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5̂)  Process  for  the  manufacture  of  hinges,  particularly  for  vehicle  doors. 

A  method  for  the  manufacture  of  vehicle  hinges  pro- 
duces,  by  blanking  and  cold-forming,  hinges  (11,  15)  of  the 
type  comprising  two  flat  rectangular  plates  (7,  9)  each 
provided  on  one  side  with  a  flat  projection  (12,  16)  of  the 
same  thickness  as  that  of  the  plate  (7,  9)  terminating  with  a 
substantially  cylindrical  enlargement  (13, 19)  traversed  by  an 
axial  hole  (14,18)  for  receiving  the  hinge  pin  of  the  hinge  (11, 
15).  In  particular,  the  method  according  to  the  invention  is 
usable  for  the  manufacture  of  hinges  (11, 15)  of  the  type  in 
which  the  axis  of  the  said  hole  (14,  18)  is  offset  with  respect 
to  the  plane  of  the  associated  plate  (7,  9).  The  invention  also 
relates  to  a  press  tool  usable  in  a  press  to  effect  the 
cold-forming  operation  which  constitutes  a  stage  in  the 
manufacturing  method  of  the  hinge. 



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

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

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

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

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

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

same  t h i c k n e s s   as  t h e   p l a t e ,   has   s i d e s   p a r a l l e l   t o  

t h e   two  s i d e s   of  t h e   p l a t e   a d j a c e n t  t o   t h e   s a i d   s i d e  

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

l a r g e m e n t   t r a v e r s e d   by  an  a x i a l   h o l e   i n t e n d e d   to  r e c e i v e  

t h e   h i n g e   p i n   of  t h e   h i n g e ,   t h e   a x i s   of   t h e   s a i d   h o l e  

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

a s s o c i a t e d   p l a t e .  

A  method   f o r   t h e   m a n u f a c t u r e   of  h i n g e s   of  t h e  

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

p r i s i n g   t h e   f o l l o w i n g   o p e r a t i o n s :  

-  f o r m i n g ,   by  m e a n s   of  a  p u n c h i n g   and  b l a n k i n g   o p e r -  

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

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

f o r   t h e   f i x i n g   s c r e w s   of  t h e   h i n g e   and  h a v i n g   i t s  

f i n i s h e d   d i m e n s i o n s   on  t h r e e   s i d e s   a n d ,   on  t h e   f o u r t h  

s i d e ,   at  l e a s t   one  f l a t   p r o j e c t i o n   h a v i n g   a  w i d t h   s u b -  

s t a n t i a l l y   e q u a l   to   t h a t   of  t he   p r o j e c t i o n   of  t h e  

f i n i s h e d   h i n g e   and  a  v o l u m e   at  l e a s t   e q u a l   to  the   sum 

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

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

f i n i s h e d   h i n g e ;  

-  s u b j e c t i n g   e a c h   p r o j e c t i o n   of  e a c h   of  the   s a i d  

f i r s t   b l a n k s   to  an  u p s e t t i n g   o p e r a t i o n   in  a  p r e s s   i n  

s u c h   a  way  as  to  o b t a i n   two  s e c o n d   b l a n k s   in  each  o f  

w h i c h   each  p l a t e   has   a  p r o j e c t i o n   h a v i n g   a  r e d u c e d  

l e n g t h   w i t h   r e s p e c t   to   t he   c o r r e s p o n d i n g   p r o j e c t i o n   o f  

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

l a r g e m e n t ,   the   s a i d   p r o j e c t i o n   and  t he   s a i d   c y l i n d r i c a l  



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

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

s e c o n d   b l a n k s .  

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

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

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

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

e q u i - d i s t a n t   f rom  s u c h   f a c e s .  

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

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

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

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

s a i d   m e d i a n   p l a n e   of   t h e   p l a t e .  

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

i ng   to   t h e   i n v e n t i o n   l i e s   in   t h e   f a c t   t h a t ,   b e f o r e   t h e  

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

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

p a r a l l e l   to  and  a d j a c e n t   t he   s i d e   of   t h e   p l a t e   wh ich   i s  

p r o v i d e d   w i t h   t h e   f l a t   p r o j e c t i o n ,   w h e r e b y   to  d i s p o s e  
s a i d   p r o j e c t i o n   i n t o  a   p l a n e   i n c l i n e d   w i t h   r e s p e c t   t o  

t h e   p l a n e   of  t h e   p l a t e .  

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

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

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

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

- p r o v i d i n g   a d i e   set  i nc lud ing   a  p a i r   of   d i e s   a b l e   t o  

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

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

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

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

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

d i e s   of  t he   d i e   s e t ,   the   s a i d   d i e s   f u r t h e r   d e f i n i n g  

b e t w e e n   them  an  o u t w a r d l y - o p e n i n g   c h a n n e l   c o m m u n i c a t i n g  

s a i d   c y l i n d r i c a l   c a v i t y ,   i n t o   w h i c h   p r o j e c t s   the   f r e e  



e n d  o f   t h e   s a i d   p r o j e c t i o n ;  

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

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

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

s a i d   c h a n n e l   in   s u c h   a  way  as  to   p r e s s   t h e   p r o j e c t i o n   o f  

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

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

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

i n d r i c a l   e n l a r g e m e n t .  

In  t h e   m e t h o d   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  

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

a b o v e - d e s c r i b e d   s t a g e s .   In  t h i s   r e s p e c t ,   h o w e v e r ,   t h e  

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

one  w h i c h   h a s   a l r e a d y   been   p r o p o s e d   by  t h e   f a c t   t h a t  

t h e   f a c i n g   s u r f a c e s   of  t h e   d i e s   of  t h e   die  s e t ,   i n t e n d e d  

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

w i t h   i t s   m a j o r   f a c e s ,   each   h a v e   two  f l a t . s e c t i o n s   i n -  

c l i n e d   w i t h   r e s p e c t   to  one  a n o t h e r   by  an  a n g l e   c o r r e s -  

p o n d i n g   to   t h e   a n g l e   of  t h e   s a i d   bend   in   t h e   f i r s t  

b l a n k .  

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

to  t h e   i n v e n t i o n   l i e s   in   t h e   f a c t   t h a t ,   in   o r d e r   t o  

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

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

two  f i r s t   b l a n k s   r e s p e c t i v e l y ,   w h e r e b y   to   a l l o w   t h e  

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

of   t h e   p r e s s .  

P r e f e r a b l y ,   m o r e o v e r ,   t h e   v o l u m e   of  t h e   p o r t i o n   o f  

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

t h e   c y l i n d r i c a l   c a v i t y   of  t h e   die  set  and  p r o j e c t s   i n t o   t h e  

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

two  d i e s   of  t he   die  set   i s   g r e a t e r   t h a n   t h e   v o l u m e   of  t h e  

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

o b t a i n e d   by  t he   u p s e t t i n g   o p e r a t i o n   h a s   an  e x t e r n a l   l o n g i -  



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

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

w i t h   t h e   p l a t e .  

The  p r e s e n t   i n v e n t i o n   a l s o   r e l a t e s   to   a  p r e s s   t o o l  

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

c o n s t i t u t i n g   a  s t a g e   in   t h e   a b o v e - d e s c r i b e d   method.  

More  p r e c i s e l y ,   t h e   i n v e n t i o n   a l s o   r e l a t e s   to   a  

p r e s s   t o o l   u s a b l e   in   a  p r e s s   f o r   s u b j e c t i n g   a  b l a n k ,  

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

w i t h   a t   l e a s t   one  f l a t   p r o j e c t i o n   h a v i n g   a  t h i c k n e s s  

e q u a l   to   t h a t   of  t h e   p l a t e   and  two  s i d e s   p a r a l l e l   t o  

t h e   two  s i d e s   of   t h e   p l a t e   a d j a c e n t   to   t h e   s a i d   s i d e ,  

to  an  u p s e t t i n g   o p e r a t i o n ,   f o r   t h e   p u r p o s e   of  o b t a i n i n g  

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

p r o j e c t i o n .  

