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5̂4)  Multi-station  packaging  machine. 

§)  There  is  provided  a  packaging  machine  in  which  a  layer sf  fruit  (103)  is  loaded  into  a  container  (109)  at  each  of  several 
stations  (105a,  105b,  105c,  105d)  in  the  machine  (100).  A 
mechanism  is  provided  for  feeding  a  layer  of  fruit  (103)  into 
sn  assembly,  nesting  the  fruit  (103)  within  the  assembly, 
moving  it  into  a  loaded  station  (105a,  105b,  105c,  105d)  and 
subsequently  lifting  it  from  the  nesting  station  (122)  and 
iepositing  it  into  a  container  (109)  located  therebelow. 
Conveying  mechanisms  are  provided  for  indexing  the  con- ainer  (109)  to  the  various  loading  stations  (105a,  105b,  105c, 
I05d)  and  if  desired  for  providing  a  separator  sheet  (124) 
Jetween  various  layers. 
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  There  is  provided  a  packaging  machine  in  which  a  layer of  fruit  (103)  is  loaded  into  a  container  (109)  at  each  of  several 
stations  (105a,  105b,  105c,  105d)  in  the  machine  (100).  A 
mechanism  is  provided  for  feeding  a  layer  of  fruit  (103)  into 
an  assembly,  nesting  the  fruit  (103)  within  the  assembly, 
moving  it  into  a  loaded  station  (105a,  105b,  105c,  105d)  and 
subsequently  lifting  it  from  the  nesting  station  (122)  and 
depositing  it  into  a  container  (109)  located  therebelow. 
Conveying  mechanisms  are  provided  for  indexing  the  con- tainer  (109)  to  the  various  loading  stations  (105a,  105b,  105c, 
105d)  and  if  desired  for  providing  a  separator  sheet  (124) 
between  various  layers. 





T e c h n i c a l   F i e l d  

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

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

l a y e r   a t   a  t i m e ,   in  c o n t a i n e r s .  

B a c k g r o u n d   of  t h e   I n v e n t i o n  

P r i o r   to   t he   p r e s e n t   i n v e n t i o n ,   t h e r e   h a v e  

been   n u m e r o u s   a t t e m p t s   a t   d e s i g n i n g   and  m a n u f a c t u r i n g  

m a c h i n e s   t h a t   can  be  u s e d   to   p a c k a g e   v a r i o u s  

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

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

f r u i t ,   or  t h e   l i k e ,   in  an  o r d e r l y ,   s y s t e m a t i c ,   r a p i d  

and  h i g h l y   e f f i c i e n t   m a n n e r .   T h i s   is  p a r t i c u l a r l y  

d e s i r a b l e   in  t h e   c a s e   of   f r u i t ,   s i n c e   t he   p a c k i n g  

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

p a c k a g i n g   e q u i p m e n t   f o r   p a c k a g i n g   f r u i t   a t   r a n d o m ,  

wh ich   is  n o t   as  d e s i r a b l e   as  h a v i n g   t h e   f r u i t   p a c k e d  

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

a d j a c e n t   rows   a l s o   d e s i g n e d   so  t h a t   one  l a y e r   i s  

s l i g h t l y   o f f s e t   f rom  t h e   o t h e r   to   f a c i l i t a t e   a  b e t t e r  

p a c k a g i n g   a r r a n g e m e n t .   The  p r e s e n t   i n v e n t i o n   i s   a n  

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

d e s c r i b e d   in  U.  S.  P a t e n t   No.  4 , 2 3 3 , 8 0 2 ,   g r a n t e d  

N o v e m b e r   18 ,   1 9 8 0 ,   and  U.  S.  p a t e n t   a p p l i c a t i o n s  

S e r i a l   No.  1 1 3 , 6 2 5 ,   f i l e d   J a n u a r y   21,  1 9 8 0 ,   S e r i a l  

No.  1 6 9 , 6 2 5 ,   f i l e d   J u l y   16 ,   1 9 8 0 ,   and  S e r i a l   N o .  

2 3 1 , 2 8 2 ,   f i l e d   F e b r u a r y   4,  1 9 8 1 ,   a l l   a s s i g n e d   to   t h e  

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

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

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

p a c k a g i n g   l a y e r s   of  a r t i c l e s   i n t o   c o n t a i n e r s .   T h e  

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

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

d e p o s i t e d   i n t o   a  c o n t a i n e r .   In  t he   p a r t i c u l a r  

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



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

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

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

The  u t i l i z a t i o n   of   s e p a r a t o r   s h e e t s   of   t h i s  

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

g r e a t   d i s t a n c e s .   The  p a c k a g i n g   m a c h i n e   d i s c l o s e d  

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

p r o v i d i n g   a  s e p a r a t o r   s h e e t   and  i t   is   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 e   m a c h i n e   n e e d   n o t   be  p r o v i d e d   w i t h  

s u c h   a  m e c h a n i s m .  

E s s e n t i a l l y ,   a t   e a c h   of  t h e   l o a d i n g  

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

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

and  a t   s e v e r a l   of   t he   s t a t i o n s ,   s e p a r a t o r   s h e e t s   a r e  

p r o v i d e d   b e t w e e n   a d j a c e n t   l a y e r s .   W h i l e   a s  

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

b u t   i n   t h e   s i t u a t i o n s   w h e r e   t h e y   a r e   to   be  u s e d ,   i t  

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

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

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

i n v e n t i o n   can   be  m o d i f i e d   to   p r o v i d e   s a m e .   T h e  

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

s t a t i o n s   and  a f t e r   t he   c o n t a i n e r   is   c o m p l e t e l y  

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

a  c o n t a i n e r   t o p   is   p l a c e d   on  t h e   f i l l e d   c o n t a i n e r   i n  

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

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

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

More  s p e c i f i c a l l y ,   e m p t y   c o n t a i n e r s   a r e  

i n t r o d u c e d   i n t o   t h e   m a c h i n e   and  t h e y   a r e   a d v a n c e d   i n  

t h e   r e q u i s i t e   f a s h i o n   to  t h e   v a r i o u s   l o a d i n g  

s t a t i o n s .   At  e a c h   of  t h e   l o a d i n g   s t a t i o n s ,   t h e  

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

n e s t e d   a r r a y ,   w h i c h   f r u i t   i s   r e c e i v e d   f rom  a  b o x  



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

and  s u b s e q u e n t l y   n e s t e d .   The  f r u i t   i s   p i c k e d   up  f r o m  

the   n e s t i n g   a s s e m b l y ,   t h e   n e s t i n g   a s s e m b l y   i s  

r e m o v e d ,   and  t h e   f r u i t   l a y e r   is   t h e n   d r o p p e d   i n t o   t h e  

c o n t a i n e r .   The  d e s i g n   of  t he   n e s t i n g   a s s e m b l i e s   i s  

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

f rom  e a c h   o t h e r ,   so  t h a t   n o t   o n l y   t he   a r t i c l e s   a r e  

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

r e l a t i o n s h i p   b e t w e e n   l a y e r s .  

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

has   a  t o t a l   of  f o u r   l o a d i n g   s t a t i o n s ,   b u t   t h i s   i s  

i n t e n d e d   to  be  m e r e l y   e x e m p l a r y .   T h u s ,   i f   a  

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

t he   m a c h i n e   can   p r o v i d e   f o r   up  to   f o u r   s e p a r a t e  

l a y e r s   in  a  c o n t a i n e r .   I f   t h e   s i z e   of   t h e   a r t i c l e s  

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

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

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

S i n c e ,   as  i l l u s t r a t e d ,   t h e   m a c h i n e   i s   s e t   u p  

to   pack   f o u r   l a y e r s   of   a r t i c l e s ,   i t   is   s e t   to   d e p o s i t  

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

each   l a y e r   i s   d e p o s i t e d   i n t o   a  d i f f e r e n t   one  of  f o u r  

s e p a r a t e   b o x e s .   E a c h   box  t h e n   moves   s u c c e s s i v e l y  

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

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

box  r e c e i v e s   one  l a y e r   of  a r t i c l e s   a t   e a c h   s t a t i o n  

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

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

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

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

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

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

c y c l e .   T h u s ,   t h e   i v n e n t i o n   p r o v i d e s   a  way  f o r  

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

q u i c k l y .  



W h i l e   t h e   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   to   be  i l l u s t r a t e d   d e s c r i b e s   b o x e s   of  f r u i t ,  

a n d ,   more   p a r t i c u l a r l y ,   g r a p e f r u i t ,   i t   is   to   b e  

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

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

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

e m b o d i m e n t   o f   t h e   p r e s e n t   i n v e n t i o n .   T h u s ,   f r u i t  

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

i t   is   n o t   i n t e n d e d   to   l i m i t   t h e   i n s t a n t   i n v e n t i o n   t o  

f r u i t   a r t i c l e s .  

B r i e f   D e s c r i p t i o n   of   t he   D r a w i n g s  

An  e m b o d i m e n t   of   t h e   i n v e n t i o n   w i l l   be  s e e n  

by  r e f e r r i n g   to   t h e   a t t a c h e d   d r a w i n g s ,   in  w h i c h  

F IG .   1  i s   a  p e r s p e c t i v e   v i ew   of   t h e   o v e r a l l  

m a c h i n e ;  

F IG .   2  i s   a  v i e w   t a k e n   a l o n g   l i n e   2-2   o f  

FIG.  1 ;  

F IG .   3  i s   a  f r o n t   v i e w   of   t he   m a c h i n e   w h i c h  

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

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

i n v e n t i o n ;  

F I G S .   4-9  a r e   s e q u e n t i a l   v i e w s   s h o w i n g   t h a t  

w h i c h   o c c u r s   a t   a  p a r t i c u l a r   s t a t i o n ;  

F I G .   10  i s   a  d i a g r a m m a t i c a l   p e r s p e c t i v e   v i e w  

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

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

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

F I G S .   1 1 - 1 3   shows   s c h e m a t i c a l l y   t h e   box  t o p  

f e e d i n g   a r r a n g e m e n t ;  

F IG .   14  i s   a  d e t a i l e d   p e r s p e c t i v e   v i e w   o f  

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

f i l l e d   i n t o   t h e   p a c k a g i n g   m a c h i n e ;  

F IG.   15  i s   a  d e t a i l e d   p e r s p e c t i v e   v i e w   o f  

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

i n t r o d u c i n g   a  c o n t a i n e r   i n t o   t he   s y s t e m ;  



FIG.   16  is  a  d e t a i l e d   p e r s p e c t i v e   v i e w  

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

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

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

the   p r e s c r i b e d   m a n n e r ;  

F I G .   17  i s   a  v i e w   s i m i l a r   to   F IG .   16 ,   b u t  

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

m e c h a n i s m ;  

F IG .   18  i s   a  v i e w   t a k e n   a l o n g   l i n e   1 8 - 1 8   o f  

FIG.  1 7 ;  

F IG .   19  is   a  s e c t i o n a l   v i e w   t h r o u g h   l i n e s  

1 9 - 1 9   of  F IG .   1 8 ;  

F IG .   20  i s   a  p e r s p e c t i v e   v i e w   of   t h e   f r u i t  

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

i n t o   t h e   n e s t i n g   box  a s s e m b l y ;  

F IG .   21  is   a  v i e w   t a k e n   a l o n g   l i n e   2 1 - 2 1   o f  

FIG.  2 0 ;  

F IG .   22  i s   a  p l a n   v i e w   of  t h e   n e s t i n g   b o x  

a s s e m b l y   s h o w n   in  t he   e x p a n d e d   p o s i t i o n ;  

F IG .   23  is   a  p l a n   v i e w   of   t h e   n e s t i n g   b o x  

a s s e m b l y   shown  in  t he   n e s t e d   p o s i t i o n ;  

F IG.   24  is   a  p e r s p e c t i v e   v i e w   of   t h e  

d i p h e n y l   s h e e t   s t a c k i n g   m e c h a n i s m   t a k e n   f rom  t h e   r e a r  

of  t h e   m a c h i n e ;  

F IG.   25  i s   a  s i d e   e l e v a t i o n   v i e w   of  t h e  

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

F IG .   26  is   a  t o p  v i e w ,   p a r t i a l l y   b r o k e n  

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

in  t h e   s h e e t   p i c k u p   p o s i t i o n ;  

F I G .   27  is   s i m i l a r   to   F IG .   26,   b u t   s h o w i n g  

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

d rop   p o s i t i o n ;  

F IG.   28  is   a  s c h e m a t i c   p e r s p e c t i v e   v i e w  

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

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



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

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

F I G .   29  i s   a  c r o s s - s e c t i o n   v i e w   of   t he   v a l v e  

m e c h a n i s m   c o n t r o l l i n g   t he   f l o w   of   a i r   r e l a t i v e   to  t h e  

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

t h r o u g h   t h e   p l a t e n   h o u s i n g ;  

F IG.   30  is   a  v i e w   s i m i l a r   t o   FIG.   29  w i t h  

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

h o u s i n g ;  

F IG.   31  i s   a  c r o s s - s e c t i o n a l   v i e w   of   a  c u p  

a s s e m b l y ;  

F IG .   32  i s   a  v i ew   s i m i l a r   to   F IG .   31,   b u t  

s h o w i n g   a  f r u i t   r e t a i n e d   in  t h e   cup   a s s e m b l y ;  

F IG.   33  i s   a  s i d e   e l e v a t i o n   v i e w   of   t he   b o x  

t o p   t e l e s c o p i n g   a s s e m b l y ;   a n d  

F IG .   3 4 a ,   b  a n d   c  a r e   s c h e m a t i c   v i e w s   of  t h e  

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

D e t a i l e d   D e s c r i p t i o n   of  t h e   P r e f e r r e d   E m b o d i m e n t  

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

t h e   i n v e n t i o n   in  any  s u b s t a n t i a l   d e t a i l ,   i t   wou ld   b e  

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

in  t h e   o p e r a t i o n   of  t h e   n o v e l   p a c k a g i n g   m a c h i n e   1 0 0  

in  c o n j u n c t i o n   w i t h   t he   m a i n   c o m p o n e n t s   of   t h e  

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

of  t h e   more   s p e c i f i c   m e c h a n i s m s   of   t h e   m a c h i n e ,   w h i c h  

w i l l   be  d e s c r i b e d   s u b s e q u e n t l y .   I t   w i l l   a l s o   b e  

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

o c c u r   s i m u l t a n e o u s l y .  

