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(§5)  Transfer  mechanism  with  jam  detector. 

@  A  mechanism  for  transferring  a  pair  of  side-by-side  cartons 
from  one  processing  station  to  another,  and  accompanying 
device(s)  for  detecting  any  jam-up  during  the  transfer,  should  one 
occur  for  any  reason.  One  embodiment  includes  a  photoelectric 
unit,  a  vacuum  sensor,  and  a  strobe  signal  for  timing  and 
detecting  the  presence  of  both  signals  to  shut  down  the  machine  if 
either  signal  is  abnormal.  Another  embodiment  includes  a  second 
strobe  signal  for  use  as  a  back-up  for  the  first  strobe,  or  in  lieu 
thereof,  for  timing  and  detecting  the  photoelectric  signal  only. 
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i L a . n s i . e z   w e c n a n i s m   w i t n   Jain  D e t e c t o r  

x n i s   i n v e n t i o n   r e l a t e s   g e n e r a l l y   to   t r a n s f e r   m e c h a n i s m s  
and ,   more   p a r t i c u l a r l y ,   to   means   f o r   d e t e c t i n g   w h e t h e r   o r  
not   t h e   p r o d u c t   b e i n g   h a n d l e d   has   a c t u a l l y   b e e n   t r a n s f e r r e d .  

^   iuowiixiico  w n e r e m   a  p r o d u c t ,   s u c h   as  a  p a p e r b o a r d  
r a r t o n ,   m u s t   be  p r o c e s s e d   t h r o u g h   a  p l u r a l i t y   of   i n t e r n a l  
: r a n s f e r s   p r i o r   to   b e i n g   f i l l e d   w i t h   a  l i q u i d   p r o d u c t ,   i n  
:he  e v e n t   of   an  u n s u c c e s s f u l   t r a n s f e r   o f   some  one  c a r t o n   a t  
my  of   t h e   t r a n s f e r   p o i n t s   o n c o m i n g   c a r t o n s   w i l l   c o n t i n u e   t o  
index   and  f e e d   i n t o   t h e   j ammed  c a r t o n .   I f   u n d e t e c t e d ,   t h e r e  
r e s u l t s   an  i n c r e a s e d   l o a d   on  t h e   i n d e x i n g   d e v i c e s ,   w h i c h   m a y  
>reak  o r   damage   m a c h i n e   c o m p o n e n t s .  

I t   i s   a p p a r e n t   t h a t   v a r i o u s   m e c h a n i c a l   or  o t h e r   t y p e  
xeans  may  be  u s e d   to   d e t e r m i n e   t h a t   a  t r a n s f e r   h a s   o c c u r r e d  
tt  a  p a r t i c u l a r   t r a n s f e r   p o i n t .  

"  y = l l c i a i   u « j e c t   or  r n e   i n v e n t i o n   i s   to   p r o v i d e   a n  
m p r o v e d   means   f o r   d e t e c t i n g   a  p r o d u c t   t r a n s f e r   a t   a  
r e d e t e r m i n e d   t r a n s f e r   p o i n t .  

A n o t h e r   o b j e c t   of   t h e   i n v e n t i o n   i s   to   p r o v i d e   n o v e l  
l e c t r o n i c   means   f o r   d e t e c t i n g   t h e   t r a n s f e r   of  a  p a p e r b o a r d  
a r t o n   a t   a  p r e d e t e r m i n e d   t r a n s f e r   p o i n t   in   a  f o r m i n g ,  
i l l i n g   and  s e a l i n g   m a c h i n e .  

A  f u r t h e r   o b j e c t   of   t h e   i n v e n t i o n   i s   to   p r o v i d e  
l e c t r o n i c   means   c o u p l e d   w i t h   p h o t o e l e c t r i c   and  v a c u u m  
e n s i n g   means   f o r   d e t e c t i n g   any  j a m - u p   of   a  p a p e r b o a r d  
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c a r - c o n   a t   a  p a r t i c u l a r   t r a n s f e r   p o i n t   in   a  p a c k a g i n g  
m a c h i n e   . 