A  p r e s s   t o o l   of  t h e   a b o v e - i n d i c a t e d   t y p e   has   a l -  

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

i n c l u d e s :  

-   a  s u p p o r t   s t r u c t u r e ;  

-   a  p a i r   of  d i e s   w h i c h   can  be  d i s p l a c e d   t o w a r d s   o n e  

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

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

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

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

r e c e s s   w h i c h   d e f i n e s ,   t o g e t h e r   w i t h   t h e   r e c e s s   of  t h e  

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

c a v i t y   w h i c h   i s   d i a m e t r i c a l l y   t r a v e r s e d   by  t h e   f l a t  

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

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

s u c h   f a c i n g   s u r f a c e s   f u r t h e r   d e f i n i n g   b e t w e e n   them  a n  

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

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

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

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



s i d e s   of  t h e   b l a n k   when  t h i s   i s   c l a m p e d   b e t w e e n   t h e   d i e s  

of   t h e   d i e   s e t ,   a n d  .  

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

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

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

d u r i n g   t h e i r   w o r k i n g   s t r o k e .  

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

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

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

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

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

The  ma in   c h a r a c t e r i s t i c   of  t h e   p r e s s   t o o l   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   l i e s   i n   t h e   f a c t   t h a t   e ach   o f  

t h e   s a i d   f a c i n g   s u r f a c e s   of   t h e   d i e s   of  t h e   d i e   s e t , i n -  

t e n d e d   to  c lamp  t h e   m a j o r   f a c e s   of  t h e   b l a n k   b e t w e e n  

t h e m ,   has   two  f l a t   s e c t i o n s   i n c l i n e d   w i t h   r e s p e c t   to  o n e  

a n o t h e r   by  an  a n g l e   c o r r e s p o n d i n g   to   t he   a n g l e   of  i n -  

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

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

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

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

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

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

t r a v e r s e s   t he   s a i d   c a v i t y   and  w h i c h   p r o j e c t s   i n t o   t h e  

s a i d   c h a n n e l   when  t h e   b l a n k   i s   c l a m p e d   b e t w e e n   t h e   d i e s  

of   t h e   d i e   s e t .  

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

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

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

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

by  to   a l l o w   the   two  e l e m e n t s   of  a  h i n g e   to  be  o b t a i n e d   a t  

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

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

to   t h e   i n v e n t i o n   t h e   two  p u n c h e s   of  t h e   two  d i e   s e t s   f o r m -  



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

m o v e m e n t   of  t h e   m o v a b l e   m e m b e r s   of  t h e   p r e s s   and  a r e  

d i r e c t l y   c o n t r o l l e d   by  t h e s e   l a t t e r ,   w h i l s t   t h e   t w o  

d i e s   of  e a c h   of   t h e   two  die  s e t s   a r e   m o v a b l e ,   one  w i t h  

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

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

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

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

m o v e m e n t   of   t h e   m o v a b l e   m e m b e r s   of  t h e   p r e s s .  

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

to  t h e   i n v e n t i o n   t h e   two  d i e s   of  e ach   of   t h e   two  d i e   s e t s  

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

of   m o v e m e n t   of   t h e   m o v a b l e   m e m b e r s   of   t h e   p r e s s ,   t h e  

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

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

o f  t h e   two  die  s e t s   a r e   each  s l i d a b l e   in   a  d i r e c t i o n  

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

m e m b e r s   of  t h e   p r e s s   and  a r e   c o n t r o l l e d   by  wedge   m e a n s  

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

m e m b e r s   of   t h e   p r e s s .  
F u r t h e r   c h a r a c t e r i s t i c s   and  a d v a n t a g e s   of   t h e  

p r e s e n t   i n v e n t i o n   w i l l   become   a p p a r e n t   f rom  t he   f o l l o w i n g  

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

p r o v i d e d   by  way  of  n o n - l i m i t a t i v e   e x a m p l e ,   i n   w h i c h :  

F i g u r e   1  i s  a   p l a n  $ v i e w   of  a  s e c t i o n   of   s h e e t   m e t a l  

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

t h e   i n v e n t i o n   h a s   been   p e r f o r m e d ;  

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

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

h a s   been   p e r f o r m e d ;  

F i g u r e s   3  and  4  a re   p e r s p e c t i v e   v i e w s   of   t h e   t w o  

b l a n k s   of   F i g u r e   2  a f t e r   t h e   s u b s e q u e n t   s t a g e   of  t h e  

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

F i g u r e s   .5  and  6are   p e r s p e c t i v e   v i e w s   of   t h e  t w o  



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

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 ;  

F i g u r e   7  i s   a  l a t e r a l   s e c t i o n   o f  a   f i r s t  

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

F i g u r e   8  i s   a  s e c t i o n   t a k e n   on  t h e   l i n e   V I I I - V I I I   o f  

F i g u r e  7 ;  

F i g u r e   9  i s   a  l a t e r a l   s e c t i o n   o f   a - s e c o n d  

e m b o d i m e n t   of   t h e   p r e s s   t o o l   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 ;  

F i g u r e   10  i s   a  s e c t i o n   t a k e n   on  t h e   l i n e   X-X  o f  

F i g u r e   9,  a n d  

F i g u r e   11  i l l u s t r a t e s   a  d e t a i l   of   F i g u r e  7   o n  

an  e n l a r g e d   s c a l e .  

In  F i g u r e   1 , a   s t r i p   of  s h e e t   m e t a l   i s   i n d i c a t e d   1 .  

T h i s   s t r i p   i s   s u b j e c t e d   to  a  c o m b i n e d   o p e r a t i o n   o f  

p u n c h i n g ,   to   fo rm  a  p l u r a l i t y '   of  h o l e s   2,  and  f i n e  b l a n l c -  

- i n g   a l o n g   t h e   l i n e s   i n d i c a t e d   3  and  4 ,   by  means   of  a  

s t e p p e d   f i n e   b l a n k i n g   d i e .  

A f t e r   t h e s e   o p e r a t i o n s   t h e   two  b l a n k s   i n d i c a t e d   5 

and  6 , a n d   i l l u s t r a t e d   on  an  e n l a r g e d   s c a l e   in   F i g u r e   2 ,  

a r e   o b t a i n e d .  

Wi th   r e f e r e n c e   to   t h i s   F i g u r e ,   t h e   b l a n k   5  i s   c o n -  

s t i t u t e d   by  a  r e c t a n g u l a r   p l a t e  7   h a v i n g   on  t h r e e   s i d e s  

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

- d e s i r e d   to   o b t a i n ,   and  on  t h e   f o u r t h   s i d e   a  f l a t   p r o -  

j e c t i o n   8  w i t h   a  t h i c k n e s s   w h i c h   i s   e q u a l   to   t h e   t h i c k -  

t h i c k n e s s   of  t he   p l a t e   7  and  s i d e s   p a r a l l e l   to  t h e  

two  s i d e s   of  t h e   p l a t e  7   w h i c h   a r e   a d j a c e n t   to   t he   s i d e  

p r o v i d e d   w i t h   t h e   p r o j e c t i o n   8 .  

The  b l a n k   6  i s   c o n s t i t u t e d   by  a  r e c t a n g u l a r   p l a t e   9 

h a v i n g ,   on  t h r e e   s i d e s ,   t h e   f i n a l   d i m e n s i o n s   of  t he   h i n g e  

e l e m e n t   w h i c h   i t   i s   d e s i r e d   to  o b t a i n ,   and  on  the   f o u r t h  

s i d e   two  f l a t   p r o j e c t i o n s   10  a r r a n g e d   in   c o m p l e m e n t a r y  

p o s i t i o n s   w i t h   r e s p e c t   to  t h e   f l a t   p r o j e c t i o n   8  of  t h e  

b l a n k   5.  The  p r o j e c t i o n s   10  h a v e   a  t h i c k n e s s   e q u a l   t o  



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

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

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

The  h o l e s   2  w i t h   w h i c h   e a c h   of   t h e   two  b l a n k s   6 ,7   - 

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

f i n i s h e d   h i n g e d   e l e m e n t s   to   t h e   d o o r   and  to   t h e   b o d y   o f  

a  m o t o r   v e h i c l e , r e s p e c t i v e l y .  

