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£4)  An  apparatus  and  method  for  forming  a  paperboard  receptacle. 

An  apparatus  and  method  for  forming  a  paperboard 
receptacle  (10)  includes  male  and  female  dies  (22;  24)  which 
draw  the  receptacle  from  a  blank  (38).  The  receptacle  (10)  is 
moisturized  during  the  drawing  process  to  plasticize  and 
lubricate  the  paperboard  by  injecting  steam  into  one  of  the 
dies  (22;24). 



T h i s   i n v e n t i o n   r e l a t e s   to   an  a p p a r a t u s   and  m e t h o d   f o r   f o r m -  

ing   a . p a p e r b o a r d   r e c e p t a c l e   f rom  a  p a p e r b o a r d   b l a n k   in   m a l e  

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

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

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

P a p e r b o a r d   r e c e p t a c l e s   a r e   f o r m e d   f rom  b l a n k s   c o m p r i s i n g   a  

l a m i n a t e   of  p a p e r b o a r d   and  a  p l a s t i c   f i l m   ( e . g . ,   a  p o l y -  

e s t e r   s u c h   as  p o l y e t h y l e n e   t e r e p t h a l a t e ) .   The  p o r t i o n s   o f  

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

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

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

have   u s e d   m a t i n g   m a l e   and  f e m a l e   d i e s   to   fo rm  t h e   r e c e p t a c l e .  

The  p e r i p h e r a l   p o r t i o n s   of  t h e   d i e s   e n g a g e   t h e   p e r i p h e r y  

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

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

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

of  t h e   m a l e   and  f e m a l e   d i e s .   The  d i e   s u r f a c e s   may  be  c o a t e d  

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

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

have   b e e n   i n e f f e c t i v e   f o r   f o r m i n g   r e c e p t a c l e s   a t   r e l a t i v e l y  

h i g h   t e m p e r a t u r e s   ( i . e . ,   a b o v e   180°F)   s i n c e   t h e   f o r m e d  

r e c e p t a c l e   t e n d s   to  s t i c k   to   t he   f e m a l e   d i e .  

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

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



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

w a l l s   of  t h e   r e c e p t a c l e .   T h e s e   t e a r s   and  r u p t u r e s   c a n  

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

i s   p l a c e d   u n d e r   maximum  s t r e s s   d u r i n g   t h e   d r a w i n g   p r o c e s s  
and  w h e r e   t h e   b l a n k   h a s   b e e n   w e a k e n e d   by  t h e   s c o r i n g .   I n  

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

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

p l a s t i c i z e d   to   p e r m i t   a r t i c l e s   to  be  r e a d i l y   f o r m e d   w i t h  

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

c r a c k i n g .   A d d i t i o n a l l y ,   t h e   f r i c t i o n   or  a d h e s i o n   b e t w e e n  

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

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

d r a w i n g   a c t i o n .   The  d i s c o n t i n u o u s ,   c r e e p i n g   a c t i o n   t e n d s  

to  f o rm  w r i n k l e s   and   w i l l   n o t   f o rm  s m o o t h   s i d e   w a l l  

s u r f a c e s .  

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

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

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

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

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

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

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

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

p l a s t i c   f i l m   to   t h e   p a p e r b o a r d .   The  p r e - f o r m i n g   w e t t i n g  

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

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

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

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

I t   has   now  b e e n   d i s c o v e r e d   t h a t   a  l a m i n a t e d   p a p e r b o a r d  

b l a n k   can   be  f o r m e d   d r y   when  s u f f i c i e n t l y   p l a s t i c i z e d   t o  

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

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

a  s u f f i c i e n t l y   low  c o e f f i c i e n t   of  f r i c t i o n   b e t w e e n   t h e  



p a p e r b o a r d   and  t he   f e m a l e   d i e .   I f   s u f f i c i e n t   p l a s t i c i z i n g  

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

p a p e r b o a r d   and  t h e   d i e   s u r f a c e s   a r e   p r o v i d e d ,   r e l a t i v e l y   d r y  

l a m i n a t e d   p a p e r b o a r d   may  be  d r a w n   in  a  m a n n e r   r e s u l t i n g   in  a n  

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

A c c o r d i n g l y ,   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   i s   to  p r o v i d e  

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

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

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

i n g ,   r u p t u r i n g   or  c r a c k i n g .  

A n o t h e r   o b j e c t   o f  t h e   p r e s e n t   i n v e n t i o n   i s   to   p r o v i d e   a n  

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

w h i c h   w i l l   fo rm  i m p r o v e d   p a p e r b o a r d   r e c e p t a c l e s   w i t h   s t r a i g h t  

s i d e s ,   few  v e r t i c a l   w r i n k l e s ,   g l o s s y   and  s m o o t h   s i d e   w a l l s ,  
f l a t   b o t t o m s   and  s t i f f   and  s t u r d y   c o n s t r u c t i o n .  

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

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

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

and  t h e   p a p e r b o a r d   of  t h e   b l a n k   u s e d   to  fo rm  t h e   r e c e p t a c l e .  

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

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

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

w i l l   e n h a n c e   t h e   a r t i c l e s   made  t h e r e b y .  

The  f o r e g o i n g   o b j e c t s   a r e   o b t a i n e d   by  an  a p p a r a t u s   f o r   f o r m -  

ing   a  p a p e r b o a r d   r e c e p t a c l e   w h i c h   c o m p r i s e s   m a t i n g   ma le   a n d  

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

i n j e c t i n g   s t e a m   i n t o   one  of  t h e   d i e s   to  c o n t a c t   a  p a p e r b o a r d  

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

b l a n k .  