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

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

T h e s e   and  o t h e r   o b j e c t s   and  a d v a n t a g e s   w i l l   b e c o m e   m o r e  
a p p a r e n t   when  r e f e r e n c e   i s   made  to   t h e   f o l l o w i n g   d e s c r i p t i o n  
and   a c c o m p a n y i n g   d r a w i n g s .  

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

F i g u r e   2  i s   a  s i d e   e l e v a t i o n a l   v i e w   o f   a  s e c o n d  
f r a g m e n t a r y   p o r t i o n   o f   t h e   m a c h i n e   e m b o d y i n g   t h e   i n v e n t i o n ;  
a n d  

F i g u r e   3  i s   a  g r a p h i c   r e p r e s e n t a t i o n   or   c h a r t   o f   t h e  
t i m i n g   o p e r a t i o n   o f   t h e   F i g u r e   2  s t r u c t u r e .  

K e r e r n n g   now  t o   t h e   d r a w i n g s   m   g r e a t e r   d e t a i l .   F i g u r e  
L  i l l u s t r a t e s   a  l o a d i n g   t y p e   o f   t r a n s f e r   p o i n t   as  may  b e  
i s e d   to   t r a n s f e r   b o t t o m   s e a l e d   c a r t o n s   10  t w o - a t - a - t i r o e   f r o m  
m  i n d e x i n g   c o n v e y o r   m e a n s   12,   m o v i n g   f rom  l e f t   to   r i g h t   i n  
P i g u r e   1,  to   r e s i l i e n t   c a r r i e r s   14  m o v i n g   a t   a  r i g h t   a n g l e  
<rith  r e s p e c t   to   t h e   c o n v e y o r .   In  t h i s   i n s t a n c e ,   t h e  
c a r r i e r s   e a c h   c o n s i s t   o f   an  i n v e r t e d   U - s h a p e d   b r a c k e t   w h o s e  
s i d e   w a l l s   a r e   n o r m a l l y   u r g e d   t o w a r d   one  a n o t h e r   u n t i l  
s p r e a d   s l i g h t l y   t o   a d m i t   and  r e t a i n   a  c a r t o n   10  
t h e r e b e t w e e n .   To  a r r i v e   a t   t h i s   p o i n t ,   t h e   c a r t o n s   10  

t y p i c a l l y   w i l l   h a v e   b e e n   s t r i p p e d   f rom  a  m a n d r e l   {no t   s h o w n )  
and  p l a c e d   on  a  s t a t i o n a r y   r a i l   16  e x t e n d i n g   l a t e r a l l y   f r o m  
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D e t w e e n   a  p a i r   01  p a r a l l e l   e n d l e s s   c o n v e y o r s   12  m o u n t e d  
a r o u n d   s p r o c k e t s   18 ,   as  more   f u l l y   shown  and  e x p l a i n e d   i n  
U . S .   p a t e n t   no .   4 , 5 6 6 , 2 5 1 ,   i s s u e d   J a n u a r y   28 ,   1 9 8 6 .  

5  The  t r a n s f e r   of   t h e   p a i r   of   c a r t o n s   10  f r o m   t h e  

c o n v e y o r   12  to   t h e   c a r r i e r s   14  i s   a c c o m p l i s h e d   by  a  l i f t i n g  
m e c h a n i s m   20,   h a v i n g   a  s u p p o r t   p l a t f o r m   22  a b o v e   w h i c h   t h e  
c a r t o n s   a r e   p o s i t i o n e d   as  t h e y   l e a v e   t h e   r a i l   16.   D u r i n g  
t h e   d w e l l   p e r i o d   o f   t h e   i n d e x i n g   c y c l e   of   t h e   c o n v e y o r ,   t h e  

10  l i f t i n g   m e c h a n i s m   20  e x t e n d s   b e t w e e n   t h e   c o n v e y o r s   and   r a i s e  
e a c h   two  s i d e - b y - s i d e   c a r t o n s   v e r t i c a l l y   u p w a r d l y   i n t o   t h e  
s p r i n g   b i a s e d   c a r r i e r s   1 4 .  

