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

a c c o r d i n g   to  one  or  more  c r i t e r i o n s ,   s u c h   as  q u a l i t y   a n d  

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

w h i c h   c o n t a i n e r s   a r e   a d a p t e d   to  c o n t a i n   an  o b j e c t   in   p a r t  

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

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

to   d i s c h a r g e   the   o b j e c t s   t h e y   c o n t a i n e d   a t   t h e   d i s c h a r g e  

s t a t i o n s ,   c o n t r o l   means   f o r   s a i d   d i s c h a r g e   s t a t i o n s ,   c r i t e r i o n  

i n d i c a t i n g   means   f o r   i n d i c a t i n g   a  c r i t e r i o n   v a l u e   of  a n  

o b j e c t   i n   a  c o n t a i n e r   and  c o n n e c t e d   to  t he   c o n t r o l   m e a n s ,  

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

c r i t e r i o n   v a l u e   i n d i c a t i n g   means   and  t h e   c o n t r o l   means   i n  

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

a v a i l a b l e   f o r   t he   s a i d   c o n t r o l   means   w i t h   t h e   same  d e l a y   a s  

t h e   o b j e c t   n e e d s   to  t r a v e l   to  t he   c o n t r o l   m e a n s   of  a  d i s -  

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

S u c h   a  d e v i c e   i s   known  f rom  f o r   i n s t a n c e   t h e   B r i t i s h   P a t e n t  

S p e c i f i c a t i o n   G B - A - 8 7 5 . 7 9 7 .  

T h i s   c r i t e r i o n   v a l u e   may  be  t he   w e i g h t   of  an  o b j e c t ,   b u t  

a l s o   a  c o l o u r   v a l u e   may  be  u s e d   as  i s   i n d i c a t e d   in   t h e  

B r i t i s h   P a t e n t   S p e c i f i c a t i o n   G B - A - 1 . 6 0 2 . 9 1 1 ,   w h e r e a s  

s p e c i a l l y   f o r   eggs   s u c h   a  c r i t e r i o n   v a l u e   may  be  t h e   c a n d l i n g  

r e s u l t .  

In   t h e   s a i d   B r i t i s h   P a t e n t   S p e c i f i c a t i o n   G B - A - 8 7 5 . 7 9 7   a l l  

o b j e c t s   a r e   f e d   to   t h e   d i s c h a r g e   s t a t i o n s ,   so  t h a t   n o t   a l l  

o b j e c t s   f e d   to   a  d i s c h a r g e   s t a t i o n   a re   d i s c h a r g e d   i n   i t .   On 

t h e   o t h e r   hand   s o r t i n g   d e v i c e s   e x i s t ,   v i d e   f o r   i n s t a n c e  

E u r o p e a n   P a t e n t   A p p l i c a t i o n   0  048  525,   in   w h i c h   o n l y   t h o s e  

c o n t a i n e r s ,   t h a t   have   to  be  d i s c h a r g e d   i n   a  c e r t a i n   d i s c h a r g e  

s t a t i o n ,   p a s s   s u c h   a  s t a t i o n   i n   a  p o s i t i o n   i n   w h i c h   t h e y   c a n  

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

p o s i t i o n   of  a  d i s c h a r g e   member   of  the   c o n t a i n e r .  

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

' h e i g h t   p o s i t i o n   of  t h e i r   d i s c h a r g e   member   and   can   be  c o n s i -  



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

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

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

s t a t i o n s ,   so  t h a t   o n l y   p a r t   of  t h e   c o n t a i n e r s   f ed   to  a  d i s -  

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

w h i c h   no t   a l l   c o n t a i n e r s   a re   f e d   to  e v e r y   d i s c h a r g e  s t a t i o n ,  

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

c h a r g e d   i n   i t .  

The  c o n t a i n e r   may  be  of  any  t y p e   of  d i s c h a r g e a b l e   d e v i c e ,  

s u c h   as  f o r   i n s t a n c e   a  r e l e a s a b l e   g r i p p e r   or  a  t i l t a b l e   c u p  
and  may  be  m o u n t e d   to   a  t r a v e l l i n g   b a l a n c e   or  n o t .  

A l s o   i t   i s   no t   n e c e s s a r y   t h a t   i t   i s   a l w a y s   the   same  c o n t a i n e r :  

I f   in   any  p l a c e   of  t he   d e v i c e   t h e   o b j e c t s   a r e   t r a n s f e r r e d   t o  

o t h e r   c o n t a i n e r s   ( a s   f o r   i n s t a n c e   i s   t h e   c a s e   in   t he   B r i t i s h  

P a t e n t   S p e c i f i c a t i o n   G B - A - 8 7 5 . 7 9 7 )   t h e   t e r m   " c o n t a i n e r "  

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

o b j e c t .  

The  c r i t e r i o n   i n d i c a t i n g   means   may  be  m e c h a n i c a l ,   s u c h   a s  

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

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

c a n d l i n g   d e v i c e s   or  s i m p l y   m a n u a l l y   a c t u a b i l i t y ,   s u c h   a s  

k e y s   to  b e  a c t i v a t e d   by  an  i n s p e c t o r   s u c h   as  an  egg  c a n d l e r .  

The  d e l a y   means   may  c o n s i s t   of  a  s y s t e m   of  r o t a r y   s w i t c h e s  

and  r e l a y   c i r c u i t s ,   as  i n d i c a t e d   i n   t h e   c i t e d   B r i t i s h   P a t e n t  

S p e c i f i c a t i o n   G B - A - 8 7 5 . 7 9 7 ,   bu t   p r e f e r a b l y   c o n s i s t   of  s h i f t  

r e g i s t e r s ,   s t e p p e d   in   d e p e n d e n c e   on  or  i n   a c c o r d a n c e   w i t h  

t h e   m o v e m e n t   of  t h e   c o n t a i n e r s ,   as  p e r   se  i s   known  f r o m   t h e  

U n i t e d   S t a t e s   P a t e n t   S p e c i f i c a t i o n   U S - A - 3   898  435.   In  c a s e  
t he   d e v i c e   i s   c o u p l e d   to   a  c o m p u t e r ,   t h e   d e l a y   means   may  b e  

i n c o r p o r q t e d   i n   t h e   c o m p u t e r ,   w h i c h   may  c a r r y   out   t he   t a s k  

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

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

m e a n s .  

