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Method  and  apparatus  for  packaging  paper  products  and  printed  matter. 

@  A  method  for  packaging  paper  products  and  printed 
matter,  such  as  envelopes,  from  a  production  line  into  pack- 
aging  boxes.  At  present,  slow  and  difficult  manual  packaging 
methods  are  used.  The  present  invention  solves  the  problem 
by  using  a  method  by  which  the  products  are  grouped  into 
bundles  of  a  desired  size  by  means  of  a  special  bundling 
device  (4),  from  which  the  bundles  are  transferred  into  boxes 
by  means  of  a  packaging  device  (5)  moving  between  the 
bundling  device  and  the  box. 
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METHOD  AND  APPARATUS  FOR  PACKAGING  PAPER  PRODUCTS  AND  PRINTED  MATTER 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  me thod   fo r   p a c k a g i n g   p a p e r   p r o d u c t s  
and  p r i n t e d   m a t t e r ,   such  as  e n v e l o p e s ,   from  a  p r o d u c t i o n   l i n e   i n t o  

p a c k a g i n g   b o x e s ,   and  an  a p p a r a t u s   f o r   a p p l y i n g   the  s a i d   m e t h o d .  

At  p r e s e n t ,   p a c k a g i n g   l i n e s   a re   used   in  which  a  s u p p l y   whee l   p l a c e d   a t  
the  end  of  a  p r o d u c t i o n   l i n e   d e p o s i t s   the   p r o d u c t s   in  s u c c e s s i o n   on  a  
r e c e p t i o n   bench  in  an  u p r i g h t   p o s i t i o n ,   so  t h a t   t hey   form  a  c o n t i n u o u s  
l i n e .   A  c o u n t e r   p r o v i d e d   in  the   s u p p l y   wheel   c o n t r o l s   a  s e p a r a t i n g  

means  t h a t   p u s h e s   up  e . g .   e v e r y   50th   e n v e l o p e   (or   s h e e t ) ,   so  t h a t   t h e  

p a c k e r   who  works   at   the   bench   can  keep  c o u n t   of  the   p r o d u c t s   h e / s h e  
has  p l a c e d   in  the   box.  Once  a  box  has  been  f i l l e d ,   the   p a c k e r   c l o s e s  
i t   and  l i f t s   i t   on to   a  p a l l e t .  

A  manual   p a c k a g i n g   method   l i k e   t h i s   has  the   d r a w b a c k   t h a t   the   p a c k e r  
has  an  e x t r e m e l y   m o n o t o n o u s   and  b u r d e n s o m e   Job.  A n o t h e r   p r o b l e m   is   t h e  
d i f f i c u l t y   of  k e e p i n g   c o u n t   of  the   p r o d u c t s   p l a c e d   in  each  b o x ,  
b e c a u s e ,   i n s t e a d   of  p u t t i n g   in  the   r e q u i r e d   number  of  p r o d u c t s   in  a  
s i n g l e   b a t c h ,   t he   p a c k e r   has  to  f i l l   the   box  by  s m a l l e r   q u a n t i t i e s   a t  

a  t ime .   T h e r e f o r e ,   the   p a c k a g i n g   p h a s e   c o n s t i t u t e s   a  ' b o t t l e n e c k '   i n  
the   p r o d u c t i o n   l i n e   and  i n v o l v e s   a  r e l a t i v e l y   h igh   c o s t   of  w o r k .  
F u r t h e r   d r a w b a c k s   a re   the   i n e x a c t n e s s   of  the   number   of  p r o d u c t s   c o n -  
t a i n e d   in  the   f i n i s h e d   p a c k a g e s   and  the   u n e v e n n e s s   of  the   b u n d l e   i n  
each  b o x .  