At  t h i s   t r a n s f e r   s t a t i o n   i t   i s   v e r y   c r i t i c a l   t h a t   t h e  
15  c a r t o n   p r o p e r l y   t r a n s f e r   f r o m   t h e   c o n v e y o r s   12  t o   t h e  

c a r r i e r s   14.  Upon  s u c c e s s f u l   c o m p l e t i o n   o f   t h e   t r a n s f e r ,   a  
c o n v e y o r   24  a s s o c i a t e d   w i t h   t h e   c a r r i e r s   14  i n d e x e s   t h e  
c a r t o n s   o n t o   s u p p o r t   r a i l s   26  f o r   t h e   s t a r t   o f   a  f u r t h e r  

p r o c e s s   s t e p ,   s u c h   as  t h e   s t e r i l i z a t i o n   p r o c e s s .   S e n s o r s ,  
20  r e p r e s e n t e d   a t   28 ,   a r e   m o u n t e d   on  t h e   s u p p o r t   p l a t f o r m   22  

and   s e r v e   to   d e t e c t   an  i n c r e a s e   in   t h e   f o r c e   n e c e s s a r y   t o  
l i f t   t h e   c a r t o n s   10  i n t o   t h e   c a r r i e r s   14.   T h i s   s e n s o r   c a n  
be  a  l o a d   c e l l ,   a  s t r a i n   g a u g e   d e v i c e ,   a  s p r i n g   l o a d e d   p l a t e  
and   p r o x i m i t y   s w i t c h ,   or   a  s i m i l a r   d e v i c e   t h a t   i s   c a p a b l e   o f  

25  an  i n s t a n t   r e s p o n s e   t o   an  i n c r e a s e   in  t h e   f o r c e   n e e d e d   t o  
l i f t   t h e   c a r t o n .   T h i s   r e s p o n s e   or  i n c r e a s e d   f o r c e   l o a d  
w o u l d   be  s e n s e d   by  t h e   c o n t r o l   s y s t e m   and  i m m e d i a t e l y   s t o p  
t h e   c o n v e y o r   24  t o   p r e v e n t   f u r t h e r   j a m m i n g   o f   t h e   c a r t o n ,  
d a m a g e   to   t h e   m a c h i n e ,   and   l o s t   d o w n t i m e .   A  c a r t o n   j a m m e d  

JO  a t   t h i s   p o i n t   in   t h e   m a c h i n e   can   be  e a s i l y   r e m o v e d   w i t h o u t  
m a j o r   m a c h i n e   p r o b l e m s .   O t h e r w i s e ,   a  jam  in   t h e   m a c h i n e  
c o u l d   c a u s e   a  c o m p r o m i s e   o f   t h e   c o m m e r c i a l   s t e r i l i t y ,   a n d  
c o m p l e t e   m a c h i n e   r e s t e r i l i z a t i o n   may  be  r e q u i r e d ,   w h i c h  
i n v o l v e s   a  s u b s t a n t i a l   a m o u n t   of   d o w n t i m e .  

35 

R e f e r r i n g   now  to '   F i g u r e   2,  o n c e   a  p r o c e s s ,   s u c h   as  a  
s t e r i l i z a t i o n   p r o c e s s   h a s   b e e n   c o m p l e t e d ,   i t   b e c o m e s  

n e c e s s a r y   t o   t r a n s f e r   t h e   now  s t e r i l i z e d   c a r t o n s   10  b a c k  
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b e t w e e n   a n o t h e r   p a i r   of   p a r a l l e l   e n d l e s s   i n d e x i n g   c o n v e y o r s  
30  m o u n t e d   a r o u n d   s p r o c k e t s   32  to   be  t r a n s p o r t e d   t h r o u g h   a  

f i l l i n g   s t a t i o n   and   a  t o p   s e a l i n g   s t a t i o n   p r i o r   t o  

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

5  c a r t o n s   10  w i l l   h a v e   b e e n   c a r r i e d   f rom  a  d i r e c t i o n   t o w a r d  

t h e   r e a d e r ,   o r   o u t   of   t h e   p a p e r ,   to   be  t r a n s f e r r e d   t o   t h e  

c o n v e y o r s   30  m o v i n g   f rom  l e f t   to   r i g h t   in   F i g u r e   2 .  

