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©  Guide  apparatus  for  a  carton  blank  delivery  system. 
@  Apparatus  (B)  for  guiding  and  separating  blanks  (1)  com- 
prises  first  and  second  conveyors  (E  and  F).  The  input  ends  of 
the  conveyors  IE  and  F)  are  positioned  on  opposite  sides  of 
the  feed  path  of  a  stream  of  a  plurality  of  rows  of  blanks  (1)  to 
the  guide  apparatus  (B).  Each  of  the  conveyors  is  constituted 
by  a  plurality  of  laterally-spaced  suction  belt  means  (3).  Each 
suction  belt  means  (3)  is  aligned  with  the  feed  path  of  a 
respective  row  of  blanks  (1).  The  conveyors  (E  and  F)  are  such 
that  some  of  the  blanks  (la)  are  conveyed  by  the  suction  belt 
means  (3)  of  the  first  conveyor  (E),  and  the  rest  of  the  blanks 
(1b)  are  conveyed  by  the  suction  belt  means  (3)  of  the  second 
conveyor  (F). 
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Apparatus   (B)  for  guiding  and  separating  blanks  (1)  com- 
prises  first  and  second  conveyors  (E  and  F).  The  input  ends  of 
the  conveyors  (E  and  F)  are  positioned  on  opposite  sides  of 
the  feed  path  of  a  stream  of  a  plurality  of  rows  of  blanks  (1)  to 
the  guide  apparatus  (B).  Each  of the  conveyors  is  constituted 
by  a  plurality  of  laterally-spaced  suction  belt  means  (3).  Each 
suction  belt  means  (3)  is  aligned  with  the  feed  path  of  a 
respective  row  of  blanks  (1).  The  conveyors  (E  and  F)  are  such 
that  some  of the  blanks  (1a)  are  conveyed  by  the  suction  belt 
means  (3)  of  the  first  conveyor  (E),  and  the  rest  of  the  blanks 
(1 b)  are  conveyed  by  the  suction  belt  means  (3)  of the  second 
conveyor  (F). 



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

c a r t o n   b l a n k   d e l i v e r y   s y s t e m ,   to   a  c a r t o n   b l a n k   d e l i v e r y  

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

m e t h o d   of  g u i d i n g   and  s e p a r a t i n g   b l a n k s   f rom  a  s t r e a m   or  a 

p l u r a l i t y   of  r o w s   of  b l a n k s .   The  g u i d e   a p p a r a t u s   of  t h e  

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

b l a n k s   of  a  s t r e a m   of  a  p l u r a l i t y   of  r o w s   or  b l a n k s   in  a 

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

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

i n t o   two  s t r e a m s .  

G u i d e   a p p a r a t u s   of  t h i s   t y p e   i s   n e c e s s a r y   in  b l a n k  

d e l i v e r y   s y s t e m s   when  e i t h e r   t h e   s p e e d   of  t h e   i n p u t   s t r e a m  

of  b l a n k s   i s   so  h i g h   t h a t   i n t e f e r e n c e   o c c u r s   b e t w e e n  

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

c o n v e y o r   ( t h a t   i s   t o   s a y   t h e   t a i l   of  o n e   b l a n k   h a s  

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

f o l l o w i n g   b l a n k ) ;   or  t h e   b l a n k s   a r e   n e s t e d ,   r o t a t e d   o r  

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

s e p a r a t e l y .  

Known  g u i d e   a p p a r a t u s   of  t h i s   t y p e   m a k e s   u s e   o f  

e i t h e r   m e c h a n i c a l   b l a n k   d e f l e c t o r s ,   or  an  o s c i l l a t i n g  

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

d o w n w a r d s   a l t e r n a t e l y .   U n f o r t u n a t e l y ,   t h e s e   known  t y p e s  

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

M o r e o v e r ,   t h e y   a r e   d i f f i c u l t   to   m o d i f y   f o r   u s e   w i t h  

d i f f e r e n t   f o r m s   of  b l a n k .  

