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@  Singler  device  and  vibration  damping  material. 

The  singler  device  for  flat  articles,  e.g.  letters,  includes 
an  input  position  with  first  (13)  and  second  (14)  suction 
means  mounted  along  one  face  of  a  traveling  suction  belt 
(6),  a  passage  (20),  and  a  delivery  position  with  first  (28, 
32)  and  second  (29,  33)  detector  members.  The  second 
detector  member  subsequent  to  having  been  operated 
operates  the  first  or  second  suction  means  depending  on 
the  first  detector  member  being  in  its  non-operated  or  ope- 
rated  condition  respectively.  The  vibration  damping  mate- 
rial  comprises  two  layers  of  aluminium  and  lead  which 
have  a  different  thickness  and  are  secured  to  both  sides 
of  an  inner  layer  made  of  a  plastic  material. 



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  a  s i n g l e r   d e v i c e   for   f l a t  

a r t i c l e s ,   e . g .   l e t t e r s ,   i n c l u d i n g   f i r s t   and  second   a r t i c l e  

d r i v i n g   means  to  engage   and  d r i v e   s a i d   f l a t   a r t i c l e s   s e q u e n -  

t i a l l y   o f f   a  s t a c k   l o c a t e d   in  an  i n p u t   p o s i t i o n   and  s i d e w a y s  

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

s e p a r a t e d   from  s a i d   i n p u t   p o s i t i o n   by  l a t e r a l   g u i d i n g   m e a n s  
fo r   s a i d   f l a t   a r t i c l e s ,   and  a r t i c l e   d e t e c t o r   means  mounted   i n  

s a i d   d e l i v e r y   p o s i t i o n   for   c o n t r o l l i n g   s a i d   d r i v i n g   m e a n s .  
Such  a  s i n g l e r   d e v i c e   is  a l r e a d y   known  f r o m  

US  p a t e n t   2  970  834.  In  t h i s   known  d e v i c e   the   f i r s t   d r i v i n g  

means  is  mounted   in  the   i n p u t   p o s i t i o n   c l o s e   to  the   g u i d i n g  

means,   w h e r e a s   the   second   d r i v i n g   means  is  mounted   in  t h e  

d e l i v e r y   p o s i t i o n .   These   d r i v i n g   means  are   o p e r a t e d   in suooession 

s u b s e q u e n t   to   the   d e t e c t o r   means  h a v i n g   d e t e c t e d   the   p a s s a g e  
of  t he   t r a i l i n g   edge  of  a  l e t t e r .  

A  d r awback   of  t h i s   known  d e v i c e   is  t h a t   due  t o  

the   f i r s t   d r i v i n g   means  b e i n g   mounted   c l o s e   to  the  guiding  means 

c o m p r i s i n g   a  gu ide   p l a t e   even  a  s m a l l   m i s a l i g n m e n t   w i th   r e s p e c t  

to  t he   gu ide   p l a t e   b e t w e e n   two  c o n s e c u t i v e   l e t t e r s   in  t h e  

i n p u t   p o s i t i o n   may  g ive   r i s e   to  an  e r r o n e o u s   o p e r a t i o n .   Indeed, 
when  for   i n s t a n c e   the   l e a d i n g   edge  of  two  such  c o n s e c u t i v e  

l e t t e r s   of  the   s t a c k   are   m i s a l i g n e d   to  such  an  e x t e n t   t h a t   t h e  

s econd   l e t t e r   i n s t e a d   of  the   f i r s t   one  is  p o s i t i o n e d   in  f r o n t  

of  the   f i r s t   d r i v i n g   means  the   s econd   l e t t e r   and  not  the   f i r s t  

one  w i l l   be  c a r r i e d   away  o f f   the   s t a c k   when  t h i s   d r i v i n g   m e a n s  
is  o p e r a t e d .  

S e p a r a t e   means  migh t   be  p r o v i d e d   to  a l i g n   t h e  



l e a d i n g   edges   of  the   l e t t e r s   on  the   gu ide   p l a t e   bu t   t h i s  

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

An  o b j e c t   of  the   p r e s e n t   i n v e n t i o n   is  t h e r e f o r e  

to  p r o v i d e   a  s i n g l e r   d e v i c e   of  the   above  t ype   bu t   which  d o e s  

not  p r e s e n t   t h i s   d r awback ,   i . e .   w h e r e i n   the   f l a t   a r t i c l e s   a r e  

s e p a r a t e d   from  the   s t a c k   in  the   c o r r e c t   o r d e r   even  when  t h e y  

are  m i s a l i g n e d   to  a  c e r t a i n   e x t e n t .  

A c c o r d i n g   to  the   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  

due  to  t he   f a c t   t h a t   s a i d   s i n g l e r   d e v i c e   is  c h a r a c t e r i z e d   i n  

t h a t   s a i d   a r t i c l e   d e t e c t o r   means  i n c l u d e   f i r s t   and  second  detector  
members,   t h a t   s a id   f i r s t  a n d   second  d r i v i n g  m e a n s   are both both mouted 
in  s a i d   i n p u t   p o s i t i o n ,   s a i d   f i r s t   and  second  d r i v i n g   means  an1 
s a i d   f i r s t   and  second   d e t e c t o r   members  b e i n g   a r r a n g e d   i n  

s u c c e s s i o n   a l o n g   the   pa th   f o l l o w e d   by  an  a r t i c l e   from  said  input  

p o s i t i o n  t o   s a i d   d e l i v e r y   p o s i t i o n   and  t h a t   s a i d   s econd  de t ec to r  

member  s u b s e q u e n t   to  h a v i n g   been   o p e r a t e d   o p e r a t e s   s a i d   f i r s t  

or  second   d r i v i n g   means  d e p e n d i n g   on  s a i d   f i r s t   d e t e c t o r  m e m b e r  

b e i n g   in  i t s   n o n - o p e r a t e d   or  o p e r a t e d   c o n d i t i o n   r e s p e c t i v e l y .  
In  t h i s   way  the   m i s a l i g n m e n t   b e t w e e n   two  consecutive 

a r t i c l e s   of  the   s t a c k   may  be  r e l a t i v e l y   l a r g e   b e f o r e   i t   g i v e s  
r i s e   to  an  e r r o n e o u s   o p e r a t i o n .   More  p a r t i c u l a r l y ,   at  t h e  

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

b r o u g h t   in  the   i n p u t   p o s i t i o n   the   maximum  p e r m i s s i b l e  

m i s a l i g n m e n t   is  s u b s t a n t i a l l y   e q u a l   to  the   d i s t a n c e   b e t w e e n  

the   f i r s t   d r i v i n g   means  and  the   g u i d i n g   means  c o m p r i s i n g   a  

g u i d e   p l a t e .   I n d e e d ,   when  for   i n s t a n c e   the   l e a d i n g   edge  of  the 

f i r s t   of  t h e s e   two  a r t i c l e s   makes  c o n t a c t   w i th   t he   gu ide   p l a t e ,  

w h i l s t   the   second   a r t i c l e   is  s t i l l   p o s i t i o n e d   in  f r o n t   of  t h e  

f i r s t   d r i v i n g   means  the   l a t t e r   d r i v i n g   means  w i l l   be  o p e r a t e d ,  
due  to  the   f i r s t   d e t e c t o r   member  b e i n g   i n o p e r a t i v e ,   so  t h a t  

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

c a r r i e d   o f f   the   s t a c k .  

