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©  A  machine  for  loading  bundles  of  signatures  and  similar  products  onto  pallets. 
@  The  machine  is  intended  to  load  onto  pallets  (P)  bundles 
(B),  of  signatures  and  similar  products,  fed  to  the  machine  in 
approximately  vertical  dispositions.  The  machine  comprises 
a  supporting  frame  (11)  provided  with  horizontal  movement 
guides  (13)  having  an  input  end  (14)  facing  outwardly  of  the 
frame  (11).  Mounted  on  the  frame  (11)  is  a  horizontal  over- 
head  guideway  (23)  that  has  an  input  end  (24)  which  overlies 
the  other  end  (15)  of the  movement  guides  (13),  and  an  output 
end  (25)  which,  in  use,  overlies  the  pallet  (P)  intended  to 
receive  the  bundles  (B).  A  carriage  (16)  provided  with  a  tilting 
platform  for  carrying  the  bundles  (B)  is  movable  on  the 
movement  guides  (13).  Associated  with  the  tilting  platform  of 
the  carriage  (16)  are  control  means  which  hold  the  platform 
itself  in  an  approximately  vertical  position  for  receiving  the 
bundles  (B)  when  the  carriage  (16)  is  located  at  said  input  end 
(14)  of the  movement  guides  (13),  and  which  tilt  the  platform 
towards  a  horizontal  position  when  the  carriage  (16)  reaches 
the  end  of the  movement  guides  (13)  overlain  by the  input  end 
(24)  of  the  overhead  guideway  (23).  A  gripper  device  (30), 
acting  in  a  substantially  horizontal  plane,  is  movable  along  the 
overhead  guideway  (23)  and  is  capable  of  undergoing  vertical 
translation  movement,  at  least  adjacent  the  input  and  output 
ends  (24,  25)  of  the  overhead  guideway  (23).  The  gripper 
device  (30)  is  therefore  able  both  to  pick  up,  adjacentthe  input 
end  (24)  of  the  overhead  guideway  (23),  a  bundle  (B)  sup- 

ported  by the  tilting  platform  of the  said  movable  carriage  (16) 
when  at  the  said  other  end  (15)  of the  movement  guides  (13), 
and,  following  translation  along  the  overhead  guideway  (23) 
towards  the  output  end  (25)  thereof,  to  deposit this  bundle  (B) 
taken  up  from  the  platform  of the  movable  carriage  (16)  onto  a 
pallet  (P). 





The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  m a c h i n e s   fo r   l o a d i n g   o n t o  

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

as  l o o s e   s h e e t s ,   m a g a z i n e s ,   and  m a d e - u p   or  bound  b o o k s .  

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

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

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

m a c h i n e   in  an  a p p r o x i m a t e l y   v e r t i c a l   d i s p o s i t i o n ,   t h a t  

i s ,   an  a r r a n g e m e n t   in  wh ich   t h e   p r o d u c t s   f o r m i n g   t h e  

b u n d l e   a r e   s u p e r i m p o s e d   one  u p o n   a n o t h e r   in  a n  

a p p r o x i m a t e l y   v e r t i c a l   d i r e c t i o n .  

The  b u n d l e s   in  q u e s t i o n ,   w h i c h   a r e   a l s o   r e f e r r e d   t o  

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

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

m a c h i n e ,   ( s t a c k e r )  :   one  s u c h   s t a c k i n g   m a c h i n e   i s  

d e s c r i b e d ,   f o r   e x a m p l e ,   in  I t a l i a n   P a t e n t   a p p l i c a t i o n  

No.  6 7 , 6 5 7 A / 8 3   by  t h e   same  a p p l i c a n t .  

To  a c h i e v e   s p e e d   and  e f f i c i e n c y   of  w o r k i n g   i t   i s  

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

w e i g h t   and  d i m e n s i o n s .   The  m a n u a l   h a n d l i n g   of  t h e  

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

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

i n c o n v e n i e n t .  

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

by  l o a d i n g   t h e   b u n d l e s   on  p a l l e t s   w h i c h   can   be  r a i s e d  

and  t r a n s f e r r e d   by  means  of  f o r k   l i f t   t r u c k s .   T h e r e  

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

b u n d l e s   o n t o   t he   p a l l e t s .  

A  f u r t h e r   d i f f i c u l t y   is  t he   f a c t   t h a t ,   b e c a u s e   of  t h e  

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

be  d e p o s i t e d   o n t o   t h e   p a l l e t s   in  a  h o r i z o n t a l  

d i s p o s i t i o n   and  in  a  p r e d e t e r m i n e d   o r i e n t a t i o n :  



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

i n t e n d e d   f o r   m a k i n g   up  i n t o   m a g a z i n e s ,   i t   is  c o n s i d e r e d  

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

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

In  g e n e r a l ,   s u c h   an  a r r a n g e m e n t   is   n o t   e a s i l y   a n d  

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

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

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

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

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

w h i c h   w i l l   be  a b l e   to   e f f e c t , i n   a  r e l i a b l e   m a n n e r ,  

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

The  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   is   to  p r o v i d e   a  

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

p r o d u c t s ,   f o r m e d   by  a  s t a c k i n g   m a c h i n e   in   a p p r o x i m a t e l y  

v e r t i c a l   d i s p o s i t i o n s , t o   be  a u t o m a t i c a l l y   t a k e n   a n d  

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

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

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

can   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   c y c l e   in  s u c h   a  

m a n n e r   as  to   p r e v e n t   any  a c c i d e n t s   to  o p e r a t o r s   w h o  

m i g h t   n e e d   to   come  n e a r   t h e   a r e a   in   w h i c h   t h e   m a c h i n e  

is   i n s t a l l e d .  

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   t h i s   o b j e c t   is  a c h i e v e d  

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

in  t h a t   i t   c o m p r i s e s :  

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

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

of  t h e   f r a m e ,  

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

t h e   f r a m e   and  h a v i n g   an  i n p u t   end  o v e r l y i n g   t h e  

o t h e r   end  of  t h e   m o v e m e n t   g u i d e s   and  an  o u t p u t   e n d  

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

t h e   b u n d l e s ,  



-  a  c a r r i a g e   m o v a b l e   a l o n g   the   s a i d   m o v e m e n t  

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

c a r r y i n g   t h e   b u n d l e s ;   c o n t r o l   means  b e i n g   a s s o c i a t e d  

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

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

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

t he   s a i d   i n p u t   end  of  t he   m o v e m e n t   g u i d e s   and  f o r  

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

p o s i t i o n   as  t h e   c a r r i a g e   r e a c h e s   t he   s a i d   o t h e r   e n d  

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

t h e   o v e r h e a d   g u i d e w a y ,   a n d  

-  g r i p p e r   means   a r r a n g e d   to   a c t   in  a  s u b s t a n t i a l l y  

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

g u i d e w a y ,   t h e   g r i p p e r   means   b e i n g   a r r a n g e d   to  e f f e c t ,  

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

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

m o v e m e n t   f o r   t h e   p u r p o s e   of  p i c k i n g   up ,   a d j a c e n t   t h e  

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

on  t h e   m o v a b l e   c a r r i a g e   when  a t   t h e   s a i d   o t h e r   end  o f  

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

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

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

t h e   s a i d   p a l l e t   a  s a i d   b u n d l e   t a k e n   up  f rom  t h e  

c a r r i a g e .  

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

to  be  u s e d   in  c o n j u n c t i o n   w i t h   a  m a c h i n e   f o r   f o r m i n g  

b u n d l e s   of  s i g n a t u r e s   and  t he   l i k e   t h a t   i s   p r o v i d e d  

w i t h   an  o u t p u t   c o n v e y o r   w i t h   an  a p p r o x i m a t e l y   h o r i z o n t a l  

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

m a c h i n e   of  t h e   i n v e n t i o n   is   c h a r a c t e r i s e d   by  t h e   f a c t  

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

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

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

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

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



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

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

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

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

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

t h e   s a i d   m o v e m e n t   g u i d e s .  

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

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

o r t h o g o n a l ,   r ows   of  t i p p a b l e   r o l l e r s ,   one  of  w h i c h  

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

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

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

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

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

m o v a b l e   c a r r i a g e .  

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

of  d e t e c t o r s   i s   a s s o c i a t e d   w i t h   t h e   s a i d   o v e r h e a d  

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

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

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

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

t h e   g r i p p e r   means   a t   t h e   s a i d   r e s p e c t i v e   p r e d e t e r m i n e d  

p o s i t i o n .  

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

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

at   w h i c h   t h e   v e r t i c a l   t r a n s l a t i o n   of   t h e   e l e m e n t  

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

out   s u c h   t h a t   t h e   d i s t a n c e   b e t w e e n   e a c h   t w o  

a d j a c e n t   d e t e c t o r s ,   m e a s u r e d   in  t h e   d i r e c t i o n   o f  

n o v e m e n t .  o f   t h e - g r i p p e r   means   a l o n g   t h e   o v e r h e a d  

g u i d e w a y ,   i s   s u b s t a n t i a l l y   i d e n t i c a l   w i t h   one  of  t h e  

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

the  p a l l e t .  



The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d ,   p u r e l y   by  way  o f  

non  l i m i t i n g   e x a m p l e ,   w i t h   r e f e r e n c e   to  the   a t t a c h e d  

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

F i g u r e   1  is  a  s c h e m a t i c   p l a n   v i e w   of  a  m a c h i n e  

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

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

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

in  t h e   p r i n t i n g   or  p u b l i s h i n g   i n d u s t r y ,  

F i g u r e   2  is  a  f i r s t   p e r s p e c t i v e   v i e w   in  t h e  

d i r e c t i o n   of  a r r o w   I I   of  F i g u r e   1  w h i c h   i l l u s t r a t e s  

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

i n v e n t i o n ,  

F i g u r e   3  is   a n o t h e r   p e r s p e c t i v e   v i e w   of  t h e  

same  m a c h i n e   in  t h e   d i r e c t i o n   of  a r r o w   I I I   o f   F i g u r e   1 ,  

F i g u r e   4  is   a  f u r t h e r   p e r s p e c t i v e   v i e w ,   f r o m  

a b o v e ,   in  t he   d i r e c t i o n   of  a r r o w   IV  of  F i g u r e   2,  a n d  

F i g u r e   5  is  a  s c h e m a t i c   s e c t i o n   t a k e n   on  l i n e  

V-V  of  F i g u r e   1 .  

