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©  Device  for  stacking  sheet-shaped  objects. 
  Device  for  stacking  sheet-shaped  objects  provided  with  a 
frame,  with  a  conveyor  belt  (10)  arranged  at  least  substantial- 
ly  horizontally  in  the  frame  and  with  a  stacking  table 
arranged  so  as  to  be  vertically  adjustable  in  the  frame, 
whereby  means  have  been  provided  to  transport  a  sheet- 
shaped  object,  spending  at  the  bottom  side  of  the  lower  part 
of  the  conveyor  belt  by  means  of  sucking  action,  and  to 
release  the  sucking  action  when  the  sheet-shaped  object  has 
arrived  at  the  stacking  table,  whereby  the  conveyor  belt  is 
formed  by  several  adjacent  air  permeable  belts  (11),  the 
lower  parts  of  which  extend  under  a  bottom  wall  (12), 
provided  with  openings  (14)  to  let  air  pass,  of  a  case  (9)  in 
which  a  vacuum  can  be  generated,  while  between  the  belts 
up-and-down  movable  push  off  elements  (22)  are  movable, 
which  are  coupled  with  closing  elements  (15)  in  the  case  for 
closing  the  air  passage  openings  in  the  bottom  wall  of  the 
case. 





The  i n v e n t i o n   r e l a t e s   to  a  device  for  s t ack ing   s h e e t - s h a p e d   ob-  

j ec t s   provided  with  a  frame,  with  a  conveyor  bel t   a r ranged  at  l e a s t   s u b -  

s t a n t i a l l y   h o r i z o n t a l l y   in  the  frame  and  with  a  s t a ck ing   t a b l e   a r r a n g e d  

v e r t i c a l l y   a d j u s t a b l e   in  the  frame,  whereby  means  have  been  p rov ided   t o  

t r a n s p o r t   a  s h e e t - s h a p e d   o b j e c t ,   suspended  at  the  bottom  s ide  of  t h e  

lower  part   of  the  conveyor  be l t   by  means  of  sucking  a c t i o n ,   and  to  r e -  

lease  the  sucking  a c t i o n   when  the  s h e e t - s h a p e d   objec t   has  a r r i v e d   at  t h e  

s t ack ing   t a b l e .  

Such  a  device  is  known  from  the  Dutch  pa tent   a p p l i c a t i o n   No. 

7103309.  Any  i n d i c a t i o n   with  regard  to  the  c o n s t r u c t i o n   of  the  means  f o r  

g e n e r a t i n g   resp.   r e l e a s i n g   the  sucking  a c t i o n ,   however,  is  not  given  i n  

th is   a p p l i c a t i o n .  

The  i n v e n t i o n   aims  to  ob ta in   a  device  of  the  above  kind,   whereby 

the  sucking  ac t i on   can  be  r e l e a s e d   at  the  des i r ed   moment  in  a  s imple  way 
and  at  the  same  time  the  very  l i g h t   ob jec t   can  be  d e l i v e r e d   p o s i t i v e l y  

to  the  s t a c k i n g   t a b l e .  

According  to  the  i n v e n t i o n   th is   can  be  achieved  because   t h e  

conveyor  be l t   is  formed  by  s eve ra l   ad j acen t   a i r   permeable  b e l t s ,   t h e  

lower  pa r t s   of  which  extend  under  a  bottom  wall ,   provided  with  o p e n i n g s  

to  let   a i r   pass,  of  a  case  in  which  a  vacuum  is  to  be  g e n e r a t e d ,   w h i l s t  

between  the  b e l t s   up-and-down  movable  push  off  e lements   are  m o v a b l e ,  

which  are  coupled  with  c l o s i n g   e lements   in  the  case  for  c l o s i n g   the  a i r  

passage  openings  in  the  bottom  wall  of  the  c a s e .  

In  using  the  device  acco rd ing   to  the  i nven t ion   the  s u c k i n g  



ac t ion   can  be  r e l e a s e d   at  the  des i red   moment  by  c l o s i n g   the  a i r   p a s s a g e  

openings  in  the  case,   while  at  the  same  time,  with  the  aid  of  the  push 

off  e lements   the  s h e e t - s h a p e d   objec t   wil l   be  r e l e a s e d   from  the  c o n v e y o r  

be l t ,   so  tha t   there   wi l l   be  no  r i sk   of  the  s h e e t - s h a p e d   objec t   r e m a i n i n g  

stuck  to  the  conveyor  b e l t ,   in  sp i t e   of  the  sucking  ac t ion   having  been 

r e l e a s e d ,   and  thus  not  being  d e l i v e r e d   to  the  s t a c k i n g   table   c o r r e c t l y .  