The  o b j e c t   of  the   p r e s e n t   i n v e n t i o n   is   to  a c h i e v e   a  method   wh ich   i s  
f r e e   of  the   d r a w b a c k s   r e f e r r e d   to  and  e n a b l e s   the   whole  p r o d u c t i o n   a n d  
p a c k a g i n g   p r o c e s s   to  be  c o n s i d e r a b l y   a c c e l e r a t e d ,   and  to  p r o v i d e   a n  
a p p a r a t u s   f o r   a p p l y i n g   t h i s   m e t h o d .  

The  method  of  the   i n v e n t i o n   is   c h a r a c t e r i z e d   in  t h a t   the   p r o d u c t s   a r e  
g r o u p e d   i n t o   b u n d l e s   of  a  d e s i r e d   s i z e   by  means  of  a  s p e c i a l   b u n d l i n g  
d e v i c e ,   from  which   the   b u n d l e s   a re   t r a n s f e r r e d   i n t o   boxes   by  means  o f  

a  p a c k a g i n g   d e v i c e   moving  b e t w e e n   the  b u n d l i n g   d e v i c e   and  t h e  

p a c k a g i n g   b o x .  
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The  a p p a r a t u s   a p p l y i n g   the  method  of  the  i n v e n t i o n ,   d e s i g n e d   f o r  
p a c k a g i n g   pape r   p r o d u c t s   and  p r i n t e d   m a t t e r ,   such  as  e n v e l o p e s ,   from  a  
p r o d u c t i o n   l i n e   i n t o   p a c k a g i n g   boxes  and  e m p l o y i n g   a  s u p p l y   wheel   or  a  
s i m i l a r   d e v i c e   to  s u p p l y   the   e n v e l o p e s   or  s h e e t s   of  pape r   from  t h e  
p r o d u c t i o n   l i n e   i n t o   the   p a c k a g i n g   s t a g e ,   is  c h a r a c t e r i z e d   in  t h a t   t h e  
a p p a r a t u s   i n c o r p o r a t e s   a  t r a n s f e r   c a r r i a g e   to  r e c e i v e   the  p r o d u c t s  
from  the  s u p p l y   whee l   and  a  p a c k a g i n g   d e v i c e   moving  be tween   t h e  
t r a n s f e r   c a r r i a g e   and  the   p a c k a g i n g   box  to  move  the  b u n d l e s   o f  
p r o d u c t s   from  the  t r a n s f e r   c a r r i a g e   i n t o   the  b o x .  

An  a d v a n t a g e o u s   embod imen t   of  the   a p p a r a t u s   of  the  i n v e n t i o n   is  c h a r -  
a c t e r i z e d   in  t h a t   the   t r a n s f e r   c a r r i a g e   is  movable   and  t h a t   t h a t   e n d  
of  the  c a r r i a g e   which   is  f a r t h e r   away  from  the  s u p p l y   wheel   c o n s t i -  
t u t e s   a  back  s t o p   f o r   the   p r o d u c t s   s u p p l i e d   by  the   whee l ,   so  t h a t   t h e  
t r a n s f e r   c a r r i a g e   w i l l   move  f o r w a r d   as  the  number  of  p r o d u c t s   on  t h e  
c a r r i a g e   i n c r e a s e s .  

A n o t h e r   a d v a n t a g e o u s   embod imen t   of  the  a p p a r a t u s   of  the   i n v e n t i o n   i s  
c h a r a c t e r i z e d   in  t h a t   as  soon  as  a  bund l e   of  the  d e s i r e d   s i z e   has  b e e n  
a c c u m u l a t e d   on  the   t r a n s f e r   c a r r i a g e ,   the   c a r r i a g e   moves  to  t h e  
p a c k a g i n g   d e v i c e ,   which  is   p r o v i d e d   wi th   a  g r a s p e r   t h a t   g r a b s   t h e  
bund le   and  p l a c e s   i t   in  the   b o x .  