T u r n i n g   now  to  FIG.   1,  t h e r e   i s   i l l u s t r a t e d  

in  o u t l i n e   f o r m   a  f r u i t   l o a d i n g   c o n v e y o r   a s s e m b l y   1 0 2  

on  w h i c h   t h e r e   is   f r u i t   103  d i r e c t e d   to  f o u r   c h u t e  

m e c h a n i s m s   104  t h a t   l e a d   to  f o u r   s e p a r a t e   l o a d i n g  

s t a t i o n s   1 0 5 a ,   1 0 5 b ,   1 0 5 c ,   105d  ( s e e   F IG.   3 ) .   When 

t h e   l o a d i n g   c o n v e y o r   102  is   a c t u a t e d ,   t h e   f r u i t   i s  

a d v a n c e d   down  t h r o u g h   the   c h u t e s   104  in   rows  u n t i l  



t h e y   a r r i v e   a t   t h e   p o s i t i o n   shown  in  FIG.   2,  w h e r e  

t h e y   a r e   s t o p p e d .   The  f r u i t   in  t he   rows  a r e   s u b -  

s e q u e n t l y   f ed   i n t o   n e s t i n g   box  a s s e m b l i e s   122  l o c a t e d  

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

box  a s s e m b l i e s   a r e   moved  to  r e c e i v e   t he   f r u i t ,   a s  

shown  s e q u e n t i a l l y   in  F IGS .   4 - 7 ,   t he   f r u i t   i s   f e d  

i n t o   t h e   n e s t i n g   box  a s s e m b l y ,   in  t he   u n n e s t e d   p o s i t i o n ,  

as  i l l u s t r a t e d   in  F IG .   22.  The  n e s t i n g   box  a s s e m b l y   i s  

t h e n   o p e r a t e d   to   n e s t   t h e   f r u i t ,   as  shown  in  F IG.   2 3 .  

A f t e r   t h e   f r u i t   has   b e e n   n e s t e d ,   t h e   p l a t e n  

a s s e m b l i e s   1 0 6 ,   w h i c h   a r e   l o c a t e d   i m m e d i a t e l y   a b o v e   t h e  

n e s t i n g   box  a s s e m b l i e s   when  t he   n e s t i n g   box  a s s e m b l i e s  

a r e   in  t h e   e x t e n d e d   p o s i t i o n ,   a r e   l o w e r e d ,   as  shown  i n  

FIG.   7,  to  p i c k   up  t h e   f r u i t   in  t he   n e s t e d   p o s i t i o n  

f rom  t he   n e s t i n g   box  a s s e m b l i e s   and  r a i s e   t hem  a b o v e  

t he   n e s t i n g   box  a f t e r   w h i c h   t h e   n e s t i n g   box  i s   r e t u r n e d  

to  t he   p o s i t i o n   shown  in  FIG.   4.  The  p l a t e n   a s s e m b l i e s  

a r e   t h e n   l o w e r e d   i n t o   t h e   c o n t a i n e r s   1 0 9 ,   t o   d e p o s i t  

t he   f r u i t   as  s h o w n   in  F IG.   5,  a f t e r   w h i c h   t h e y   r e t u r n  

to   t h e i r   u p p e r   p o s i t i o n ,   as  shown  in  FIG.   6.  A  l a y e r  

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

of  t h e   s t a t i o n s .   As  shown  in  FIG.   3,  t h e   c a r t o n   a t  

s t a t i o n   105a   r e c e i v e s   i t s   b o t t o m   l a y e r ,   a t   s t a t i o n   1 0 5 b  

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

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

As  w i l l   be  d e s c r i b e d   h e r e i n a f t e r   in  d e t a i l ,  

t he   c a r t o n s   to  be  l o a d e d   a r e   fed   i n t o   t h e   p a c k a g i n g  

m a c h i n e   on  a  f e e d   c o n v e y i n g   s y s t e m   108 .   F o l l o w i n g  

t h i s ,   t he   c o n t a i n e r s   109  a r e   i n d e x e d   to  move  to   a n o t h e r  

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

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

l o c a t e d   a t   e a c h   of   t h e   s t a t i o n s ,   e t c .  

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

s e p a r a t o r   s h e e t s   a r e   i n t r o d u c e d   a t   s t a t i o n s   105b  a n d  

1 0 5 c .   To  t h i s   e n d ,   a  v a c u u m   box  a s s e m b l y   113  i s  



s e c u r e d   to  t h e   n e s t i n g   a s s e m b l i e s   a t   s t a t i o n s   105b  a n d  

1 0 5 c ,   w h i c h   f u n c t i o n s   to  p i c k   up  a  s e p a r a t o r   s h e e t   1 2 4  

and  d r o p   i t   i n t o   t h e   c o n t a i n e r ,   as  shown  in  FIG.   7  f o r  

s t a t i o n   1 0 5 b .   A f t e r   t he   s h e e t   i s   d r o p p e d ,   a  l a y e r   o f  

f r u i t   is  d i s p o s e d   on  t op   of  t h e   s e p a r a t o r   s h e e t ,   a s  

i l l u s t r a t e d   in   F IG .   6.  As  t h e   c o n t a i n e r s   m o v e  

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

in  F IG.   3,  t h e y   t h e n   end  up  b e i n g   f u l l y   l o a d e d   a t   t h e  

f i n a l   s t a t i o n   1 0 5 d ,   a f t e r   w h i c h   t h e y   a r e   moved  to   t h e  

end  of   t h e   m a c h i n e ,   a s  s h o w n   in  F I G .   10 ,   f r o m   w h e r e  

t h e y   a r e   t r a n s v e r s e l y   moved  i n t o   a  box  t o p   t e l e s c o p i n g  

a s s e m b l y   1 1 2 ,   w h e r e   t h e y   a r e   to   r e c e i v e   t e l e s c o p i c a l l y  

a  c o n t a i n e r   t o p   111  w h i c h   i s   b e i n g   f ed   i n t o   t h e  

t e l e s c o p i n g   a s s e m b l y   112  on  a  box  t o p   f e e d   c o n v e y o r  
110.   T h i s   i s   d o n e   t h r o u g h   a  t e l e s c o p i n g   m e c h a n i s m ,  

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

s u b s t a n t i a l   d e t a i l   in  an  a p p l i c a t i o n   e n t i t l e d  

" T e l e s c o p i n g   Box  A s s e m b l y "   f i l e d   a l o n g   w i t h   t h e   i n s t a n t  

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

t h e   e x t e n t   n e c e s s a r y   to  u n d e r s t a n d   t h e   o p e r a t i o n   o f  

same  and  to   p r o v i d e   a  b a s i s   f o r   s u p p o r t i n g   w h a t e v e r  

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

a s s e m b l y   in  c o n j u n c t i o n   w i t h   t h e   p a c k a g i n g   m a c h i n e .  

The  " T e l e s c o p i n g   Box  A s s e m b l y "   i s   f i l e d   in  t h e   name  o f  

t he   same  i n v e n t o r   and  is  a s s i g n e d   to   t h e   a s s i g n e e   o f  

the   p r e s e n t   i n v e n t i o n .  

The  f i l l e d   and  c l o s e d   c o n t a i n e r s   117  a r e   t h e n  

t a k e n   away  on  a  c o n v e y o r   114 .   In  a d d i t i o n ,   t h e r e   i s  

p r o v i d e d   a  c h u t e   a d j u s t i n g   a s s e m b l y   118  f o r   a d j u s t i n g  

the   p o s i t i o n   o f   c h u t e s   104  and  a  s t a t i o n e r y   t r o u g h  

a s s e m b l y   120  t h a t   a c t   to  g u i d e   t h e   p l a t e n   h o u s i n g s   i n t o  

the   c o n t a i n e r   109  d u r i n g   t he   f i l l i n g   o p e r a t i o n .  

I t   r e m a i n s   to  n o t e   t h a t   t h e r e   a r e   m e c h a n i s m s  

p r o v i d e d   f o r   r e t a i n i n g   t he   b o x e s   in  p o s i t i o n   d u r i n g   t h e  

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



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

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

be  d i s c u s s e d   in  d e t a i l   when  d i s c u s s i n g   the   s p e c i f i c s   o f  

t h e   i n s t a n t   m a c h i n e .  

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

w i t h   t he   f e e d i n g   of  f r u i t   to   t h e   p a c k a g i n g   m a c h i n e ,   t h e  

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

c o n t a i n e r s   i n t o   t he   p a c k a g i n g   m a c h i n e s .   I t   can   b e  

a p p r e c i a t e d   t h a t   d u r i n g   s t a r t - u p   t he   m a c h i n e   can   b e  

m a n u a l l y   l o a d e d   to  p l a c e   t h e   m a c h i n e   in  t he   c o n d i t i o n  

shown  in  FIG.   3,  or  i f   d e s i r e d ,   f r u i t   can  be  w i t h h e l d  

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

t h e   m a c h i n e   r e a c h e s   t h e   c o n d i t i o n   shown  in  F IG .   3.  F o r  

our  p u r p o s e s ,   i t   w i l l   be  a s s u m e d   t h a t   t he   m a c h i n e   i s  

l o a d e d   as  shown  in  F IG.   3  and  t h e   d e t a i l e d   d e s c r i p t i o n  

w i l l   b e g i n   w i t h   the   i n t r o d u c t i o n   of  a  new  e m p t y  

c o n t a i n e r   i n t o   a  box  l o a d i n g   s t a t i o n   126 .   A f t e r   a  b o x  

is   so  i n t r o d u c e d   t he   i n d e x i n g   m e c h a n i s m   w i l l   b e  

a c t i v a t e d   to  move  t he   new  box  f r o m   t h e   l o a d i n g   s t a t i o n  

to  1 0 5 a ,   w h i c h   o c c u r s   as  t h e   c o n t a i n e r s   in  s t a t i o n s  

1 0 5 a ,   1 0 5 b ,   and  105c  a r e   moved  to   s t a t i o n s   1 0 5 b ,   1 0 5 c ,  

and  1 0 5 d ,  

r e s p e c t i v e l y ,   and  t he   m o v e m e n t   of  t he   c o n t a i n e r   i n  

s t a t i o n   105d   i n t o   p o s i t i o n   to   be  moved  i n t o   t h e   b o x  

top   t e l e s c o p i n g   a s s e m b l y   s t a t i o n   1 1 2 .  

Box  B o t t o m   S h u t t l e   and  I n d e x i n g   M e c h a n i s m  

R e f e r r i n g   now  to   F I G S .   1 4 - 1 9 ,   t h e r e   i s  

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

t he   b o x e s   to  t he   v a r i o u s   s t a t i o n s   w h e r e   t h e y   a r e   t o  

be  l o a d e d   w i t h   l a y e r s   of   f r u i t .   For  p u r p o s e s   o f  

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

t h a t   t he   b o x e s   a r e   d i s p o s e d   as  i l l u s t r a t e d   in  FIG.   3 ,  

w h e r e   t h e r e   is  one  box  d i s p o s e d   a t   e a c h   of  t h e  

s t a t i o n s .   The  box  in  t h e   l a s t   s t a t i o n   105d  i s  

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



in  t h e   n e x t - t o - t h e - l a s t   s t a t i o n   105c   w i t h   t h r e e  

l a y e r s ,   t h e   box  in  t h e   s e c o n d   s t a t i o n   105b  w i t h   t w o  

l a y e r s ,   and  t he   box  in  t h e   f i r s t   s t a t i o n   105a   w i t h  

one   l a y e r .   At  t he   l e f t   o f   F IG .   3,  t h e r e   i s  

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

c o n t a i n e r   109  i m m e d i a t e l y   t o   t h e   l e f t   of  s t a t i o n   1 0 5  

b e i n g   l o c a t e d   in  t he   box  l o a d i n g   s t a t i o n   126  i n  

p o s i t i o n   to   be  i n d e x e d   i n t o   t h e   f i r s t   s t a t i o n   1 0 5 a .  

The  p a d d l e   a s s e m b l y   200  f o r   i n d e x i n g   t h e  

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

s c h e m a t i c   o u t l i n e   fo rm  in  F I G .   10.   G e n e r a l l y  

s p e a k i n g ,   t he   p a d d l e   a s s e m b l y   i s   an  i n t e g r a t e d  

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

move  f o r w a r d l y   an  a m o u n t   to   move  the   c o n t a i n e r s   f r o m  

one  s t a t i o n   to  t he   n e x t   s t a t i o n   and  t h e n   r e a r w a r d l y  

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

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

be  r e t u r n e d   to  t h e i r   u p r i g h t   p o s i t i o n s   so  t h a t   a f t e r  

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

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

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

t h e   n e x t   i n d e x i n g   is  to   o c c u r .   The  p i v o t a l   d e s i g n   o f  

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

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

a  p r e c e d i n g   s t a t i o n   and  h a v e   to   h a v e   e n o u g h   room  t o  

r e t u r n   to   t h e i r   v e r t i c a l   p o s i t i o n   so  t h e y   may  a g a i n  

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

s t a t i o n s .   The  p a d d l e   a s s e m b l y   200  i s   r e c i p r o c a t e d   i n  

t h e   s t a t e d   m a n n e r   by  p i s t o n   212  and  c o n t r o l l e d   in  t h e  

p r o p e r   s e q u e n c e   as  w i l l   be  e x p l a i n e d   when  d i s c u s s i n g  

t h e   m e t h o d   of   o p e r a t i o n .  

B r i e f l y ,   a  c o n t a i n e r   109  to  be  l o a d e d   i s  

moved  o n t o   a  s h e l f   250  a b o v e   t h e   end  of  t h e   p a d d l e  

a s s e m b l y   200  w h i c h   w i l l   be  c a l l e d   t he   c o n t a i n e r   o r  

box  l o a d i n g   s t a t i o n   1 2 6 ,   w h i c h   is   s p a c e d   f r o m   t h e  



f i r s t   f r u i t   l o a d i n g   s t a t i o n   105a   by  an  a m o u n t  

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

l o a d i n g   s t a t i o n s .   The  box  109  is   s u b s e q u e n t l y  

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

a s s e m b l y   i s   i n d e x e d   f o r w a r d   to   move  t h e   box  f r o m   t h e  

box  l o a d i n g   s t a t i o n   i n t o   t h e   f i r s t   f r u i t   l o a d i n g  

s t a t i o n   1 0 5 a ,   and  the   o t h e r   b o x e s   in  t h e   m a c h i n e   f r o m  

t h e i r   e x i s t i n g   s t a t i o n   to   t h e   s t a t i o n   f u r t h e r   on  d o w n  

the   l i n e   or  to   t h e   e x i t   of   t h e   m a c h i n e   as  t h e   c a s e  

may  be .   At  t h i s   t i m e ,   a  new  box  i s   moved  f rom  t h e  

s t a c k   of  b o x e s   128  b e h i n d   t h e   box  l o a d i n g   s t a t i o n  

o n t o   t h e   p l a t f o r m   s h e l f   2 5 0 ,   a b o v e   t h e   p a d d l e  

a s s e m b l y   as  t h e   p a d d l e   a s s e m b l y   i s   r e t u r n e d   to  i t s  

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

s u c c e e d i n g   s t a t i o n s .  