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

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



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

m a t i n g   f i r s t   and  s e c o n d   d i e s .   The  f i r s t   d i e   i s   moved  t o w a r d  

t he   s e c o n d   d i e   to   d raw  t h e   b l a n k   i n t o   a  r e c e p t a c l e .   D u r i n g  

d r a w i n g   of  t h e   b l a n k ,   s t e a m   i s   i n j e c t e d   i n t o   a t   l e a s t   one  o f  

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

In  t h e   a p p a r a t u s   and  t h e   m e t h o d   of  t h e   p r e s e n t   i n v e n t i o n ,  

t h e   s t e a m   i n j e c t e d   i n t o   t h e   s y s t e m   by  t h e   m o i s t u r i z i n g  

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

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

t h e   p a p e r b o a r d   q u i c k l y   and  l o c a l l y   a t   t h e   maximum  bend   l o c a -  

t i o n s ,   e n a b l i n g   t h e   p a p e r b o a r d   to   b e n d   and  to  be  m o l d e d  

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

A d d i t i o n a l l y ,   t h e   s t e a m   l u b r i c a t e s   t h e   s i d e s   of  t h e   p a p e r -  
b o a r d   r e c e p t a c l e   and  t h e   w a l l s   of  t h e   d i e   a g a i n s t   w h i c h   t h e  

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

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

m a n n e r .   The  p l a s t i c i z i n g   and  t h e   l u b r i c a t i o n   p r o v i d e d   b y  

t h e   i n j e c t i o n   of  s t e a m   i n t o   t h e   s y s t e m   e l i m i n a t e s   t e a r i n g ,  

r u p t u r i n g   and  c r a c k i n g   a t   t h e   j u n c t u r e s   b e t w e e n   t h e   b o t t o m  

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

of  t e a r i n g ,   r u p t u r i n g   and  c r a c k i n g   f rom  s u c h   j u n c t u r e s   to   t h e  

s c o r e d   c o r n e r   a r e a s   of  t h e   p a p e r b o a r d   r e c e p t a c l e .   T h e  

i n j e c t i o n   of  s t e a m   a l s o   e l i m i n a t e s   t h e   p r e - f o r m i n g   w e t t i n g  

o p e r a t i o n   r e s u l t i n g   in   t h e   m o i s t u r e   c o n t e n t   of  t h e   p a p e r -  
b o a r d   a f t e r   f o r m i n g   b e i n g   e q u a l   to   or   l e s s   t h a n   s u c h  

m o i s t u r e   c o n t e n t   b e f o r e   f o r m i n g .   T h i s   r e d u c e d   m o i s t u r e  

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

The  s t e a m   can   be  i n j e c t e d   i n t o   a  h e a t e d   f e m a l e   d i e   a t   a  

p r e s s u r e   l e s s   t h a n   a b o u t   15  p o u n d s   p e r   s q u a r e   i n c h ,   a n d  

b e t w e e n   a b o u t   8  and  a b o u t   12  p o u n d s   p e r   s q u a r e   i n c h .   T h e  

h e a t e d   f e m a l e   d i e   h e a t s   t h e   s t e a m   to  e n h a n c e   p l a s t i c i z i n g  

of  t h e   p a p e r b o a r d .  

A d d i t i o n a l l y ,   t h e   f e m a l e   d i e   i n t o   w h i c h   t h e  s t e a m   is   i n j e c t e d  

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

b l a n k   w i t h   a  m a t i n g   p o r t i o n   of  t h e   ma le   d i e   d u r i n g   d r a w i n g  



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

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

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

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

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

t h e   r e c e p t a c l e   s i d e   w a l l s   and  t h e   j u n c t u r e s   of  t h e   r e c e p t a c l e  

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

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

t h e   maximum  s t r e s s   and  a r e   t h e   g r e a t e s t   p r o b l e m   a r e a s   f o r  

t e a r i n g ,   r u p t u r i n g   and  c r a c k i n g .  

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

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

w h i c h   i s   c o a t e d   on  one  s u r f a c e   w i t h   a  p l a s t i c   f i l m .   For   s u c h  

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

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

O t h e r   a d v a n t a g e s   and  s a l i e n t   f e a t u r 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  a p p a r e n t   f rom  t h e   f o l l o w i n g   d e t a i l e d  

d e s c r i p t i o n   w h i c h ,   t a k e n   in  c o n j u n c t i o n   w i t h   t h e   a n n e x e d  

d r a w i n g s ,   d i s c l o s e s   a  p r e f e r r 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 .  

As  u s e d   in  t h i s   a p p l i c a t i o n ,   t h e   t e r m   " p l a s t i c i z i n g "   m e a n s  

m a k i n g   p a p e r b o a r d   more   m o l d a b l e .  