In  t h e   d r a w i n g s ,   n u m e r a l   1  g e n e r a l l y   i n d i c a t e s   a  

m a c h i n e   i n t e n d e d   to  l o a d   o n t o   a  p a l l e t   P,  in  a n  

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

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

by  a  s t a c k e r   g e n e r a l l y   i n d i c a t e d   S .  

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

S  is  t h a t   d e s c r i b e d   in  I t a l i a n   P a t e n t   A p p l i c a t i o n   N o .  

6 7 , 6 5 7 - A / 8 3   by  the   same  a p p l i c a n t ,   a l r e a d y   c i t e d  

h e r e i n a b o v e .  

The  b u n d l e s   B  a r e   made  up  of  s i g n a t u r e s   s u p e r i m p o s e d  

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

t he   b u n d l e s   B  a r e   s u p p l i e d   to  t h e   m a c h i n e   1  i s  

o r i e n t a t e d   in  an  a p p r o x i m a t e l y   v e r t i c a l   d i r e c t i o n .  

More  s p e c i f i c a l l y ,   t h e   s t a c k e r   S  is   p r o v i d e d   w i t h   a n  



o u t p u t   c o n v e y o r   T  c o n s t i t u t e d   by  two  f l a t   rows  of  r o l l e r s  

T   and  T2.  The  f i r s t   of  t h e s e   rows  (T 1),  f o r m e d   b y  

r o l l e r s   t h e   a x e s   of  w h i c h   l i e   in  an  a p p r o x i m a t e l y  

h o r i z o n t a l   p l a n e ,   c o n s t i t u t e s   a  c o n v e y o r   bed  f o r   t h e  

b u n d l e s   B.  The  o t h e r   row  T2,   f o r m e d   by  r o l l e r s   t h e  

a x e s   of  w h i c h   a r e   o r t h o g o n a l   t o   t h e   a x e s   of  t h e  

r o l l e r s   of  t h e   row  T1,  c o n s t i t u t e s ,   on  t he   o t h e r   h a n d ,  

a  s u p p o r t   bed  o r ,   more   p r o p e r l y ,   a  r o l l e r   b e d ,   f o r  

one  s i d e   of   e a c h   b u n d l e .   W i t h   r e f e r e n c e   to  t h e  

p e r s p e c t i v e   v i e w s   of  F i g u r e s   2  to   4 ,   t h e   b u n d l e s   B 

l e a v e   t h e   s t a c k e r   m a c h i n e   S  m o v i n g   a l o n g   t h e  

c o n v e y o r   T  in   t h e   d i r e c t i o n   away  f r o m   t h e   o b s e r v e r .  

A  b i n d i n g   or  s t r a p p i n g   s t a t i o n   i s   d i s p o s e d   in  a n  

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

s t a t i o n   R  ( v i s i b l e   in  F i g u r e   3)  b a n d s   of  p l a s t i c s  

m a t e r i a l   F  a r e   a p p l i e d   a r o u n d   e a c h   b u n d l e   B  in  o r d e r  

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

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

b u n d l e   B  so  as  to   a l l o w   t h e   h o r i z o n t a l   s t a c k i n g  

t h e r e o f .  

As  a l r e a d y   i n d i c a t e d   a b o v e ,   t h e   b u n d l e s   B  w h i c h   move  a l o n g  

t h e   r o l l e r s   T1  and  T2  of  t h e   o u t p u t   c o n v e y o r   T  of  t h e  

s t a c k e r   m a c h i n e   S  a r e   a r r a n g e d   in   an  a p p r o x i m a t e l y  

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

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

of  t h e   s t a c k i n g   m a c h i n e   a t   an  a n g l e   of  t h e   o r d e r   of  a b o u t  
1 0 - 2 0 0   to   t h e   v e r t i c a l .   In  t h i s   way  t h e   a d v a n c e   of  a  

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

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

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

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

b u n d l e   B  f a c e   t o w a r d s   t h e   e x t e r i o r   of  t h e   s t a c k e r  

m a c h i n e   S.  The  p r e s e n t   m a c h i n e   1  e n a b l e s   s u c h   b u n d l e s  

B  to  be  s t a c k e d   on  t h e   p a l l e t   P  in  s u c h   a  way  t h a t  



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

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

of  t h e   s u b s e q u e n t   o p e r a t i o n s   to  w h i c h   the   s i g n a t u r e s  

t h e m s e l v e s   a r e   to  be  p a s s e d .  

I t   is   h o w e v e r   n o t e d   t h a t   t he   a p p l i c a t i o n   d e s c r i b e d  

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

o n l y   one  e x a m p l e   of  t he   p o s s i b l e   a p p l i c a t i o n s   of  t h e  

m a c h i n e   1.  The  m a c h i n e   i t s e l f   is  in  f a c t   a b l e   t o  

p r o v i d e   a u t o m a t i c a l l y   an  a c t i o n   of  p i c k - u p ,   t r a n s f e r  

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

by  s u p e r i m p o s e d   f l a t   or  f l a t t e n e d   o b j e c t s   s u c h   a s ,  
f o r   e x a m p l e ,   s h e e t s ,   b u n d l e s   of  s h e e t s ,   m a g a z i n e s  

and  b o o k s .   The  same  t e r m   b u n d l e ,   u t i l i s e d   in  t h e  

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

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

by  s u c h   s u p e r i m p o s e d   o b j e c t s .  

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

c l e a r l y   v i s i b l e   in  F i g u r e   1,  t h e   m a c h i n e   1  i s   g e n e r a l l y  

L - s h a p e d   in  p l a n   w i t h   two  b r a n c h e s   e x t e n d i n g  

o r t h o g o n a l l y   w i t h   r e s p e c t   to  one  a n o t h e r .   I t   i s  

a l s o   p o s s i b l e   t o   i d e n t i f y   f o r   t h e   m a c h i n e   1  a n  

i n p u t   or  f e e d   end  g e n e r a l l y   i n d i c a t e d   I  and  s i t u a t e d  

a d j a c e n t   t h e   o u t p u t   of  t he   c o n v e y o r   T  of  t h e   s t a c k e r  

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

i n d i c a t e d   O,  a d j a c e n t   w h i c h   is   d i s p o s e d   t h e   p a l l e t  

P  on  w h i c h   t h e   b u n d l e s   B  a r e   to   be  l o a d e d .  

R e f e r e n c e   n u m e r a l   2  g e n e r a l l y   i n d i c a t e s   a  t i p p i n g  

u n i t   d i s p o s e d   a t   t h e   i n p u t   or  f e e d   end  I  of  t h e  

m a c h i n e   1.  The  u n i t   2  is  c o n s t i t u t e d   by  two  f l a t  

rows   of  r o l l e r s   3  and  4  h a v i n g   s u b s t a n t i a l l y   i d e n t i c a l  

c h a r a c t e r i s t i c s   r e s p e c t i v e l y ,   to  t h e   " h o r i z o n t a l "  

row  of  r o l l e r s   T1  and  to   t he   " v e r t i c a l "   row  of  r o l l e r s  

T 2  o f   t h e   o u t p u t   c o n v e y o r   T  of  t he   s t a c k e r   S .  



The  t i p p i n g   u n i t   2  can  t h e r e f o r e   be  d i s p o s e d   a t   t h e  

o u t p u t   of  t he   c o n v e y o r   T  w i t h   i t s   r o l l e r s   3  a l i g n e d  

w i t h   t h e   r o l l e r s   T   and  i t s   r o l l e r s   4  a l i g n e d   w i t h  

t h e   r o l l e r s   T2  so  t h a t   t h e   t i p p i n g   u n i t   2  c o n s t i t u t e s  

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

As  can   be  b e s t   s e e n   in  F i g u r e   5 ,   t h e   r o l l e r s   3  and  4 

a r e   m o u n t e d   on  a  s t r u c t u r e   or  s u p p o r t   f r a m e   5 

c o m p r i s i n g   two  arms  5 a ,   5b  r i g i d l y   c o n n e c t e d   t o g e t h e r -  

in  a  g e n e r a l l y   L - s h a p e   c o n f i g u r a t i o n .   In  p a r t i c u l a r ,  

in  t h e   f r a m e   5  a r e   d i s t i n g u i s h a b l e   a  " h o r i z o n t a l "   a r m  

5a  w h i c h   s u p p o r t s   t h e   r o l l e r s   3,  and  a  " v e r t i c a l "   a r m  

5b ,   w h i c h   s u p p o r t s   t h e   r o l l e r s   4 .  

In  t h e   r e g i o n   w h e r e   t h e   two  a rms   5a ,   5 b  j o i n ,   t h e   f r a m e  

5  h a s   an  a s o s c i a t e d   h o r i z o n t a l   s u p p o r t   s h a f t   7  w h i c h  

is   s u p p o r t e d   by  a  b a s e   8  in   a  m a n n e r   e n a b l i n g  

r o t a t i o n   of  t h e   s h a f t   7  a b o u t   i t s   a x i s .   A  p n e u m a t i c  

a c t u a t o r   9  w h i c h   a c t s   b e t w e e n   an  i n t e r m e d i a t e   r e g i o n  

of  t h e   arm  5b  of  t h e   f r a m e   5  and  a  b r a c k e t   10  e x t e n d i n g  

f r o m   t h e   s u p p o r t i n g   b a s e   8,  c o n t r o l s   t h e   p i v o t i n g  

of  t h e   f r a m e   5  (and  of  t h e   r o l l e r s   3  and  4  m o u n t e d  

t h e r e o n )   a b o u t   t h e   a x i s   of  r o t a t i o n   of  t h e   s h a f t   7 .  

The  p n e u m a t i c   a c t u a t o r   9  and  t h e   b r a c k e t   10  a r e   s i t u a t e d  

on  t h e   r e a r   s i d e   of  t h e   f r a m e   5,  t h a t   i s ,   on  t h e   s i d e  

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

B  t a k e s   p l a c e .  

By  c o n t r o l l i n g   t h e   o p e r a t i o n   of  t h e   a c t u a t o r   9,  t h e  

rows   of  r o l l e r s   3  and  4  w h i c h   a r e   o r t h o g o n a l   t o   o n e  

a n o t h e r   can   be  made  to  t i p   t o w a r d s   t he   e x t e r i o r   of  t h e  

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

an  a r r o w   in  F i g u r e   5.  T h i s   a c t i o n   c a u s e s   any  b u n d l e  

B  w h i c h   is   on  t h e   r o l l e r s   3  and  4  to  t i p   or  f a l l  



t o w a r d s   t he   r e s t   of  t he   m a c h i n e   1 .  

