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TECHNICAL  FIELD 

T h i s   i n v e n t i o n   r e l a t e s   to  an  a r t i c l e   p a c k a g i n g  

method   u s i n g   a u t o m a t e d   or  s e m i a u t o m a t e d   s t e p s ;   w h i c h  

me thod   a v o i d s   the   s t o c k i n g   of  any  p r e f o r m e d   p a c k a g i n g  

b l a n k s ,   c a r t o n s ,   c o n t a i n e r s   or  b o x e s .  

BACKGROUND  ART 

H e r e t o f o r e ,   in  mos t   a r t i c l e   p a c k a g i n g   o p e r a t i o n s ,  

a  p l u r a l i t y   of  m a n u a l   o p e r a t i o n s   have   been   r e q u i r e d   a n d  

u s u a l l y   the   a r t i c l e s   to  be  p a c k a g e d   w i l l   v a r y   w i d e l y   i n  

number ,   w e i g h t   and  vo lume   so  t h a t   in  b u s i n e s s e s   t h a t  

sh ip   a  v a r i e t y   of  p r o d u c t s ,   a  p l u r a l i t y   of  d i f f e r e n t   s i z e s  
of  p r e f o r m e d   s h i p p i n g   c o n t a i n e r s   a re   r e q u i r e d .   T h i s  
number  of  d i f f e r e n t   s h i p p i n g   c o n t a i n e r s   can  be  e x t r e m e l y  

l a r g e   when  a  v a r i e t y   of  p a c k a g e s   and  a r t i c l e s   a re   b e i n g  
s h i p p e d ,   and  a  l a r g e   i n v e n t o r y   of  the   d i f f e r e n t   s i z e  

b o x e s ,   c o n t a i n e r s   or  c o n t a i n e r   b l a n k s   is  r e q u i r e d   and  t h e  

p a r t i c u l a r   s h i p p e r   e n c l o s u r e   is  m a n u a l l y   s e l e c t e d   f o r  
s i z e   and  t h e n   has   t he   a r t i c l e s   to  be  s h i p p e d   m a n u a l l y   p l a c e d  
t h e r e i n .   F u r t h e r m o r e ,   an  a p p r e c i a b l e   a m o u n t   of  s t o r a g e  

space   is   r e q u i r e d   f o r   t he   l a r g e   number   of  p a c k a g i n g   u n i t s ,  
s h i p p i n g   c o n t a i n e r s   or  b o x e s   t h a t   must   be  s t o r e d   a n d  

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

p a c k a g i n g   o p e r a t i o n s .  
Manua l   o p e r a t i o n s   of  a  r e p e t i t i v e   n a t u r e   i n  

p a c k a g i n g   o p e r a t i o n s   can  be  q u i t e   c o s t l y   as  w e l l   as  b e i n g  
t e d i o u s   to  p e r f o r m .   H e n c e ,   any  a u t o m a t i o n   t h a t   can  b e  

p r o v i d e d   in  p a c k a g i n g   a c t i o n s   is  q u i t e   d e s i r a b l e   w h i l e  

any  r e d u c t i o n   in  i n v e n t o r y   c o s t s   and  s t o r a g e   s p a c e   p r o -  
v i d e s   s a v i n g s   of  p a c k a g i n g   c o s t s .  



DISCLOSURE  OF  THE-INVENTION 

I t   is  an  o b j e c t   of  the   i n v e n t i o n   to  p r o v i d e   a  
p a c k a g i n g   o p e r a t i o n   t h a t   is  at  l e a s t   s e m i - a u t o m a t i c   o r  
a u t o m a t e d   in  o p e r a t i o n   and  which   uses   no  p r e f o r m e d  
p a c k a g e s ,   c o n t a i n e r s ,   boxes   or  s i m i l a r   i t e m s ;   and  t h a t  
w i l l   r e p l a c e   use   of  p r e p u r c h a s e d   c a r t o n s .  

The  main  o b j e c t   of  the   i n v e n t i o n   is  to  mold  a  
s h i p p e r   to  the  s i z e   o f  t h e  p r o d u c t   to  be  s h i p p e d ,   even  i f  
each   p r o d u c t  i n  t h e   s e q u e n c e   is  of  a  d i f f e r e n t   s i z e ;   a n d  

t hen   a u t o m a t i c a l l y   to  e n c a s e   the   p r o d u c t   in  the   s h i p -  

p e r ,   w h e r e a s   the   e x i s t i n g   p r e s e n t   me thod   of  p a c k a g i n g  
is  to  p r e - p u r c h a s e   a  v a r i e t y   of  c a r t o n s   to  f i t   the  p r o -  
d u c t s   to  be  s h i p p e d ,   to  s t o r e   them,  and  to  draw  t h e m  
from  s t o c k   as  t h e y   a r e   n e e d e d .  

A n o t h e r   o b j e c t   of  the   i n v e n t i o n   is  to  u t i l i z e  

p a c k a g i n g   c o n t a i n e r s   t h a t   can  be  f o rmed   c o n c u r r e n t l y   w i t h  
the   p a c k a g e   u n i t s   as  t h e y   a re   f o r m e d   to  c o r r e s p o n d   i n  

s i z e   to  t he   s i z e   and  vo lume  of  the   p a c k a g e   u n i t   and  t o  

s h i p   a r t i c l e s   i n  n e w l y   fo rmed   c o n t a i n e r s   of  u n i f o r m   c r o s s -  
s e c t i o n   bu t   of  d i f f e r e n t   l e n g t h s .  

A n o t h e r   o b j e c t   of  the   i n v e n t i o n   i s   to  use  p l a s -  

t i c ,   such   as  s t y r o f o a m ,   fo r   m a k i n g   s h i p p i n g   c o n t a i n e r s  

-to  r e d u c e   the   c o s t   of  s h i p p i n g   the   c o n t a i n e r   a n d  t o   r e -  
duce  t h e   w e i g h t   of  the   s h i p p e d  p a c k a g e .  

An  o b j e c t   of  the   i n v e n t i o n   i s  t o   p r o v i d e   a  new 

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

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

by  a u t o m a t i n g   p a c k a g i n g   a c t i o n s .  

A  f u r t h e r   o b j e c t   is  to  p r o v i d e   a  s y s t e m   t h a t  

w i l l   i m m e d i a t e l y   on  demand  a u t o m a t i c a l l y   p r o d u c e   a  m o l d -  

ed  p l a s t i c   s h i p p e r   of  t he   p r o p e r   s i z e   n e e d e d   and  a u t o -  

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

s h i p p e d   a r t i c l e   j u s t   p r o d u c e d .  



The  p r o c e s s   may  i n v o l v e   s t a c k i n g   v a r i o u s   a r t i -  

c l e s   in  a  p a c k i n g   f i x t u r e ,   m e a s u r i n g   the   h e i g h t   of  t h e  

s t a c k ,   a u t o m a t i c a l l y   f o r m i n g   an  e l o n g a t e   c o n t a i n e r   of  a  
s i z e   to  r e c e i v e   the   s t a c k ,   and  p o s i t i o n i n g   the   c o n t a i n e r  

a r o u n d   the   s t a c k ;   and  i t   may  i n c l u d e   m e c h a n i c a l l y   a n d / o r  

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

an  e n c l o s e d   c o n t a i n e r  r e a d y   fo r   s h i p m e n t ;   and  i t s   o b -  

j e c t   is   to  i m p r o v e   and  a u t o m a t e   p a c k a g i n g   a c t i o n s .  