R e f e r r i n g   to  t h e   d r a w i n g s   w h i c h   fo rm  a  p a r t   of  t h i s   o r i g i n a l  

d i s c l o s u r e :  

F i g u r e   1  is   a  p e r s p e c t i v e   v i e w   of  a  p a p e r b o a r d   r e c e p t a -  

c l e   of  a  t y p e   to   be  f o r m e d   by  t h e   s y s t e m   of  t he   p r e s e n t  

i n v e n t i o n ;  

F i g u r e   2  is   a  s i d e   e l e v a t i o n a l   v i e w   in  c r o s s   s e c t i o n  

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

in  a c c o r d a n c e   w i t h   t he   p r e s e n t   i n v e n t i o n   a t   an  i n i t i a l  

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



F i g u r e   3  i s   a  s i d e   e l e v a t i o n a l   v i e w   in   c r o s s   s e c t i o n  

of   t h e   s y s t e m   of   F i g u r e   2  a t   an  i n t e r m e d i a t e   f o r m i n g  

s t a g e .  

R e f e r r i n g   to  F i g u r e   1,  t h e   a p p a r a t u s   and  m e t h o d   of  t h e  

p r e s e n t   i n v e n t i o n   f o r m s   a  p a p e r b o a r d   r e c e p t a c l e   or  t r a y   1 0  

h a v i n g   a  b o t t o m   w a l l   12  and  s i d e   w a l l s   14.  B o t t o m   w a l l   1 2  

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

s t i f f e n i n g   r i b s   16  f o r m e d   t h e r e i n .   S i d e   w a l l s   14  e x t e n d  

u p w a r d l y   and   d i v e r g e   f r o m   t h e   p e r i p h e r y   of  b o t t o m   w a l l   12  

and  a r e   j o i n e d   a t   r o u n d e d   c o r n e r s .   A  f l a n g e   18  e x t e n d s  

a b o u t   t h e   p e r i p h e r y   of  s i d e   w a l l s   1 4 - f r o m   e d g e s   t h e r e o f  

r e m o t e   f r o m   b o t t o m   w a l l   12,  and  i s   g e n e r a l l y   p a r a l l e l   t o  

b o t t o m   w a l l   12.  O t h e r   r e c e p t a c l e   c o n f i g u r a t i o n s   may  b e  

f o r m e d   d e p e n d i n g   on  t h e   s h a p e   of  t h e   f o r m i n g   d i e s .  

The  a p p a r a t u s   20  f o r   f o r m i n g   t h e   p a p e r b o a r d   r e c e p t a c l e   10  i s  

i l l u s t r a t e d   in   F i g u r e s   2  and  3  in   i n i t i a l   and  i n t e r m e d i a t e  

s t a g e s   of   t h e   d r a w i n g   p r o c e s s ,   r e s p e c t i v e l y .   A p p a r a t u s   20  

c o m p r i s e s   m a t i n g   ma le   and  f e m a l e   d i e s   22,  2 4 .  

Male   d i e   22  has   a  r e t a i n i n g   r i n g   26  w h i c h   e x t e n d s   a b o u t   t h e  

p e r i p h e r y   of  t h e   m a l e   d i e .   A  r e l a t i v e l y   m o v e a b l e   c e n t e r  

p o r t i o n   28,  g e n e r a l l y   in   t h e   f o r m   of  a  p y r a m i d a l   f r u s t u m ,  

is   m o u n t e d   w i t h i n   r e t a i n i n g   r i n g   26.  C e n t e r   p o r t i o n   28  h a s  

a  m a l e   p l u n g e r   29  m o v e a b l y   m o u n t e d   t h e r e i n   and  s p r i n g   b i a s e d  

t o w a r d s   an  e x t e n d e d   p o s i t i o n   as  i l l u s t r a t e d   in   F i g u r e   2 .  

R e t a i n i n g   r i n g   26  and  c e n t e r   p o r t i o n   28  a r e   c o n v e n t i o n a l l y  

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

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

m e c h a n i s m s   in   c o n v e n t i o n a l   m a n n e r s   to  e n a b l e   t h e   r e t a i n i n g  

r i n g   and  c e n t e r   p o r t i o n   to   r e c i p r o c a t e   r e l a t i v e   to  f e m a l e  

d i e   2 4 .  

F e m a l e   d i e   24  c o m p r i s e s   a  b a s e   30  and  u p s t a n d i n g   s i d e   w a l l s  

32.  B a s e   30  and  s i d e   w a l l s   32  d e f i n e   an  u p p e r   c a v i t y   34  

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

10  and  of   m a l e   d i e   c e n t e r   p o r t i o n   28.  The  i n n e r   s u r f a c e s  



of  s i d e   w a l l s   32  e x t e n d   u p w a r d l y   and  o u t w a r d l y   to   f o r m   t h e  

d i v e r g i n g   s i d e   w a l l s   14  of  r e c e p t a c l e   10.  The  t o p   s u r f a c e s  

36  of  s i d e   w a l l s   32  s u r r o u n d   t h e   o p e n   t o p   of  u p p e r   c a v i t y   3 4 ,  

a r e   a n g l e d   d o w n w a r d l y   and  o u t w a r d l y   and  a r e   a x i a l l y   a l i g n e d  

w i t h   r e t a i n i n g   r i n g   26  to  g r i p   b l a n k   38  a t   i t s   p e r i p h e r a l  

p o r t i o n   4 0 .  

Base   30  c o m p r i s e s   u p p e r   and  l o w e r   s e c t i o n s   42,  44.  U p p e r  

s e c t i o n   42  i s   f o r m e d   u n i t a r i l y   w i t h   s i d e   w a l l s   32.  S e c t i o n s  

42,  44  a r e   s e c u r e d   in   a  s u i t a b l e   and  c o n v e n t i o n a l   m a n n e r .   A 

l o w e r   c a v i t y   46  i s   c e n t r a l l y   l o c a t e d   in   l o w e r   s e c t i o n   4 4 .  