The  t i p p i n g   or  f a l l i n g   of  t h e   b u n d l e s   B  is  c a u s e d  

b o t h   by  t h e   p i v o t i n g   of  t he   row  of  r o l l e r s   3  w h i c h  

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

r e s t   and  by  t h e   p i v o t i n g   of  t h e   r o l l e r s   4,  w h i c h  

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

t he   s i d e   of  t h e   b u n d l e   B  w h i c h   l i e s o n   the   r o l l e r s   4 .  

In  t h i s   way  i t   is  p o s s i b l e   to  i m p a r t   to  each   b u n d l e  

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

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

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

f a l l  o u t   of  t h e   m a c h i n e   1.  The  o v e r a l l   e f f e c t  

of  t i p p i n g   or  " e j e c t i n g "   t h e   b u n d l e   B  can  be  f u r t h e r  

c o n t r o l l e d   by  means   of  a  f u r t h e r   a c t u a t o r   9 a  

m o u n t e d   on  t h e   f r a m e   5,  t h e   a c t u a t o r   rod   of  w h i c h  

c a r r i e s   a  p l a t e   a r r a n g e d   to  e x e r t   on  the   b a s e   of  t h e  

b u n d l e   a  f o r c e   e x p e l l i n g   t h e   l a t t e r   f rom  t he   t i p p i n g  

u n i t   2 .  

R e f e r e n c e   n u m e r a l   11  g e n e r a l l y   i n d i c a t e s   a  f r a m e  

w h i c h   s u p p o r t s   t h e   main   p a r t   of  t h e   m a c h i n e   1.  T h e  

f r a m e   11  is  g e n e r a l l y   L - s h a p e d   in  p l a n   w i t h   a  f i r s t  

arm  e x t e n d i n g   t o w a r d s   t h e   i n p u t   end  I  a p p r o x i m a t e l y  

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

B  a l o n g   the   c o n v e y o r   T,  and  a  s e c o n d   arm  e x t e n d i n g  

t o w a r d s   t h e   o u t p u t   end  O  p a r a l l e l   to  t h e   s a i d   d i r e c t i o n  

of  a d v a n c e   of  b u n d l e s   B  on  t h e   c o n v e y o r   T.  The  f r a m e  

is   c o n s t i t u t e d   by  a  r e t i c u l a r   s t r u c t u r e   of  m e t a l  

s e c t i o n s   w : l d e d   t o g e t h e r .   The  f r a m e   is  m o r e o v e r  

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

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

i n t e n d e d   t )   p r e v e n t  t h e   a c c i d e n t a l   i n t r o d u c t i o n   o f  

o b j e c t s ,   o-  a c c e s s   by  o p e r a t o r s   i n t o   t h e   i n t e r i o r   o f  

t h e   f r a m e   I1  i t s e l f .  



A d j a c e n t   t h e   o u t p u t   end  O  an  a p e r t u r e   12  is   p r o v i d e d   i n  

t h e   l o w e r   p a r t   of  t h e   f r a m e   to  a l l o w   a  p a l l e t   P  to  b e  

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

t h i s   p a l l e t   P  b e i n g   t h a t   upon  w h i c h   i t   is   d e s i r e d  

to   s t a c k   t h e   b u n d l e s   B  in   h o r i z o n t a l   d i s p o s i t i o n s .  

A f t e r   t h e   b u n d l e s   B  h a v e   b e e n   s t a c k e d   on  t h e   p a l l e t  

P,  t h e   a p e r t u r e   12  a l l o w s   t h e   p a l l e t   to  be  t a k e n   a w a y  

by  means   of  a  f o r k   l i f t   t r u c k .  

On  t h e   f i r s t   arm  of  t h e   f r a m e   11,  t h a t   i s ,   on  t h e  

arm  f a c i n g   t o w a r d s   t h e   i n p u t   end  I ,   a r e   f i x e d   two  p a i r s  

of  h o r i z o n t a l   m o v e m e n t   g u i d e s   13  t h e   s t r u c t u r e   o f  

w h i c h   c a n   be  s e e n   b e t t e r   in  t h e   v e r t i c a l   s e c t i o n   o f  

F i g u r e   5.  In  p a r t i c u l a r ,   t h e   g u i d e s   13  a r e  

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

13a  e a c h   of   w h i c h   e x t e n d s   a l o n g   one  of  t h e   s i d e s  

of  t h e   f i r s t   arm  of   t h e   f r a m e   11,   and  by  a  p a i r   o f  

l o w e r   g u i d e s   13b  e a c h   of  w h i c h   e x t e n d s   b e l o w   one   o f  

t h e   u p p e r   g u i d e s   13a .   B o t h   t h e   u p p e r   g u i d e s   13a  a n d  

t h e   l o w e r   g u i d e s   13b  h a v e   c h a n n e l - l i k e   c r o s s   s e c t i o n s  

o p e n   t o w a r d s   t h e   i n t e r i o r   of  t h e   f r a m e   11.  As  c an   b e  

s e e n   b e t t e r   in  F i g u r e   5,  s t a r t i n g   f r o m   t h e   end   f u r t h e s t  

f r o m   t h e   t i p p i n g   u n i t ,   e a c h   l o w e r   g u i d e   13b  i n i t i a l l y  

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

g u i d e   13a  and  t h e n   d i v e r g e s   g r a d u a l l y   d o w n w a r d l y   a l o n g  

an  a p p r o x i m a t e l y   c i r c u l a r   p a t h   n e a r   t h e   end  f a c i n g  

t o w a r d s   t h e   t i p p i n g   u n i t   2 .  

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

to  b e l o w   and  in  t h e   c l a i m s   w h i c h   f o l l o w   as  t h e   i n p u t  

end  14  of  t h e   g u i d e s   13,   t h e   g u i d e s   13  t h e m s e l v e s  

f a c e   o u t w a r d s   f r o m   t h e   f r a m e   11  and  a r e   p o s i t i o n e d  

d i r e c t l y   in  f r o n t   of  t h e   t i p p i n g   u n i t   2.  T h e  

o p p o s i t e   end  of  t h e   g u i d e s   13,  i n d i c a t e d   15,  i s   o n  

t h e   o t h e r   hand   s i t u a t e d   a t   t h e   zone   of  m e e t i n g   o f  

t h e   two  a rms   of  t h e   f r a m e   1 1 .  



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

on  the   g u i d e s   13  and  i s   g e n e r a l l y   i n d i c a t e d   by  

r e f e r e n c e   n u m e r a l   16.  The  c a r r i a g e   16  is  p r i m a r i l y  

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

17  of  m e t a l   t h e   m a j o r   s i d e s   of  w h i c h   e x t e n d  

p a r a l l e l   to  t h e   g u i d e s   13.  A p p r o x i m a t e l y   midway  a l o n g  

e a c h   of  t h e   m a j o r   s i d e s ,   t h e   p l a t f o r m   17  is   p r o v i d e d  

w i t h   two  s u p p o r t   r o l l e r s   18  e a c h   of  w h i c h   r u n s  

w i t h i n   one  of  t h e   u p p e r   g u i d e s   1 3 a .  

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

s h o r t e r   s i d e   t h a t   f a c e s   t o w a r d s   t h e   t i p p i n g   u n i t   2,  t h e  

p l a t f o r m   or  p l a t e   17  is   p r o v i d e d   w i t h   two  f u r t h e r   s u p p o r t  
r o l l e r s   19,  e a c h   of  w h i c h   r u n s   w i t h i n   one  of  t he   l o w e r  

g u i d e s   1 3 b .  

The  p l a t f o r m   or  p l a t e   17  is   f u r t h e r   p r o v i d e d   in  t h e  

r e g i o n   of  i t s   f r o n t   edge   w i t h   a  p l u r a l i t y   of  arms  o r  

p r o n g s   20  w h i c h   e x t e n d   f rom  t h e   p l a t f o r m   17  i t s e l f  

t o w a r d s   t h e   t i p p i n g   u n i t   2  in  a  d i r e c t i o n   a t   r i g h t  

a n g l e s   to   t h e   p l a t f o r m   i t s e l f .   The  arms  or  p r o n g s  
20  c o n s t i t u t e   a  s u p p o r t   s t r u c t u r e   f o r   t h e   b u n d l e s   B 

w h i c h   a r e   s u c c e s s i v e l y   l o a d e d   o n t o   t h e   p l a t f o r m   17  in  a  

m a n n e r   w h i c h   w i l l   be  d e s c r i b e d   h e r e i n b e l o w .  

An  e l e c t r i c   m o t o r   21  ( F i g u r e   5)  e f f e c t s   m o v e m e n t  

of  t h e   c a r r i a g e   16  a l o n g   t he   g u i d e s   13  v i a   a  c h a i n  

t r a n s m i s s i o n   g e n e r a l l y   i n d i c a t e d   22.  When  t h e   c a r r i a g e  

16  is   d r i v e n   by  t h e   t r a n s m i s s i o n   22  t o w a r d s   t h e   i n p u t  
end  14  of  t h e   g u i d e s   13,  t he   r o l l e r s   19  w h i c h   run   i n  

t h e   l o w e r   g u i d e s   13b  p u l l   t he   f r o n t   e d g e   of  t h e  

p l a t f o r m   17  d o w n w a r d s ,   w h i l s t   t he   r o l l e r s   18  m a i n t a i n  

t h e   mid  p o r t i o n   of  t h e   p l a t f o r m   in  t he   p l a n e   d e f i n e d  

by  t h e   u p p e r   g u i d e s   13a .   The  o v e r a l l   e f f e c t   o b t a i n e d  

is   one  of  t i p p i n g   of  t h e   c a r r i a g e   1 6 , t h e   p l a t f o r m  

17  of  w h i c h   a s s u m e s   t h e   a p p r o x i m a t e l y   v e r t i c a l  

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

E1  in  F i g u r e   5 .  



On  t h e   o t h e r   h a n d ,   when  t h e   c a r r i a g e   16  is  moved  t o w a r d s  

t h e   o u t p u t   end  15  of  t he   g u i d e s   13,  t he   r o l l e r s   19 

m a i n t a i n   the   f r o n t   e d g e   of  t h e   p l a t f o r m   17  in  a  r a i s e d  

p o s i t i o n   in  w h i c h   t h i s   f r o n t   edge   of  t h e   p l a t f o r m   i s  

l o c a t e d   p r a c t i c a l l y   a t   t h e   same  h e i g h t   as  t h e   mid  p o r t i o n  

s u p p o r t e d   by  the   r o l l e r s   18.  The  p l a t f o r m   17  i s   t h u s  

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

i l l u s t r a t e d   in  b r o k e n   o u t l i n e   and  i n d i c a t e d   E2  i n  

t h e   r i g h t   hand   p a r t   of  F i g u r e   5 .  