A  f u r t h e r   a d v a n t a g e o u s   embodiment   of  the  a p p a r a t u s   of  the   i n v e n t i o n   i s  
c h a r a c t e r i z e d   in  t h a t   t he   t r a n s f e r   c a r r i a g e   i s   a b l e   to  s w i t c h   b e t w e e n  
two  s p e e d s   of  movement   in  the   h o r i z o n t a l   p l a n e ,   one  speed   c o r r e s p o n -  
d ing   to  the   speed   of  movement  of  the   p r o d u c t s   when  a  b u n d l e   is  b e i n g  
a c c u m u l a t e d   on  the   c a r r i a g e ,   w h i l e   the  o t h e r   speed   is  h i g h e r   and  i s  
used  fo r   the   t r a n s f e r   of  f i n i s h e d   b u n d l e s .  

A  p a c k a g i n g   method  and  a p p a r a t u s   u s i n g   t h i s   k ind  of  a u t o m a t i o n   has  t h e  
f o l l o w i n g   a d v a n t a g e s   ove r   p r e v i o u s l y   known  s o l u t i o n s :   The  p a c k a g i n g  
a p p a r a t u s   t a k e s   c a r e   of  a  Job  t h a t   is  u n p l e a s a n t   and  bu rdensome   to  a  
human  w o r k e r ;   the   p r o d u c t s   packed   can  be  c o u n t e d   more  a c c u r a t e l y   a s  
human  e r r o r s   and  the  m u l t i p l e   e f f e c t s   of  e r r o r s   made  by  the  s e p a r a t i n g  
d e v i c e   a re   e l i m i n a t e d ;   the   b u n d l e   in  the  box  is  e v e n l y   and  n e a t l y  
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formed.   Moreover ,   the  s o l u t i o n   of  the  i n v e n t i o n   e n a b l e s   the  p r o d u c t i o n  

l i n e   to  be  used  more  e f f e c t i v e l y   (a t   f u l l   c a p a c i t y )   and  a  c o m p l e t e l y  

a u t o m a t i c   p a c k a g i n g   l i n e   to  be  i m p l e m e n t e d .  

In  the  f o l l o w i n g ,   the   i n v e n t i o n   is  d e s c r i b e d   in  d e t a i l   by  the  aid  o f  

an  example   r e l a t i n g   to  an  a d v a n t a g e o u s   embodiment ,   r e f e r e n c e   b e i n g  

made  to  the  d r a w i n g s   a t t a c h e d ,   w h e r e i n :  

Fig.  1  is  a  d i a g r a m m a t i c   r e p r e s e n t a t i o n   of  the  a p p a r a t u s   of  t h e  

i n v e n t i o n   for   p a c k a g i n g   p a p e r   p r o d u c t s   or  p r i n t e d   m a t t e r   i n t o  

p a c k a g i n g   boxes ,   shown  in  top  v i e w .  

Fig.   2  is  a  d i a g r a m   showing  some  of  the  v a r i o u s   s t a g e s   of  the  p r o c e s s  
of  a c c u m u l a t i o n   of  the  p r o d u c t s   i n t o   b u n d l e s   and  the  t r a n s f e r   of  t h e  

b u n d l e s   in  a  p r o g r e s s i v e   s e q u e n c e .  

The  p a c k a g i n g   l i n e ,   p l a c e d   i m m e d i a t e l y   a f t e r   the  p r o d u c t i o n   l i n e ,  

c o n s i s t s   of  the  f o l l o w i n g   a s s e m b l i e s :   box  magaz ine   1,  box  c o n v e y o r   2 ,  

p a c k a g i n g   s t a t i o n   3,  r e c e p t i o n   and  b u n d l i n g   d e v i c e   H,  p a c k a g i n g   d e v i c e  

5  and  r o l l e r   c o n v e y o r   6 .  

