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f@  A  drawing  and  ironing  machine  consists  of  a  redraw 
assembly,  at  least  one  ironing  assembly  and  a  stripper 
assembly  arranged  in  series  and  each  having  a  ring  having  a 
opening  to  define  a  path  for  a  punch.  A  cup  holder  sleeve  (20) 
cooperates  with  the  redraw  assembly  (26)  to  hold  a  cup  (12) 
while  it  is  forced  through  the  redraw  assembly  (26)  by  the 
punch  (24)  which  also  cooperates  with  a  domer  assembly  at 
the  end  of  its  path  to  reshape  the  end  wall  of  the  cup  (12). 
Each  of  the  rings  (26,  232,  300,  310)  are  spring  biased  to  a 
centered  position  by  circumferentially  spaced  spring 
assemblies  (70,  244)  that  accommodate  radial  movement  of 
the  ring  with  respect  to  the  path.  The  cup  holder  sleeve  (20)  is 
also  movable  radially  of  the  path  and  tiltable  axially  of  the 
path  while  the  domer  assembly  has  a  domer  element  which 
is  also  spring  biased  to  a  centered  position.  The  various 
assemblies  also  have  surfaces  that  cooperate  with  a  surface 
on  the  frame  that  accommodate  radial  movement  and  have  a 
fluid  supplied  thereto  to  reduce  friction  between  the  sur- 
faces. 
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T e c h n i c a l   F i e l d  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   g e n e r a l l y   t o   c a n  

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

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

and  i r o n i n g   m a c h i n e .  

In  t h e   f o r m a t i o n   of  a  " t w o - p i e c e "   c o n t a i n e r ,  

i t   ha s   b e e n   c u s t o m a r y   t o   u t i l i z e   a  p l u r a l i t y   of  d i e  

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

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

a  s i d e w a l l   and  an  i n t e g r a l   end  w a l l .   One  of   t h e s e  

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

m e t a l   d i s c   i n t o   a  cup  u t i l i z i n g   w h a t   i s   commonly   r e -  

f e r r e d   to   as  a  c u p p i n g   m a c h i n e .   The  cup  i s   t h e n   t r a n s -  

f e r r e d   to   a  b o d y m a k e r   w h e r e i n   t h e   cup  i s   c o n v e r t e d   i n t o  

t h e   f i n i s h e d   c o n t a i n e r .   In  one  p r o c e s s ,   w h i c h   i s   b e i n g  

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

to   a  s m a l l e r   d i a m e t e r   and  l a r g e r   h e i g h t   and  t h e n   i s  

s u b s t a n t i a l l y   s i m u l t a n e o u s l y   c o n v e r t e d   to   an  i r o n e d  

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

one  or   more   s t e p s .   One  t y p e   of   s u c h   c o m m e r c i a l   m a c h i n e  

i s   p r o d u c e d   by  R a g s d a l e   B r o s . ,   I n c .   and  i s   i d e n t i f i e d   a s  



a  Model   CR-24  c a n w a l l   d r a w i n g   and  i r o n i n g   p r e s s .  

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

a l u m i n u m   or  t i n p l a t e .  

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

p u n c h   i s   f a i r l y   l o n g   in   o r d e r   to   p r o d u c e   c o n v e n t i o n a l   12  

and  16  o u n c e   c o n t a i n e r s .   The  l e n g t h   of  t h e   s t r o k e   o f  

t h e   punch   f o r   t h e   b o d y m a k e r   or   p r e s s   has   h e r e t o f o r e  

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

c o n t a i n e r   w h i c h   has   a  u n i f o r m   w a l l   t h i c k n e s s   in   t h e  

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

b e e n   in   m a i n t a i n i n g   a l l   of   t h e   e l e m e n t s   in   v e r y   a c c u r a t e  

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

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

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

l e n g t h   t h e r e o f .  

B a c k g r o u n d   P r i o r   A r t  

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

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

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

i r o n i n g   d i e s   h a v e   b e e n   p r o p o s e d .   Fo r   e x a m p l e ,   B r i t i s h  

P a t e n t   No.  7 2 4 , 2 5 1   p u b l i s h e d   F e b r u a r y   16,   1955  d i s c l o s e s  

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

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

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

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

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

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

t h e   s e l f - c e n t e r i n g   and   f l o a t i n g   f e a t u r e   in   t h e   a s s e m b l y  

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

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

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

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



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

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

as  e i t h e r   c o n s i s t i n g   of  an  e l a s t o m e r i c   member   or  r u b b e r  

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

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

c e n t e r i n g   means   in  t h e   d i s c l o s e d   p a t e n t   a l s o   shows  t h e  

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

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

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

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

d i e   t o   a  c e n t e r e d   p o s i t i o n   a f t e r   b e i n g   moved  away  f r o m  

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

One  a d d i t i o n a l   p r o b l e m   t h a t   has   b e e n   e n c o u n -  

t e r e d   in   t h e   f o r m a t i o n   of  t w o - p i e c e   d r a w n   and  i r o n e d  

c o n t a i n e r s   has   b e e n   e n c o u n t e r e d   when  t h e   cup  i s   i n i t i a l l y  

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

t h e   s i d e w a l l .   In  a  r e d r a w   o p e r a t i o n   j u s t   p r i o r   to   t h e  

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

h o l d   t h e   cup  t h r o u g h   w h a t   may  be  t e r m e d   a  cup  h o l d e r  

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

r i n g   j u s t   p r i o r   to   t h e   p u n c h   e n t e r i n g   i n t o   t h e   cup  a n d  

f o r c i n g   t h e   cup  t h r o u g h   t h e   r e d r a w   r i n g .   I t   has   b e e n  

f o u n d   t h a t ,   u n d e r   c e r t a i n   c o n d i t i o n s ,   t h e   cup  h o l d e r  

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

h o l d - d o w n   p r e s s u r e   on  t h e   cup  to   h o l d   t h e   cup  in  a  f i x e d  

p o s i t i o n   w i t h   r e s p e c t   to   t h e   r e d r a w   r i n g .   T h i s   w i l l  

p r o d u c e   an  u n e v e n   r e d r a w n   cup  w h i c h   can  p r o d u c e   a  t e a r -  

o f f   of   t h e   l o n g e r   end  e i t h e r   in   t h e   r e d r a w   s t a t e   or  i n  

s u b s e q u e n t   i r o n i n g   s t a g e s .  

I t   has   a l s o   b e e n   f o u n d   t h a t   when  t h e r e   i s   n o  

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

w h i c h   r e s h a p e s   t h e   cup ,   t h e   w a l l   t h i c k n e s s   of  s e l e c t e d  

p o r t i o n s   of  t h e   cup  may  be  r e d u c e d   d u r i n g   t h e   r e d r a w  

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

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

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



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

t h e   cup  i t   may  w r i n k l e   in   s e l e c t e d   a r e a s   d u r i n g   t h e  

r e d r a w   a p p l i c a t i o n .  

A  f u r t h e r   p r o b l e m   has   a l s o   b e e n   e n c o u n t e r e d  

in  i n s u r i n g   t h a t   t h e   domer   a s s e m b l y   and   s t r i p p e r  

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

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

i s   s t r i p p e d   f rom  t h e   p u n c h .  

Summary  of  t h e   I n v e n t i o n  

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

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

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

a s s e m b l y   and  a  s t r i p p e r   a s s e m b l y   a r r a n g e d   in   s e r i e s ,   a n d  

e a c h   h a v i n g   an  o p e n i n g   to   d e f i n e   a  p a t h   w i t h   a  p u n c h  

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

s l e e v e   a s s e m b l y   has   an  a x i a l   b o r e   a d a p t e d   t o   r e c e i v e   t h e  

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

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

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

b l i e s .   A  d o m e r   a s s e m b l y   i s   a l s o   l o c a t e d   a t   t h e   end  o f  

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

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

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

t h e   p u n c h   as  t h e   p u n c h   i s   w i t h d r a w n   t h r o u g h   t h e   r e s p e c -  
t i v e   a s s e m b l i e s .  

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

one  of  t h e   r e d r a w ,   i r o n i n g   or  s t r i p p e r   a s s e m b l i e s   i s  

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

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

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

o p e n i n g s   in   t h e   v a r i o u s   a s s e m b l i e s .   The  domer   a s s e m b l y  



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

t o   i n s u r e   t h a t   t h e   c e n t e r   of   t h e   domer   i s   c e n t e r e d   w i t h  

r e s p e c t   to   t h e   a x i s   of  t h e   p u n c h .  

The  p r i m a r y   a s p e c t   of   t h e   i n v e n t i o n   i s   t h e  

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

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

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

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

s u p p o r t e d   on  an  a i r   f l o a t   t o   r e d u c e   f r i c t i o n   and  l u b r i -  

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

A c c o r d i n g   t o   one   a s p e c t   of   t h e   p r e s e n t   i n v e n -  

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

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

c a l l y   be  moved   r a d i a l l y   w i t h   r e s p e c t   t o   t h e   a x i s   of   a  

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

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

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

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

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

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

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

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

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

r e c e i v e d   i n t o   t h e   r e c e s s   of   t h e   s u p p o r t .   The  s u p p o r t  

e l e m e n t   and  cup  h o l d e r   s l e e v e   a r e   n o r m a l l y   m a i n t a i n e d  

in   a  c e n t e r e d   p o s i t i o n   w i t h   r e s p e c t   to   t h e   o p e n i n g   i n  

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

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

s l e e v e .   The  cup  h o l d e r   s l e e v e   and  s u p p o r t   e l e m e n t   h a v e  

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

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

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

b o r e   in   t h e   s l e e v e   w i t h   r e s p e c t   t o   t h e   a x i s   of   t h e  



a p e r t u r e   in   t h e   s u p p o r t   e l e m e n t .   L u b r i c a t i n g   means   a r e  

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

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

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

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

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

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

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

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

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

w e l l   as  t h e   a x i s   o f   t h e   cup  h o l d e r   s l e e v e   and  t h e   a s s e m -  

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

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

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

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

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

t i o n i n g   t h e   cup  w i t h   r e s p e c t   to   t h e   r e d r a w   r i n g .  