An  u n l o a d i n g   d e v i c e   34  s e r v e s   to   r a i s e   a  p a i r   of   v a c u u m  
10  c u p s   36  u p w a r d l y   t o   e n g a g e   t h e   p a i r   of   c a r t o n s   10  b e i n g   h e l d  

i n   t h e   c a r r i e r s   14 .   The  vacuum  c u p s   e n g a g e   t h e   b o t t o m s   o f  

t h e   c a r t o n s   and   p u l l   t h e m   down  o n t o   a  s t a t i o n a r y   r a i l   38  a n d  

i n t o   c o m p a r t m e n t s   40  b e t w e e n   t h e   c o n v e y o r s   30  w h i c h   w i l l   b e  

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

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

A  p a i r   o f   p h o t o e l e c t r i c   s e n s o r s   42  w i l l   d e t e c t   t h e  

p r e s e n c e   o f   two  c a r t o n s   as  t h e   l a t t e r   move  i n t o   t h e   u n l o a d  

s t a t i o n .   T h i s   f a c t   i s   r e c o r d e d   and  s t o r e d   in   t h e   l o g i c  
20  s y s t e m   of   t h e   m a c h i n e   c o n t r o l   u n i t .   The  v a c u u m   c u p s   36  a r e  

o p e r a t i v e l y   c o n n e c t e d   to   v a c u u m   s e n s o r s   44,   w h i c h   s e r v e   t o  

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

r a i s e d   t h e   c u p s   36  t o   g r i p   t h e   b o t t o m s   of   t h e   c a r t o n s .   T h i s  

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

25  u n l o a d i n g   d e v i c e   34  i s   c y c l e d   and  t h e   two  c a r t o n s   a r e   p u l l e d  
i n t o   t h e   c o n v e y o r   c o m p a r t m e n t s   40,   a  c o m p a r i s o n   i s   made  o f  

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

c a r r i e r s   14  h a d   s u c c e s s f u l l y   p a s s e d   by  t h e   p h o t o e l e c t r i c  

s e n s o r s   42,   and   h a d   b e e n   s u b j e c t e d   to   s u f f i c i e n t   v a c u u m ,   a s  
30  s e n s e d   by  t h e   v a c u u m   s e n s o r s   44,   t o   be  p u l l e d   i n t o   r e c e i v i n g  

c o m p a r t m e n t s   40 .   I f   b o t h   s i g n a l s   a r e   n o t   c o r r e c t   w i t h i n   a  

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

be  c a u s e d   t o   s t o p ,   t h e r e b y   p r e v e n t i n g   j a m m i n g   of   t h e   c a r t o n s  

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

35  

F i g u r e   3  s h o w s   t h e   l o g i c   and  t i m i n g   o f   t h e   p h o t o -  

e l e c t r i c   s e n s o r   42  (PES)  and  t h e   v a c u u m   s e n s o r   44  {VS)  ,  a  

f i r s t   s t r o b e   s i g n a l   t h a t   i s   u s e d   to   d e t e c t   t h e   p r e s e n c e   o f  
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b o t h   s i g n a l s ,   and   a  s e c o n d   s t r o b e   s i g n a l   t h a t   i s   u s e d   t o  
d e t e c t   t h e   p r e s e n c e   of   o n l y   t h e   PES  s i g n a l .   A  n u m b e r   o f  
c o n d i t i o n s   w i l l   c a u s e   t h e   m a c h i n e   to   be  s t o p p e d :  

1.  I f   t h e   PES  s i g n a l   a  or  b  f o r   e i t h e r   c a r t o n   10  i s  
l o s t   a f t e r   b e i n g   d e t e c t e d   p r i o r   to   t h e   b e g i n n i n g  
of   t h e   f i r s t   s t r o b e   s i g n a l   c,  t h e   m a c h i n e   w i l l   b e  
s t o p p e d .  