Upper   c a v i t y   34  c o m m u n i c a t e s   w i t h   l o w e r   c a v i t y   46  t h r o u g h   a  

c o n s t r i c t e d   o p e n i n g   48  p r o v i d e d   in   b a s e   u p p e r   s e c t i o n   4 2 .  

A  p l u n g e r   50  i s   m o v e a b l y   m o u n t e d   in   c a v i t i e s   34,  46  f o r  

r e c i p r o c a t i o n   b e t w e e n   r a i s e d   and  lowered  p o s i t i o n s .   P l u n g e r  

50  c o m p r i s e s   a  g e n e r a l l y   c y l i n d r i c a l   body   52  h a v i n g   a  p l a t e  

s h a p e d   head   member   54  on  i t s   u p p e r   end  and  a  s t o p   56  f i x e d l y  

c o u p l e d   a t   i t s   l o w e r   end .   P l u n g e r   50  r e c i p r o c a t e s   a l o n g   a n  
a x i s   w h i c h   i s   c o a x i a l   w i t h   t he   a x e s   of  c a v i t i e s   34,  46  a n d  

o p e n i n g   48  w i t h   h e a d   member  54  l o c a t e d   in   u p p e r   c a v i t y   34  

and  w i t h   s t o p   56  l o c a t e d   in  l o w e r   c a v i t y   46.  A  s p r i n g   58 

r e s i l i e n t l y   b i a s e s   p l u n g e r   50  t o w a r d   i t s   r a i s e d   p o s i t i o n .  

Bo th   h e a d   member   54  and  s t o p   56  h a v e   d i m e n s i o n s   in   d i r e c t i o n s  

p e r p e n d i c u l a r   to   t h e   a x i s   of  m o v e m e n t   of  p l u n g e r   50  l a r g e r  
t h a n   c o r r e s p o n d i n g   d i m e n s i o n s   of  o p e n i n g   48  to  r e t a i n   h e a d  

member  54  and  s t o p   56  in  c a v i t i e s   34,  46,  r e s p e c t i v e l y ,   a n d  

body   52  w i t h i n   o p e n i n g   48.  The  d i m e n s i o n s   of  body   52  t r a n s -  

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

c o r r e s p o n d i n g   d i m e n s i o n s   of  o p e n i n g   48  to   p r o v i d e   an  a n n u l a r  

s p a c e   t h e r e b e t w e e n .  

Upper   c a v i t y   34  has   a  r e c e s s   60  f o r m e d   in   i t s   l o w e r m o s t  

p o r t i o n   s u r r o u n d i n g   o p e n i n g   48  to   r e c e i v e   h e a d   member   5 4 .  

The  d e p t h   of  r e c e s s   60  is   a p p r o x i m a t e l y   e q u a l   to  t h e   t h i c k n e s s  

of  head   member   54  to  p e r m i t   t h e   u p p e r   s u r f a c e   of  h e a d   m e m b e r  

54  to  be  c o p l a n a r   w i t h   t he   b o t t o m   s u r f a c e   62  of  u p p e r   c a v i t y  
34  when  p l u n g e r   50  is   f u l l y   r e t r a c t e d .  



A  t r a n s v e r s e   p a s s a g e w a y   64  i s   f o r m e d   in   b a s e   l o w e r   s e c t i o n  

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

46.  P a s s a g e w a y   64  e x t e n d s   f rom  l o w e r   c a v i t y   46  to  t h e  

e x t e r i o r   of  b a s e   l o w e r   s e c t i o n   4 4 .  

A  c o n t r o l l e d   p r e s s u r e   s o u r c e   of   s a t u r a t e d   s t e a m   66  i s   i n  

f l u i d   c o m m u n i c a t o n   w i t h   p a s s a g e w a y   64  t h r o u g h   s u i t a b l e   c o n -  

d u i t s   68  and  a  s u i t a b l e   c o u p l i n g   69.  T h i s   a r r a n g e m e n t  

e n a b l e s   s t e a m   f r o m   s t e a m   s o u r c e   66  to   p a s s   t h r o u g h   c o n d u i t s  

68,  c o u p l i n g   69  and  p a s s a g e w a y   64,  and  i n t o   l o w e r   c a v i t y   46  

a t   a  p r e d e t e r m i n e d   p r e s s u r e .   From  l o w e r   c a v i t y   46,  t h e   s t e a m  

t r a v e l s   a b o u t   p l u n g e r   50,  t h r o u g h   o p e n i n g   48  and  i n t o   u p p e r  

c a v i t y   34  w h e r e   t h i s   s t e a m   c o n t a c t s   and  m o i s t u r i z e s   t h e  

p a p e r b o a r d   b l a n k   and  t h e   d i e   s u r f a c e s   d e f i n i n g   c a v i t y   34  a s  

t h e   b l a n k   i s   b e i n g   d r a w n   to  f o r m   r e c e p t a c l e   1 0 .  

R i d g e s   70  a r e   p r o v i d e d   on  t h e   u p p e r   s u r f a c e   of  h e a d   m e m b e r  

54.  G r o o v e s   72  a r e   f o r m e d   in   t h e   l o w e r ,   b l a n k   c o n t a c t i n g  

s u r f a c e   of  m a l e   p l u n g e r   29.  T h e s e   r i d g e s   and  g r o o v e s   m a t e  

and  form  t h e   s t i f f e n i n g   r i b s   16  in   r e c e p t a c l e   b o t t o m   w a l l   1 2 .  

