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©  Press  machine. 

A  press  machine  including  an  upper  die  (11),  a  lower  die 
(4)  and  a  plurality  of  working  members  (5,  6, 12, 13, 13A,  14, 
31)  associated  with  the  upper  die  and  the  lower  die  for 
performing  predetermined  press  operations.  The  working 
members  are  capable  of  relative  movement  separately  from 
and  independently  of  other  working  members.  The  press 
machine  further  includes  cushion  means  (21)  applying  a 
predetermined  working  pressure  to  a  predetermined  one  of 
the  working  members.  The  cushion  means  has  cushion 
pressures  adjustable  as  the  operation  steps  are  followed  in 
performing  press  operations,  whereby  a  plurality  of  dissimi- 
lar  press  operations  can  be  performed  in  chronological 
sequence  in  a  single  stroke  of  a  press  slide.  The  press 
machine  is  compact in  size,  high  in  versatility  and  low  in  cost. 



BACKGROUND  OF  THE  INVENTION 

FIELD  OF  THE  INVENTION 

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

f o r   p e r f o r m i n g   o p e r a t i o n s   on  a  f l a t   s h e e t   s t e e l   to  f o r m  

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

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

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

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

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

of  s i m i l a r   o p e r a t i o n s   or  d i s s i m i l a r   o p e r a t i o n s .  

DESCRIPTION  OF  THE  PRIOR  ART 

When  a  b l a n k   in   f l a t   s h e e t   s t e e l   f o r m   i s   w o r k e d  

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

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

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

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

e x p a n s i o n   and  c o n t r a c t i o n )   of  t he   m a t e r i a l ,   so  t h a t  

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

H e r e t o f o r e ,   i t   has   been   u s u a l   p r a c t i c e   t o  

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

use   s e p a r a t e   p r e s s e s   to   p e r f o r m   t h e s e   two  o p e r a t i o n s .  

Thus  i t   has   b e e n   n e c e s s a r y   in   t h e   p a s t   to  use   a  p l u r a l i t y  

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

of  p r o c e s s   s t e p s   to   be  f o l l o w e d .   T h e r e f o r e ,   to   t h i s   e n d ,  

i t   ha s   b e e n   n e c e s s a r y   f o r   o p e r a t i o n   a d m i n i s t r a t o r s   t o  



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

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

f o r   t h i s   p u r p o s e   and  a t   t h e   same  t i m e   to   pay  a t t e n t i o n   t o  

p r o v i d i n g   means   f o r   t a r n s f e r r i n g   w o r k p i e c e s   b e t w e e n   t h e  

p l u r a l i t y   of   p r e s s e s .   The  t r a n s f e r   means   g e n e r a l l y  

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

r o b o t s .   H o w e v e r ,   i n   t h e   e v e n t   t h a t   i t   i s   i m p o s s i b l e   t o  

use   r o b o t s   f o r   some  r e a s o n ,   t r a n s f e r   of  t h e   w o r k p i e c e s  

s h o u l d   be  c a r r i e d   o u t   m a n u a l l y .   No  m a t t e r   wha t   t r a n s f e r  

means   may  be  u s e d ,   t h e   t i m e   s p e n t   in   t r a n s f e r r i n g   t h e  

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

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

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

a  p r o p o s a l   has   b e e n   made  to   use   wha t   i s   g e n e r a l l y  

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

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

p e r f o r m i n g   a  p l u r a l i t y   of   o p e r a t i o n s ,   and  means   f o r  

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

s y n c h r o n i s m   w i t h   t h e   o p r a t i o n s   p e r f o r m e d   on  t h e   w o r k p i e c e s  

by  t h e   p r e s s .   The  t r a n s f e r   p r e s s   o f f e r s   an  a d v a n t a g e   i n  

t h a t   t h e   o p e r a t i o n   t i m e   can   be  g r e . a t l y _ w s h o r t e n e d   b e c a u s e  

t h e   w o r k p i e c e   t r a n s f e r   t i m e   can : -be   g r e a t l y   d e c r e a s e d .  

H o w e v e r ,   some  d i s a d v a n t a g e s   a r e   a s s o c i a t e d   w i t h   t h i s  

p r o p o s a l .   The  p r e s s   s h o u l d   be  c a p a b l e   of  p e r f o r m i n g  

o p e r a t i o n s   t h a t   r e q u i r e   a  t o t a l   of  p r e s s   c a p a c i t i e s  

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

p r e s s   i s   i n e v i t a b l y   v e r y   e x p e n s i v e .   S i n c e   s u c h   p r e s s  

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



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

d i e   to   mee t   t h e   r e q u i r e m e n t s   of  a l t e r i n g   t h e   s h a p e   to  b e  

p r o d u c e d   by  p r e s s   w o r k i n g .  

The  two  t y p e s   of  p r e s s   r e f e r r e d ' t o   h e r e i n a b o v e  

h a v e   d i s a d v a n t a g e s   w h i c h   a p p e a r   to  be  a t t r i b u t e d   to  t h e  

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

at   r i g h t   a n g l e s   ( g e n e r a l l y   h o r i z o n t a l l y )   to  t h e   p r e s s  

s l i d e .  