T u r n i n g   now  s p e c i f i c a l l y   to   F IG .   16 ,   t h e r e  

is  i l l u s t r a t e d   t h e   box  l o a d i n g   s t a t i o n   126  w h e r e   b o x  

109  i s   l o c a t e d   on  t h e   box  s u p p o r t   s h e l f   250  a b o v e   t h e  

p a d d l e   a s s e m b l y   200 .   The  box  has   b e e n   moved  o n t o   t h e  

s h e l f   250  a g a i n s t   s t o p s   252  by  a  m e c h a n i s m   to  b e  

d e s c r i b e d   l a t e r .   At  t h e   p r e s c r i b e d   t i m e ,   t he   p i s t o n  

a s s e m b l y   254  i s   o p e r a t e d   to   move  t h e   k i c k p l a t e   2 5 6  

o u t w a r d l y ,   as  shown  in  F IG .   17 ,   to  move  t he   a rms  2 5 8  

l o c a t e d   on  o p p o s i t e   s i d e s   of  t h e   s u p p o r t   s h e l f   2 5 0  

f rom  t he   p o s i t i o n   shown  in  F IG.   16  to   t h a t   shown  i n  

FIG.   17  to   l o w e r   t he   box  o n t o   t h e   p a d d l e   a s s e m b l y .  

T h i s   is  a c c o m p l i s h e d   by  a rms   258  b e i n g   p i v o t a l l y  

m o u n t e d   to   t h e   f r a m e   by  p i n   260  and  c o n n e c t e d   to  t h e  

s u p p o r t   s h e l f   by  p i n   262 .   The  l o w e r e d   p a r a l l e l  

m o v e m e n t   of  t h e   box  s u p p o r t   250  i s   a d d i t i o n a l l y  

f a c i l i t a t e d   by  p r o v i d i n g   a  p a r a l l e l   l i n k a g e  

a r r a n g e m e n t   w h i c h   i n c l u d e s   l i n k s   264  l o c a t e d   o n  

o p p o s i t e   s i d e s   of   t he   c a r t o n   s u p p o r t   and  c o n n e c t e d   t o  

the   ma in   f r a m e   116  by  p i v o t   p i n   266  and  to  t h e   b o x  

s u p p o r t   by  p i n   268 .   As  t h e   box  s u p p o r t   is   l o w e r e d ,  



t h e   cam  s u r f a c e s   252a   of   s t o p   p l a t e s   252  e n g a g e  

p r o j e c t i o n s   274  l o c a t e d   on  t h e   s i d e   of  t he   ma in   f r a m e  

s u p p o r t   s t r u c t u r e   to   move  t h e   s t o p   p l a t e s   o u t   o f  

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

t e n s i o n   s p r i n g   2 7 2 .   T h u s ,   t h e   p a d d l e   a s s e m b l i e s   a r e  

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

be  moved   f o r w a r d   to   i n d e x   t h e   b o x e s .   As  p r e v i o u s l y  

m e n t i o n e d ,   t h e   p a d d l e   a s s e m b l y   200  c o n s i s t s   of   a  

s e r i e s   of   s p a c e d   p a d d l e s   2 0 2 a ,   2 0 2 b ,   2 0 2 c ,   2 0 2 d ,   a n d  

2 0 2 e ,   t h a t   c o n t a c t   t h e   b o x e s   to  move  them  f rom  o n e  

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

is   r e t r a c t e d   and  r e p o s i t i o n e d   to  move  t he   b o x e s  

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

The  p a d d l e   a s s e m b l y   200  is   made  up  of   a n g l e  

i r o n s   203  t h r o u g h   w h i c h   e x t e n d   t h e   r o d s   214  t h a t  

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

The  p a d d l e   a s s e m b l y   200  i s   m o v a b l y   s u p p o r t e d   in   a  

t r a c k   208  t h a t   i s   s e c u r e d   to   t he   ma in   f r a m e   1 1 6  

t h r o u g h   the   a c t i o n   of   r o l l e r s   206  s e c u r e d   t o  

d e p e n d e n t   p l a t e s   204  t h a t   a r e   c o n n e c t e d   to  t h e   a n g l e  

i r o n s   2 0 3 .  

The  b o x e s   w h i l e   moved  by  t h e   p a d d l e   a s s e m b l y  

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

c h a n n e l   m e m b e r s   211  and  a r e   a l i g n e d   by  t h e   v e r t i c a l  

w a l l s   of   l o n g i t u d i n a l l y   e x t e n d i n g   a n g l e   i r o n s   2 1 3 .  

As  shown  in  F IG .   19,   t h e   m o v e m e n t   of  t h e  

p a d d l e   a s s e m b l i e s   i s   a c c o m p l i s h e d   by  t he   p i s t o n  

a s s e m b l y   212  t h a t   i s   s e c u r e d   to  a  p a d d l e   f r a m e  

a s s e m b l y   d e p e n d i n g   p l a t e   210 .   T h u s ,   m o v e m e n t   of   t h e  

c y l i n d e r   rod  of   p i s t o n   212  to   t he   r i g h t ,   as  shown  i n  

FIG.   19 ,   w i l l   i n d e x   t h e   p a d d l e   a s s e m b l y ,   a n d  

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

a s s e m b l y   back   to   i t s   i n i t i a l   p o s i t i o n .   I t   i s   to  b e  

n o t e d   t h a t   a l l   o f   t h e   p a d d l e s ,   e x c e p t   t he   f i r s t   o n e ,  

2 0 2 a ,   a r e   p i v o t a l l y   m o u n t e d   a b o u t   p i n s   214 ,   so  t h a t  



t h e y   can  be  moved   c l o c k w i s e ,   as  shown  in  F IG.   19 ,   a n d  

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

a s s e m b l y   i s   r e t r a c t e d   to  p e r m i t   t he   p a d d l e   a s s e m b l y  

to  be  r e t u r n e d   to   i t s   i n i t i a l   p o s i t i o n .   S t o p   216  i s  

p r o v i d e d   to   l i m i t   c o u n t e r c l o c k w i s e   m o v e m e n t ,   and  s t o p  

218  is  p r o v i d e d   to   l i m i t   t h e   c l o c k w i s e   m o v e m e n t   o f  

the   p i v o t e d   p a d d l e s .   The  d e s i g n   is   such   t h a t   t h e  

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

They  have   c l e a r e d   t h e   box  u n d e r   w h i c h   i t   ha s   b e e n  

moved .   T h e r e   i s   no  n e e d   f o r   t h e   f i r s t   p a d d l e  

a s s e m b l y   202a   to   be  p i v o t a l l y   m o u n t e d ,   s i n c e   when  i t  

is  r e t u r n e d ,   t h e r e   i s   no  c a r t o n   u n d e r   wh ich   i t   h a s   t o  

p a s s .   A l s o ,   as  p r e v i o u s l y   m e n t i o n e d ,   the   p a d d l e  

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

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

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

r e t r a c t e d .   S p e c i f i c a l l y ,   t h e   d i s t a n c e   b e t w e e n   t h e  

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

bu t   t he   p i s t o n   s t r o k e   is   s l i g h t l y   l o n g e r   t o  

a c c o m p l i s h   t h e   a b o v e .  

R e f e r r i n g   now  to  F IG .   14 ,   t h e r e   i s  

i l l u s t r a t e d   how  a  s u b s e q u e n t   box  is   i n t r o d u c e d   o n t o  

the   box  s h e l f   250  a t   t h e   box  l o a d i n g   s t a t i o n   when  t h e  

p a d d l e   a s s e m b l y   i s   r e t r a c t e d .   The  p a d d l e   a s s e m b l y  

i n c l u d e s   a  p a i r   of  d e p e n d i n g   m e m b e r s   244  to   w h i c h   i s  

c o n n e c t e d   rod   242 .   A  l o n g i t u d i n a l l y   e x t e n d i n g   a r m  

240  is   s e c u r e d   to   rod   242  and  a t   i t s   o p p o s i t e   end  i s  

c o n n e c t e d   to   a  c l u t c h   m e c h a n i s m   238 ,   i n c l u d i n g   a  

c h a i n   s p r o c k e t   246 ,   w h i c h   e n g a g e s   c h a i n   236  and  a  

r a t c h e t   arm  248  t h a t   p r e v e n t s   m o v e m e n t   of  s p r o c k e t  

246  in  t h e   c o u n t e r c l o c k w i s e   d i r e c t i o n .   The  c h a i n  

t h a t   is  c o n n e c t e d   to   t h e   c l u t c h   m e c h a n i s m   is   d i s p o s e d  

a r o u n d   s p r o c k e t s   232 ,   234 ,   w h i c h   s p r o c k e t s   a r e  

l o c a t e d   on  r o d s   228 ,   230 ,   r e s p e c t i v e l y .   S e c u r e d   t o  

the   e n d s   of  s h a f t   229  a r e   p u l l e y s   224 ,   and  to  t h e  



e n d s   o f   s h a f t   230  a r e   p u l l e y s   226 .   S p a c e d   V - b e l t s  

222  a r e   d i s p o s e d   a r o u n d   p u l l e y s   224  and  226  and  a r e  

d r i v e n   t h e r e b y   when  t h e   c h a i n   236  is  m o v e d .  

When  in  a c c o r d a n c e   w i t h   t he   o p e r a t i o n   of   t h e  

c o n t r o l   c i r c u i t   t h e   p a d d l e   a s s e m b l y   200  is  m o v e d  

f o r w a r d ,   t h e   rod   242  moves   f o r w a r d   and  c a r r i e s   a l o n g  

w i t h   i t   arm  240 .   When  arm  240  moves   f o r w a r d ,   t h e  

c h a i n   s p r o c k e t   246  f r e e l y   r o t a t e s   in  a  c l o c k w i s e  

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

is   n o t   m o v e d .   H o w e v e r ,   when  t h e   p a d d l e   a s s e m b l y  

moves   r e a r w a r d l y   and  t h e   arm  240  is  moved  to  t h e  

l e f t ,   f r o m   a  p o s i t i o n   a d j a c e n t   rod  230,   the   s p r o c k e t  

246  c a n n o t   move  in  a  c o u n t e r c l o c k w i s e   d i r e c t i o n   a n d  

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

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

p u l l e y s   224  and  226  a r e   d r i v e n   c l o c k w i s e   and  a  b o x  

l o c a t e d   on  t h e   V - b e l t s   222  is   moved  o n t o   the   c a r t o n  

s u p p o r t   s h e l f   250  l o c a t e d   a b o v e   t he   p a d d l e   a s s e m b l y  

200.   In  o r d e r   to   more   f u l l y   a l i g n   the   p l a t e n  

a s s e m b l i e s   r e l a t i v e   to   t he   c a r t o n s   109  a t   t h e i r  

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

e a c h   of   t h e   l o a d i n g   s t a t i o n s   or  s c h e m a t i c a l l y  

i l l u s t r a t e d   in  F I G S .   3  t h r o u g h   10  a r e   e m p l o y e d .   T h e  

t r o u g h   a s s e m b l i e s   120  a r e   i n t e r c o n n e c t e d   and  r e t a i n e d  

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

p a r t i a l l y   s u p p o r t e d   v i a   b u s h i n g s   181  t h a t   s u r r o u n d  

v e r t i c a l   t r o u g h   a s s e m b l y   g u i d e   b a r s   1 8 0 .  

The  t r o u g h   a s s e m b l y   120  p r o v i d e s   f o u r  

i n d i v i d u a l   t r o u g h s   182  w h i c h   a r e   i n t e r c o n n e c t e d .  

The  t r o u g h s   182  h a v e   f o u r   d o w n w a r d l y   d e p e n d i n g  

s i d e s   186  w h i c h   a c t   as  a  f u n n e l   or  g u i d e   means   f o r  

the   f r u i t   p l a t e n   h o u s i n g s   106  as  i t   l o w e r s   f r u i t  

i n t o   t h e   b o x .   I f   t h e   c o n t a i n e r   109  is   p r o v i d e d  

w i t h   t o p   f l a p s ,   s u i t a b l e   box  l o c a t i o n   means   ( n o t  

shown)   h e l p   a s s u r e   t h a t   t h e s e   t o p   f l a p s   of  t h e  

c o n t a i n e r   a r e   n o t   in  t h e   p a t h   of  t he   f r u i t   p l a t e n  



h o u s i n g s   106  as  t h e y   l o w e r   f r u i t   i n t o   t h e   b o x e s .  

Now  t h a t   t h e   m o v e m e n t   of  t he   b o x e s   f r o m  

s t a t i o n   to   s t a t i o n   has   been   d e s c r i b e d ,   we  w i l l  

d e s c r i b e   how  t h e   f r u i t   is   fed  to  t he   i n d i v i d u a l  

s t a t i o n s   and  t h e n   to   t he   b o x e s .  

F r u i t  F e e d i n g   A s s e m b l y  

As  p r e v i o u s l y   m e n t i o n e d ,   t h e   f r u i t   103  i s  

i n i t i a l l y   f e d   to   t h e   p a c k a g i n g   m a c h i n e   on  a  f e e d  

c o n v e y o r   102  t o   f e e d   c h u t e s   104 .   A t t e n t i o n   i s   n o w  

d i r e c t e d   to   F I G S .   2 0 - 2 1 ,   w h i c h   show  t h e   d e t a i l s   o f  

the   f e e d - c h u t e   a s s e m b l y .  

The  f r u i t   f e e d e r   a s s e m b l y ' 2 8 0   c o n s i s t s   o f  

s p a c e d   g u i d e   r o w s   282  d e f i n e d   by  s p a c e d   p l a t e s   2 8 4 .  

A d j u s t a b l e   s u p p o r t   m e c h a n i s m s   286  l o c a t e d   on  t h e   r o d  

288  a r e   p r o v i d e d   to   p r o v i d e   t he   r e q u i s i t e   s p a c i n g   f o r  

the   f r u i t   b e i n g   s u p p l i e d   to  t he   f r u i t   f e e d e r  

a s s e m b l y ,   so  i t   c an   be  p r o p e r l y   i n t r o d u c e d   i n t o   t h e  

n e s t i n g   box  a s s e m b l i e s   122 .   The  rod   288  i s   l o c a t e d  

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

290.   D e t a i l s   of   t h e   m e c h a n i s m s   f o r   v a r y i n g   t h e   r o w  

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

S .N.   1 6 9 , 6 2 5 .  