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



a p p a r a t u s   wh ich   can  be  used   tc  s e p a r a t e   b l a n k s ,   and  w h i c h  

i s   r e l i a b l e   in  o p e i a t i o n ,   and  i s   e a s i l y   m o d i f i e d   t o  

a c c o m m o a a t e   d i f f e r e n t   s i z e s   and  s h a p e s   of  b l a n k .  

ine   p r e s e n t   i n v e n t i o n   p r o v i o e s   a p p a r a t u s   for  g u i d i n g  

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

s e c o n d   c o n v e y o r   means   wnose  i n p u t   ends   a re   p o s i t i o n e a   o n  

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

of  r o w s   of  b l a n k s   to  t h e   a p p a r a t u s ,   w h e r e i n   e a c h   of  t h e  

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

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

a l i g n e d   w i t h   t he   f e e d   p a t h   of  a  r e s p e c t i v e   row  of  b l a n k s ,  

t h e   c o n v e y o r   means   b e i n g   such   t h a t   some  ot  the   b l a n k s   a r e  

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

m e a n s   and   t h e   r e s t   of  t h e   b l a n k s   a r e   c o n v e y e d   by  t h e  

s u c t i o n   b e l t   means   of  t he   s e c o n d   c o n v e y o r   m e a n s .  

P r e f e r a b l y ,   t h e   c o n v e y o r   m e a n s   a r e   s u c h   t h a t  

a l t e r n a t e   b l a n k s   of  e a c h   r ow   a r e   c o n v e y e d   by  t h e   s u c t i o n  

b e l t   means   of  t he   f i r s t   and  s e c o n d   c o n v e y o r   m e a n s .  

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

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

and  in   t h e   d i r e c t i o n   of  b l a n k   f e e d .  

A d v a n t a g e o u s l y ,   e a c h   of  t h e   s u c t i o n   b e l t   m e a n s   i s  

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

l a t e r a l l y   s p a c e d   w i t h   r e s p e c t   to   t h e   d i r e c t i o n   of  b l a n k  

f e e d .   P r e f e r a b l y ,   e a c h   of   t h e   c o n v e y o r   m e a n s   i s  

c o n s t i t u t e d   by  t h r e e   p a i r s   of  l a t e r a l l y - s p a c e d   s u c t i o n  

b e l t s .  

A d v a n t a g e o u s l y ,   each   of  t he   s u c t i o n   b e l t s   is   p r o v i d e d  



w i t h   a  p l u r a l i t y   of  s u c t i o n   p o r t s .  T h e   s u c t i o n   b e l t s   of  

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

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

may  be  so  p o s i t i o n e d   t h a t   some   ot  t h e   b l a n k s   of  e a c h   r o w  

of  b l a n k s   a r e   p i c k e d   up  by  t h e   s u c t i o n   p o r t s   of  t h e  

s u c t i o n   b e l t s   of  t he   f i r s t   c o n v e y o r   m e a n s ,   and  the   r e s t   o f  

t h e   b l a n k s   of  e a c h   row  of  b l a n k s   a r e   p i c k e d   up  by  t h e  

s u c t i o n   p o r t s   ot  t he   s u c t i o n   b e l t s   of  t he   s e c o n d   c o n v e y o r  

m e a n s .   Where  t he   a p p a r a t u s   is  u s e d   to  s e p a r a t e   a l t e r n a t e  

b l a n k s   of  e a c h   r o w ,   e a c h   s u c t i o n   b e l t   may  h a v e   an  e v e n  

n u m b e r   of  s e t s   of  s u c t i o n   p o r t s .   P r e f e r a b l y ,   t h e r e   a r e  

f o u r   s e t s   of  s u c t i o n   p o r t s .   Each  s e t   of  s u c t i o n   p o r t s   m a y  

have  at  l e a s t   o n e ,   and  p r e f e r a b l y   two ,   s u c t i o n   p o r t s .  

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

t h e y   may  be  p o s i t i o n e d   in  a  c o n t i n u o u s   row  r o u n d   e a c h   o f  

t h e   s u c t i o n   b e l t s .   In  t h i s   c a s e ,   m e a n s   may  be  p r o v i d e d  

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

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

a r e   e q u i s p a c e d .  

P r e f e r a b l y ,   a  r e s p e c t i v e   b o x - l i k e   c h a m b e r   i s  

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

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

c l o s e d   o f f   by  a  c u r v e d ,   l o n g i t u d i n a l l y - s l o t t e d   p l a t e ,   a n d  

t h e   c h a m b e r s   b e i n g   c o n n e c t i b l e   to   a  v a c u u m   pump  v i a   a n  

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

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

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

t h e   b e l t s   can  be  s u b j e c t e d   to  a  s u b - a t m o s p h e r i c   p r e s s u r e .  



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

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

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

an  u p s t r e a m   p r o c e s s i n g   u n i t ,   g u i d e   a p p a r a t u s   p o s i t i o n e d  

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

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

a p p a r a t u s ,   t h e   g u i d e   a p p a r a t u s   b e i n g   as  d e f i n e d   a b o v e ,  

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

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

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

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

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

of  t h e   f i r s t   p a i r .  