In  v i e w   of  t h e   f o r e g o i n g ,   t h e   p r e s e n t   i n v e n t i o n  

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

t i o n s   in   a  s i n g l e   s t r o k e   of  t h e   p r e s s   s l i d e .  

SUMMARY  OF  THE  INVENTION 

(1)  O b j e c t   of  t h e   I n v e n t i o n  

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

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

o p e r a t i o n s   one  a f t e r   a n o t h e r   in   a  s i n g l e   s t r o k e   of  t h e  

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

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

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

of  h i g h   v e r s a t i l i t y   and  low  p r e s s   p r e s s u r e   c a p a b l e   o f  

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

of  o p e r a t i o n .  

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

a r r a n g e m e n t   and  c o n t r o l   means   h a v i n g   e f f e c t   in   e n a b l i n g  

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

(2)  S t a t e m e n t   of  t h e   I n v e n t i o n  

The  o u t s t a n d i n g   c h a r a c t e r i s t i c   of  t he   i n v e n t i o n  



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

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

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

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

t h a t   a t   t h e   t i m e   an  i n i t i a l   o p e r a t i o n   has   b e e n   c o m p l e t e d  

in   one  s l i d e   s t r o k e ,   t h e   d i e   u s e d   in   t h e   i n i t i a l   o p e r a t i o n  

and  now  b e c o m i n g   u s e l e s s   has   i t s   p r e s s u r e   i n s t a n t a n e o u s l y  

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

p e r f o r m e d   i n   t h e   same  s l i d e   s t r o k e   by  u s i n g   t h e   d i e   o f  

t h e   n e x t   p r o c e s s   s t e p   i n   s e r i e s   or  in   p a r a l l e l ,   w h e r e b y  

a  p l u r a l i t y   of  o p e r a t i o n s   can   be  p e r f o r m e d   by  t h e   s i n g l e  

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

to  i n c r e a s e   t h e   p r e s s   c a p a c i t y   ( p r e s s   p r e s s u r e ) .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g s .   1 ( A )  -   1(D)  show  t h e   p r e s s   m a c h i n e  

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

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

on  a  s h e e t   s t e e l ,   F i g .   1(A)  s h o w i n g   t h e   p r e s s   m a c h i n e  

p e r f o r m i n g   b l a n k i n g ,   F i g .   1(B)  s h o w i n g   same  p e r f o r m i n g  

d r a w i n g ,   F i g .   1(C)   s h o w i n g   same  p e r f o r m i n g   p r e l i m i n a r y  

p u n c h i n g   f o r   b u r r i n g ,   and  F i g .   1(D)  s h o w i n g   same  as  i t  

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

p h e r y   t r i m m i n g ;  

F i g .   2  i s   a  d i a g r a m   s h o w i n g   t h e   t i m i n g   o f  

v a r i o u s   o p e r a t i o n s   shown  in   r e l a t i o n   to   t h e   s t r o k e   of  t h e  

p r e s s   and  t h e   p r o c e s s   s t e p s ;  

F i g .   3  i s   a  c i r c u i t   d i a g r a m   f o r   p r o v i d i n g  



c u s h i o n   p r e s s u r e s ;  

F i g .   4  shows   an  e x a m p l e   of  a p p l i c a t i o n   of  t h e  

i n v e n t i o n   in   r e d r a w i n g ;  

F i g .   5  shows  an  e x a m p l e   of  a p p l i c a t i o n   of  t h e  

i n v e n t i o n   in   r o u n d i n g   t h e   f l a n g e ;  

F i g .   6  shows  an  e x a m p l e   of  a p p l i c a t i o n - o f  

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

a n d  

F i g .   7  shows  an  e x a m p l e   of  a p p l i c a t i o n   of  t h e  

i n v e n t i o n   i n   p e r f o r m i n g   b e n d i n g   t w i c e .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

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

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

d e s c r i b e d   by  r e f e r r i n g   to   t h e   a c c o m p a n y i n g   d r a w i n g s .  

F i g s .   1 ( A )  -   1(D)  show  an  e m b o d i m e n t   of  t h e  

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

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

i n g   p r e s s   o p e r a t i o n s .   In  t h e  d r a w i n g s ,   W  i s   a  w o r k p i e c e .  

The  p r e s s   m a c h i n e   c o m p r i s e s   a  f r a m e   1,  a  l o w e r   d i e   p l a t e  

2  f o r m e d   w i t h   a  v e r t i c a l l y   o r i e n t e d   o p e n i n g   3  f i x e d l y  

s u p p o r t e d   and  e x t e n d i n g   h o r i z o n t a l l y   in   an  i n t e r m e d i a t e  

p o r t i o n   of  t h e   f r a m e   1,  a  l o w e r   d i e   4  of  an  i n v e r t e d  

cup  s h a p e   f i x e d l y   p l a c e d   on  t h e   l o w e r   d i e   p l a t e   2,  a  

f e m a l e   c u t t e r   5  s e c u r e d   to   t h e   s u r f a c e   of  t h e   l o w e r   d i e  

4  on  t h e   o u t e r   s i d e ,   and  a  male   d r a w i n t   member  6  s e c u r e d  

to  t h e   s u r f a c e   of  t h e   l o w e r   d i e   4  on  t h e   i n n e r   s i d e .  