The  f r u i t   i s   moved  f o r w a r d   b e t w e e n   t h e  

s p a c e d   p l a t e s   by  a  r o l l e r   c o n v e y o r   291 .   The  r o l l e r  

c o n v e y o r   i s   o p e r a t e d   by  a  c h a i n   d r i v e   m e c h a n i s m   2 9 2 .  

As  shown  in  F I G .   21 ,   e a c h   of  t he   r o l l e r s   o f   t h e  

r o l l e r   c o n v e y o r   c o n s i s t s   of  a  c e n t r a l   rod  294  d r i v e n  

by  t h e   c h a i n   d r i v e ,   and  l o c a t e d   on  e a c h   of   t h e   r o d s  

a re   f r e e l y   r o t a t a b l e   r o l l e r s   296  to   f a c i l i t a t e  

m o v e m e n t   of  t h e   f r u i t   r e l a t i v e   to   t he   r o l l e r   c o n v e y o r  

a s s e m b l y .   The  r o l l e r   c o n v e y o r   is   d r i v e n   by  a  p u l l e y  

and  f e e d - b e l t   d r i v e   m e c h a n i s m   298  shown  p a r t i a l l y   i n  

FIG.   2 0 .  

L o c a t e d   a t   t he   f r o n t   of  t h e   f r u i t   f e e d e r  

a s s e m b l y   is  a  f r o n t   g u i d e   member  300  w h i c h   a l s o  



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

g u i d e   300  p r e v e n t s   t he   f r u i t   f r om  m o v i n g   o t h e r   t h a n  

in  t he   p r e s c r i b e d   p a t t e r n .   T h e s e   rod   and  r o l l e r  

a s s e m b l i e s   a r e   d e s i g n a t e d   3 0 2 .  

The  f r u i t   f r o m   t h e   f e e d e r   a s s e m b l y   i s  

d i r e c t e d   i n t o   t h e   n e s t i n g   box  a s s e m b l i e s   122 ,   w h i c h  

a r e   shown   in  p e r s p e c t i v e   in   F IG .   20 ,   in  p l a n   v i e w   i n  

F IGS.   22  and  23  and  s c h e m a t i c a l l y   in  F IGS .   4 - 9 .   A s  

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

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

p a t t e r n   and  t h e r e a f t e r   t h e   a s s e m b l i e s   a r e   moved  t o  

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

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

a s s e m b l i e s   by  t h e   p l a t e n   a s s e m b l i e s   and  p l a c e d   in  a  

b o x .   A l l   of   t h e   n e s t i n g   box  a s s e m b l i e s   o f   t h e  

p a c k a g i n g   m a c h i n e   a r e   s e c u r e d   to   a n g l e   i r o n s   305  a n d  

a r e   m o v a b l e   t o g e t h e r   on  T h o m p s o n   r o d s   304  b e t w e e n   t h e  

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

f r u i t   f e e d i n g   s t a t i o n s   in  t h e   s e q u e n c e   as  shown  i n  

F IGS.   4 - 9 .   The  s e q u e n c e   shown  in  F I G S .   4-9  i s   t h a t  

w h i c h   o c c u r   a t   s t a t i o n   1 0 5 b .   The  n e x t i n g   b o x  

a s s e m b l i e s ,   a n g l e   i r o n s   305 ,   and  v a c u u m   b o x e d   s e c u r e d  

to  t he   n e s t i n g   box  a s s e m b l i e s   and  d e s c r i b e d  

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

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

a s s e m b l y   on  t h e   T h o m p s o n   r o d s   a r e   c o n t r o l l e d   b y  

p i s t o n   3 3 8 .  

R e f e r r i n g   now  s p e c i f i c a l l y   to   FIG.   20,   t h e  

f r u i t   f r o m   t h e   f e e d e r   a s s e m b l y   280  d r o p s   down  i n t o  

t h e   n e s t i n g   box  a s s e m b l y   as  t h e   n e s t i n g   box  a s s e m b l y  

is   moved  o u t w a r d l y   r e l a t i v e   to   t h e   f e e d e r   a s s e m b l y .  

The  n e s t i n g   b o x e s   a r e   a l l   s e c u r e d   to   f r a m e   member   3 0 5  

and  t h u s   t h e y   a r e   a l l   moved  t o g e t h e r .   For  e x a m p l e ,  

r e f e r r i n g   f i r s t   to   F IG.   6,  i t   i s   s e e n   t h a t   t h e  

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



f e e d e r   a s s e m b l y   and  no  f r u i t   is  r e c e i v e d   t h e r e b y .  

H o w e v e r ,   as  t h e   n e s t i n g   box  a s s e m b l y   is   moved  to  t h e  

r i g h t ,   as  s h o w n   in  F IG.   7,  t h e   f r u i t   i s   f r e e   to   d r o p  

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

and  is  p r e c l u d e d   f r o m   d r o p p i n g   b e t w e e n   the   c u p s   3 0 6  

by  b a r s   3 0 8 .   At  t h i s   t i m e ,   i t   is   to   be  n o t e d   t h a t   a  

s t o p   p l a t e   312  is  l o c a t e d   in  i t s   l e f t - h a n d   p o s i t i o n  

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

the   f e e d e r   a s s e m b l y   i n t o   t h e   n e s t i n g   b o x .   T h e  

o p e r a t i o n   of   t h e   f r u i t   p l a t e n   a s s e m b l i e s   106  w i l l   b e  

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

p r i o r   to  t h e   m o v e m e n t   of   t h e   n e s t i n g   box  a s s e m b l y  

f rom  t h a t   shown   in  F IG .   5  to   t h a t   shown  in  F IG.   7 ,  

t he   p l a t e n   a s s e m b l y   106  has   b e e n   moved  o u t   of   t h e   w a y  

to  p e r m i t   t h e   n e s t i n g   box  a s s e m b l y   122  to   be  moved  i n  

p o s i t i o n   o v e r   t h e   box  109  to   r e c e i v e   t h e   f r u i t .   A s  

t he   n e s t i n g   box  is   moved  f o r w a r d   to  i t s   f i n a l   - 

p o s i t i o n ,   as  shown  in  FIG.   7,  an  a n g l e   i r o n   3 1 4  

s e c u r e d   to  t h e   box  c o n t a c t s   t h e   s t o p   p l a t e   312  t o  

move  i t   f o r w a r d   to   b l o c k   any  f u r t h e r   d r o p p i n g   o f  

f r u i t   f r o m   t h e   f r u i t   f e e d e r   a s s e m b l y .   I t   i s   to   b e  

n o t e d   t h a t   when  t h e   n e s t i n g   box  is   moved  back   t o  

r e c e i v e   f r u i t ,   t h a t   a t   t h e   end  of  i t s   t r a v e l ,  

p r o j e c t i n g   f i n g e r s   318  l o c a t e d   on  t h e   n e s t i n g   b o x  

c o n t a c t   t h e   p l a t e   312  to   move  i t   o u t   of  b l o c k i n g  

p o s i t i o n   and  t h u s   a t   t h e   a p p r o p r i a t e   t i m e   p e r m i t  

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

a s s e m b l y .   R e s i l i e n t   f i n g e r s   307  p r e v e n t   u n w a n t e d  

f r u i t   f r o m   f a l l i n g   i n t o   t he   n e s t i n g   b o x .   I t   i s   to   b e  

n o t e d   t h a t   t h e   n e s t i n g   box  a s s e m b l y   c o n s i s t s   of  a  b o x  

w i t h i n   a  b o x .   The  l a r g e r   box  313  i n c l u d e s   a  p o r t i o n  

315  t h a t   i s   c o v e r e d   by  r o l l e r s   317  so  t h a t   when  t h e  

box  a s s e m b l y   i s   e x t e n d e d   as  shown  in  FIG.   20  t h e  

f r u i t   w i l l   be  p r e v e n t e d   f rom  d r o p p i n g   o u t   of  t h e  

f e e d e r   a s s e m b l y   280  by  t h e   r o l l e r   s e c t i o n   3 1 7 .  



By  p r o v i d i n g   t h e   u n i q u e   box  w i t h i n   a  b o x  

a r r a n g e m e n t   t h e   n e s t i n g   box  a s s e m b l y   can  be  r e a d i l y  

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

a r t i c l e s .   The  i l l u s t r a t e d   box  can   be  r e m o v e d   and  a  

box  w i t h   a  d i f f e r e n t   n e s t i n g   a r r a n g e m e n t   can   b e  

r e a d i l y   p l a c e d   t h e r e i n .  

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

a t   t h e   s t a t i o n s ,   b u t   p r i o r   to   t h e   o p e r a t i o n   of   t h e  

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

t h e   n e s t i n g   box  and  p e r m i t   t h e   n e s t i n g   box  to   b e  

w i t h d r a w n   and  t h e   f r u i t   to   be  d r o p p e d   i n t o   t h e  

c o n t a i n e r ,   t h e   f r u i t   has   to   be  n e s t e d ,   and  t h e  

a p p a r a t u s   f o r   s h o w i n g   t h i s   i s   i l l u s t r a t e d   in  F I G S .  

20,  22,   and  23.  As  shown  in  FIG.   22,  t h e   c u p s   3 0 6  

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

t h e   f r u i t   f r o m   t he   f r u i t   f e e d e r   a s s e m b l y   ( f i n g e r s   3 0 7  

and  r o l l e r   b a r s   308  h a v e   n o t   b e e n   shown  to   s i m p l i f y  

t h e   f i g u r e s ) .   T h e s e   c u p s   306  a r e   l o c a t e d   on  s p a c e d  

b a r s   3 2 0 ,   3 2 2 ,   324 ,   326 .   The  s p a c e d   b a r s   a r e  

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

c o n n e c t i n g   p l a t e s   330 .   T h u s ,   i t   can  be  s e e n   t h a t  

when  b a r   320  is   o p e r a t e d   i t   w i l l   move  t h r o u g h   t h e  

l o s t   m o t i o n   c o n n e c t i o n   and  t h e n   move  bar   3 2 2 ,   w h i c h  

w i l l   move  t h r o u g h   t he   l o s t   m o t i o n   c o n n e c t i o n   3 3 0 ,   a n d  

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

shown  in  F I G .   23.  T h i s   i s   a c c o m p l i s h e d   by  a  rod   328  

t h a t   i s   c o n n e c t e d   to  t h e   f i r s t   ba r   320  in  e a c h   of   t h e  

n e s t i n g   box  a s s e m b l i e s ,   w h i c h   rod   is   o p e r a t e d   by  a  

p i s t o n   a s s e m b l y   329 .   B r i e f l y ,   m o v e m e n t   of   t h e   p i s t o n  

a s s e m b l y   329  in  one  d i r e c t i o n   w i l l   n e s t   t h e   c u p s   3 0 6  

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

r e t u r n   to  t h e   u n n e s t e d   p o s i t i o n   shown  in  F IG .   2 2 .  

The  p i s t o n   a s s e m b l y   329  i s   s e c u r e d   to  a  b r a c e   m e m b e r  

331  t h a t   is   s e c u r e d   to   t h e   t r a n s v e r s e l y   m o v a b l e   a n g l e  

i r o n   f r a m e   m e m b e r s   3 0 5 .  



R e f e r r i n g   b r i e f l y   to   FIG.   3,  in  t h e  

i l l u s t r a t e d   e m b o d i m e n t   by  way  of   e x a m p l e   o n l y   t h e r e  

is  shown  t h a t   t h e r e   a r e   p r o v i d e d   s e p a r a t o r   s h e e t s   1 2 4  

at   s t a t i o n s   105b  and  1 0 5 c ,   w h i c h   s e p a r a t o r   s h e e t s  

s e r v e   a  d u a l   f u n c t i o n   of  s e p a r a t i n g   a d j a c e n t   rows  o f  

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

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

d u r i n g   s h i p m e n t .   In  t h e   i n s t a n t   c a s e ,   t h e   s e p a r a t o r  

s h e e t s   a r e   d i p h e n y l   s h e e t s .  

T u r n i n g   now  to  F I G S .   2 4 - 2 7   t h e r e   i s  

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

s h e e t s   a t   s t a t i o n s   105b  and  1 0 5 c .   The  d i p h e n y l  

s h e e t s   a r e   s t a c k e d   in  s t a c k   334  l o c a t e d   on  p l a t f o r m s  

336.   In  o r d e r   to  t a k e   a  s h e e t   f r o m   t h e   s t a c k   334  a n d  

p l a c e   i t   in   t h e   c o n t a i n e r ,   t h e r e   is   a  v a c u u m   b o x  

a s s e m b l y   113  t h a t   is   s e c u r e d   to   t h e   b o t t o m   of   t h e  

n e s t i n g   box  a s s e m b l i e s   l o c a t e d   a t   s t a t i o n s   105b   a n d  

105c  and  t h u s   moves   w i t h   t h e   n e s t i n g   box  a s s e m b l i e s .  

The  s h e e t   s t a c k   334  i s   l o c a t e d   on  a  p l a t f o r m   3 3 6 ,  

w h i c h   p l a t f o r m   is   b i a s e d   u p w a r d l y   by  s p r i n g s   3 3 8  

d i s p o s e d   a b o u t   r o d s   340  and   l o c a t e d   b e t w e e n   p l a t e s  

336  and  s u p p o r t   p l a t e   342 .   The  m o v e m e n t   of   t h e   s h e e t  

s t a c k   is   c o n t r o l l e d   by  p i s t o n   a s s e m b l y   344 ,   w h i c h  

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

vacuum  box  1 1 3 ,   and  a f t e r   i t s   e n g a g e m e n t   t h e r e w i t h  

t he   p l a t e   342  c o n t a c t s   t h e   m i c r o s w i t c h   346 ,   w h i c h  

t u r n s   o f f   t h e   p i s t o n   and  r e t u r n s   t h e   p i s t o n   and  s t a c k  

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

c o n t a c t   w i t h   t h e   vacuum  box  1 1 3 .   The  v a c u u m   in  t h e  

b o x e s   113  i s   c o n t r o l l e d   by  v a c u u m   pump  339 .   I t   i s   t o  

be  n o t e d   t h a t   t h e   p l a t e   342  had  d e p e n d i n g   t h e r e f r o m  

p l a t e   343  to   w h i c h   a r e   s e c u r e d   b u s h i n g   b l o c k s   3 4 5  

w h i c h   s l i d e   on  r o d s   347  t h a t   a r e   p a r t   of  t h e   m a i n  

f r a m e   s t r u c t u r e   of  t he   m a c h i n e .   The  s u p p o r t  

s t r u c t u r e   f o r   t he   s t a c k   of   s e p a r a t o r   s h e e t s   shown   a t  



t h e   l e f t   in  F IG.   24  is   i d e n t i c a l   to   t h a t   i l l u s t r a t e d  

f o r   t h e   s h e e t   s t a c k   on  t h e   r i g h t   b u t   has   n o t   b e e n  

d r a w n   to  s i m p l i f y   t h e   f i g u r e .  