The  p r e s e n t   i n v e n t i o n   a l s o   r e l a t e s   to  a  v i b r a t i o n  

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

b o t h   s i d e s   of  an  i n n e r   l a y e r .  

Such  a  v i b r a t i o n   damping  m a t e r i a l   is   we l l   known  



in  the   a r t .   I t   is  for   i n s t a n c e   m e n t i o n e d   in  the   a r t i c l e  

" D e v e l o p m e n t   of  S i l e n t a l l o y   Hidamet"   by  K.  Amano  et  a l ,  

T o s h i b a   Review,  No  99,  S e p t . - O c t .   1975,  pp  2 9 - 3 2 .  

An  o b j e c t   of  the   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  

an  improved   v i b r a t i o n   damping  m a t e r i a l   of  the   above  t y p e .  

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

due  to  the   f a c t   t h a t   s a i d   two  m e t a l   l a y e r s   a re   l a y e r s   of  ahuminium 

and  l e a d   h a v i n g   d i f f e r e n t   t h i c k n e s s   r e s p e c t i v e l y ,   w h i l s t  

s a i d   i n n e r   l a y e r   is  made  of  a  p l a s t i c   m a t e r i a l .  

The  above  m e n t i o n e d   and  o t h e r   o b j e c t s   and  f e a t u r e s  

of  the   i n v e n t i o n   w i l l   b e c o m e  m o r e   a p p a r e n t   and  t h e  i n v e n t i o n  

i t s e l f   w i l l   be  b e s t   u n d e r s t o o d   by  r e f e r r i n g   to  the  f o l l o w i n g  

d e s c r i p t i o n   of  an  embodiment  t a k e n   in  c o n j u n c t i o n   wi th   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  is  a  top   view  of  a  s i n g l e r   d e v i c e   a c c o r d i n g  

to  the   p r e s e n t   i n v e n t i o n ,   an  e l e c t r i c   m o n i t o r i n g   circuit  forming 

p a r t   of  t h i s   d e v i c e   b e i n g   however   not  s h o w n ;  

F i g .   2  is   a  c r o s s - s e c t i o n   a l o n g   l i n e   I I - I I   o f  E lg . l ;  

F i g .   3  s c h e m a t i c a l l y   shows  the   e l e c t r i c   m o n i t o r i n g  

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

F i g s .   4  and  5  are  p u l s e   d i a g r a m s   to  i l l u s t r a t e   t h e  

o p e r a t i o n   of  the   d e v i c e .  

The  s i n g l e r   d e v i c e   as  shown  in  F i g s .   1  and  2 

i n c l u d e s   a  h o r i z o n t a l   b o t t o m   p l a t e   1  on  which  are   mounted   a  

v e r t i c a l   l a t e r a l   gu ide   p l a t e   2  and  an  L - s h a p e d   f r o n t   p l a t e   3 .  

These   p l a t e s   2  and  3  have  c u t - o u t   end  p o r t i o n s   4  and 5  r e spec t i ve ly .  
An  e n d l e s s   p e r f o r a t e d   b e l t   6  runs   over   r o l l e r s   7,  8,  9  and  l o  

and  b e t w e e n   p a r t s   of  the   f r o n t   p l a t e   3  which  a re   d i s p o s e d   i n  

the   p l a n e   of  the   b e l t   6.  The  g u i d e   r o l l e r s   7,  8  and  9  are  id le rs  
mounted   on  a x l e s   f i x e d   on  t he   b o t t o m   p l a t e   1,  w h i l s t   r o l l e r   10  

is   a  d r i v e   r o l l e r   mounted   on  a  s h a f t   11  of  a  d r i v e   m o t o r   ( n o t  

shown) .   A  f e e l e r   12  of  a  m i c r o s w i t c h   is   mounted   b e t w e e n   l o w e r  

p o r t i o n s   of  the   f r o n t   p l a t e   3  to  which  s t r i p s   44,  45  made  of  a  
f r i c t i o n   m a t e r i a l   are   a f f i x e d .   S u c t i o n   d e v i c e s   13  and  14  a r e  
s e c u r e d   to  t he   f r o n t   p l a t e   3  and  have  s u c t i o n   o p e n i n g s   15  and  16 

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



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

B r i t i s h   p a t e n t   1  225  562  (R.  D e b a c k e r e  -   W.  Mens  5 - 4 ) .   E a c h  

of  t h e s e   s u c t i o n   d e v i c e s   is  ab le   to  c r e a t e   an  u n d e r p r e s s u r e   o r  

not  in  i t s   s u c t i o n   o p e n i n g .  

The  b o t t o m   p l a t e   1,  the   l a t e r a l   gu ide   p l a t e   2 , t h e  

f r o n t   p l a t e   3  and  a  p o r t i o n   of  the   b e l t   6  d e f i n e   an  i n p u t  

p o s i t i o n   17  for   a  s t a c k   18  of  l e t t e r s   or  o t h e r   f l a t   a r t i c l e s .  

Th is   s t a c k   18  is  u r g e d   g e n t l y   t o w a r d s   the   w o r k i n g   face   o f  

the   p e r f o r a t e d   b e l t   6,  for   i n s t a n c e   by  means  of  a  p u s h e r   p l a t e  

(not   shown)  such  as  d e s c r i b e d   and  shown  in  the   above  m e n t i o n e d  

US  p a t e n t   2 .970   834  and  a i d e d   by  t h r e e   a u x i l i a r y   f e e d e r   b e l t s  

41,  42,  43  wi th   t h e i r   w o r k i n g   f a c e s   s u p p o r t i n g   the  letters  running  
t o w a r d   and  t r a n s v e r s a l y   of  the   w o r k i n g   s u r f a c e   of  the   s u c t i o n  

b e l t   6.  The  motor   (not   shown)  d r i v i n g   the   f e e d e r   b e l t s   41,  4 2 ,  

43  is   c o n t r o l l e d   by  the  m i c r o s w i t c h   f e e l e r   1 2 .  