S u i t a b l e   h e a t i n g   means   can   be  p r o v i d e d   in  f e m a l e   d i e   24  t o  

m a i n t a i n   i t s   t e m p e r a t u r e   in   t h e   r a n g e   b e t w e e n   a b o u t   3 0 0 ° F  

and  a b o u t   400QF,  t y p i c a l l y   a b o u t   3 5 0 " F .   A  t h e r m i s t o r   74  m a y  

be  s u i t a b l y   c o u p l e d   to   f e m a l e   d i e   54  to   m e a s u r e   and  c o n t r o l  

t h e   t e m p e r a t u r e   of  t h e   f e m a l e   d i e .  

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

a p a r t   a  s u f f i c i e n t   d i s t a n c e   to   p e r m i t   a  p a p e r b o a r d   b l a n k   38  

to  be  p o s i t i o n e d   t h e r e b e t w e e n .   W i t h   p a p e r b o a r d   w h i c h   i s  

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

a t   28  to  30  p o u n d s   f o r   3000  s q u a r e   f e e t   of  p a p e r b o a r d  

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

b e t w e e n   d i e s   22,  24  w i t h   t h e   p l a s t i c   f i l m   f a c i n g   m a l e   d i e   22  

and  t h e   p a p e r b o a r d   l a y e r   f a c i n g   f e m a l e   d i e   2 4 .  

Once  t h e   p a p e r b o a r d   b l a n k   38  has   b e e n   p r o p e r l y   p o s i t i o n e d  

b e t w e e n   t he   m a l e   and  f e m a l e   d i e s ,   m a l e   d i e   22  is  l o w e r e d .  



B l a n k   38  i s   e n g a g e d   by  p l u n g e r '  2 9   of  m a l e   d i e   22  b e f o r e  

e n g a g e m e n t   w i t h   r e t a i n i n g   r i n g   28  p e r m i t t i n g   b l a n k   p e r i p h e r a l  

p o r t i o n   40  to  r o l l   i n t o   f e m a l e   d i e   24.  S u b s e q u e n t l y ,  

p e r i p h e r a l   p o r t i o n   40  of  b l a n k   38  i s   g r i p p e d   b e t w e e n   t o p  

s u r f a c e s   36  of  f e m a l e   d i e   24  and  r e t a i n i n g   r i n g   26  of  m a l e  

d i e   22.  The  c e n t r a l   p o r t i o n   76  of  b l a n k   38  ( i . e . ,   t h a t  

p o r t i o n   f o r m i n g   b o t t o m   w a l l   12)  i s   t h e n   t r a p p e d   b e t w e e n   m a l e  

d i e   c e n t e r   p o r t i o n   28  and  p l u n g e r   29  and  t h e   h e a d   member   54  

of  f e m a l e   d i e   24.  The  e n g a g e m e n t   of  c e n t e r   p o r t i o n   28  a n d  

p l u n g e r   29  w i t h   h e a d   member   54  and  t h e   m a t i n g   of  r i d g e s   70  

and  g r o o v e s   72  f o r m   s t i f f e n i n g   r i b s   16  in   b l a n k   3 8 .  

The  g r i p p i n g   of  b l a n k   38  by  r e t a i n i n g   r i n g   26  and  t op   s u r -  

f a c e s   36  fo rm  t h e   p e r i p h e r a l   f l a n g e   18  of  t r a y   10.  A d d i -  

t i o n a l l y ,   t h e   f o r c e   a p p l i e d   by  r i n g   26  i s   l i m i t e d   s u c h   t h a t  

b l a n k   38  i s   p e r m i t t e d   to  s l i p   to  a  p r e d e t e r m i n e d   e x t e n t   t o  

p l a c e   b l a n k   38  u n d e r   t e n s i o n   d u r i n g   t h e   d r a w i n g   p r o c e s s .  

The  d r a w i n g   of  t h e   b l a n k   to  form  s i d e   w a l l s   14  of  r e c e p t a c l e  

10  i s   a c c o m p l i s h e d   by  t h e   downward   m o v e m e n t   of  m a l e   d i e  

c e n t e r   p o r t i o n   28  and  p l u n g e r   29.  T h i s   d o w n w a r d   m o v e m e n t  

c a u s e s   t h e   i n t e r m e d i a t e   p o r t i o n   78  of  b l a n k   38  l o c a t e d  

b e t w e e n   c e n t r a l   p o r t i o n   76  and  p e r i p h e r a l   p o r t i o n   40  to  b e  

s t r e t c h e d   and  m o l d e d   to   form  s i d e   w a l l s   14  of  r e c e p t a c l e   1 0 .  