F i g u r e s   5  and  6  a r e   p e r s p e c t i v e   v i e w s   of  t h e   t w o  

f i n i s h e d   h i n g e   e l e m e n t s   o b t a i n a b l e   s t a r t i n g   f rom  t h e  

s h e e t   m e t a l   s t r i p   1  by  t h e   m e t h o d   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 .  

In  F i g u r e   5 , t h e   h i n g e   e l e m e n t   o b t a i n a b l e   s t a r t i n g  

f rom  t h e   b l a n k   5  i s   g e n e r a l l y   i n d i c a t e d   11.  The  f i n i s h e d  

h i n g e   e l e m e n t   11  d i f f e r s   f r o m   t h e   b l a n k   5  in   t h a t   t h e  

p l a t e   7  i s   p r o v i d e d   w i t h   a  f l a t   p r o j e c t i o n   12  t h e   w i d t h  

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

8  o f   t h e   b l a n k   5  and  of  a  r e d u c e d   h e i g h t  w i t h   r e s p e c t   t o  

t h e   h e i g h t   of   t h e   p r o j e c t i o n   8.  The  p r o j e c t i o n   12  e n d s ,  

m o r e o v e r ,   w i t h   a  c y l i n d r i c a l   e n l a r g e m e n t   13  h a v i n g   a n  

a x i s   p a r a l l e l   to   t h e   s i d e   of   t h e   p l a t e   w h i c h   i s   p r o v i d e d  

w i t h   t h e   p r o j e c t i o n   12.  The  e n l a r g e m e n t   13  i s   t r a v e r s e d  

by  an  a x i a l   h o l e   14  i n t e n d e d   to   r e c e i v e   t h e   h i n g e   p i n  

of  t h e  h i n g e .  

S i m i l a r l y ,   i n   F i g u r e   6,  a  f i n i s h e d   h i n g e   e l e m e n t  

o b t a i n a b l e   s t a r t i n g   f rom  t h e   b l a n k   6  i l l u s t r a t e d  i n  

F i g u r e   2  i s   g e n e r a l l y   i n d i c a t e d   15;  t h e   f i n i s h e d   h i n g e  

e l e m e n t   15  d i f f e r s   f rom  t h e   b l a n k   6  m a i n l y   by  t h e   f a c t  

t h a t   t h e   p l a t e   9  i s   p r o v i d e d   w i t h   two  p r o j e c t i o n s   1 6  

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

10  of   t h e   b l a n k   6  w h i l s t   t h e   h e i g h t   of  w h i c h   i s   l e s s  

t h a n   t h a t   of  t h e   p r o j e c t i o n s   10  of  t h e   b l a n k   6.  T h e  

f l a t   p r o j e c t i o n s   16  end  w i t h   two  c y l i n d r i c a l   e n l a r g e m e n t s  

17  h a v i n g   a x e s   p a r a l l e l   to   t h e   s i d e   of  t h e   p l a t e   9  w h i c h  

i s   p r o v i d e d   w i t h   such   p r o j e c t i o n s .   Each   c y l i n d r i c a l   e n -  



l a r g e m e n t   17  i s ,   m o r e o v e r ,   t r a v e r s e d   by  an  a x i a l   h o l e   1'8 

w h i c h   i s   i n t e n d e d   to   r e c e i v e   t h e   h i n g e   p i n   of  t h e   h i n g e .  

Each   of   t h e   c y l i n d r i c a l   e n l a r g e m e n t s   1 3 , 1 7   of  t h e  

f i n i s h e d   h i n g e   e l e m e n t s   1 1 , 1 5   h a s ,   m o r e o v e r ,   an  e x t e r n a l  

l o n g i t u d i n a l   t o o t h   19  t h e   f u n c t i o n   of  w h i c h   w i l l   be  d e s -  

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

a l l y   o p p o s i t e   t h e   c o r r e s p o n d i n g   p r o j e c t i o n s   1 2 , 1 6 .  

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

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

5  and  6,  t h a t   i s   t o  s a y , h i n g e   e l e m e n t s   in   w h i c h   t h e   a x i s   o f  

each   of  t h e  c y l i n d r i c a l   e n l a r g e m e n t s 1 3 , 1 7   i s   o f f s e t   w i t h  

r e s p e c t   to  a  p l a n e   p a r a l l e l   to   t h e   m a j o r   f a c e s   of  t h e  

r e s p e c t i v e   p l a t e   and  e q u i - d i s t a n t   f rom  such   m a j o r   f a c e s .  

A c c o r d i n g   to   t h e   i n v e n t i o n , t h e   two  b l a n k s   5 ,6   a r e  

s u b j e c t e d   to   a  b e n d i n g   o p e r a t i o n   in   such   a  way  as  t o  

o b t a i n   t h e   two  b l a n k s   20 ,21   i l l u s t r a t e d   in   F i g u r e s   3 , 4 .  

The  b e n d i n g   of  e a c h   of  t he   two  b l a n k s   5 ,6   i s   e f f e c t e d  

a l o n g   a  l i n e   22  a d j a c e n t   to  t h e   s i d e   of  t h e   r e s p e c t i v e  

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

p r o j e c t i o n s .   In  t h i s   w a y , t h e   b l a n k   20  has   a  f l a t   p r o -  

j e c t i o n   8  l y i n g   in   a  p l a n e   w h i c h   i s   i n c l i n e d   w i t h   r e s -  

p e c t   to  t h e   p l a n e   of   t h e   c o r r e s p o n d i n g   p l a t e  7 ,   w h i l s t  

t h e   b l a n k   21  h a s   two  f l a t   p r o j e c t i o n s   10  l y i n g   in   a  

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

p o n d i n g   p l a t e   9 .  

In  t h e   s u b s e q u e n t   w o r k i n g   s t a g e s ,  e a c h   of  t h e   t w o  

b l a n k s   20 ,21   i s   s u b j e c t e d   to   a  c o l d   u p s e t t i n g   o p e r a t i o n  

in  a  p r e s s   to   d e r i v e ,   in   c o r r e s p o n d e n c e   w i t h   each   of  t h e  

p r o j e c t i o n s   8 , 1 0 ,   t h e   c y l i n d r i c a l   e n l a r g e m e n t s   13  and  17 

and  t h e   c o r r e s p o n d i n g   l o n g i t u d i n a l   t e e t h   1 9 .  
T h e r e   w i l l   now  be  d e s c r i b e d ,   w i t h   r e f e r e n c e   t o  

F i g u r e s   7  and  8,  a  f i r s t   e m b o d i m e n t   of  p r e s s   t o o l  

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

u p s e t t i n g   o p e r a t i o n   on  t he   two  b l a n k s   2 0 , 2 1 .  

In  F i g u r e s   7 , 8   and  11,  a  p r e s s   t o o l   i s   g e n e r a l l y  



i n d i c a t e d   23 ,   t h i s   t o o l   b e i n g   u s a b l e   i n   a  s i n g l e - a c t i n g  

p r e s s  . a n d   i n c l u d i n g   a  p a i r  o f   d i e   s e t s   24  r e s p e c t i v e l y  

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

t h e   two  b l a n k s   2 0 , 2 1 .   T h a n k s   to   t h i s   c h a r a c t e r i s t i c ,  

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

p r e s s .   The  w o r k i n g   c y c l e   i s   s u b s e q u e n t l y   c o m p l e t e d  

by  f o r m i n g   t h e   a x i a l   h o l e s   1 4 , 1 8   i n   t h e   c y l i n d r i c a l   e n -  

l a r g e m e n t s   1 3 , 1 7   f o r m e d   by  m e a n s   of   t h e   u p s e t t i n g   o p e r -  

a t i o n .  