The  i n p u t   p o s i t i o n   17  c o m m u n i c a t e s   w i th   a  d e l i v e r y  

p o s i t i o n   19  v i a   a  p a s s a g e   20  d e l i m i t e d   by  the   p o r t i o n   of  t h e  

b e l t   6  l o c a t e d   in  f r o n t   of  the   c u t - o u t   p o r t i o n   5  of  f r o n t   p l a t e  

3  and  the   end  p o r t i o n   of  the   l a t e r a l   gu ide   p l a t e   2.  A  sepa ra to r  

21  c o m p r i s i n g   a  f r e e l y   r o t a t a b l e   v e r t i c a l   p i e c e   h a v i n g   a  s u b -  

s t a n t i a l l y   L - s h a p e d   c r o s s - s e c t i o n   is  mounted   on  the  bottom  p l a t e  
1  and  in  the   c u t - o u t   p o r t i o n   4  of  the   l a t e r a l   gu ide   p l a t e   2.  By 
not  shown  s p r i n g   means  the   s e p a r a t o r   21  is  continuously  u rged   into 

c o n t a c t   w i th   the   p o r t i o n   of  the   b e l t   6  l o c a t e d   i n  f r o n t   of  t h e  

c u t - o u t   p o r t i o n   5  so  as  to  n o r m a l l y   c l o s e   t he   above  p a s s a g e   2 0 .  

C o n s i d e r e d   in  the   d i r e c t i o n   of  a d v a n c e m e n t   of  t h e  

b e l t   6  the   s e p a r a t o r   21  is  f o l l o w e d   by  a  s u c t i o n   chamber   22 

w h e r e i n   an  u n d e r p r e s s u r e   is  c o n t i n u o u s l y   c r e a t e d   and  by  a  

p r e s s u r e   r o l l e r   23.  The  l a t t e r   r o l l e r   23  is   an  i d l e r   r o l l e r  

mounted  on  a  b r a c k e t   24  which  is  a b l e   to  p i v o t   abou t   a x l e  

25  f i x e d   on  b o t t o m   p l a t e   1  and  c o n n e c t e d   to  a  f i x e d   p in   26  

t h r o u g h   a  s p r i n g   27  which  c o n t i n u o u s l y   u r g e s   the   r o l l e r  2 3   in to  

c o n t a c t   w i th   t he   b e l t   6 .  

The  d e l i v e r y   p o s i t i o n   19  a l s o   i n c l u d e s   two  e lect r r ic  
d e t e c t o r   members  each  c o m p r i s i n g   a  l i g h t   e m i t t i n g   d iode   and  a  

p h o t o c e l l   mounted  in  f r o n t   of  each  o t h e r   above  the   b e l t   and  a t  



e i t h e r   s i de   t h e r e o f .   L i g h t   e m i t t i n g   d i o d e s   28  and  29  are  mounted 
on  b r a c k e t s   30  and  31  r e s p e c t i v e l y ,   w h i l s t   p h o t o c e l l s   32  and  33 

are   mounted   on  the   s u p p o r t s   34  and  35  r e s p e c t i v e l y .  

F i n a l l y ,   the   d e l i v e r y   p o s i t i o n   19  is  f o l l o w e d   b y  

a  p a i r   of  b e l t s   36,  37  c a r r i e d   by  r o l l e r s   38  and  39,  4 0  

r e s p e c t i v e l y ,   the   b e l t s   moving  in  the   d i r e c t i o n   of  the   a r r o w s .  

R e f e r r i n g   to  F i g .   3  the   e l e c t r i c   m o n i t o r i n g   c i r c u i t  

shown  t h e r e i n   i n c l u d e s  :  

-  b i s t a b l e   c i r c u i t s   Kl  and  K2  c o n t r o l l i n g   the   s u c t i o n   d e v i c e s  

13  and  14  r e s p e c t i v e l y ;  

-  m o n o s t a b l e   c i r c u i t s   MS1  and MS2  wi th   t ime  c o n s t a n t s   Tl  a n d  

T2  r e s p e c t i v e l y ;  

-  a  d i f f e r e n t i a t o r   D; 

-  AND-gates   Gl,  G2,  G3  and  O R - g a t e s   Ml  and  M2; 

-  a  s t a r t   key  SK  c o n n e c t e d   to  an  o p e r a t i n g   v o l t a g e   V .  

The  o p e r a t i o n   of  the   above  d e s c r i b e d   s i n g l e r   device 

is  d e s c r i b e d   h e r e i n a f t e r   by  making  r e f e r e n c e   to  F i g s .   1  to  3 

and  to  F i g s .   4  and  5 .  

Hereby  i t   is   s u p p o s e d   t h a t   i n i t i a l l y   no  l e t t e r s  

are   p r e s e n t   in  the   d e v i c e   so  t h a t   b o t h   t he   p h o t o c e l l s   32 and  33 

are   i l l u m i n a t e d   by  t h e i r   a s s o c i a t e d   l i g h t   e m i t t e r   d i o d e s   28 an3 
29  r e s p e c t i v e l y   as  a  c o n s e q u e n c e   of  which  bo th   the   i n v e r s e  

o u t p u t s   f l   and  f2  of  t h e s e   p h o t o c e l l s   a re   a c t i v a t e d   (or  on  1 ) .  

A f t e r   a  s t a c k   18  of  l e t t e r s   has  been   put   in  t h e  

i n p u t   p o s i t i o n   17  the   s t a r t   key  SK  ( F i g .   3)  is  t e m p o r a r i l y  

o p e r a t e d   to  t r i g g e r   the   m o n o s t a b l e   c i r c u i t   MS1  to  i t s   u n s t a b l e  

c o n d i t i o n   v i a   the   OR-ga te   Ml  and  the   AND-gate  Gl  which  i s  

e n a b l e d   due  to  the   i n v e r s e   o u t p u t   f l   b e i n g   a c t i v a t e d .   A f t e r  

a  t ime   i n t e r v a l   Tl  has  e l a p s e d   the   O - o u t p u t   of  the   m o n o s t a b l e  

c i r c u i t   MS1  becomes   a c t i v a t e d ,   as  a  consequence  of  which  t h e  

b i s t a b l e   c i r c u i t   Kl  is  t r i g g e r e d   to  i t s   1 - c o n d i t i o n   w h e r e i n   i t  

o p e r a t e s   the   s u c t i o n   d e v i c e   13  ( F i g .   4) .  This   d e v i c e   t h e n   e x e r t s  

a  s u c t i o n   in  the   s u c t i o n   o p e n i n g   15  so  t h a t   the   s u c t i o n   b e l t   6 

s t a r t s   moving  the   t e r m i n a l   l e t t e r   o f f   the   s t a c k   18  s i d e w a y s  
from  the   i n p u t   p o s i t i o n   17  i n t o   t he   d e l i v e r y   p o s i t i o n   19  against 
the   a c t i o n   of  the   f r i c t i o n   s t r i p s   44,  45.  Hereby  t he   l e a d i n g  



edge  of  t h i s   t e r m i n a l   l e t t e r   is  d i s p l a c e d   p a s t   the   s e p a r a t o r   21 

and  in  f r o n t   of  t he   s u c t i o n   chamber   22,  bo th   t h e s e   e l e m e n t s  

r e s t r a i n i n g   a d v a n c e m e n t   by  the   b e l t   6  of  a l l   bu t   t h i s   t e r m i n a l  

l e t t e r .   Thus,  l e t t e r s   which  are   p o s s i b l y   e r r o n e o u s l y   d i s p l a c e d  
wi th   t h i s   t e r m i n a l   l e t t e r ,   e . g .   due  to  the   f a c t   t h a t   t h e y  a d h e r e  
t h e r e t o   by  f r i c t i o n ,   are   s u b s t a n t i a l l y   p r e v e n t e d   from  e n t e r i n g  

the   d e l i v e r y   p o s i t i o n   1 9 .  