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

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

g u i d i n g   some  b l a n k s   of  a  c o n t i n u o u s   s t r e a m   of  a  p l u r a l i t y  

of  r o w s   of  b l a n k s   in  a  f i r s t   d i r e c t i o n   by  m e a n s   of  a  

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

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

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

m e a n s .  

A  c a r t o n   b l a n k   d e l i v e r y   s y s t e m   i n c o r p o r a t i n g   a  g u i d e  

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

w i l l   now  be  d e s c r i b e d ,   by  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 .   1  i s   a  s i d e   e l e v a t i o n   of  t he   d e l i v e r y   s y s t e m ;  

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

of  t h e   d e l i v e r y   s y s t e m   of  F i g .   1 ;  



F i g .   3  i s   an  e n l a r g e s ,   l o n g i t u d i n a l   c r o s s - s e c t i o n   o f  

p a r t   ot  one  of  t he   s u c t i o n   b e l t s   of  the   g u i d e   a p p a r a t u s   o t  

F i g s .   1  a n d   2;  a n d  

F i g .   4  is   an  e n l a r g e d ,   t r a n s v e r s e   c r o s s - s e c t i o n   o f  

t h e   s u c t i o n   b e l t   shown  in  F i g .   3 .  

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

s y s t e m   w h i c h   c o m p r i s e s   f e e d   m e a n s   A,  g u i d e   m e a n s   B 

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

s h i n g l i n g   u n i t s   Cl  and  C2  p o s i t i o n e d   d o w n s t r e a m   of  t h e  

g u i d e   a p p a r a t u s ,   and  a  s e c o n d   p a i r   of  s h i n g l i n g   u n i t s   D1 

a n d   D2  p o s i t i o n e d   d o w n s t r e a m   of  t h e   f i r s t   p a i r   o f  

s h i n g l i n g   u n i t s .   The  f e e d   m e a n s   A  is   a r r a n g e d   to  d e l i v e r  

a  c o n t i n u o u s   s t r e a m   of  c a r t o n   b l a n k s   1  to   t h e   g u i d e  

a p p a r a t u s ,   and  i s   c o n s t i t u t e d   by  a  p l u r a l i t y   of  p a i r s   o f  

r o l l e r s   2.  The  f e e d   m e a n s   A  i s   p o s i t i o n e d   d o w n s t r e a m   o f  

c u t t i n g   and  c r e a s i n g   u n i t s   ( n o t   shown)   w h i c h   a r e   e f f e c t i v e  

to  c u t   ou t   and  c r e a s e   c a r t o n   b l a n k s   f rom  a  c o n t i n u o u s   w e b  

of  b o a r d .  

As  s h o w n   in  F i g .   2,  t h e   p r e - f o r m e d   c a r t o n   b l a n k s   1 

a r e   f e d   to   t h e   g u i d e   a p p a r a t u s   in  t h r e e   r o w s .   M o r e o v e r ,  

a l t e r n a t e   b l a n k s   of  e a c h   row  a r e   " r i g h t - h a n d "   b l a n k s   l a  

and   " l e f t - h a n d "   b l a n k s   l b .   The  r i g h t - h a n d   b l a n k s   la   a r e  

i d e n t i c a l   w i t h   t h e   l e f t - h a n d   b l a n k s   l b ,   b u t   a r e   r o t a t e d  

t h r o u g h   1 8 0 °   w i t h   r e s p e c t   to   t h e   l e f t - h a n d   b l a n k s .   T h e  

b l a n k s   1  a r e   f o r m e d   in  t h i s   m a n n e r ,   w i t h   r i g h t - h a n d   b l a n k s  

l a   a l t e r n a t i n g   w i t h   l e f t - h a n d   b l a n k s   l b ,   as   t h i s   r e s u l t s  

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

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



hand   b l a n k s   or  l e f t - h a n d   b l a n K s .  

The  g u i d e   a p p a r a t u s   B  is  c o n s t i t u t e d   by  an  u p p e r   s e t  

of  c o n v e y o r s   E,  a n d   a  l o w e r   s e t   of  c o n v e y o r s   F,  ( s e e   F i g .  