These   and  o t h e r   o b j e c t s   and  a d v a n t a g e s   of  t h e  

p r e s e n t   i n v e n t i o n   w i l l   become  more  a p p a r e n t   as  the   s p e c i -  
f i c a t i o n   p r o c e e d s   and  t h e y   a re   a c h i e v e d   by  f o r m i n g   a t t i -  

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

f o r m i n g   a  c o n t a i n e r   of  a  s i z e   to  r e c e i v e   the   a r t i c l e s   a s  
s t a c k e d   t h e r e i n ,   and  u t i l i z i n g   s a i d   c o n t a i n e r   to  e n c l o s e  

s a i d   a r t i c l e s .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

R e f e r e n c e   now  is  made  to  t he   a c c o m p a n y i n g   d r a w i n g s ,  
w h e r e i n :  

F i g .   1  is  a  f r o n t   e l e v a t i o n   of  a  p a l l e t   used   i n  

p r a c t i c e   of  t he   new  p a c k a g i n g -  m e t h o d ; -  

F i g .   2  is  a  p l a n   v i ew   of  t he   p a l l e t   of  F ig .   1 ;  

F i g .   3  is   a  s i d e   v iew  of  t h e   p a l l e t   of  F i g .   1 ;  

F i g .   4  is  a  d i a g r a m m a t i c   p l a n   v iew  of  a  s u p p o r t  
f o r k   or  p l a t e   u sed   in  p r a c t i c e   of  the   i n v e n t i o n ;  

F i g .   5  is  a  s i d e   v iew  of  t he   s u p p o r t   p l a t e   of  F i g .  
4 ;  

F i g .   6  is  an  end  v iew  of  a  r e t a i n e r   u s e d   in  t h e  

p a c k a g i n g   me thod   of  the   i n v e n t i o n ;  

F i g .   7  is  a  s i d e   e l e v a t i o n   of  t he   r e t a i n e r   o f  

F ig .   6 ;  

F i g .   8  is  a  d i a g r a m m a t i c   v i ew   of  an  a s s e m b l y   o f  

the  p a l l e t   and  r e t a i n e r   mov ing   t h r o u g h   a  f i x e d   c o u r s e  
w i th   a  p l u r a l i t y   of  p a c k a g e d   a r t i c l e s   t h e r e i n   and  w h e r e i n  

the  h e i g h t   of  the   p a c k a g e d   a r t i c l e s   is  b e i n g   m e a s u r e d ;  



F i g .   9  is   a  d i a g r a m m a t i c   v iew  of  an  a d j u s t a b l e  

l e n g t h   mold   f o r   f o r m i n g   c o n t a i n e r s   f o r   use   in  the   m e t h o d  
of  t h e   i n v e n t i o n ;  

F i g .   10  is  a  d i a g r a m m a t i c   v i ew  of  a p p a r a t u s   f o r  

s e p a r a t i n g   the   r e t a i n e r   f rom  t he   s t a c k   of  a r t i c l e s   a s  
in  F i g .   8  and  w h e r e i n   a  c o n t a i n e r   is  a d d e d   to  t h e  

a s s e m b l y ;  

F i g .   11  is   a  d i a g r a m m a t i c   v iew  s h o w i n g   the   a s s e m -  
b l y   of  t h e   c o n t a i n e r   and  a r t i c l e s   as  p o s i t i o n e d   on  a  

s u p p o r t   p a l l e t   and  f o r k ;  

F i g .   1 2 . i s   a  d i a g r a m m a t i c   v iew  s h o w i n g   r e m o v a l  
of  t h e   p a l l e t   f rom  the   a s s e m b l y   of  t he   p a l l e t ,   s u p p o r t  
f o r k ,   c o n t a i n e r   and  a r t i c l e s ;  

F i g .   13  is  a  d i a g r a m m a t i c   v iew  s h o w i n g   the   s t e p  
of  p l a c i n g   a  c l o s u r e   on  t he   open  b o t t o m   end  of  t h e  

c o n t a i n e r   in  t he   p a c k a g i n g   m e t h o d ;  

F i g .  1 4   is  a  f r a g m e n t a r y   v e r t i c a l   s e c t i o n ,   d i a -  

g r a m m a t i c ,   s h o w i n g   the   a s s e m b l y   of  t he   c l o s u r e   on  t h e  

c o n t a i n e r   and  p a c k a g e d   a r t i c l e s ;  

F i g .   15  is   a  p l a n   v i ew  w i t h   more  d e t a i l s   b e i n g  
shown  t h e r e o n   of  t h e   a s s e m b l y   of  t he   r e t a i n e r   and  a r t i -  

c l e s  a s   b e i n g   moved  o n t o   t h e   s u p p o r t   p a l l e t   as  g e n e r a l l y  

i n d i c a t e d  i n  F i g .   10;  -  - -  

F i g .   16  is  a  d i a g r a m m a t i c   v iew  of  more  d e t a i l   shown 

t h e r e o n   of   t he   a p p a r a t u s   as  i n d i c a t e d   in  F i g .   10  f o r  

p o s i t i o n i n g   a  c o n t a i n e r   on  the   s t a c k e d   a r t i c l e s   on  a  

p a l l e t ;  

F i g .   17  is  a  p l a n   v iew  s h o w i n g - m o r e   d e t a i l s   t h e r e -  

on  of   t h e   a p p a r a t u s   u s e d   in  a s s o c i a t i o n   w i t h   t he   s t e p s  
of  F i g .   10  and  w h e r e i n   c o n t a i n e r s   a r e   moved  i n t o   v e r t i c a l  

a l i g n m e n t   w i t h   the   a p p a r a t u s   as  i n d i c a t e d   in  F i g .   16;  a n d  

F i g s .   18  t h r o u g h   21  show  the   c o n t a i n e r   m o l d i n g  

a p p a r a t u s   as  i t   fo rms   a  c o n t a i n e r   and  t he   s t e p s   of  d i s -  

c h a r g e   o f   t he   s a m e .  



BEST  MODE  FOR  CARRYING  OUT  THE  INVENTION 

With  p a r t i c u l a r   r e f e r e n c e   to  t he   d e t a i l s   o f  
the   s t r u c t u r e   shown  in  the   a c c o m p a n y i n g   d r a w i n g s ,   a  

s u p p o r t   p a l l e t   10  is  shown  in  F i g s .   1  t h r o u g h   3  a n d  

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

s h a p e   in  v e r t i c a l   s e c t i o n   s t r u c t u r e   t h a t   has   o p e n  
ends   and  wh ich   is  a d a p t e d  t o   r e c e i v e   a r t i c l e s   to  b e  

p a c k a g e d   on  a  top  s u r f a c e   12  of  t h e   p a l l e t .   The  s u p -  

p o r t   or  p a l l e t s   10  can  be  made  f rom  p l a s t i c   of  a n y  
c o n v e n t i o n a l   n a t u r e   and  i t   has  o p p o s e d   open   ends  1 4 .  
The  p a l l e t   is  a d a p t e d   to  have   a  r e t a i n e r   20  p o s i t i o n e d  
a r o u n d   i t   to  a id   in  r e t a i n i n g   a r t i c l e s   t h e r e o n .   T h i s  
r e t a i n e r   20  c o m p r i s e s   an  open  e n d e d   b o x - l i k e   s t r u c t u r e  
t h a t   has   a  p a i r   of  o p p o s e d   s i d e s   22  and  24  and  o p p o s e d  
ends  25  in  w h i c h   a  v e r t i c a l l y   e x t e n d i n g   s l o t   26  i s  

f o r m e d .   This   s l o t   26  e x t e n d s   d o w n w a r d l y   of  the   r e -  
t a i n e r   from  t he   top  edge  t h e r e o f   and  i t   t e r m i n a t e s   i n  

an  e n l a r g e d   b a s e   s l o t   28.  The  r e t a i n e r   2 0  w i l l   f i t  

s n u g l y   a r o u n d   the   p a l l e t   10  as  i n d i c a t e d  i n   the   d r a w -  

i n g s .  

A  s u p p o r t   f o r k   or  p l a t e   130  i s   f o r m e d   as  d i a -  

g r a m m a t i c a l l y   shown  in  F i g s .   4  a n d   5 .  and   i s  s h o w n   m o r e  

c o m p l e t e l y   in  F i g .   15.  Th i s   s u p p o r t   p l a t e   or  f o r k   130 

has   p a i r s   of  o p p o s e d   edge  r e c e s s e s   32a  and  34a  f o r m e d  

t h e r e i n   a d j a c e n t   o p p o s i t e   ends  t h e r e o f .   The  p l a t e   o r  

s u p p o r t   f o r k   130  is  of  a  s i z e   t h a t   t he   o p p o s e d   s l o t s   3 2 a  

and  34a  can  be  r e c e i v e d   in  and  s l i d   t h r o u g h   b e t w e e n  

t he   e d g e s   of  t h e   v e r t i c a l l y   e x t e n d i n g   s l o t s   26  in  t h e  

r e t a i n e r   so  t h a t   the   p l a t e   can  be  moved  v e r t i c a l l y   w i t h  

r e l a t i o n   to  t h e   r e t a i n e r   t h r o u g h   t he   open   s l o t s   t h e r e i n  

when  t h e   r e c e s s e s   32a  and  34a  a r e   e n g a g e d   w i t h   the  s l o t s  

26.  A  b o t t o m   s u r f a c e   29  of  t he   b a s e   s l o t   28  is  b e l o w  

t h e   h o r i z o n t a l   s u p p o r t   s u r f a c e   12  of  t h e   p a l l e t   10  when  

t h e   p a l l e t   and  r e t a i n e r   a re   on  a  common  s u p p o r t .  