T h e   n u m e r a l   11  d e s i g n a t e s   an  u p p e r   d i e   c a p a b l e  



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

2 0  -   500  t o n s   a p p l i e d   t h e r e t o   by  an  e l e c t r i c   m o t o r   o r  

h y d r a u l i c   c y l i n d e r   m e a n s ,   no t   s h o w n ,  t h r o u g h   t h e   f r a m e   1 .  

The  u p p e r   d i e   11  h a s   s e c u r e d   to  i t s   u n d e r s u r f a c e   a n d  

e x t e n d i n g   d o w n w a r d l y   a  ma le   c u t t e r   12  d i s p o s e d   on  t h e  

o u t e r   s i d e ,   a  b u r r i n g   member   13  d i s p o s e d   i n   t h e   c e n t r a l  

p o r t i o n   and  a  p u n c h   14  i n t e r p o s e d   b e t w e e n   t h e   ma le   c u t t e r  

12  and  t h e   b u r r i n g   member   13.  The  n u m e r a l   13A  d e s i g n a t e s  

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

13  f o r   p e r f o r m i n g   p r e l i m i n a r y   p u n c h i n g   f o r   b u r r i n g .  

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

13  and  b e t w e e n   t h e   m a l e   d r a w i n g   member   6  and  t h e   u p p e r  

d i e   11  i s   a  k n o c k o u t   15  w h i c h   i s   c o n n e c t e d   to   l o w e r   e n d s  

of   c u s h i o n   p i n s   16  of   c u s h i o n   m e a n s ,   s u c h   as  c y l i n d e r  

m e a n s ,   n o t   s h o w n .   I n t e r p o s e d   b e t w e e n  t h e   k n o c k o u t   15  a n d  

t h e   m a l e   c u t t e r   12  i s   a  f e m a l e   d r a w i n g   member   18  c a p a b l e  

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

15,   to   a  l o w e r   end  of   a  c u s h i o n   p i n   17  of   c u s h i o n   m e a n s ,  

s u c h   as  c y l i n d e r   m e a n s ,   no t   shown .   The  f e m a l e   c u t t e r   5 ,  

m a l e   d r a w i n g   m e m b e r  6 ,   ma le   c u t t e r   12,   b u r r i n g   member   1 3 ,  

p u n c h e s   13A  and  14,   and  a  d i e   and  a  b l a n k   h o l d e r   s u b -  

s e q u e n t l y   to   be  d e s c r i b e d   can  be  commonly   t e r m e d   w o r k i n g  

m e m b e r s .  

The  n u m e r a l   21  d e s i g n a t e s   c u s h i o n   means   c o m p r i s -  

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

of   one  a n o t h e r   or  a  c e n t e r   c u s h i o n   23  h a v i n g   a  c u s h i o n  

p i n   22,   an  i n t e r m e d i a t e   c u s h i o n   25  h a v i n g   a  p l u r a l i t y   o f  

c u s h i o n   p i n s   24  and  an  o u t e r   c u s h i o n   27  h a v i n g   a  



p l u r a l i t y   of  c u s h i o n   p i n s   26.   The  w o r k i n g   p r e s s u r e s   o f  

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

c y l i n d e r   can  be  a d j u s t e d   in   a c c o r d a n c e   w i t h   t h e   r e q u i r e -  

m e n t s   of  v a r i o u s   o p e r a t i o n s   s u b s e q u e n t l y   to   be  d e s c r i b e d .  

The  c u s h i o n   p i n   22  i s   c o n n e c t e d   to   a  d i e   28  p o s i t i o n e d  

a g a i n s t   t h e   b u r r i n g   member   13  and   l o c a t e d   w i t h i n   t h e  

ma le   d r a w i n g   member   6.  The  c u s h i o n   p i n s   24  a r e   c o n n e c t e d  

r e s p e c t i v e l y   to   a  s c r a p   s t r i p p e r   29  p o s i t i o n e d   a g a i n s t  

t h e   p u n c h   14  and  a  s c r a p   s t r i p p e r   30  p o s i t i o n e d   a g a i n s t  

t h e   ma le   c u t t e r   12.   The  c u s h i o n   p i n s   26  a re   c o n n e c t e d  

to  a  b l a n k   h o l d e r   31  p o s i t i o n e d   a g a i n s t   t h e   f e m a l e  

d r a w i n g   member   18.   The  c o n n e c t i o n s   of   t h e   c u s h i o n   p i n s  

a r e   as  s h o w n  i n   t h e   d r a w i n g s .   The  v e r t i c a l l y   o r i e n t e d  

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

27  to   a l l o w   t h e   l a t t e r   to   move  t h e r e t h r o u g h   in  i t s   u p w a r d  

m o v e m e n t .   The  n u m e r a l   32  d e s i g n a t e s   a  s t r i p p e r   f o r  

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

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

p l a t e   hoop   to   r e m o v e   t h e   s c r a p   a f t e r   one  s l i d e   s t r o k e  

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

of  s l i d e   s t r o k e   f o r   p e r f o r m i n g   o p e r a t i o n s   by  t h e   p r e s s  

m a c h i n e .   The  n u m e r a l   33  s c h e m a t i c a l l y   i n d i c a t e s   h y d r a u l i c  

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

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

s u c h   as  t h e   one  shown  in   F i g .   3 .  