D u r i n g   t h e   d r a w i n g   of   b l a n k   38  in  m a l e   and  f e m a l e   d i e s   2 2 ,  

24  to  fo rm  r e c e p t a c l e   10,  s t e a m   f rom  c o n t r o l l e d   s a t u r a t e d  

s t e a m   s o u r c e   66  p a s s e s   t h r o u g h   c o n d u i t s   68  and  c o u p l i n g   69 

and  i n t o   p a s s a g e w a y   64.  From  p a s s a g e w a y   64  t h e   s t e a m   e n t e r s  

l o w e r   c a v i t y   46  and  p a s s e s   a r o u n d   p l u n g e r   50,  t h r o u g h  

o p e n i n g   48  and  i n t o   u p p e r   c a v i t y   34.  By  i n j e c t i n g   t h e   s t e a m  

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

of  b l a n k   38  w h i c h   u n d e r g o   the   m o s t   s t r e s s   d u r i n g   t h e   d r a w i n g  

p r o c e s s .   S p e c i f i c a l l y ,   p l u n g e r   50  d i r e c t s   t h e   s t e a m   a g a i n s t  

i n t e r m e d i a t e   p o r t i o n   78  of  b l a n k   38  and  t h e   j u n c t u r e   of  t h e  

i n t e r m e d i a t e   p o r t i o n   78  w i t h   c e n t r a l   p o r t i o n  7 6 ,   w h i c h  

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

e r y   of  r e c e p t a c l e   b o t t o m   w a l l   12.  S i n c e   t he   d i m e n s i o n s   o f  



of  c e n t e r   p o r t i o n   28  in   d i r e c t i o n s   p e r p e n d i c u l a r   to  t h e   a x i a l  

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

of  head   member   54,  t h e   j u n c t u r e   b e t w e e n   c e n t r a l   and  i n t e r -  

m e d i a t e   p o r t i o n s   76,  78  of  b l a n k   38  ( i . e . ,   t h o s e   p o r t i o n s  

f o r m i n g   t h e   c r i t i c a l   j u n c t u r e   b e t w e e n   b o t t o m  w a l l   12  a n d  

s i d e   w a l l s   14  of   r e c e p t a c l e   10)  i s   e x p o s e d   w i t h i n   c h a m b e r  

34  so  as  to  p e r m i t   d i r e c t   e x p o s u r e   to   t h e   s t e a m   i n j e c t e d  

t h e r e i n .  

The  s t e a m   i s   i n j e c t e d   i n t o   f e m a l e   d i e   24  a t   a  p r e s s u r e   l e s s  

t h a n   a b o u t   15  p o u n d s   p e r   s q u a r e   i n c h   so  as  n o t   to   d i s r u p t  

t h e   f o r m i n g   p r o c e s s .   The  s t e a m   may  be  i n t r o d u c e d   a t   a  

p r e s s u r e   in   t h e   r a n g e   b e t w e e n   a b o u t   8  and  12  p o u n d s   p e r  

s q u a r e   i n c h   and   i s   p r e f e r a b l y   in   t h e   r a n g e   of  b e t w e e n   a b o u t  

10  and  12  p o u n d s   p e r   s q u a r e   i n c h .  

The  d i e s   e x e r t   a  t o t a l   p r e s s u r e   of   a b o u t   12  t o n s   on  t h e   b l a n k ,  

w i t h   a  f i n a l   c l i n c h   of   a b o u t   500  to  1000  p o u n d s   p e r   s q u a r e  
i n c h .   A f t e r   t h e   d r a w i n g   p r o c e s s   has   b e e n   c o m p l e t e d ,   m a l e  

d i e   22  i s   r a i s e d   a b o v e   f e m a l e   d i e   24  to  p e r m i t   r e m o v a l   o f  

t h e   f o r m e d   r e c e p t a c l e .   As  m a l e   d i e   28  i s   r a i s e d ,   p l u n g e r  

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

c a v i t y   34  u n d e r   t h e   b i a s   of   s p r i n g   58.  By  m o l d i n g   or   d r a w i n g  

t h e   r e c e p t a c l e   10  f r o m   b l a n k   38  in   t h i s   m a n n e r ,   t h e   s t e a m  

i n t r o d u c e d   i n t o   f e m a l e   d i e   24  q u i c k l y   p l a s t i c i z e s   t h e   f i b e r s  

of  t he   p a p e r b o a r d   so  t h a t   t h e y   can   b e n d   and  be  m o l d e d   m o r e  

e a s i l y .   A d d i t i o n a l l y ,   t h e   s t e a m   m o i s t u r i z e s ,   t h e r e b y   l u b r i -  

c a t i n g ,   t h e   c o n t a c t i n g   s u r f a c e s   of  t h e   p a p e r b o a r d   b l a n k   38  

and  of  f e m a l e   d i e   24  to   p e r m i t   a  s m o o t h   and  c o n t i n u o u s  

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

of   the   f o r m e d   r e c e p t a c l e   f rom  f e m a l e   d i e   2 4 .  

As the   s t e a m   i s   i n j e c t e d   i n t o   t h e   h e a t e d   f e m a l e   d i e   24,  t h e  

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

f o r m i n g   p r o c e s s   by  i n c r e a s i n g   p l a s t i c i z a t i o n   of  c e l l u l o s e ,  

by  r e d u c i n g   c r a c k   f o r m a t i o n   and  by  e n h a n c i n g   t h e   a d h e s i o n   o f  

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



The  m o i s t u r i z i n g   of  t he   p a p e r b o a r d   b l a n k   by  i n j e c t i n g   s t e a m  

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

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

p r i s i n g   as  low  as  3  w e i g h t   p e r c e n t   w a t e r ,   as  h i g h   as  7  w e i g h t  

p e r c e n t   w a t e r   and  n o r m a l l y   b e t w e e n   a b o u t   4  and  6  w e i g h t  

p e r c e n t   w a t e r ,   r a t h e r   t h a n   w i t h   t h e   10  w e i g h t   p e r c e n t   or  m o r e  

v a l u e s   p r e s e n t l y   e m p l o y e d   in   c o n v e n t i o n a l   d r a w i n g   s y s t e m s .  