W i t h   d e v i c e s   of  t h e   i n d i c a t e d   t y p e   t h e   d i f f i c u l t y   o c c u r s ,  
- t h a t ' i t   o f t e n   i s   d e s i r a b l e   to  c h a n g e   t h e   d i s c h a r g e   s t a t i o n  



or  s t a t i o n s   a t   w h i c h   the   c o n t a i n e r s   c o n t a i n i n g  

one  or  more  c r i t e r i o n   v a l u e s   have   to  be  d i s c h a r g e d .   Such   a  

n e c e s s i t y   may  o c c u r   i f   a  d i s c h a r g e   s t a t i o n   b e c o m e s   ou t   o f  

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

has   b e e n   s o i l e d ,   f o r   i n s t a n c e   by  an  b r o k e n   e g g , o r   n o  

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

t h e   d i s c h a r g e   s t a t i o n .   F u r t h e r   a  s w i t c h   can   be  d e s i r e d   i f  

a n o t h e r   t y p e   of  p a c k i n g   has   to  be  u s e d   or  f o r   some  r e a s o n  

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

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

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

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

o b j e c t s   or   e v e n   f o r   o b t a i n i n g   a  h i g h e r   w o r k i n g   s p e e d   of  t h e  

d e v i c e ,   two  or   more  d i s c h a r g e   s t a t i o n s   a r e   a l l o t t e d   t o  

o b j e c t s   of  one  and  t h e   same  c r i t e r i o n   v a l u e .  

In  t h e   known  d e v i c e s   s u c h   a  c h a n g e   of  t h e   d i s c h a r g e   s t a t i o n  

or  s t a t i o n s   a l l o t t e d   to  one  or  more  c r i t e r i o n   v a l u e s   i s  

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

ment   of  m e m b e r s ,   s u c h   as  g u i d e s   d e t e r m i n i n g   t h e   h e i g h t  

p o s i t i o n   of  d i s c h a r g e   m e m b e r s   of  t h e  E u r o p e a n   P a t e n t   A p p l i -  

c a t i o n   E P - A -   0  048  525  or  w i r e   c i r c u i t s   of  t h e   B r i t i s h   P a t e n t  

S p e c i f i c a t i o n   G B - A - 8 7 5   7 9 7 .  

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

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

s t a t i o n s   a l l o t t e d   to   one  or  more  c r i t e r i o n   v a l u e s   i n   a  v e r y  

e a s y   way,   e v e n   w i t h o u t   s t o p p i n g   the   d e v i c e .  

A c c o r d i n g   t o . - t h e   i n v e n t i o n   t h i s   aim  i s   r e a l i z e d   by  p r o v i d i n g  

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

s t a t i o n   or  s t a t i o n s  a l l o t t e d   to   one  or  more  c r i t e r i o n   v a l u e s .  

In  c a s e   t he   d e v i c e   h a s   d i s c h a r g e   s t a t i o n s ,   i n   w h i c h   a l l  

c o n t a i n e r s   f e d   to   a  d i s c h a r g e   s t a t i o n   a r e   d i s c h a r g e d   i n   i t ,  

as  i n   p r i n c i p l e   i s   known  f rom  the   E u r o p e a n   P a t e n t   A p p l i c a t i o n  

E P - A - 0   048  525 ,   a  p r e f e r r e d   e m b o d i m e n t   of  t h e   i n v e n t i o n  

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

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



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

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

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

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

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

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

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

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

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

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

one  d i s c h a r g e   s t a t i o n   a c c o r d i n g   to   a  p r e d e t e r m i n e d   s e q u e n c e  

p a t t e r n .   T h i s   e m b o d i m e n t   a l l o w s   to   d i s t r i b u t e d   o b j e c t s   h a v i n g  

t h e   same  c r i t e r i o n   v a l u e   to   more  t h a n   one  d i s c h a r g e   s t a t i o n s ,  

w h i c h   n e e d   n o t   to  be  j u x t a p o s i t i o n e d .  

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

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

o c c u r s   many  t i m e s ,   to   o b t a i n   a  f u r t h e r   i m p r o v e m e n t   of  t h i s  

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

c y c l i c   d i v i d e r   means   a d a p t e d   to  d e v i d e   by  a  s m a l l   i n t e g e r  

n u m b e r ,   f o r   i n s t a n c e   two,   i n   o r d e r   to   e n a b l e   an  a l l o t t e d  

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

p r e d e t e r m i n e d   d i v i d e r   p o s i t i o n   ( f o r   i n s t a n c e   odd  or  e v e n ) .  

B e c a u s e   t h i s   f e a t u r e   g u a r a n t e e s   t h a t   n e v e r   two  s u c c e s s i v e  

o b j e c t s   w i l l   be  d i s c h a r g e d   i n   t h e   s a i d   a l l o t t e d   d i s c h a r g e  

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

of  t he   d e v i c e .  

B e c a u s e   i t   may  be  e a s y   t o  a l l o t   more  t h a n   one  c r i t e r i o n  

v a l u e   to   t h e   same  o b j e c t ,   f o r   i n s t a n c e   i n   c a s e   of  e g g s   a s  

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

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

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

one  c r i t e r i o n   v a l u e   may  be  d e c i s i v e ,   f o r   i n s t a n c e   a  bad  e g g ,  
w h i c h   s h o u l d   be  s o r t e d   ou t   i n d e p e n d e n t l y   of  i t s   w e i g h t ,  

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

p r o v i d e d ,   t h a t   a  d i s c r i m i n a t o r   means   i s   p r e s e n t   to   make  o n e  

) . o r   more  c r i t e r i o n   v a l u e s   d o m i n a t i n g   one  or  more   o t h e r  



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

v a l u e .  

When  c h a n g i n g   t h e   d i s c h a r g e   s t a t i o n   or  s t a t i o n s   r e c e i v i n g  

t h e   o b j e c t s   h a v i n g   one  or   more  c r i t e r i o n   v a l u e s ,   t h e   d i f f i -  

c u l t y   may  o c c u r ,   t h a t   t h e   o b j e c t s   w h i c h   a r e   a l r e a d y   on  t h e i r  

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

t h e m ,   e i t h e r   w i l l   n e v e r t h e l e s s   be  d r o p p e d   i n   s a i d   s t a t i o n ,  

o r ,   i f   t h e   s t a t i o n   i s   d i s a b l e d   to   d i s c h a r g e   any   o b j e c t ,   n o t  

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

known   a r t   any  n o n - d i s c h a r g e d   o b j e c t   w i l l   be  d i s c a r d e d   a t   a  

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

In   o r d e r   to   m i n i m i z e   or  e v e n   a v o i d   t h i s   d i s a d v a n t a g e ,   w h i c h  

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

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

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   i t   i s   p r o v i d e d  

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

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

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

t h e   l o c a t i o n s   of  the   c o n t r o l   means   f o r   t h e   d i s c h a r g e   s t a t i o n s ,  

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

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

w i t h   a  m u l t i - b i t   w o r d ,   t h e   s w i t c h i n g   m e a n s   ( 4 9 )   h a v i n g   m e a n s  

f o r   i n s e r t i n g   s a i d   m u l t i - b i t   word   i n   t he   r e l a t e d   c o m p a r a t o r .  