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

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

f rom  a  f l a t   s h e e t   s t e e l   ( s t e p   1,  F i g .   2)  as  shown  i n  



F i g .   1(A)  by  means   of   t h e   f e m a l e   c u t t e r   5  c o o p e r a t i n g  

w i t h   t h e   ma le   c u t t e r   12.  At  t h i s   t i m e ,   t h e   k n o c k o u t  

15  and  f e m a l e   d r a w i n g   member   18  on  t h e   u p p e r   d i e   1 1  

s i d e   and  t h e   d i e   28,  s c r a p   s t r i p p e r s   29  a n d  3 0   and  b l a n k  

h o l d e r   31  on  t h e   l o w e r   d i e   4  s i d e   h a v e   p r e d e t e r m i n e d  

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

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

r e a d y   f o r   t h e   n e x t   f o l l o w i n g   o p e r a t i o n   s t e p .  

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

c a u s e s   t h e   f e m a l e   d r a w i n g   member   18 ,   ma le   d r a w i n g   m e m b e r  

6  and  b l a n k   h o l d e r   31  to  p e r f o r m   d r a w i n g   as  shown  in   F i g .  

1 ( B ) .   At  t h i s   t i m e ,   t h e   f e m a l e   d r a w i n g   member   18  i s  

c o n n e c t e d   to   t h e   c u s h i o n   p i n   17  a s s o c i a t e d   w i t h   a  c u s h i o n  

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

t h e   b l a n k   h o l d e r   31  p e r f o r m s   a  n o r m a l   c u s h i o n   o p e r a t i o n .  

S t a t e d   d i f f e r e n t l y ,   t h e   b l a n k   h o l d e r   31  i s   u r g e d   to  m v o e  

u p w a r d l y   by  t h e   c u s h i o n   27  w i t h   a  f o r c e   t h a t   s u i t s   t h e  

d r a w i n g   o p e r a t i o n ,   so  t h a t   t h e   b l a n k   h o l d e r   31  can  a b s o r b  

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

p r e s s u r e   s e t   by  t h e   c u s h i o n   27  a l t h o u g h   i t   t e n d s   to  b e  

moved  d o w n w a r d l y   by  t h e   f e m a l e   d r a w i n g   member   18  u r g e d  

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

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

h y d r a u l i c   f l u i d   c i r c u i t   shown  in   F i g .   3  s u b s e q u e n t l y   t o  

be  d e s c r i b e d .   The  d o w n w a r d l y   m o v i n g   b l a n k   h o l d e r   31  

f i n a l l y   a b u t s   a g a i n s t   t h e   s u r f a c e   of   t h e   l o w e r   d i e   4 

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

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



Upon  t h e   b l a n k   h o l d e r   31  a b u t t i n g   a g a i n s t   t h e  

l o w e r   d i e   4,  t h e   f e m a l e   d r a w i n g   memer  18  i s   a l s o   k e p t  

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

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

m e m b e r   18  has   i t s   p r e s s u r e   r e d u c e d   by  t h e   same  means  a s  

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

e f f e c t e d   by  d e t e c t i n g   t h e   p o s i t i o n   of   t h e   s t r o k e   of  t h e  

p r e s s   s l i d e   or  t h e   r o t a t i o n a l   a n g l e   of   p o w e r   means   or  a  

p r e s s   r a m .  

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

p r e l i m i n a r y   p u n c h i n g   i s '  e f f e c t e d   by  t h e   p u n c h   13A  of  t h e  

b u r r i n g   member   13  c o o p e r a t i n g   w i t h   t h e   d i e   28  as  s h o w n  

i n   F i g .   3(C)  ( s t e p   3  in   F i g .   2 ) .   The  s t e p s   shown  i n  

F i g .   1(D)  ( s t e p s  4 ,   5  and   6  in   F i g .   2)  a r e   p e r f o r m e d   a s  

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

t h e   c u s h i o n   23  has   i t s   p r e s s u r e   r e d u c e d   to   a l l o w   the   d i e  

28  to   move  d o w n w a r d l y .   F u r t h e r   d o w n w a r d   m o v e m e n t   of  t h e  

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

member   1 3 .  

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

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

p h e r y   a r e   p e r f o r m e d   by  t h e   p u n c h   14  and  m a l e   c u t t e r   1 2  

a t t a c h e d   to   t h e   u p p e r   s i d e   11  c o o p e r a t i n g   w i t h   t h e   b l a n k  

h o l d e r   31.  At  t h i s   p o i n t   in   t i m e ,   a l l   t h e   p r e s s   o p e r a t i o n s  

a r e   c o m p l e t e d ,   so  t h a t   t h e   p r e s s   s l i d e   i s   d i s p o s e d   i n  

t h e   b o t t o m   dead   c e n t e r .  