In  g r e a t e r   d e t a i l ,   t h e   p r e s s   t o o l   23  i n c l u d e s .  a  

f i x e d   b a s e   s t r u c t u r e   25  in   w h i c h   t h e r e   a r e   d i s p o s e d   t w o  

d i e  s e t s .   24.  Each  d i e   se t   24  i n c l u d e s   a  f i x e d   d i e   26  a n d  

a  m o v a b l e   d i e   27  m o u n t e d   so  a s   to   be  s l i d a b l e   i n   a  

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

m o v e m e n t   of   t h e   ram  ( n o t   i l l u s t r a t e d )   of   t h e   p r e s s .  
E a c h   p a i r   of   d i e s   2 6 , 2 7   h a s   two  f a c i n g   s u r f a c e s   2 6 a ,  

27a  ( s e e   F i g u r e   11)  i n t e n d e d   to   c l a m p   t h e   a s s o c i a t e d  

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

f a c e s .  

In  t h e   c a s e   i l l u s t r a t e d ,   t h e   p a i r   o f   d i e s   2 6 , 2 7  

shown  on  t h e   l e f t   of  F i g u r e   7  a r e   i n t e n d e d   to   c l a m p  

b e t w e e n   them  t h e   b l a n k   20,   w h i l s t   t h e   p a i r   of   d i e s   2 6 , 2 7  

shown  on  t h e   r i g h t   of  F i g u r e   7  a r e   i n t e n d e d   to  c l a m p  

b e t w e e n   them  t h e   b l a n k   2 1 .  

As  i l l u s t r a t e d   in   d e t a i l   i n   F i g u r e   11 ,   e a c h   of  t h e  

f a c i n g   s u r f a c e s   2 6 a , 2 7 a   h a s   two  f l a t   s e c t i o n s ,   r e s p e c t i v e -  

i n d i c a t e d   2 8 , 2 9   and  3 0 , 3 1 ,   w h i c h   a r e   i n c l i n e d   w i t h   r e s p e c t  

to   one  a n o t h e r   by  an  a n g l e   c o r r e s p o n d i n g   to   t h e   a n g l e  

by  w h i c h   t h e   r e s p e c t i v e   b l a n k   i s   b e n t .  

The  two  f l a t   s e c t i o n s   29 ,31   of  t h e   f a c i n g   s u r f a c e s  

2 6 a , 2 7 a   of   t h e   two  d i e s   2 6 , 2 7   of   e ach   d i e   s e t   24  h a v e  

two  r e c e s s e s   32  w h i c h   t o g e t h e r   d e f i n e   a  c y l i n d r i c a l  

c a v i t y .  

F i g u r e   11  i l l u s t r a t e s   t h e   b l a n k   20  c l a m p e d   b e t w e e n  



t h e   two  d i e s   2 6 , 2 7   of   t h e   d i e   s e t   24  w h i c h   i s   shown  o n  

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

of  t h e   b l a n k   20  i s   c l a m p e d   b e t w e e n   t h e   f l a t   s e c t i o n s  

2 8 , 3 0   o f   t h e   f a c i n g   s u r f a c e s   of  t h e   d i e s ,   w h i l s t   t h e  

f l a t   p r o j e c t i o n   8  i s   c l a m p e d   b e t w e e n   t h e   f l a t   s e c t i o n s  

29 ,31   o f   t h e   s a i d   f a c i n g   s u r f a c e s .   In  p a r t i c u l a r ,  t h e  

f l a t   p r o j e c t i o n   8  d i a m e t r i c a l l y   t r a v e r s e s   t h e   c y l i n d -  

r i c a l   c a v i t y   d e f i n e d   by  t h e   r e c e s s e s   32  and  p r o j e c t s  

i n t o   an  o p e n   c h a n n e l   33  d i s p o s e d   a b o u t  t h e  p r o l o n g a t i o n  

of  t h e   f l a t   p r o j e c t i o n   8,  w h i c h   i s   d e f i n e d   b e t w e e n   t h e  

f a c i n g   s u r f a c e s   of  t h e   two  d i e s .   S i m i l a r l y ,   i n   t h e   c a s e  

of  t h e   d i e   s e t   24  w h i c h   i s   i l l u s t r a t e d   on  t h e   r i g h t   i n  

F i g u r e   7 ,   t h e   b l a n k   21  i s   c l a m p e d   b e t w e e n   t h e   two  d i e s  

2 6 , 2 7   i n   s u c h   a  way  as  to  p o s i t i o n   i t   w i t h   t h e   p l a t e   9 

b e t w e e n   t h e   s e c t i o n s   28  and  30  of   t h e   f a c i n g   s u r f a c e s  

of  t h e   two  d i e s   and  w i t h   t h e   f l a t   p r o j e c t i o n s   10  b e t w e e n  

t he   s e c t i o n s   29 ,31   of  t h e   s a i d   f a c i n g   s u r f a c e s .  

W i t h   r e f e r e n c e   to  F i g u r e s   7  and  8,  in   each   c h a n n e l  

3 3  t r e r e   i s   s l i d a b l y   m o u n t e d   a  p u n c h   34  f i x e d   to   a  

s u p p o r t   35  w h i c h   i n   t u r n   i s   c a r r i e d   by  a  s t r u c t u r e   3 6  
m o v a b l e   w i t h   t h e   ram  of  t h e   p r e s s   i n   w h i c h   t h e   p r e s s  

t o o l   i l l u s t r a t e d   i s   i n t e n d e d   to   be  u t i l i s e d .  

The  s t r u c t u r e   36  i n c l u d e s   an  u p p e r   t h r u s t   p l a t e   37  t o  

w h i c h   t h e r e   i s   f i x e d   an  h y d r a u l i c   c y l i n d e r   38  f o r   t h e  

c o n t r o l   of   t h e   v e r t i c a l   d i s p l a c e m e n t   of  a  wedge   39 

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

i n c l i n e d   s u r f a c e s   40  a g a i n s t   t h e   two  h o r i z o n t a l l y   s l i d -  

a b l e   e l e m e n t s   41  w h i c h   a r e   f i x e d   r e s p e c t i v e l y   to  t h e  

t w o  m o v a b l e   d i e s   27.  A  s p r i n g   42 ,   i n t e r p o s e d   b e t w e e n   t h e  

f r e e   end  of   t h e   wedge   39  and  t h e   f i x e d   b a s e   s t r u c t u r e   25 

t e n d s   to   b i a s   the   wedge   39  t o w a r d s   a  r a i s e d   e n d - o f - s t r o k e  

p o s i t i o n .  

W i t h i n   t he   s t r u c t u r e   36  t h e r e   a r e   a l s o   v e r t i c a l l y  

s l i d a b l y   m o u n t e d ,   w i t h   t he   i n t e r p o s i t i o n   of  s p r i n g s   4 3 ,  



l a t e r a l   c o n t a i n m e n t   m e m b e r s   44  a b l e   to   p r e s s   w i t h   t h e i r  

s i d e s   a g a i n s t   t h e  p r o j e c t i o n s   8 , 1 0   of   t h e   two  b l a n k s   2 0 ,  

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

B e t w e e n   t h e   s u p p o r t   35  and  t h e   f i x e d   b a s e   s t r u c t u r e  

25  t h e r e   a r e   i n t e r p o s e d   s p r i n g s   4 5 ,   s c h e m a t i c a l l y   i l l u s -  

t r a t e d   i n   F i g u r e  7 ,   f o r   b i a s i n g   t h e   s t r u c t u r e   36  u p w a r d l y .  