The  box  magaz ine   1,  p l a c e d   in  an  u p r i g h t   p o s i t i o n ,   c o m p r i s e s   a  f r a m e  

in  which  the  boxes  are  s t a c k e d   and  a  box  s u p p l i e r   7.  The  box  c o n v e y o r  

2,  p r e f e r a b l y   a  b e l t   c o n v e y o r ,   is   l o c a t e d   be tween   the  box  m a g a z i n e   1 

and  the  p a c k a g i n g   s t a t i o n   3.  The  p a c k a g i n g   s t a t i o n   3  i n c o r p o r a t e s   t h e  

n e c e s s a r y   e q u i p m e n t   8  fo r   i d e n t i f y i n g ,   p o s i t i o n i n g ,   s e c u r i n g   a n d  

p u s h i n g   out  the  b o x e s .  

The  r e c e p t i o n   and  b u n d l i n g   d e v i c e   H  c o m p r i s e s   a  bench  s u r f a c e   10  ( f i g .  

2).  a  t r a n s f e r   c a r r i a g e   11  and  v a r i o u s   s t o p s .   The  d e v i c e   i n c o r p o r a t e s  

a u x i l i a r y   s t o p s   12,  a t t a c h e d   on  a  s h a f t   above  the  bench,   which  a r e  

capabe  of  p e n d u l o u s   mot ion   a b o u t   t h e i r   f i x e d   s h a f t .   The  mot ion   i s  

r e t u r n e d   by  means  of  a  s p r i n g .  

The  t r a n s f e r   c a r r i a g e   11  is  p r o v i d e d   wi th   s t o p s   13,  h e r e i n a f t e r  

r e f e r r e d   to  as  " c o l l e c t o r   s t o p s " ,   a t t a c h e d   to  the  r e a r   end  of  t h e  
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c a r r i a g e .   The  c a r r i a g e   is   a l s o   p r o v i d e d   wi th   s e p a r a t o r   s t o p s   14 ,  
o p e r a t e d   p n e u m a t i c a l l y   and  movab le   in  the  v e r t i c a l   d i r e c t i o n .  

The  t r a n s f e r   c a r r i a g e   11  moves  f o r w a r d   in  the  h o r i z o n t a l   p l a n e   e i t h e r  
at   a  speed   c o r r e s p o n d i n g   to  the  speed   of  movement  of  the  p r o d u c t s   when 
r e c e i v e d   on  the  c a r r i a g e   or  at  a  h i g h e r   speed   when  a  f i n i s h e d   b u n d l e  
is   b e i n g   t r a n s f e r r e d .   The  h i g h e r   speed   is  a l s o   used  for   r e t u r n i n g   t h e  
c a r r i a g e .   The  c a r r i a g e   is  d r i v e n   e . g .   by  means  of  a  b a l l - a n d - s c r e w  
s p i n d l e   o p e r a t e d   by  an  e l e c t r i c   motor .   The  power  t r a n s m i s s i o n   s y s t e m  
a l s o   uses   a  c l u t c h / b r a k e   c o m b i n a t i o n   to  make  the  c a r r i a g e   c a p a b l e   o f  
the   a c c u r a t e   and  f a s t   a c c e l e r a t i n g   movements   r e q u i r e d   by  the  p a c k a g i n g  
s y s t e m .  

The  p a c k a g i n g   d e v i c e   5  i s   e .g .   a  p o r t a l - t y p e   r o b o t   hav ing   two  
i n t e r m e d i a t e   s top   p o s i t i o n s   and  p r o v i d e d   w i th   a  g r a s p e r   t h a t   i s  
c a p a b l e   of  v e r t i c a l   movement  and  so  c o n s t r u c t e d   t h a t   i t   is  ab l e   t o  
h a n d l e   the  e n t i r e   b u n d l e   as  one  b a t c h ,   cope  w i th   d i f f e r e n t   p r o d u c t  
s i z e s   and  g r a s p   the   b u n d l e   be tween   the  s t o p s   of  the   b u n d l i n g   d e v i c e .  
The  f i l l e d   boxes   a re   removed  by  the   r o l l e r   c o n v e y o r   6 .  