The  s t r o k e   c h a r t   shown  in  F i g .   2  shows  t h e  

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



s t r o k e   of   t h e   p r e s s   s l i d e .   M u l t i p l e - s t e p   o p e r a t i o n s  

s i m i l a r   to   t h e   o p e r a t i o n s   shown  in   F i g .   2  may  be  p e r f o r m e d  

by  u s i n g   m u l t i p l e   c u s h i o n   means   c a p a b l e   of   a d j u s t i n g   t h e  

p r e s s u r e s .   Thus   t h e   i n v e n t i o n   e n a b l e s   a  p l u r a l i t y   o f  

s t e p s   to   be  f o l l o w e d   i n  o n e   s t r o k e   of  t h e   p r e s s   s l i d e   t o  

p r o d u c e   a  d e s i r e d   s h a p e   f r o m   a  w o r k p i e c e .   T h i s   i s   m a d e  

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

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

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

d i e   s i d e )   and  t h e   b o l s t e r   s i d e   ( l o w e r   d i e   s i d e ) .  

In  F i g .   2,  t h e   v e r t i c a l   a x i s   i n d i c a t e s   t h e   s t r o k e  

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

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

d i a g r a m   shown  i n   F i g .   2,  ( . a ) ,   ( b ) ,   ( c ) ,   ( d ) ,   (e)   and  ( f )  

i n d i c a t e   a  b l a n k i n g   i n i t i a t i n g   p o i n t ,   a  d r a w i n g   i n i t i a t -  

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

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

p o i n t ,   a  b u r r i n g   i n i t i a t i n g   p o i n t   and  a  t r i m m i n g   ( f l a n g e  

p u n c h i n g   and  o u t e r   p e r i p h e r y   t r i m m i n g )   i n i t i a t i n g   p o i n t ,  

r e s p e c t i v e l y ,   and  (g)  i n d i c a t e s   a  t r i m m i n g   t e r m i n a t i n g  

p o i n t   at   w h i c h   a l l   t h e   o p e r a t i o n s   t e r m i n a t e .  

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

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

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

o p e a t i o n s   to   be  p e r f o r m e d   by  p r o v i d e d .   T y p i c a l   of  s u c h  

c u s h i o n   means   i s   g e n e r a l l y   c y l i n d e r   means   r e l y i n g   o n  

h y d r a u l i c   p r e s s u r e   or  a i r   p r e s s u r e .   F i g .   3  shows   a  

h y d r a u l i c   f l u i d   c i r c u i t   as  an  e x a m p l e .   The  h y d r a u l i c  



f l u i d   c i r c u i t   c o m p r i s e s   a  pump  41  h a v i n g   a  c u s h i o n  

c y l i n d e r   43  c o n n e c t e d   t o  i t s   o u t l e t   s i d e   t h r o u g h   a  c h e c k  

v a l v e   42.  The  c u s h i o n   c y l i n d e r   43  has   i n s e r t e d   t h e r e i n  

a  c u s h i o n   p i n   43A  f o r   a p p l y i n g   c u s h i o n   p r e s s u r e s   to   m a l e  

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

w o r k i n g   m e m b e r s   r e q u i r e d   f o r   p e r f o r m i n g   t h e   v a r i e t y   o f  

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

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

t h e   f i r s t   c i r c u i t   i n c l u d i n g   a  p i l o t   v a l v e   44,  a  c h e c k  

v a l v e   45  and   a  r e l i e f   v a l v e   46;  t h e   s e c o n d   c i r c u i t   i n c l u d -  

i n g   a  b o o s t e r   47;   and  t h e   t h i r d   c i r c u i t   i n c l u d i n g   a  

s o l e n o i d - o p e r a t e d  v a l v e   48  c o n n e c t e d   to   t h e   r e l i e f   v a l v e  

46.  The  b o o s t e r   47  h a s   c o n n e c t e d   t h e r e t o   an  a s s e m b l y  

of  a  p r e s s u r e   r e g u l a t o r ,   a  w a t e r   s e p a r a t o r   and  a  p r e s s u r e  

g a u g e   50  f o r   h y d r a u l i c   p r e s s u r e   or  a i r   p r e s s u r e ,   a n d  

p r e s s u r e   g a u g e s   51  and  5 2 .  

In  t h e   h y d r a u l i c   f l u i d   c i r c u i t   shown  in   F i g .   3 ,  

t h e   c u s h i o n   c y l i n d e r   43  p e r f o r m   a  c u s h i o n   o p e r a t i o n   a s  

s e t   by  t h e   r e l i e f   v a l v e   46  u p o n   t h e   s o l e n o i d - o p e r a t e d  

v a l v e   48  b e i n g   e n e r g i z e d .   When  t h e   c u s h i o n   p i n   43A 

is   made  to   f u n c t i o n   as  a  d raw  p i n   f o r   e f f e c t i n g   d r a w i n g  

as  shown  i n   F i g .   1 ( B ) ,   t h e   s o l e n o i d - o p e r a t e d   v a l v e   4 8  

i s   d e - e n e r g i z e d   to   e n a b l e   t h e   c u s h i o n   p r e s s u r e   to   be  k e p t  

at  a  h i g h   l e v e l   by  t h e   b o o s t e r   47.  D e p e n d i n g   on  t h e  

p o s i t i o n   i n   w h i c h   s e t t i n g   i s   c a r r i e d   o u t ,   t h e   c u s h i o n   43  

has   t h e   h i g h   p r e s s u r e   d e c r e a s e d   as  t h e   p i l o t   v a l v e   4 4  

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

t h e   c a s e   of   F i g .   1 ( B ) ,   i t   has   a  s t r i p p e r   p r e s s u r e   f o r  



p u n c h i n g ) .  