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

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

f a c e   b e t w e e n   t h e   r e d r a w   r i n g   and  t h e   cup  to   r e d u c e   t h e  

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

f i n i s h .   The  l u b r i c a t i n g   means   c o n s i s t s   of   an  a n n u l a r  

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

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

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

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

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

c e n t e r   of  t h e   o p e n i n g   in   t h e   r i n g .   T h i s   a r r a n g e m e n t  

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

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

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

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



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

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

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

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

A c c o r d i n g   t o   a  f u r t h e r   a s p e c t   of  t h e   i n v e n t i o n ,  

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

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

c e n t e r i n g   s p r i n g s   t h a t   c o o p e r a t e   w i t h   t h e   p e r i p h e r y   o f  

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

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

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

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

t h e   r e c e s s   and  b o t h   t h e   c a r r i e r   and  t h e   r e c e s s   in   t h e  

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

as  to   a c c o m m o d a t e   m o v e m e n t   of  t h e   c a r r i e r   e l e m e n t   in  a l l  

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

t h e   p a t h   of  m o v e m e n t   of  t h e   p u n c h .  

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

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

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

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

c o m m o d a t e   r a d i a l   m o v e m e n t   of  t h e   c a r r i e r   e l e m e n t   w i t h i n  

t h e   r e c e s s .   The  b i a s i n g   means   or  s p r i n g s   a r e   p o s i t i o n e d  

s u c h   t h a t   t h e   d o m e r   member   or  e l e m e n t   s u p p o r t e d   on  t h e  

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

w h e n e v e r   e x t e r n a l   f o r c e s   a r e   r e m o v e d   f rom  t h e   a s s e m b l y .  

A c c o r d i n g   t o   one  a s p e c t   of  t h e   i n v e n t i o n ,   t h e  

s u p p o r t   a l s o   i n c l u d e s   p r e s t r e s s i n g   means   f o r   p r e s t r e s s i n g  

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

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

a  p r e d e t e r m i n e d   p o s i t i o n   w i t h   r e s p e c t   t o   t h e   p a t h   or  a x i s  

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

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



The  p r e s t r e s s i n g   means   c o n s i s t s   of   a  r i n g  

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

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

of   t h e   c a r r i e r   e l e m e n t .   The  s p r i n g s ,   w h i c h   a r e   e q u a l l y  

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

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

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

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

B r i e f   D e s c r i p t i o n   of   t h e   S e v e r a l   V i e w s   o f   t h e   D r a w i n g s  

F i g .   1  s c h e m a t i c a l l y   i l l u s t r a t e s   a  f r a g m e n t a r y  

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

w h i c h   t h e   p r e s e n t   i n v e n t i o n   can   be  i n c o r p o r a t e d ;  

F i g .   2  i s   an  e n l a r g e d   p l a n  v i e w   of   t h e   c u p  h o l d e r  

s l e e v e   s u p p o r t   w i t h   p o r t i o n s   t h e r e o f   b r o k e n   away  f o r  

p u r p o s e   of   c l a r i t y ;  

F i g .   3  i s   a  f r a g m e n t a r y   s e c t i o n a l   v i e w ,   a s  

v i e w e d   a l o n g   l i n e   3-3   of   F i g .   2 ;  

F i g .   4  i s   a  f r a g m e n t a r y   s e c t i o n a l   v i e w ,   a s  

v i e w e d   a l o n g   l i n e   4-4  of   F i g .   2 ;  

F i g .   5  i s   an  e n l a r g e d   f r a g m e n t a r y   s e c t i o n a l  

v i e w   s i m i l a r   t o   F i g .   3  s h o w i n g   t h e   d e t a i l s  o f  t h e  r e d r a w  

and  i r o n i n g   d i e   a s s e m b l i e s ;  

F i g .   6  i s   an  e n l a r g e d   f r a g m e n t a r y   s e c t i o n a l  

v i e w   s i m i l a r   t o   F i g .   3  s h o w i n g   t h e   d e t a i l s   of   t h e  

s t r i p p e r   a s s e m b l y ;  

F i g .   7  i s   an  e n l a r g e d   f r a g m e n t a r y   p l a n   v i e w ,  

as  v i e w e d   a l o n g   l i n e   7 - 7 ,   s h o w i n g   p a r t   o f   t h e   r e d r a w  

a s s e m b l y ;   a n d  

F i g .   8  i s   an  e n l a r g e d   f r a g m e n t a r y   s e c t i o n a l  

v i e w   s i m i l a r   t o   F i g .   3  s h o w i n g   t h e   d e t a i l s   of   t h e   d o m e r  

a s s e m b l y .  



D e t a i l e d   D e s c r i p t i o n  

W h i l e   t h i s   i n v e n t i o n   i s   s u s c e p t i b l e   o f   e m b o d i -  

m e n t   in   many  d i f f e r e n t   f o r m s ,   t h e r e   i s   shown  in  t h e  

d r a w i n g s   and  w i l l   h e r e i n   be  d e s c r i b e d   in   d e t a i l   p r e -  
f e r r e d   e m b o d i m e n t s   of   t h e   i n v e n t i o n   w i t h   t h e   u n d e r -  

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

as  an  e x e m p l i f i c a t i o n   of   t h e   p r i n c i p l e s   of   t h e   i n v e n t i o n  

and  i s   n o t   i n t e n d e d   t o   l i m i t   t h e   i n v e n t i o n   t o   t h e   e m -  

b o d i m e n t s   i l l u s t r a t e d .  

F i g .   1  of   t h e   d r a w i n g s   s c h e m a t i c a l l y   i l l u s -  

t r a t e s   s e l e c t e d   p o r t i o n s   of   a  b o d y m a k e r   10  u s e d   f o r  

c o n v e r t i n g   a  cup  12  i n t o   a  f i n i s h e d   c o n t a i n e r   1 4 .  B o d y -  

m a k e r   10  i n c l u d e s   a  cup  h o l d e r   s l e e v e   20  w h i c h   h a s  a n  

a x i a l   b o r e   22  t h e r e i n   t h r o u g h   w h i c h   a  p u n c h   24  i s  

a d a p t e d   t o   be  m o v e d .   P u n c h   24  i s   a x i a l l y   a l i g n e d   w i t h  

p a t h   P  and  i s   m o v a b l e   a l o n g   a  p a t h   P  w h i c h   has   a  p l u r -  

a l i t y   of  d i e   a s s e m b l i e s   in   a  s u p p o r t   30.  The  f i r s t   d i e  

a s s e m b l y   c o n s i s t s   o f   a  r e d r a w   r i n g   a s s e m b l y   26  and  t h e  

o t h e r   d i e   a s s e m b l i e s   a r e   i r o n i n g   r i n g   a s s e m b l i e s   2 8 .  

B e f o r e   t h e   s t r o k e   of   p u n c h   24  and  cup  h o l d e r  

s l e e v e   20  i s   i n i t i a t e d ,   a  cup  12  i s   g e n e r a l l y   a l i g n e d  

w i t h   r e d r a w   r i n g   26  t h r o u g h   a  cup  l o c a t i n g   m e c h a n i s m  

( n o t   shown)   and  cup  h o l d e r   s l e e v e   20  i s   t h e n   m o v e d  

a x i a l l y   g e n e r a l l y   t o   t h e   p o s i t i o n   i l l u s t r a t e d   in   F i g .   1 

to   h o l d   t h e   cup  12  in   a  f i x e d   p o s i t i o n   w i t h   r e s p e c t   t o  

r e d r a w   r i n g   2 6 . . . P u n c h   24  i s   t h e n   moved  a x i a l l y   t h r o u g h  

b o r e   22  to   f o r c e   t h e   cup  i n i t i a l l y   t h r o u g h   t h e   r e d r a w  

r i n g   26  w h e r e i n   t h e   cup  d i a m e t e r   i s   d e c r e a s e d   and  t h e  

cup  h e i g h t   i s   i n c r e a s e d   and  s u b s e q u e n t l y   t h r o u g h   t h e  

i r o n i n g   r i n g s   28  w h i c h   c o o p e r a t e   w i t h   t h e   p e r i p h e r a l  

s u r f a c e   of   p u n c h   24  t o   r e d u c e   t h e   s i d e w a l l   t h i c k n e s s   o f  

cup  12.   A f t e r   t h e   cup  h a s   b e e n   p a s s e d   t h r o u g h   t h e   r e -  

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

g e n e r a l l y   dome  s h a p e   in   c r o s s   s e c t i o n ,   c o o p e r a t e s   w i t h  



domer   34  to   r e f o r m   t h e   b o t t o m   w a l l   of  t h e   cup  and  p r o d u c e  

a  f i n i s h e d   c o n t a i n e r .   D u r i n g   t h e   r e t u r n   s t r o k e   of   p u n c h  

24,  s t r i p p e r   a s s e m b l y   32  e n g a g e s   t h e   u p p e r   f r e e   e d g e   o f  

f i n i s h e d   c o n t a i n e r   14  to   s t r i p   t h e   c o n t a i n e r   f r o m   t h e  

p u n c h .  