I t   a l s o   i s   p o s s i b l e   to  a s s e m b l e   t h e   p a l l e t   1 0 ,  
r e t a i n e r   20,  and  a r t i c l e s   in  an  a s s e m b l y   A  on  a  c o n -  

v e y o r   41  and  move  t h e   a s s e m b l y   t h r o u g h   a  f i x e d   c o u r s e .  
I n   a l l   e v e n t s ,   t he   a s s e m b l y   A  i s   moved  by  t h e   c o n v e y o r  

41  w i t h   t he   a r t i c l e s ,   b o o k s   42,  s t a c k e d   t h e r e o n .   N e x t ,  

any  known  t y p e   of  a  h e i g h t   s e n s i n g   d e v i c e   i n d i c a t e d   a t  
50  can  be  b r o u g h t   i n t o   a s s o c i a t i o n   w i t h   t h e   a r t i c l e s  

p o s i t i o n e d   w i t h i n   t h e   r e t a i n e r   20  to  m e a s u r e   t he   h e i g h t  
t h e r e o f .   T h i s   h e i g h t   m e a s u r e m e n t   w h i c h   can  have   a  
s u i t a b l e   e l e c t r i c a l   c o n t r o l   o u t p u t   or   o t h e r   i n d i c a t o r  

is  t h e n   t r a n s m i t t e d   to   a  c o n t r o l   s t a t i o n   70,   F i g .   9 ,  
f o r   t h e   p a c k a g e   p r o d u c i n g   a p p a r a t u s   or  mold  and  w h e r e  

an  a d j u s t a b l e   l e n g t h   mold  60  i s   p r e s e n t .   The  m o l d ' s  

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

h e i g h t   of  t h e   a r t i c l e s   r e c e i v e d   w i t h i n   t h e   r e t a i n e r   20 

in  t he   a s s e m b l y   A.  Then  a  p a r t i c u l a r   c o n t a i n e r   i s  

f o rmed   to  p r o p e r   l e n g t h   f o r   r e c e i v i n g   t he   s t a c k   of  b o o k s  

or  a r t i c l e s   42  w i t h i n   t h e   r e t a i n e r   20,  F i g .   8.  The  m o l d  

c a v i t y   l e n g t h   i s   v a r i e d   by  moving   a  mold  s h e l l   62 

a x i a l l y   of  a  f i x e d   mold  c o r e   64.  The  mold  end  66  i s  

s e p a r a t e l y   m o v a b l e   and  i s   b r o u g h t   to   mold  c l o s i n g   p o s i -  
t i o n  f o r   a l l   m o l d i n g   c y c l e s   by  a  known  t y p e   of  c o n t r o l .  

The  c o n t a i n e r   52  t h e n   p r o d u c e d  i s  r e m o v e d   f r o m  t h e   m o l d  

as  by  a i r   p r e s s u r e  i n t r o d u c e d   i n t o - t h e   v e n t e d  c o r e   6 4  

and  i s   n e x t   moved  to   a  s p e c i a l   s u p p o r t   s t a t i o n   p a r t i a l l y  
i n d i c a t e d   a t   F i g s .   10  and  15  in  t he   d r a w i n g s .  

Nex t   as  t h e   p a c k a g i n g   a s s e m b l y   i s   moved  a l o n g  
i t s   f i x e d   c o u r s e ,   t h e  a s s e m b l y   is   s l i d  o r  t e l e s c o p e d  

o n t o   a  m o d i f i e d   p l a t e ,   s u p p o r t   member  or  f o r k   130  w h i c h  

is   p o s i t i o n e d   to  have   a  f r e e   end  e x t e n d i n g   t o w a r d s   t h e  

c o n v e y o r   a x i s .   At  t h i s   a r e a ,   t h e   c o n v e y o r   i s   c h a n g i n g  

i t s   c o u r s e   and  s t a r t s   to  move  down  a r o u n d   a  s u p p o r t  

drum.  Such  f o r k   130  i s   p o s i t i o n e d   to  e x t e n d   u n d e r n e a t h  

t he   h o r i z o n t a l   s u r f a c e   of  t h e   p a l l e t   12  t h r o u g h   i t s   o p e n  

ends   and  t h r o u g h   t h e   b o t t o m   s l o t s   28  of  t h e   r e t a i n e r  

20.  The  r e c e s s e s   32a  a n d  3 4 a   w i l l   t h e n   s t i l l   p e r m i t  

r e l a t i v e   movemen t   of  t h e   r e t a i n e r   20  in  r e l a t i o n   to  t h e  



s u p p o r t   member  or  f o r k   130  as  t h e s e   r e c e s s e s   32  a n d  
34  can  s l i d e   up  t h r o u g h   the   v e r t i c a l   s l o t   26  in  t h e  
r e t a i n e r   and  p e r m i t   d i s e n g a g e m e n t   of  t he   r e t a i n e r  
f rom  t h e  p a l l e t   and  f o r k   u n i t .   A l s o ,   any  a r t i c l e s  

on  t h e   p a l l e t   (and  e x t e n d i n g   v e r t i c a l l y   u p w a r d l y   t h e r e -  

f rom)   can  be  r e t a i n e d   in  a l i g n m e n t .  

The  book  a s s e m b l y   A,  by  r e l a t i v e   movement   o f  

the   c o n v e y o r  4 1   in  r e l a t i o n   to  t h e   s u p p o r t   p l a t e   130 

i m p i n g e s   on to   the   s u p p o r t   p l a t e   or  f o r k   130  bu t   t h e  

s u p p o r t   f o r k   may  a l s o   be  moved  l o n g i t u d i n a l l y   to  s l i d e  

in  u n d e r   t he   p a l l e t   1 0 .  

The  r e t a i n e r   r e m o v i n g   s t a t i o n   may  c o m p r i s e ,  

as  p a r t l y   shown  in  F i g s .   15  and  16,  t h e   p r o v i s i o n   o f  

a  s u p p o r t   clamp  or  o t h e r   member  132  f o r   e n g a g i n g   o n e  
end  of  t he   s u p p o r t   p l a t e   130,  as  i n d i c a t e d .   The  c l a m p  

or  d e v i c e   132  has   s u i t a b l e   means  ( n o t   shown)   e n g a g e d   w i t h  

i t   to  r e c i p r o c a t e   the  member  132  and  t he   s u p p o r t   f o r k  
130  on  i t s   l o n g i t u d i n a l   a x i s .  

The  a s s e m b l y   A  is  c e n t e r e d  o n   t h e   s u p p o r t   p l a t e  
130  by  r e s i l i e n t l y   p o s i t i o n e d   g u i d e   p l a t e s   134  w i t h   o u t -  

w a r d l y   f l a r e d   edges   136  so  t h a t   t h e   r e t a i n e r   20  i s  

r e s i l i e n t l y   e n g a g e d   by  the   g u i d e   p l a t e s   134.   H o w e v e r ,  
w h i l e   on  t h i s   s u p p o r t   p l a t e   1 3 0 ,  t h e   r e t a i n e r   can  b e  

r e a d i l y   r e m o v e d   by  a  d o w n w a r d l y   d i r e c t e d   f o r c e   a p p l i e d  
t h e r e t o .   Th i s   may  be  p r o v i d e d   as  by  t h e  u s e   of  the   c o n -  
t a i n e r   52,  wh ich   has  an  i n i t i a l l y   open  l o w e r   end,  a n d  

is  t e l e s c o p e d   over   the   s t a c k   of  a r t i c l e s   on  t h e  p a l l e t  
and  is   a d a p t e d   to  engage   the   u p p e r   end  of  t he   r e t a i n e r .  