When  t h e   p r e s s   m a c h i n e   i s  a   c r a n k   p r e s s   or  t h e  

l i k e ,   t h e   a c t u a t i o n   p o s i t i o n   of  t h e   p i l o t   v a l v e   44  i s  

i n d i c a t e d   by  a  r o t a r y   cam  d i r e c l t y   c o n n e c t e d   to   t he   c r a n k  

s h a f t .   H o w e v e r ,   in   a  p o w e r   p r e s s ,   t h e   p r e s s   s l i d e  

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

m e c h a n i c a l l y .  

In  t h e   e m b o d i m e n t   of  t h e   i n v e n t i o n   shown  a n d  

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

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

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

c o n d u c t i v e   to   a  g r e a t   r e d u c t i o n   in   c o s t .   A d d i t i o n a l l y  

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

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

f a b r i c a t i n g   t h e m   can   be  s h o r t e n e d   and  t h e   p r e c i s i o n   of  t h e  

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

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

be  i m p r o v e d   and  d e f l e c t i o n   t h e r e o f   can  be  e l i m i n a t e d ) .  

F i g s .   4-7  show  e x a m p l e s   of  a p p l i c a t i o n   of  t h e  

i n v e n t i o n   i n   w h i c h   b a s i c   t e c h n i c a l   e l e m e n t s   a re   t h e  

same  as  t h o s e   shown  by  r e f e r r i n g   to   t h e   e m b o d i m e n t   s h o w n  

in   F i g s .   1 ( A )  -   1 ( D ) ,   e x c e p t   t h a t   t h e   a c t u a t i o n   p o s i t i o n s  

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

t h o s e   of   t h e   e m b o d i m e n t   shown  in   F i g s .   1 ( A )  -   1 ( D ) .  

F i g .   4  shows   an  e x a m p l e   in   w h i c h   an  a r t i c l e   t o  

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

b e c a u s e   of  t h e   d r a w i n g   r a t e   can  be  w o r k e d   in   a  s i n g l e  

s t e p .   In  t h e   f i g u r e ,   t h e   n u m e r a l s   61,  62,  63  and  64  



d e s i g n a t e   a  f e m a l e   d r a w i n g   m e m b e r ,   a  ma le   s i d e ,   a  m a l e  

member   and  c u s h i o n   p i n s   c o n n e c t e d   to   t h e   male   member   6 3 ,  

r e s p e c t i v e l y .   The  n u m e r a l   65  d e s i g n a t e s   a  b l a n k   h o l d e r ,  

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

h o l d e r   6 5 .  

I n i t i a l l y   t h e   ma le   member   65  h a s   a p p l i e d   t h e r e t o  

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

w i t h   t h e   ma le   d i e   62  to   e n a b l e   t h e   w o r k p i e c e   to  be  s h a p e d  

as  shown  i n   t h e   l e f t   h a l f   of  t h e   f i g u r e .   Then   t h e   c u s h i o n  

p r e s s u r e   a p p l i e d   to   t h e   male   member   63  i s   r e m v o e d   t o g e t h e r  

w i t h   t h e   c u s h i o n   p r e s s u r e   a p p l i e d   to   t h e   b l a n k   h o l d e r   6 5 ,  

so  t h a t   t h e   w o r k p i e c e   W  can  be  s h a p e d   as  shown  i n   t h e  

r i g h t   h a l f   of  t h e   f i g u r e .  

F i g .   5  shows   an  e x a m p l e   of   an  a r t i c l e   s h a p e d  

by  means   of   t h e   p r e s s   m a c h i n e   a c c o r d i n g   to   t h e   i n v e n t i o n  

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

a f t e r   b e i n g   f o r m e d   by  d r a w i n g .   Such   a r t i c l e   can  be  s h a p e d  

in   a  s i n g l e   o p e r a t i o n   s t e p .   More  s p e c i f i c a l l y ,   as  s h o w n  

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

m e m b e r s .   The  f e m a l e   d r a w i n g   m e m b e r s   71  and  72  a r e  

c o n n e c t e d   to   c u s h i o n   p i n s   73.  The  n u m e r a l s   74  and  75  a r e  

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

and  t h e   n u m e r a l   76  d e s i g n a t e s   c u s h i o n   p i n s   f o r   t h e   b l a n k  

h o l d e r   75.  In  o p e r a t i o n ,   p r e l i m i n a r y   s h a p i n g   i s   c a r r i e d  

out   w i t h   t h e   f e m a l e   d r a w i n g   member   72  b e i n g   l o c a t e d   a t  

a  l o w e r   l e v e l   t h a n   t h e   f e m a l e   member   71  as  shown  in  a  l e f t  