As  was  i n d i c a t e d   a b o v e ,   one  of   t h e   p r o b l e m s  

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

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

a l i g n m e n t   of   a l l   of   t h e   v a r i o u s   p a r t s   a t   a l l   t i m e s .   A n y  

m i s a l i g n m e n t   of  any  of  t h e   e l e m e n t s   by  e v e n   as  l i t t l e   a s  

one  t e n - t h o u s a n d t h s   of   an  i n c h   w i l l   r e s u l t   in   h a v i n g   a  

f i n i s h e d   c o n t a i n e r   w h i c h   has   a  s i d e w a l l   of   u n e v e n   t h i c k -  

n e s s .   One  of   t h e   m o s t   c r i t i c a l   i n i t i a l   a r e a s   in   t h e  

a b o v e   d e s c r i b e d   p r o c e s s   i s   t o   make  s u r e   t h a t   t h e   cup  i s  

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

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

For   p r a c t i c a l   c o n s i d e r a t i o n s ,   a  c l e a r a n c e   m u s t  

be  m a i n t a i n e d   b e t w e e n   t h e   p e r i p h e r y   of  p u n c h   24  and  t h e  

i n n e r   s u r f a c e   of  cup  h o l d e r   s l e e v e   20.  T h e r e f o r e ,   t h e  

p u n c h   c a n n o t   be  u t i l i z e d   f o r   a l i g n i n g   t h e   cup  h o l d e r  

s l e e v e   w i t h   r e s p e c t   to   t h e   a x i s   of   t h e   p u n c h  w h i c h   i s  

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

r e d r a w   r i n g   26.  T h e r e f o r e ,   in   c a s e s   of  j a m s ,   t h e   l a r g e  

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

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

a x i s   of   p u n c h   24  and  r e d r a w   r i n g   26.  The  r e s u l t   may  b e  

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

jam  and  may  become   e x a g g e r a t e d   d u r i n g   s u b s e q u e n t   j a m s .  

A c c o r d i n g   to   one  a s p e c t   of  t h e   p r e s e n t   i n v e n -  

t i o n ,   cup  h o l d e r   s l e e v e   20  i s   m o u n t e d   f o r   u n i v e r s a l  

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

and  r a d i a l   m o v e m e n t   d u r i n g   a  jam  w h i l e   s t i l l   r e m a i n i n g  

a l i g n e d   a f t e r   a  j a m .  



As  m o s t   c l e a r l y   i l l u s t r a t e d   in   F i g .   3,  cup  h o l d e r  

s l e e v e   20  i s   s u p p o r t e d   in  a  cup  h o l d e r   s l e e v e   s u p p o r t   40 
w h i c h   c o n s i s t s   of   f i r s t   and  s e c o n d   m e m b e r s   42  and  4 4  

w h i c h   h a v e   c o o p e r a t i n g   t h r e a d s   46  t o   be  a s s e m b l e d   w i t h  

r e s p e c t   t o   e a c h   o t h e r ,   f o r   a  p u r p o s e   t h a t   w i l l   b e  

d e s c r i b e d   l a t e r .   S u p p o r t   40  h a s   a  s u b s t a n t i a l   c i r c u l a r  

o p e n i n g   48  t h e r e i n   w h i c h   i s   a l i g n e d   w i t h   t h e   c i r c u l a r  

o p e n i n g   50  t h a t   i s   d e f i n e d   in   t h e   r e d r a w   r i n g   26  a n d  

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

P  of   p u n c h   24.   Members   42  and  44  c o o p e r a t e   w i t h   e a c h  

o t h e r   to   d e f i n e   a  r e c e s s   52  e x t e n d i n g   f r o m   t h e   p e r i p h e r y  

of   o p e n i n g   48  and  r e c e s s   52  h a s   a  s h o u l d e r   54  w h i c h   e x -  

t e n d s   s u b s t a n t i a l l y   r a d i a l l y   f r o m   t h e   a x i s   of   o p e n i n g   4 8 .  

A  s u p p o r t   e l e m e n t   or  cup  h o l d e r   s l e e v e   s u p p o r t   member   60  

h a s   a  p e r i p h e r a l   p o r t i o n   62  w h i c h   i s   r e c e i v e d   i n t o  

r e c e s s   52  and   a l s o   has   a  c o n t i g u o u s   c o o p e r a t i n g   s u r f a c e  

64  w h i c h   i s   in   e n g a g e m e n t   w i t h   s h o u l d e r   s u r f a c e   5 4 .  

S u p p o r t   e l e m e n t   60  a l s o   has   a  c i r c u l a r   a p e r t u r e   6 6 ,  

t h e r e i n ,   w h i c h   i s   g e n e r a l l y   o f   t h e   same  s i z e   as  b o r e   2 2  

in   cup  h o l d e r   s l e e v e   2 0 .  

A c c o r d i n g   t o   one  a s p e c t   o f   t h e   i n v e n t i o n ,   c u p  
h o l d e r   s u p p o r t   e l e m e n t   60  and  cup  h o l d e r   s l e e v e   20  a r e  

n o r m a l l y   c e n t e r e d   w i t h   r e s p e c t   t o   o p e n i n g   48  t h r o u g h  

c e n t e r i n g   m e a n s   w h i c h   w i l l   now  be  d e s c r i b e d .   In  t h e  

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

f o u r   c i r c u m f e r e n t i a l l y   s p a c e d   b i a s i n g   means   70  t h a t   a r e  

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

t h e   s u b s t a n t i a l l y   c i r c u l a r   s u p p o r t   40.  The  r e s p e c t i v e  

b i a s i n g   m e a n s   70  a r e   s p a c e d   a p p r o x i m a t e l y   90  d e g r e e s  

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

p e r i m e t e r   of   s u p p o r t   e l e m e n t   60  t o   m a i n t a i n   t h e   s u p p o r t  

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

c u l a r   s u p p o r t   40  more   p a r t i c u l a r l y   o p e n i n g   48.  T h e  

r e s p e c t i v e   b i a s i n g   means   70  a r e   i d e n t i c a l   in   c o n s t r u c -  

t i o n   and  o n l y   one   w i l l   be  d e s c r i b e d   in   c o n n e c t i o n   w i t h  

F i g s .   2  and  3 .  



Each  b i a s i n g   means   70  c o n s i s t s   of   a  s p r i n g   7 2  

t h a t   has   one  end  r e c e i v e d   i n t o   a  cup  74  w h i c h   has   a n  
a n n u l a r   s h o u l d e r   76  c o o p e r a t i n g   w i t h   an  e n l a r g e d   p o r t i o n  

78  of  a  r a d i a l   o p e n i n g   in   s u p p o r t   40.  The  o p p o s i t e   e n d  

of   s p r i n g   70  e n g a g e s   t h e   i n n e r   s u r f a c e   of  a  s u p p o r t   r i n g  

80  w h i c h   f o r m s   p a r t   of  s u p p o r t   40.  The  s p r i n g s   72  a r e  

s e l e c t e d   so  as  to   p r o d u c e   an  e q u a l   f o r c e   and  cup  74  i s  

d e s i g n e d   so  t h a t   t h e   i n n e r   s u r f a c e   t h e r e o f   i s   in   e n g a g e -  
m e n t   w i t h   t h e   p e r i p h e r y   of  s u p p o r t   e l e m e n t   60  as  i l l u s -  

t r a t e d   in   F i g s .   2  and  3 .  

The  cups   74  a r e   a l l   a c c u r a t e l y   d i m e n s i o n e d   s o  

t h a t   when  t h e   s h o u l d e r s   76  e n g a g e   w i t h   s u p p o r t   40,   t h e  

f r e e   ends   of   t h e   cups   a r e   on  a  common  c i r c l e   w h i c h   has   a  

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

s u p p o r t   e l e m e n t   60.  H o w e v e r ,   i f   e x t e r n a l   f o r c e s   a r e  

a p p l i e d   t o   cup  h o l d e r   s l e e v e   20  w h i c h   may  r e s u l t   f r o m   a  

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

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

b e t w e e n   o p e n i n g   48  and  r e d r a w   r i n g   26.  When  t h e   e x t e r n a l  

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

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

means   or  b i a s i n g   s p r i n g   70  w i l l ,   t h e r e f o r e ,   a l w a y s   a c c u r -  

a t e l y   p o s i t i o n   s u p p o r t   e l e m e n t   60  in   a  c e n t e r e d   p o s i t i o n  

w i t h   r e s p e c t   to   o p e n i n g   48  w h i c h   i s   a c c u r a t e l y   c e n t e r e d  

w i t h   o p e n i n g   5 0 .  

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

t h e   a x i s   of  b o r e   22  of  cup  h o l d e r   s l e e v e   20  can  a l s o   b e  

t i l t e d   w i t h   r e s p e c t   to   t h e   p a t h   P  i f   t h e r e   i s   a  m i s f e d  

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

Fo r   t h i s   p u r p o s e ,   s u p p o r t   e l e m e n t   60  has   an  a r c u a t e   o r  

s p h e r i c a l   s u r f a c e   s e g m e n t   90  on  t h e   l o w e r   s u r f a c e   t h e r e o f  

s u r r o u n d i n g   a p e r t u r e   66  and  t h e   c o n c a v e   s u r f a c e   s e g m e n t  

90  c o o p e r a t e s   w i t h   a  c o n v e x   s u r f a c e   s e g m e n t   92  d e f i n e d  

on  an  e n l a r g e d   p o r t i o n   100  on  t h e   u p p e r   end   of  c u p p e r  

s l e e v e   20.  The  c o o p e r a t i n g   s u r f a c e   s e g m e n t s   90  and  9 2  



w i l l   a c c o m m o d a t e   m o v e m e n t   of  t h e   l o w e r   f r e e   end  of   c u p  
h o l d e r   s l e e v e   20  t o   a l l o w   t h e   cup  h o l d e r   s l e e v e   t o  

a s s u m e   an  a n g u l a r   p o s i t i o n   w h e r e i n   t h e   a x i s   of   b o r e   2 2  

i s   a x i a l l y   a l i g n e d   w i t h   t h e   a x i s   of  p u n c h   24.  T h e  

c e n t e r s   of   s p h e r i c a l   s u r f a c e   s e g m e n t s   90  and  92  a r e  

l o c a t e d   a t   a  p o i n t   95  w h i c h   i s   l o c a t e d   on  p a t h   P .  

F l a t   s u r f a c e s   54  and  64  and  s p h e r i c a l   s u r f a c e s  

90  and  92  a r e   n o r m a l l y   h e l d   in   e n g a g e m e n t   w i t h   e a c h  

o t h e r   t h r o u g h   b i a s i n g   means   t h a t   c o o p e r a t e   w i t h   s u p p o r t  
40  and  c u p p e r   s l e e v e   20,   as  w e l l   as  s u p p o r t   e l e m e n t   6 0 .  