2 ) .   T h e r e   a r e   s i x   c o n v e y o r s   in  e a c h   of  t h e   s e t s   E  and  F ,  

and  t he   g u i d e   a p p a r a t u s   is  a r r a n g e d   so  t h a t   two  c o n v e y o r s  

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

t h e   b l a n k s   1  in   e a c h   of  t h e   t h r e e   r o w s   of   b l a n k s .   A s  

s h o w n   b e s t   in  F i g .   1 ,  t h e   t w o   s e t s   of  c o n v e y o r s   E  and  F 

d i v e r g e   in  t h e   d i r e c t i o n   of  c a r t o n   b l a n k   f e e d .   E a c h  

c o n v e y o r   E  or  F  i n c l u d e s   an  e n d l e s s ,   i n t e r n a l l y - t o o t h e d  

b e l t   3  ( b e s t   s e e n   in   F i g .   3 ) ,   w h i c h   i s   d r i v e n   by  a  p a i r   o f  

e x t e r n a l l y - t o o t h e d   w h e e l s   4  and  5.  A  r e s p e c t i v e   b o x - l i k e  

c h a m b e r   6  i s   a s s o c i a t e d   w i t h   e a c h   of  t h e   b e l t s   3.  T h e  

i n w a r d l y - f a c i n g   s u r f a c e s   of  t h e   c h a m b e r s   6  a r e   c l o s e d   o f f  

by  c u r v e c ,   l o n g i t u d i n a l l y - s l o t t e d   p l a t e s   ( n o t   s h o w n ) .   T h e  

c o n v e y o r s   E  and   F  a r e   so  c o n s t r u c t e d   t h a t   e a c h   of  t h e  

b e l t s   3  p a s s e s   o v e r   t h e   c u r v e d ,   s l o t t e d   p l a t e   of  t h e  

a s s o c i a t e d   c h a m b e r   6.  Each  of  t h e   c h a m b e r s   6  i s   c o n n e c t e d  

to   a  v a c u u m   pump  ( n o t   s h o w n )   v i a   an  i n l e t   m a n i f o l d   7  and  a  

p a i r   of  i n l e t s   8.  E a c h   of  t h e   b e l t s   3  i s   p r o v i d e d   w i t h  

f o u r   s e t s   ot  s u c t i o n   p o r t s   9.  The  s e t s   of  s u c t i o n   p o r t s   9 

a r e   e q u i s p a c e d   a r o u n d   t h e   b e l t s   3,  and  e a c h   of  t h e s e   s e t s  

h a s   two  s u c t i o n   p o r t s .   Each  of  t h e   p o r t s   9  i s   c o n s t i t u t e d  

by  an  a p e r t u r e   9a  in   t h e   a s s o c i a t e d   b e l t   3,  and  by  a  

w a s h e r - s h a p e d   h e a d   9b  f i x e d   to   t h e   o u t e r   s u r f a c e   of  t h e  

b e l t .   T h u s ,   as  t h e   b e l t s   3  p a s s   o v e r   t h e   s l o t t e d   p l a t e s  

of  t h e   c h a m b e r s   6,  t h e   s u c t i o n   p o r t s   9  a r e   s u b j e c t e d   t o  

t h e   p a r t i a l   v a c u u m   w i t h i n   t h e s e   c h a m b e r s ,   so  t h a t   a n y  



b l a n k   1  in  c o n t a c t   t h e r e w i t h   w i l l   be  h e l d   i i r m l y   a g a i n s t  

t n e   a s s o c i a t e d   b e l t .   Each  of  t h e   p o r t s   9  can  be  s e a l e d  

o f t   f rom  the   p a r t i a l   vacuum  i n s i d e   t he   a s s o c i a t e d   c h a m b e r  

6  by  m e a n s   of  a  r e s p e c t i v e   d i s c   9c  w h i c h   i s   a  s n a p   f i t  

w i t h i n   t h e   h e a d   of  t h a t   p o r t   ( s e e   F i g s .   3  and  4) .   T h u s ,  

t h e   b e l t s   3  can   e a s i l y   be  a d a p t e d   to   v a r y   t h e   n u m b e r   o f  

p o r t s   9  in  u s e .   The  b e l t s   3  a r e   d r i v e n   in  s y n c h r o n i s m   b y  

a  c o m m o n   d r i v e   m e a n s   ( n o t   s h o w n )   v i a   g e a r   m e a n s   ( n o t  

s h o w n ) .   M o r e o v e r ,   t h e   s u c t i o n   p o r t s   9  a r e   so  p o s i t i o n e d  

on  t h e i r   b e l t s   t h a t ,   as  t h e   r o w s   of  b l a n k s   1  a r e   f e d   t o  

t h e   i n p u t   end  of  t h e   g u i d e   a p p a r a t u s   B,  a l t e r n a t e   b l a n k s  

of  e a c h   row  a r e   p i c k e a   up  by  t h e   b e l t s   3  of  t h e   c o n v e y o r s  