When  the   l e a d i n g   end  p o r t i o n   of  t he   t e r m i n a l  l e t t e r  

is  d e t e c t e d   by  the   p h o t o c e l l   32  the   o u t p u t   f l   t h e r e o f   b e c o m e s  

a c t i v a t e d   as  a  c o n s e q u e n c e   of  which  the   b i s t a b l e   c i r c u i t   Kl  i s  

r e s e t   to  i t s   O - c o n d i t i o n .   Also  t h e   s u c t i o n   d e v i c e   13  t h e n  

becomes   i n o p e r a t i v e .   However,   s i m u l t a n e o u s l y   wi th   the   b i s t a b l e  

c i r c u i t   Kl  b e i n g   r e s e t   t he   b i s t a b l e   c i r c u i t   K2  is   t r i g g e r e d   t o  

i t s   1 - c o n d i t i o n   v i a   the   AND-gate  G3  and  the   OR-ga te   M2  as  t h e  

1 - o u t p u t   kl   of  the   b i s t a b l e   c i r c u i t   Kl  i s   t h e n   s t i l l   a c t i v a t e d .  

Due  to  t h i s   t he   s u c t i o n   d e v i c e   14  is  t h e n   o p e r a t e d   so  t h a t   t h e  

p e r f o r a t e d   b e l t   6  d i s p l a c e s   the   above  t e r m i n a l   l e t t e r   f u r t h e r  

i n t o   the   d e l i v e r y   p o s i t i o n   19  from  the   s u c t i o n   chamber 22  towards 
the   p r e s u r e   r o l l e r   2 3 .  

When  the   l e a d i n g   edge  of  t h i s   l e t t e r   is  d e t e c t e d  

by  the   p h o t o c e l l   33  the   o u t p u t   f2  t h e r e o f   becomes  a c t i v a t e d   a s  

a  c o n s e q u e n c e   of  which  the   b i s t a b l e   c i r c u i t   K2  is  r e s e t   to  i t s  

O - c o n d i t i o n   ( F i g .   4 ) .   Also   the   s u c t i o n   d e v i c e   14  t h e n   b e c o m e s  

i n o p e r a t i v e .   However,   at  t h a t   moment  t he   l e a d i n g   edge  of  t h e  

t e r m i n a l   l e t t e r   is  s e i z e d   b e t w e e n   the   p r e s s u r e   r o l l e r   23  a n d  

the   b e l t   6  and  c a r r i e d   f u r t h e r   u n t i l   i t   is  s e i z e d   b e t w e e n   t h e  

b e l t s   36  and  3 7 .  

Upon  the   r e a r   edge  of  t he   t e r m i n a l   l e t t e r   l e a v i n g  

the   p h o t o c e l l   33  the   i n v e r s e   o u t p u t   f2  t h e r e o f   becomes  a c t i v a t e d  

so  t h a t   a  t r i g g e r   p u l s e   is   p r o d u c e d   at  t he   o u t p u t   of  t h e  

d i f f e r e n t i a t o r   D  and  t h e r e f o r e   at  t he   o u t p u t   of  the   OR-ga te   M l .  

As  a  c o n s e q u e n c e   e i t h e r   the   m o n o s t a b l e   c i r c u i t   MS1  or  t h e  

m o n o s t a b l e   c i r c u i t   MS2  is  t r i g g e r e d   to  i t s   1 - c o n d i t i o n   v i a   t h e  

AND-gate  Gl  or  G2  d e p e n d i n g   on  the   o u t p u t   f l   or  f l   of  t h e  

p h o t o c e l l   32  b e i n g   a c t i v a t e d   at  t h a t   moment  r e s p e c t i v e l y   i . e .  



on  a  l e t t e r   f o l l o w i n g   the   above  m e n t i o n e d   t e r m i n a l   l e t t e r ,  

h e r e i n a f t e r   c a l l e d   s econd   l e t t e r ,   b e i n g   a b s e n t   or  p r e s e n t   i n  

f r o n t   of  t h i s   p h o t o c e l l   32  r e s p e c t i v e l y .  

N o r m a l l y ,   no  such  s econd   l e t t e r   is   l o c a t e d   i n  

f r o n t   of  t he   p h o t o c e l l   32  and  in  t h i s   case   t he   o p e r a t i o n   is  a s  

d e s c r i b e d   a b o v e .  

On  the   c o n t r a r y   when  such  a  s econd   l e t t e r   i s   loca ted  

in  f r o n t   of  t h i s   p h o t o c e l l   32  due  to  the   f a c t   t h a t   i t   has  f o r  

i n s t a n c e   been   c a r r i e d   o f f   the   s t a c k   t o g e t h e r   w i th   the   a b o v e  

m e n t i o n e d   t e r m i n a l   l e t t e r ,   t he   m o n o s t a b l e   c i r c u i t   MS2  i s  

t r i g g e r e d   to  i t s   u n s t a b l e   c o n d i t i o n   ( F i g .   5 ) .   A f t e r   a  t i m e  

i n t e r v a l   T2  has  e l a p s e d   the   0 - o u t p u t   of  the   m o n o s t a b l e   c i r c u i t  

MS2  becomes   a c t i v a t e d   as  a  c o n s e q u e n c e   of  which  the   b i s t a b l e  

c i r c u i t   K2  is   t r i g g e r e d   to  i t s   1 - c o n d i t i o n   w h e r e i n   i t   o p e r a t e s  
t he   s u c t i o n   d e v i c e   14  so  t h a t   the   p e r f o r a t e d   b e l t   6  d i s p l a c e s  

the   above  second  l e t t e r   f u r t h e r   i n t o   the   d e l i v e r y   p o s i t i o n .  

The  r e s t   of  the   o p e r a t i o n   is  as  a l r e a d y   d e s c r i b e d   a b o v e .  

The  r e a s o n   of  the   above  m e n t i o n e d   t ime  i n t e r v a l s  

Tl  and  T2  is  e x p l a i n e d   h e r e i n a f t e r .   Hereby  r e f e r e n c e   is  made  

to  F i g s .   4  and  5  w h e r e i n   the   l e n g t h   of  the   t e r m i n a l   l e t t e r  

c o r r e s p o n d s   to  a  t ime  i n t e r v a l   T L .  