I t   i s   r e m a r k e d  ,   t h a t   any  c o m p u t e r   s p e c i a l i s t   k n o w i n g   t h e  

i n v e n t i o n   may  be  a b l e   to  c o n n e c t   a  s o r t i n g   d e v i c e   w i t h   a  

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

c o r r e s p o n d i n g   to   t he   d i s t a n c e   t r a v e l l e d   by  t h e   c o n t a i n e r s ,  

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

o b j e c t s   and  one  or  more  o u t p u t s   f o r   c o n t r o l l i n g   t h e   c o n t r o l  

m e a n s .   I t   i s   c o n s i d e r e d ,   t h a t   t he   s e v e r a l   m e a n s   s u c h   a s  

d e l a y   m e a n s   and  s w i t c h i n g   means   can   be  c o n s i d e r e d   to   b e  

p r e s e n t   i f   i t   i s   p o s s i b l e   by  f e e d i n g   i n s t r u c t i o n s   to   t h e  

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

or  s t a t i o n s   a l l o t t e d   to   one  or  more  c r i t e r i o n   v a l u e s .  

In   t h a t   i n s t a n c e   the   p r o c e s s o r   or  c o m p u t e r   i s   a  means   f o r  



d e l a y i n g   t he   i n f o r m a t i o n   c o r r e s p o n d i n g   to  a  

d u r i n g   a  p e r i o d   c o r r e s p o n d i n g   to   t he   t ime   t h e   c o n t a i n e r s  

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

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

c r i t e r i o n   v a l u e   to   a n o t h e r   c o n t r o l   means   w i t h   t he   d e l a y  

n e c e s s a r y   to   t h a t   c o n t r o l   m e a n s .   The  f a c t   t h a t   t he   s a m e  

p a r t s   of  the   p r o c e s s o r   or  c o m p u t e r   to  o t h e r   j o b s   a t   o t h e r  

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

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

h a n d   of  t he   d r a w i n g ,   i n   w h i c h :  

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

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

F i g u r e   2  shows  a  v i e w   on  an  e n l a r g e d   s c a l e   t a k e n   o v e r   t h e  

l i n e   I I - I I   in   f i g .   1 ,  

F i g u r e   3  e l u c i d a t e s   s c h e m a t i c a l l y   an  e m b o d i m e n t   of  t h e  

i n v e n t i o n ,  

F i g u r e   4  shows  a  s c h e m e   e l u c i d a t i n g   the   s w i t c h a b l e   c o n t r o l  

of  t he   d i s c h a r g e   s t a t i o n s ,   a n d  

F i g u r e   5  shows  a  f u r t h e r   s c h e m e   e l u c i d a t i n g   a  f u r t h e r  

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

F i g u r e   1  shows  an  egg  g r a d i n g   m a c h i n e   of  t h e   t y p e   shown  i n  

t h e   U n i t e d   S t a t e s   P a t e n t   S p e c i f i c a t i o n   US-A-4   383  613 ,   i t  

b e i n g   s c h e m a t i c a l l y   i n d i c a t e d   how  t h e   i n v e n t i o n   can  b e  

a p p l i e d   to   t h i s   m a c h i n e .  

In   s h o r t   t he   w o r k i n g   of   t h i s   m a c h i n e   comes  down  to   f e e d i n g  

by  m e a n s   of  f e e d i n g   c h a i n s   1  a n d  2   e g g s   to   egg  t r a n s f e r  

d e v i c e s   3  and  4,  w h i c h   t r a n s f e r   them  to  b a l a n c e s ,   w h i c h   i n  

p a i r s   a r e   m o u n t e d   to   y o k e s   5.  The  y o k e s   5  a r e   c o n n e c t e d   t o  

an  e n d l e s s   c h a i n   7,  w h i c h   i s   c o n t i n u o u s l y   d r i v e n   in   t h e  

d i r e c t i o n   of  t h e   a r r o w   6 .  

A f t e r   p u t t i n g   t he   e g g s   i n   t h e   b a l a n c e s ,   t h e   l a t t e r   m a y  
a s s u m e   t h e i r   e q u i l i b r i u m   p o s i t i o n   in   t he   t r a j e c t o r y   A,  w h i c h  

e q u i l i b r i u m   p o s i t i o n   by  m e a n s   of  m a g n e t s   8  i s   d i g i t a l i z e d   i n  

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



a  p l u r a l i t y   of  w e i g h t   c l a s s e s .   By  m e a n s   of  d e t e c t o r s  9  t h e s e  

f i n a l   p o s i t i o n s   a r e   d e t e c t e d   and  t r a n s f e r r e d   to   an  e l e c t r o n i c  

p r o c e s s o r  1 0  w h i c h   by  m e a n s   of  s h i f t   r e g i s t e r s   11  t r a n s m i t s  

s i g n a l s   b e l o n g i n g   to   t h e   d e t e c t e d   w e i g h t   c l a s s e s  t o  t h e  

d i s c h a r g e   s t a t i o n s   12.  In  f i g u r e   1  o n l y   the   c o n n e c t i o n s   t o  

t h e   f i r s t ,   t e n t h   and   f i f t e e n t h   d i s c h a r g e   s t a t i o n   have   b e e n  

d r a w n .  