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

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

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

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

a  d r y i n g   c y c l e   and  r e d u c e s   c u r l   p r o b l e m s   in   t he   p r e s s   f e e d .  

A d d i t i o n a l l y ,   t h e   r e d u c t i o n   in   t h e   w e i g h t   p e r c e n t a g e   o f  

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

the   use   of  c o l o r   o f f s e t   p r i n t i n g   s y s t e m s   w h i c h   c o m p l e t e l y  

dry   b e f o r e   f o r m i n g   of  t h e   p a p e r b o a r d ,   in   l i e u   of  t h e   u se   o f  

a n i l i n e   p r e s s   p r i n t i n g   on  we t   p a p e r b o a r d .   The  e l i m i n a t i o n  

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

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

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

c o n t e n t   in  t h e   p a p e r b o a r d   b l a n k ,   t h e   r e c e p t a c l e   f o r m e d  

t h e r e f r o m   and  t h e   m e t h o d   of  f o r m i n g   a r e   i m p r o v e d .  

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

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

w i t h o u t   w r i n k l e s   in   t h e   p a p e r b o a r d   or  in  t h e   p l a s t i c   f i l m .  

The  a d h e s i o n   of  t h e   p l a s t i c   f i l m   i s   i m p r o v e d .   A d d i t i o n a l l y ,  

t he   t r a y   f o r m e d   by  t h i s   m e t h o d   is   s t i f f e r   and  more   r i g i d ,  

has   f l a t t e r   b o t t o m s   and  has   i m p r o v e d   n e s t i n g   and  s t a c k i n g  

c h a r a c t e r i s t i c s .   I t   i s   b e l i e v e d   t h a t   t he   p l a s t i c i z i n g   a n d  

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

t he   f o r m a t i o n   of  more  c o m p l i c a t e d   p a p e r b o a r d   p r o d u c t s   b y  

d r a w i n g .  

A l t h o u g h   t h e   i n v e n t i o n   has   b e e n   d e s c r i b e d   in  c o n s i d e r a b l e  

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

e m b o d i m e n t   t h e r e o f ,   v a r i a t i o n s   and  m o d i f i c a t i o n s   can  b e  



e f f e c t e d   w i t h i n   t h 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   a s  

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



1.  An  a p p a r a t u s   f o r   f o r m i n g   a  p a p e r b o a r d   r e c e p t a c l e ,   w h i c h  

c o m p r i s e s   m a t i n g   m a l e   (22)  and  f e m a l e   (24)  d i e s ,   c h a r a c t e r -  

i z e d   in   t h a t  

m o i s t u r i z i n g   means   (66)  f o r   i n j e c t i n g   s t e a m   i n t o   one  o f  

s a i d   d i e s   ( 2 2 ; 2 4 )   to   c o n t a c t   a  p a p e r b o a r d   b l a n k   (38)  p o s i -  

t i o n e d   b e t w e e n   s a i d   d i e s   ( 2 2 ; 2 4 )   d u r i n g   d r a w i n g   of  t h e   b l a n k .  

2.  An  a p p a r a t u s   as  c l a i m e d   in   c l a i m   1,  c h a r a c t e r i z e d   i n  

t h a t   s a i d   m o i s t u r i z i n g   means   (66)  i n j e c t s   s t e a m   i n t o   s a i d  

f e m a l e   d i e   ( 2 4 ) .  

3.  An  a p p a r a t u s   as  c l a i m e d   in   c l a i m   1,  c h a r a c t e r i z e d   i n  

t h a t   s a i d   f e m a l e   d i e   (24)  c o m p r i s e s   a  b a s e   (30)  and  s i d e  

w a l l s   (32)  e x t e n d i n g   t h e r e f r o m ;   and   s a i d   m o i s t u r i z i n g   m e a n s  

(66)  i n c l u d e s   means   f o r   i n j e c t i n g   s t e a m   i n t o   s a i d   f e m a l e   d i e  

(24)  t h r o u g h   a  g e n e r a l l y   a n n u l a r   o u t l e t   ( 4 8 ; 5 2 )   a d j a c e n t  

t h e   j u n c t u r e   of  s a i d   b a s e   (30)  and   s i d e  w a l l s   ( 3 2 ) .  

4.  An  a p p a r a t u s   as  c l a i m e d   in   c l a i m   1,  c h a r a c t e r i z e d   i n  

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

a  b a s e   (30)  and  s i d e   w a l l s   (32)  e x t e n d i n g   t h e r e -  

f rom  d e f i n i n g   a  f i r s t   c a v i t y   (34)  w i t h   an  o p e n   t o p ,  

a  s e c o n d   c a v i t y   (46)  c e n t r a l l y   l o c a t e d   in   s a i d  

b a s e   b e l o w   s a i d   f i r s t   c a v i t y   (34)  and  c o m m u n i c a t i n g  

w i t h   s a i d   f i r s t   c a v i t y   ( 3 4 ) ,  

a  p l u n g e r   (50)  m o v e a b l y   m o u n t e d   in   s a i d   c a v i t i e s  

b e t w e e n   f i r s t   and  s e c o n d   p o s i t i o n s   a l o n g   an  a x i s ,  

s a i d   p l u n g e r   (50)  h a v i n g   a  h e a d   member   (54)  in   s a i d  

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

(22)  to   g r i p   a  p a p e r b o a r d   b l a n k   (38)  t h e r e b e t w e e n ;   a n d  

w h e r e i n   s a i d   m o i s t u r i z i n g   means   (66)  i n c l u d e s   m e a n s  

(60)  f o r   i n j e c t i n g   s t e a m   i n t o   s a i d   s e c o n d   c a v i t y   (46)  a n d  

i n c l u d e s   s p a c e s   in  s a i d   b a s e   (30)  t h r o u g h   w h i c h   s a i d   s t e a m  

is   c o n d u c t e d   a r o u n d   s a i d   p l u n g e r   (50)  and  s a i d   h e a d   m e m b e r  

( 5 4 ) ,   and  i n t o   s a i d   f i r s t   c a v i t y   ( 3 4 ) .  