P r e f e r a b l y ,   as  i l l u s t r a t e d   in  F i g u r e   5,  t h e   r o l l e r s   19 

p r o j e c t   s l i g h t l y   b e l o w   t h e   p l a t f o r m   17  so  t h a t ,   when  t h e  

c a r r i a g e   16  is  l o c a t e d   c l o s e   to   t h e   o u t p u t   end   15  of  t h e  

g u i d e s   13,  t h e   p l a t f o r m   17  i s   l o c a t e d   in  an  e x a c t l y  
h o r i z o n t a l   p o s i t i o n .  

When  t h e   c a r r i a g e   16  i s   l o c a t e d   a d j a c e n t   t h e   i n p u t   e n d  

14  of  t h e   g u i d e s   13,  i t   f a c e s   t h e   t i p p i n g   u n i t   2  i n  

s u c h   a  way  as  to   e n s u r e   t h e   s e c u r e   r e c e p t i o n   of   t h e  

b u n d l e s   B  w h i c h ,   as  a  r e s u l t   of  t h e   p i v o t i n g   of  t h e   r o w s  
of  r o l l e r s   3  and  4  c o n t r o l l e d   by  t h e   p n e u m a t i c   a c t u a t o r  

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

t he   i n p u t   end  14  of  t h e   g u i d e s   13.  In  f a c t   when  in  i t s  

a p p r o x i m a t e l y   v e r t i c a l   p o s i t i o n   i n d i c a t e d   E1 ,   t h e  

p l a t f o r m   17  and  t h e   p r o n g s   20  t h a t   e x t e n d   t h e r e f r o m  

fo rm  a  r e c e i v i n g   s t r u c t u r e   c o m p l e m e n t a r y   t o   t h e   s u p p o r t  

(and  " e j e c t i o n " )   s t r u c t u r e   f o r   t h e   b u n d l e s   B  d e f i n e d  

by  t h e   r o l l e r s   3  and  4 .  

A g a i n ,   a l t h o u g h   t h e   o r i e n t a t i o n   of  t h e   p l a t f o r m   17  i n  

i t s   p o s i t i o n   (E1)  has   b e e n   l o o s e l y   d e s c r i b e d   a s  

" v e r t i c a l " ,   t he   p l a t f o r m   17  i s   in  p r a c t i c e   i n c l i n e d  

at  an  a n g l e   of  a b o u t   1 0 - 2 0 °   to  t h e   v e r t i c a l .   T h e  

p u r p o s e   of  t h i s   i s   to  a v o i d   t h e   p o s s i b i l i t y   of  t h e  

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

F a l l i n g   o f f .  



The  c h a i n - d a s h e d   l i n e   g e n e r a l l y   i n d i c a t e d   C  in  F i g u r e  
5  i d e n t i f i e s   t he   p o s i t i o n   of  t h e  r o l l e r s   3  and  4  of  t h e  

t i p p i n g   u n i t   2  when  the   r o l l e r s   3  and  4  have   b e e n  

t i p p e d   by  t he   a c t u a t o r   9  to  t r a n s f e r   a  b u n d l e   c a r r i e d  

by  the   r o l l e r s   o n t o   the   p l a t f o r m   1 7 .  

The  s i z e   of  t h e   t i p p i n g   m o v e m e n t   e f f e c t e d   by  t h e  

a c t u a t o r   9,  is  a d j u s t e d   in  s u c h   a  way  t h a t ,   when  t h e  

r o l l e r s   4  a r e   p o s i t i o n e d   a t   t h e   end  of  t h e i r   m o v e m e n t  

t o w a r d s   t h e   i n p u t   end  14  of  t h e   g u i d e s   13,  t h e   n o t i o n a l  

p l a n e   d e f i n e d   by  t he   u p p e r   f a c e s   of  the   r o l l e r s   3 

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

d e f i n e d   by  t h e   u p p e r   s i d e s   of  t h e   arms  or  p r o n g s   2 0 .  

In  t h i s   way  t h e   b u n d l e s   B  can  be  t r a n s f e r r e d   f r o m   t h e  

t i p p i n g   u n i t   2  o n t o   t he   c a r r i a g e   16  w i t h o u t   r i s k   o f  

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

f a l l i n g   f r o m   t h e   m a c h i n e .  

R e f e r e n c e   23  g e n e r a l l y   i n d i c a t e s   a  g u i d e   or  r a i l   m o u n t e d  

h o r i z o n t a l l y   in  an  o v e r h e a d   p o s i t i o n   on  t he   p o r t i o n  

of  t h e   f r a m e   11  d e f i n i n g   t h e   s e c o n d   arm  t h e r e o f .  

The  r a i l   23  e x t e n d s   a t   r i g h t   a n g l e s   to  t he   g u i d e s   1 3 .  

The  r a i l   23  has   two  o p p o s i t e   e n d s   i n d i c a t e d   24  and  2 5 .  

The  end  24  w h i c h ,   as  w i l l   be  b e t t e r   u n d e r s t o o d  

h e r e i n a f t e r ,   c o n s t i t u t e s   t h e   i n p u t   end  of  t h e   p o r t i o n   o f  

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

23,   o v e r l i e s   t h e   o u t p u t   end  15  of  t he   g u i d e s   1 3 .  

The  o p p o s i t e   end  25  w h i c h   is   s i t u a t e d   a t   t h e   o u t p u t  

end  O  of  t h e   m a c h i n e   1,  o v e r l i e s   t he   l o a d i n g   r e g i o n  

w h e r e   t h e   p a l l e t   P  is  d i s p o s e d .   The  a n g l e   or  c o r n e r  

r e g i o n   of  t he   f r a m e   11,  w h e r e   t h e   i n p u t   end  24  of  t h e  

r a i l   23  o v e r l i e s   t h e   o u t p u t   end  of  t he   g u i d e s   13,  i s  

c l e a r l y   v i s i b l e   in  F i g u r e   5.  In  t h i s   F i g u r e   t h e  

r e f e r e n c e   n u m e r a l   15a  i n d i c a t e s   one  of  the   e l e m e n t s   of  a 

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

b u n d l e   B  l y i n g   in  a  h o r i z o n t a l   p o s i t i o n   on  t he   c a r r i a g e  

16  a t   t h e   o u t p u t   end  15  o f  t h e   g u i d e s   1 3 .  



The  s t r u c t u r a l   e l e m e n t   23,   g e n e r a l l y   d e p i c t e d   as  a n  

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

two  p a r t s ,   t h a t   i s ,   by  a  l o w e r   s u p p o r t i n g   c r o s s p i e c e  

23a ,   of  d o u b l e   T  s e c t i o n ,   w e l d e d   to  t he   s t r u c t u r e   o f  

t he   f r a m e   11,  and  by  a  g u i d e   or  r a i l   p r o p e r   23b  w h i c h  

has   a  g e n e r a l l y   T - s h a p e   p r o f i l e   and  i s   f i x e d   by  b o l t s  

to  t h e   u p p e r   f a c e   of  t he   c r o s s p i e c e   2 3 a .  

A  p n e u m a t i c   m o t o r   26  is   m o u n t e d   on  t h e   f r a m e   11  a t   t h e  

o u t p u t   end  25  of  t h e   r a i l   24 .   T h i s   m o t o r   26  c o n t r o l s ,   v i a  

a  c h a i n   t r a n s m i s s i o n   27 ,   t h e   m o v e m e n t   a l o n g   t h e   g u i d e   2 3 b  

of  a  p i c k - u p   and  t r a n s p o r t   u n i t   f o r   t h e   b u n d l e s   B .  

The  p i c k - u p   and  t r a n s p o r t   u n i t   f o r   t h e   b u n d l e s   B  i s  

s u b s t a n t i a l l y   c o n s t i t u t e d   by  a  c a r r i a g e   28  p r o v i d e d  

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

in  i t s   t r a n s l a t i o n   m o v e m e n t   a l o n g   t h e   g u i d e   2 3 b .  

M o u n t e d   on  t h e   c a r r i a g e   28  i s   a  s u p p o r t   s t r u c t u r e  

e x t e n d i n g   v e r t i c a l l y   and  g e n e r a l l y   i n d i c a t e d   2 9 .  

The  s u p p o r t   s t r u c t u r e   29  i n c l u d e s   a  p l u r a l i t y   o f  

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

movemen t   of  a  g r i p p e r   d e v i c e   30  c o n s t i t u t e d , p r e f e r a b l y , b y  

t he   g r i p p e r   d e v i c e   d e s c r i b e d   in  d e t a i l   in  I t a l i a n   P a t e n t  

No.  1  020  7 4 7 .   The  g r i p p e r   d e v i c e   30  is   i n t e n d e d   to  p i c k -  

up  t h e   b u n d l e s   B  l y i n g   on  t h e   p l a t f o r m   17  of  t h e   c a r r i a g e  

16  when  t h e   c a r r i a g e   is   l o c a t e d   a t   t h e   o u t p u t   end  of  t h e  

g u i d e s   15,  and  t o   d e p o s i t   t h e   b u n d l e s   B  o n t o   t h e   p a l l e t   P 

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

r a i l   23  f r o m   i t s   i n p u t   end  24  t o w a r d s   i t s   o u t p u t   end  2 5 .  