E,  and  a l t e r n a t e   b l a n k s   a r e   p i c k e d   up  by  t h e   b e l t s   3  o f  

t h e   c o n v e y o r s   F.  T h u s ,   t h e   r i g h t - h a n d   b l a n k s   l a   can   b e  

p i c k e d   up  by  t h e   b e l t s   3  of  t h e   u p p e r   c o n v e y o r s   E  a n d   t h e  

l e f t - h a n d   b l a n k s   lb  can  be  p i c k e d   up  by  t h e   b e l t s   3  of  t h e  

l o w e r   c o n v e y o r s   F.  In  t h i s   way,  t he   r i g h t - h a n d   b l a n k s   l a  

a r e   s e p a r a t e d   f r o m   the   l e f t - h a n d   b l a n k s   l b ,   so  t h a t   t h e r e  

i s   no  d a n g e r   of  i n t e r f e r e n c e   b e t w e e n   s u c c e s s i v e   b l a n k s   a s  

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

g u i d e   a p p a r a t u s   B. 

At  t h e   o u t l e t   e n d s   of  t h e   c o n v e y o r s   E  and   F   t h e  

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

u n i t s   Cl  and  C2.  The  s h i n g l i n g   u n i t s   C1  and  C2  a r e  

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

s l i g h t l y   l e s s   t h a n   h a l f   t h a t   of  t h e   i n p u t   s p e e d   of  t h e  

c a r t o n   b l a n k s   la   and  lb .   Thus ,   t h e   s h i n g l i n g   u n i t s   C1  a n d  

C2  a r e   e f f e c t i v e   to  o v e r l a p   t he   l e a d i n g   and  t r a i l i n g   e d g e s  



of  t h e   c a r t o n   b l a n k s   la  and   lb   by  a  s m a l l   a m o u n t .   A f t e r  

l e a v i n g   t h e   s h i n g l i n g   u n i t s   C1  and  C2,  t h e   c a r t o n   b l a n k s  

la   and   lb   p a s s   r e s p e c t i v e l y   to   s e c o n d   s h i n g l i n g   u n i t s   D1 

and   D2.  The  s h i n g l i n g  u n i t s   D1  and   D2  a r e   a l s o   s t a n d a r d  

c o n v e y o r - b e l t   s h i n g l i n g   u n i t s .   The  u n i t s   D1  and  D2  a r e  

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

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

t h e s e   u n i t s .   The  two  s e t s   of  s h i n g l i n g   u n i t s   C  and  D  a r e ,  

t h e r e f o r e ,   e f f e c t i v e   to   s l o w   down  t h e   d e l i v e r y   s p e e d   o f  

t h e   c a r t o n   b l a n k s   la  and  l b ,   and  to   p e r f o r m   a  p r e l i m i n a r y  

s t a c k i n g   o p e r a t i o n .   As  t h e   b l a n k s   l e a v e   t h e   d o w n s t r e a m  

s h i n g l i n g   u n i t s   D1  and  D2,  t h e y   a r e ,   t h e r e f o r e ,   r e a d y   f o r  

i m m e d i a t e   s t a c k i n g   by  e i t h e r   m a n u a l   or  a u t o m a t i c   m e a n s .  

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

a d v a n t a g e s .   In  p a r t i c u l a r ,   t h i s   a p p a r a t u s   is   p a r t i c u l a r l y  

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

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

m u s t   be  c o l l e c t e d   s e p a r a t e l y .   A n o t h e r   a d v a n t a g e   of  t h i s  

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

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

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

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

o s c i l l a t i n g   r o l l e r s .   C o n s e q u e n t l y ,   t h i s   g u i d e   a p p a r a t u s  

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

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

l a t e r a l   e d g e s   as  t h e y   p a s s   t h r o u g h   t he   a p p a r a t u s ,   so  t h a t  