In   f i g u r e   2  on  an  e n l a r g e d   s c a l e   a  c r o s s - s e c t i o n   o v e r   t h e  

l i n e   I I - I I   of   f i g u r e   1  has   b e e n   s h o w n .   As  s h o w n   e a c h   yoke   5 

i s   s u p p o r t e d   in   g u i d e s   13  and  14  by  m e a n s   of  g u i d e   r o l l s ,  

a  f u r t h e r   g u i d e   15  r e s t r a i n i n g   by  m e a n s   of  a  f u r t h e r   g u i d e  

r o l l   t r a n s v e r s e   d e v i a t i o n s   of  the   y o k e .   E a c h   yoke   has   t w o  

d e p e n d i n g   l e g s   16,  w h i c h   e a c h   in   a  p i v o t   17  s u p p o r t   a  

b a l a n c e   beam  18,  w h i c h   a t   i t s   one  end  b e a r s   a  c o u n t e r -  

w e i g h t   19  and   an  a d j u s t m e n t   w e i g h t   20  and  a t   i t s   o t h e r   e n d  

a  c o n t a i n e r   21.   A  l i n k   22  p r o v i d e s   a  p a r a l l e l l o g r a m   m o u n t i n g  

of  t he   c o n t a i n e r   21  w i t h   r e s p e c t   to   t h e   l e g   16.  At  the   l o w e r  

s i d e   of  e a c h   c o n t a i n e r   an  egg  g r i p p e r   23  h a s   b e e n   m o u n t e d .  

O t h e r   c o n s t r u c t i o n a l   d e t a i l s   of  the   c o n t a i n e r s   a r e   l e s s  

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

t h a t   a  g u i d e   r o l l   24  c a n   c o o p e r a t e   w i t h   g u i d e s   of  w h i c h   2 5 '  

and   25"  a r e   shown  w i t h   i n t e r r u p t e d   l i n e s   i n   f i g u r e   2  a n d  

w i t h   s o l i d   l i n e s   i n   f i g u r e   3.  O t h e r   s u c h   g u i d e s   a r e   i n d i c a t e d  

w i t h   33  and  35  in   f i g u r e   3.  E a c h   c o n t a i n e r   i s   p r o v i d e d   w i t h  

a  p a r t   26  w h i c h   i s   a  d i s c h a r g e   c o n t r o l   m e m b e r ,   w h i c h   m e a n s ,  
t h a t   when   i t   h i t s   a  n o n - t r a v e l l i n g   d i s c h a r g e   a b u t m e n t   l o c a t e d  

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

of  g r i p p e r   23  and  a  p i v o t   m o v e m e n t   of  r o l l   24  away  f r o m   t h e  

g u i d e   i n d i c a t e d   w i t h   33  i n   f i g u r e   3.  D e t a i l s   of  t h i s   c o n -  
s t r u c t i o n   can   be  f o u n d   i n   t h e   U n i t e d  S t a t e s   P a t e n t   S p e c i f i -  

c a t i o n   US-A-4   287  9 8 2 .  

The  b a c k s i d e   of  e a c h   b a l a n c e   beam  s u p p o r t s   a  m e t a l   s h e e t   2 7  

t h a t   c a n   c o o p e r a t e   w i t h   d e t e c t o r s   9 1 . . . . . 9 9   c o n t r o l l e d   b y  

t h e   e l e c t r o - m a g n e t i c   d a m p i n g   c a u s e d   by  t h e s e   s h e e t s .   T h e  

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

b a l a n c e s   a r e   i n d i c a t e d   w i t h   t he   r e f e r e n c e s   9 ' 1 . . . . 9 ' 9 .  



As  s c h e m a t i c a l l y   i n d i c a t e d   in   f i g u r e   1  t h e   signals issuing 
f r o m   the   d e t e c t o r s   9  a r e   t r a n s m i t t e d   to   t h e   s h i f t   r e g i s t e r s  

11  by  means   of  a  p r o c e s s o r   or  s w i t c h i n g   d e v i c e   10  to   b e  

d i s c u s s e d   f u r t h e r   o n .  

In  f i g u r e   3  an  e m b o d i m e n t   of  t h e   i n v e n t i o n   has   b e e n   s h o w n  

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

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

c h a r g e d   i n   t h a t   s t a t i o n .   For   t h a t   r e a s o n   the   d i s c h a r g e   s t a t i o n  

i s   p r o v i d e d   w i t h   a  d e l a t c h i n g   s e t   28 ,   w h i c h   i s   a b l e   to   b r i n g  

non  shown  d i s c h a r g e   a b u t m e n t s   i n   s e q u e n c e   on  t h e   l e v e l   o f  

the   d i s c h a r g e   member   26  of  an  a r r i v i n g   c o n t a i n e r ,   t h e   l o c a -  

t i o n   whe re   t h i s   h a p p e n s   b e i n g   s h i f t e d   o v e r   t h e   d i s t a n c e  

f r o m   one  d i s c h a r g e   l o c a t i o n   to   t h e   n e x t   o n e ,  s o   t h a t   t h e  

e g g s   a r e   d i s c h a r g e d   t h e   one  a f t e r   t h e   a n o t h e r   i n   a  r o w .  

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

a m o u n t   and  d e p i c t e d   i n   f o r   i n s t a n c e   t h e   U n i t e d   S t a t e s   P a t e n t  

S p e c i f i c a t i o n   US-A-3   749  260.   The  e g g s   d i s c h a r g e d  a r e  

r e c e i v e d   i n   a  r e c e i v i n g   d e v i c e   29,   f o r   i n s t a n c e   of  t h e   t y p e  

d e p i c t e d   i n   t h e   U n i t e d   S t a t e s   P a t e n t  S p e c i f i c a t i o n   U S - A -  

4  287  9 8 2 .  

The  w o r k i n g   of  t h e   d e v i c e  s h o w n   i n   f i g u r e   3  i s   t he   f o l l o w i n g :  

When  t h e   b a l a n c e s   come  f rom  t h e   l e f t ,   t h e y   w i l l   t a k e   p o s i t i o n s  

c o r r e s p o n d i n g   to   t h e   d a s h - d o t   l i n e s   8  u n d e r   i n f l u e n c e   o f  

t h e   m a g n e t s   8,  w h i c h   l i n e s   due  to  t h i s   i n f l u e n c e   c o n v e r g e  

a  l i t t l e .   By  r e a s o n   of  t h i s   a l l   b a l a n c e s   a r e   a l m o s t   e x a c t l y  

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

an  i n t e r m e d i a t e   p o s i t i o n .  