2.  I f   t h e   PES  s i g n a l   a  or   b  i s   l o s t   f o r   e i t h e r   c a r t o n  
10  a f t e r   b e i n g   d e t e c t e d   p r i o r   to   t h e   end  of   t h e  
f i r s t   s t r o b e   s i g n a l   c,   t h e   m a c h i n e   w i l l   b e  
s t o p p e d .  

3.  I f   t h e   PES  s i g n a l   a  or   b  i s   d e t e c t e d   and  no  VS 
s i g n a l   d  or   e  i s   d e t e c t e d   f o r   e i t h e r   c a r t o n   1 0 ,  
t h e   m a c h i n e   w i l l   be  s t o p p e d .  

4.  I f   t h e   PES  s i g n a l   a  or   b  i s   d e t e c t e d   and  t h e   VS 
s i g n a l   d  o r   e  i s   l o s t   f o r   e i t h e r   c a r t o n   10  p r i o r  
to   t h e   end   of   t h e   f i r s t   s t r o b e   s i g n a l   c ,   t h e  
m a c h i n e   w i l l   be  s t o p p e d .  

5.  I f   no  PES  s i g n a l   a  or   b  i s   d e t e c t e d ,   t h e   VS  s i g n a l  
d  or   e  w i l l   be  i g n o r e d   and  t h e   m a c h i n e   w i l l   n o t   b e  

s t o p p e d   . 

The  s t r o b e   s i g n a l s   a r e   u n r e l a t e d   to   t h e   PES  or  t h e   VS 
s i g n a l s ,   and  a r e   d e v e l o p e d   f rom  o t h e r   t i m i n g   s i g n a l s   in   t h e  
n a c h i n e   and  s y n c h r o n i z e d   to   t h e   c o n v e y o r   m o v e m e n t s .   T h e  
s e c o n d   s t r o b e   s i g n a l   f  i s   o p t i o n a l   and  may  be  u s e d   e i t h e r   t o  
sack   up  t h e   a c t i o n   o f   t h e   f i r s t   s t r o b e   s i g n a l   c ,   or   in   l i e u  
t h e r e o f .   T h i s   s e c o n d   s t r o b e   s i g n a l   f  s e r v e s   to   d e t e c t   t h a t  
the  PES  s i g n a l s   a  and  b  h a v e   shown  t h a t   b o t h   c a r t o n s   10  h a v e  
seen   r e m o v e d ,   i . e . ,   moved  c o m p l e t e l y   p a s t   t h e   p h o t o e l e c t r i c  
s e n s o r s   42  a n d ,   h e n c e ,   h a v e   b e e n   d e p o s i t e d   in   t h e  
c o m p a r t m e n t s   40  o f   t h e   c o n v e y o r s   30.  S h o u l d   any  one  c a r t o n  
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n o t   p a s s   by  t h e   p h o t o e l e c t r i c   u n i t ,   t h e   p u l s e   w o u l d   c o n t i n u e  
as   r e p r e s e n t e d   by  t h e   d a s h   l i n e s   in  F i g u r e   3 .  

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

10  s t e r i l i z a t i o n   c h a m b e r ,   w h e r e i n   j a m - u p s   w o u l d   c a u s e  
s u b s t a n t i a l   d o w n t i m e ,   n o t   o n l y   in   un  - jamming  and  p o s s i b l e  
m a c h i n e   d a m a g e ,   b u t   in   c o m p l e t e   r e s t e r i l i z a t i o n   t i m e   b e f o r e  
t h e   m a c h i n e   c an   be  r e s t a r t e d .  