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

to  t h e   f e m a l e   d r a w i n g   member   72  i s   r e l e a s e d   b e f o r e   t h e  



f e m a l e   d r a w i n g   member   71  i s   mvoed  d o w n w a r d l y ,   so  as  t o  

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

F i g .   6  shows  an  e x a m p l e   in   w h i c h   t h e   w o r k p i e c e  

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

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

by  d r a w i n g   i s   t r i m m e d .   In  t h e   f i g u r e ,   t h e   n u m e r a l s   8 1 ,  

82,   83,   84,   85,   86,   87  and  88  d e s i g n a t e   a  f e m a l e   d r a w i n g  

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

f e m a l e   d r a w i n g   member   82,  a  ma le   d r a w i n g   m e m b e r ,   a  b l a n k  

h o l d e r ,   c u s h i o n   p i n s   f o r   t h e   b l a n k   h o l d e r   85,   a  b l a n k  

h o l d e r   and  c u s h i o n   p i n s   f o r   t h e   b l a n k   h o l d e r   87,   r e s p e c -  

t i v e l y .   The  w o r k p i e c e   i s   o p e r a t e d   on  f i r s t   by  m o v i n g  

d o w n w a r d l y   t h e   f e m a l e   d r a w i n g   m e m b e r s   81  and  82  a r r a n g e d  

u n i t a r i l y   and  t h e   b l a n k   h o l d e r s   85  and  87  a l s o   a r r a n g e d  

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

m e m b e r s   81  and  82  to   f o rm  t h e   w o r k p i e c e   i n t o   a  h a t   s h a p e  

w i t h   a  f l a n g e   by  d r a w i n g   as  shown  in   a  l e f t   h a l f   of  t h e  

f i g u r e ,   and  t h e n   by  a l l o w i n g   t h e   b l a n k  h o l d e r   85  t o  

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

t h e   b l a n k   h o l d e r   87  a b u t s   a g a i n s t   t h e   l o w e r   d i e   4  t o  

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

h a l f   of  t h e   f i g u r e .  

F i g .   7  shows  an  e x a m p l e   in   w h i c h   a  p l u r a l i t y  

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

u p w a r d l y   b e n d i n g   d i e   91  i s   c o n n e c t e d   to  a  c u s h i o n   p i n   9 2 ,  

and  a  s t r i p p e r   93  i s   c o n n e c t e d   to  c u s h i o n   p i n s   94.  An 

u p w a r d l y   b e n d i n g   member   95  i s   s e c u r e d   to   t h e   u p p e r   d i e   1 1 ;  

and  a n o t h e r   s t r i p p e r   96  i s   c o n n e c t e d   to  a  c u s h i o n   p i n   9 7 .  



The  l o w e r   d i e   4  h a s   a  d o w n w a r d l y   b e n d i n g   d i e   98  f i x e d l y  

p l a c e d   t h e r e o n .   S t i l l   a n o t h e r   s t r i p p e r   99  i s   c o n n e c t e d  

to  c u s h i o n   p i n s   100 .   In  o p e r a t i o n ,   t h e   s t r i p p e r   99  

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

as  soon   as  t h e   s t r i p p e r   96  a b u t s   a g a i n s t   t h e   l o w e r - . d i e  

4,  to  t h e r e b y   f i n i s h i n g   b e n d i n g   of  t h e   p e r i p h e r a l   p o r t i o n  

of  t h e   w o r k p i e c e .  

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

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

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

t i o n s   in   a  s i n g l e   s t r o k e   of   t h e   p r e s s   s l i d e .   T h i s   f e a t u r e  

has   been   made  p o s s i b l e   by  v i r t u e   of   t h e   p r o v i s i o n   of  t h e  

c u s h i o n   means   w h i c h   e n b a l e s   c u s h i o n   p r e s s u r e s   to   b e  

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

s t r i p p e r s ,   t r i m m i n g   m e m b e r s   and  o t h e r   p r e s s   w o r k i n g  

m e m b e r s .   The  c u s h i o n   means   c o m p r i s e s   a  p l u r a l i r y   o f  

c u s h i o n s   t h a t   can   have   t h e i r   a c t u a t i o n   p o s i t i o n s   and  t h e  

p r e s s u r e s   a p p l i e d   t h e r e b y   c o n t r o l l e d   as  d e s i r e d .   By  

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

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

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

a  s i n g l e   s t r o k e   of   t h e   p r e s s   s l i d e .   I t   i s   to  be  u n d e r -  

s t o o d   t h a t   t h e   i n v e n t i o n   i s   no t   l i m i t e d   to   t h e   s p e c i f i c  

fo rm  of  t h e   e n b o d i m e n t   and  t h e   e x a m p l e s   of  a p p l i c a t i o n  

shown  and  d e s c r i b e d   h e r e i n a b o v e ,   and  t h a t   many  c h a n g e s  

and  m o d i f i c a t i o n s   may  be  made  to   t h e   a p p l i c a t i o n s   w i t h i n  

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

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



(1)  A r t i c l e s   p r o d u c e d   by  means   of  a  p r e s s   can  h a v e  

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

s t e p s   can   be  p e r f o r m e d   i n   a  s i n g l e   s t r o k e   of  t h e   p r e s s  

s l i d e .  