For   t h i s   p u r p o s e ,   e n l a r g e d   p o r t i o n   100  of  cup  h o l d e r  

s l e e v e   20  i s   r e c e i v e d   i n t o   r e c e s s   52  and  s p r i n g   b i a s e d  

t a b s   102  a r e   r e c e i v e d   in   r e c e s s e s   103  and  c o o p e r a t e   w i t h  

t h e   l o w e r   s u r f a c e   of  e n l a r g e d   p o r t i o n   100  f o r   b i a s i n g  

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

More  s p e c i f i c a l l y ,   e a c h   t a b   ( t h e r e   b e i n g   f o u r   e q u a l l y  

s p a c e d   a r o u n d   t h e   p e r i m e t e r   of   s u p p o r t  4 0 )   has   a  cup  1 0 4  

s e c u r e d   t h e r e t o   as  by  w e l d i n g   and  a  h o l d - d o w n   s p r i n g   1 0 6  

is   t e l e s c o p e d   i n t o   t h e   c u p .   Cup  104  i s   r e c e i v e d   in   a n  

o p e n i n g   108  in   member   42  and  one  end  of  t h e   s p r i n g   e n -  

g a g e s   t h e   s u r f a c e   on  member   44  w h i c h   f o r m s   p a r t   o f  

s u p p o r t   4 0 .  

The  b a s e   of  e a c h   r e c e s s   103  in   member   42  d e -  

f i n e s   an  a c c u r a t e   s p a c e   b e t w e e n   t h e   t a b   and  s u r f a c e   54  

and  s u c h   s p a c i n g   w i l l   be  m a i n t a i n e d   even   when  t h e  

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

T h u s ,   e a c h   t a b   102  i s   b i a s e d   i n t o   t h e   p o s i t i o n  

i l l u s t r a t e d   in  F i g .   3  w h e r e i n   t h e   a x i s   of   a p e r t u r e   66  

and  t h e   a x i s   of  b o r e   22  a r e   a l i g n e d   w i t h   t h e   a x e s   o f  

o p e n i n g s   48  and  50.  H o w e v e r ,   s h o u l d   t h e r e   be  a  n e e d  

f o r   h a v i n g   t h e   cup  h o l d e r   s l e e v e   20  t i l t e d   w i t h   r e s p e c t  

to   t h e   p a t h   P  of  p u n c h   24,  t h e   t a b s   w i l l   a l l o w   a  c e r t a i n  

a m o u n t   of  t i l t i n g   m o v e m e n t   of  t h e   s l e e v e   20  w i t h   r e s p e c t  

to   s u p p o r t   e l e m e n t   6 0 .  



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

t i o n ,   t h e   v a r i o u s   s u r f a c e s   w h i c h   a r e   moved  r e l a t i v e   t o  

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

c a t i n g   means   w h i c h   w i l l   now  be  d e s c r i b e d .   The  l u b r i -  

c a t i n g   means   i s   m o s t   c l e a r l y   i l l u s t r a t e d   in   F i g .   4  a n d  

c o n s i s t s   of  an  o p e n i n g   110  in   member   42  w h i c h   h a s   a  

t h r e a d e d   e x t e r i o r   p o r t i o n   111  to   w h i c h   a  s o u r c e   o f  

p r e s s u r i z e d   l u b r i c a n t   may  be  c o n n e c t e d .   The  i n n e r   e n d  

of  o p e n i n g   or   b o r e   110  i s   in   c o m m u n i c a t i o n   w i t h   a  c o n -  

t i n u o u s   c i r c u m f e r e n t i a l   r e c e s s   112  t h a t   i s   d e f i n e d   i n  

s h o u l d e r   s u r f a c e   54  of   member   42.  The  r e c e s s   1 1 2  

e x t e n d s   a r o u n d   t h e   e n t i r e   p e r i m e t e r   of   s u r f a c e   54  a n d  

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

120  in  s u r f a c e   90  t h r o u g h   one  o r   more   s m a l l   o p e n i n g s   1 2 2 .  

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

( n o t   shown)   t h r o u g h   o p e n i n g   110  w i l l   p r o v i d e   a  c o n s t a n t  

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

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

mus t   be  o v e r c o m e   when  t h e   v a r i o u s   e l e m e n t s   h a v e   t o   b e  

moved  w i t h   r e s p e c t   t o   e a c h   o t h e r .   Of  c o u r s e ,   t h e   c o n -  

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

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

o v e r a l l   a s s e m b l y .  

A c c o r d i n g   to   a n o t h e r   a s p e c t   of   t h e   p r e s e n t  

i n v e n t i o n ,   r e d r a w   d i e   a s s e m b l y   26  i s   m o u n t e d   on  s u p p o r t  
30  in   a  m a n n e r   t h a t   a l l o w s   r a d i a l   m o v e m e n t   of   t h e  

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

P  of   p u n c h   24  to   a l l o w   t h e   a s s e m b l y   to   be  moved  to   a  

c e n t e r e d   p o s i t i o n   w i t h   r e s p e c t   t o   t h e   a x i s   A  o f   p u n c h  

24,   s h o u l d   t h e   p u n c h   be  o f f s e t   f r o m   t h e   p a t h   P .  

As  i l l u s t r a t e d   in   F i g .   5,  r e d r a w   d i e   a s s e m b l y  

26  i n c l u d e s   a  s u p p o r t   230  w h i c h   s u p p o r t s   a  r e d r a w   r i n g  



232  t h a t   h a s   a  c i r c u l a r   o p e n i n g   234.   S u p p o r t   230  h a s   a  

l o w e r   f l a t   s u r f a c e   236  w h i c h   e x t e n d s   p e r p e n d i c u l a r   t o  

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

238  t h a t   i s   d e f i n e d   in  f r a m e   s t r u c t u r e   225 .   The  p e r i p h -  

e r y   of   s u p p o r t   230  i s   p r e f e r a b l y   c i r c u l a r ,   and  c e n t e r i n g  

means   240  c o o p e r a t e   w i t h   t h e   p e r i p h e r y   of  s u p p o r t   2 3 0  

t o   n o r m a l l y   m a i n t a i n   s u p p o r t   230  and  r i n g   232  c e n t e r e d  

w i t h   r e s p e c t   t o   p a t h   P.  The  c e n t e r i n g   means   240  c o n s i s t s  

of   an  a n n u l a r   r i n g   242  w h i c h   i s   h e l d   in   a  f i x e d   p o s i t i o n  

on  f r a m e   225  and  has   a  p l u r a l i t y   of   c i r c u m f e r e n t i a l l y  

s p a c e d   s p r i n g   a s s e m b l i e s   244  a s s o c i a t e d   t h e r e w i t h .  

P r e f e r a b l y ,   a t   l e a s t   f o u r   s u c h   s p r i n g   a s s e m b l i e s   244  a r e  

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

s u p p o r t   230  and  e a c h   s p r i n g   a s s e m b l y   244  i n c l u d e s   a  

p l u n g e r   246  r e c i p r o c a t e d   in   an  o p e n i n g   247  e x t e n d i n g  

i n t o   t h e   i n n e r   s u r f a c e   of  r i n g   242 .   P l u n g e r   246  has   a n  

e n l a r g e d   f l a n g e   248  l o c a t e d   in   a  cup  250  w i t h   a  s p r i n g  

252  a l s o   l o c a t e d   in  cup  250  w h i c h   b i a s e s   p l u n g e r   2 4 6  

i n t o   e n g a g e m e n t   w i t h   t h e   p e r i p h e r y   of   s u p p o r t   2 3 0 .  

N o r m a l l y ,   a l l   p l u n g e r s   246  a r e   b i a s e d   to   a  p o s i t i o n  

i l l u s t r a t e d   in   F i g .   5  w h e r e i n   t h e   f l a n g e   248  of   e a c h  

p l u n g e r   246  i s   in  e n g a g e m e n t   w i t h   a  s u r f a c e   of   r i n g   2 4 2  

a r o u n d   o p e n i n g   247.   T h i s   a r r a n g e m e n t   d e f i n e s   an  e x -  

t r e m e l y   a c c u r a t e   c e n t e r e d   p o s i t i o n   of   t h e   o p e n i n g   2 3 4  

w i t h   r e s p e c t   t o   p a t h   P.  H o w e v e r ,   s h o u l d   t h e r e   be  a n y  

m i s a l i g n m e n t   b e t w e e n   t h e   a x i s   of  t h e   p u n c h   and  p a t h   P ,  

one  or   more   of   t h e   s p r i n g s   252  w i l l   be  c o m p r e s s e d   a n d  

s u p p o r t   230  moves   r a d i a l l y   of   p a t h   P  t o   a l l o w   t h e   a x i s  

of   o p e n i n g   234  to   be  a l i g n e d   w i t h   t h e   a x i s   of   t h e   p u n c h .  

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

l e s s   t h a n   a l l ,   of   t h e   s p r i n g s   252  a r e   c o m p r e s s e d ,  

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

s i t e   t h e   d i r e c t i o n   of  m o v e m e n t   of   s u p p o r t   230  w i l l  

r e m a i n   in   t h e i r   p r e s t r e s s e d   c o n d i t i o n   i l l u s t r a t e d   i n  



F i g .   5.  T h i s   a r r a n g e m e n t   i n s u r e s   t h a t   t h e r e   i s   n o  
r e s i s t a n c e   to   h a v i n g   t h e   d i e   r i n g   moved  t o   a  c e n t e r e d  

p o s i t i o n   w i t h   r e s p e c t   to   p a t h   P  a f t e r   a  cup  h a s   b e e n  

f o r c e d   t h r o u g h   r e d r a w   r i n g   232  by  p u n c h   24.  T h i s  

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

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

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

s p r i n g s .  