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

i n t e r s p a c e s   b e t w e e n   t h e   d e t e c t o r s   9  c o r r e s p o n d i n g   t o  

9 1 . . . . 9 9   of  f i g u r e   2.  For   c l a r i t y ' s   s a k e   t h e s e   d e t e c t o r s  

9 1 . . . . 9 9  a r e   shown  i n   f i g u r e   3  b e t w e e n   t h e   g u i d e s   25 '   a n d  

2 5 " ,   bu t   i n   f a c t   t h e y   a r e   l o c a t e d   a t   t h e   o t h e r   s i d e   of  t h e  

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

r o l l s   24  w i l l   r e m a i n   on  n e a r l y   t h e   same  l e v e l   u n t i l   t h e y  

e n g a g e   t h e   u p p e r   25 '   or  t h e   l o w e r   25"  of  the   c o n v e r g i n g  

- g u i d e s   25 '   and  25"  a f t e r   w h i c h   t h e y   a r e   c o n d u c t e d   t o w a r d  

t h e   o m n i b u s   g u i d e   3 5 .  



In  f i g u r e   1  f i r s t   t he   so  c a l l e d   d a m p i n g   r e g i o n   A  h a s   b e e n  
i n d i c a t e d ,   f o l l o w e d   by  a  r e g i o n   B  in  w h i c h   t h e   w e i g h t   c l a s s e s  

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

a re   b r o u g h t   a t   the   same  l e v e l   and  f i n a l l y   a  r e g i o n   D  c o n t a i n i n g  

g u i d e   s w i t c h e s   to  c o n d u c t   c o n t a i n e r   r o l l e r s   24  f rom  t h e  

o m n i b u s   g u i d e   35  to  the   b r a n c h e d   g u i d e s   33  and  the   u n l e t c h i n g  

s e t s   28  of  the   d i f f e r e n t   d i s c h a r g e   s t a t i o n s .   These   r e g i o n s  

to  w i t   p a r t   of  r e g i o n   A,  r e g i o n s   B  a n d   C  and  p a r t   of  r e g i o n   D 

have   a l s o   b e e n   shown  in  f i g u r e   3 .  

In  t he   o m n i b u s   g u i d e   35  a  n u m b e r   of  g u i d e   s w i t c h e s   30  a r e  

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

l i n e s ,   bu t   u n d e r   i n f l u e n c e   of  e l e c t r o - m a g n e t s   ( n o t   s h o w n )  

t h e y   can  be  b r o u g h t   in  the   p o s i t i o n   shown  w i t h   an  i n t e r r u p t e d  

l i n e ,   b e c a u s e   t h e y   a r e   p i v o t a b l e   a b o u t   p i v o t s   31.  When  a 

r o l l   24  e n g a g e s   a  g u i d e   s w i t c h   30  in  t he   p o s i t i o n   shown  i n  

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

the   g u i d e   33  l o c a t e d   b e l o w   o m n i b u s   g u i d e   35  a  b a c k w a r d  

e x t e n s i o n   32  of  t he   s w i t c h   30.  By  r e a s o n   of  t h i s   the  g u i d e  

s w i t c h   i s   r e s e t .  

In  f i g u r e   1  a  m a c h i n e   has   b e e n   s h o w n  h a v i n g   s i x t e e n   d i s c h a r g e  

s t a t i o n s   to  w i t   e i g h t   f o r   t he   b a l a n c e s   a t   t h e   one  s i d e   o f  

the   y o k e s   5  and  e i g h t   f o r   t he   b a l a n c e s   a t   t he   o t h e r   s i d e   o f  

the   y o k e s .  

A c c o r d i n g   to  the  i n v e n t i o n   the   p r o c e s s i n g   u n i t   10  is   a d a p t e d  

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

d e t e c t o r s   9  and  t h o s e   l e a d i n g   to  the   s h i f t   r e g i s t e r s   1 1 .  

F i g u r e   4  shows  a  b a s i c   s c h e m e   of  an  e m b o d i m e n t   of  s u c h   a  

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

F i g u r e   4  shows  the  o u t p u t s   9 1 - 9 9   of  the   d e t e c t o r s   i n d i c a t e d  

w i t h   the   same  r e f e r e n c e s   and  U,  and  U2  of  two  k e y s   ( n o t  

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

w i t   one  when  o n l y   U1  has   b e e n   a c t i v a t e d ,   the   s e c o n d   one  w h e n  

o n l y   U2  has   been   a c t i v a t e d   and  the   t h i r d   o n e ,   when  b o t h   U1 
and  U2  have   been   a c t i v a t e d .   At  36  e l e m e n t s   c o n t a i n i n g   c o m p e n -  

s a t i n g   d e l a y   means   h a v e   b e e n   i n d i c a t e d .   T h e s e   means   c o m p e n -  
s a t e   f o r   the   t ime   l a p s e   the   o b j e c t s   need   to  t r a v e l   f rom  t h e  



l o c a t i o n   w h e r e   t h e y   a r e   when  the   s i g n a l s   on  U1  o r  

g e n e r a t e d   to  tne  l o c a t i o n ,   w n e r e   t n e l r   c o n t a i n e r s   c o o p e r a t e  
w i t h   t he   d e t e c t o r s   9.  A  f u r t h e r   p u r p o s e   of  the   e l e m e n t s   3 6  

i s   to  g e n e r a t e   and  i s s u e   s i m u l t a n e o u s l y   w e l l   s h a p e d   p u l s e s   1 

of  a  p r e d e t e r m i n e d   d u r a t i o n .   The  e l e m e n t s   36  a r e   t i m e d   b y  

a  non  shown  c l o c k p u l s e   g e n e r a t o r   w h i c h   a l s o   c l o c k s   o t h e r  

e l e m e n t s   of  the   c i r c u i t ,   f o r   i n s t a n c e   the   c o d i n g   d e v i c e   37  

s t i l l   to  be  d e s c r i b e d   and  the   s h i f t   r e g i s t e r s   1 1 .  

The  c o d i n g   d e v i c e   37  has   f o u r   p a r a l l e l   o u t p u t   l i n e s   3 8 ,  

w h i c h   in  a  b i n a r y   coded   fo rm  c a r r y   the   i n f o r m a t i o n   i n d i c a t i n g  

one  ou t   of  the   t w e l v e   p o s s i b l e   c r i t e r i o n   v a l u e s ,   n a m e l y  

n i n e   w e i g h t   v a l u e s   and  t h r e e   c a n d l e   r e s u l t s   to  w i t   U 1  a c t i v a -  
t e d ,   U2  a c t i v a t e d   and  b o t h   U1  and  U2  a c t i v a t e d .   F u r t h e r  

c o d i n g   d e v i c e   37  c o n t a i n s   c o m p a r a t o r   m e a n s   to  make  s u r e   t h a t  

in   c a s e   a  c a n d l e   r e s u l t   v a l u e   is   r e c e i v e d   t h i s   v a l u e   o v e r -  

r u l e s   the   w e i g h t   v a l u e   a s c e r t a i n e d   f o r   the   same  o b j e c t .  