T h e  c o n t a i n e r   can  be  moved  m a n u a l l y   or  o t h e r w i s e   v e r -  

t i c a l l y   d o w n w a r d l y   as  by  a  p i s t o n   150  f r o m   a  c o n t r o l  

c y l i n d e r   1 5 2 - a s   l a t e r   d e s c r i b e d ,   to  f o r c e   t he   r e t a i n e r  

f rom  a s s o c i a t i o n   w i t h   the   o t h e r   a r t i c l e s   as  t h i s   o n l y  

r e q u i r e s   t h a t   t he   s u p p o r t   p l a t e   130  h a v e   i t s   r e c e s s e s  
32a  and  34a  move  up  t h r o u g h   t he   v e r t i c a l l y   e x t e n d i n g  

s l o t s   26  in  the   r e t a i n e r .   T h e r e a f t e r   t h e   e n t i r e   c o n t a i n e r ,  
a r t i c l e s   and  p a l l e t   u n i t   is  p o s i t i o n e d   on  the   s u p p o r t  



p l a t e   130.   Now  the   a r t i c l e s   and  t h e   c o n t a i n e r   52 

can  be  r e t a i n e d   a g a i n s t   a x i a l   movement   on  the   s u p p o r t  

by  a  r e t r a c t a b l e   p r e s s u r e   p i s t o n   56,  F i g .   12,  t h a t  
is   o p e r a t i v e l y   moved  i n t o   e n g a g e m e n t   w i t h   t he   c o n -  
t a i n e r   and  r e t a i n s   i t   a g a i n s t   such   m o v e m e n t .   At  t h e  

same  t i m e ,   a  p u s h e r   arm  or  b a r   138,  o p e r a t e d   by  a  known 

m e a n s ,   moves  in  from  the   o p p o s i t e   end  of  t h e   c o n t a i n e r  

52  and  e n g a g e d ,   f o r   e x a m p l e ,   w i t h   j u s t   t h e   s u p p o r t  
l o w e r   e d g e s   of  the   p a l l e t ' s   s i d e s   t h a t   e x t e n d   be low  t h e  

s u p p o r t   p l a t e   130.  The  p u s h e r   can  move  s u c h   p a l l e t  

l o n g i t u d i n a l l y   a l o n g   t h e   s u p p o r t   p l a t e   130  to  f o r c e  

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

b o o k s ,   c o n t a i n e r   and  the   s u p p o r t   p l a t e .   T h i s   c a u s e s  
t h e   a r t i c l e s   in  the   c o n t a i n e r   to  d rop   down  to  be  r e s t -  

ing   o n  t h e   s u p p o r t   p l a t e   130  as  shown  in  F i g .   13,  a f t e r  

w h i c h   t he   open  end  of  t he   c o n t a i n e r   can  b e  c l o s e d .  

Thus ,   F i g s .   13  and  14  of  t h e   d r a w i n g s   i n d i -  

c a t e   t h a t  a   top  74  f o r   t he   c o n t a i n e r   is   p r o v i d e d ,   a n d  

i t   i s   moved  in  u n d e r   t h e   s u p p o r t   p l a t e .   Next   t h e  

p o s i t i o n i n g   means  f o r   t he   clamp  132  a r e   a c t u a t e d   t o  

move  t h e   s u p p o r t   p l a t e   130  back   on  i t s  l o n g i t u d i n a l  

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

p l a t e   v i a  a  s t o p  b a r   l i k e  t h e   ba r   5 6   e n g a g i n g   t h e   s i d e  

of  t h e   c o n t a i n e r   a d j a c e n t   t he   c lamp  132.  Thus ;   t h e  

c o n t a i n e r   and  books   a s s e m b l y   is  p r e v e n t e d   f rom  m o v i n g  

a x i a l l y   on  t h e   s u p p o r t   p l a t e   130  by  t h e   s t o p   or  r e t r a c t -  
a b l e   arm  p r o v i d e d .  

The  r e t r a c t i o n   a c t i o n   on  t h e   s u p p o r t   p l a t e   130 

is   p r o v i d e d   when  a  b o t t o m   c o v e r   or  top   74  f o r   the   c o n -  
t a i n e r   is   a d a p t e d   to  be  p o s i t i o n e d   on  t h e   open  l o w e r  

end  of   t h i s   c o n t a i n e r   52.  Thus ,   F i g .   13  shows  t h a t   a  
r e t r a c t a b l e   c a r r i e r   p l a t e   70  is  p o s i t i o n e d   by  a  s u i t a b l e  

s u p p o r t   p i s t o n   a r m  7 2   or  t h e   l i k e   w h e r e b y   such   c a r r i e r  

p l a t e   can  be  r e c i p r o c a t e d   v e r t i c a l l y   u p w a r d l y   a n d  

d o w n w a r d l y   in  r e l a t i o n   to  t he   s u p p o r t   p l a t e   130.  T h u s ,  

t h e   c a r r i e r   p l a t e   70  w i t h   t h e   top  o r  c o v e r   74  fo r   t h e  



c o n t a i n e r   52  b e i n g   p o s i t i o n e d ,   f o r   e x a m p l e ,   in  a  
r e c e s s   in  t he   top   of  t he   c a r r i e r   p l a t e   70  i s   b r o u g h t  

up  i m m e d i a t e l y   b e l o w   t he   a s s e m b l y   of  t he   c o n t a i n e r  
and  books   w h e r e b y   when  the   s u p p o r t   p l a t e   130  i s   m o v e d  
ou t   f rom  and  u n d e r   t he   b o o k s - c o n t a i n e r   a s s e m b l y ,   t h e y  
w i l l   j u s t   d r o p   d o w n w a r d l y   and  w i l l   b e a r   upon  t h e  

u p p e r   s u r f a c e   of  t he   top   74.  T h i s   top  74  p r e f e r a b l y  
has   a  r e c e s s e d   or  s h o u l d e r e d   o u t e r   edge  76  a d a p t e d   t o  

e n g a g e   w i t h   a  c o m p l e m e n t a r y   s h a p e d   s h o u l d e r   78  f o r m e d  

on  the   l o w e r   end  of  t he   c o n t a i n e r .   Thus ,   an  a c c u r a t e  

a l i g n m e n t   can  be  o b t a i n e d   b e t w e e n   the   c o n t a i n e r   a n d  
i t s   top   and  a t t a c h m e n t   of  t he   c o n t a i n e r   t o p   to  the   c o n -  
t a i n e r   is   f a c i l i t a t e d   s i n c e   any  s u i t a b l e   a d h e s i v e  

means  can  be  s u i t a b l y   p o s i t i o n e d   on  t he   s h o u l d e r   76  o n  
the   t op   p r i o r   to  i t s   e n g a g e m e n t   w i t h   t he   open  l o w e r  
end  of  the   c o n t a i n e r .   Then  the   c o m p l e t e d   c o n t a i n e r  

a s s e m b l y   can  be  s u i t a b l y   moved,   s l i d ,   or  m a n u a l l y  

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

p l a t e   70  o v e r   to  b e i n g   on  any  t y p e   of  d i s c h a r g e   c o n v e y o r  
80  or  o t h e r   e q u i v a l e n t   means  as  g e n e r a l l y   i n d i c a t e d   i n  

F i g .   14  of  t he   d r a w i n g s   f o r   f u r t h e r   p r o c e s s i n g   or  m o v e -  
ment   t h r o u g h   t he   p a c k a g i n g   a s s e m b l y ,   as  d e s i r e d .   T h u s  
s u i t a b l e   l a b e l l i n g   means   o r  o t h e r  p a c k a g i n g   o p e r a t i o n s  
can  be  p e r f o r m e d   on  t h e   now  c o m p l e t e l y   c l o s e d   c o n t a i n e r  

5 2  h a v i n g   t he   p a c k a g i n g   a r t i c l e s   or  a r t i c l e s   to  b e  

s h i p p e d   p r e s e n t   t h e r e i n .  

I t   w i l l   be  r e a l i z e d   t h a t   t h e   a p p a r a t u s   a n d  

me thod   s t e p s  s h o w n   h e r e i n   a r e   e x a m p l e s   o n l y   and  t h a t  

v a r i o u s   o t h e r   t y p e s   of  a p p a r a t u s   or  means   can  be  u s e d  
f o r   p e r f o r m i n g   the   v a r i o u s   m e t h o d   s t e p s   as  d e s c r i b e d  

h e r e i n .  

Some  o t h e r   d e t a i l s   of  t h e   a p p a r a t u s   of  t h e  

i n v e n t i o n   a r e   p a r t i a l l y   shown  in  F i g s .   16  and  1 7 .  