A c c o r d i n g   to   a n o t h e r   a s p e c t   of   t h e   i n v e n t i o n ,  

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

s u r f a c e s   236  and  238  to   r e d u c e   t h e   f r i c t i o n   f o r c e s   t h a t  

m u s t   be  o v e r c o m e   to   a l l o w   r a d i a l   m o v e m e n t   of   s u p p o r t  

230  w i t h   r e s p e c t   to   p a t h   P.  For   t h i s   p u r p o s e ,   s u p p o r t  

s u r f a c e   236  has   one  or  more   a n n u l a r   r e c e s s e s   260  d e f i n e d  

t h e r e i n   and  r e c e s s e s   260  a r e   in   c o m m u n i c a t i o n   w i t h   a  

b o r e   262  w h i c h   i s   d e f i n e d   in   f r a m e   225.   A  s u p p l y   o f  

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

i n l e t   end  of   b o r e   262  and  i s   d e l i v e r e d   t o   t h e   r e s p e c t i v e  

a n n u l a r   r e c e s s e s   260.   S i n c e   t h e   o n l y   e x i t   f r o m   r e c e s s e s  

260  i s   a l o n g   t h e   s u r f a c e s   236  and  238 ,   t h e   f l u i d   w i l l  

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

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

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

234  to   move  to   a  p r e d e t e r m i n e d   c e n t e r e d   p o s i t i o n   w i t h  

r e s p e c t   to   p u n c h   2 4 .  

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

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

m e c h a n i s m   f o r   c e n t e r i n g   t h e   cup  12  w i t h   r e s p e c t   t o  

r e d r a w   r i n g   232  p r i o r   t o   h a v i n g   t h e   p u n c h   e n t e r   t h e  

cup .   T h i s   c e n t e r i n g   m e c h a n i s m   c o n s i s t s   of   a  r e s t i n g  

r i n g   266  t h a t   has   ar.  o p e n i n g   268  w h i c h   i s   l a r g e r   t h a n  

o p e n i n g   234.   N e s t i n g   r i n g   266  i s   h e l d   in   a  f i x e d   p o s i -  

t i o n   w i t h   r e s p e c t   to   r e d r a w   r i n g   232  t h r o u g h   a  s u p p o r t  

r i n g   270  w h i c h   i s   h e l d   in  a  f i x e d   p o s i t i o n   w i t h   r e s p e c t  

t o   s u p p o r t   230  by  sc : :ews   272  and  t h u s   f o r m s   a  p a r t   o f  



s u p p o r t   230 .   The  d i a m e t e r   of  o p e n i n g   268  i s   s u b s t a n -  

t i a l l y   e q u a l   to   t h e   p e r i p h e r a l   d i a m e t e r   of   cup   12  a s  
i t   i s   r e c e i v e d   by  t h e   r e d r a w   d i e   a s s e m b l y   and  i s   l a r g e r  

t h a n   t h e   d i a m e t e r   of   o p e n i n g   234  so  t h a t   a  p o r t i o n   o f  

t h e   s u r f a c e   of  r i n g   232  i s   e x p o s e d .  

T h u s ,   as  t h e   cup  h o l d e r   s l e e v e   e n t e r s   cup  12  a n d  

moves   t o w a r d s   r e d r a w   d i e   a s s e m b l y   26,   t h e   n e s t i n g   r i n g  

266  a i d s   in   c e n t e r i n g   t h e   c e n t e r   of   t h e   cup  w i t h   r e s p e c t  

to  t h e   c e n t e r   of   r e d r a w   r i n g   232  b e f o r e   p u n c h   14  e n t e r s  

s l e e v e   20.   T h i s   m o v e m e n t   i s   in  p a r t   a s s u r e d   by  t h e  

f a c t   t h a t   t h e   l o w e r   p e r i p h e r a l   end  of   cup  12  n o r m a l l y  

has   a  r a d i u s e d   p o r t i o n   274  and  t h e   r a d i u s e d   p o r t i o n   w i l l  

a i d   in   g u i d i n g   t h e   p e r i p h e r y   of   cup  12  i n t o   o p e n i n g  

268  of   c e n t e r i n g   r i n g   266.   Of  c o u r s e ,   i f   t h e r e   i s  

a x i a l   m i s a l i g n m e n t   b e t w e e n   t h e   c e n t e r   o f   o p e n i n g s   268  a n d  

234  w i t h   r e s p e c t   t o   t h e   c e n t e r   or   a x i s   of   cup  12,   b i a s i n g  

m e a n s   240  w i l l   a l l o w   t h e   e n t i r e   r e d r a w   d i e   a s s e m b l y   t o  

move  r a d i a l l y  w i t h   r e s p e c t   t o   p a t h   P.  The  d i a m e t e r   o f  

b o r e   22  in   s l e e v e   20  i s   s l i g h t l y   l a r g e r   t h a n   t h e   d i a m e t e r  .  

of  p u n c h   14  so  t h a t   r e d r a w   d i e   a s s e m b l y   26  and  s l e e v e   20 

w i t h   cup  12  c l a m p e d   b e t w e e n   them  can  move  r a d i a l l y   a n d  

t h e   c e n t e r   of   o p e n i n g   234  w i l l   a l i g n   w i t h   t h e   a x i s   o f  

p u n c h   1 4 .  

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

t h e   n e x t i n g   r i n g   266  a l s o   i n c o r p o r a t e s   m e a n s   f o r   s u p -   -- 

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

r i n g   2 3 2 ,   w h i c h   i n i t i a l l y   s u p p o r t s   t h e   cup  and  t h e  

a d j a c e n t   s u r f a c e   of  cup  12.  As  m o s t   c l e a r l y   i l l u s -  

t r a t e d   in   F i g .   7,  t h e   l o w e r   s u r f a c e   of  s u p p o r t   r i n g  

270  h a s   an  a n n u l a r   r e c e s s   280  d e f i n e d   t h e r e i n   and  r e c e s s  

280  i s   c l o s e d   by  a  s u r f a c e   of  s u p p o r t   230  t o   p r o d u c e  

a  c h a n n e l .   The  c h a n n e l   i s   in  c o m m u n i c a t i o n   w i t h   t h e  

p e r i p h e r y   of   s u p p o r t   230  t h r o u g h   o p e n i n g s   282 .   A  p r e s -  

s u r i z e d   l u b r i c a n t   i s   s u p p l i e d   to  openings   282  through  an  



o p e n i n g   284  in   f r a m e   225 .   A n n u l a r   r e c e s s   or   c h a n n e l   2 8 0  

i s   in   c o m m u n i c a t i o n   w i t h   o p e n i n g   268  t h r o u g h   a  p l u r a l i t y  

of   n o n - r a d i a l   r e c e s s e s   288  in   one  s u r f a c e   of   n e s t i n g  

r i n g   266  and  r e c e s s e s   288  a r e   c i r c u m f e r e n t i a l l y   s p a c e d  

a r o u n d   t h e   p e r i m e t e r   of   o p e n i n g   268.   The  r e c e s s e s   a r e  

c l o s e d   by  a d j a c e n t   s u r f a c e s   of  s u p p o r t   230  and  r e d r a w  

r i n g   232  to   p r o d u c e   f l o w   p a t h s .   As  i l l u s t r a t e d   in   F i g .  

7,  a l l   of  t h e   r e c e s s e s   or   f l o w   p a t h s   a r e   g e n e r a l l y   l i n e a r  

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

t h e   c e n t e r   of  o p e n i n g   268  in   n e s t i n g   r i n g   266 .   T h i s  

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

t h e   f l u i d   f rom  c h a n n e l   280  t h r o u g h   f l o w   p a t h s   288  i n t o  

o p e n i n g   268.   A l s o ,   t h e   r a d i u s e d   p e r i p h e r a l   l o w e r   e d g e  

274  of  cup  12  ( F i g .   5)  w i l l   c o o p e r a t e   w i t h   t h e   u p p e r  

e x p o s e d   s u r f a c e   of   r e d r a w   r i n g   232  and  t h e   a n n u l a r   i n n e r  

s u r f a c e   o f   o p e n i n g   268  to   p r o d u c e   a  s m a l l   c h a n n e l   f o r  

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

a r e a s   of   t h e   e x p o s e d   s u r f a c e   of  r e d r a w   r i n g   2 3 2 .  

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

a n n u l a r   r e c e s s   280  f l o w s   t h r o u g h   t h e   r e s p e c t i v e   r e c e s s e s  

288  i n t o   t h e   c h a n n e l   c r e a t e d   by  t h e   r a d i u s   p o r t i o n   2 7 4  

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

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

a n o t h e r   way,   t h e   n o n - r a d i a l   r e c e s s e s   or  s l o t s   2 8 8  

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

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

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

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

r e d r a w n .  

Each  of   t h e   i r o n i n g   a s s e m b l i e s   28  i s   g e n e r a l l y  

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

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

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

P  and  t h e r e b y   i n s u r e   more   u n i f o r m   w a l l   t h i c k n e s s   of   t h e  



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

a r e   i l l u s t r a t e d   in  F i g .   5  and  i n c l u d e   an  i r o n i n g   d i e   3 0 0  

t h a t   has   a  l a n d   302  w h i c h   c o o p e r a t e s   w i t h   t h e   p e r i p h e r a l  

s u r f a c e   of   t h e   p u n c h   24  t o   r e d u c e   t h e   s i d e w a l l   t h i c k n e s s  

of  a  cup  as  i t   p a s s e s   t h r o u g h   t h e   i r o n i n g   d i e   3 0 0 .  