5.  An  a p p a r a t u s   as  c l a i m e d   in   c l a i m   4,  c h a r a c t e r i z e d   i n  

t h a t   s a i d   f i r s t   and  s e c o n d   c a v i t i e s   ( 3 4 ; 4 6 )   c o m m u n i c a t e  

t h r o u g h   a  c o n s t r i c t e d   o p e n i n g   ( 4 8 ) ;   and  s a i d   h e a d   m e m b e r  

(50)  i s   l a r g e r   t h a n   s a i d   o p e n i n g   (48)  in   d i r e c t i o n s   p e r p e n -  
d i c u l a r   to   s a i d   a x i s .  

6.  A  m e t h o d   of  f o r m i n g   a  p a p e r b o a r d   r e c e p t a c l e   (10)  h a v i n g  

a  b o t t o m   (12)  and   s i d e   w a l l s   ( 1 4 ) ,   w h i c h   c o m p r i s e s  

l o c a t i n g   a  p a p e r b o a r d   b l a n k   (38)  b e t w e e n   m a t i n g  

f i r s t   and  s e c o n d   d i e s   ( 2 2 ; 2 4 ) ;  

m o v i n g   s a i d   f i r s t   d i e   (22)  t o w a r d   s a i d   s e c o n d   d i e  

(24)  to   d r aw  s a i d   b l a n k   (38)  i n t o   a  r e c e p t a c l e ;   a n d  

c h a r a c t e r i z e d   in   t h a t  

s t e a m   i s   i n j e c t e d   i n t o   a t   l e a s t   one  of  s a i d   d i e s  

( 2 2 ; 2 4 )   and  a g a i n s t   a  s u r f a c e   of  s a i d   b l a n k   (38)  d u r i n g  

d r a w i n g   of  s a i d   b l a n k   ( 3 8 ) .  

7.  A  m e t h o d   as  c l a i m e d   in   c l a i m   6,  c h a r a c t e r i z e d   in   t h a t  

s a i d   s t e a m   i s   d i r e c t e d   a g a i n s t   p o r t i o n s   of   s a i d   b l a n k   ( 3 8 )  

f o r m i n g   t h e   r e c e p t a c l e   s i d e   w a l l s   (14)  and  t h e   j u n c t u r e   o f  

t h e   r e c e p t a c l e   b o t t o m   and  s i d e   w a l l s   ( 1 2 ; 1 4 ) .  

8.  A  m e t h o d   as  c l a i m e d   in   c l a i m   6,  c h a r a c t e r i z e d   in   t h a t  

s a i d   b l a n k   (38)  i s   e n g a g e d   a t   a  p e r i p h e r a l   p o r t i o n   t h e r e o f  

by  p e r i p h e r a l   p o r t i o n s   of  s a i d   f i r s t   and  s e c o n d   d i e s   a n d  

a t   a  c e n t r a l   p o r t i o n   t h e r e o f   by  m a t i n g   m o v e a b l e   c e n t e r   p o r -  
t i o n s   ( 2 9 ; 5 0 )   of  s a i d   f i r s t   and  s e c o n d   d i e s   ( 2 2 ; 2 4 ) ;   a n d  

w h e r e i n   s a i d   s t e a m   i s   i n j e c t e d   i n t o   s a i d   s e c o n d   d i e   ( 2 4 )  

and  i s   c o n v e y e d   t h e r e i n   a g a i n s t   an  i n t e r m e d i a t e   p o r t i o n  

of  s a i d   b l a n k   (38)  b e t w e e n   s a i d   c e n t r a l   and  p e r i p h e r a l  

p o r t i o n s   of  s a i d   b l a n k   ( 3 8 ) .  

9.  A  m e t h o d   as  c l a i m e d   in   c l a i m   6,  c h a r a c t e r i z e d   in   t h a t  

s a i d   s t e a m   i s   i n j e c t e d   a t   a  p r e s s u r e   l e s s   t h a n   a b o u t   15 

p o u n d s   p e r   s q u a r e   i n c h .  

10.  A  m e t h o d   as  c l a i m e d   in  c l a i m   6,  c h a r a c t e r i z e d   in   t h a t  



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

a b o u t   8  and  12  p o u n d s   p e r   s q u a r e   i n c h .  

l l .   A  m e t h o d   as  c l a i m e d   in  c l a i m   6,  c h a r a c t e r i z e d   in  t h a t  

s a i d   s t e a m   i s   i n j e c t e d   i n t o   s a i d   s e c o n d   d i e   ( 2 4 ) ,   and  s a i d  

s e c o n d   d i e   (24)  is   h e a t e d   to   a  t e m p e r a t u r e   b e t w e e n   a b o u t  

300°F   and  4 0 0 °  F .  
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