The  o u t p u t   of  c o d i n g   d e v i c e   37  i s   c a r r i e d   by  a  m u l t i p l e  

)  l e a d   to  c o m p a r a t o r s   39,   t h e r e   b e i n g   two  c o m p a r a t o r s   39  p r e s e n t  

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

c o m p e r a t o r   39  is  fed   by  a  m a n u a l l y   s e r v a b l e   thumb  w h e e l  

s w i t c h   40,   w h i c h   a l l o w s   to  s e l e c t i v e l y   s u p p l y   a  c o n t r o l  

v o l t a g e   to  the  s a i d   s e c o n d   m u l t i p l e   i n p u t   of  c o m p a r a t o r   3 9 .  

I f   the   thumb  w h e e l   s w i t c h e s   40  s u p p l y   a  v o l t a g e   p a t t e r n  

c o r r e s p o n d i n g   to  t h a t   of  the   o u t p u t   of  c o d i n g   d e v i c e   37  a  

p u l s e   is   fed   to  an  O R - g a t e   41.   The  o u t p u t   of  t he   O R - g a t e  

41  i s   c o n n e c t e d   to  a  d i v i d e r   c i r c u i t   42  d i v i d i n g   by  t w o .  

T h i s   c i r c u i t   42  can  be  s e t   to  t r a n s m i t   e a c h   p u l s e   i t  

)  r e c e i v e s   on  i t s   i n p u t   or  o n l y   t h o s e   w h i c h   o c c u r   w i t h   e a c h   o d d  

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

p u l s e .  

The  o u t p u t   of  d i v i d e r   c i r c u i t   42  i s   c a r r i e d   to  a  s h i f t  

r e g i s t e r   11  c o r r e s p o n d i n g   to  t h o s e   of  f i g u r e   1.  The  o u t p u t  

of   t he   s h i f t   r e g i s t e r   11  i s   c o n n e c t e d   to  an  o n e - s h o t   m u l t i -  

v i b r a t o r   43  w h i c h   d e l i v e r s   an  e n e r g i z i n g   p u l s e   f o r   a n  

e l e c t r o - m a g n e t   44  f o r   a c t i v a t i n g   a  g u i d e   s w i t c h   30  o f  

f i g u r e   3 .  



I n .  f i g u r e   4  a  p a i r   of  two  thumb  w h e e l   s w i t c h e s  

c o n n e c t e d   to  one  ou t   of  a  p a i r   of  c o m p a r a t o r s   39  f e e d i n g  

the  same  O R - g a t e   4 1 .  

In  c a s e   i t   is  d e s i r e d   to  d i s c h a r g e   o n l y   the   o b j e c t s   h a v i n g  

a  s e l e c t e d   c r i t e r i o n   v a l u e ,   one  of  the   thumb  w h e e l   s w i t c h e s  

is  a d j u s t e d   to  a  code   v a l u e   n o t   o c c u r r i n g   in  the   code   v a l u e s  

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

o u t p u t   to  O R - g a t e   41.   I t   i s   a l s o   p o s s i b l e   to  s e t   the   t h u m b  

w h e e l   s w i t c h e s   of  the   same  g r o u p   on  the  same  code   v a l u e ,  

b e c a u s e   an  O R - g a t e   g i v e s   a l s o   an  o u t p u t   i f   b o t h   of  i t s  

i n p u t s   a r e   a c t i v a t e d .  

D i v i d e r   c i r c u i t   42  i s   s e t   in  the   p o s i t i o n   in  w h i c h   i t   t r a n s -  

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

s h i f t   r e g i s t e r   11  e l e c t r o - m a g n e t   44  i s   e n e r g i z e d   f o r   e a c h  

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

In  c a s e   i t   is   d e s i r e d   to  d i s c h a r g e   the  o b j e c t s   h a v i n g   t w o  

d i f f e r e n t   c r i t e r i o n   v a l u e s ,   the   f i r s t   and  s e c o n d   thumb  w h e e l  

s w i t c h e s   40  of  a  g r o u p   a r e   a d j u s t e d ,   the  one  to  a  f i r s t   o n e  
of  s a i d   c r i t e r i o n   v a l u e s   and  the   s e c o n d   to  the   s e c o n d   o n e .  

The  O R - g a t e   41  t r a n s m i t s   a  p u l s e   f o r   b o t h   t h e s e   c r i t e r i o n  

v a l u e s .  

In   c a s e   i t   i s   d e s i r e d   to  d i s c h a r g e   the   o b j e c t s   of  t he   s a m e  

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

a  c o m p a r a t o r   39  b e l o n g i n g   to  the  c o n t r o l   c i r c u i t   f o r   t h e  

e l e c t r o - m a g n e t   44  of  the   one  d i s c h a r g e   s t a t i o n   and  a  c o m p a -  
r a t o r   39  b e l o n g i n g   to  the  c o n t r o l   c i r c u i t   of  t h e   e l e c t r o -  

m a g n e t   44  of  the   o t h e r   d i s c h a r g e   s t a t i o n   a r e   s e t   on  t h e  

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

w h e e l   s w i t c h   of  e a c h   p a i r   i s   e i t h e t   s e t   on  a  non   e x i s t i n g  

c r i t e r i o n   v a l u e   or  on  the   same  c r i t e r i o n   v a l u e .  

One  of  t h e   d i v i d e r s   42  is   s e t   in   i t s   d i v i d i n g   p o s i t i o n   t r a n s -  

m i t t i n g   the   odd  p u l s e   n u m b e r s   and  the  o t h e r   i s   s e t   to  t r a n s -  

mi t   the   e v e n   p u l s e   n u m b e r s .  