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

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



in  a  n u m b e r   of  w a y s .   Fo r   e x a m p l e ,   e a c h   of  t h e   s u c t i o n  

b e l t s   3  c o u l d   be  p r o v i d e d   w i t h   a  d i f f e r e n t   n u m b e r   of  s e t s  

of  s u c t i o n   p o r t s   9.  T y p i c a l l y ,   each   s u c t i o n   b e l t   3  c o u l d  

have   any  n u m b e r   of  s e t s   of  s u c t i o n   p o r t s   9,  b u t   t w o ,   f o u r ,  

s i x   or   any   o t h e r   e v e n   n u m b e r   of  s e t s   of  s u c t i o n   p o r t s   i s  

p r e f e r r e d .   M o r e o v e r ,   e a c h   s e t   of  s u c t i o n   p o r t s   9  c o u l d  

c o m p r i s e   one   or  m o r e   s u c t i o n   p o r t s .   I t   w o u l d   a l s o   b e  

p o s s i b l e   f o r   e a c h   s u c t i o n   b e l t   3  to   be  p r o v i d e d   w i t h   a  

c o n t i n u o u s  r o w   of  e q u i s p a c e d   s u c t i o n   p o r t s   9.  In  u s e ,   a n d  

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

to   be  g u i d e d ,   m o s t   of  t h e   s u c t i o n   p o r t s   9  w o u l d   be  b l o c k e d  

o f f   by  d i s c s   9c ,   so  t h a t   o n l y   t h e   s u c t i o n   p o r t s   p o s i t i o n e d  

a t   p r e d e t e r m i n e d   s p a c i n g s   a l o n g   the  s u c t i o n   b e l t s   3  w o u l d  

be  u sed   to  c o n v e y   the   b l a n k s .   O b v i o u s l y ,   t h i s   p a r t i c u l a r  

a r r a n g e m e n t   i s   v e r y   v e r s a t i l e ,   as  i t   e n a b l e s   t h e   s a m e  

s u c t i o n   b e l t s   3  to   be  u s e d   f o r   c o n v e y i n g   many   d i f f e r e n t  

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

d i f f e r e n t   s u c t i o n   p o r t s   9  f o r   e a c h   t y p e   of  b l a n k .  

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

r e l a t i v e l y   l a r g e   w i d t h ,   i t   w o u l d   a l s o   be  p o s s i b l e   t o  

p r o v i d e   t h r e e   or   m o r e   s u c t i o n   b e l t s   3  f o r   e a c h  r o w   o f  

b l a n k s   f e d   to   t h e   a p p a r a t u s .   S i m i l a r l y ,   i f   t h e   b l a n k s   t o  

be  g u i d e d   a r e   v e r y   n a r r o w ,   o n l y   one   s u c t i o n   b e l t   3  w o u l d  

be  r e q u i r e d   f o r   e ach   row  of  b l a n k s .  

The  g u i d e   a p p a r a t u s   d e s c r i b e d   a b o v e   c o u l d   a l s o   b e  

u s e d   to   s e p a r a t e   s o m e   b l a n k s   of  a  c o n t i n u o u s   s t r e a m   of  a  

p l u r a l i t y   of  r ows   of  b l a n k s   f r o m   t he   r e s t   t h e r e o f .   T h u s ,  

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



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

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

d i e s   in  each   row  of  s e v e r a l   t r a n s v e r s e l y - s p a c e d   r o w s ,   o n e  

d i e   of  e a c h   row  may  be  a r r a n g e d   to   p r i n t   a  d i f f e r e n t   b l a n k  

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

s u c t i o n   b e l t s   3  of  t h e   c o n v e y o r s   of  one  of  t h e   s e t s   E  or  F 

w i l l   be  a r r a n g e d   to   c o n v e y   e v e r y   t h i r d   b l a n k ,   and   t h e  

s u c t i o n   b e l t s   3  of  t h e   c o n v e y o r s   of  t h e   o t h e r   s e t   w i l l   b e  

a r r a n g e d   to   g u i d e   t h e   r e s t   of  t h e   b l a n k s .   In  t h i s   w a y ,  

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

s t r e a m   c o n t a i n i n g   b o t h   t y p e s   of  b l a n k   in   a  r e l i a b l e  

m a n n e r .  

The  a p p a r a t u s   d e s c r i b e d   a b o v e   c o u l d   a l s o   be  u s e d   t o  

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

in   an  a d j a c e n t   r o w .   In  o t h e r   w o r d s ,   t h e   b l a n k s   of  a  

p l u r a l i t y   of  r o w s   of  b l a n k s   can  be  s e p a r a t e d   t r a n s v e r s e l y  

a s   w e l l   as  l o n g i t u d i n a l l y .   T h i s   i s   p a r t i c u l a r l y   u s e f u l  

f o r   b l a n k s   w h i c h   a r e   e x c e s s i v e l y   i n t e r l e a f e d   e d g e - t o - e d g e .  