In  s t r u c t u r a l   t e r m s   ( F i g u r e   2)  t h e   g r i p p e r   d e v i c e   3 0  

c o m p r i s e s   a  m o v a b l e   a s s e m b l y   31  w h i c h   is  v e r t i c a l l y  

d i s p l a c e b l e   by  a c t u a t o r s   32  m o u n t e d   on  t h e   s t r u c t u r e  

29  i t s e l f .   The  m o v a b l e   a s s e m b l y   31  is  p r o v i d e d   w i t h   a  

p a i r   of  p a r a l l e l   h o r i z o n t a l   g u i d e s   33  in  w h i c h   s l i d e   t w o  

o p p o s e d   j aws   34.   T h e s e   j aws   a r e   p o w e r e d   by  f u r t h e r  



p n e u m a t i c   a c t u a t o r s   35  wh ich   c o n t r o l   the   o p e n i n g   a n d  

c l o s i n g   movement   t h e r e o f .   During  a  c l o s u r e   o p e r a t i o n ,   t h e  

jaws  34  of  t he   g r i p p e r   d e v i c e   30  a p p r o a c h   one  a n o t h e r  

to  c l a m p   the   o p p o s i t e   ends   of  a  b u n d l e   B  in  t h e   g r i p p e r  

d e v i c e .   The  g r i p p e r   d e v i c e   30  is  p r e f e r a b l y   p r o v i d e d  

w i t h   a u t o n o m o u s   c o n t r o l   e l e m e n t s   w h i c h   w i l l   no t   b e  

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

of  t he   jaws  to   be  c o n t r o l l e d   a u t o m a t i c a l l y   when  t h e  

g r i p p e r   d e v i c e   30  is   p l a c e d   on  a  b u n d l e   t o   be  p i c k e d  

up  f r o m   t he   p l a t f o r m   17  of  t he   c a r r i a g e   16,  and  t o  

open   a g a i n   when  t h e   b u n d l e   B  is   p l a c e d   on  t h e   s u r f a c e  

of  t h e   p a l l e t   P  or  on  a n o t h e r   b u n d l e   B  a l r e a d y   s t a c k e d  

on  t h e   p a l l e t   P .  

For   t h e   p u r p o s e   of  u n d e r s t a n d i n g   the  p r e s e n t   i n v e n t i o n  

i t   is  s u f f i c i e n t   to   n o t e   t h a t   t he   c o n t r o l   e l e m e n t s  

a s s o c i a t e d   w i t h   t h e   g r i p p e r   d e v i c e   30  a r e   a b l e   t o  

c o n t r o l   no t   o n l y   t h e   o p e n i n g   and  c l o s i n g   m o v e m e n t  

of  t h e   d e v i c e   30,   b u t   a l s o   v e r t i c a l   t r a n s l a t i o n  

m o v e m e n t ,   in  b o t h   d i r e c t i o n s ,   of  t h e   d e v i c e   30  i t s e l f  

b o t h   at   t he   i n p u t   end  24  of  t h e   r a i l   23  ( t h a t   i s ,  

a t   t he   o u t p u t   end  15  of  t h e   g u i d e s   1 3 ) ,   and  a t   t h e  

o u t p u t   end  25  of  t h e   r a i l   23  ( t h a t   i s ,   in   t h e   r e g i o n  
in  w h i c h   t h e   p a l l e t   P  to  be  l o a d e d   i s   p o s i t i o n e d ) .  

The  t r a n s l a t i o n   m o v e m e n t   of  t he   c a r r i a g e   28  ( a n d  

c o n s e q u e n t l y   of  t h e   g r i p p e r   d e v i c e   30)  in   t h e   r e g i o n  

of  t h e   o u t p u t   end  25  of  t he   r a i l   2 3 , i s   c o n t r o l l e d  

u s i n g   a  p l u r a l i t y   of  p r o x i m i t y   s e n s o r s   36  some  of  w h i c h  

a r e   v i s i b l e   in  F i g u r e   4.  The  p r o x i m i t y   s e n s o r s   36 

a r e   m o u n t e d   on  t h e   c r o s s p i e c e   2 3 a , w h i c h   s u p p o r t s   t h e  

g u i d e   2 3 b , i n   a  d i r e c t i o n   of  a l i g n m e n t   p a r a l l e l   t o  

t h e   d i r e c t i o n   of  m o v e m e n t   of  t he   c a r r i a g e   28.   E a c h  

s e n s o r   36,  w h i c h   is  a  p r o x i m i t y   s e n s o r   s e n s i t i v e   t o   t h e  

p a s s a g e   of  t he   c a r r i a g e   28,   is   m o u n t e d   on  a  s l i d e  



e l e m e n t   36b  t h e   m o u n t i n g   p o s i t i o n   of  w h i c h   on  t h e  

c r o s s p i e c e   23a  can  be  s e l e c t i v e l y   a d j u s t e d   i n  

d e p e n d e n c e   on  o p e r a t i o n a l   r e q u i r e m e n t s .  

W h e n e v e r ,   d u r i n g   i t s   t r a n s l a t i o n a l   m o v e m e n t   a l o n g   t h e  

g u i d e   2 3 b ,   t h e   c a r r i a g e   28  p a s s e s   in  f r o n t   of  o n e  

of  t h e   s e n s o r s   36,  t h i s   s e n s o r   o u t p u t s   a  s i g n a l  

w h i c h   i s   t r a n s m i t t e d   to   a  c e n t r a l   c o n t r o l   u n i t   37  

m o u n t e d   on  t he   f r a m e   11  a t   t h e   end  of  t h e   s e c t i o n  

of   t h e   f r a m e   11  on  w h i c h   t h e   o v e r h e a d   r a i l   23  i s  

m o u n t e d .  

The  c e n t r a l   c o n t r o l   u n i t   37  c o n t r o l s   t h e   o p e r a t i o n  
of   t h e   p n e u m a t i c   a c t u a t o r   0.  (and  of  t h e   a c t u a t o r   9 a ) ,  
t h e   e l e c t r i c   m o t o r   21 ,   t h e   p n e u m a t i c   m o t o r   26,  t h e  

a c t u a t o r s   31  and  32 ,   and   t h e   c o n t r o l   d e v i c e s   a s s o c i a t e d  

w i t h   t h e   g r i p p e r   d e v i c e   3 0 , i n   a  p r e d e t e r m i n e d   c y c l e   o f  

o p e r a t i o n s   w h i c h   w i l l   now  be  d e s c r i b e d   s t a r t i n g   f rom  a n  

i n i t i a l   s i t u a t i o n   in   w h i c h   t h e   c a r r i a g e   16  i s   l o c a t e d  

a t   t h e   i n p u t   end  14  of  t h e   g u i d e s   13,   t h e   c a r r i a g e  

28  i s   l o c a t e d   a t   t h e   i n p u t   end  24  of   t h e   r a i l   2 3 ,  
and  t h e   g r i p p e r   d e v i c e   30  c a r r i e d   by  t h e   c a r r i a g e   28  

i s   in  a  r a i s e d   p o s i t i o n   w i t h   t h e   j a w s   34  open   a b o v e  

t h e   o u t p u t   end  15  of  t h e   g u i d e s   1 3 .  

I t   i s   a l s o   a s s u m e d   t h a t   a  p a l l e t   P  h a s   b e e n   p o s i t i o n e d  

a t   t h e   o u t p u t   end  O  of  t h e   f r a m e   11  by  i n t r o d u c i n g  
i t   i n t o   t h e   f r a m e   11  t h r o u g h   t h e   a p e r t u r e   1 2 .  

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

s u b j e c t e d   to   a  b i n d i n g   or  s t r a p p i n g   o p e r a t i o n   a t   t h e  

work   s t a t i o n   R , i s   c a u s e d   to   a d v a n c e   o n  t h e   c o n v e y o r  
T  t o w a r d s   t h e   t i p p i n g   u n i t   2.  At  t h e   end   of   i t s  

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

o n t o   t h e   t i p p i n g   u n i t   2  w h i c h   i s   h e l d   by  t h e   a c t u a t o r  



9  in  t h e   p o s i t i o n   i l l u s t r a t e d   in  s o l i d   o u t l i n e   i n  

F i g u r e   5 .  

As  soon   as  t he   b u n d l e   B  has  moved  o v e r   t h e   r o l l e r s   3 

and  4  i n t o   a  p o s i t i o n   d i r e c t l y   in  f r o n t   of  t h e   g u i d e s  

13,  t h e   c e n t r a l   c o n t r o l   u n i t   37  c a u s e s   o p e r a t i o n   o f  

t h e   a c t u a t o r   9,  t h e r e b y   e f f e c t i n g   p i v o t i n g   of  t h e  

f r a m e   5  of  t h e   u n i t   2  a b o u t   t h e   s h a f t   7.  As  a  r e s u l t  

of  t h e   p i v o t i n g   of  t h e   f r a m e   5,  w h i c h   t a k e s   p l a c e  

in  t h e   d i r e c t i o n   of  t h e   a r r o w   shown  in  F i g u r e   5,  t h e  

r o l l e r s   3  and  4  i m p a r t   a  f a l l i n g   m o v e m e n t   to   t h e   b u n d l e  

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

c a r r i a g e   16.  T h i s   m o v e m e n t   is  e n c o u r a g e d   by  t h e  

c o o p e r a t i n g   a c t i o n   of  t h e   a c t u a t o r   9a  w h i c h   p u s h e s  

t h e   b a s e   of  t h e   b u n d l e   B  t o w a r d s   t h e   arms  20  of  t h e  

c a r r i a g e   1 6 .  

The  b u n d l e   B  is   t h u s   moved  a c r o s s   to  r e s t   on  t h e  

p l a t f o r m   17  of  t h e   c a r r i a g e   16  w h i c h   is  l o c a t e d   i n  

an  a p p r o x i m a t e l y   v e r t i c a l   p o s i t i o n   E1.  The  b u n d l e  

is  s u p p o r t e d   on  t h e   p l a t f o r m   17  by  the  arms  or  p r o n g s  
20  w h i c h   c o o p e r a t e   w i t h   the   s m a l l e r   s i d e   f a c e s   o f  

t h e   b u n d l e   B.  As  a l r e a d y   m e n t i o n e d ,   t h e   c h a i n - d a s h e d l i n e  

in  F igure   5  s c h e m a t i c a l l y   i n d i c a t e s   t h e   o u t l i n e   of  t h e  

r o l l e r s   3  and  4  and  of  a  b u n d l e   B  s u p p o r t e d   t h e r e o n  

when  t h e   f r a m e   5on  wh ich   t he   r o l l e r s   a r e   m o u n t e d  

is   t i p p e d   f o r w a r d   by  the   a c t u a t o r   9.  When  t h e   b u n d l e  

B  h a s   b e e n   d e p o s i t e d   on  t he   c a r r i a g e   16  t h e   c e n t r a l   c o n t r o l  

u n i t   37  a c t i v a t e s   t h e   mo to r   21  t h a t   c o n t r o l s   t h e  

m o v e m e n t   of  t he   c a r r i a g e   16.  The  c h a i n   t r a n s m i s s i o n  

22  d r i v e n   by  t he   m o t o r   21  g r a d u a l l y   d r a w s   t h e   c a r r i a g e  

16  t o w a r d s   t he   o u t p u t   end  15  of  t he   g u i d e s   1 3 .  