Thus ,   F i g .   17  shows  t h a t   t h e r e   can  be  a  p l u r a l i t y   o f  

c o n t a i n e r   f o r m i n g   s t a t i o n s   i n d i c a t e d   a t   S  in  F i g .   1 7 .  



Each  of  t h e s e   c o n t a i n e r   f o r m i n g   s t a t i o n s   c o u l d   have  a  
m o l d i n g   a p p a r a t u s  a s   d i a g r a m m a t i c a l l y   shown  in  F i g .   9  
p r o v i d e d   t h e r e i n   and  a  p i v o t a l l y   p o s i t i o n e d   c o n t r o l  

c y l i n d e r   140  is   p o s i t i o n e d   a d j a c e n t   t h e s e   c o n t a i n e r  

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

p i s t o n   rod  142  t h a t   can  s w i n g   a r o u n d   in  a  h o r i z o n t a l  

p l a n e .   C l a m p i n g   means  144  t h a t   a r e   o p e r a t i v e l y   p o s i -  
t i o n e d   o n t h e   end  of  t h e   p i s t o n   arm  142  can   be  a c t u a t e d  

to  e n g a g e   w i t h   a  c o n t a i n e r   p r o v i d e d   a t   one  of  t h e s e  
c o n t a i n e r   p r o d u c i n g   s t a t i o n s   S.  T h e s e   c l a m p   m e a n s  
( n o t   shown)  can  be  of  any  s u i t a b l e   t y p e   and  b e  

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

p i s t o n   r6d  142  as  r o u g h l y   shown  in  F i g .   17.  Then  t h e  

c o n t r o l   c y l i n d e r   140  can  be  m a n u a l l y   or   o t h e r w i s e  

moved  t h r o u g h   an  a r c   f rom  t h e   p a c k a g e   p r o d u c i n g   s t a -  
t i o n   S  o v e r   to  the   r e t a i n e r   r e m o v i n g   s t a t i o n   R  a s  
shown  in  F i g .   17.  T h i s   r e t a i n e r   r e m o v i n g   s t a t i o n ,  

F i g .   16,  has   t he   s u i t a b l y   p o s i t i o n e d   c o n t r o l   c y l i n d e r  
150  p o s i t i o n e d   v e r t i c a l l y   a b o v e   t h i s   s u p p o r t   p l a t e  
130  and  in  l i n e   w i t h   t h e   r e s i l i e n t   s i d e   p l a t e s   134 

and  o p e r a t i v e  p o r t i o n   of  t h e   s u p p o r t   p l a t e   130  b e -  

t w e e n   t h e   r e c e s s e s   32a  and  34a .   T h u s ,   t h e   c o n t r o l  

c y l i n d e r   1 5 0 - h a s  a  p i s t o n   rod   152  e x t e n d i n g   t h e r e f r o m  

and  e n d i n g   in  a  p r e s s u r e   p l a t e  1 5 4 . -   W h e n  t h e   c o n t r o l  

c y l i n d e r   150  i s   a c t u a t e d ,   i t s   p r e s s u r e   p l a t e   154  w i l l  

e n g a g e   w i t h   t he   u p p e r   end  of  t h e   c o n t a i n e r   52  a n d  

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

of  t h e   r e t a i n e r   20  so  as  to  f o r c e   i t   to   move  r e s i l i -  

e n t l y   d o w n w a r d l y   b e t w e e n   t h e   p r e s s u r e   p l a t e s   134 

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

c l amp   members   144  a r e ,   of  c o u r s e ,   r e l e a s e d   p r i o r   t o  

any  m o v e m e n t   of  t he   c o n t a i n e r   d o w n w a r d l y   and  t h i s  

r e l e a s e   w i l l   o c c u r   when  t h e   c o n t a i n e r   h a s   b e e n  

a l i g n e d   v e r t i c a l l y   w i t h   t he   r e t a i n e r   and  a r t i c l e s  

a s s e m b l y ,   or  c l a m p s   144  may  be  l o o s e   e n o u g h   t o  



e n a b l e   downward   movement   of  t he   c o n t a i n e r .   Any 
s u i t a b l e   g u i d e s ,   as  r e q u i r e d ,   can  be  p o s i t i o n e d   i n  
a s s o c i a t i o n   w i t h   t he   r e t a i n e r   and  book  a s s e m b l y   A 
when  p o s i t i o n e d   a t   t h e   s t a t i o n   shown  in  F i g .   15  t o  
e n a b l e   t he   c o n t a i n e r   to  r e a d i l y   e n g a g e   t h e r e w i t h  
and  r e m a i n   in  v e r t i c a l   a l i g n m e n t   t h e r e w i t h   when  p u s h e d  
d o w n w a r d l y   by  the   c o n t r o l   c y l i n d e r   1 5 0 .  

Note   t h a t   t he   r e t a i n e r   20  i s   r e s i l i e n t l y  

s u p p o r t e d   a t   t he   r e t a i n e r   r e m o v i n g   s t a t i o n   R  by  t h e  

p r e s s u r e   p l a t e s   1 3 4 .  

Of  c o u r s e ,   t he   p u s h e r   arm  138,  F i g .   1 2 ,  

can  e n g a g e   the   p a l l e t   10  or  i t s   s i d e s   in  any  d e s i r e d  

m a n n e r   to  push   the   p a l l e t   c l e a r   of  t h e   c o n t a i n e r -  

a r t i c l e   a s s e m b l y .   The  c o n t a i n e r   52  i s   s l i g h t l y  

l o n g e r ,   u s u a l l y ,   t h a n   the   s t a c k   of  a r t i c l e s   to  b e  

p a c k a g e d ,   as  shown  in  F i g .   13.  T h i s   e n a b l e s   the   e n d  

c l o s u r e   74  to  be  a f f i x e d   to  t he   c o n t a i n e r ,   as  s t a t e d .  

I t   f u r t h e r   s h o u l d   be  u n d e r s t o o d   t h a t   w h i l e  

d i a g r a m m a t i c   a p p a r a t u s   has   been   i n d i c a t e d   as  p e r -  
f o r m i n g   a  number   of  s t e p s   in  t h e   m e t h o d   of   t he   p r e s e n t  
i n v e n t i o n ,   a  number   of  t h e s e   o p e r a t i o n s   can   be  p e r -  
f o r m e d   m a n u a l l y   or  be  c o n t r o l l e d   m a n u a l l y ,   or  s e m i -  

a u t o m a t i c a l l y   o r - a u t o m a t i c a l l y   as  d e s i r e d .   I t   - 

a l s o   i s   p o s s i b l e   to  mount   t he   s u p p o r t   means   f o r   t h e  

s u p p o r t   p l a t e  1 3 0   to  be  moved  a r o u n d   on  a  t u r r e t  

t y p e   of  a s s e m b l y   c o n t r o l   c y l i n d e r   140.   T h u s ,   a  p l u r -  

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

c lamp  means  132  s u p p o r t i n g   t he   s u p p o r t   s h e l v e s   o r  

p l a t e s   so  t h a t - a   number   of  d i f f e r e n t   o p e r a t i o n s  c o u l d  

be  p e r f o r m e d   somewha t   s i m u l t a n e o u s l y   as  t h e   d i f f e r e n t  

s u p p o r t   s h e l v e s   would   be  moved  t h r o u g h   a r c s   from  o n e  

o p e r a t i v e   s t a t i o n   to  a n o t h e r   w h i l e   t h e   g e n e r a l   o p e r a -  
t i o n s   shown  in  F i g s .   10  t h r o u g h   14  a r e   p e r f o r m e d   on  

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

I t   a l s o   s h o u l d   be  n o t e d   t h a t   t h e   a r t i c l e s  



to  be  s h i p p e d   c o u l d   be  m a n u a l l y   a s s e m b l e d   i n t o   a  
s h i p p i n g   g r o u p ,   w h i c h   p r e f e r a b l y   w o u l d   be  of   a  c r o s s -  
s e c t i o n   s u b s t a n t i a l l y   t he   same  as  f o r   o t h e r   s h i p -  
p i n g   g r o u p s ,   t he   l e n g t h   of  the   g r o u p   wou ld   be  m a n u a l l y  
m e a s u r e d   or  o b s e r v e d ,   and  the  m o l d  w o u l d   be  s e t   t o  

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

the   s h i p p i n g   c o n t a i n e r   wou ld   be  p r o d u c e d   in  the   m o l d  

a p p a r a t u s   of  F i g s .   18  to  21  and  the   c o n t a i n e r   may  b e  
v a r i e d   in   more  t han   one  d i m e n s i o n .  T h e   c o n t a i n e r   p r o -  
duced   c o u l d   t h e n   be  m a n u a l l y   p l a c e d   a r o u n d   t he   g roup   o f  

a r t i c l e s   p r e p a r e d   f o r   s h i p p i n g ,   t he   open  end  o f  
such   c o n t a i n e r   wou ld   have   c o v e r   a p p l i e d   t h e r e t o   a n d  

the   c o n t a i n e r   wou ld   be  r e a d y   f o r   s h i p p i n g .  
The  more  a u t o m a t i o n   p r o v i d e d   f o r   t h e   s h i p p i n g  

s y s t e m ,   t he   more  the   c o s t s   of  t he   p a c k a g i n g   o p e r a t i o n  
w i l l   be  r e d u c e d ,   b u t   any  s t e p   wou ld   be  done  m a n u a l l y .  
S t i l l   s t o r a g e   of  any  p r e f o r m e d   s h i p p i n g   c o n t a i n e r  

is  a v o i d e d .  