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



one  d i v i d e r   42 ,   is  t he   n u m b e r   of  p u l s e s  

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

to  the  n e x t ,   i t   is   no t   so  t h a t   e a c h   d i s c h a r g e   s t a t i o n   r e c e i v e s  

a l t e r n a t e l y   an  o b j e c t   of  t he   s e l e c t e d   c r i t e r i o n   v a l u e .   S t a t i s -  

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

the  same  number   of  o b j e c t s .   The  i m p o r t a n t   r e s u l t   i s ,  h o w e v e r ,  

t h a t   n e v e r   two  i m m e d i a t e l y   s u c c e e d i n g   o b j e c t s   can  a r r i v e   i n  

the  same  d i s c h a r g e   s t a t i o n ,   w h i c h   a l l o w s   f o r   an  i m p o r t a n t  

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

When  w i t h   the  shown  e m b o d i m e n t   one  w a n t s   to  c h a n g e   the   d i s -  

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

v a l u e ,   the   o b j e c t s   on  t h e i r   way  f r o m   the   l o c a t i o n   of  t h e  

d e t e c t o r s   9  to  t h i s   d i s c h a r g e   s t a t i o n   w i l l   n e v e r t h e l e s s   b e  

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

any  d i s c h a r g e   s t a t i o n ,   f o r   i n s t a n c e   by  p r e v e n t i n g   a c t i v a t i o n  

of  the   r e l a t e d   g u i d e   s w i t c h   30,   bu t   in   t h a t   i n s t a n c e   i t   w i l l  

be  n e c e s s a r y   e i t h e r   to  have   a  f r e e   d i s c h a r g e   s t a t i o n   a t   t h e  

end  o f   the  t r a c k   t r a v e l l e d   by  the  c o n t a i n e r s   or  to  have  t h e  

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

p e r m a n e n t   s t o p   a t   t he   l e v e l   of  d i s c h a r g e   member   26  of  t h e  

c o n t a i n e r s .   The  d i s a d v a n t a g e   i s ,   t h a t   a l l   the   o b j e c t s   o n  

t h e i r   way  b e t w e e n   d e t e c t o r s   9  and  t h e i r   p r e v i o u s   d i s c h a r g e  

s t a t i o n ,   w i l l   no t   r e a c h   the  new  s t a t i o n ,   and  w i l l   be  l o s t  

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

a v a i l a b l e   to  r e c e i v e   s u c h   o b j e c t s .   Such  an  a v a i l a b i l i t y  

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

none   of  the  o b j e c t s   w h i c h   have   p a s s e d   t he   d e t e c t o r s   9  w i l l  

be  d i s c h a r g e d   in  t he   new  d i s c h a r g e   s t a t i o n   a l l o t t e d   to  t h e m .  

The  e m b o d i m e n t   shown  in  f i g u r e   5  e l i m i n a t e s   t h i s   d i s a d v a n t a g e  

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

In  t h i s   f i g u r e   the  c o d i n g   d e v i c e   45  c o r r e s p o n d s   to  37  o f  

f i g u r e   4,  but   i t s  o u t p u t   46  is   c o n n e c t e d   to  a  p a r a l l e l   s h i f t  

r e g i s t e r   47,  w h i c h   w i t h   each   c l o c k   p u l s e   s h i f t s   a  c o m p l e t e  

code  word  one  s t e p   f u r t h e r   on.  B e c a u s e   s u c h   a  code  word  h a s  

to  e n c o m p a s s   t w e l v e   c r i t e r i o n   v a l u e s   and  p o s s i b l y   a 

t h i r t e e n t h   v a l u e   c o r r e s p o n d i n g   to  no  o b j e c t   p r e s e n t ,   a  s h i f t  .  

r e g i s t e  w i t h   f o u r   p a r a l l e l   t r a c k s   s u f f i c e s .   At  the  l o c a t i o n  



c o r r e s p o n d i n g   to  the  d i f f e r e n t   d i s c h a r g e   s t a t i o n s  

c o m p a r a t o r s   48  a r e   m o u n t e d .   T h e s e   c o m p a r a t o r s   r e c e i v e   t h e  

code   word  in  the  r e l a t e d   s t a g e   of  the   s h i f t   r e g i s t e r   a n d  

c o m p a r e   t h i s   word  w i t h   a  word   s e t   by  means   of  a  d a t a   i n p u t  

49.   Each   c o m p a r a t o r   48  c o r r e s p o n d s   to  a  c o m p a r a t o r   39  o f  

f i g u r e   4  a n d  t h e   same  f e a t u r e s   can  be  u sed   f o r   d i s c h a r g i n g  

o b j e c t s   of  two  d i f f e r e n t   c r i t e r i o n   v a l u e s   in  the  s a m e   d i s -  

c h a r g e   s t a t i o n ,   in  w h i c h   i n s t a n c e   two  c o m p a r a t o r s   48  a r e  

c o n n e c t e d   to  the  same  o u t p u t   of   t he   s h i f t   r e g i s t e r   47 ,   e a c h  

c o n n e c t e d   to  the  same  d i s c h a r g e   s t a t i o n   a c t i v a t i n g   e l e c t r -  

m a g n e t   44.   In  c a se   o b j e c t s   of  one  c r i t e r i o n   v a l u e   have   t o  

be  d r o p p e d   in  two  or  more   d i s c h a r g e   s t a t i o n s ,   the   o u t p u t   o f  

the   r e l a t e d   c o m p a r a t o r   48  has   to  be  c o n n e c t e d   to  a  c i r c u i t  

e n e r g i z i n g   s e q u e n t i a l l y   t he   e l e c t r o - m a g n e t s   of  the   d i f f e r e n t  

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

B e c a u s e   the   f u n c t i o n   of  many  p a r t s ,   s u c h   as  45,   47,   48  a n d  

49  can   be  c a r r i e d   ou t   by  c o m m e r c i a l l y   a v a i l a b l e   p r o c e s s o r s  

or  e v e n   m i c r o - p r o c e s s o r s ,   i t   may  be  p o s s i b l e   to  s t e p   a  

s i x t e e n   b i t s   word  t h r o u g h   the   s h i f t   r e g i s t e r   47 ,   w h i c h   g i v e s  

the   p o s s i b i l i t y   to  use   o n l y   one  b i t   in  e a c h   code   word  f o r  

e a c h   c r i t e r i o n   v a l u e .   T h i s   a l l o w s   f o r   a  v e r y   s i m p l e   e x e c u t i o n  

of  the   o u t p u t s   of  s h i f t   r e g i s t e r   47  and  the  c o m p a r a t o r s   4 8 .  

The  e m b o d i m e n t   of  f i g u r e   5  g u a r a n t e e s   t h a t   in  c a s e   the   n e w l y  

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

o b j e c t s   w i l l   r e a c h   the   new  o n e ,   w h e r e a s   in  c a s e   the   n e w  

s t a t i o n   i s   l o c a t e d   amon t   t he   p r e v i o u s   one  o n l y   the   o b j e c t s  

w h i c h   h a v e   a l r e a d y   p a s s e d   the   n e w l y   a l l o t t e d   one  w i l l   b e  

d r o p p e d   in  the   p r e v i o u s   one  or  i f   t h i s   i s / e n a b l e d ,   be  d i s -  

c a r d e d .  