The  i n v e n t i o n   wi l l   be  f u r t h e r   exp la ined   with  r e f e r e n c e   to  an 

embodiment  of  a  device  a c c o r d i n g   to  the  i n v e n t i o n ,   shown  d i a g r a m m a t i c a l l y  

in  the  enc lo sed   f i g u r e s .  

Fig.  1  shows  d i a g r a m m a t i c a l l y ,   p a r t l y   in  view  and  p a r t l y   i n  

c r o s s - s e c t i o n ,   a  device  a cco rd ing   to  the  i n v e n t i o n .  

Fig.  2  shows,  on  a  l a r g e r   s ca l e ,   a  part   of  the  vacuum  case  and 

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

The  device  shown  in  f ig .   1  comprises  a  frame  1  in  which  a  p a i r  

of  s t a c k i n g   t a b l e s   2  and  3  are  accommodated  movable  up-and-down.  

Under  s t a c k i n g   t a b l e   2  a  conveyor  4  and  under  s t a ck ing   t ab le   3 

a  conveyor  5  has  been  a r r a n g e d .   Each  conveyor  has  been  c o n s t r u c t e d   from  a 

number  of  e n d l e s s   b e l t s   6,  ex tend ing   p a r a l l e l   to  each  o the r ,   and  h o r i -  

z o n t a l l y   and  p e r p e n d i c u l a r l y   to  the  plane  of  f ig .   1  and  f u r t h e r   g u i d e d  

around  r o l l s   7  r o t a t a b l e   around  h o r i z o n t a l   axes  of  r o t a t i o n .  

As  f u r t h e r   appears   from  f ig.   1  each  s t a c k i n g   t ab le   is  c o n s t r u c -  

ted  from  a  number  of  l a t h s   8  ex tend ing   p a r a l l e l   to  each  o ther ,   a l l   t h i s  

in  such  a  way,  tha t   in  the  lowest   p o s i t i o n   of  s t a c k i n g   t ab le   2  and  3 

r e s p . ,   sa id   l a t h s   8  wi l l   be  s i t u a t e d   under  the  upper  pa r t s   of  be l t s   6  o f  

conveyor  4  resp .   5  for  d e l i v e r i n g   the  o b j e c t s   ly ing   on  the  s t a c k i n g   t a b l e  

to  the  r e l e v a n t   conveyor  4  or  5,  so  that   next  these   o b j e c t s   can  be  t r a n s -  

ported  p e r p e n d i c u l a r l y   to  the  plane  of  drawing  1. 

Over  the  s t a c k i n g   t a b l e ,   a  case  9  has  been  a r ranged  in  the  f r a m e ,  

in  which,  with  the  aid  of  means  not  f u r t h e r   shown,  a  vacuum  can  be  g e n e -  
r a ted .   An  end le s s   conveyor  10,  which  is  c o n s t r u c t e d   from  a  number  o f  

be l t s   11,  ex t end ing   p a r a l l e l   to  and  at  some  d i s t a n c e   from  each  o t h e r ,  

has  been  a r r anged   in  such  a  way  tha t   the  lower  p a r t s   of  the  b e l t s   11, 

while  in  o p e r a t i o n ,   can  move  in  the  d i r e c t i o n   a cco rd ing   to  arrow  A  a l o n g  

the  bottom  side  of  bottom  12  of  vacuum  case  9 .  

As  appears   in  p a r t i c u l a r   from  f ig .   2  holes   13  and  14  resp.   have 

been  provided  both  in  be l t   11  and  in  bottom  12  of  vacuum  case  9 .  

In  the  vacuum  case  a  c l o s ing   p la te   15  made  of  e l a s t i c   m a t e r i a l  



such  as  rubber  has  been  p rov ided ,   which  is  joined  to  a  suppor t   p l a t e   16. 