Use  of  a  l i g h t   w e i g h t   p l a s t i c   ( s t y r o f o a m   o r  

s t y r o f o a m   b e a d s )   f o r   t he   c o n t a i n e r   w i l l   r e d u c e   in  p a c k a -  

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

More  d e t a i l s  o f   t he   a d j u s t a b l e  l e n g t h   m o l d ,  

shown  d i a g r a m m a t i c a l l y   in   F i g .   9,  a r e   shown  in  F i g s .  
18  to  21.   Here   a  mold  f r ame   14a  has   f i x e d   p l a t e s   3 2 a  

and  48a  on  f r a m e   r o d s   34a .   A  mold  c o r e   50a  is  s e c u r e d  

to  t he   p l a t e n   32a  w h i l e   a  s l i d e   c a r r i a g e   means  28a  p o s i -  

t i o n s   a  mold  s h e l l   30a  on  the  f r a m e   r o d s   34a .   The  m o l d  

s h e l l   h a s   a  b o t t o m   r i n g   33a  t h e r e o n   and  i t   c l o s e s   t h e  

l o w e r   end  of  a  mold  c a v i t y   t h a t   t h e   mold  s h e l l   d e f i n e s  

a r o u n d   t h e   mold  c o r e .   By  moving   t he   mold  s h e l l   3 0 a  

a x i a l l y ,   t he   l e n g t h   of  t h e   mold  c a v i t y   i s   v a r i e d .   An 

u p p e r   mold   end  p l a t e   62a  c l o s e s   t he   u p p e r   end  of  the  m o l d  

c a v i t y   and  i t   i s   s e p a r a t e l y   m o v a b l e   v e r t i c a l l y   by  a  s u i t -  

a b l e   member   as  a  c y l i n d e r   w h i l e   a  mold  c o r e   b o t t o m   p l a t e  



58a  is   s l i d a b l y   p o s i t i o n e d   w i t h i n   the   mold  co re   50a  a n d  

is  m o v a b l e   t h e r e i n   by  any  d e s i r e d   c o n t r o l s .   The  b o t t o m  

p l a t e   58a  may  move  w i t h   the   mold   s h e l l   or  s e p a r a t e l y  
t h e r e f r o m   bu t   n o r m a l l y   w o u l d   be  o p e r a t i v e l y   p o s i t i o n e d  

s l i g h t l y   be low  h o r i z o n t a l   a l i g n m e n t   w i t h   t he   lower   e n d  
of  t he   mold  s h e l l   30a  when  i t   is   s e t   up  f o r   a  m o l d i n g  
a c t i o n , a s   shown  in  F i g .   1 8 .  

The  mold  c a v i t y   wou ld   be  f i l l e d ,   f o r   e x a m p l e ,  
w i t h   p o l y s t y r e n e   b e a d s   s u p p l i e d   by  means  c o n n e c t i n g   t o  

a  s u i t a b l e   s u p p l y   l i n e  6 1 a   s e c u r e d   to  and  e x t e n d i n g  

t h r o u g h   the  top  p l a t e   62a.   The  b e a d s   w o u l d   be  p r e -  
e x p a n d e d   and  would   be  s e t   up  or  f o r m e d   i n t o   a  c o n t a i n e r  

u n i t   52a  by  s t eam  s u p p l i e d   to  t h e   b o t t o m   p l a t e   58a  b y  

a  s t e a m   l i n e   59a.   S u i t a b l e   v e n t s   63a  a re   fo rmed   in  t h e  

mold  c o r e   to  pa s s   s t e a m   and  f l u i d s   t h e r e t h r o u g h   b u t  

wh ich   p r e v e n t   p a s s a g e   of  t he   p l a s t i c   b e a d s .  

The  end  p l a t e s   62a  and  58a ,   mold  c o r e   50a,  a n d  

mold  s h e l l   30a  a r e   s e a l e d   in  r e l a t i o n   to  e a c h   o t h e r  

bu t   t h e  p a r t s   p e r m i t   some  l e a k a g e   of  f l u i d s   t h e r e b e t w e e n .  

The  c o n t a i n e r   52a  is  f o r m e d   to  t he   s i z e   and  l e n g t h   o f  

the   mold  c a v i t y   and  t h e n   is  c o o l e d   as  by  w a t e r  a n d   o r  
a i r   s u p p l i e d   to  t h e   b o t t o m   p l a t e  5 8 a   and  r e l e a s e d   i n t o  

. the   mold  co re   5 0 a .  

Then  to  r emove   a  c o n t a i n e r   f rom  t h e   mold  c a v i t y ,  
i t   f i r s t   is  n e c e s s a r y   to  move  t h e   top  mold  p l a t e   62a  t o  

an  u p p e r   most   p o s i t i o n   and  t h e n   t h e   mold  s h e l l   30a  i s  

r a i s e d   v e r t i c a l l y .   Th i s   c a u s e s   v e r t i c a l   movement   of  t h e  

mold  c l o s u r e   r i n g   33a  t h a t   in  t u r n   w o u l d   move  the  m o l d e d  

c o n t a i n e r   52a  (or  s t a r t   to  move  t he   mold  c o n t a i n e r )   up  
w i t h   i t .   At  the   same  t i m e ,   an  a i r   p r e s s u r e   b l a s t   o r  

s u p p l y   is  p r o v i d e d   to  the   mold  c a v i t y   b o t t o m   p l a t e   5 8 a  

so  t h a t   a i r   p r e s s u r e   g o i n g   t h r o u g h   t he   a p e r t u r e s   o r  

v e n t s   63a  in  the  mold  c o r e   w i l l   a i d   in  s e p a r a t i n g   t h e  

molded   c o n t a i n e r   f rom  t he   mold  c o r e   and  f a c i l i t a t e   v e r t i -  

cal   movement   of  t he   c o n t a i n e r   52a .   T h i s  a i r   p r e s s u r e  



w i l l   c a u s e   the   c o n t a i n e r   100  to  move  a x i a l l y   of  t h e  
mold  s h e l l   30a  and  i t s   movement   u s u a l l y   i s   t e r m i n a t e d  

by  u p p e r   mold  p l a t e   62.  At  t h a t   p o r t i o n   of   the   m o l d i n g  
p r e s s   a p p a r a t u s ,   a  s e n s o r   means  i s   p r o v i d e d   s u c h   as  a  
p h o t o   e l e c t r i c   eye  i n d i c a t e d   a t   R  and  a  beam  p r o d u c i n g  
means  a,  so  when  the   beam  is  i n t e r r u p t e d   by  a  c o n t a i n e r  

b e i n g   moved  up  v e r t i c a l l y   f rom  t he   mold  s h e l l   30a,   t h e n  
t h i s   can  p r o v i d e   a  c o n t r o l   f u n c t i o n .   S u c h  f u n c t i o n   may 
i n c l u d e   a c t i v a t i n g   the   p a i r   of  c lamp  arms  144  to  be  moved  
to  e n g a g e   t h e   c o n t a i n e r   52.  Then  the   mold  s h e l l   3 0 a  

can  be  moved  down,  F i g .   21,  a f t e r   w h i c h   t h e  c o n t a i n e r   c a n  
be  r o t a t e d   w i t h   the   c o n t r o l   c y l i n d e r   140  as  shown  i n  

F i g .   17  to  b r i n g   t h i s   c o n t a i n e r   i n t o   a l i g n m e n t   w i t h  
the   a r t i c l e s   c a r r i e d   by  the   r e t a i n e r   20  as  shown  in  F i g .  
16.  P r i o r   to  t he   c o n t a i n e r   b e i n g   moved  away  from  i t s  

m o l d i n g   a r e a ,   t he   mold  s h e l l   30a  has  b e e n   moved  d o w n w a r d l y  
to  f u l l y   r e l e a s e   t he   c o n t a i n e r   and  p e r m i t   l a t e r a l   m o v e -  
ment  t h e r e o f   w i t h   the   c lamp  members   e n g a g i n g   the  s a m e .  