As  h a s   b e e n  d e s r i b e d   t h e   p r e s s   t o o l   i l l u s t r a t e d  

in   F i g u r e s  7 , 8   and  11  i s   u s a b l e   f o r   s i m u l t a n e o u s l y   s u b -  

j e c t i n g   t h e   b l a n k s   20 ,21   i l l u s t r a t e d   i n   F i g u r e s   3  and  4  

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

f i n i s h e d   h i n g e   e l e m e n t s   11 ,15  i l l u s t r a t e d   i n   F i g u r e s  

5  and  6.  T h i s   u p s e t t i n g   o p e r a t i o n   i s   p e r f o r m e d   i n   t h e  

f o l l o w i n g   m a n n e r :  

I n i t i a l l y ,   t h e   s t r u c t u r e   37  i s   l o c a t e d   i n   a  r a i s 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   b a s e   s t r u c t u r e   25,  t h e  

wedge   39  i s   d i s p l a c e d   f rom  t h e   s u r f a c e   40  of  t h e   e l e m e n t s  

4 1 ,  a n d   t h e   d i e s   2 6 , 2 7   of  e a c h   d i e   s e t   24  a r e   s p a c e d  f r o m  

one  a n o t h e r .  

In  t h i s   c o n d i t i o n ,  t w o   b l a n k s   20 ,21   a r e   i n t r o d u c e d  

i n t o   t h e   two  d i e   s e t s  2 4   by  f e e d i n g   them  a l o n g   a  d i r e c t i o n  

p e r p e n d i c u l a r   to  t h e   p l a n e   of   F i g u r e   7 .  

A  l o w e r i n g   of  t h e   s t r u c t u r e   37  i s   t h e n   c o n t r o l l e d ,  

i n   s u c h   a  way  as  to   b r i n g   t h e   c o n t a i n m e n t   m e m b e r s   4 4  

to  p r e s s   w i t h   t h e i r   s i d e s   a g a i n s t   t h e   p r o j e c t i o n s   8 , 1 0  

of  t h e   two  b l a n k s   2 0 , 2 1 . '   The  h y d r a u l i c   c y l i n d e r   3 8 ,  t h e  

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

m o v e m e n t   of  t h e   s t r u c t u r e   36 ,   i s   t h e n   c o n t r o l l e d   t o  

b r i n g   t h e   w e d g e   39  a g a i n s t   t h e   a c t i o n   of  t h e   s p r i n g   4 2  

so  as  to   p r e s s   w i t h   i t s   i n c l i n e d   s u r f a c e s   40  a g a i n s t   t h e  

e l e m e n t s   41 .   The  l o w e r i n g   of  t h e   wedge   39  c a u s e s   s e p -  

a r a t i o n   of  t h e   two  e l e m e n t s   41  f rom  one  a n o t h e r , t h u s  

p r e s s i n g   t h e   two  m o v a b l e   d i e s   27  a g a i n s t   t h e i r   r e s -  

p e c t i v e   f i x e d   d i e s   2 6 .  



The  b l a n k s   20  a r e   t h u s   c l a m p e d   b e t w e e n   t h e   t w o  

d i e s   2 6 , 2 7   in   t h e   m a n n e r   i l l u s t r a t e d   in   F i g u r e   11  a n d  

t h e   b l a n k   21  i s   c l a m p e d   b e t w e e n   t h e   c o r r e s p o n d i n g   d i e s  

in   a  s i m i l a r   m a n n e r .  

At  t h i s   p o i n t , a   l o w e r i n g   of  t h e   p r e s s   ram  i s   c o n -  

t r o l l e d   in   such   a  way  as  to   c a u s e   t h e   p u n c h e s   34  to   s l i d e  

w i t h i n   t h e   c h a n n e l s   3 3 , s o   as  to  c a u s e   p l a s t i c   d e f o r m a t i o n  

of  t h e   f l a t   p r o j e c t i o n s   8 , 1 0   of   t h e   two  b l a n k s   2 0 , 2 1 .  

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

of  t h e s e   p r o j e c t i o n s   i n t o   t h e   c y l i n d r i c a l   c a v i t i e s   d e -  

f i n e d   by  t he   r e c e s s e s   32  f o r m e d   in   t h e   f a c i n g   s u r f a c e s  

of  t h e   d i e s   2 6 , 2 7   w h e r e b y   to   o b t a i n   t h e   c y l i n d r i c a l  

e n l a r g e m e n t s   1 3 , 1 7   i l l u s t r a t e d   in   F i g u r e s   5  and  6 .  

In  F i g u r e s   7  and  8 , t h e   d i e s   26  and  27  a r e   i l l u s -  

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

b l a n k s   and  t h e   m o v a b l e   m e m b e r s   a r e   i l l u s t r a t e d   in   t h e  

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

s t r o k e   of   t h e   p r e s s   r a m .  

When  t h e   p r e s s   ram  h a s   r e a c h e d   t h e   end  of  i t s  

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

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

w h e r e b y   to  a l l o w   r a i s i n g   of  t h e   wedge   39  u n d e r   t h e  

a c t i o n   of  t h e   b i a s i n g   s p r i n g   42.   At  t h i s   p o i n t , t h e  

s t r u c t u r e   36  i s   r a i s e d   c a u s i n g   d i s e n g a g e m e n t   of   t h e  

p u n c h e s   34  and  t h e   l a t e r a l   c o n t a i n m e n t   m e m b e r s   4 4  

f rom  t h e   f i n i s h e d   h i n g e   e l e m e n t   w h i c h   i s   e j e c t e d   f rom  t h e  

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

to   t h e   p l a n e   of  F i g u r e   7 .  

The  m a n u f a c t u r e   of  t h e   h i n g e   mus t   be  c o m p l e t e d   a t  

t h i s   p o i n t   w i t h   t h e   o p e r a t i o n   n e c e s s a r y   to  fo rm  t h e  

a x i a l   h o l e s   1 4 , 1 8   in   t h e   c y l i n d r i c a l   e n l a r g e m e n t s   1 3 , 1 7 .  

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

t h e   r e c e s s e s   32  f o r m e d   in   t he   f a c i n g   s u r f a c e s   of  e a c h  

p a i r   of  d i e s   26 ,27   i s   l e s s   t h a n   t h e   v o l u m e   of  t h e   p a r t  



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

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

c h a n n e l   33.  In  t h i s  w a y ,   o n c e   t h e   u p s e t t i n g   o p e r a t i o n  

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

t a i n e d   h a s   t h e   a b o v e   d e s c r i b e d   l o n g i t u d i n a l   t o o t h   19  

( S e e   F i g u r e s   5  and  6)  in   c o r r e s p o n d e n c e   w i t h   a  r e g i o n  

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

t h e   c y l i n d r i c a l   e n l a r g e m e n t   w i t h   t h e   a s s o c i a t e d   p l a t e .  
The  t e e t h   19  of  t h e   two  f i n i s h e d   h i n g e   e l e m e n t s   1 1 ,  

15  s e r v e   t h e   p u r p o s e   of   c o n s t i t u t i n g   a  s t o p   a g a i n s t   t h e  

e x c e s s i v e   o p e n i n g   of  t h e   d o o r   of  t h e   m o t o r   v e h i c l e ,  d u r i n g  

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

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

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

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

m o t o r   v e h i c l e ,  a n   e x c e s s i v e   o p e n i n g   o f   t h e   d o o r   i s   p r e -  
v e n t e d   t h a n k s   to   t h e   e n g a g e m e n t   of  t h e   t e e t h   19  of   t h e  

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

a g a i n s t   t h e   end  edge   of   t h e   p l a t e   of   t h e   o t h e r   h i n g e  

e l e m e n t .  

F i g u r e s   9  and  10  i l l u s t r a t e   a  s e c o n d   e m b o d i m e n t  

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

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

c r i b e d   u p s e t t i n g   o p e r a t i o n .  