I t   i s   r e m a r k e d   t h a t   the   a b o v e   e m b o d i m e n t s   r e l a t e   to  d e v i c e s  

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

d i s c h a r g e d   in  s a i d   s t a t i o n .  

The  i n v e n t i o n   i s ,   h o w e v e r ,   a l s o   a p p l i c a b l e   to  known  d e v i c e s ,  

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

as  f o r   i n s t a n c e   shown  in  t he   B r i t i s h   P a t e n t   S p e c i f i c a t i o n  

.GB-A1875   797.   In  such   a  d e v i c e   the  a c t i v a t i o n   of  the   d i s -  



c h a r g e   s t a t i o n s c a n   be  t r e a t e d   in  the   same  w a y .  

I f   a  d i s c h a r g e   s t a t i o n   has   a  row  of  a c t i v a b l e   d i s c h a r g e  

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

t h e i r   l o c a t i o n   a l o n g   the  t r a c k   of  t he   c o n t a i n e r s ,   i t   i s  

p o s s i b l e   to  have   the  s w i t c h i n g   m e a n s   of  the   i n v e n t i o n   c h a n g e  

the  a l l o t m e n t   of  a  s e l e c t e d   c r i t e r i o n   v a l u e   f rom  a  f i r s t  

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



1.  D e v i c e   f o r   s o r t i n g   o b j e c t s   a c c o r d i n g   to  one  or  m o r e  

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

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

a d a p t e d   to   c o n t a i n   an  o b j e c t   in   p a r t   of  s a i d   t r a c k ,   a  

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

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

the   o b j e c t s   t h e y   c o n t a i n e d   a t   t h e   d i s c h a r g e   s t a t i o n s ,  

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

i n d i c a t i n g   m e a n s   ( 9 , U )   f o r   i n d i c a t i n g   a  c r i t e r i o n   v a l u e   o f  

an  o b j e c t   i n   a  c o n t a i n e r   and  c o n n e c t e d   to  t he   c o n t r o l   m e a n s ,  

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

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

o r d e r   to  make  a  c o n t r o l   s i g n a l   b a s e d   on  s a i d   c r i t e r i o n   v a l u e  

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

t he   o b j e c t   n e e d s   to   t r a v e l   to  t h e   c o n t r o l   means   of  a  d i s c h a r g e  

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

r i z e d   in   t h a t   s w i t c h i n g   means   ( 1 0 , 3 7 - 4 4 , 4 5 - 4 9 )   a r e   p r e s e n t  

to  m o d i f y   t h e   d i s c h a r g e   s t a t i o n   or  s t a t i o n s   a l l o t t e d   t o   o n e  

or  more  c r i t e r i o n   v a l u e s .  

2.  D e v i c e   a c c o r d i n g   to  c l a i m   1  h a v i n g   d i s c h a r g e   s t a t i o n s  

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

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

g u i d e s   ( 3 5 , 3 3 )   c h a r a c t e r i z e d   in   t h a t   t h e   c o n t r o l   m e a n s   a r e  

g u i d e   s w i t c h e s   ( 3 0 , 3 1 , 3 2 )   c a u s i n g   t h e   c o n t a i n e r s   t o   f o l l o w  

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

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

3.  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   i n   t h a t   t h e  

i  b r a n c h e d   g u i d e s   c o n s i s t   of  an  o m n i b u s   g u i d e   ( 3 5 ) ,   an  a s s e m -  

b l i n g   means   ( 2 5 ' , 2 5 " )   f o r   c o n d u c t i n g   a l l   c o n t a i n e r s   to  s a i d  

o m n i b u s   g u i d e   and   g u i d e   s w i t c h e s   (30 )   f o r   b r a n c h e d   g u i d e s  
( 3 3 )   f o r   t h e   r e l a t e d   d i s c h a r g e   s t a t i o n s ( 2 8 ) .  

i  4 .   D e v i c e   a c c o r d i n g   to   any  of  t he   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 z e d   i n   t h a t   s a i d   s w i t c h i n g   means   c o n t a i n s   d i s t r i -  

b u t i o n   means   ( 4 0 - 4 2 )   a d a p t e d   to   a l l o t t   o b j e c t s   of  a  c r i t e r i o n  

t o   be  d i s c h a r g e d   i n   more  t h a n   one  d i s c h a r g e   s t a t i o n   a c c o r d i n g  



to   a  p r e d e t e r m i n e d   s e q u e n c e   p a t t e r n .  

5.  D e v i c e   a c c o r d i n g   to   c l a i m   4,  c h a r a c t e r i z e d   in   t h a t   t h e  

d i s t r i b u t i o n   means   c o n t a i n s   c y c l i c   d i v i d e r   m e a n s   (41 )   a d a p t e d  

to  d e v i d e   by  a  s m a l l   i n t e g e r   n u m b e r ,   f o r   i n s t a n c e   two ,   i n  

o r d e r   to   e n a b l e   an  a l l o t t e d  d i s c h a r g e   s t a t i o n   o n l y   in   c a s e  

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

( f o r   i n s t a n c e   odd  or  e v e n ) .  

6.  D e v i c 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 ,   i n   w h i c h  

more  t h a n   one  c r i t e r i o n   v a l u e   may  be  a l l o t t e d   to  t h e   s a m e  

o b j e c t   i n   a  c o n t a i n e r ,   c h a r a c t e r i z e d   in   t h a t   a  d i s c r i m i n a t o r  

m e a n s   ( 3 7 )   i s   p r e s e n t   to   make  one  or  more  c r i t e r i o n   v a l u e s  

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

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

a l l o t t e d   to   t he   d o m i n a t i n g   c r i t e r i o n   v a l u e .  

7.  D e v i c 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 ,   i n   w h i c h  

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

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

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

r e g i s t e r  b e i n g  p r e s e n t   in   s h i f t   l o c a t i o n s   c o r r e s p o n d i n g   to  t h e  

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

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

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

w i t h   a  m u l t i - b i t   w o r d ,   t h e   s w i t c h i n g   m e a n s   ( 4 9 )   h a v i n g  

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

c o m p a r a t o r .  
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