For   a  new  m o l d i n g   c y c l e ,   the   mold  s h e l l   30a  i s  

t e l e s c o p e d   o v e r   t he   mold  c o r e   to  p r o v i d e   t h e   d e s i r e d  

l e n g t h   c a v i t y   a n d  t h e n   the   top  p l a t e   6 2 a  i s  l o w e r e d   t o  
c l o s e   t h e   c a v i t y   u p p e r   end.   The  b o t t o m   p l a t e   58a,   i f  

no t   so  p o s i t i o n e d   b e f o r e ,   i s  m o v e d   to  o p e r a t i v e   r e l a t i o n  

w i t h  t h e   mold  c o r e   and  mold  s h e l l   and  b e a d s   a re   c a r r i e d  

by  an  a i r   s t r e a m   or  g r a v i t y   i n t o   t he   mold  c a v i t y   to  f i l l  
the   same  u n d e r   s l i g h t   p r e s s u r e .   The  b e a d s   t h e n   a r e  
h e a t e d   by  t he   i n j e c t e d   s t e a m   f l o w   to  p r o d u c e   p o r o u s   c o n -  
t a i n e r .   The  end  p l a t e   62a  can  be  moved  in  s l i g h t l y   b e -  

f o r e  t h e   mold  h e a t i n g   i f   r e q u i r e d .  

W h i l e   s e v e r a l   e m b o d i m e n t s   of  t he   i n v e n t i o n   h a v e  

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

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

may  be  r e s o r t e d   to  w i t h o u t   d e p a r t i n g   f rom  t h e   s cope   of  t h e  

i n v e n t i o n .  



1.  A  method  of  p a c k i n g   a r t i c l e s   in  a  c o n t a i n e r  

c h a r a c t e r i s e d   by  c o m p r i s i n g   the  s t e p s   o f :  

f o r m i n g   a r t i c l e s   (42)  i n t o   s t a c k s   of  d i f f e r e n t  

h e i g h t s   but   of  s u b s t a n t i a l l y   c o n s t a n t   c r o s s - s e c t i o n a l  

shape  and  a r e a   in  a  t e m p o r a r y   r e t a i n e r   (20) ,   m e a s u r i n g  
the  h e i g h t s   of  the   s t a c k   of  a r t i c l e s ,  

m o l d i n g   an  o p e n - e n d e d   c o n t a i n e r   (52)  of  a  l e n g t h   t o  
r e c e i v e   s a i d   a r t i c l e s   as  s t a c k e d ,   a n d  

t e l e s c o p i n g   s a i d   c o n t a i n e r   (52)  over   s a i d   a r t i c l e s  

to  e n c l o s e   the  s a m e .  

2.  A  method  of  p a c k i n g   a r t i c l e s   as  in  Claim  1,  c h a r a c -  
t e r i s e d   by  i n c l u d i n g   the  a r t i c l e s   (42)  b e i n g   moved  

t h r o u g h   a  f i x e d   p a t h ,   when  in  the  t e m p o r a r y   r e t a i n e r   ( 2 0 ) ,  
and  f o r c i n g   the  r e t a i n e r   (20)  downwardly   out  of  e n g a g e -  
ment  w i th   the  a r t i c l e s   by  t e l e s c o p i n g   of  the   newly  made  
c o n t a i n e r   (52)  downward ly   over   the  s t a c k e d   a r t i c l e s .  

3.  A  method  of  p a c k i n g   a r t i c l e s   in  c o n t a i n e r s   h a v i n g   a  
c o n s t a n t   c r o s s - s e c t i o n   but  v a r i e d   l e n g t h   where  a  t e m p o r a r y  

s u p p o r t   (10)  for   the  a r t i c l e s   is  u t i l i z e d ,   c h a r a c t e r i s e d  

by  c o m p r i s i n g   the  s t e p s   o f :  

p l a c i n g   a r t i c l e s   (42)  on  the  t e m p o r a r y   s u p p o r t   ( 1 0 ) ;  

m e a s u r i n g   the   h e i g h t s   of  a r t i c l e s   in  the  s u p p o r t ;  
m o l d i n g   a  c o n t a i n e r   (52)  w i th   one  open  end  and  of  a  

l e n g t h   and  s i z e   as  to  r e c e i v e   s a id   a r t i c l e s   t h e r e i n ;  

moving  the  newly  formed  c o n t a i n e r   (52)  i n t o   a x i a l  

a l i g n m e n t   w i th   but   above  the  a r t i c l e s   in  the  s u p p o r t   ( 1 0 ) ,  

the  open  end  of  the   c o n t a i n e r   b e i n g   at  i t s   lower   end,   a n d  

f o r c i n g   the  c o n t a i n e r   down  over   the   a r t i c l e s ;   a n d  

moving  the   t e m p o r a r y   s u p p o r t   (10)  out   of  e n g a g e m e n t  
w i th   the  a r t i c l e s .  



4.  A  method  of  p a c k i n g   a r t i c l e s   in  c o n t a i n e r s   as  i n  
Cla im  3  where  the   c o n t a i n e r   (52)  is  molded  in  a n  
a d j u s t a b l e   l e n g t h   mold  h a v i n g   a  r e m o v a b l e   c l o s u r e   (62a)  
at   one  end  of  the  mold  c a v i t y   and  a  h o l l o w   m o l d  
s h e l l   (30a)  e n c l o s i n g   a  mold  core   (50a)  to  d e f i n e   t h e  

l e n g t h   of  the   mold  c a v i t y   and  c h a r a c t e r i z e d   by  the  m o l d e d  
c o n t a i n e r   (52)  b e i n g   f o r c e d   a x i a l l y   of  the   mold  s h e l l   b y  
f l u i d   p r e s s u r e   to  p r o t r u d e   out   of  one  end  of  the   m o l d  

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

means  (144)  p r i o r   to  i t s   r e l e a s e   from  the   mold  s h e l l .  

5.  A  method  of  p a c k i n g   a r t i c l e s   in  c o n t a i n e r s   as  i n  
Claim  3  c h a r a c t e r i s e d   by  c o m p r i s i n g   the   s t e p s   o f :  

p o s i t i o n i n g   an  a r t i c l e   r e t a i n e r   (20)  a round   t h e  

t e m p o r a r y   s u p p o r t   ( 1 0 ) ;  

p l a c i n g   the  a r t i c l e s   (42)  on  the   t e m p o r a r y  

s u p p o r t   (10)  and  w i t h i n   the   r e t a i n e r   (20)  to  form  a n  
a s s e m b l y   of  the   s u p p o r t ,   a r t i c l e s   and  r e t a i n e r ;   a n d  

e n g a g i n g   a  s u p p o r t   p l a t e   means  (130)  w i th   t h e  

a s s e m b l y   of  the   t e m p o r a r y   s u p p o r t ,   r e t a i n e r   and  a r t i c l e  

to  s u p p o r t   such  a s s e m b l y   t h e r e t o ;   a n d  
w h e r e i n   the  s u p p o r t   p l a t e   means  (130)  a n d  

r e t a i n e r   (20)  a re   a d a p t e d   to  e n a b l e   the   r e t a i n e r   to  b e  

f o r c e d   downward ly   out   of  e n g a g e m e n t   w i th   the  s u p p o r t   a n d  

a r t i c l e s   by  e n g a g i n g   the  c o n t a i n e r   w i t h   the   s a m e .  

