c h e d   i t   c o n t i n u e s   i t s   d e s c e n t   t i l l  

i t   r e a c h e s   an  e l e c t r i c   l i m i t   s w i t c h   ( n o t   shown)   where   i t  

s t o p s   and  c a u s e s   t he   m o t o r   of  i t s   r o l l e r s   to  s t a r t   f o r  

e f f e c t i n g   the   e j e c t i o n   of  t he   p i l e .   At  the   s t o p p i n g   a n d  

e j e c t i n g   l e v e l ,   t h e r e   is  a  m o t o r   d r i v e n   r o l l e r   p l a n e   16 

a p t   to  r e c e i v e   the   p i l e ,   w h i c h   p l a n e ,   d e p e n d i n g   on  t h e  

r e q u i r e m e n t s ,   may  be  m o u n t e d   in  a  f i x e d   way,   i . e .   r e s t i n g  

on  the   f l o o r   ( f i g u r e   3,  B),  or  may be  a  l i f t i n g  p l a n e   i n  o r d e r  

to  b r i n g   the   p i l e   at   o p t i m a l   h e i g h t s   a g a i n   ( f i g u r e   3,  A ) .  

The  w o r k i n g   c y c l e   c o n t r o l l e d   f rom  a  m i c r o p r o c e s s o r   a n d  

c o d e r   e l e c t r o n i c   p a n e l   ( n o t   shown)  t a k e s   p l a c e   as  i n d i c a t e d  

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

t h a t ,   e v e r y   t ime   the   c y c l e   b e g i n s ,   h o r i z o n t a l   p l a n e   1  is  i n  

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

v i c i n i t y   of  the   m o v a b l e   w a l l   4,  w h i c h   in  t u r n   is  p o s i t i o n e d  

(by  means  of  12)  at  the  d i s t a n c e   programmed  as  a  func t ion   of  the  l e n g t h  

( p e r p e n d i c u l a r l y   to  the   p l a n e   of  f i g u r e   3)  of  the   s h e e t  

l a y e r ,   and  in  the  b a c k w a r d   p o s i t i o n ,   c o n t r o l l e d   b y  



p n e u m a t i c   c y l i n d e r   7;  s a i d   s h e e t   l a y e r ,   in  the   e x a m p l e   o f  

f i g u r e   3,  c o n s i s t s   of  t h r e e   g r o u p s   a,  6 ,  c   of  s h e e t s ,   a n d  

is   b o d i l y   d e s i g n a t e d   w i t h   d;  t he   m o v a b l e   w a l l   3  is  in  t h e  

f o r w a r d   p o s i t i o n ,   c o n t r o l l e d   by  the   p n e u m a t i c   c y l i n d e r   1 3 ;  

the   arms  6  and  9  a re   p o s i t i o n e d   and  s t o p p e d   a t   the   i n p u t  

of  t he   s t a c k i n g   d e v i c e   and  r o t a t e d   so  as  to  r e s u l t   i n  

b e i n g   a d j a c e n t   w i t h   r e s p e c t   to  t he   r e s p e c t i v e - w a l l s   4  a n d  

10;  t he   m o t o r   d r i v e n   r o l l e r   p l a n e   8  is  p o s i t i o n e d   a n d  

s t o p p e d   at  a  few  mm  b e l o w   t he   h o r i z o n t a l   p l a n e   1  f o r   t h e  

f i r s t   l a y e r   and  t h e n   s t o p p e d   a t   a  l e v e l   such   t h a t   i t  

m a i n t a i n s   the   u p p e r   p a r t   of  t he   l a y e r   ( p r e s e n t   on  p l a n e   8 )  

at  a  few  mm  b e l o w   the   h o r i z o n t a l   p l a n e   1,  t h i s   b e i n g  

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

shown)   p l a c e d   so  as  to  s i g h t   in  on  the   a r e a   j u s t   b e l o w   t h e  

h o r i z o n t a l   p l a n e   1 .  