As  t h e   v a c u u m   box  i s   moved  to   t he   r i g h t ,   a s  

shown  in  F IGS.   6  and  7,  t h e   v a c u u m   box  is   in  t h e  

c o n d i t i o n   shown  in  F IG .   26 ,   w h e r e i n   t h e r e   is   a  s u c t i o n  

d rawn   t h r o u g h   p o r t s   360  and  t h e   p o r t s   358  l e a d i n g   t o  

t h e   a t m o s p h e r e   i s   b l o c k e d   by  c l o s u r e   3 5 6 .   H o w e v e r ,  

when  t h e   v a c u u m   box  113  i s   moved   to   t h e   p o s i t i o n   s h o w n  

in  F IG .   7,  t h e   rod   350  s e c u r e d   to   t h e   v a c u u m   box  i s  

e n g a g e d   and  i t   i s   moved  to   t h e   l e f t   to   o p e n   c l o s u r e   3 5 6  

and  b l o c k   o f f   o p e n i n g s   3 6 0 ,   w i t h   t h e   r e s u l t   t h a t   a i r   i s  

i n t r o d u c e d   i n t o   t h e   box  and  t h e   s h e e t   d r o p s   o n t o   t h e  

l a y e r   o f   f r u i t ,   as   shown  in  F IG .   7 .  

Now  t h a t   t h e   f r u i t   i s   in   t h e   p o s i t i o n   s h o w n  

in  F IG .   7,  t h e   p l a t e n   a s s e m b l i e s   106  a r e   l o w e r e d   a n d  

moved  i n t o   e n g a g e m e n t   as  shown  in  F I G .   8,  w h e r e i n   t h e  

c u p s   144  e n g a g e   t h e   f r u i t   and  t h e   a s s e m b l i e s   a r e  

o p e r a t e d   to  r e t a i n   t h e   f r u i t   in  p o s i t i o n   and  r a i s e  

t h e   f r u i t   i n t o   t h e   p o s i t i o n   shown  in  F IG .   9,  a f t e r  

w h i c h   t h e   n e s t i n g   box  a s s e m b l i e s   122  a r e   moved  o u t   o f  

t he   way,   as  shown  in  F IG .   4,  and  t h e n   t h e   f r u i t   i s  

moved  i n t o   t he   c o n t a i n e r   as  shown  in  F IG.   5 .  

The  o p e r a t i o n   of   t h e   f r u i t   p l a t e n   a s s e m b l y  

i s   s e t   f o r t h   b e l o w .  

F r u i t   P l a t e n   A s s e m b l y  

R e f e r r i n g   now  to  F I G S .   28  t h r o u g h   32,  t h e  

f r u i t   p l a t e n   a s s e m b l i e s   106  w i l l   now  be  d e s c r i b e d   i n  

g r e a t e r   d e t a i l .   The  f r u i t   p l a t e n   a s s e m b l y   1 0 6  

o c c u p i e s   an  u p w a r d   p o r t i o n   of   t h e   m a c h i n e   f r a m e   1 1 6 ,  

as  b e s t   shown  in  F IG.   28.   The  f r u i t   p l a t e n  

a s s e m b l i e s   106  a r e   p r o g r a m m e d   to  be  m o v e d  

s i m u l t a n e o u s l y   w h e n e v e r   f r u i t   i s   v e r t i c a l l y   p i c k e d   u p  
f rom  t h e   n e s t i n g   box  a s s e m b l i e s .   T h i s   c o n t r o l   i s  

f a c i l i t a t e d   u s i n g   e l e c t r i c a l   c i r c u i t r y ,   as  w i l l   b e  



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

m e r e l y - d i r e c t e d   to  t h e   m e c h a n i c a l   a s p e c t s   of   t h e  

f r u i t   p l a t e n   a s s e m b l y   1 0 6 .  

The  s u p p o r t   f o r   t h e   f r u i t   p l a t e n   a s s e m b l i e s  

106  i s   c o m p r i s e d   g e n e r a l l y   of   a  U - s h a p e d   c h a n n e l   r a i l  

f r a m e   member   130  w h i c h   e x t e n d s   t h e   f u l l   l e n g t h   of  t h e  

m a c h i n e   1 0 0 ,   as  b e s t   s e e n   in   F i g .   28.  T h i s   c h a n n e l  

130  i s   s u p p o r t e d   by  c h a n n e l   s u p p o r t s   132  t h a t   f o r m  

p a r t   of   t h e   ma in   m a c h i n e   f r a m e .  

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

134  a r e   moved  v e r t i c a l l y   to   l i f t   t he   f r u i t   f r o m   t h e  

n e s t i n g   box  a s s e m b l i e s   and  t h e n   d e p o s i t   them  i n t o   a  

b o x .   To  f a c i l i t a t e   t h i s ,   v e r t i c a l   g u i d e   b a r s   136  a r e  

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

p l a t e n   h o u s i n g s   134  and  a r e   a d a p t e d   to  s l i d e   w i t h i n  

s u i t a b l e   s l e e v e s   138  w h i c h   a r e   f i x e d   a t   t h e i r   l o w e r  

end  to   t h e   r a i l   130 .   A  v e r t i c a l   p i s t o n   a s s e m b l y   1 3 9  

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

h o u s i n g s   1 3 4 ,   and  one  of   t h e s e   i s   p r o v i d e d   f o r   e a c h  

f r u i t   p l a t e n   h o u s i n g   1 3 4 .   The  o p e r a t i o n   of   e a c h  

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

d e p e n d i n g   on  how  f a r   t h e   p l a t e n   a s s e m b l y   i s   to   m o v e  

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

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

h o u s i n g s   1 3 4 ,   i t   w i l l   be  s e e n   f r o m   FIGS.   31  and  3 2  

t h a t   a  b o t t o m   p l a t e   140  i s   p r o v i d e d   w i t h   a p e r t u r e s  

142  ( o n l y   one  of  w h i c h   i s   s h o w n )   w h i c h   a r e   a r r a n g e d  

in  a  p r e d e t e r m i n e d   p a t t e r n .   Each   of  t h e s e   a p e r t u r e s  

142  r e c e i v e s   a  cup  a s s e m b l y   144  w h i c h   f a c i l i t a t e s ,   i n  

c o n j u n c t i o n   w i t h   a  v a c u u m   pump  a s s e m b l y   w h i c h   w i l l  

l a t e r   be  d e s c r i b e d ,   t h e   l i f t i n g   of  f r u i t   f r om  t h e  

n e s t i n g   box  a s s e m b l i e s   1 2 2 .   When  t he   f r u i t   p l a t e n  

h o u s i n g   134  is  in  a  v a c u u m   c o n d i t i o n   as  in  F IG.   8 ,  

a i r   i s   s u c k e d   i n t o   t he   h o u s i n g   134  g e n e r a l l y   in  t h e  

d i r e c t i o n   of  t he   a r r o w   a l o n g   p a s s a g e   146  as  shown  i n  



FIG.   32.   When  p o s i t i o n e d   o v e r   t h e   f r u i t ,   t h i s  

f a c i l i t a t e s   r e t a i n i n g   t h e   f r u i t   in  t h e   c u p s   144  b y  

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

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

c r e a t e d   by  t h e   a i r   f l o w   a r o u n d   t h e   f r u i t   and  t h r o u g h  

t h e   c u p s   144  i n t o   t h e   f r u i t   p l a t e n   v a c u u m   h o u s i n g  

1 3 4 ,   w h i c h   r e s u l t s   in  a  p o s i t i v e   d i f f e r e n t i a l  

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

r e s p e c t i v e   c u p s   w h i l e   t h e   h o u s i n g   134  i s   b e i n g  

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

122  and  moved  v e r t i c a l l y   d o w n w a r d   i n t o   t h e   c o n t a i n e r s  

1 0 9 .   When  t h e   p l a t e n   i s   l o c a t e d   in  t h e   c o n t a i n e r   a n d  

t h e   f r u i t   i s   to   be  r e l e a s e d   as  in  F IG .   5,  t h e   f l o w   o f  

a i r   in  p a s s a g e   146  i s   r e v e r s e d   by  way  of   a  v a l v e  

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

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

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

u n d e r s t o o d   t h a t   t h e   t e r m   " v a c u u m "   has   b e e n   u s e d   f o r  

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

w h e r e   a i r   f l o w s   u p w a r d   t h r o u g h   t he   c u p s   144 ,   or  w h e r e  

a  s u b - a t m o s p h e r i c   a i r   p r e s s u r e   c o n d i t i o n   e x i s t s   in  a  

v a c u u m   h o u s i n g   1 3 4 .  

The  f r u i t   p l a t e n   h o u s i n g s   134  a r e   l o w e r e d   t o  

d i f f e r e n t   l e v e l s   in  t h e   c o n t a i n e r s   or  c a r t o n   b o t t o m s  

1 0 9 ,   as  d e t e r m i n e d   by  how  many  l a y e r s   of   f r u i t   h a v e  

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

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

p l a t e n   h o u s i n g   s t o p   m e c h a n i s m   ( n o t   shown)   a s s o c i a t e d  

w i t h   t h e   f r u i t   p l a t e n   v e r t i c a l   g u i d e   b a r s   136  a n d  

f r u i t   p l a t e n   v e r t i c a l   p i s t o n   139 .   The  s t o p   p o s i t i o n s  

c a n ,   o f   c o u r s e ,   be  a d j u s t e d ,   when  d e s i r e d ,   to   l o a d  

d i f f e r e n t   s i z e d   f r u i t .  

The  b o t t o m   p l a t e s   140  of   t h e   f r u i t   p l a t e n  

h o u s i n g s   134  a r e   c a p a b l e   of   b e i n g   r e m o v e d   a n d  



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

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

For  i l l u s t r a t i v e   p u r p o s e s ,   FIG.   32  shows   t h e  

c o n s t r u c t i o n   of   a  cup   a s s e m b l y   144  s e c u r e d   to   t h e  

p l a t e   140  of  a  f r u i t   p l a t e n   v a c u u m   h o u s i n g   1 3 4 .  

T h e s e   c u p s   144  a r e   m o u n t e d   on  a  t u b u l a r   member  1 4 8  

and  a r e   s p r i n g - b i a s e d   by  s p r i n g   150  a g a i n s t   a  

d e p e n d i n g   f l a n g e   p o r t i o n   152 .   As  can  be  s e e n   in  F I G .  

32,  when  a  cup   144  i s   l o w e r e d   to   r e c e i v e   a  p i e c e   o f  

f r u i t   F  f rom  t h e   n e s t i n g   box  a s s e m b l y ,   t he   cup  144  i s  
moved  u p w a r d l y   a g a i n s t   t he   a c t i o n   of  t he   s p r i n g   1 5 0 .  

In  t h i s   way,   t h e   c u p s   144  a r e   d e s i g n e d   to   be  m o v e d  

s l i g h t l y   so  as  to   m i n i m i z e   any  b r u i s i n g   of  f r u i t   w h e n  

i t   is  p i c k e d   up ,   and  a l s o   f a c i l i t a t e s   p a c k i n g   v a r y i n g  
s i z e s   of  f r u i t ,   w i t h i n   a  g i v e n   r a n g e   of  t o l e r a n c e .  

Vacuum  M a n i f o l d   A s s e m b l y  

The  c o n t r o l   of   t h e   f l o w   of   a i r   r e l a t i v e   t o  

t h e   cups   144  i s   r e g u l a t e d   by  a  v a c u u m   m a n i f o l d  

a s s e m b l y   w h i c h   i n c l u d e s   two  v a c u u m   pumps  154  s e c u r e d  

in  p o s i t i o n   r e l a t i v e   to   t h e   f r a m e   s t r u c t u r e   of   t h e  

m a c h i n e   as  shown  in  F IG .   28.  The  a i r   f l ow  in  l i n e  

170  is  d e t e r m i n e d   by  t h e   s c h e m a t i c a l l y   i l l u s t r a t e d  

p i s t o n - o p e r a t e d   f l o w   c o n t r o l   m e c h a n i s m   158 .   One  o f  

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

f o r   s t a t i o n s   1 0 5 a   and  105b  and  t h e   o t h e r s   f o r  

s t a t i o n s   105c   and  1 0 5 d .   They  a r e   i d e n t i c a l   and  o n l y  

one  of  w h i c h   w i l l   be  d e s c r i b e d .   The  f l o w - c o n t r o l  

m e c h a n i s m   c o n s i s t s   of   a  f i r s t   p l a t e   160  h a v i n g  

o p e n i n g s   162 ,   164  l e a d i n g   to   c o n d u i t s   166 ,   1 6 8  

c o n n e c t e d   to  o p p o s i t e   s i d e s   of  t h e   vacuum  pump  1 5 4  

and  a  s e c o n d   p l a t e   169  h a v i n g   an  o p e n i n g   1 7 1  

c o n n e c t e d   up  to   c o n d u i t   170  l e a d i n g   to  c o n d u i t s   1 7 2  

c o n n e c t e d   to  e a c h   of   t h e   p l a t e n   h o u s i n g s   134 .   P l a t e  

169  i n c l u d e s   an  o p e n i n g   173  w h i c h   is   a l i g n e d   w i t h  

o p e n i n g   164  when  a i r   i s   p u l l e d   in  f rom  the   a t m o s p h e r e  



as  whon  in   F IG .   30.  C o n t r o l l e d   o p e r a t i o n   of   t h e  

p i s t o n   a s s e m b l y   174  c o n t r o l s   t h e   p o s i t i o n   of   p l a t e  

169  to   d e t e r m i n e   w h e t h e r   t h e r e   is   a  p o s i t i v e   o r  

n e g a t i v e   p r e s s u r e   in  c o n d u i t   170 .   The  p i s t o n  

a s s e m b l y   174  i s   c o n t r o l l e d   by  t he   e l e c t r i c a l  

c i r c u i t r y ,   as  w i l l   be  l a t e r   d e s c r i b e d .   C o n d u i t   1 7 0  

is  e i t h e r   in   c o m m u n i c a t i o n   w i t h   c o n d u i t   168  to   c r e a t e  

a  v a c u u m   c o n d i t i o n ,   as  shown  in  F IG .   29,  or  w i t h  

c o n d u i t   166  to   c r e a t e   a  p r e s s u r e   c o n d i t i o n ,   as  s h o w n  

in  F IG .   30.   When  l o a d i n g   or  c a r r y i n g   t he   f r u i t ,   a i r  

w i l l   be  w i t h d r a w n   t h r o u g h   c o n d u i t s   172  and  170  t o  

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

t h e   f r u i t   in   t h e   c u p s ,   w h e r e a s   when  t h e   f r u i t   p l a t e n  

a s s e m b l i e s   106  a r e   to   d e p o s i t   t h e   f r u i t ,   a i r   f l o w s  

t h r o u g h   c o n d u i t s   170  and  1 7 2 ,   w h i c h   a c t s   to   a i d   i n  

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

C o n d u i t s   170  and  172  i n c l u d e   f l e x i b l e  

t u b i n g ,   as  shown  in  F IG .   28 ,   to   f a c i l i t a t e   m o v e m e n t  

of  t h e   f r u i t   p l a t e n   h o u s i n g s   1 3 4 ,   as  w e l l   as  f l o w  

c o n t r o l   m e c h a n i s m   1 5 8 .  