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

17  of  t h e   c a r r i a g e   16  g r a d u a l l y   p a s s e s   f rom  t h e  

a p p r o x i m a t e l y   v e r t i c a l   p o s i t i o n   E1  t o w a r d s   t h e  



h o r i z o n t a l   p o s i t i o n   E2.  T h u s ,   m o v e m e n t   of  t h e   b u n d l e  

B  f r o m   t h e   i n p u t   end  14  t o w a r d s   the   o u t p u t   end  15 

of  t h e   g u i d e s   13,  is  a c c o m p a n i e d   by  t i p p i n g   of  t h e  

b u n d l e   t o w a r d s   a  h o r i z o n t a l   p o s i t i o n .  

In  t h e   a p p l i c a t i o n   r e f e r r e d   to   by  way  of  e x a m p l e  

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

s u p p l i e d   to   t h e   m a c h i n e   1  w i t h   t h e   s p i n e s   of  t h e  

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

S.  C o n s e q u e n t l y ,   t h e s e   b u n d l e s   come  to   l i e   on  t h e  

c a r r i a g e   16  w i t h   t h e   s p i n e s   of  t h e   s i g n a t u r e s  

f a c i n g   t o w a r d s   t h e   p l a t f o r m   17.  When  t h e   p l a t f o r m   17 

r e a c h e s   t h e   h o r i z o n t a l   p o s i t i o n   E2  t h e s e   s p i n e s   a r e  

t h e r e f o r e   f a c i n g   d o w n w a r d l y .  

When  t h e  c a r r i a g e   16  r e a c h e s   t h e   o u t p u t   end  15  o f  

t h e   g u i d e s   13  u n d e r   t h e   a c t i o n   of  t h e   d r i v e   t r a n s m i s s i o n  

2 2 ,   a  m i c r o s w i t c h   ( n o t   v i s i b l e   in  t h e   d r a w i n g s )   s t o p s  

t h e   m o t o r   21  c a u s i n g   t h e   m o v e m e n t   of  t h e   c a r r i a g e   16 

to   c e a s e .   The  p r e s e n c e   of  t h e   b u n d l e   B  l y i n g   in   a  

h o r i z o n t a l   p o s i t i o n   on  t h e   c a r r i a g e   17  i s   d e t e c t e d  

by  t h e   p h o t o c e l l   s e n s o r   15a  w h i c h   o u t p u t s   a  

c o r r e s p o n d i n g   s i g n a l   to  t h e   c e n t r a l   c o n t r o l   u n i t   3 7 .  

The  c e n t r a l   c o n t r o l   u n i t   37  now  commands   t h e   a c t u a t o r s  

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

30  t o w a r d s   t h e   b u n d l e   B.  The  f a c t   t h a t   t h e   l o w e r i n g  

of  t h e   g r i p p e r   d e v i c e   30  i s   i n i t i a t e d   by  t h e   s i g n a l  

e m i t t e d   by  t h e   p h o t o c e l l   15a  and  n o t   by  t h e   m i c r o s w i t c h  

w h i c h   c o n t r o l s   t h e   s t o p p i n g   of  t h e   m o t o r   21  e n s u r e s   t h a t  

t h e   g r i p p e r   d e v i c e   30  i s   l o w e r e d   t o w a r d s   t h e   p l a t f o r m  
of  t h e   c a r r i a g e   16  o n l y   when  t h e   c a r r i a g e   s u p p o r t s  

a  b u n d l e   B,  t h e r e b y   a v o i d i n g   u n w a n t e d   a c t u a t i o n  

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

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

s i g n a l   f r o m   t h e   c e n t r a l   c o n t r o l   u n i t   37,   t h e  



a c t u a t o r s   32  e f f e c t   t he   g r a d u a l   l o w e r i n g   of  t h e  

g r i p p e r   d e v i c e   30  t o w a r d s   t he   p l a t f o r m   17  of  t h e  

c a r r i a g e   16.  When,  upon  s u c h   l o w e r i n g ,   the   m o v a b l e  

a s s e m b l y   31  comes   i n t o   c o n t a c t   w i t h   t he   b u n d l e   B ,  

t h e   a c t u a t o r s   35  e f f e c t   c l a m p i n g   of  t h e   j a w s ,   t h e s e  

l a t t e r   b e i n g   i n i t i a l l y   o p e n .   As  a  r e s u l t ,   t he   g r i p p e r  

d e v i c e   30  c l o s e s   on  t h e   e n d s   of  t he   b u n d l e ,   g r i p p i n g  

i t   f i r m l y   t h e r e w i t h i n .   S e v e r a l   m o m e n t s   a f t e r   t h e  

c l o s u r e   of  t h e   g r i p p e r   d e v i c e   30 ,   t h e   c e n t r a l  

c o n t r o l   u n i t   37  a g a i n   a c t i v a t e s   t h e   a c t u a t o r s   32,  t h i s  

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

d e v i c e   30  t o w a r d s   t h e   r a i l   2 3 .  

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

to   t he   c a r r i a g e   16  w h i c h   i s   s u b s e q u e n t l y   r e t u r n e d   t o  

t h e   i n p u t   end  14  of  t h e   g u i d e s   13  to  r e c e i v e   a  new  b u n d l e  

B  f rom  t h e   t i p p i n g   u n i t   2.  For   t h i s   p u r p o s e   t h e  

c e n t r a l   c o n t r o l   u n i t   37  i s s u e s   a  c o r r e s p o n d i n g  

a c t u a t i o n   s i g n a l   to   t h e   m o t o r   21  a f t e r   h a v i n g  

v e r i f i e d   t h a t   t h e   b u n d l e   B  h a s   b e e n   r a i s e d   by  t h e  

g r i p p e r   d e v i c e   30.  A f t e r   t h e   g r i p p e r   d e v i c e   3 0  

has  been   f u l l y   r a i s e d   by  t h e   a c t u a t o r s   32,   t h e   c e n t r a l  

c o n t r o l   u n i t   37  a c t i v a t e s   t h e   p n e u m a t i c   m o t o r   26  t o  

c a u s e   t h e   g r a d u a l   d i s p l a c e m e n t   of  t h e   c a r r i a g e   28 ,   a n d  

of  t he   g r i p p e r   d e v i c e   30  s u p p o r t e d   t h e r e b y ,   t o w a r d s  

t he   o u t p u t   end  25  of  t he   r a i l   23 .   The  p n e u m a t i c  

moto r   26  i s   k e p t   a c t i v a t e d   u n t i l   t h e   c a r r i a g e   28  

r e a c h e s   an  e n d - o f - s t r o k e   p o s i t i o n   i d e n t i f i e d   by  o n e  

of  t he   p r o x i m i t y   s e n s o r s   3 6 .  

In  g e n e r a l ,   t h e   c e n t r a l   c o n t r o l   u n i t   37  is   p r o g r a m m e d  

in  such   a  way  t h a t   t h e   a m p l i t u d e s   of  s u c c e s s i v e   t r a n s l a t i o n  

m o v e m e n t s   p e r f o r m e d   by  t h e   c a r r i a g e   28  a l o n g   t he   r a i l  

23  in  t h e   d i r e c t i o n   f r o m   t h e   i n p u t   end  24  to  t h e   o u t p u t  

end  25  of  t h e   r a i l   2 3 , v a r y   in  a  p r e d e t e r m i n e d   c y c l i c  

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



c h a r a c t e r i s t i c   w i l l   be  more  f u l l y   e x p l a i n e d  

h e r e i n b e l o w .  

When,   in  i t s   m o v e m e n t   a l o n g   t he   r a i l   23 ,   t h e   c a r r i a g e  

28  r e a c h e s   i t s   s a i d   e n d - o f - s t r o k e   p o s i t i o n   a s  

d e t e r m i n e d   by  one  of  t h e   p r o x i m i t y   s e n s o r s   36  

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

t h e   c e n t r a l   c o n t r o l   u n i t   37  s t o p s   t h e   p n e u m a t i c  

m o t o r   26  and  a c t i v a t e s   t h e   a c t u a t o r s   32  in  t h e   s e n s e  

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

g r i p p e r   d e v i c e   3 0 .  

As  a  r e s u l t   of  t h e   a c t i o n   of  t h e   a c t u a t o r s   32,   t h e  

g r i p p e r   d e v i c e   30  w h i c h   c a r r i e s   t h e   b u n d l e   B  h e l d  f a s t  

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

When,   as  a  c o n s e q u e n c e   of  t h e   l o w e r i n g   of  t h e   g r i p p e r  

d e v i c e ,   t h e   b u n d l e   B  comes   i n t o   c o n t a c t   w i t h   t h e  

u p p e r   f a c e   of  t he   p a l l e t   P  (or  w i t h   t h e   u p p e r   f a c e   o f  

a  b u n d l e   B  a l r e a d y   d e p o s i t e d   on  t h e   p a l l e t )   t h e  

a c t u a t o r s   32  a r e   s t o p p e d ,   t h u s   h a l t i n g   t h e   l o w e r i n g  

m o v e m e n t   of  t h e   g r i p p e r   d e v i c e   3 0 .  

At  t h i s   p o i n t   t h e   c e n t r a l   c o n t r o l   u n i t   37  a c t i v a t e s  

t h e   a c t u a t o r s   35  s u c h   as  to  c a u s e   o p e n i n g   of  t h e  

j a w s   34.  The  b u n d l e   B  is   t h u s   d i s e n g a g e d   f rom  t h e  

g r i p p e r   d e v i c e   30  and  d e p o s i t e d   on  t h e   p a l l e t .  

T h e r e u p o n   t h e   a c t u a t o r s   32  a r e   a g a i n   a c t i v a t e d   in  a  

s e n s e   to  c a u s e   r a i s i n g   of   t h e   g r i p p e r   d e v i c e   3 0  

t o w a r d s   t h e   r a i l   23 .   Upon  c o m p l e t i o n   of  t h e   r a i s i n g  

s t r o k e   of  t h e   g r i p p e r   d e v i c e   30 ,   t he   c e n t r a l  

c o n t r o l   u n i t   37  r e - a c t i v a t e s   t h e   m o t o r   26  in  t h e  

s e n s e   c a u s i n g   the   g r a d u a l   r e t u r n   of  t he   c a r r i a g e   2 8  

and  t h e   g r i p p e r   d e v i c e   30  t o w a r d s   t h e   i n p u t   end  24 

of  t h e   r a i l   2 3 .  