I r o n i n g   d i e   300  i s   s u p p o r t e d   in  a  c i r c u l a r   s u p p o r t   3 0 4  

w h i c h   has   a  r e c e s s   306  f o r   r e c e i v i n g   and  s u p p o r t i n g   d i e  

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

a s s e m b l y   a l s o   has   a  l o c a t o r   d i e   310  s u p p o r t e d   on  a  c i r -  

c u l a r   p l a t e   312  w h i c h   a c t s   as  a  g u i d e   f o r   t h e   cup  as  i t  

l e a v e s   t h e   i r o n i n g   d i e   300 .   S u p p o r t   302  and  p l a t e   3 1 2  

h a v e   a  p e r i p h e r a l   b a n d   314  e n g a g i n g   t h e   p e r i p h e r a l   s u r -  
f a c e s   t h e r e o f   so  t h a t   t h e   i r o n i n g   d i e   and  l o c a t o r   d i e  

300  and  310  move  as  a  u n i t   when  e x t e r n a l   f o r c e s   a r e  

a p p l i e d   t h e r e t o .  

The  l o w e r   s u r f a c e   320  of  s u p p o r t   312  i s   i n  

s l i d i n g   c o n t a c t   w i t h   a  r a d i a l   s u r f a c e   322  d e f i n e d   on  a  

s u p p o r t   s t r u c t u r e   324  f o r   t h e   i r o n i n g   d i e .   L i k e w i s e ,  

t h e   u p p e r   s u r f a c e   326  of   u p p e r   i r o n i n g   d i e   s u p p o r t   3 0 2  

i s   in  s l i d i n g   c o n t a c t   w i t h   a  r a d i a l   s u r f a c e   328  t h a t   i s  

a l s o   p a r t   of  t h e   s u p p o r t   324.   The  e n t i r e   i r o n i n g   d i e  

a s s e m b l y   28  i s   a g a i n   m a i n t a i n e d   in  a  p r e d e t e r m i n e d  

p o s i t i o n   by  a  p l u r a l i t y   of  c e n t e r i n g   means   330  t h a t   a r e  

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

of  r i n g   or  band   314  and  a r e   c a r r i e d   by  s u p p o r t   3 2 4 .  

Each  c e n t e r i n g   means   or   s p r i n g   a s s e m b l y   i n c l u d e s   a  

cup  332  t h a t   has   a  b a s e   t h e r e o f   in  j u x t a p o s e d   r e l a t i o n  

to   t h e   p e r i p h e r a l   s u r f a c e   of   band   314  and  has  a  r a d i a l l y  

e x t e n d i n g   f l a n g e   334  a t   t h e   o p p o s i t e   open  end  t h e r e o f .  

A  s p r i n g   336  i s   t e l e s c o p e d   i n t o   t he   cup  and  t h e   o u t e r  

end  t h e r e o f   e n g a g e s   a  c o v e r   p o r t i o n   338  t h a t   i s   r e m o v a b l y  

s e c u r e d   to   s u p p o r t   324  t h r o u g h   s u i t a b l e   r e t a i n i n g   m e a n s  

3 4 0 .  

A g a i n ,   p r e f e r a b l y   t h e r e   a r e   f o u r   s u c h   s p r i n g  

a s s e m b l i e s   330  e q u a l l y   s p a c e d   at   90  d e g r e e s   a r o u n d   t h e  



p e r i m e t e r   of   band   314  and  a r e   d i m e n s i o n e d   s u c h   t h a t   w h e n  

f l a n g e s   334  e n g a g e   a d j a c e n t   s h o u l d e r s   d e f i n e d   on  t h e  

s u p p o r t   324  t h e   i r o n i n g   l a n d   304  i s   a c c u r a t e l y   c e n t e r e d  

w i t h   r e s p e c t   to   t h e   p a t h   of   p u n c h   24.   H o w e v e r ,   i f   t h e  

c e n t e r   of   t h e   o p e n i n g   d e f i n e d   by  l a n d   304  i s   s l i g h t l y  

o f f s e t   w i t h   r e s p e c t   t o   t h e   a x i s   of   t h e   p u n c h   24,   a t  

l e a s t   s ome ,   b u t   n o t   a l l ,   of   t h e   s p r i n g   a s s e m b l i e s   w i l l   b e  

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

a s s e m b l y   28  to   c e n t e r   t h e   l a n d   o p e n i n g   w i t h   r e s p e c t   t o  

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

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

A g a i n ,   in  o r d e r   to   r e d u c e   f r i c t i o n   and  a c c o m m o -  

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

b e t w e e n   s u r f a c e s   320  and  322  and  c o n s i s t s   of  a n n u l a r  

r e c e s s e s   346  t h a t   a r e   in  c o m m u n i c a t i o n   w i t h   an  a i r  

s u p p l y   t h r o u g h   one  or   more   o p e n i n g s   3 4 8 .  

W h i l e   o n l y   one  s u c h   d i e   a s s e m b l y   has   b e e n  

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

m o r e   t h a n   one  i r o n i n g   d i e   a s s e m b l y   w i l l   be  u s e d   so  t h a t  

a  s i d e w a l l   of  a  cup  w i l l   be  r e d u c e d   in   t h i c k n e s s   i n  

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

A c c o r i n g   to   a  f u r t h e r   a s p e c t   of   t h e   p r e s e n t  

i n v e n t i o n ,   s t r i p p e r   a s s e m b l y   32  i s   a l s o   d e s i g n e d   t o  

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

t o   p a t h   P  d u r i n g   a  d r a w i n g   and  i r o n i n g   o p e r a t i o n .   T h e  

s t r i p p e r   a s s e m b l y   32  i s   i l l u s t r a t e d   in   g r e a t e r   d e t a i l   i n  

F i g .   6  and  i n c l u d e s   a  s t r i p p e r   s u p p o r t   e l e m e n t   410  t h a t  

h a s   an  e n l a r g e d   p o r t i o n   412  r e c e i v e d   i n t o   a  r e c e s s   4 1 4  

d e f i n e d   in   s u p p o r t   425.   A  p l u r a l i t y   of   p i v o t e d   j aws   4 1 6  

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

e d g e s   of  j aws   416  c o o p e r a t e   t o   d e f i n e   an  o p e n i n g   4 1 8  

t h r o u g h   w h i c h   t h e   f i n i s h e d   c o n t a i n e r   and  p u n c h   24  p a s s  

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

i r o n i n g   p r o c e s s .   The  r e s p e c t i v e   j a w s   or   s e g m e n t s   4 1 6  



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

s u p p o r t   member   422  and  s u p p o r t   r i n g   423  as  w e l l   as  a n  

e l a s t o m e r i c   member   424  as  i l l u s t r a t e d   in  F i g .   6.  T h e  

j aws   a r e   b i a s e d   t o   a  p o s i t i o n   w h e r e i n   t h e   o p e n i n g   418  i s  

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

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

t h e   c o n t a i n e r   and  p u n c h   p a s s   t h r o u g h   o p e n i n g   418 ,   t h e  

l o w e r   e d g e s   of  p i v o t e d   j a w s   416  a r e   moved  o u t w a r d l y  

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

t h e r e t h r o u g h .   H o w e v e r ,   a f t e r   t h e   u p p e r   f r e e   edge   o f  

t h e   c o n t a i n e r   moves   b e y o n d   t h e   l o w e r   edge   of  t h e   p i v o t e d  

j aws   416 ,   t h e   j aws   w i l l   move  i n w a r d l y   i n t o   t h e   p a t h   o f  

r e t u r n   m o v e m e n t   of   t h e   u p p e r   f r e e   end  of  t h e   c o n t a i n e r .  

S t r i p p e r   a s s e m b l y   32  i s   a g a i n   h e l d   in   a  c e n -  

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

means   430  w h i c h   can  be  i d e n t i c a l   t o   t h e   b i a s i n g   or  c e n -  

t e r i n g   means   240  d e s c r i b e d   a b o v e .   T h u s ,   s h o u l d   f o r   a n y  

r e a s o n ,   t h e   a x i s   of   p u n c h   24  w i t h   t h e   f i n i s h e d   c o n t a i n e r  

on  i t   be  o f f s e t   s o m e w h a t   f rom  p a t h   P  d u r i n g   t h e   d o w n w a r d  

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

430  w i l l   a g a i n   a c c o m m o d a t e   r a d i a l   m o v e m e n t   of  t h e   e n t i r e  

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

t h e r e   i s   no  s u b s t a n t i a l   i n t e r f e r e n c e   b e t w e e n   t h e   c o n -  

t a i n e r   and  t h e   s t r i p p e r   j a w s .   A g a i n ,   s u p p o r t   410  a n d  

f r a m e   425  h a v e   f l a t   r a d i a l l y   e x t e n d i n g   c o o p e r a t i n g   s u r -  

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

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

t h e   same  p o s i t i o n   w i t h   r e s p e c t   to   t h e   p e r i p h e r y   of   t h e  

p u n c h .   T h i s   i n s u r e s   t h a t   t h e   j aws   w h i c h   e n g a g e   t h e   f r e e  

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

more  r e l i a b l e   s t r i p p i n g   and  l e s s   damage   t o   t h e   f r e e   e d g e .  

As  i l l u s t r a t e d   in   F i g .   6,  t h e   l o w e r   s u r f a c e   o f  

e n l a r g e d   p o r t i o n   412  has   a  f l a t   a n n u l a r   s u r f a c e   4 3 2  



w h i c h   i s   s u p p o r t e d   on  an  a n n u l a r   f l a t   s u r f a c e   434  t h a t  

i s   d e f i n e d   on  f r a m e   s t r u c t u r e   425 .   F r a m e   s t r u c t u r e   4 2 5  

a l s o   has   an  u p p e r   a n n u l a r   s u r f a c e   436  w h i c h   c o o p e r a t e s  
w i t h   f l a t   u p p e r   s u r f a c e   438  of  s u p p o r t   member   4 1 0 .  

I t   has   b e e n   f o u n d   t h a t   t h e   u s e   of  t h e   f l o a t i n g  

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

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

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

b o d y m a k e r   of   t h i s   t y p e   and  p r o d u c e s   c o n t a i n e r s   t h a t  

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

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

c o n t a i n e r   as  w e l l   as  t h r o u g h o u t   t h e   l e n g t h   t h e r e o f .  