The  d i s t a n c e   b e t w e e n   two  c o n s e c u t i v e   l e t t e r s ,  

such  as  the   above  m e n t i o n e d   t e r m i n a l   l e t t e r   and  s econd   l e t t e r ,  

must  at   l e a s t   be  e q u a l   to  a  minimum  v a l u e   in  o r d e r   t h a t  

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

such  as  for   i n s t a n c e   the   c o n t r o l   of  a  p o i n t s   m e c h a n i s m .   T h i s  

d i s t a n c e   is  s u p p o s e d   to  c o r r e s p o n d   to  a  t ime   i n t e r v a l   T,  t a k i n g  

the   o p e r a t i o n   speed  i n t o   a c c o u n t .   This   means  t h a t   the   t i m e  

i n t e r v a l   e l a p s i n g   b e t w e e n   the   moment  at  which  the   t r a i l i n g   e d g e  
of  the   t e r m i n a l   l e t t e r   l e a v e s   the   p h o t o c e l l   33  and  the   moment  

at   which  the   s u c t i o n   d e v i c e   13  ( F i g .   4)  or  14  (F ig .   5) is  opera ted  

to  d i s p l a c e   the   second   l e t t e r   s h o u l d   be  such  t h a t   the   l e a d i n g  

edge  of  t h i s   second   l e t t e r   comes  in  f r o n t   of  the   p h o t o c e l l   33 

a f t e r   a  t ime   i n t e r v a l   T .  

As  d e s c r i b e d   above  the   s u c t i o n   d e v i c e   1 3  i s  q x r a t e d  

when  the   s econd   l e t t e r   is  not   l o c a t e d   in  f r o n t   of  the   p h o t o c e l l  
32  at  the   moment  the   t e r m i n a l   l e t t e r   l e a v e s   p h o t o c e l l   33.  T h i s  



second   l e t t e r   is  c l o s e s t   to  the   p h o t o c e l l   32  when  i t s   l e a d i n g  

edge  is  about   to  come  in  f r o n t   of  t h i s   p h o t o c e l l   32.  Supposing 

t h a t   in  t h i s   case   a  t ime  i n t e r v a l   T3  (F ig .   4)  is  r e q u i r e d   t o  

r e a c h   the   p h o t o c e l l   33  i t   is  c l e a r   t h a t   i n s t e a d   of  o p e r a t i n g  

the   s u c t i o n   d e v i c e   13  only   a  t ime  i n t e r v a l   T  a f t e r   the   t r a i l i r g  

edge  of  the   t e r m i n a l   l e t t e r   has  l e f t   the   p h o t o c e l l   33,  i n  wh ich  

case   the   second   l e t t e r   would  only   r e a c h   the  p h o t o c e l l   a f t e r   a  

t ime   i n t e r v a l   T  +  T3,  t h i s   s u c t i o n   d e v i c e   13  can  a l r e a d y   b e  

o p e r a t e d   a  t ime  i n t e r v a l   Tl  =  T-T3  a f t e r   the   t r a i l i n g   e d g e  

of  the  t e r m i n a l   l e t t e r   has  l e f t   the   p h o t o c e l l   33.  In  t h i s   case 

the   s econd   l e t t e r   w i l l   r e a c h   the   p h o t o c e l l   33  a f t e r   the   m i n i m a  

time  interval  T .  Thus  the  operating  speed  of  the  device  is  i n c r e a s e d .  

As  a l s o   d e s c r i b e d   above,   the   s u c t i o n   d e v i c e   1 4  i s  

o p e r a t e d   when  the   s econd   l e t t e r   is  l o c a t e d   in  f r o n t   of  t h e  

p h o t o c e l l   32.  This   l e t t e r   is  c l o s e s t   to  the  p h o t o c e l l   33  when  

i t s   l e a d i n g   end  p o r t i o n   is  abou t   to  come  in  f r o n t   of  the   l a t t e r  

p h o t o c e l l   e . g .   when  i t   is  at  abou t   5mm  from  the   p h o t o c e l l   33 

which  is  in  l i n e   wi th   the   p o i n t   at  which  the  p r e s s u r e   r o l l e r  

23  makes  c o n t a c t   w i th   the   b e l t   6.  Because   in  t h i s   case   a  t i m e  

i n t e r v a l   T4  is  r e q u i r e d   to  r e a c h   the   p h o t o c e l l   33  i t   is  c l e a r  

t h a t   when  the   s u c t i o n   d e v i c e   14  is  o p e r a t e d   a  t ime   i n t e r v a l  

T2  =  T-T4  a f t e r   the   t r a i l i n g   edge  of  the   t e r m i n a l   l e t t e r   h a s  

l e f t   the   p h o t o c e l l   33  the   second   l e t t e r   w i l l   a g a i n   r e a c h   t h e  

p h o t o c e l l   33  a f t e r   the   minimum  t ime  i n t e r v a l   T  has  e l a p s e d .  
The  minimum  l e t t e r   l e n g t h   a b l e   to  be  c o r r e c t l y  

p r o c e s s e d   is  c o n s i d e r e d   h e r e i n a f t e r .  

As  d e s c r i b e d   above,   i f   the   second  l e t t e r   is  n o t  

l o c a t e d   in  f r o n t   of  the   p h o t o c e l l   32  at  the   moment  the   t r a i l i n g  

edge  of  the   t e r m i n a l   l e t t e r   l e a v e s   the  p h o t o c e l l   33  the   s e c o n d  

l e t t e r   w i l l   be  a d v a n c e d ,   a  t ime  i n t e r v a l   Tl  l a t e r ,   by  t h e  

c o o p e r a t i o n   of  the   b e l t   6  and  the   s u c t i o n   d e v i c e   13.  This  means  
t h a t   at  the   moment  the  l e a d i n g   edge  of  t h i s   s econd   l e t t e r   i s  

in  f r o n t   of  the   p h o t o c e l l   32  the  t r a i l i n g   edge  of  t h i s   l e t t e r  

s h o u l d   s t i l l   be  c o m p l e t e l y   in  f r o n t   of  the   s u c t i o n   d e v i c e   13 

in  o r d e r   to  p r e v e n t   a  t h i r d   l e t t e r   f o l l o w i n g   the   second   l e t t e r  

to  be  d i s p l a c e d   by  t h i s   s u c t i o n   d e v i c e .   Hence,   the  minimum 



l e t t e r   l e n g t h   ab l e   to  be  p r o c e s s e d   by  the   p r e s e n t   d e v i c e   i s  

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

d e v i c e   13  and  the   p h o t o c e l l   3 2 .  