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

i n d i c a t e d   w i t h   t h e   r e f e r e n c e   n u m e r a l   4 6 ,   i n c l u d e s   t w o  

d i e   s e t s   24  f o r   s u b j e c t i n g   t h e   two  b l a n k s   20 ,21   to  a n  

u p s e t t i n g   o p e r a t i o n .   In  F i g u r e   10,   h o w e v e r ,   o n l y   one  o f  

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

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

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

X - X .  

The  p r e s s   t o o l   46  i n c l u d e s   a  f i x e d   b a s e   s t r u c t u r e  

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



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

c o n n e c t e d   in   a  known.  way  at   t h e i r   l o w e r   end  to   t h e  

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

On  t h e   o t h e r   end  of   t h e   p r e s s u r e   c o l u m n s   48  t h e r e  

i s   f i x e d ,   f o r   e a c h   d i e   s e t   ( i n d i c a t e d   w i t h   t h e   r e f e r e n c e  

n u m e r a l   4 9 ) ,   a  d i e   50.  The  d i e   50  i s   i n t e n d e d   to   c o -  

o p e r a t e   w i t h   a  d i e   51  f i x e d   to   a  s t r u c t u r e   52  w h i c h   i s  

r i g i d l y   c o n n e c t e d   to   an  u p p e r   p l a t e   53  m o v a b l e   w i t h  

t h e   r am  ( n o t   i l l u s t r a t e d )   of  t h e   p r e s s .  
The  p r e s s   t o o l   i l l u s t r a t e d   i n   F i g u r e s   9  and  10  d i f -  

f e r s   t h e r e f o r e   f rom  t h a t   i l l u s t r a t e d   i n   F i g u r e s   7  a n d  

8  by  t h e   f a c t   t h a t   t h e   d i r e c t i o n   of   r e l a t i v e   m o v e m e n t  

of   t h e   two  d i e s   of  e a c h   d i e   s e t   i s   p a r a l l e l   to   t h e   d i r -  

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

The  two  d i e s   50 ,51   of   e a c h   d i e   s e t   49  h a v e   f a c i n g   i 

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

t h e   s u r f a c e s   2 6 a ,  2 7 a   of  t h e   d i e s   2 6 , 2 7   i l l u s t r a t e d   i n  

F i g u r e   11.  Each  of  s a i d   s u r f a c e s   t h e r e f o r e   h a s   t w o  

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

i n t e n d e d   to  come  i n t o   c o n t a c t ,   r e s p e c t i v e l y ,   w i t h   t h e  

p l a t e   and  w i t h   each   p r o j e c t i o n   of  e a c h   b l a n k ,   and  a r e  

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

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

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

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

t o o l   i l l u s t r a t e d   in   F i g u r e s   9  and  10  and  t h a t   i l l u s -  

t r a t e d   in   F i g u r e s  7   and  8  l i e s   in   t h e   f a c t   t h a t   t h e  

p u n c h ,   i n d i c a t e d   w i t h   t h e   r e f e r e n c e   n u m e r a l   5 4 ,  c o o p e r a t i n g  

w i t h   e a c h   p a i r   of  d i e s   5 0 , 5 1   i s   d i s p l a c e d   in   a  d i r e c t i o n  

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

p r e s s   r am.   The  punch   54  i s   in   f a c t   r i g i d l y   c o n n e c t e d   t o  

a  s u p p o r t   55  w h i c h   i s   h o r i z o n t a l l y   s l i d a b l y   m o u n t e d   on  

g u i d e s   52a  ( s c h e m a t i c a l l y   i l l u s t r a t e d   in  F i g u r e   1 0 )  

c a r r i e d   by  the   s t r u c t u r e   5 2 .  



E a c h   s u p p o r t   55  h a s ,   m o r e o v e r ,   an  i n c l i n e d   s u r f a c e  

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

57  r i g i d l y   c o n n e c t e d   to  t h e   b a s e   s t r u c t u r e   4 7 .  

T h i s   b a s e   s t r u c t u r e   i s   m o r e o v e r   p r o v i d e d   w i t h   a  

s u p p o r t   4 7 a   c o r r e s p o n d i n g   w i t h   e a c h   p a i r   of   d i e s   5 0 , 5 1  

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

a t i o n .  

In  t h i s   c a s e ,   t o o ,   t h e   u p p e r   s t r u c t u r e   52  i s   p r o -  
v i d e d   w i t h   l a t e r a l   c o n t a i n m e n t   m e m b e r s   58  o p e r a b l e   t o  

p r e s s   a g a i n s t   t h e   s i d e s   of  t h e   p r o j e c t i o n s   8 , 1 0   o f  

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

The  c o n t a i n m e n t   m e m b e r s   58  a r e   s l i d a b l y   m o u n t e d  

w i t h i n   s u p p o r t s   47b   r i g i d l y   c o n n e c t e d   to   t h e   b a s e  

s t r u c t u r e   4 7 ,  a n d   t h e i r   f r e e   e n d s   a r e   i n   c o n t a c t   w i t h  

s l i d a b l e   e l e m e n t s   59  s u b j e c t e d   to   t h e   a c t i o n   of  s p r i n g s  

6 0 .  

F i g u r e s   9  and  10  i l l u s t r a t e   t h e   m o v a b l e   p a r t s   o f  

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

t h e   end  of   t h e   w o r k i n g   s t r o k e   of   t h e   p r e s s   ram.   I n  

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

F i g u r e s   9  and  10,   t h e   u p s e t t i n g   o p e r a t i o n   n e c e s s a r y   t o  

o b t a i n   t h e   two  f i n i s h e d   h i n g e   e l e m e n t s   1 1 , 1 5   f r o m  

t h e   two  b l a n k s   20 ,21   i s   p e r f o r m e d   i n   t h e   f o l l o w i n g   m a n n e r :  

I n i t i a l l y ,   t h e   p r e s s   ram  i s   r a i s e d   so  t h a t   t h e  

u p p e r   d i e   51  i s   d i s p l a c e d   f rom  t h e   l o w e r   d i e   50  and  t h i s  

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

h e i g h t   of   t h e   u p p e r   s u r f a c e ,  4 7 c   of  t h e   s u p p o r t s   4 7 a ,   4 7 b  

r i g i d l y   c o n n e c t e d   to   t h e   b a s e   s t r u c t u r e   47 .   In  t h i s  

c o n d i t i o n , t h e   c o n t a i n m e n t   m e m b e r s   58  a r e   a l s o   r a i s e d  

and  t h e   s l i d a b l e   e l e m e n t s   59  a r e   m a i n t a i n e d   by  t h e  

s p r i n g s   60  in   a  r a i s e d   p o s i t i o n   in   w h i c h   t h e i r   u p p e r  

s u r f a c e s   a r e   f l u s h   w i t h   t h e   s u r f a c e   4 7 c .   T h e s e   u p p e r  
s u r f a c e s   t h e r e f o r e   f o r m ,   w i t h   t h e   s u r f a c e   4 7 c ,   a  s i n g l e  

h o r i z o n t a l   p l a n e   o n t o   w h i c h   t h e   b l a n k   i n t e n d e d   to  b e  



i n t r o d u c e d   i n t o   t h e   d i e   s e t   can  be  f e d .  

Once   e a c h   b l a n k   h a s   b e e n   p l a c e d   on  t h e   u p p e r   s u r f a c e  

of  t h e   l o w e r   d i e   50  of   t h e   a s s o c i a t e d   d i e   s e t ,   t h e  

s t r u c t u r e   53  i s   l o w e r e d   u n t i l   t he   c l a m p i n g   of   t h e   b l a n k s  

20 ,21   b e t w e e n   t h e   f a c i n g   s u r f a c e s   of  t h e   d i e s   50 ,51   of  t h  

two  d i e   s e t s   t a k e s   p l a c e .   In  t h i s   w a y ,  t h e   l a t e r a l   c o n -  

t a i n m e n t   m e m b e r s   58  p r e s s   t h e   s l i d a b l e   e l e m e n t s   59  d o w n -  

w a r d l y   a g a i n s t   t h e   a c t i o n   of   t h e   s p r i n g   60  and  p r e s s  

a g a i n s t   t h e   s i d e s   of   t h e   p r o j e c t i o n s   8 , 1 0   o f   t h e   t w o  

b l a n k s . .  