The  o p e r a t i o n   of  the   p a c k a g i n g   l i n e   is  as  f o l l o w s :   Empty  boxes   a r e  
m a n u a l l y   s t a c k e d   in  the   box  m a g a z i n e   1.  The  box  f e e d e r   7  p u l l s   t h e  
b o t t o m m o s t   box  out   of  the   s t a c k   onto   the  box  c o n v e y o r   2,  which  m o v e s  
by  s u i t a b l e   s t e p s .   The  c o n v e y o r   2  t r a n s f e r s   the  box  onto  the  p a c k a g i n g  
s t a t i o n   3.  where  i t   i s   p o s i t i o n e d   and  s e c u r e d   by  means  of  a p p r o p r i a t e  
e q u i p m e n t   8 .  

The  s u p p l y   whee l s   9  P l a c e d   at  the   end  of  the   p r o d u c t i o n   l i n e   s u p p l y  
the   p r o d u c t s   ( e . g .   e n v e l o p e s )   one  by  one  on to   the   bench  10  under   t h e  
r e c e p t i o n   and  b u n d l i n g   d e v i c e   H.  The  b u n d l e   g r a d u a l l y   a c c u m u l a t e d  
l e a n s   a g a i n g s t   the   c o l l e c t o r   s t o p s   13.  The  t r a n s f e r   c a r r i a g e   11 ,  
d r i v e n   by  a  b a l l - a n d - s c r e w   s p i n d l e   in  a  s t e p w i s e   manner ,   moves  f o r w a r d  
on  i t s   t r a c k ,   l a i d   l o n g i t u d i n a l l y   a c r o s s   the   bench ,   at  a  s p e e d  
c o r r e s p o n d i n g   to  the   r a t e   of  a c c u m u l a t i o n   of  the   p r o d u c t s .  
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As  soon  as  the  number  of  p r o d u c t s   in  the  bund le   r e a c h e s   the  l i m i t   s e t  

in  the  c o u n t e r ,   the  s e p a r a t o r   s t o p s   14  shoo t   up  from  be tween   t h e  

s u p p l y   whee l s   9  to  s e p a r a t e   the  f i n i s h e d   bund le   from  the  c o n t i n u o u s l y  

a c c u m u l a t i n g   l o t .   The  t r a n s f e r   c a r r i a g e   11  q u i c k l y   moves  the  f i n i s h e d  

bund le   to  the  r e c e p t i o n   p o i n t   of  the  r o b o t   5-  At  t h i s   t ime ,   the  b u n d l e  

is  he ld   be tween   the  c o l l e c t o r   s t o p s   13  and  the  s e p a r a t o r   s t o p s   14.  As 

the  t r a n s f e r   c a r r i a g e   moves  o f f ,   the  a u x i l i a r y   s t o p s   12  d e s c e n d   t o  

p r o v i d e   a  t e m p o r a r y   back  s top   fo r   the  new  bund le   u n t i l   the  c a r r i a g e   11 

r e t u r n s .  

The  g r a s p e r   of  the  p a c k a g i n g   d e v i c e   or  the  r o b o t   5  opens  and  d e s c e n d s  

over   the  t r a n s f e r   c a r r i a g e   11  to  f e t c h   the  f i n i s h e d   b u n d l e   h e l d  

be tween   the  s t o p s   13  and  14.  The  s e p a r a t o r   s t o p s   14  then  d e s c e n d   b e l o w  

the  bench  s u r f a c e   10  and  the  t r a n s f e r   c a r r i a g e   r e t u r n s .   The  a u x i l i a r y  

s t o p s   12  are  now  t u r n e d   up  and  the  new  bund le   goes  on  a c c u m u l a t i n g  

a g a i n s t   the  c o l l e c t o r   s t o p s   13.  The  s t e p p i n g   mo t ion   of  the  t r a n s f e r  

c a r r i a g e   s t a r t s   a g a i n   and  the  p r o c e s s   c o n t i n u e s   as  b e f o r e .  