S i m i l a r l y   and  as  a l s o   d e s c r i b e d   above ,   i f   t h e  

second   l e t t e r   is  l o c a t e d   in  f r o n t   of  the   p h o t o c e l l   32  at   t h e  

moment  t he   t r a i l i n g   edge  of  t he   t e r m i n a l   l e t t e r   l e a v e s   t h e  

p h o t o c e l l   33  the   second   l e t t e r   w i l l   be  a d v a n c e d ,   a  t ime  i n t e r v a l  

T2  l a t e r ,   by  the   c o o p e r a t i o n   of  the   b e l t   6  and  the   s u c t i o n  

d e v i c e   14.  Th is   means  t h a t   at  the   moment  the   l e a d i n g   edge  o f  

t h i s   second   l e t t e r   is  in  f r o n t   of  t he   p h o t o c e l l   33  the   t r a i l i n g  

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

s u c t i o n   d e v i c e   14  in  o r d e r   to  p r e v e n t   a  t h i r d   l e t t e r   f o l l o w i n g  

t he   s econd   one  to  be  d i s p l a c e d   by  t h i s   s u c t i o n   d e v i c e .   H e n c e ,  

the   minimum  l e t t e r   l e n g t h   a b l e   to  be  p r o c e s s e d   by  the   p r e s e n t  
d e v i c e   is  a l s o   s u b s t a n t i a l l y   e q u a l   to  the   d i s t a n c e   b e t w e e n   t h e  

t r a i l i n g   end  p o r t i o n   of  t he   s u c t i o n   d e v i c e   14  and  the   p h o t o c e l l  

3 3 .  

The  c h o i c e   of  the   r e l a t i v e   p o s i t i o n   of  t he   s u c t i o n  

d e v i c e s   13,  14  and  of  the   p h o t o c e l l s   32,  33  w i l l   be  e x p l a i n e d  

h e r e i n a f t e r .  

At  t he   s t a r t   of  an  o p e r a t i o n   the   maximum  permiss ib le  

m i s a l i g n m e n t   of  the   f r o n t   edges   of  t he   l e t t e r s   of  the   s t a c k   18  

is  e q u a l   to  t he   d i s t a n c e   b e t w e e n   the   l e a d i n g   edge  of  the  s u c t i o n  

d e v i c e   13  and  the   gu ide   p l a t e   2  b e c a u s e   when  the   l e a d i n g   e d g e  

of  a  f i r s t   l e t t e r   c o i n c i d e s   w i th   the   l e a d i n g   edge  of  the  s u c t i o n  

d e v i c e   13  and  the   l e a d i n g   edge  of  t he   s econd   l e t t e r   f o l l o w i n g  

the   f i r s t   one  makes  c o n t a c t   w i th   the   gu ide   p l a t e   t he   s u c t i o n  

d e v i c e   13  w i l l   be  o p e r a t e d   b e c a u s e   no  l e t t e r   is  s i t u a t e d  i n   f r o n t  

of  t he   p h o t o c e l l   32,  so  t h a t  -   as  i t   s h o u l d   b e  -   the   f i r s t  

l e t t e r   w i l l   be  c a r r i e d   o f f   t he   s t a c k   18  by  the   b e l t   6.  On  t h e  

c o n t r a r y ,   i f   the   m i s a l i g n e m e n t   is   l a r g e r   t he   s econd   l e t t e r  

i n s t e a d   of  the   f i r s t   one  w i l l   be  d i s p l a c e d   from  the   i n p u t  

p o s i t i o n   t o w a r d s   the   d e l i v e r y   p o s i t i o n   19.  I t   is   c l e a r   t h a t  

to  have  the   maximum  p e r m i s s i b l e   m i s a l i g n m e n t   at  the   s t a r t   o f  

an  o p e r a t i o n   the   d i s t a n c e   b e t w e e n   the   s u c t i o n   d e v i c e   13  a n d  

t h e   gu ide   p l a t e   2  s h o u l d   be  a  maximum  i . e .   the   p l a t e   2  s h o u l d  



be  mounted  as  c l o s e   to  the   p h o t o c e l l   32  as  p o s s i b l e .   H o w e v e r ,  

the   d i s t a n c e   b e t w e e n   the   gu ide   p l a t e   2  and  the   p h o t o c e l l   32  should 
be  s u f f i c i e n t   to  mount  the   s e p a r a t o r   21  and  the   s u c t i o n   c h a m b e r  

22  so  t h a t   t h i s   l i m i t s   the   maximum  p e r m i s s i b l e   a l i g n m e n t .  

Dur ing   o p e r a t i o n   the   maximum  permissible  misal ignment  
of  the   f r o n t   end  p o r t i o n s   of  t he   l e t t e r s   of  the   s t a c k s   18  i s  

somewhat   s m a l l e r   t h a n   t h a t   at  the   s t a r t   of  an  o p e r a t i o n   b e c a u s e  

of  t he   space   r e q u i r e d   by  the  s u c t i o n   d e v i c e   14.  I n d e e d ,   t h i s  

m i s a l i g n m e n t   is   e q u a l   to   the   d i s t a n c e   b e t w e e n   the   l e a d i n g   e d g e  

of  the   s u c t i o n   d e v i c e   14  and  the   p h o t o c e l l   32  b e c a u s e   when  t h e  

l e a d i n g   edge  of  a  f i r s t   l e t t e r   c o i n c i d e s   wi th   the   l e a d i n g   e d g e  

of  t he   s u c t i o n   d e v i c e   14  and  the   l e a d i n g   edge  of  the  second  l e t t e r  

f o l l o w i n g   the   f i r s t   one  is  s i t u a t e d   in  f r o n t   of  t he   photocell  32 

the   s u c t i o n   d e v i c e   14  w i l l   be  o p e r a t e d ,   so  t h a t  -   as  i t   s h o u l d  

be -   t he   f i r s t   l e t t e r   w i l l   be  c a r r i e d   o f f   the   s t a c k   by  the   b e l t  

6.  On  the   c o n t r a r y ,   i f   the   m i s a l i g n m e n t   is   l a r g e r   t he   s e c o n d  

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

d e l i v e r y   p o s i t i o n   1 9 .  

I t   i s   c l e a r   t h a t   to  have  the   maximum  p e r m i s s i b l e   m i s a l i g n m e n t  

d u r i n g   o p e r a t i o n   the   d i s t a n c e   b e t w e e n   the   s u c t i o n   d e v i c e   14  

and  the   p h o t o c e l l   32  s h o u l d   be  a  maximum  i . e .   the   suc t ion   device 

14  s h o u l d   be  as  c l o s e   as  p o s s i b l e   to  s u c t i o n   d e v i c e   13.  B u t  

s i n c e   the   d i s t a n c e   b e t w e e n   the   s u c t i o n   d e v i c e   14  and  the  photoce l l  
33  is   e q u a l   to  the   minimum  l e t t e r   l e n g t h   t h i s   means  t h a t   t h e  

p h o t o c e l l   33  s h o u l d   a l s o   be  as  c l o s e   as  p o s s i b l e   to  the  p h o t o c e l l  

32.  However  b e t w e e n   the   p h o t o c e l l s   32  and  33  s u f f i c i e n t   r o o m  
s h o u l d   be  p r o v i d e d   to  mount  the   e l e m e n t s   21,  22  and  2 3 .  