At  t h i s   p o i n t ,  t h e   l o w e r i n g   of  t h e   p r e s s   ram  i s  

c o n t r o l l e d .   Such  l o w e r i n g   c a u s e s   a  c o r r e s p o n d i n g  

l o w e r i n g   of   t h e   s u p p o r t s   52  and  a  r e l a t i v e   s e p a r a t i o n  

of  t h e   two  s u p p o r t s   55  by  t h e   a c t i o n   of  t h e   e n g a g e m e n t  

of  t h e   i n c l i n e d   s u r f a c e s   56  on  t h e   i n c l i n e d   s i d e s   o f  

t h e   w e d g e   57  r i g i d l y   c o n n e c t e d   to  t h e   f i x e d   b a s e   s t r u -  

c t u r e   4 7 .  

The  m o v e m e n t   of  t h e   s u p p o r t s   55  c a u s e s   s l i d i n g   o f  

t h e   p u n c h e s   54  in   t h e   c o r r e s p o n d i n g   c h a n n e l s   f o r m e d  

b e t w e e n   t h e   d i e s   50 ,51   of  t h e   two  d i e   s e t s   w h e r e b y   t o  

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

1 3 , 1 7   i l l u s t r a t e d   i n   F i g u r e s   5  and  6 .  

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

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

n e c e s s a r y   t o  f o r m   t h e   a x i a l   h o l e s   1 4 , 1 8   in   t h e   c y l i n d r i c a  

e n l a r g e m e n t s   1 3 , 1 7 .   A l s o ,   m o r e o v e r ,   t h e   v o l u m e   of  t h e  

c y l i n d r i c a l   c a v i t y   d e f i n e d   by  t he   two  r e c e s s e s   f o r m e d  

in  t h e   f a c i n g   s u r f a c e s   of  t h e   d i e s   50 ,51   of   e a c h   d i e   s e t  

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

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

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

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

s l i d a b l e .  

In  t h i s   way,   a t   t h e   end  of  t h e   u p s e t t i n g   o p e r a t i o n ,  



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

t u d i n a l   t e e t h   19  of   t h e   t y p e   i l l u s t r a t e d   in   F i g u r e s   5 

and  6.  The  p r e s s   t o o l   i l l u s t r a t e d   i n   F i g u r e s   9  and  10  

can  be  a d v a n t a g e o u s l y   u s e d   when  t h e   two  h i n g e   e l e m e n t s  

to  be  made  h a v e   a  s i g n i f i c a n t   d i m e n s i o n   in   t h e   d i r e c t i o n  

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

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

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

can   be  w i d e l y   v a r i e d   w i t h   r e s p e c t   t o  w h a t   h a s   b e e n   d e s -  

c r i b e d   and  i l l u s t r a t e d   b y  w a y   o f .  e x a m p l e ,   w i t h o u t   b y  

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



1.  A  m e t h o d   f o r   t h e   m a n u f a c t u r e   of  h i n g e s ,   p a r -  

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

two  r e c t a n g u l a r   p l a t e s   ( 7 , 9 )   p r o v i d e d   w i t h   h o l e s   (2 )  

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

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

e a c h   of   t h e   two  p l a t e s   ( 7 , 9 )   b e i n g   p r o v i d e d   on  o n e  

s i d e   w i t h   at   l e a s t   one  f l a t   p r o j e c t i o n   ( 8 ; 1 0 ) , t h e  

t h i c k n e s s   o f  w h i c h   i s   e q u a l   to   t h a t   of   t h e   p l a t e   ( 7 ; 9 ) ,  

h a v i n g   s i d e s   p a r a l l e l   to   t h e   two  s i d e s   of  t h e   p l a t e   ( 7 ; 9 )  

a d j a c e n t   to   t h e   s a i d   s i d e   and  t e r m i n a t i n g   w i t h   a  s u b -  

s t a n t i a l l y   c y l i n d r i c a l   e n l a r g e m e n t   ( 1 3 ;  1 7 )   t r a v e r s e d   b y  

an  a x i a l   h o l e   ( 1 4 ; 1 8 )   i n t e n d e d   to  r e c e i v e   t he   h i n g e  

p i n   of  t he   h i n g e ,   t h e   a x i s   o f  . t h i s   h o l e   ( 1 4 ; 1 8 )   b e i n g  

o f f s e t   w i t h   r e s p e c t   to  t h e   p l a n e   of  t h e   p l a t e   ( 7 ; 9 ) ,  

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

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

b lank ing   o p e r a t i o n   two  f i r s t   b l a n k s   ( 5 , 6 )   e a c h   c o n s t i t u t e d  

by  a  r e c t a n g u l a r   p l a t e   ( 7 ; 9 )   p r o v i d e d  w i t h   r e s p e c t i v e  

h o l e s   (2)   f o r   t h e   h i n g e   f i x i n g   s c r e w s   and  h a v i n g   i t s  

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

at  l e a s t   one  f l a t   p r o j e c t i o n   ( 8 ; 1 0 )   h a v i n g   a  w i d t h   s u b -  

s t a n t i a l l y   e q u a l   to   t h a t   of   t h e   p r o j e c t i o n   ( 1 2 ; 1 6 )   o f  

t h e   f i n i s h e d   h i n g e   and  a  v o l u m e   a t   l e a s t   e q u a l   to   t h e  

sum  of  t he   v o l u m e   of  t h e   f l a t   p r o j e c t i o n   ( 1 2 ; 1 6 )   a n d  

of  t h e   c y l i n d r i c a l   e n l a r g e m e n t   ( 1 3 ; 1 7 )   w h i c h   i t   i s  

i n t e n d e d   to  o b t a i n   in  t h e   f i n i s h e d   h i n g e ;  

-  s u b j e c t i n g  e a c h   p r o j e c t i o n   ( 8 ; 1 0 )   of  e a c h   of  t h e  

s a i d   f i r s t   b l a n k s   ( 5 ; 6 )   to   an  u p s e t t i n g   o p e r a t i o n   in   a  

p r e s s   in  such   a  way  as  to  fo rm  two  s e c o n d   b l a n k s   i n  

each   of  w h i c h   e a c h   p l a t e   ( 7 ; 9 )   has   a  p r o j e c t i o n   ( 1 2 ; 1 6 )  

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

p r o j e c t i o n   ( 8 ; 1 0 )   of  t h e   f i r s t  b l a n k   ( 5 ; 6 )   and  t e r m i n -  

a t i n g   w i t h   a  c y l i n d r i c a l   e n l a r g e m e n t   ( 1 3 ; 1 7 ) ,   t h e   s a i d  



p r o j e c t i o n   ( 1 2 ; 1 6 )   and  t h e   s a i d   c y l i n d r i c a l   e n l a r g e m e n t  

( 1 3 ; 1 7 )   h a v i n g   t h e   d e s i r e d   f i n a l   d i m e n s i o n s ,   a n d  

-  a x i a l l y   p i e r c i n g   the   c y l i n d r i c a l   e n l a r g e m e n t s   ( 1 3 , 1 7 )  
of   t h e   s a i d   s e c o n d   b l a n k s ,  

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

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

( 5 ;  6 )   i s   s u b j e c t e d   t o  a  b e n d i n g   o p e r a t i o n   a b o u t   a  l i n e  

( 2 2 )   p a r a l l e l   to  and  a d j a c e n t   t h e   s i d e   o f   t h e   p l a t e   ( 7 ; 9 )  

p r o v i d e d   w i t h   t h e   f l a t   p r o j e c t i o n   ( 8 ; 1 0 ) ,  w h e r e b y   t o  

d i s p o s e   the   p r o j e c t i o n   ( 8 ; 1 0 )   in   a  p l a n e   i n c l i n e d   w i t h  

r e s p e c t   to  t h e   p l a n e   of   t h e   p l a t e .  