Fixed  to  suppor t   p la te   16  are  upwardly  ex tending   rods  17,  which  a r e  

mutual ly   coupled  by  a  c r o s s - r o d   18.  Cross- rod   18  is  coupled  to  p i s t o n  -  

rod  20  of  an  a d j u s t i n g   c i l i n d e r   21  with  the  aid  of  an  arm  19,  in  such  

a  way  tha t   c l o s ing   p la te   15,  from  the  p o s i t i o n   shown  in  f ig .   2,  in  which 

said  c l o s i n g   p la te   c loses   openings   14  in  the  bottom  of  the  vacuum  c a s e ,  

can  be  moved  upwardly  for  expos ing   said  o p e n i n g s .  

Fu r the r   p l a t e - s h a p e d   push  off  elements  22  are  coupled  with  t h e  

support   p l a t e   16,  said  p l a t e - s h a p e d   elements  22  ex t end ing   v e r t i c a l l y   and 

being  movable  up-and-down  between  b e l t s   11  forming  conveyor  10  be tween  

the  p o s i t i o n ,   in  which  said  p l a t e - s h a p e d   e lements ,   as  shown  in  f ig .   2 ,  

extend  with  t h e i r   lower  most  ends  at  some  d i s t a n c e   below  the  b e l t s   11  and 

a  p o s i t i o n ,   in  which  the  lower  most  edges  of  the  p l a t e - s h a p e d   e l e m e n t s  

are  s i t u a t e d   above  the  bottom  s ides   of  the  be l t s   11. 

Fu r the r   the  device  is  provided  with  a  supply  conveyor  23  n e a r  

an  end  of  the  f r a m e .  

While  in  o p e r a t i o n   s h e e t - s h a p e d   ob j ec t s   24  wi l l   be  supp l ied   i n  

the  d i r e c t i o n   accord ing   to  arrow  B  with  the  aid  of  the  supply  c o n v e y o r .  
The  movement  of  said  s h e e t - s h a p e d   o b j e c t s   as  well  as  the  number  of  s h e e t -  

shaped  o b j e c t s   can  be  c o n t r o l l e d   with  the  a id   of  s ensors   not  f u r t h e r   shown. 

A  s h e e t - s h a p e d   ob jec t   supp l i ed   with  the  aid  of  conveyor  23  w i l l  

be  sucked  a g a i n s t   the  bottom  s ide  of  conveyor  10,  because  vacuum  has  been 

genera ted   in  vacuum  case  9  and  openings  14  in  the  bottom  of  the  vacuum 

case  have  a l l   been  e x p o s e d .  

When  a  s h e e t - s h a p e d   ob j ec t   has  a r r i v e d   over  s t a c k i n g   t ab l e   2 

and  must  be  d e l i v e r e d   to  said  s t a c k i n g   t a b l e ,   a  s i g n a l   wi l l   be  given  t o  

a d j u s t i n g   c i l i n d e r   21  in  such  a  way  tha t   said  a d j u s t i n g   c i l i n d e r   21  w i l l  

move  c l o s i n g   p l a t e   15  and  push  members  22  downward.  Thereby  openings  14 

are  c losed ,   so  that   there  is  no  longer   a  sucking  a c t i o n   on  the  s h e e t -  

shaped  o b j e c t ,   wh i l s t   s imutaneous ly   the  shee t - shaped   o b j e c t   is  p r e s s e d  

down  p o s i t i v e l y   with  the  aid  of  push  off  elements  11  in  order   to  be  d e -  

l i v e r e d   to  s t a ck ing   table   2.  While  forming  a  s tack  of  s h e e t - s h a p e d   ob-  

j e c t s   on  s t a c k i n g   t ab le   2  the  l a t t e r   wil l   g r a d u a l l y   move  downward.  When 

a  s u f f i c i e n t   number  of  s h e e t - s h a p e d   ob j ec t s   has  been  d e l i v e r e d   t o  

s t ack ing   t ab le   2,  the  c lo s ing   p l a t e   which  is  s i t u a t e d   over  s t a c k i n g   t a b l e  

2  wil l   no  longer   be  moved  downward  but  kept  in  i t s   r a i s e d   p o s i t i o n ,   so  

that   the  s h e e t - s h a p e d   objec t   can  move  f u r t h e r   on  into  the  d i r e c t i o n   o f  



s t a c k i n g   table   3.  As  soon  as  a  s h e e t - s h a p e d   ob jec t   has  a r r ived   a t  

s t a c k i n g   table   3,  it  will   be  d e l i v e r e d   to  s t a c k i n g   t ab le   3  in-a  s i m i l a r  

way  as  descr ibed   above.  During  said  loading  of  s t a c k i n g   t ab le   3  s t a c k i n g  

t ab le   2  can  be  moved  f u r t h e r   downward  for  d e l i v e r i n g   the  s h e e t - s h a p e d  

o b j e c t s   to  conveyor  4  and,  a f t e r   d i s c h a r g i n g   of  the  shee t - shaped   o b j e c t s  

with  the  aid  of  conveyor  4  the   t a b l e   2  can  be  brought  back  to  i t s  

s t a r t i n g   p o s i t i o n .  