Box  Top  F e e d e r   A s s e m b l y  

R e f e r r i n g   now  to  F I G S .   1  and  1 0 - 1 3 ,   t h e r e   i s  

i l l u s t r a t e d   in  b o t h   s c h e m a t i c   and  in  d e t a i l   f o r m   t h e  

m e c h a n i s m   110  f o r   p r o v i d i n g   box  t o p s   to  t h e  

t e l e s c o p i n g   s t a t i o n   1 1 2 ,   w h e r e   t h e y   a r e   to  b e  

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

i n i t i a l l y   p l a c e d   on  a  p l a t f o r m   400 ,   a f t e r   w h i c h   t h e y  

a r e   moved  t r a n s v e r s e l y   o n t o   a  p l a t f o r m   402  a g a i n s t  

the   s t o p   404 .   A  p r e s s u r e   p l a t e   406  w h i c h   is   a d a p t e d  

to  c o n t a c t   t h e   box  t o p   i s   moved  by  a  c y l i n d e r   4 0 8 ,   t o  

move  t h e   box  t o p   p a s t   t h e   m a r k i n g   r o l l s   410  o n t o   a  

V - b e l t   c o n v e y o r   412  w h i c h   i s   in  c o n s t a n t   m o t i o n .   T h e  

c o n v e y o r   t h e n   moves   t h e   box  t o p s   t h r o u g h   g u i d e s   4 4  

( s ee   F IG .   3)  i n t o   t h e   t e l e s c o p i n g   s t a t i o n .  



E l e c t r i c a l   C o n t r o l   C i r c u i t r y  

R e f e r r i n g   now  to  F IGS .   34a ,   b,  and  c,   t h e  

e l e c t r i c a l   c o n t r o l   c i r c u i t r y   of  the   p a c k i n g   m a c h i n e  

w i l l   now  be  d e s c r i b e d   in  g r e a t e r   d e t a i l .   E l e c t r i c a l  

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

w h i c h   s e n s e   m o v e m e n t   of  v a r i o u s   p a r t s   of  t h e   m a c h i n e  

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

c o n d i t i o n s .   Fo r   e a s y   c o n v e n i e n c e ,   c e r t a i n   c i r c u i t  

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

r e f e r r e d   to   by  t h e i r   l o c a t i o n   w i t h   a  l i n e   n u m b e r .  

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

the   F IGS .   3 4 a ,   b ,   and  c .  

R e f e r r i n g   now  to  l i n e   n u m b e r s   Ll   and  L18  i n  

FIGS.   34a  and  b ,   r e s p e c t i v e l y ,   c a r r i a g e   f r o n t   r e l a y  

and  c a r r i a g e   r e a r   r e l a y   a r e   two  i n d e p e n d e n t   r e l a y s  

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

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

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

the   f r u i t   c o n v e y o r   and  o v e r   t he   s e p a r a t o r   s h e e t s ,   o r  

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

m e m b e r s   ( 2 1 1 ) .   L S - 1   and  L S - 1 8 ,   r e s p e c t i v e l y ,   a r e  

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

m o v e m e n t   of  t h e   c a r r i a g e   a s s e m b l y ,   when  in  t h e  

e x t r e m e   f r o n t   or  t h e   e x t r e m e   r e a r   p o s i t i o n s ,  

r e s p e c t i v e l y .  

When  t h e   m a i n   power   to  t he   m a c h i n e   i s  

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

l o c a t e d   o v e r   c h a n n e l   m e m b e r s   ( 2 1 1 ) .   Such  p o s i t i o n i n g  

of  t he   c a r r i a g e   a s s e m b l y   d i c t a t e s   t h a t   s w i t c h e s   L S - 1  

and  LS-2   w i l l   be  c l o s e d   when  t he   m a i n   p o w e r   to  t h e  

main   p a c k a g i n g   m a c h i n e   i s   i n i t i a l l y   a p p l i e d .  

L i n e s   3  and  4  a l l o w   s e l e c t i o n   of  a u t o m a t i c   or  m a n u a l  

o p e r a t i o n   of  t h e   p a c k a g i n g   m a c h i n e   v i a   mode  s w i t c h  

MS-1  ( l i n e   3 a ) .   The  a u t o m a t i c   mode  w i l l   be  d e s c r i b e d  

f i r s t .   R e f e r r i n g   now  to  t he   s e r i e s   c o n n e c t i o n s   i n  



l i n e   5,  a l l   p r e o p e r a t i v e   c o n d i t i o n s   m u s t   be  met   f o r  

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

m o d e .   T h e r e f o r e ,   t h e   a u t o m a t i c   r e l a y   and  c a r r i a g e  

f r o n t   r e l a y   w i l l   be  e n e r g i z e d   due  to  t h e   s w i t c h   L S - 1  

b e i n g   c l o s e d .   B l o w e r s   1  and  2  a u x i l i a r y   r e l a y s   ( l i n e  

5)  m u s t   be  c l o s e d ,   s i g n i f y i n g   t h a t   b l o w e r s   1  and  2 

a r e   o p e r a t i v e .   The  t o p ,   c o n t a i n e r ,   and  f r u i t   s e n s o r s  

m u s t   f i n d   a  t o p   ( 1 1 1 ) ,   a  c o n t a i n e r   ( 1 0 9 ) ,   and  f r u i t  

( 103 )   in  p l a c e .   I f   a l l   t h e s e   c o n d i t i o n s   e x i s t ,  

c u r r e n t   w i l l   f l o w   i n t o   t h e   o n - d e l a y   t i m e r ,   s i n c e   L S - 1  

is   l a t c h e d   and  t h e   o n - d e l a y   t i m e r   c o i l   i s   e n e r g i z e d .  

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

m o m e n t a r y   s w i t c h   LS-2   ( l i n e   9)  to  be  p e r f o r m e d   b e f o r e  

t h e   p l a t e n   h e a d s   (106)   move  down  to  p i c k   up  f r u i t .  

T h e r e f o r e ,   s i n c e   L S - 1   i s   l a t c h e d   and  t h e   c a r r i a g e  

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

e n e r g i z e d ,   so  t h e   f r u i t   s t o p   p l a t e   (312)   moves   i n t o  

p l a c e   s t o p p i n g   t h e   f r u i t   f l o w   in  l i n e .  9 .   In  l i n e   1 0 ,  

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

n e s t i n g   cup  r e l a y   w i l l   be  e n e r g i z e d   a l l o w i n g   t h e  

p i s t o n   (329)  to   move  t h e   c u p s   (306)  i n t o   t h e i r   n e s t e d  

p o s i t i o n .   In  l i n e   11 ,   t h e   e n e r g i z i n g   of   t h e   c a r r i a g e  

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

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

m e c h a n i s m   (158)   to   move  to  t h e   vacuum  c o n d i t i o n .  

In  l i n e   12 ,   t h e   o f f - d e l a y   t i m e r   c o i l   i s   a l s o  

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

by  t h e   c l o s i n g   of   m o m e n t a r y   s w i t c h   LS-2   h a v e   b e e n  

c o m p l e t e d   and  t h e   m a c h i n e   can   c o n t i n u e   w i t h   i t s  

c y c l e .   As  t h e   c y c l e   c o n t i n u e s ,   t h e   p l a t e n   h e a d s   m o v e  

d o w n w a r d   in  l i n e   6  to   p i c k   up  t he   f r u i t   t h a t   h a s   b e e n  

d e p o s i t e d   i n t o   c u p s   (306)   a f t e r   t he   c a r r i a g e   w a s  

moved   to  t h e   f r o n t   of  t h e   m a c h i n e   f a c i l i t a t e d   by  t h e  

e n e r g i z i n g   of   t h e   c a r r i a g e   f r o n t   r e l a y   c o i l   in   l i n e  

2.  When  t h e   p l a t e n   h e a d s   r e a c h   t h e i r   f u l l   e x t r e m e  



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

t h e   c a r r i a g e   c o n t a i n e r   n e s t i n g   box  i s   in  t h e   f r o n t   o f  

t h e   m a c h i n e ,   s w i t c h   LS-3   in  l i n e   13  c l o s e s .   T h i s  

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

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

t h e   n e s t e d   c u p s   ( 1 2 2 ) .  

L o o k i n g   now  to  l i n e s   13,   14,   and  15  of   F I G .  

3 4 b ,   s w i t c h   LS-4   is   c l o s e d   when  the   p l a t e n   h e a d s ,   now 

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

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

c a r r i a g e   a s s e m b l y   moves   to   t h e   r e a r   ( l i n e   14)  and  t h e  

c u p s   (306)   a r e   u n n e s t e d   ( l i n e   1 5 ) .   The  c l o s i n g   o f  

s w i t c h   LS-5   ( l i n e   1 8 ) ,   by  t h e   m o v e m e n t   of   t h e  

c a r r i a g e   a s s e m b l y   to   t h e   r e a r ,   c a u s e s   t h e   c a r r i a g e  

r e a r   r e l a y   c o i l   ( l i n e   18)  to   e n e r g i z e   t h e   c a r r i a g e  

r e a r   r e l a y ,   c l o s i n g   c a r r i a g e   r e a r   r e l a y   c o n t a c t s .  

M o m e n t a r y   s w i t c h   LS-6   in  l i n e   19  i s   c l o s e d   j u s t   a f t e r  

s w i t c h   LS-5   in  l i n e   18 ,   by  t h e   same  m o v e m e n t   of   t h e  

c a r r i a g e   a s s e m b l y   to   t h e   r e a r .   S i n c e   t h e   c a r r i a g e  

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

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

r u n n i n g ,   t he   d i p h e n o y l   s h e e t   p l a t e s   (346)   move  u p w a r d  

( l i n e   19)  u n t i l   s w i t c h e s   L S - 7 a   and  L S - 7 b   ( l i n e   2 1 )  

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

t h a t   a  d i p h e n y l   s h e e t   (334)   h a s   b e e n   l i f t e d   by  t h e  

v a c u u m   box  a s s e m b l y   (113)   and  t h e   d i p h e n y l   s h e e t  

p l a t e s   r e t u r n s   to  t h e i r   down  p o s i t i o n .  

S i m u l t a n e o u s l y ,   in  l i n e   26,   s i n c e   t he   c a r r i a g e   r e a r  

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

r e l a y   h a s   b e e n   c l o s e d   by  s e l e c t i o n s   in  l i n e   4,  t h e  

p l a t e n   h e a d s   (106)   b e g i n   to   t r a v e r s e   d o w n w a r d   i n t o  

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

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

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



s w i t c h   LS-8   is   c l o s e d   ( l i n e   2 2 ) .   S i n c e   t h e   c a r r i a g e  

a s s e m b l y   i s   a t   t h e   r e a r   of  t h e   m a c h i n e   and  c a r r i a g e  

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

l i n e s   22 ,   23,   24 ,   and  25  a r e   p e r f o r m e d .   T h i s   i s  

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

t he   p r o p e r   r e l a y   c o n t a c t s .   S p e c i f i c a l l y ,   t h e   p l a t e n  

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

p i s t o n - o p e r a t e d   c o n t r o l   m e c h a n i s m   (158)   to   move  t o  

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

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

c o n t a i n e r   ( l i n e   2 2 ) .   S i m u l t a n e o u s l y ,   t h e   f r u i t   s t o p  

r o d s   (302)   o p e n   to   a l l o w   f r u i t   to   f l o w   i n t o   t he   c u p s  
when  t h e   c a r r i a g e   a s s e m b l y   b e g i n s   i t s   n e x t   m o v e m e n t  

to  t h e   f r o n t   of   t h e   m a c h i n e   ( l i n e   2 3 ) .   A l s o ,   t h e  

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

c o n t a i n e r s   ( l i n e   24)  and  a  c o u n t e r   i s   a d v a n c e d  

s i g n a l l i n g   t h e   c o m p l e t i o n   of   one   c y c l e   of  t h e   m a c h i n e  

( l i n e   2 5 ) .  

Upon  t h e   p l a t e n   h e a d s   r e a c h i n g   t h e i r   f u l l  

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

s w i t c h   L S - 4   in   l i n e   14  c l o s e s .   S i n c e   t he   c a r r i a g e   i s  

now  a t   t h e   r e a r   of   t he   m a c h i n e   ( u n d e r   t h e   f r u i t  

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

r e a r   r e l a y   i s   c l o s e d   and  t h e   c a r r i a g e   moves   to  t h e  

f r o n t   o f   t h e   m a c h i n e   ( l i n e   1 6 ) .   S i m u l t a n e o u s l y ,  

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

has   b e e n   c h o s e n ,   and  t h e   c a r r i a g e   r e a r   r e l a y   i s  

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

c a r t o n - a d v a n c e   r e l a y ,   c a u s i n g   p i s t o n   (212)  t o  

a c t i v a t e   t h e   p a d d l e   a s e e m b l y   ( 2 0 0 ) ,   a d v a n c i n g   t h e  

c o n t a i n e r s   to  t h e   n e x t   s t a t i o n   ( l i n e   1 7 ) .   T h i s  

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

c o m p o n e n t s   as  i l l u s t r a t e d   in  F I G S .   4 - 9 .  