6.  A  method  of  p a c k i n g   a r t i c l e s   in  c o n t a i n e r s   as  i n  

Cla im  5,  c h a r a c t e r i s e d   in  t h a t   a  l i d   (74)  is  p o s i t i o n e d  

a d j a c e n t   the  open  end  of  the   c o n t a i n e r   (52)  and  r e l a t i v e  

movement  of  the   s u p p o r t   p l a t e   means  (130)  and  c o n t a i n e r   (52) 

b r i n g   the  c o n t a i n e r   and  l i d   i n t o   o p e r a t i v e   e q u i p m e n t .  

7.  A  method  of  p a c k i n g   a r t i c l e s   as  in  Claim  6 

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

s u p p o r t   (130)  from  a s s o c i a t i o n   wi th   the   a r t i c l e s   42) 

p r i o r   to  e n g a g i n g   the   l i d   w i th   the  c o n t a i n e r .  



8.  A p p a r a t u s   for   use  in  p a c k i n g   a r t i c l e s   c h a r a c t e r i s e d  

by  c o m p r i s i n g :  

a  p a l l e t   (10)  of  g e n e r a l l y   i n v e r t e d   U-shape   i n  
v e r t i c a l   s e c t i o n   and  b e i n g   a d a p t e d   to  s u p p o r t  
a r t i c l e s   (42)  t h e r e o n ;  

a  b o x - l i k e   r e t a i n e r   (20)  t h a t   has  open  ends  (25)  a n d  

s l o t s   (26)  e x t e n d i n g   downward ly   t h e r e o f   from  i t s   u p p e r  
end  in  a  p a i r   of  opposed   s i d e s   (22,  24)  and  t e r m i n a t i n g  
in  an  e n l a r g e d   b o t t o m   s l o t   (28)  at  the   lower   ends  of  t h e  

opposed   s i d e s ;  
s a i d   r e t a i n e r   (20)  a i d i n g   in  a l i g n i n g   and  r e t a i n i n g  

a r t i c l e s   on  s a id   p a l l e t   and  b e i n g   p o s i t i o n a b l e  
t h e r e a r o u n d ;   a n d  

a  s u p p o r t   p l a t e   means  (130)  e n g a g e a b l e   w i th   s a i d  
r e t a i n e r   (20)  in  s a i d   b o t t o m   s l o t s   to  e x t e n d   t h r o u g h   s a i d  
r e t a i n e r .  

9.  A p p a r a t u s   as  in  Claim  8,  c h a r a c t e r i s e d   in  t h a t   s a i d  

s u p p o r t   p l a t e   means  (130)  has  a  p a i r   of  opposed   e d g e  
s l o t s   (32a,  34a)  t h e r e i n   at   spaced   p o r t i o n s   t h e r e o f   s a i d  

s u p p o r t   p l a t e   means  b e i n g   movable   v e r t i c a l l y   r e l a t i v e   t o  
s a i d   r e t a i n e r   when  i t s   edge  s l o t s   are   r e c e i v e d   in  s i d e  

s l o t s   (26)  of  s a id   r e t a i n e r   (20)  to  e n a b l e   s a i d   r e t a i n e r  

to  be  s e p a r a t e d   from  s a i d   p a l l e t .  

10.  A p p a r a t u s   for   use  in  p a c k i n g   a r t i c l e s   as  in  Claim  8 ,  
c h a r a c t e r i s e d   in  t h a t   s a i d   s u p p o r t   p l a t e   means  (130)  i s  

p o s i t i o n a b l e   under   a  top  p o r t i o n   (12)  of  s a i d   p a l l e t   (10) 

to  s u p p o r t   s a i d   p a l l e t ,   and  has  end  p o r t i o n s   e x t e n d i n g  

beyond  s a i d   p a l l e t   and  s a i d   r e t a i n e r ;   a n d  
s a i d   r e t a i n e r   b e i n g   of  a  s i z e   to  s l i d e   down  over   s a i d  

p a l l e t   when  o p e r a t i v e l y   engaged   t h e r e w i t h .  .  

11.  A p p a r a t u s   as  in  Claim  9,  c h a r a c t e r i s e d   in  t h a t   s a i d  

r e t a i n e r   (20)  c l o s e l y   e n c o m p a s s e s   s a i d   p a l l e t   (10)  w h i c h  

is  movable  a x i a l l y   t h r o u g h   s a i d   r e t a i n e r ,   an  end  of  s a i d  



s u p p o r t   p l a t e   means  (130)  b e i n g   e x t e n d e d   from  s a i d  

r e t a i n e r   and  p a l l e t   a s s e m b l y   and  a d a p t e d   to  e n g a g e  
means  (132)  for   s u p p o r t i n g   s a id   p a l l e t   and  any  a r t i c l e s  

t h e r e o n .  

12.  A  method  of  p a c k i n g   a r t i c l e s   in  c o n t a i n e r s   as  i n  

Claim  5,  c h a r a c t e r i s e d   in  t h a t   the   a r t i c l e   r e t a i n e r   (20) 
has  a  p a i r   of  v e r t i c a l l y   e x t e n d i n g   opposed   s l o t s   (26) 
formed  in  o p p o s e d   s i d e s   t h e r e o f   and  e x t e n d i n g   d o w n w a r d l y  
from  upper   s i d e s   edges   t h e r e o f   and  sa id   t e m p o r a r y   s u p -  
p o r t   (130)  has  a  p a i r   of  opposed   open  s i d e s   (32a,  3 4 a ) ,  

p o r t i o n s   of  s a i d   s l o t s   b e i n g   a l i g n e d   wi th   s a i d   open  s i d e s  

in  the   a s s e m b l y   of  the   s u p p o r t ,   a r t i c l e s   and  r e t a i n e r ,  
and  s a i d   s u p p o r t   p l a t e   means  (130)  is  s t a b b e d   t h r o u g h  
s a i d   s l o t s   and  open  s i d e s   to  engage  sa id   t e m p o r a r y  

s u p p o r t   ( 1 0 ) .  

13.  A  method  of  p a c k i n g   a r t i c l e s   as  in  Claim  6 ,  
c h a r a c t e r i s e d   by  i n c l u d i n g   removing   the  t e m p o r a r y  

s u p p o r t   (10)  from  a s s o c i a t i o n   wi th   the  a r t i c l e s   (42)  b y  
p u s h i n g   the  t e m p o r a r y   s u p p o r t   (10)  l a t e r a l l y   w h i l e  

p r e v e n t i n g   l a t e r a l   movement  of  the  a r t i c l e s   to  drop  t h e  

s t a c k e d   a r t i c l e s   down  onto   the  s u p p o r t   p l a t e   means  (130)  
and  t h e r e a f t e r   r emov ing   the  s u p p o r t   p l a t e   means  ( 1 3 0 ) .  

14.  A p p a r a t u s   for   use  in  p a c k i n g   a r t i c l e s   c h a r a c t e r i s e d  

by  c o m p r i s i n g :  

a  p a l l e t   (10)  of  g e n e r a l l y   i n v e r t e d   U-shape   i n  

v e r t i c a l   s e c t i o n   and  b e i n g   a d a p t e d   to  s u p p o r t  
a r t i c l e s   (42)  t h e r e o n ;  

a  b o x - l i k e   r e t a i n e r   (20)  t h a t   has  open  ends  (25)  a n d  

s l o t s   (26)  e x t e n d i n g   downwardly   t h e r e o f   from  i t s   u p p e r  
end  in  a  p a i r   of  opposed   s i d e s   (22,  24)  and  t e r m i n a t i n g  

spaced   from  the   lower   ends  of  the   opposed   s i d e s ;  
s a i d   r e t a i n e r   (20)  a i d i n g   in  a l i g n i n g   and  r e t a i n i n g  

a r t i c l e s   on  s a i d   p a l l e t   (10)  and  b e i n g   p o s i t i o n a b l e  



t h e r e - a r o u n d   to  e x t e n d   u p w a r d l y   t h e r e f r o m   when  s a i d  

p a l l e t   (10)  and  r e t a i n e r   are   p o s i t i o n e d   on  a  common 

s u p p o r t   (41);   a n d  

a  s u p p o r t   p l a t e   means  (130)  e n g a g e a b l e   unde r   s a i d  

p a l l e t   (10)  and  of  a  s i z e   to  e x t e n d   t h r o u g h   s a i d  
s l o t s   (26)  in  s a i d   r e t a i n e r   (20)  and  p r o t r u d e   t h e r e f r o m .  
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