The  g r a s p e r   of  the  r o b o t   5  g r a b s   the  bund le   by  p r e s s i n g   i t   t o g e t h e r  

from  the  s i d e s .   The  g r a s p e r   then  moves  on  u n t i l   i t   is  d i r e c t l y   a b o v e  

the  box  on  the  p a c k a g i n g   s t a t i o n   and  then  d e s c e n d s   i n t o   the  box,  o p e n s  

and  goes  up,  l e a v i n g   the  b u n d l e   in  the  box.  The  r o b o t   5  then  r e t u r n s  

to  i t s   p l a c e   above  the  r e c e p t i o n   and  b u n d l i n g   d e v i c e   4  to  be  r e ady   f o r  

the  next   b u n d l e .  
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CLAIMS 

1.  Method  fo r   p a c k a g i n g   pape r   p r o d u c t s   and  p r i n t e d   m a t t e r ,   such  a s  
e n v e l o p e s ,   from  a  p r o d u c t i o n   l i n e   i n t o   p a c k a g i n g   boxes ,   c h a r a c -  
t e r i z e d   in  t h a t   the   p r o d u c t s   are   g rouped   i n t o   b u n d l e s   of  a  
d e s i r e d   s i z e   by  means  of  a  s p e c i a l   b u n d l i n g   d e v i c e   (H),  from  which  t h e  
b u n d l e s   a re   t r a n s f e r r e d   i n t o   boxes   by  means  of  a  p a c k a g i n g   d e v i c e   ( 5 )  
moving  be tween   the  b u n d l i n g   d e v i c e   and  the  b o x .  

2.  A p p a r a t u s   a p p l y i n g   the  method  of  c l a i m   1,  d e s i g n e d   for   p a c k a g i n g  
p a p e r   p r o d u c t s   and  p r i n t e d   m a t t e r ,   such  as  e n v e l o p e s ,   from  a  p r o -  
d u c t i o n   l i n e   i n t o   p a c k a g i n g   boxes   and  e m p l o y i n g   a  s u p p l y   wheel   (9)  o r  
a  s i m i l a r   d e v i c e   to  s u p p l y   the  e n v e l o p e s   or  s h e e t s   of  pape r   from  t h e  
p r o d u c t i o n   l i n e   i n t o   the  p a c k a g i n g   s t a g e ,   c h a r a c t e r i z e d  
in  t h a t   the   a p p a r a t u s   i n c o r p o r a t e s   a  t r a n s f e r   c a r r i a g e   (11)  to  r e c e i v e  
the   p r o d u c t s   from  the   s u p p l y   wheel   (9)  and  a  p a c k a g i n g   d e v i c e   ( 5 )  
moving  be tween   the   t r a n s f e r   c a r r i a g e   and  the  p a c k a g i n g   box  to  move  t h e  
b u n d l e s   of  p r o d u c t s   from  the  t r a n s f e r   c a r r i a g e   i n t o   the  b o x .  

3.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   2,  c h a r a c t e r i z e d   in  t h a t  
the   t r a n s f e r   c a r r i a g e   (11)  i s   movable   and  t h a t   t h a t   end  of  t h e  
c a r r i a g e   which  is   f a r t h e r   away  from  the  s u p p l y   wheel   (9)  c o n s t i t u t e s   a  
c o l l e c t o r   s t o p   (13)  f o r   the   p r o d u c t s   s u p p l i e d   by  the   whee l ,   so  t h a t  
the   t r a n s f e r   c a r r i a g e   w i l l   move  f o r w a r d   as  the  number  of  p r o d u c t s   o n  
the   c a r r i a g e   i n c r e a s e s .  