(2)  The  e x p e n s e s   f o r   p r e p a r i n g   t h e   d i e s   can  b e  

g r e a t l y   r e d u c e d   b e c a u s e   t h e   d i e   can  be  a d a p t e d   to   u se   f o r  

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

s t e p s   in   a  s i n g l e   s t r o k e   of   t h e   p r e s s   s l i d e .   Thus  m a n y  

p a r t s   can  be  s h a r e d   by  d i f f e r e n t   o p e r a t i o n   s t e p s .  

(3)  The  n e e d   to   u se   a  p l u r a l i t y   of  p r e s e s   f o r   p e r -  

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

t h e r e b y   a l l o w i n g   a  g r e a t   r e d u c t i o n   to   be  a c h i e v e d   in   t h e  

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

(4)  S i n c e   t h e   s h a p i n g   of   an  a r t i c l e   i s   p e r f o r m e d  

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

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

e f f e c t e d   can   be  g r e a t l y   i m p r o v e d .   P a r t i c u l a r l y   e x c e l l e n t  

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

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

p e r i p h e r i e s .  

(5)  The  p r e s s   l o a d   can  be  g r e a t l y   r e d u c e d   as  c o m p a r e d  

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

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

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

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

o p e r a t i o n s   r e q u i r i n g   a  p l u r a l i t y   of  s t e p s   to   be  f o l l o w e d  

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

Thus   t h e   i n v e n t i o n   makes   a  v a l u a b l e   c o n t r i b u t i o n  

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



1.  A  p r e s s   m a c h i n e   c o m p r i s i n g :  

a  f r a m e   ( 1 ) ;   a n d  

an  u p p e r   d i e   (11)   and  a  l o w e r   (4)  s u p p o r t e d   b y  

s a i d   f r a m e   f o r   r e p e a t e d   r e l a t i v e   movement   t o w r a d   a n d  

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

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

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

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

fo rm  t h e   w o r k p i e c e   i n t o   a  p r e d e t e r m i n e d   s h a p e ;   w h e r e i n   t h e  

i m p r o v e m e n t   c o m p r i s e s :  

a  p l u r a l i t y   of  w o r k i n g   members   (5 ,   6,  12 ,   1 3 ,  

13A,  14 ,   31)  a s s o c i a t e d   w i t h   s a i d   u p p e r   d i e   and  l o w e r   d i e  

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

p i e c e ,   s a i d   w o r k i n g   member s   b e i n g   a b l e   to   move  r e l a t i v e   t o  

one  a n o t h e r   s e p a r a t e l y   f rom  and  i n d e p e n d e n t l y   of  o t h e r  

w o r k i n g   m e m b e r s ;   a n d  

c u s h i o n   means   (21)   a p p l y i n g   a  p r e d e t e r m i n e d  

w o r k i n g   p r e s s u r e   to  a  p r e d e t e r m i n e d   w o r k i n g   member  o f  

s a i d   w o r k i n g   m e m b e r s ,   s a i d   c u s h i o n   means   h a v i n g   c u s h i o n  

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

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

2.  A  p r e s s   m a c h i n e   as  c l a i m e d   in   c l a i m   1,  w h e r e i n  

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

means   a r e   e f f e c t e d   in   c o n f o r m i t y   w i t h   t h e   s t r o k e   of  a  

p r e s s   s l i d e .  

3.  A  p r e s s   m a c h i n e   as  c l a i m e d   in   c l a i m   2,  w h e r e i n  

s a i d   c u s h i o n   means   have   t h e   c u s h i o n   p r e s s u r e s   r e d u c e d   i n  



c o n f o r m i t y   w i t h   t h e   s t r o k e   of   t h e   p r e s s   s l i d e .  

4.  A  p r e s s   m a c h i n e   as  c l a i m e d   in   c l a i m   1,  w h e r e i n  

s a i d   c u s h i o n   means   c o m p r i s e s   c y l i n d e r   m e a n s .  

5.  A  p r e s s   m a c h i n e   as  c l a i m e d   in   c l a i m   1,  w h e r e i n  

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

to  a  p r e d e t e r m i n e d   w o r k i n g   member   s p l i t   i n t o   a  p l u r a l i t y  

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

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

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

a  s i n g l e   s t r o k e   of   a  p r e s s   s l i d e .  

6.  A  p r e s s   m a c h i n e   as  c l a i m e d   in   c l a i m   5,  w h e r e i n  

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

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

7.  A  p r e s s   m a c h i n e   as  c l a i m e d   in   c l a i m   4,  w h e r e i n  

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

pump,   a  p i l o t   v a l v e ,   a  s o l e n o i d - o p e r a t e d   v a l v e ,   a  r e l i e f  

v a l v e   and  a  b o o s t e r .  

8.  A  p r e s s   m a c h i n e   as  c l a i m e d   in   c l a i m   7,  w h e r e i n  

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

t h e r e t o   t h r o u g h   t h e   r e l i e f   v a l v e   and  has   t h e   p r e s s u r e s  

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

r o t a t i o n   of   a  c r a n k   s h a f t .  
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