After  a  s u f f i c i e n t   number  of  shee t - shaped   ob j ec t s   has  been  

placed  on  s t ack ing   t ab le   3  the  d e l i v e r i n g   of  s h e e t - s h a p e d   ob j ec t s   t o  

s t a c k i n g   table   2  wil l   be  resumed  again ,   while  in  the  meantime  s t a c k i n g  

t ab le   3  wil l   move  f u r t h e r   downward  to  d e l i v e r   the  o b j e c t s   to  conveyor  5.  

After   said  ob jec t s   have  been  d i s c h a r g e d ,   with  the  aid  of  conveyor  5 ,  

s t a c k i n g   table   3  can  be  brought   back  into  i t s   s t a r t i n g   p o s i t i o n ,   a f t e r  

which  the  cycle  desc r ibed   above  can  repeat   i t s e l f   a g a i n .  



1.  Device  for  s t a c k i n g   shee t - shaped   ob jec t s   provided  with  a  f r a m e ,  

with  a  conveyor  be l t   a r ranged  at  l e a s t   s u b s t a n t i a l l y   h o r i z o n t a l l y   in  t h e  

frame  and  with  a  s t a ck ing   t ab l e   arranged  so  as  to  be  v e r t i c a l l y   a d j u s t -  

able  in  the  frame,  whereby  means  have  been  provided  to  t r a n s p o r t   a  s h e e t -  

shaped  o b j e c t ,   spending  at  the  bottom  side  of  the  lower  part   of  the  c o n -  

veyor  be l t   by  means  of  sucking  a c t i on ,   and  to  r e l e a s e   the  sucking  a c t i o n  

when  the  s h e e t - s h a p e d   ob jec t   has  a r r ived   at  the  s t a c k i n g   t ab le ,   c h a r a c t e -  

r i sed   in  tha t   the  conveyor  be l t   is  formed  by  s eve ra l   ad jacen t   a i r  

permeable  b e l t s ,   the  lower  pa r t s   of  which  extend  under  a  bottom  w a l l ,  

provided  with  openings  to  le t   a i r   pass,  of  a  case  in  which  a  vacuum  can  

be  gene ra t ed ,   while  between  the  be l t s   up-and-down  movable  push  o f f  

elements  are  movable,  which  are  coupled  with  c l o s ing   elements  in  the  c a s e  

for  c los ing   the  a i r   passage  openings  in  the  bottom  wall  of  the  c a s e .  

2.  Device  accord ing   to  claim  1,  c h a r a c t e r i s e d   in  that   the  push  o f f  

elements  are  formed  by  p l a t e s   or  s t r i p s   ex tending   at  l e a s t   s u b s t a n t i a l l y  

v e r t i c a l l y .  

3.  Device  according   to  claim  1  or  2,  c h a r a c t e r i s e d   in  that   u n d e r  

the  s t a ck ing   t ab le   a  d i scha rge   conveyor  has  been  a r ranged   to  which the  s h e e t -  

shaped  ob jec t   d e l i v e r e d   to  the  s t ack ing   t ab le   can  be  d e l i v e r e d   b e c a u s e  

the  s t a ck ing   t ab le   is  movable  unto  under  the  upper  plane  of  the  d i s c h a r g e  

c o n v e y o r .  
4.  Device  accord ing   to  any  of  the  previous   c l a ims ,   c h a r a c t e r i s e d  

in  that   seen  in  the  d i r e c t i o n   of  d i sp lacement   of  the  conveyor  at  l e a s t  

two  s t a ck ing   t ab l e s   have  been  a r ranged  one  behind  the  o the r ,   while  f o r  



every  s t a c k i n g   t a b l e   push  off  e lements   and  a  c los ing   element  have  been 

provided,  which  can  be  operated  independen t   of  the  push  off  e lements   and 

the  c los ing   e lement   of  the  other  s t a c k i n g   t a b l e .  
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