I t   w o u l d   a l s o   be  p o s s i b l e   to  use   t h e   g u i d e   a p p a r a t u s  

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

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

of   f e e d .   In  t h i s   c a s e ,   t h e   s u c t i o n   b e l t   m e a n s   ( u s u a l l y   a  

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

d i v e r g e   t r a n s v e r s e l y   (as  w e l l   as  v e r t i c a l l y )   w i t h   r e s p e c t  

to   t h e   d i r e c t i o n   of  f e e d .  

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

r e f e r r e d   to   e x c l u s i v e l y   f o r   use   in  g u i d i n g   and  s e p a r a t i n g  

b l a n k s   s u c h   as  c a r t o n   b l a n k s ,   i t   w i l l   be  a p p r e c i a t e d   t h a t  



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



1.  A p p a r a t u s   f o r   g u i d i n g   and  s e p a r a t i n g   b l a n k s   (1 ) ,   t h e  

a p p a r a t u s   c o m p r i s i n g   t i r s t   and   s e c o n d   c o n v e y o r   m e a n s   (E 

and   F)  w h o s e   i n p u t   e n d s   a r e   p o s i t i o n e d   on  o p p o s i t e   s i d e s  

of  t h e   t e e d   p a t h   of  a  s t r e a m   of  a  p l u r a l i t y   ot   r o w s   o f  

b l a n k s   to   t h e   a p p a r a t u s ,   w h e r e i n   e a c h   of  t h e   c o n v e y o r  

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

s u c t i o n   b e l t   m e a n s   ( 3 ) ,   e a c h   s u c t i o n   b e l t   m e a n s   b e i n g  

a l i g n e d   w i t h   t h e   f e e d   p a t h   of  a  r e s p e c t i v e   row  of  b l a n k s ,  

t h e   c o n v e y o r   m e a n s   b e i n g   s u c h   t h a t   some  of  t h e   b l a n k s   ( l a )  

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

c o n v e y o r   m e a n s   a n d   t h e   r e s t   of   t h e   b l a n k s   ( l b )   a r e  

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

m e a n s .  

2.  A p p a r a t u s   as  c l a i m e d   in   c l a i m   1,  w h e r e i n   t h e   c o n v e y o r  

m e a n s   (E  a n d   F)  a r e   s u c h   t h a t   a l t e r n a t e   b l a n k s   ( l a ,   l b )  

of  e a c h   r o w   a r e   c o n v e y e d   by  t h e   s u c t i o n   b e l t   m e a n s   (3)  oE 

t h e   f i r s t   and  s e c o n d   c o n v e y o r   m e a n s .  

3.  G u i d e   a p p a r a t u s   as  c l a i m e d   in  c l a i m   1  or   c l a i m   2 ,  

w h e r e i n   t h e   f i r s t   and   s e c o n d   c o n v e y o r   m e a n s   (E  a n d   F )  

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

d i r e c t i o n   of  b l a n k   f e e d .  

4.  G u i d e   a p p a r a t u s   as   c l a i m e d   in   a n y  o n e   of  c l a i m s   1  t o  

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

by  a  p a i r   of  s u c t i o n   b e l t s   (3)  w h i c h   a r e   l a t e r a l l y   s p a c e d  

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

5.  G u i d e   a p p a r a t u s   as   c l a i m e d   in   c l a i m   4,  w h e r e i n   e a c h  

of  t h e   c o n v e y o r   m e a n s   (E  a n d   F)  i s   c o n s t i t u t e d   by  t h r e e  



p a i r s   of  l a t e r a l l y - s p a c e d   s u c t i o n   b e l t s   ( 3 ) .  

6.  G u i d e   a p p a r a t u s   as  c l a i m e d   in  c l a i m   4  or  c l a i m   5 ,  

w h e r e i n   e a c h   of  t h e   s u c t i o n   b e l t s   (3)  i s   p r o v i d e d   w i t h   a  

p l u r a l i t y   of  s u c t i o n   p o r t s   ( 9 ) .  