As  was  i n d i c a t e d   a b o v e ,   one   of   t h e   p r o b l e m s  

in   p r o d u c i n g   s a t i s f a c t o r y   c o n t a i n e r s   u t i l i z i n g   a  p r o c e s s  
s u c h   as  t h a t   d e s c r i b e d   a b o v e ,   i s   t o   m a i n t a i n   e x t r e m e l y  

a c c u r a t e   a l i g n m e n t   b e t w e e n   t h e   a x i s   of   p u n c h   14  and  t h e  

c e n t e r   or   a x i s   of  domer   a s s e m b l y   34.  Any  m i s a l i g n m e n t  

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

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

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

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

A c c o r d i n g   t o   t h e   p r e s e n t   i n v e n t i o n ,   t h e   d o m e r  

a s s e m b l y   34  i s   c o n s t r u c t e d   in   s u c h   a  f a s h i o n   t h a t   t h e  

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

r e a d i l y   be  moved  in  any  d i r e c t i o n   r a d i a l l y   of  t h e   a x i s  

or   p a t h   P  t o   move  i n t o   a  p o s i t i o n   i n   e x a c t   a l i g n m e n t  

w i t h   t h e   c e n t e r   of  p u n c h   24  s h o u l d   t h e   p u n c h   be  o f f s e t  

f r o m   t h e   p a t h   f o r   any  r e a s o n .   Fo r   t h i s   p u r p o s e ,   d o m e r  

a s s e m b l y   34  ( F i g .   8)  c o n s i s t s   of  a  s u p p o r t   530  w h i c h  

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

m a i n d e r   of  t h e   f r a m e   s t r u c t u r e   of   t h e   b o d y m a k e r   10  a n d  

i s   s u p p o r t e d   on  a  c u s h i o n   s u c h   as  a i r ,   f o r   a x i a l   m o v e m e n t  

( n o t   s h o w n ) .   S u p p o r t   530  h a s   a  r e c e s s   or  o p e n i n g   5 3 2  



e x t e n d i n g   f rom  t h e   u p p e r   s u r f a c e   534  and  r e c e s s   532  h a s  

an  e n l a r g e d   p o r t i o n   536  and  a  r e d u c e d   p o r t i o n   538  w i t h  

a  g e n e r a l l y   f l a t   b o t t o m   w a l l   or   s u r f a c e   540  d e f i n e d   i n  

t h e   r e d u c e d   p o r t i o n   538.  The  c e n t e r   of  c i r c u l a r   o p e n i n g  

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

to   p a t h   P .  

Domer  a s s e m b l y   34  a l s o   i n c l u d e s   a  s u p p o r t  
e l e m e n t   or   member   542  w h i c h   has   an  e n l a r g e d   p o r t i o n   5 4 4  

r e c e i v e d   i n t o   e n l a r g e d   p o r t i o n   536  of   r e c e s s   532  and  a  
r e d u c e d   p o r t i o n   546  w i t h   r e d u c e d   p o r t i o n   546  h a v i n g   a  

b o t t o m   s u r f a c e   548  w h i c h   i s   in  e x t e n d e d   e n g a g e m e n t   w i t h  

b o t t o m   w a l l   or  s u r f a c e   540  for  r e c e s s   532.   R e c e s s   5 3 2  

and  c a r r i e r   e l e m e n t   542  a r e   b o t h   c i r c u l a r   in   c r o s s   s e c -  

t i o n   and  c a r r i e r   e l e m e n t   542  i s   s m a l l e r   in   d i m e n s i o n  

t h a n   t h e   r e c e s s   532 ,   as  w i l l   be  d e s c r i b e d   l a t e r .  

The  r e m a i n d e r   of  domer   a s s e m b l y   34  c o n s i s t s  

of   a  d o m e r   e l e m e n t   or  t o o l   550  w h i c h   i s   s u p p o r t e d   in  a n  

o p e n i n g   552  in   c a r r i e r   e l e m e n t   542  and  i s   s e c u r e d   t h e r e t o  

by  a  b o l t   554.   The  t h r e a d e d   b o l t   or  s t u d   554  e x t e n d s  

t h r o u g h   an  o p e n i n g   556  in  c a r r i e r   e l e m e n t   552  and  i s  

t h r e a d e d   i n t o   an  o p e n i n g   in  t h e   domer   e l e m e n t   550  s o  

t h a t   t h e   c a r r i e r   e l e m e n t   542  and  domer   e l e m e n t   550  m o v e  

as  a  u n i t   in  a  r a d i a l   d i r e c t i o n   w i t h   r e s p e c t   t o   p a t h   P .  

The  domer   a s s e m b l y   a l s o   i n c l u d e s   b i a s i n g   -  

means   560  b e t w e e n   s u p p o r t   530  and  c a r r i e r   e l e m e n t   5 4 2 .  

B i a s i n g   means   560  c o n s i s t s   of   f o u r   or   more   c i r c u m f e r -  

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

c o n s i s t   of   a  s p r i n g   562  h a v i n g   one  end  r e c e i v e d   i n t o   a  

cup  564  w h i c h   i s   r e c i p r o c a t e d   in   a  b o r e   566  in   c a r r i e r  

e l e m e n t   542  and  t h e   o p p o s i t e   end  r e c e i v e d   i n t o   a  r e -  

d u c e d   p o r t i o n   of  b o r e   566.  The  i n n e r   end   of   e a c h   c u p  

564  i s   r e c e i v e d   i n t o   t h e   e n l a r g e d   p o r t i o n   of  b o r e   5 6 6  

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

r e d u c e d   p o r t i o n   538  of  r e c e s s   532.   T h u s ,   t h e   f o u r   o r  



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

a s s e m b l y ,   p a r t i c u l a r l y   d o m e r   e l e m e n t   550 ,   in   a  p r e d e t e r -  
m i n e d   p o s i t i o n   w i t h   r e s p e c t   t o   t h e   a x i s   or   p a t h   P.  H o w -  

e v e r ,   s h o u l d   t h e   a x i s   of  p u n c h   24  be  s l i g h t l y   o f f s e t  

f rom  t h e   p a t h   P,  t h e   v a r i o u s   s p r i n g   a s s e m b l i e s   w i l l   a l l o w  

c a r r i e r   e l e m e n t   542  and  domer   e l e m e n t   550  to   move  r a d i a l l y  
w i t h   r e s p e c t   to   t h e   p u n c h   and  to   a c c u r a t e l y   a l i g n   i t s e l f  

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

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

p a r t i c u l a r   c o n f i g u r a t i o n .  

A c c o r d i n g   to   a n o t h e r   a s p e c t   of   t h e   i n v e n t i o n ,  

domer   a s s e m b l y   526  a l s o   i n c l u d e s   p r e s t r e s s i n g   m e a n s  

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

i n s u r i n g   t h a t   t h e   domer   e l e m e n t   550  i s   a l w a y s   moved  t o  

a  same  e x a c t   c e n t e r e d   p o s i t i o n   w i t h   r e s p e c t   to   p a t h   P 

when  t h e   e x t e r n a l   f o r c e s   a r e   r e m o v e d .   For   t h i s   p u r p o s e ,  

a  c i r c u l a r   or   a n n u l a r   r i n g   570  e x t e n d s   a r o u n d   and  i s  

s p a c e d   f rom  t h e   p e r i p h e r y   of   t h e   r e d u c e d   p o r t i o n   5 4 6  

of  s u p p o r t   c a r r i e r   542  and  c o o p e r a t e s   w i t h   t h e   r e s p e c -  
t i v e   s p r i n g   a s s e m b l i e s   to   m a i n t a i n   a l l   of  t h e   s p r i n g s   i n  

a  c e r t a i n   p r e s t r e s s e d   c o n d i t i o n   a t   a l l   t i m e s .   R i n g   5 7 0  

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

542  by  a  c o o p e r a t i n g   o f f s e t   p o r t i o n   572  and  a  r e c e s s  

574  r e s p e c t i v e l y   d e f i n e d   on  t h e   r i n g   570  and  c a r r i e r  

e l e m e n t   542.   R i n g   570  i s   r e l e a s a b l y   s e c u r e d   to   c a r r i e r  

e l e m e n t   542  t h r o u g h   a  p l u r a l i t y   of  t h r e a d e d   s t u d s   5 7 6 .  

Wi th   t h i s   a r r a n g e m e n t ,   t h e   v a r i o u s   s p r i n g s   5 6 2  

and  cups   564  can   be  p o s i t i o n e d   i n t o   o p e n i n g s   566  a n d  

r i n g   570  can  t h e n   be  t e l e s c o p e d   to   t h e   p o s i t i o n   i l l u s -  

t r a t e d   in   F i g .   8  and  s e c u r e d   t o   c a r r i e r   e l e m e n t   5 4 2  

t h r o u g h   b o l t s   or   s t u d s   572.   The  o u t e r   f r e e   edge   of   e a c h  

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

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

r i n g   570  to   m a i n t a i n   a l l   of  t h e   s p r i n g s   in   a  p r e s t r e s s e d  



c o n d i t i o n ,   r e g a r d l e s s   of   v a r i a t i o n s   in   s p r i n g   f o r c e .   I f  

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

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

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

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

same  p r e s t r e s s e d   c o n d i t i o n .   T h u s ,   when  an  e x t e r n a l  

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

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

e l e m e n t   542  and  domer   550  f r o m   m o v i n g   to   t h e   p r e d e t e r m i n e d  

c e n t e r e d   p o s i t i o n .  