R e f e r r i n g   now  to  l i n e   26 ,   m o m e n t a r y   s w i t c h  

LS-9  i s   c l o s e d   by  p a d d l e   a s s e m b l y   ( 2 0 2 e )   c o m i n g   t o  



t he   end  of  i t s   f o r w a r d   m o t i o n .   T h i s   c a u s e s   t h e  

p a d d l e   a s s e m b l y   (200)   to  s t a r t   i t s   r e t u r n   m o t i o n   a n d  

s i m u l t a n e o u s l y   e n g a g e s   p i s t o n   a s s e m b l y   ( 2 5 4 ) ,   c a u s i n g  

an  e m p t y   c o n t a i n e r   to  be  l o w e r e d   i n t o   p l a c e   in  f r o n t  

of  t h e   p a d d l e   a s s e m b l y   ( 2 0 2 a ) .   S w i t c h   LS-9  a l s o  

e n e r g i z e s   t h e   c o n t a i n e r - p u s h e r - o u t   r e l a y   c o i l ,  

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

c l o s e ,   a c t i v a t i n g   p i s t o n   ( 2 1 8 ) .   T h i s   p u s h e s   a  f u l l  

c o n t a i n e r   i n t o   i t s   t e l e s c o p i n g   box  a s s e m b l y   ( 1 1 2 ) .  

When  p i s t o n   (218)  i s   f u l l y   e x t e n d e d ,  

m o m e n t a r y   s w i t c h   LS-10   is   c l o s e d .   T h i s   e n e r g i z e s   t h e  

c o n t a i n e r - p u s h e r - i n   c o i l ,   c l o s i n g   t h e  

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

( 2 1 8 ) ,   a l l o w i n g   a c c e p t a n c e   of   t h e   n e x t   f u l l  

c o n t a i n e r .  

The  o p e r a t i o n s   d e p i c t e d   by  t h e   c l o s e   of   L S - 9  

and  L S - 1 0   a r e   i l l u s t r a t e d   in  F I G S .   10 ,   16  and  1 7 .  

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

of  t h e   p a c k a g i n g   m a c h i n e .   The  p a c k a g i n g   m a c h i n e ' s  

m a n u a l   mode  e l e c t r i c a l   o p e r a t i o n   w i l l   now  b e  

d e s c r i b e d .   S w i t c h   MS-1  ( l i n e   3a)  w i l l   be  in  t h e  

m a n u a l   p o s i t i o n ,   and  when  t h e   m a c h i n e ' s   main   p o w e r   i s  

s w i t c h e d   on ,   t h e   c a r r i a g e   a s s e m b l y   w i l l   be  in  t h e  

f r o n t   o f   t h e   m a c h i n e ,   o v e r   t h e   p a d d l e   a s s e m b l y   ( 2 0 0 ) ,  

c a u s i n g   s w i t c h   LS-1   to  be  c l o s e d   ( l i n e   1 ) .  

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

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

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

when  t h e   p u s h   b u t t o n   in  l i n e   8  is   c l o s e d ,   t he   p l a t e n  

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

as  d e s c r i b e d   in  t he   a u t o m a t i c   mode  w i l l   o c c u r .   T h i s  

p u s h   b u t t o n   f a c i l i a t e s   t he   n o n - c o n t i n u o u s   use   of  t h e  

p a c k a g i n g   m a c h i n e .   I t   mus t   a l s o   be  n o t e d   t h a t   f o r  

m a n u a l   mode  o p e r a t i o n   the   p r e o p e r a t i v e   c o n d i t i o n s  

( l i n e   5 ) ,   r e q u i r e d   f o r   a u t o m a t i c   mode  o p e r a t i o n   n e e d  



no t   be  m e t .   L i n e   8  s h o w s   t h a t   o n l y   t h e   c a r r i a g e  

f r o n t   r e l a y   c o n t a c t s   n e e d   be  c l o s e d   f o r   t h e   p l a t e n  

h e a d s   ( 1 0 6 )   to  be  l o w e r e d   in  t h e   m a n u a l   m o d e .  

L o a d i n g   c i r c u i t r y   i s   a l s o   p r o v i d e d ,   as  c a n  

be  s e e n   in   l i n e s   15a  and  2 2 a .   To  o p e r a t e   l o a d   p u s h  

b u t t o n s   1  and   2  ( l i n e s   15a   and  2 2 a ) ,   s w i t c h   M S - 1  

( l i n e   3a)  in  l i n e   4  m u s t   be  s w i t c h e d   to   i t s   m i d d l e  

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

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

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

r e l a y s   and  r e a c h   t h e   l o a d   p u s h   b u t t o n s .  

W h i l e   t he   p a c k a g i n g   m a c h i n e   can   be  u s e d  

i n d e p e n d e n t l y   of   a  box  t o p   t e l e s c o p i n g   a s s e m b l y   i n  

t he   i l l u s t r a t e d   e m b o d i m e n t   one   is   u s e d   and  w i l l   b e  

d e s c r i b e d   b e l o w .  

Box  Top  T e l e s c o p i n g   A s s e m b l y  

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

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

i n t r o d u c e d   i n t o   a  t e l e s c o p i n g   box  a s s e m b l y   1 1 2  

c o m p r i s i n g   a  f r a m e   115  w h e r e   a  box  t o p   111  i s   p l a c e d  

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

109 .   The  box  t o p s   111  a r e   i n t r o d u c e d   on  a  c o n v e y o r  

110 ,   as  s h o w n   in  F IGS .   1 1 - 1 3   and  g u i d e d   i n t o   t h e  

t e l e s c o p i n g   112  by  g u i d e s   414  ( s e e   FIG.   1 ) .  

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

s p e l l e d   o u t   a t   l e n g t h   in  my  c o p e n d i n g   a p p l i c a t i o n  

e n t i t l e d   " T e l e s c o p i n g   Box  A s s e m b l y , "   f i l e d   a l o n g   w i t h  

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

r e f e r e n c e .   I t   is   b r i e f l y   d e s c r i b e d   in  F IG.   33  w h e n  

t a k e n   in   c o n j u n c t i o n   w i t h   t h e   s c h e m a t i c   of   a  

t e l e s c o p i n g   box  a s s e m b l y   s h o w n   on  t h e   r i g h t   h a n d  

p o r t i o n   of   FIG.   3 .  

G e n e r a l l y   s p e a k i n g ,   t h e   box  t o p   111  i s   m o v e d  

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

t i p a b l e   s h e l v e s   420 .   A  p r e s s e r   p l a t e   422  p i v o t a l l y  



m o u n t e d   a t   423  o p e r a t e d   by  a  c y l i n d e r   424  is   b i a s e d  

i n t o   p o s i t i o n   on  t o p   of  t h e   box  t o p   1 1 1 .   A  m o v a b l e  

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

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

s u p p o r t s   426  t h a t   s l i d e   a l o n g   s t a t i o n a r y   r o d s   4 2 8 .  

T h i s   m o v a b l e   a s s e m b l y   i s   o p e r a t e d   by  a  m a i n   p i s t o n  

430  as  shown  s c h e m a t i c a l l y   in   FIG.   3 .  

In  o r d e r   to   r e t a i n   t h e   box  t o p   in  p o s i t i o n  

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

f i l l e d   c o n t a i n e r ,   a  s p r e a d e r   a s s e m b l y   432  i s  

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

g e n e r a l l y   r e c t a n g u l a r   f r a m e   member   434  t h a t   h a s  

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

f i n g e r s   436 .   The  s p r e a d e r   a s s e m b l y   is   s e c u r e d   to  t h e  

main   m o v a b l e   f r a m e   a s s e m b l y   t h r o u g h   a  c y l i n d e r   4 3 8  

h a v i n g   a  d e p e n d i n g   p i s t o n   rod   440  t h a t   i s   s e c u r e d  

t h r o u g h   a  c l e v i s   442  to   t h e   f r a m e   444 .   The  c y l i n d e r  

438  is   a t t a c h e d   to   a  b r a c k e t   446  t h a t   i s   p a r t   of  t h e  

m o v a b l e   f r a m e   a s s e m b l y .  

When  a  box  t o p   i s   p r o v i d e d   in  t h e  

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

to  t he   u p p e r   p o s i t i o n ,   w h i c h   r e l e a s e s   t h e   box  t o p  

f rom  t he   s h e l v e s   420  and  t he   box  t o p   i s   t h e n  

s u p p o r t e d   by  t h e   s p r e a d e r   a s s e m b l y .   The  f i n g e r s   4 3 6  

a r e   l o c a t e d   i n t e r n a l l y   of  t h e   box  t o p   and  t h e   o t h e r  

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

f i l l e d   c o n t a i n e r .   S p e c i f i c a l l y ,   cam  m e m b e r s   4 3 7  

s e c u r e d   to   t h e   f i n g e r s   e n g a g e   s t a t i o n a r y   p l a t e s   4 3 9  

when  t he   s p r e a d e r   a s s e m b l y   i s   r a i s e d   to  i n s u r e   t h a t  

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

Wi th   t he   box  t o p   in  t h i s   p o s i t i o n   in  t h e   t e l e s c o p i n g  

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

t o p ,   t he   p r e s s e r   p l a t e   i s   moved  d o w n w a r d l y   by  t h e  

a c t i o n   of  t h e   m a i n   c y l i n d e r   430  and  a c t s   to   move  t h e  

box  t o p   t e l e s c o p i n g l y   o v e r   t h e   l o a d e d   c o n t a i n e r   1 0 9 .  



A f t e r   t he   box  t op   h a s   b e e n   t e l e s c o p e d   o v e r   t h e   l o a d e d  

c o n t a i n e r ,   t he   s p r e a d e r   a s s e m b l y   412  i s   moved  o u t  

f r o m   u n d e r   t he   box  t o p   by  o p e r a t i o n   of   t h e   c y l i n d e r  

438  and  moved  b e l o w   a  p l a t f o r m   450  on  w h i c h   t h e  

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

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

a s s e m b l y .   The  s p r e a d e r   a s s e m b l y   is   s e c u r e d   t o  

b u s h i n g   s u p p o r t s   440  t h a t   a r e   s l i d a b l y   d i s p o s e d   o n  

r o d s   428 .   A  c o n v e n t i o n a l   e l e c t r i c a l   c o n t r o l   s y s t e m  

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

d e s i r e d   s e q u e n c e .  

I t   i s ,   of  c o u r s e ,   i n t e n d e d   to  c o v e r   by  t h e  

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

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

i n v e n t i o n .  



1.  A  m a c h i n e   ( 1 0 0 )   f o r   a u t o m a t i c a l l y   p a c k a g i n g  

l a y e r s   of  a r t i c l e s   ( 1 0 3 )   i n t o   c o n t a i n e r s   (109)   a n d  

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

s t a t i o n s   ( 1 0 5 a ,   1 0 5 b ,   1 0 5 c ,   1 0 5 d ) ,   a  box  t o p   a p p l y i n g  

s t a t i o n   ( 1 1 2 ) ,   box  t o p   c o n v e y i n g   means   ( 1 1 0 ) ,  

c o n t a i n e r   c o n v e y i n g   m e a n s   (108)   f o r   d i s p o s i n g  

c o n t a i n e r s   ( 1 0 9 )   a t   e a c h   of  s a i d   l o a d i n g   s t a t i o n s  

( 1 0 5 a ,   1 0 5 b ,   1 0 5 c ,   1 0 5 d ) ,   m e a n s   (122)   f o r   p r o v i d i n g   a  

n e s t e d   l a y e r   of  a r t i c l e s   (103)   a t   s a i d   l o a d i n g  

s t a t i o n s   ( 1 0 5 a ,   1 0 5 b ,   1 0 5 c ,   105d)   and  l o a d i n g   s a i d  

c o n t a i n e r s   ( 1 0 9 ) ,   s a i d   c o n t a i n e r   c o n v e y i n g   means   ( 1 0 8 )  

i n c l u d i n g   m e a n s   ( 2 0 0 )   v o r   i n d e x i n g   s a i d   c o n t a i n e r s  

(109)   to   s u c c e e d i n g   l o a d i n g   s t a t i o n s   ( 1 0 5 b ,   1 0 5 c ,  

1 0 5 d ) ,   means   f o r   d i r e c t i n g   f i l l e d   c o n t a i n e r s   ( 1 0 9 )  

i n t o   t h e   box  t o p   a p p l y i n g   s t a t i o n   ( 1 1 2 ) ,   and  m e a n s  

( 4 2 2 ,   424)  in  s a i d   box  t o p   a p p l y i n g   s t a t i o n   (112)   f o r  

t e l e s c o p i n g l y   a p p l y i n g   a  box  t o p   (111)   to   a  f i l l e d  

c o n t a i n e r   ( 1 0 9 ) .  

2.  A  m a c h i n e   ( 1 0 0 )   as  s e t   f o r t h   in  c l a i m   1  i n  

w h i c h   t h e   m e a n s   (122)   f o r   p r o v i d i n g   a  n e s t e d   l a y e r   o f  

a r t i c l e s   (103)   a t   s a i d   l o a d i n g   s t a t i o n s   ( 1 0 5 a ,   1 0 5 b ,  

1 0 5 c ,   105d)   c o m p r i s e s   m e a n s   f o r   d i r e c t i n g   a r t i c l e s  

(103)   to   a  n e s t i n g   box  a s s e m b l y   ( 1 2 2 ) ,   and  means   f o r  

n e s t i n g   t h e   a r t i c l e s   ( 1 0 3 )   in  s a i d   n e s t i n g   b o x  

a s s e m b l y   ( 1 2 2 ) .  

3.  A  m a c h i n e   ( 1 0 0 )   as  s e t   f o r t h   in  c l a i m   2  i n  

w h i c h   t h e   n e s t i n g   box  a s s e m b l y   (122)   c o m p r i s e s   a  

p l u r a l i t y   of  c u p s   ( 1 4 4 )   m o u n t e d   on  a  s p a c e d   b a r  

a s s e m b l y   d e s i g n e d   to   p e r m i t   n e s t i n g   of  s a i d   c u p s   ( 1 4 4 )  

and  means   f o r   m o v i n g   s a i d   a s s e m b l y   to   n e s t   s a i d  

a r t i c l e s   ( 1 0 3 ) .  