S i n c e   v i b r a t i o n s   i n t r o d u c e d   by  the   driving  mechanism 

and  p a r t i c u l a r l y   the   r o l l e r s   can  c r e a t e   excessive  n o i s e ,   i t   i s  

d e s i r a b l e   to  r e d u c e   them  by  making   the   b o t t o m   p l a t e   1  o u t   o f  

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

m a t e r i a l   c o m p o s i t i o n   c o m p r i s i n g   two  m e t a l   l a y e r s   e n c l o s i n g   a  

l a y e r   of  o r g a n i c   m a t e r i a l   p r o d u c e d   a d e q u a t e   r e s u l t s  :  

-  3  to  10  m i l l i m e t e r s ,   e . g .   10  m i l l i m e t e r s   of  a l u m i n i u m ;  

-  1  to  3  m i l l i m e t e r s ,   e . g .   1  m i l l i m e t e r ,   of  l e a d ;  

-  0 .2   to  2  m i l l i m e t e r s ,   e . g .   0.5  m i l l i m e t e r   of  s o f t  



p o l y v i n y l c h l o r i d e .  

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

60  and  80  Shore   A .  

While  the   p r i n c i p l e s   of  the   i n v e n t i o n   have  b e e n  

d e s c r i b e d   above  in  c o n n e c t i o n   wi th   s p e c i f i c   a p p a r a t u s ,   i t   i s  

to  be  c l e a r l y   u n d e r s t o o d   t h a t   t h i s   d e s c r i p t i o n   is  made  only   b y  

way  of  example   and  not  as  a  l i m i t a t i o n   on  the  scope  of  t h e  

i n v e n t i o n .  



1.  S i n g l e r   d e v i c e   for   f l a t   a r t i c l e s ,   e . g .   l e t t e r s ,  

i n c l u d i n g   f i r s t   and  s econd   a r t i c l e   d r i v i n g   means  to  engage   a n d  

d r i v e   s a i d   f l a t   a r t i c l e s   s e q u e n t i a l l y   o f f   a  s t a c k   l o c a t e d   i n  

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

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

by  l a t e r a l   g u i d i n g   means  for   s a i d   f l a t   a r t i c l e s ,   and  a r t i c l e  

d e t e c t o r   means  mounted   in  s a i d   d e l i v e r y   p o s i t i o n   f o r  c o n t r o l l i n g  

s a id   d r i v i n g   means,  c h a r a c t e r i z e d   in  t h a t   s a i d   a r t i c l e   d e t e c t o r  

means  i n c l u d e   f i r s t   (28,  32)  and  s econd   (29,  33)  de tec tor   members, 

t h a t   s a i d   f i r s t   (13)  and  second   (14)  d r i v i n g   means  a re   b o t h  

mounted   in  s a i d   i n p u t   p o s i t i o n   (17) ,   s a i d   f i r s t   (13)  and  second 

(14)  d r i v i n g  m e a n s   and  s a i d   f i r s t   (28,  32)  and  second   (29,  33) 

d e t e c t o r   members  b e i n g   a r r a n g e d   in  s u c c e s s i o n   a l ong   the   p a t h  

f o l l o w e d   by  an  a r t i c l e   from  s a i d   i n p u t   p o s i t i o n   (17)  to  s a i d  

d e l i v e r y   p o s i t i o n   (19)  and  t h a t   s a i d   s econd   d e t e c t o r   member  

(2 9, 3  3)  s u b s e q u e n t   to  h a v i n g   been   o p e r a t e d   o p e r a t e s   s a i d  

f i r s t   (13)  or  second   (14)  d r i v i n g   means  d e p e n d i n g   on  s a i d   f i r s t  

d e t e c t o r   member  (28,  32)  b e i n g   in  i t s   n o n - o p e r a t e d   or  o p e r a t e d  
c o n d i t i o n   r e s p e c t i v e l y .  

2.  S i n g l e r   d e v i c e   a c c o r d i n g   to  c l a i m   1 ,  c h a r a c t e r i z e d  

in  t h a t   s a i d   f i r s t   and  second   d r i v i n g   means  c o m p r i s e   f i r s t   (13)  

and  second   (14)  s t a t i o n a r y   s u c t i o n   means  mounted   a l ong   one  f a c e  

of  a  t r a v e l i n g   s u c t i o n   b e l t   (6)  and  o p e r a b l e   to  c ause   s u c t i o n  

e n g a g e m e n t   of  the   f l a t   a r t i c l e s   from  s a i d   s t a c k   (18)  by  s a i d  

b e l t   (6),   s a i d   p a s s a g e   (20)  b e i n g   p r o v i d e d  b e t w e e n   s a i d  b e l t   (6) 

and  s a i d   l a t e r a l   g u i d i n g   means  ( 2 ) .  

3.  S i n g l e r   d e v i c e   a c c o r d i n g   to  c l a i m   1 ,  

c h a r a c t e r i z e d   in  t h a t   in  case   s a i d   f i r s t   s u c t i o n   means  (13)  i s  



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

s a i d   f i r s t   f l a t   a r t i c l e   in  f r o n t   of  s a i d   second  d e t e c t o r   member 

(29,  33),   s a i d   f i r s t   s u c t i o n   means  (13)  is  d e - a c t i v a t e d   and  sa id  

s econd   s u c t i o n   means  (14)  i s   a c t i v a t e d   upon  s a i d   f i r s t   de tec t ing  

member  (28,  33)  a f t e r w a r d s   d e t e c t i n g   the   p r e s e n c e   of  said  second 

f l a t   a r t i c l e   in  f r o n t   of  i t   and  s a i d   second   s u c t i o n   means  (14)  

is   f i n a l l y   d e - a c t i v a t e d   upon  s a i d   second   detector  member  (29,  33) 

d e t e c t i n g   the   p a s s a g e   of  the   l e a d i n g   edge  of  s a id   second  f l a t  

a r t i c l e .  

4.  S i n g l e r   d e v i c e   a c c o r d i n g   to  c l a i m   1 ,  

c h a r a c t e r i z e d   in  t h a t   i n  c a s e   s a i d   s e c o n d   s u c t i o n   means  (14)  i s  

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

s a i d   f i r s t   f l a t   a r t i c l e   in  f r o n t   of  s a i d   second   d e t e c t o r   member  

(29,  33),   s a i d   second   s u c t i o n  m e a n s   (14)  is  f i n a l l y   d e - a c t i v a t e d  

upon  s a i d   s econd   d e t e c t o r   member  (29,  33)  d e t e c t i n g   the   p a s s a g e  
of  t he   l e a d i n g   edge  of  s a i d   s econd   f l a t   a r t i c l e .  