A c c o r d i n g   t o   a  f u r t h e r   a s p e c t   of   t h e   i n v e n t i o n ,  

d o m e r   a s s e m b l y   526  a l s o   i n c l u d e s   f l u i d   means   f o r   s u p p l y -  

i n g   a  b e a r i n g   f l u i d   b e t w e e n   s u r f a c e s   540  and  548  o f  

c a r r i e r   e l e m e n t   542  and  s u p p o r t   530.   T h i s   f l u i d   s u p p l y  
c o n s i s t s   of   a  b o r e   580  e x t e n d i n g   t h r o u g h   s u p p o r t   530  a n d  

in   c o m m u n i c a t i o n   a t   i t s   i n n e r   end   w i t h   an  a n n u l a r   r e c e s s  

or   o p e n i n g   582  t h a t   e x t e n d s   f r o m   s u r f a c e   540.   A  p r e s -  
s u r i z e d   f l u i d   s u p p l y ,   s u c h   as  a i r ,   i s  a t t a c h e d   t o   t h e  

o u t e r   end  of  b o r e   580  and  s u p p l i e s   a  c o n s t a n t   f l o w   o f  

a i r   t o   a n n u l a r   r e c e s s   582  w h i c h   m u s t   t h e n   f l o w   b e t w e e n  

b e a r i n g   s u r f a c e s   540  and  548  w h i c h   r e s u l t s   in  a  f l u i d  

b e a r i n g   b e t w e e n   t h e   s u r f a c e s .   Such  a r r a n g e m e n t   r e d u c e s  

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

542  i s   a t t e m p t e d   t o   be  moved  r a d i a l l y   of  p a t h   P .  

The  c a r r i e r   e l e m e n t   542  i s   r e l e a s a b l y   r e t a i n e d  

in  r e c e s s   532  by  a  cap   590  s e c u r e d   to   s u p p o r t   530  b y  

s c r e w s   5 9 2 .  

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

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

p r o v i d e d   b e t w e e n   s u r f a c e s   432 ,   434 ,   436 ,   and  438  o f  

s t r i p p e r   a s s e m b l y   32,  i f   d e s i r e d .  



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

t h e   p u n c h ,   t h a t   come  i n t o   c o n t a c t   w i t h   t h e   cup  d u r i n g  

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

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

w a l l   t h i c k n e s s   and  w i l l   m i n i m i z e   t o o l   d a m a g e   in   c a s e   o f  
j a m s .  



1.  In  a  d r a w i n g   and  i r o n i n g   m a c h i n e   i n c l u d i n g  

a  f r a m e   (30)  h a v i n g   a  r e d r a w   d i e   a s s e m b l y   ( 2 6 ) ,   a t   l e a s t  

one  i r o n i n g   a s s e m b l y   ( 2 8 ) ,   and  a  s t r i p p e r   a s s e m b l y   ( 3 2 )  

a r r a n g e d   in  s e r i e s   and  e a c h   h a v i n g   an  o p e n i n g   to   d e f i n e  

a  p a t h   w i t h   a  p u n c h   (24)  m o v a b l e   a l o n g   s a i d   p a t h   t h r o u g h  

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

a  r i n g   ( 2 3 0 ,   300 ,   -412)  d e f i n i n g   s a i d   o p e n i n g   and  c e n t e r i n g  

means   b e t w e e n   s a i d   f r a m e   and  s a i d   r i n g ,   c h a r a c t e r i z e d  

by  s a i d   c e n t e r i n g   means   i n c l u d i n g   a  p l u r a l i t y   of   c i r c u m -  

f e r e n t i a l l y   s p a c e d   b i a s i n g   means   ( 2 3 0 ,   240 ,   330)  p r o -  
d u c i n g   r a d i a l   f o r c e s   on  s a i d   r i n g   a t   c i r c u m f e r e n t i a l l y  

s p a c e d   l o c a t i o n s ,   e a c h   of  s a i d   b i a s i n g   means   h a v i n g   a  

f i r s t   p o s i t i o n   when  s a i d   r i n g   i s   in  a  c e n t e r e d   p o s i t i o n ,  

a t   l e a s t   some  and  l e s s   t h a n   a l l   of  s a i d   b i a s i n g   m e a n s  

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

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

2.  A  d r a w i n g   and  i r o n i n g   m a c h i n e   as  d e f i n e d  

in  c l a i m   1,  in  w h i c h   s a i d   r i n g   i s   an  i r o n i n g   r i n g   ( 3 0 0 )  

c a r r i e d   by  a  s u p p o r t   ( 304 ,   3 1 2 ) .  

3.  A  d r a w i n g   and  i r o n i n g   m a c h i n e   as  d e f i n e d  

in  c l a i m   1,  in  w h i c h   s a i d   r i n g   i s   a  s t r i p p e r   r i n g   ( 4 1 2 )  

c a r r i e d   by  a  s u p p o r t   (410)  and  h a v i n g   a  p l u r a l i t y   o f  

s t r i p p i n g   j a w s   (416)  p i v o t e d   t h e r e o n .  

4.  A  d r a w i n g   and  i r o n i n g   m a c h i n e   as  d e f i n e d  

in  c l a i m   1,  in  w h i c h   s a i d   r i n g   i s   a  r e d r a w   r i n g   ( 2 3 0 )  

c a r r i e d   by  a  s u p p o r t   ( 4 1 0 ) .  

5.  A  d r a w i n g   and  i r o n i n g   m a c h i n e   as  d e f i n e d  

in  any  one  of  c l a i m s   2 - 4 ,   in  w h i c h   s a i d   s u p p o r t   a n d  

s a i d   f r a m e   h a v e   c o o p e r a t i n g   s u r f a c e s   ( 236 ,   238 ,   3 2 6 ,  

328,   436 ,   438)  e x t e n d i n g   r a d i a l l y   of  s a i d   p a t h   f u r t h e r  



c h a r a c t e r i z e d   by  means   ( 260 ,   346 ,   348)  f o r   i n t r o d u c i n g  

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

f a c e s .  

6.  A  d r a w i n g   and  i r o n i n g   m a c h i n e   as  d e f i n e d  

in  any  one  of  c l a i m s   1 - 5 ,   and  i n c l u d i n g   a  d o m e r   a s s e m b l y  

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

by  s a i d   domer   a s s e m b l y   i n c l u d i n g   a  s u p p o r t   (530)   h a v i n g  

a  r e c e s s   (532)   w i t h   t h e   b a s e   of   t h e   r e c e s s   d e f i n i n g   a  

s u p p o r t   s u r f a c e   ( 5 4 0 ) ,   a  c a r r i e r   e l e m e n t   (542)   r e c e i v e d  

in  s a i d   r e c e s s   and  h a v i n g   a  c o o p e r a t i n g   s u r f a c e   ( 5 4 8 ) ,   a  

domer   e l e m e n t   (550)  on  s a i d   c a r r i e r   e l e m e n t ,   means   ( 5 8 0 ,  

582)  f o r   s u p p l y i n g   a  b e a r i n g   f l u i d   b e t w e e n   s a i d   s u r f a c e s ,  

and  b i a s i n g   means   (560)   b e t w e e n   s a i d   s u p p o r t   and  c a r r i e r  

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

a c c o m m o d a t i n g   m o v e m e n t   of   s a i d   c a r r i e r   e l e m e n t   in   a l l  

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

7.  A  d r a w i n g   and  i r o n i n g   m a c h i n e   as  d e f i n e d  

in  any  one  of  c l a i m s   1-6  and  i n c l u d i n g   a  cup  h o l d e r  

s l e e v e   (20)  i n t e r p o s e d   b e t w e e n   s a i d   p u n c h   and   s a i d  

r e d r a w   d i e   a s s e m b l y   and  h a v i n g   an  a x i a l   b o r e   (22)  f o r  

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

i n c l u d i n g   a  f i r s t   member   (60)  h a v i n g   an  o p e n i n g   ( 4 0 )  

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

a s s e m b l y   and  h a v i n g   a  c i r c u m f e r e n t i a l   r e c e s s   ( 5 2 )  

e x t e n d i n g   f rom  t h e   p e r i p h e r y   t h e r e o f ,   a  m o v a b l e   s u p p o r t  

e l e m e n t   (60)  h a v i n g   a  p e r i p h e r a l   p o r t i o n   (62)  r e c e i v e d  

in  s a i d   r e c e s s   and  c o o p e r a t i n g   w i t h   one   end   of   s a i d  

cup  h o l d e r   s l e e v e ,   and  b i a s i n g   m e a n s   (70)  b e t w e e n   s a i d  

f i r s t   member   and  s a i d   s u p p o r t   e l e m e n t   n o r m a l l y   m a i n -  

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



s a i d   o p e n i n g   in  s a i d   f i r s t   member   and  a c c o m m o d a t i n g  

r a d i a l   m o v e m e n t   of  s a i d   one   end  of  s a i d   cup  h o l d e r   s l e e v e  

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

m e m b e r .  

8.  A  d r a w i n g  a n d   i r o n i n g   m a c h i n e   as  d e f i n e d  

in  c l a i m   7,  f u r t h e r   c h a r a c t e r i z e d   by  a d d i t i o n a l   m e a n s  

(90,   92,   1 0 2 - 1 0 8 )   b e t w e e n   s a i d   s u p p o r t   e l e m e n t   and  s a i d  

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

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

9.  A  d r a w i n g   and  i r o n i n g   a s s e m b l y   as  d e f i n e d  

in  c l a i m   8,  f u r t h e r   c h a r a c t e r i z e d   by  s a i d   a d d i t i o n a l  

m e a n s   i n c l u d i n g   c o n f r o n t i n g   a r c u a t e   s u r f a c e s   (90 ,   9 2 )  

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

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

r e c e s s   (120)   t h e r e i n   and  l u b r i c a t i n g  m e a n s   ( 1 1 0 ,   1 1 2 ,  

122)  f o r   s u p p l y i n g   l u b r i c a n t   to   s a i d   r e c e s s .  

10.  A  d r a w i n g   and  i r o n i n g   m a c h i n e   as  d e f i n e d  

in  any  one  of  c l a i m s   1 - 9 ,   c h a r a c t e r i z e d   by  s a i d   b i a s i n g  

means   ( 2 3 0 ,   240 ,   330)  i n c l u d i n g   f o u r   c i r c u m f e r e n t i a l l y  

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

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

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

p o s i t i o n .  
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