In  t h i s   way,  t he   g r i p p e r   d e v i c e   30  is  r e t u r n e d   to  i t s  

i n i t i a l   p o s i t i o n   f rom  w h e r e   i t   can  a g a i n   be  l o w e r e d  

t o w a r d s   the   c a r r i a g e   16  in  o r d e r   to  p i c k   up  f r o m  

t h e   c a r r i a g e   16  a  new  b u n d l e   B  to  be  d e p o s i t e d   o n t o  

t h e   p a l l e t   P.  The  p r o c e s s   of  t r a n s p o r t i n g   t h i s  

new  b u n d l e   f rom  t h e   i n p u t   end  I  of  t he   f r a m e   11 

t o w a r d s   the   o u t p u t   end   O  w h e r e   i t   is  d e p o s i t e d   o n  

t h e   p a l l e t   P,  is   a c h i e v e d   by  a  s e q u e n c e   of  o p e r a t i o n s  

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

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

c a r r i a g e   28  c a r r y i n g   t h e   g r i p p e r   d e v i c e   30  t o w a r d s   t h e  

o u t p u t   end  25  of  t h e   r a i l   23  h a v e   d i f f e r i n g   a m p l i t u d e s  

a c c o r d i n g   to  a  c y c l i c   l aw.   Wi th   r e f e r e n c e   to   t h e  

e x e m p l a r y   e m b o d i m e n t   i l l u s t r a t e d   in  w h i c h   t h e r e   a r e  
f i v e   p r o x i m i t y   s e n s o r s   36 ,   d u r i n g   the   o p e r a t i o n   o f  

t r a n s p o r t i n g   t h e   f i r s t   b u n d l e   B  to   be  d e p o s i t e d   on  t h e  

p a l l e t   P,  t he   c a r r i a g e   c a r r y i n g   t h e   g r i p p e r   d e v i c e  

30  a d v a n c e s   a l o n g   t h e   r a i l   23  u n t i l   i t   r e a c h e s   t h e  

p o s i t i o n   i d e n t i f i e d   by  t h e   s e n s o r   36  n e a r e s t   to  t h e  

i n p u t   end  24.  D u r i n g   t h e   o p e r a t i o n   of  t r a n s p o r t i n g  
t h e   n e x t   b u n d l e   B,  t h e   c a r r i a g e   28  a d v a n c e s   u n t i l  

i t   r e a c h e s   t he   p o s i t i o n   i d e n t i f i e d   by  t h e   n e x t   s e n s o r  
36.   D u r i n g   t h e   o p e r a t i o n   of  t r a n s p o r t i n g   t h e   t h i r d  

b u n d l e ,   t he   c a r r i a g e   28  a d v a n c e s   u n t i l   i t   r e a c h e s   t h e  

p o s i t i o n   i d e n t i f i e d   by  the   t h i r d   p r o x i m i t y   s e n s o r   3 6 ,  
and  so  on  u n t i l   d u r i n g   t h e   o p e r a t i o n   of  t r a n s p o r t i n g  
t he   f i f t h   b u n d l e   B  t h e   c a r r i a g e   28  a d v a n c e s   u n t i l  

i t   r e a c h e s   t he   p o s i t i o n   i d e n t i f i e d   by  the   p r o x i m i t y  

s e n s o r   36  s p a c e d   f u r t h e s t   f rom  t he   i n p u t   end  24  o f  

t he   r a i l   2 3 .  

In  t h i s   m a n n e r ,   t he   f i v e   s u c c e s s i v e l y   t r a n s p o r t e d  
b u n d l e s   a re   d e p o s i t e d   a l o n g s i d e   one  a n o t h e r   on  t h e  



p a l l e t   P.  The  f a c t   t h a t   t he   m o u n t i n g   p o s i t i o n s   o f  

t h e   s e n s o r s   36  on  t h e   c r o s s p i e c e   2 3 a c a n   b e  

s e l e c t i v e l y   a d j u s t e d   makes   i t   p o s s i b l e   f o r   t h e  

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

28  c a r r y i n g   t h e   g r i p p e r   d e v i c e   30  s t o p s   a t   t h e   e n d  

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

to  be  a d j u s t e d   in  d e p e n d e n c e   on  t h e   t r a n s v e r s e  

d i m e n s i o n s   of  t h e   b u n d l e s   B  t h e m s e l v e s ,   t h a t   i s ,  

in  d e p e n d e n c e   on  t h e   t r a n s v e r s e   d i m e n s i o n  

( m e a s u r e d   in  a  d i r e c t i o n   o r t h o g o n a l   t o   t h e  

d i r e c t i o n   of  s t a c k i n g   of  t h e   s i g n a t u r e s )   of  t h e  

f a c e   i n t e n d e d   to   be  u p p e r m o s t   when  p l a c e d   on  t h e  

p a l l e t   P .  

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

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

d e p o s i t e d   in  a d j a c e n t   p o s i t i o n s   on  t h e   p a l l e t   P  w h e r e b y  

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

d e p o s i t e d   b u n d l e s   ( w h i c h   w o u l d   l e a d   to   t h e   d e p o s i t e d  

b u n d l e s   e v e n t u a l l y   t o p p l i n g   in  d i s a r r a y )   or   t h e  

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

a d j a c e n t   b u n d l e s .  

The  c y c l e   of  s u c c e s s i v e   t r a n s p o r t   o p e r a t i o n s   p r e v i o u s l y  

d e s c r i b e d   w i t h   r e f e r e n c e   to  t he   f i v e   s e n s o r s   3 6 ,  

p e r m i t s   t h e   f o r m a t i o n   on  t h e   p a l l e t   P  of   a  f i r s t   r o w  

o r ,   more  p r o p e r l y ,   a  f i r s t   l a y e r   of  f i v e   b u n d l e s   B 

a d j a c e n t   to   one  a n o t h e r .   Onto   t h i s   l a y e r   c an   s u b s e q u e n t l :  

be  d e p o s i t e d   f u r t h e r   b u n d l e s   p i c k e d   up  in  s e q u e n c e   b y  

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

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

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

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

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

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

p a l l e t .   D u r i n g   t h e   o p e r a t i o n   of  t r a n s p o r t a t i o n   o f  



the   f i r s t   b u n d l e   B  of  the   s e c o n d   l a y e r ,   the   c a r r i a g e  

28  c a r r y i n g   the   g r i p p e r   d e v i c e   30  s t o p s   in  t he   p o s i t i o n  

i d e n t i f i e d   by  the   p r o x i m i t y   s e n s o r   36  n e a r e s t   to  t h e  

i n p u t   end  24  of  t h e   r a i l   23.  D u r i n g   the   o p e r a t i o n   o f  

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

t he   c a r r i a g e   28  a d v a n c e s   as  f a r   as  t he   p o s i t i o n  

i d e n t i f i e d   by  t h e   s e c o n d   p r o x i m i t y   s e n s o r   and  so  o n .  

N a t u r a l l y ,   i t   is  a l s o   p o s s i b l e   to   f o r m   t he   s u c c e s s i v e  

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

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

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

l a y e r .  

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

of  b u n d l e s   can   be  e f f e c t e d   by  a c t i n g   on  t h e   c e n t r a l  

c o n t r o l   u n i t   3 7 .  

F u r t h e r   l a y e r s   can   be  f o r m e d   on  t o p   of  t h e   s e c o n d   l a y e r  

of  b u n d l e s   B  u n t i l   a  s t a c k   of  b u n d l e s   of  t h e   d e s i r e d  

h e i g h t   and  d i m e n s i o n s   has   been   f o r m e d .  

N a t u r a l l y ,   t h e   o n l y   l i m i t   i m p o s e d   on  t h e   f o r m a t i o n   o f  

s u c c e s s i v e   l a y e r s   is  t h a t   s e t   by  t h e   f a c t   t h a t   t h e  

o v e r a l l   h e i g h t   of  t h e   s t a c k   f o r m e d   on  t h e   p a l l e t   P  

nus t   be  l e s s   t h a n   t he   h e i g h t   of  t h e   a p e r t u r e   12  i n  

the  f r a m e   11.  I f   t h i s   were   n o t   t h e   c a s e   i t   w o u l d   n o  

Longer   be  p o s s i b l e   to  r e m o v e   t he   s t a c k   f r o m   t h e   f r a m e   1 1 .  

the  p r e s e n t   d e s c r i p t i o n   has   been   made  w i t h   r e f e r e n c e  

to  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 .  



1.  A  m a c h i n e   fo r   l o a d i n g   o n t o   p a l l e t s   (P)  b u n d l e s  

(B) ,   of  s i g n a t u r e s   and  s i m i l a r   p r o d u c t s ,   s u p p l i e d   t o  

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

c h a r a c t e r i s e d   in  t h a t   i t   c o m p r i s e s :  

-  a  s u p p o r t   f r a m e   (11)  p r o v i d e d   w i t h   h o r i z o n t a l  

m o v e m e n t   g u i d e s   (13)  h a v i n g   an  i n p u t   end  (14)  f a c i n g  

o u t w a r d l y   of  t h e   f r a m e   ( 1 1 ) ,  

-  an  o v e r h e a d   g u i d e w a y   (23)  m o u n t e d   h o r i z o n t a l l y  

on  t h e   f r a m e   (11)  and  h a v i n g   an  i n p u t   end  ( 2 4 )  

o v e r l y i n g   t h e   o t h e r   end  (15)  of  t h e   m o v e m e n t   g u i d e s  

(13)  and  an  o u t p u t   end  (25)  w h i c h ,   in   u s e ,   o v e r l i e s  

a  p a l l e t   (P)  i n t e n d e d   to   r e c e i v e   t h e   b u n d l e s   ( B ) ,  

-  a  c a r r i a g e   (16)  m o v a b l e   a l o n g   t h e   s a i d   m o v e m e n t  

Tui-des(13)and  p r o v i d e d   w i t h   a  t i l t i n g   p l a t f o r m   (17)  f o r  

c a r r y i n g   t h e   b u n d l e s   (B);   c o n t r o l   means   (18,   1 9 )  

b e i n g   a s s o c i a t e d   w i t h   t h e   s a i d   t i l t i n g   p l a t f o r m   ( 1 7 )  

f o r   m a i n t a i n i n g   t h e   p l a t f o r m   (17)  in  an  a p p r o x i m a t e l y  

v e r t i c a l   p o s i t i o n   (E1)  f o r   r e c e i v i n g   t he   b u n d l e s   (B) 

when  t h e   c a r r i a g e   (16)  i s   a t   t h e   s a i d   i n p u t   end  ( 1 4 )  

of  t h e   m o v e m e n t   g u i d e s   (13)  and  f o r   c a u s i n g   t i l t i n g  

of  t h e   p l a t f o r m   (17)  t o w a r d s   a  h o r i z o n t a l   p o s i t i o n  