7.  G u i d e   a p p a r a t u s   as  c l a i m e d   in  c l a i m   6,  w h e r e i n   t h e  

s u c t i o n   b e l t s   (3)  of  t h e   two  s e t s   of  c o n v e y o r   m e a n s   (E  a n d  

F)  a r e   d r i v e n   in  s y n c h r o n i s m ,   and   w h e r e i n   t h e   s u c t i o n  

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

t h e   b l a n k s   ( l a )   of  e a c h   row  of  b l a n k s   a r e   p i c k e d   up  by  t h e  

s u c t i o n   p o r t s   of  t h e   s u c t i o n   b e l t s   of  t h e   f i r s t   c o n v e y o r  

m e a n s ,   and   t h e   r e s t   of  t h e   b l a n k s   ( l b )   of  e a c h   row  o f  

b l a n k s   a r e   p i c k e d   up  by  t h e   s u c t i o n   p o r t s   of  t h e   s u c t i o n  

b e l t s   of  t h e   s e c o n d   c o n v e y o r   m e a n s .  

8.  G u i d e   a p p a r a t u s   as  c l a i m e d   in  c l a i m   6  or  c l a i m   7 ,  

w h e r e i n   m e a n s   ( 9 c )   a r e   p r o v i d e d   f o r   c l o s i n g   a t   l e a s t   o n e  

s u c t i o n   p o r t   of  a t   l e a s t   one  s u c t i o n   b e l t   ( 3 ) .  

9.  G u i d e   a p p a r a t u s   as  c l a i m e d   in  a n y  o n e   of   c l a i m s   6  t o  

8,  w h e r e i n   a  r e s p e c t i v e   b o x - l i k e   c h a m b e r   (6)  i s   a s s o c i a t e d  

w i t h   e a c h   of  t h e   s u c t i o n   b e l t s   ( 3 ) ,   t h e   p o r t i o n   of  e a c h  

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

c l o s e d   o f f   by  a  c u r v e d ,   l o n g i t u d i n a l l y - s l o t t e d   p l a t e ,   a n d  

t h e   c h a m b e r s   b e i n g   c o n n e c t i b l e   to   a  v a c u u m   pump  v i a   a n  

i n l e t   m a n i f o l d   ( 7 ) ,   t h e   a r r a n g e m e n t   b e i n g   s u c h   t h a t   e a c h  

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

l o n g i t u d i n a l l y - s l o t t e d   p l a t e   so  t h a t   t h e   s u c t i o n   p o r t s   ( 9 )  

of  t h e   b e l t s   c a n   be  s u b j e c t e d   to   a  s u b - a t m o s p h e r i c  

p r e s s u r e .  

10.   A  s y s t e m   f o r   d e l i v e r y   b l a n k s ,   t h e   s y s t e m   c o m p r i s i n g  



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

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

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

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

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

b e i n g   as   c l a i m e d   in  a n y  o n e   of  c l a i m s   1  to   9,  w h e r e i n  

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

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

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

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

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

p a i r .  

11 .   A  m e t h o d   of  g u i d i n g   and  s e p a r a t i n g   b l a n k s ,   t h e   m e t h o d  

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

c o n t i n u o u s   s t r e a m   of  a  p l u r a l i t y   of   r o w s   of  b l a n k s   in  a  

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

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

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

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

12 .   A  m e t h o d   as   c l a i m e d   in  c l a i m   1 1 ,   w h e r e i n   t h e   f i r s t  

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

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

13 .   G u i d e   a p p a r a t u s   as  c l a i m e d   in   c l a i m   6  or   c l a i m  

7 , w h e r e i n   t h e   s u c t i o n   p o r t s   (9)  of  e a c h   s u c t i o n   b e l t   ( 3 )  

a r e   e q u i s p a c e d .  

14.   G u i d e   a p p a r a t u s   as  c l a i m e d   in   c l a i m   6  or   c l a i m   7 ,  

w h e r e i n   e a c h   s u c t i o n   b e l t   (3)  h a s   an  e v e n   n u m b e r   o f   s e t s  

of  s u c t i o n   p o r t s   ( 9 ) .  



15.  Gu ide   a p p a r a t u s   as  c l a i m e d   in  c l a i m   14,  w h e r e i n   t h e r e  

a r e   f o u r   s e t s   of  s u c t i o n   p o r t s   ( 9 ) .  

16.   G u i d e   a p p a r a t u s   as  c l a i m e d   in  c l a i m   14  or  c l a i m   1 5 ,  

w h e r e i n   e a c h   s e t   of  s u c t i o n   p o r t s   (9)  h a s   a t   l e a s t   o n e  

s u c t i o n   p o r t .  

17.  Guide   a p p a r a t u s   as  c l a i m e d   in  c l a i m   16,  w h e r e i n   e a c h  

s e t   of  s u c t i o n   p o r t s   (9)  has   two  s u c t i o n   p o r t s .  
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