5.  S i n g l e r   d e v i c e   a c c o r d i n g   to  c l a i m   1,  

c h a r a c t e r i z e d   in  t h a t   the   d i s t a n c e   b e t w e e n   s a i d   f i r s t   s u c t i o n  

means  (13)  and  s a i d   f i r s t   d e t e c t o r   member  ( 2 8 , 3 2 ) i s   s u b s t a n t i a l l y  

e q u a l   to  the   minimum  l e n g t h   of  the   f l a t   a r t i c l e s   of  s a i d   s t a c k .  

6.  S i n g l e r   d e v i c e   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d  
in  t h a t   the   d i s t a n c e   b e t w e e n   s a i d   second   s u c t i o n   means  (14)  and 

s a i d   s econd   d e t e c t o r   member  (29,  33)  is  s u b s t a n t i a l l y   e q u a l   t o  

t he   minimum  l e n g t h   of  the   f l a t   a r t i c l e s   of  s a i d   s t a c k .  

7.  S i n g l e r   d e v i c e   a c c o r d i n g   to  c l a i m   1 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   f i r s t   s u c t i o n   means  (13)  is  a c t i v a t e d  

f o l l o w i n g   the   d e t e c t i o n   by  s a i d   second   d e t e c t o r   member  (29,  33) 

of  the   t r a i l i n g   edge  of  s a i d   f i r s t   a r t i c l e   a f t e r   a  f i r s t   t i m e  

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

p r e d e t e r m i n e d   minimum  t ime  i n t e r v a l   (T)  c o r r e s p o n d i n g   to  a  

minimum  d i s t a n c e   b e t w e e n   s a i d   f i r s t   and  s econd   a r t i c l e s   and  the 

t ime   i n t e r v a l   (T3)  n e c e s s i t a t e d   to  t r a n s p o r t   s a i d   second  a r t i c l e  

from  sa id   f i r s t   d e t e c t o r   member  (28,  32)  to  s a id   s e c o n d  

d e t e c t o r   member  (29,  3 3 ) .  

8.  S i n g l e r   d e v i c e   a c c o r d i n g   to  c l a i m   1 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   second   s u c t i o n   means  (14)  is  a c t i va t ed  



f o l l o w i n g   t he   d e t e c t i o n   by  s a i d   second   d e t e c t o r   member  (29,  33) 

of  t he   t r a i l i n g   edge  of  s a i d   f i r s t   a r t i c l e   a f t e r   a  second  t i m e  

i n t e r v a l   {T2)  s u b s t a n t i a l l y   e q u a l   to  the   d i f f e r e n c e   b e t w e e n  

a  p r e d e t e r m i n e d   minimum  t i m e i n t e r v a l   (T)  c o r r e s p o n d i n g   to  a  

minimum  d i s t a n c e   b e t w e e n   s a i d   f i r s t   and  second   a r t i c l e s   and  t h e  

t i m e  i n t e r v a l   n e c e s s i t a t e d   to  t r a n s p o r t   s a i d   s econd   a r t i c l e   from 

j u s t   b e f o r e   s a i d   f i r s t   d e t e c t o r   member  (28,  32)  to  in  f r o n t   o f  

t h i s   m e m b e r .  

9.  S i n g l e r   d e v i c 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 z e d   in  t h a t   i t   i n c l u d e s   a  s e p a r a t o r   (21)  c o o p e r a t i v e  

wi th   the   b e l t   (6)  i n  s a i d   d e l i v e r y   p o s i t i o n   (19)  in  a  m a n n e r  

r e s t r a i n i n g   a d v a n c e m e n t   by  the   b e l t   of  a l l   bu t   the   t e r m i n a l   f l a t  
a r t i c l e   of  the   s t a c k .  

10.  S i n g l e r   d e v i c 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 z e d   in  t h a t   i t   i n c l u d e s   a  t h i r d   s t a t i o n a r y   s u c t i o n  

means  (22)  mounted   a l o n g   the   o t h e r   f ace   of  s a i d   b e l t   in  s a i d  

d e l i v e r y   p o s i t i o n   (19)  and  o p e r a b l e   in  a  manner   r e s t r a i n i n g  

a d v a n c e m e n t   by  the   b e l t   of  a l l   bu t   the   t e r m i n a l   f l a t   a r t i c l e .  

11.  S i n g l e r   d e v i c 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 z e d   in  t h a t   i t   i n c l u d e s   a  p r e s s u r e   r o l l e r   (23)  m o u n t e d  
in  s a i d   d e l i v e r y   p o s i t i o n   (19)  and  c o o p e r a t i v e   w i th   t he   b e l t  

(6)  to  g r i p   and  advance   the   l e a d i n g   edge  of  a  f l a t   a r t i c l e  

d e t e c t e d   by  s a i d   s econd   d e t e c t o r   member  (29,  3 3 ) .  

12.  V i b r a t i o n   damping  m a t e r i a l   c o m p r i s i n g  t w o   me ta l  

o u t e r   l a y e r s   s e c u r e d   to  b o t h   s i d e s   of  an  i n n e r   l a y e r ,  
c h a r a c t e r i z e d   in  t h a t   s a i d   two  m e t a l   l a y e r s   a re   l a y e r s   o f  

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

w h i l s t   s a i d   i n n e r   l a y e r   is   made  of  a  p l a s t i c   m a t e r i a l .  

13.  V i b r a t i o n   damping  m a t e r i a l   a c c o r d i n g   t o  

c l a i m   12,  c h a r a c t e r i z e d   in  t h a t   s a i d   p l a s t i c   m a t e r i a l   is  a  

s o f t   p l a s t i c   m a t e r i a l .  

14.  V i b r a t i o n   damping  m a t e r i a l   a c c o r d i n g   t o  

c l a i m   13,  c h a r a c t e r i z e d   in  t h a t   s a i d   s o f t   p l a s t i c   m a t e r i a l   i s  

a  s o f t   p o l y v i n y l c h l o r i d e   h a v i n g   a  h a r d n e s s   b e t w e e n   60  and  80  

Shore  A.  



15.  V i b r a t i o n   damping  m a t e r i a l   a c c o r d i n g   to  c l a i m  

14,  c h a r a c t e r i z e d   in  t h a t   s a i d   f i r s t   t h i c k n e s s   is  b e t w e e n   3 

and  10  m i l l i m e t e r ,   s a i d   t h i r d   t h i c k n e s s   is  b e t w e e n   1  and   3 

m i l l i m e t e r   and  the   t h i c k n e s s   of  s a i d   s o f t   p o l y v i n y l c h l o r i d e  

is  b e t w e e n   0.2  and  2  m i l l i m e t e r .  
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