(E2)  as  t h e   c a r r i a g e   (16)  r e a c h e s   t h e   s a i d   o t h e r   e n d  

(15)  of  t h e   m o v e m e n t   g u i d e s   (13)  o v e r l a i n   by  t h e  

i n p u t   end  (24)  of  t h e   o v e r h e a d   g u i d e w a y   ( 2 3 ) ,   a n d  

-  g r i p p e r   means   (30)  a r r a n g e d   to  a c t   in  a  

s u b s t a n t i a l l y   h o r i z o n t a l   p l a n e   and  m o v a b l e   a l o n g   t h e  

s a i d   o v e r h e a d   g u i d e w a y   ( 2 3 ) ,   t h e   g r i p p e r   means  b e i n g  

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

o u t p u t   e n d s   (24 ,   25)  of  t h e   o v e r h e a d   g u i d e w a y  

( 2 3 ) ,   v e r t i c a l   t r a n s l a t i o n   m o v e m e n t   f o r   t he   p u r p o s e  

of  p i c k i n g   up ,   a d j a c e n t   t h e   i n p u t   end  (24)  of  t h e  

o v e r h e a d   g u i d e w a y   ( 2 3 ) ,   a  b u n d l e   s u p p o r t e d   on  t h e  

m o v a b l e   c a r r i a g e   (16)  when  a t   t h e   s a i d   o t h e r   end  ( 1 5 )  

of  t h e   m o v e m e n t   g u i d e s   ( 1 3 ) ,   and  f o r   t h e   p u r p o s e ,  

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



(23)  t o w a r d s   t he   o u t p u t   end  (25)  of  t he   o v e r h e a d  

g u i d e w a y   ( 2 3 ) ,   of  d e p o s i t i n g   o n t o   the   s a i d   p a l l e t  

(P)  a  s a i d   b u n d l e   t a k e n   up  f rom  the   c a r r i a g e   ( 1 6 ) .  

2.  A  m a c h i n e   a c c o r d i n g   to  C l a i m   1,  i n t e n d e d   to  b e  

u s e d   in  c o n j u n c t i o n   w i t h   a  m a c h i n e   (S)  f o r   f o r m i n g  

b u n d l e s   of  s i g n a t u r e s   and  the   l i k e   (B)  t h a t   i s  

p r o v i d e d   w i t h   an  o u t p u t   c o n v e y o r   (T)  w i t h   a n  

a p p r o x i m a t e l y   h o r i z o n t a l   c o n v e y o r   bed  (T1)  f o r   t h e  

b u n d l e s   (B) ,   c h a r a c t e r i s e d   in  t h a t   i t   i n c l u d e s   a  

t i p p i n g   u n i t   (2)  f o r   t h e   b u n d l e s   (B)  p r o v i d e d   w i t h  

a  p i v o t a l   c o n v e y o r   p l a t f o r m   (3)  f o r   t h e   b u n d l e s   ( B ) ,  

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

o u t p u t   c o n v e y o r   (T)  and  t h e   i n p u t   end  (14)  of  t h e  

s a i d   m o v e m e n t   g u i d e s   (13)  in  such   a  m a n n e r   t h a t   t h e  

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

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

of  t he   p i v o t a l   p l a t f o r m   (3)  c a u s e s   b u n d l e s   (B)  

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

p l a t f o r m   (17)  of  t h e   s a i d   m o v a b l e   c a r r i a g e   (16)  w h e n  

the   c a r r i a g e   (16)  i s   a t   t he   i n p u t   end  (14)  of  t h e  

s a i d   movemen t   g u i d e s   ( 1 3 ) .  

3.  A  m a c h i n e   a c c o r d i n g   to  C l a i m   2,  c h a r a c t e r i s e d   i n  

t h a t   t h e   s a i d   t i p p i n g   u n i t   (2)  i n c l u d e s   two  s u b s t a n t i a l l y  

mutual ly   o r t h o g o n a l   f l a t   rows  of  t i p p a b l e   r o l l e r s   (3,4)  one  o f  

wh ich   (3)  c o n s t i t u t e s   t h e   s a i d   p i v o t a l   c o n v e y o r   p l a t f o r m  

and  t he   o t h e r   of  w h i c h   (4)  is  i n t e n d e d   to   c o o p e r a t e   i n  

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

the   s a i d   s u c c e s s i v e l y   s u p p l i e d   b u n d l e s   (B)  in  o r d e r  

to  c a u s e   t he   b u n d l e   (B)  to  f a l l   t o w a r d s   t h e   t i l t i n g  

p l a t f o r m   (17)  of  t h e   m o v a b l e   c a r r i a g e   ( 1 6 ) .  

4.  A  m a c h i n e   a c c o r d i n g   to  C l a i m   3  or  C l a i m   4 ,  

c h a r a c t e r i s e d   in  t h a t   t h e   s a i d   t i p p i n g   u n i t   ( 2 )  

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



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

p l a t f o r m   ( 3 ) .  

5.  A  m a c h i n e   a c c o r d i n g   to  any  of  C l a i m s   1  to   4 ,  

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

(13)  and  t he   s a i d   o v e r h e a d   g u i d e w a y   (23)  a r e  

s u b s t a n t i a l l y   r e c t i l i n e a r   and  o r t h o g o n a l   to   o n e  

a n o t h e r .  

6.  A  m a c h i n e   a c c o r d i n g   to  any  of  t h e   p r e c e d i n g  

C l a i m s ,   c h a r a c t e r i s e d   in  t h a t   t h e   s a i d   m o v e m e n t  

g u i d e s   (13)  i n c l u d e   a  p a i r   of  u p p e r   p a r a l l e l  

r e c t i l i n e a r   h o r i z o n t a l   g u i d e s   ( 1 3 a )  a n d   a  p a i r   o f  

l o w e r   g u i d e s ( 1 3 b )   e a c h   of  w h i c h   e x t e n d s   b e l o w  

a  r e s p e c t i v e   u p p e r   g u i d e   (13a)   in  c l o s e   p r o x i m i t y   t o  

t h e   u p p e r   g u i d e   ( 13a )   a t   t h e   s a i d   o t h e r   end  ( 1 5 )  

of  t h e   m o v e m e n t   g u i d e s   (13)  and  d i v e r g e n t   d o w n w a r d l y  

f r o m   t h e   c o r r e s p o n d i n g   u p p e r   g u i d e   (13a)   a t   t h e   i n p u t  

end  (14)  of  t h e   m o v e m e n t   g u i d e s ;   and  in   t h a t   t h e  

s a i d   t i l t i n g   p l a t f o r m  ( 1 7 )  o f   the   c a r r i a g e   (16)  i s  

s u b s t a n t i a l l y   c o n s t i t u t e d   by  a  p l a t e - l i k e   b o d y  

h a v i n g   f i r s t   s u p p o r t   member s   (18)  r u n n i n g   in  t h e  

s a i d   u p p e r   g u i d e s   (13a)   and  s e c o n d   s u p p o r t   m e m b e r s  

(19)  r u n n i n g   in  t h e   s a i d   l o w e r   g u i d e s   ( 1 3 b ) ;   t h e   s a i d  

s e c o n d   s u p p o r t   m e m b e r s   (19)  l y i n g   b e t w e e n   t h e   s a i d  

f i r s t   s u p p o r t   m e m b e r s   (18)  and  t h e   i n p u t   end  ( 1 4 )  

of  t h e   m o v e m e n t   g u i d e s   ( 1 3 ) .  

7.  A  m a c h i n e   a c c o r d i n g   to  C l a i m   6,  c h a r a c t e r i s e d  

in  t h a t   t h e   s a i d   t i l t i n g   p l a t f o r m   (17)  i s   o f  

r e c t a n g u l a r   f o rm  and  h a s   two  l a t e r a l   e d g e s   e a c h   o f  

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

g u i d e s   ( 1 3 ) ,   and  a  f r o n t   edge   f a c i n g   t h e   i n p u t   e n d  

(14)  of   t h e   s a i d   m o v e m e n t   g u i d e s   ( 1 3 ) ;   and  in  t h a t  

t h e   s a i d   f i r s t   s u p p o r t   members   (18)  a r e   s i t u a t e d   i n  

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

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



(19)  a r e   d i s p o s e d   a d j a c e n t   t he   s a i d   f r o n t   e d g e .  

8.  A  m a c h i n e   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,  

c h a r a c t e r i s e d   in  t h a t   a  p l u r a l i t y   of  d e t e c t o r s   ( 3 6 )  

is  a s s o c i a t e d   w i t h   t he   s a i d   o v e r h e a d   g u i d e w a y   ( 2 3 ) ,  

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

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

in  i t s   movement   a l o n g   t he   o v e r h e a d   g u i d e w a y   ( 2 3 ) ,  

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

of  t he   g r i p p e r   means  (30)  a t   t h e   s a i d   r e s p e c t i v e  

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

9.  A  m a c h i n e   a c c o r d i n g   to   C l a i m   8,  c h a r a c t e r i s e d  

in  t h a t   a d j u s t m e n t   means   (36b)  a r e   a s s o c i a t e d   w i t h  

e a c h   s a i d   d e t e c t o r   ( 3 6 ) ,   t h e   a d j u s t m e n t   m e a n s  

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

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

of  t h e   g r i p p e r   means   (30)  i s   i n i t i a t e d .  

10.  A  m a c h i n e   a c c o r d i n g   to  C l a i m  8   or  C l a i m   9 ,  

c h a r a c t e r i s e d   in  t h a t   t h e   s p a c i n g   b e t w e e n   two  a d j a c e n t  

s a i d   d e t e c t o r s   ( 3 6 ) ,   m e a s u r e d   in  t h e   d i r e c t i o n   o f  

m o v e m e n t   of  t he   g r i p p e r   means   (30)  a l o n g   t h e   o v e r h e a d  

g u i d e w a y   ( 2 3 ) ,   is  s u b s t a n t i a l l y   i d e n t i c a l   to   o n e  

of  t h e   t r a n s v e r s e   d i m e n s i o n s   of  t h e   b u n d l e s   (B)  to  b e  

l o a d e d   o n t o   the   p a l l e t   ( P ) .  
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