The  c y c l e   b e g i n s   at  t he   a r r i v a l   f rom  u p s t r e a m   a p p a r a t u s ,   a t  

i n t e r v a l s   of  t ime  g r e a t e r   t h a n   t he   t o t a l   t ime   of  the   c y c l e  

of  the   s t a c k i n g   d e v i c e ,  o f   a  c o m p l e t e   l a y e r ,   f o r m e d   by  one  o r  

more  g r o u p s   of  s h e e t s .   Such  a  l a y e r ,   upon   e n t e r i n g   t h e  

s t a c k i n g   d e v i c e ,   d a r k e n s   a  p h o t o d i o d e   ( n o t   shown)   p l a c e d   a t  

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

r o l l e r s   of  t he   t a b l e   1.  The  l a y e r   e n t e r s   c o m p l e t e l y   t h e  

s t a c k i n g   d e v i c e   and ,   b e i n g   p u s h e d   by  the   m o t o r   d r i v e n   r o l -  

l e r s   of  t he   t a b l e   1,  c o l l i d e s   and  t h e r e f o r e   l e v e l s   a g a i n s t  

w a l l   2,  w h e r e   a  p h o t o d i o d e   ( n o t   shown)   c o n t r o l s   t he   s t o p p i n g  

of  t he   r o l l e r s ;   t h e n   the   m o v a b l e   w a l l   4 . i s   moved  (by  c y -  

l i n d e r   7)  t o w a r d s   t he   l a y e r   and  a  p h o t o c e l l   ( n o t   s h o w n ) ,  

p l a c e d   on  the   w a l l   4,  when  i t   s e e s   t he   i n i t i a l   p a r t   of  t h e  

l a y e r ,   c o n t r o l s   the   s l i d i n g   o u t   of   t a b l e   1;  in  t h i s   way  t h e  

l a y e r   r e s t s   on  the  w a l l   3,  and  w a l l   4  ends   i t s   t r a v e l ,   s t o p -  

p i n g   at   the  p r e - s e t   m e a s u r e ,   w h i c h   is   e q u i v a l e n t   to  t h e  

l e n g t h   of  the   l a y e r .  



As  soon  as  t a b l e   1  has   moved  c o m p l e t e l y   out   from  b e n e a t h   t h e  

l a y e r ,   and  t h e r e f o r e   has  c a u s e d   i t   to  r e s t   on  the  l i f t i n g  

p l a n e   8,  w a l l   3  (by  c y l i n d e r   13)  moves  b a c k   i n t o   the   p o s i -  

t i o n   w h e r e   i t   is  a l i g n e d   w i t h   w a l l   10,  w h i l e   the   m o v a b l e  

a rms   6  and  9  a r e   s h i f t e d   a t   the   r e a r   w a l l   of  the   l a y e r ,  

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

d i r e c t   r e f l e x i o n   p h o t o c e l l   ( n o t   shown)   and  s t o p ,   and  t h e n  

t h r o u g h   r o t a t i o n   by  90°  (by  means  of  6"  and  9",   r e s p e c t i v e -  

ly )   t h e y   l e v e l   the   l a y e r   p u s h i n g   i t   t o w a r d s   the   f i x e d   w a l l  

2;  at   the   same  t i m e   the   w a l l   4,  by  means  of  i t s   p n e u m a t i c  

c y l i n d e r   7,  p u s h e s   the   l a y e r   t o w a r d s   w a l l s   3  and  1 0 .  

A f t e r   a  t ime   s e t   by  an  e l e c t r o n i c   t i m e r   ( n o t   s h o w n ) ,   t h e  

w a l l   4  and  t he   arms  6  and  9  move  away  f rom  t h e   l a y e r   and  t h e  

l i f t i n g   p l a n e   8  d e s c e n d s   v e r t i c a l l y   o n l y   by  t h e   t h i c k n e s s  

of  the   i n d i v i d u a l   l a y e r ;   in  f a c t ,   s a i d   p h o t o c e l l   p l a c e d   t o  

s i g h t   in  u n d e r n e a t h   t he   t a b l e   1,  as  soon   as  r e t u r n e d   i n  

l i g h t ,   c o n t r o l s   t he   s t o p p i n g   of  t he   l i f t i n g   p l a n e   8  a n d  

t h e   s i m u l t a n e o u s   r e t u r n   m o t i o n   of  t a b l e   1,  w h i c h   goes   t o  

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

r e c e i v e   a  new  l a y e r .  