15  W h i l e   b u t   two  e m b o d i m e n t s   h a v e   b e e n   shown  a n d  
d e s c r i b e d ,   o t h e r   m o d i f i c a t i o n s   a r e   p o s s i b l e   w i t h i n   t h e   s c o p e  
o f   t h e   f o l l o w i n g   c l a i m s .  

2 0  

i b  

i b  
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CLAIKS_  

1.  A  t r a n s f e r   m e c h a n i s m ,   c o m p r i s i n g   t r a n s f e r   means  f o r  

e n g a g i n g   and  t r a n s f e r r i n g   two  c a r t o n s   froir-  one  p r o c e s s i n g  

s t a t i o n   tc  a n o t h e r ,   and  d e t e c t i o n   means   o p e r a t i v e l y   c o n n e c t e d  

to  t h e   d e t e c t i o n   means   fo r   a s s u r i n g   t h a t   the   t r a n s f e r   o f  

5  b o t h   of  t he   c a r t o n s   is  c o m p l e t e d .  

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

t r a n s f e r   means   f o r   e n g a g i n g   and  t r a n s f e r r i n g   at  l e a s t   o n e  

c a r t o n   f rom  one  p r o c e s s i n g   u n i t   to  a n o t h e r ,   p h o t o e l e c t r i c  

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

10  one  c a r t o n   in  t he   s a i d   one  p r o c e s s i n g   s t a t i o n ,   v a c u u m  

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

d e t e c t i n g   t h e   i n c r e a s e   in  vacuum  once   t he   t r a n s f e r   m e a n s  

has  e n g a g e d   t he   s a i d   at  l e a s t   one  c a r t o n   and  f o r   s t o p p i n g  

the   p r o c e s s i n g   u n i t s   when  the   c a r t o n   i s   d e t e c t e d   by  t h e  

15  p h o t o e l e c t r i c   means   bu t   p r o p e r   vacuum  is   n o t   a v a i l a b l e ,  

to  p r e v e n t   j a m m i n g   at  t he   t r a n s f e r   p o i n t .  

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

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

p h o t o e l e c t r i c   and  vacuum  s e n s i n g   s i g n a l s   is  d e t e c t e d   a n d  

20  t h e n   l o s t   or  is  no t   d e t e c t e d   p r i o r   to  t he   end  of  the  s t r o b e  

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

o c c u r .  

4.  A  t r a n s f e r   m e c h a n i s m   a c c o r d i n g   to  c l a i m   2,  and  a 

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

25  have   shewn  t h a t   t he   s a i d   at  l e a s t   one  c a r t o n   has  b e e n  

r e m o v e d   f rom  the   one  p r o c e s s i n g   u n i t   and  d e p o s i t e d   in  t h e  

e t h e r   . 
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„.w  u n i g   m  c t a i m   df  and  a 

s e c o n d   s t r o b e   s i g n a l   f o r   b a c k i n g   up  the   a c t i o n   of  t h e  

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

p h o t o e l e c t r i c   s i g n a l s   h a v e   shown  t h a t   a t   l e a s t   one  c a r t o n  

5  has   b e e n   r e m o v e d   f rom  t he   one  p r o c e s s i n g   u n i t   a n d  

d e p o s i t e d   in  t he   o t h e r .  

6.  A  t r a n s f e r   m e c h a n i s m   a c c o r d i n g   to  c l a i m   2  a d a p t e d  

to  two  s i d e - b y - s i d e   c a r t o n s   to  d e t e c t   j a m m i n g   of  e i t h e r  

c a r t o n   . 

■0  7.  A  t r a n s f e r   m e c h a n i s m   a c c o r d i n g   to  any  one  of  c l a i m s  

1  to  6  w h e r e i n   t he   d e t e c t i o n   means   i s   one  of  a  l o a d   c e l l ,  

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

p r o x i m i t y   s w i t c h .  

8.  A  t r a n s f e r   m e c h a n i s m   c o n s t r u c t e d   and  a r r a n g e d  
5  s u b s t a n t i a l l y   as  h e r e i n b e f o r e   d e s c r i b e d   w i t h   r e f e r e n c e   t o  

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