4.  A  m a c h i n e   ( 1 0 0 )   f o r   a u t o m a t i c a l l y   p a c k a g i n g  

l a y e r s   of  a r t i c l e s   ( 103)   i n t o   c o n t a i n e r s   (109)   a n d  

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



s t a t i o n s ( 1 0 5 a ,   1 0 5 b ,   1 0 5 c ,   1 0 5 d ) ,   a  box  t o p   a p p l y i n g  
s t a t i o n   ( 1 1 2 ) ,   box  t o p   c o n v e y i n g   means   ( 1 1 0 ) ,   c o n -  
t a i n e r   c o n v e y i n g   m e a n s   (108)   f o r   d i s p o s i n g   c o n t a i n e r s  

(109)   a t   e a c h   of   s a i d   l o a d i n g   s t a t i o n s   ( 1 0 5 a ,   1 0 5 b ,  

1 0 5 c ,   1 0 5 d ) ,   m e a n s   ( 1 3 4 ,   144)  f o r   p r o v i d i n g   a  l a y e r   o f  

a r t i c l e s   ( 1 0 3 )   a t   s a i d   l o a d i n g   s t a t i o n s   ( 1 0 5 a ,   1 0 5 b ,  

1 0 5 c ,   105d)   and  l o a d i n g   s a i d   c o n t a i n e r s   ( 1 0 9 ) ,   s a i d  

c o n t a i n e r   c o n v e y o r   m e a n s   (108)   i n c l u d i n g   means   ( 2 0 0 )  

f o r   i n d e x i n g   s a i d   c o n t a i n e r s   (109)   to   s u c c e e d i n g  

l o a d i n g   s t a t i o n s   ( 1 0 5 b ,   1 0 5 c ,   1 0 5 d ) ,   means   f o r  

d i r e c t i n g   f i l l e d   c o n t a i n e r s   (109)   i n t o   t h e   box  t o p  

a p p l y i n g   s t a t i o n   ( 1 1 2 ) ,   and  means   ( 4 2 2 ,   424)  in  s a i d  

box  t o p   a p p l y i n g   s t a t i o n   (112)   f o r   t e l e s c o p i n g l y  

a p p l y i n g   a  box  t o p   ( 1 1 1 )   to   a  f i l l e d   c o n t a i n e r   ( 1 0 9 ) .  

5.  A  m a c h i n e   ( 1 0 0 )   as  s e t   f o r t h   in  c l a i m   4  i n  

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

(103)   a t   e a c h   l o a d i n g   s t a t i o n   ( 1 0 5 a ,   1 0 5 b ,   1 0 5 c ,   1 0 5 d )  

c o m p r i s e s   an  a r t i c l e   f e e d i n g   s y s t e m   (102)   d e f i n i n g   a  

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

s y s t e m   ( 2 9 6 ) ,   and   a  box  (122)   f o r   r e c e i v i n g   a  

p r e d e t e r m i n e d   a m o u n t   of  a r t i c l e s   (103)   f rom  s a i d  

f e e d i n g   s y s t e m .  

6.  A  m a c h i n e   ( 1 0 0 )   as  s e t   f o r t h   in  c l a i m   5  i n  

w h i c h   s a i d   r e c e i v i n g   means   (122)   i n c l u d e s   means   f o r  

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

m o v i n g   s a i d   box  ( 1 2 2 )   f rom  t h e   a r t i c l e   f e e d i n g   s y s t e m  

(102)   i n t o   i t s   r e s p e c t i v e   l o a d i n g   s t a t i o n   ( 1 0 5 a ,   1 0 5 b ,  

1 0 5 c ,   1 0 5 d ) ,   and  m e a n s   r e s p o n s i v e   to  t h e   f i l l i n g   o f  

s a i d   box  ( 1 2 2 )   c l o s i n g   o f f   s a i d   a r t i c l e   f e e d i n g   s y s t e m  

( 1 0 2 ) .  

7.  A  m a c h i n e   ( 1 0 0 )   f o r   a u t o m a t i c a l l y   p a c k a g i n g  

l a y e r s   of  a r t i c l e s   (103)   i n t o   c o n t a i n e r s   ( 1 0 9 )  

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

( 1 0 5 a ,   105b ,   1 0 5 c ,   1 0 5 d ) ,   a  box  l o a d i n g   s t a t i o n   ( 1 2 6 ) ,  

means   (108)   f o r   d i s p o s i n g   c o n t a i n e r s   (109)   a t   s a i d   b o x  

l o a d i n g   s t a t i o n   ( 1 2 6 )   and  a t   e a c h   of  s a i d   l o a d i n g  



s t a t i o n s   ( 1 0 5 a ,   1 0 5 b ,   1 0 5 c ,   1 0 5 d ) ,   m e a n s   ( 1 2 2 ,   1 3 4 ,  

144)  f o r   p r o v i d i n g   a  n e s t e d   l a y e r   of  a r t i c l e s   ( 103)   a t  

s a i d   l o a d i n g   s t a t i o n s   ( 1 0 5 a ,   105b ,   1 0 5 c ,   105d)   a n d  

l o a d i n g   s a i d   c o n t a i n e r s   ( 1 0 9 ) ,   s a i d   m e a n s   f o r  

d i s p o s i n g   c o n t a i n e r s   (109)   a t   such   l o a d i n g   s t a t i o n  

( 1 0 5 a ,   1 0 5 b ,   1 0 5 c ,   105d)   i n c l u d i n g   m e a n s   ( 2 0 0 )   f o r  

i n d e x i n g   s a i d   c o n t a i n e r s   (109)   to   s u c c e e d i n g   l o a d i n g  

s t a t i o n s   ( 1 0 5 b ,   1 0 5 c ,   1 0 5 d ) ,   s a i d   i n d e x i n g   m e a n s  

i n c l u d i n g   a  p a d d l e   a s s e m b l y   (200)   w h i c h   r e c e i v e s   a  b o x  

(109)  a t   s a i d   box  l o a d i n g   s t a t i o n   ( 1 2 6 )   and  moves   i t  

i n t o   a  f i r s t   l o a d i n g   s t a t i o n   ( 1 0 5 a )   and  s i m u l t a n e o u s l y  

moves  t h e   p a r t i a l l y   or  f u l l y   f i l l e d   b o x e s   ( 1 0 9 )   t o  

l o a d i n g   s t a t i o n s   ( 1 0 5 b ,   1 0 5 c ,   105d)   f u r t h e r   d o w n s t r e a m  

to  be  c l o s e d .  

8.  A  m a c h i n e   (100)   as  s e t   f o r t h   in  c l a i m   7  i n  

which   t h e   p a d d l e   a s s e m b l y   (200)   i n c l u d e s   a  p l u r a l i t y  

of  p i v o t a l l y   m o u n t e d   p a d d l e s   ( 2 0 2 b ,   2 0 2 c ,   2 0 2 d ,   2 0 2 e )  

p o s i t i o n e d   to   e n g a g e   t h e   c o n t a i n e r s   ( 1 0 9 )   a t   t h e   b o x  

l o a d i n g   (126)   and   e a c h   of  t h e   a r t i c l e   l o a d i n g   s t a t i o n s  

( 1 0 5 a ,   1 0 5 b ,   1 0 5 c ,   105d)   and  m e a n s   ( 2 1 2 )   f o r  

r e c i p r o c a t i n g   t h e   p a d d l e   a s s e m b l y   ( 2 0 0 )   t o   move  t h e  

c o n t a i n e r s   ( 1 0 9 )   b e t w e e n   s t a t i o n s   ( 1 0 5 a ,   1 0 5 b ,   1 0 5 c ,  

105d)  and  t h e n   to   r e c e i v e   a n o t h e r   c o n t a i n e r   ( 1 0 9 )   a t  

t he   box  l o a d i n g   s t a t i o n   ( 1 2 6 ) .  

9.  A  m a c h i n e   (100)   as  s e t   f o r t h   in   c l a i m   7  i n  

which   t h e   box  l o a d i n g   s t a t i o n   (126)   i n c l u d e s   a  s h e l f  

s u p p o r t   means   ( 2 5 0 )   l o c a t e d   a b o v e   t h e   e n t r a n c e   to   t h e  

p a d d l e   a s s e m b l y   ( 2 0 0 ) ,   means   o p e r a t e d   by  s a i d   p a d d l e  

a s s e m b l y   ( 2 0 0 )   f o r   m o v i n g   a  box  (109)   o n t o   s a i d   s h e l f  

s u p p o r t   means   ( 2 5 0 ) ,   and  means   f o r   m o v i n g   s a i d   b o x  

(109)  f rom  s a i d   s h e l f   s u p p o r t   (250)   i n t o   s a i d   p a d d l e  

a s s e m b l y   ( 2 0 0 ) .  

10.  The  p a c k a g i n g   m a c h i n e   (100)   in  a c c o r d a n c e  

w i t h   c l a i m   1  w h e r e i n   t h e   means   f o r   f i l l i n g   t h e  

c o n t a i n e r s   ( 1 0 9 )   w i t h   a  n e s t e d   l a y e r   of  a r t i c l e s   ( 1 0 3 )  

c o m p r i s e s   m e a n s   ( 1 1 4 )   f o r   l i f t i n g   t h e   a r t i c l e s   a t   t h e  



l o a d i n g   s t a t i o n s   ( 1 0 5 a ,   105b ,   105c ,   105d)   and  f o r  

d e p o s i t i n g   t h e m   i n t o   a  c o n t a i n e r   (109)   c o m p r i s i n g   a  

p l a t e n   a s s e m b l y   h a v i n g   a r t i c l e   p i c k u p   m e a n s   ( 1 4 4 )  

c o n s t r u c t e d   and  a r r a n g e d   to   p i c k   up  t h e   a r t i c l e s   ( 1 0 3 )  

a t   t h e   l o a d i n g   s t a t i o n s   ( 1 0 5 a ,   105b ,   1 0 5 c ,   105d)   a n d  

d e p o s i t   t hem  in  t h e   c o n t a i n e r   (109)   a t   t h e   l o a d i n g  

s t a t i o n s   ( 1 0 5 a ,   1 0 5 b ,   1 0 5 c ,   1 0 5 d ) .  

11 .   The  p a c k a g i n g   m a c h i n e   (100)   in   a c c o r d a n c e  

w i t h   c l a i m   10  w h e r e i n   t h e   p l a t e n   a s s e m b l y   i n c l u d e s   a  

p l a t e n   h o u s i n g   ( 1 3 4 )   h a v i n g   d e p e n d i n g   t h e r e f r o m   a  

p l u r a l i t y   of  c u p s   ( 1 4 4 )   c o n s t r u c t e d   and   a r r a n g e d   t o  

e n g a g e   t h e   a r t i c l e s   (103)   l o c a t e d   a t   t h e   l o a d i n g  

s t a t i o n s   ( 1 0 5 a ,   1 0 5 b ,   1 0 5 c ,   1 0 5 d ) ,   c y l i n d e r   m e a n s  

(139)   f o r   r a i s i n g   and  l o w e r i n g   t h e   p l a t e n   h o u s i n g  

(134)   i n t o   and  o u t   of  c o n t a c t   w i t h   s a i d   a r t i c l e s  

( 1 0 3 ) ,   means   f o r   p r o v i d i n g   a  vacuum  in  s a i d   h o u s i n g  

(134)   w h e r e b y   when  t h e   c u p s   (144)  e n g a g e   t h e   a r t i c l e s  

( 1 0 3 ) ,   a i r   a c t i n g   to   f l o w   i n t o   t he   h o u s i n g   (134)   w i l l  

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

a r t i c l e s   ( 1 0 3 )   in   t h e   c u p s   ( 1 4 4 ) ,   and  f o r   a d m i t t i n g  

p r e s s u r i z e d   a i r   i n t o   s a i d   h o u s i n g   ( 1 3 4 )   to   r e l e a s e  

t h e   a r t i c l e s   ( 1 0 3 )   f rom  t h e   cups   ( 1 4 4 )   when  t h e  

a r t i c l e s   (103)   a r e   l o w e r e d   i n t o   t he   c o n t a i n e r   ( 1 0 9 ) .  

12.   The  p a c k a g i n g   m a c h i n e   (100)   in   a c c o r d a n c e  

w i t h   c l a i m   1  w h e r e i n   t r o u g h   means   (104)   a r e   p r o v i d e d  

a s s o c i a t e d   w i t h   s a i d   l o a d i n g   s t a t i o n s   ( 1 0 5 a ,   1 0 5 b ,  

1 0 5 c ,   105d)   f o r   a s s i s t i n g   in  t h e   l o a d i n g   of  t h e  

c o n t a i n e r s   ( 1 0 9 )   in   p o s i t i o n   at   e a c h   l o a d i n g   s t a t i o n  

( 1 0 5 a ,   1 0 5 b ,   1 0 5 c ,   1 0 5 d ) .  

13.   A  m a c h i n e   (100)   as  s e t   f o r t h   in   c l a i m   1 

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

(124)   i n t o   a  c o n t a i n e r   (109)   at   at   l e a s t   one  l o a d i n g  

s t a t i o n   ( 1 0 5 b ,   1 0 5 c )   b e t w e e n   a d j a c e n t   l a y e r s   o f  

a r t i c l e s   ( 1 0 3 ) .  

14.   A  m a c h i n e   (100)   as  s e t   f o r t h   in  c l a i m   1  i n  

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



a r t i c l e s   ( 103)   at   s a i d   l o a d i n g   s t a t i o n s   i n c l u d e s   a  

n e s t i n g   box  a s s e m b l y   ( 1 2 2 ) ,   means   f o r   p r o v i d i n g   a  

s e p a r a t o r   s h e e t   ( 124 )   i n t o   a  c o n t a i n e r   (109)   at   a t  

l e a s t   ohne   l o a d i n g   s t a t i o n   ( 1 0 5 b ,   105c )   b e t w e e n  

a d j a c e n t   l a y e r s   of  a r t i c l e s   (103)   i n c l u d i n g   a  s t a c k   o f  

s h e e t s   ( 1 2 4 )   d i s p o s e d   a d j a c e n t   s a i d   l o a d i n g   s t a t i o n  

( 1 0 5 b ,   1 0 5 c ) ,   means   f o r   s e c u r i n g   a  s e p a r a t o r   s h e e t  

(124)   to   s a i d   n e s t i n g   box  a s s e m b l y   ( 1 2 2 ) ,   and  m e a n s  

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

s a i d   s e p a r a t o r   s h e e t   (124)   f rom  s a i d   n e s t i n g   b o x  

a s s e m b l y   (122)   to   p r o v i d e   t h e   s e p a r a t o r   s h e e t   ( 1 2 4 )  

b e t w e e n   l a y e r s   d i s p o s e d   in  a  c o n t a i n e r   ( 1 0 9 ) .  

15.  A  m a c h i n e   (100)   as  s e t   f o r t h   in  c l a i m   1 

i n c l u d i n g   means   (410)   f o r   m a r k i n g   s a i d   box  t o p s   ( 1 1 1 )  

b e f o r e   e n t e r i n g   s a i d   box  t o p   a p p l y i n g   s t a t i o n   ( 1 1 2 ) .  
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