The  above   m e n t i o n e d   c y c l e   r e p e a t s   f o r   the   p r o g r a m m e d   n u m b e r  

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

a re   to  be  o v e r l a i d   on  the   l i f t i n g   p l a n e   8,  in  o r d e r   t o  

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

once   t he   l a s t   l a y e r   has  been   u n l o a d e d ,   the   l i f t i n g   d e v i c e   8 

c o n t i n u e s   i t s  d e s c e n t   t i l l   i t   s t o p s   at   an  e l e c t r i c   l i m i t  

s w i t c h   ( n o t   shown)   p l a c e d   so  as  to  c a u s e   a  m a t i n g   of  t h e  

l e v e l   of  the   r o l l e r   p l a n e   8  w i t h   t he   l e v e l   of  the   r o l l e r  

p l a n e   1 6 .  



When  s a i d   l i m i t   s w i t c h   is  e n g a g e d ,   t h e . r o l l e r s   of  d e v i c e   8 

are   s t a r t e d   and  p e r f o r m   the   e j e c t i o n ;   a  p h o t o c e l l   ( n o t   s h o w n )  

p l a c e d   a t   t he   e x i t ,   when  d a r k e n e d   by  the   p i l e ,   c o n t r o l s   t h e  

s t a r t i n g   of  t he   r o l l e r s   of  t he   r o l l e r   p l a n e   16;  in  f i g u r e   3 

the   p i l e   so  e j e c t e d   is   d e s i g n a t e d   w i t h   17.  When  s a i d   p h o t o -  

c e l l   s e e s   t he   l i g h t   a g a i n ,   ( t h i s   i n d i c a t i n g   t h a t   the   p i l e  

has  b e e n   c o m p l e t e l y   u n l o a d e d ) ,   i t   c o n t r o l s   t he   r i s i n g   a g a i n  

of  t he   p l a n e   8,  at  a  s p e e d   w h i c h   is  r e m a r k a b l y   g r e a t e r   t h a n  

t h a t   of  d e s c e n t ,   s i n c e   plane  8  is  now  unloaded,   t i l l   i t   s tops  a t  

an  e l e c t r i c   l i m i t   s w i t c h   ( n o t   shown)  p l a c e d   so  as  to  c a u s e  

the  p l a n e   8  to  s t o p   a t   a  few  m i l l i m e t e r s   b e n e a t h   the   t a b l e  

1,  r e a d y   to  r e c e i v e   a  new  l a y e r   and  b e g i n   t he   f o r m a t i o n   o f  

a  new  p i l e .  

I t   is  o b v i o u s   t h a t   n u m e r o u s   v a r i a t i o n s   and  m o d i f i c a t i o n s  

may  be  b r o u g h t   to  the   above   d e s c r i b e d   e x e m p l i f y i n g   form  o f  

e m b o d i m e n t   of  t he   i n v e n t i o n ,   w i t h o u t   d e p a r t i n g   f rom  i t s  

s c o p e ;   i t   is  i n t e n d e d   t h a t   a l l   such   v a r i a t i o n s   a n d  

m o d i f i c a t i o n s   f a l l   w i t h i n   t he   f i e l d   of  t he   i n v e n t i o n   i t s e l f .  



1.  An  a u t o m a t i c   s t a c k i n g   d e v i c e   f o r   p i l e s   of  s h e e t s ,  

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

p r e f o r m e d   by  one  or  more  g r o u p s   of  s h e e t s ,   w h i c h   g r o u p s  

a re   p l a c e d   s i d e   by  s i d e ,   f o r   the   f o r m a t i o n   of  p i l e s   o f  

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

p l a n e   (1)  s i d e w a y s   m o v a b l e   t r a n s v e r s a l l y   to  the   d i r e c -  

t i o n   in  w h i c h   s a i d   l a y e r s   a r e   f ed   to  s a i d   p l a n e   by  u p -  