4.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   2  or  3,  c h a r a c t e r i z e d   i n  
t h a t   as  soon  as  a  b u n d l e   of  the   d e s i r e d   s i z e   has  been  a c c u m u l a t e d   on  
the   t r a n s f e r   c a r r i a g e   ( 11 ) ,   the   c a r r i a g e   w i l l   move  to  the  p a c k a g i n g  
d e v i c e   (5) ,   which  is   p r o v i d e d   wi th   a  g r a s p e r   t h a t   g r abs   the  b u n d l e   a n d  
p l a c e s   i t   in  the   p a c k a g i n g   b o x .  
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5.  A p p a r a t u s   a c c o r d i n g   to  one  of  the  c l a ims   2-H,  c h a r a c t e r -  
i z e d   in  t h a t   the  t r a n s f e r   c a r r i a g e   (11)  is  ab le   to  s w i t c h   b e t w e e n  
two  speeds   of  movement  in  the  h o r i z o n t a l   p l a n e ,   one  speed  c o r r e s p o n -  
d ing   to  the  speed  of  movement  of  the  p r o d u c t s   when  a  bund l e   is  b e i n g  
a c c u m u l a t e d ,   w h i l e   the  o t h e r   speed  is  h i g h e r   and  is  used  for   t h e  
t r a n s f e r   of  f i n i s h e d   b u n d l e s .  

6.  A p p a r a t u s   a c c o r d i n g   to  one  of  the   c l a ims   2-5,   c h a r a c t e r -  
i z e d   in  t h a t   the   t r a n s f e r   c a r r i a g e   (11)  is  d r i v e n   by  means  of  a  
b a l l - a n d - s c r e w   s p i n d l e   o p e r a t e d   by  an  e l e c t r i c   motor ,   a  c l u t c h / b r a k e  
c o m b i n a t i o n   and  a  f l y w h e e l   be ing   used  in  the  power  t r a n s m i s s i o n  
s y s t e m .  

7.  A p p a r a t u s   a c c o r d i n g   to  one  of  the  c l a ims   2-6,   c h a r a c t e r -  
i z e d   in  t h a t   the  t r a n s f e r   c a r r i a g e   (11)  is  p r o v i d e d   w i t h  
p n e u m a t i c a l l y   o p e r a t e d   s e p a r a t o r   s t o p s   (1H)  . 

8.  A p p a r a t u s   a c c o r d i n g   to  one  of  the  c l a ims   2-7,   c h a r a c t e r -  
i z e d   in  t h a t   i t   i n c o r p o r a t e s   a u x i l i a r y   s t o p s   (12) ,   o p e r a t e d  
p n e u m a t i c a l l y   and  c a p a b l e   of  p e n d u l o u s   movement  about   t h e i r   f i x e d  
s h a f t ,   which  s e r v e   as  t e m p o r a r y   s t o p s   behind   the  bund l e   of  p r o d u c t s  
a c c u m u l a t e d   w h i l e   the   t r a n s f e r   c a r r i a g e   (11)  is  t a k i n g   a  f i n i s h e d  
bund le   to  the  p a c k a g i n g   d e v i c e   ( 5 ) .  

9.  A p p a r a t u s   a c c o r d i n g   to  one  of  the  c l a ims   2-8,   c h a r a c t e r -  
i z e d   in  t h a t   the  p a c k a g i n g   d e v i c e   (5)  is  a  p o r t a l - t y p e   r o b o t  
p r o v i d e d   wi th   two  i n t e r m e d i a t e   s top   p o s i t i o n s   and  a  g r a s p e r   t h a t   moves  
in  the  v e r t i c a l   d i r e c t i o n .  

10.  A p p a r a t u s   a c c o r d i n g   to  one  of  the  c l a ims   2-9,   c h a r a c t e r -  
i z e d   in  t h a t   i t   i n c o r p o r a t e s   a  r o l l e r   c o n v e y o r   (6)  for   r e m o v i n g  
the  f i l l e d   p a c k a g i n g   b o x e s .  
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