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

r o l l e r s ;   a  f i x e d   v e r t i c a l   r i g i d   w a l l   ( 2 ) ;   l e v e l l i n g   m e a n s  

f o r   the  s i d e s   of  t he   l a y e r   to  be  s t a c k e d ;   and  a u t o m a t i c  

e l e c t r o n i c   means   f o r   c o n t r o l l i n g   the   o p e r a t i o n   of  t h e  

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

r o l l e r s   i n s t e a d   of  u t i l i z i n g   o n l y   the   m o t i o n   of  i n e r t i a  

of  the   fed   l a y e r ,   e n g a g e   t he   l a y e r   and  b r i n g   i t   a g a i n s t  

s a i d   f i x e d   r i g i d   w a l l ,   so  as  to  a v o i d   t h a t  t h e  

i n d i v i d u a l   g r o u p s   of  s h e e t s   become  u n d o n e   or  b e c o m e  

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

f r i c t i o n   w h i c h   may  be  e n c o u n t e r e d ,   as  w e l l   as  c a u s i n g  

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

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

s u r f a c e   of  the   l a y e r ,   w i t h o u t   t h e . p o s s i b i l i t y   of  t h e  

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

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

2.  The  a u t o m a t i c   s t a c k i n g   d e v i c e   a c c o r d i n g   to  c l a i m   1 ,  

c h a r a c t e r i z e d   by  the   f a c t   t h a t   s a i d   l e v e l l i n g   means   a r e  

p l a c e d   above   and  b e l o w   s a i d   r o l l e r   p l a n e   (1)  and  c o m p r i s e  

two  f i x e d   (2,  10)  and  f o u r   m o v a b l e   (3,   4,  6,  9)  l e v e l l i n g  

d e v i c e s ,   s a i d   l e v e l l i n g   d e v i c e s   a c t i n g   on  some  of  t h e  

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



p l a n e   and  d u r i n g   the   s u b s e q u e n t   s l i d i n g   away  of  t h e  

p l a n e   to  u n l o a d   the   l a y e r   on  an  u n d e r l y i n g   l i f t i n g  

d e v i c e   ( 8 ) ,   and  a c t i n g   on  a l l   f o u r   v e r t i c a l   s i d e s   o f  

t he   l a y e r   when  i t   is  r e s t i n g   on  s a i d   l i f t i n g   d e v i c e   o r  

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

3.  The  a u t o m a t i c   s t a c k i n g   d e v i c e   a c c o r d i n g   t o - c l a i m   1  or  2 ,  

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

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

b e i n g   t h u s   a l s o   p o s s i b l e   to  m e m o r i z e   the   number   o f  

l a y e r s   to  be  l a i d   one  o v e r   the   o t h e r   b e f o r e   p e r f o r m i n g  

the   e j e c t i o n   of  the   p i l e ,   and  the   m e a s u r e s   in  w i d t h   a t  

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

w o r k .  

4.  The  a u t o m a t i c   s t a c k i n g   d e v i c e   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 z e d   by  t he   f a c t   t h a t   s a i d   p h o t o d i o d e   is  p l a c e d  

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

the   moving   away  of  l e v e l l i n g   means   (4)  so  as  to  a l l o w   t h e  

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

s h o u l d   be  p l a c e d   o b l i q u e l y  o r   d i s p l a c e d   w i t h   r e s p e c t   to  t h e  

n o r m a l   l i n e   of  t r a v e l ,   the   m o v i n g   away  of  s a i d   l e v e l l i n g  

means   (4)  t a k i n g   p l a c e   w i t h o u t   l e a v i n g   the   c o n t r o l   b y  

s a i d   c o d e r   w h i c h   c o n t r o l s   i t s   amoun t   of  movemen t   i n  

c l o s u r e   t i l l   i t   c a u s e s   i t   to  s t o p   a l w a y s   at   t h e  

p r o g r a m m e d   m e a s u r e .  

S.  The  a u t o m a t i c   s t a c k i n g   d e v i c e   as  e s s e n t i a l l y   h e r e i n -  

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

e n c l o s e d   d r a w i n g s .  
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