2.  A  m e t h o d   a c c o r d i n g   to   C l a i m   1,  i n   w h i c h   t h e  

o p e r a t i o n   of  u p s e t t i n g   each   of  t h e   f i r s t   b l a n k s   ( 5 ; 6 )  

in   a  p r e s s   c o m p r i s e s   t h e   s t e p s   o f :  

- p r o v i d i n g   a  d ie   s e t  ( 2 4 ; 4 9 )   i n c l u d i n g   a  p a i r   of  d i e s  

( 2 6 , 2 7 ;   5 0 , 5 1 )   o p e r a b l e   to  c l amp   one  of  t h e   s a i d   f i r s t  

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

h a v i n g   a  r e c e s s   ( 3 2 )   w h i c h   d e f i n e s ,   w i t h  t h e   c o r r e s p o n d i n g  

r e c e s s   ( 3 2 )   of  t h e   o t h e r   d i e ,   a  c y l i n d r i c a l   c a v i t y - w h i c h  

i s   d i a m e t r i c a l l y   t r a v e r s e d   by  t h e   p r o j e c t i o n   ( 8 ; 1 0 )   of  t h e  

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

of  t h e   die  s e t ,   t h e   s a i d   d i e s   f u r t h e r   d e f i n i n g   b e t w e e n   t h e m  

a  c h a n n e l   ( 3 3 )   w h i c h   i s   o u t w a r d l y   open  and  c o m m u n i c a t e s  

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

of  t h e   s a i d   p r o j e c t i o n   e x t e n d s ;   -  -  -  -  

- p r o v i d i n g   c o n t a i n m e n t   m e a n s   ( 4 4 , 5 8 )   o p e r a b l e   to   p r e s s  

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

- i n t r o d u c i n g   a  p u n c h   ( 3 4 ; 5 4 )   i n t o   t h e   s a i d   c h a n n e l  

( 3 3 )   b y  m e a n s   of  a  p r e s s i n g   a c t i o n   in   such   a  way  as  t o  

a x i a l l y   c o m p r e s s   t h e   p r o j e c t i o n   ( 8 ; 1 0 )   of  t h e   f i r s t   b l a n k  

and  c a u s e ,   by  p l a s t i c   d e f o r m a t i o n ,   a  f l o w   of   m a t e r i a l   o f  

t h i s   p r o j e c t i o n   in   t h e   s a i d   c a v i t y   to  g i v e   r i s e   to   t h e  

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

c h a r a c t e r i s e d   bv  t h e   f a c t   t h a t   t h e   f a c i n g   s u r f a c e s  

of  t h e   d i e s   ( 2 6 , 2 7 ;   5 0 , 5 1 )   of  t h e   d i e   s e t   ( 2 4 ; 4 9 ) , i n -  



t e n d e d   t o   p r e s s   t h e   b l a n k s   b e t w e e n   them  in   c o r r e s p o n d e n c e  

w i t h   i t s   m a j o r   f a c e s ,   each   h a v e   two  f l a t   s e c t i o n s   i n c l i n e  

to  one  a n o t h e r   at   an  a n g l e   c o r r e s p o n d i n g   to   t h e   a n g l e   o f  

t he   s a i d   b e n d   in   t h e   b l a n k .  

3.  A  m e t h o d   a c c o r d i n g   to   C l a i m   2,  c h a r a c t e r i s e d   b y  

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

p r o v i d e d   a  p r e s s   u t i l i s i n g   a  p a i r   of   d i e   s e t s   ( 2 4 ; 4 9 )  

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

a l l o w   two  h i n g e   e l e m e n t s   to  be  o b t a i n e d   w i t h   a  s i n g l e  

s t r o k e   o f   t h e   p r e s s .  

4.  A  m e t h o d   a c c o r d i n g   to   C l a i m   2,  c h a r a c t e r i s e d   b y  

t he   f a c t   t h a t   t h e   v o l u m e   of  t h e   p o r t i o n   of   t h e   f l a t  

p r o j e c t i o n   ( 8 ; 1 0 )   of  t he   f i r s t   b l a n k ,   w h i c h   t r a v e r s e s  

t h e   c y l i n d r i c a l   c a v i t y   of  t h e   d i e   ( 2 4 ; 4 9 )   and  p r o j e c t s  

i n t o   t h e   s a i d   c h a n n e l   ( 3 3 )   when  t h e   f i r s t   b l a n k   i s  

c l a m p e d   b e t w e e n   the .   two  d i e s   ( 2 6 , 2 7 ;   5 0 , 5 1 )   of  t h e   d i e  

s e t   ( 2 4 ; 4 9 ) ,  i s   g r e a t e r   t h a n   t h e   v o l u m e   of  t h e   s a i d   c y l -  

i n d r i c a l   c a v i t y   so  t h a t   t h e   c y l i n d r i c a l   e n l a r g e m e n t   ( 1 3 ; 1 )  

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

t e r n a l   l o n g i t u d i n a l   t o o t h   ( 1 9 )   d i s p o s e d   on  t h e   s i d e s  

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

c y l i n d r i c a l   e n l a r g e m e n t   ( 1 3 , 1 7 )   w i t h   t h e   r e s p e c t i v e  

p l a t e   ( 7 , 9 ) .  

5.  A  p r e s s   t o o l   u s a b l e   in   a  p r e s s   f o r   s u b j e c t i n g   a  

b l a n k   ( 2 0 ;   2 1 ) ,  c o n s t i t u t e d   by  a  r e c t a n g u l a r   p l a t e   ( 7 ; 9 )  

p r o v i d e d   on  one  s i d e   w i t h   at   l e a s t   one  f l a t   p r o j e c t i o n  

( 8 ; 1 0 )   h a v i n g   a  t h i c k n e s s   e q u a l   to  t h a t   of  t h e   p l a t e   ( 7 ;  

9)  and  s i d e s   p a r a l l e l   to  t h e   two  s i d e s   of  t h e   p l a t e   a d -  

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

t h e   p u r p o s e   of  o b t a i n i n g   a  c y l i n d r i c a l   e n l a r g e m e n t   ( 1 3 ; 1 7 ;  

at  t h e   f r e e   end  of  each  p r o j e c t i o n ,   e a c h   p r o j e c t i o n   b e -  

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

p l a n e   o f   t h e   r e s p e c t i v e   p l a t e   ( 7 ; 9 ) ,   t h e   s a i d   p r e s s  

t o o l   i n c l u d i n g :  



- a   s u p p o r t   s t r u c t u r e   ( 2 5 ; 4 7 ) ;  

- a   p a i r   o f   d i e s   ( 2 6 , 2 7 ;   5 0 , 5 1 )   d i s p l a c e a b l e   w i t h   ; 

r e s p e c t   to   one   a n o t h e r   in   t h e   s u p p o r t   s t r u c t u r e   by  t h e  

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

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

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

s u r f a c e s   ( 2 6 a , 2 7 a )   e a c h   h a v i n g   a  r e c e s s   ( 3 2 )   w h i c h  

d e f i n e s ,   t o g e t h e r   w i t h   t h e   r e c e s s   ( 3 2 )   of   t h e   c o r r e s -  

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

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

( 8 ; 1 0 )   of   t h e   b l a n k   when  t h i s   l a t t e r   i s   c l a m p e d   b e t w e e n  

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

s u r f a c e s   m o r e o v e r   d e f i n i n g   b e t w e e n   them  a  c h a n n e l   ( 3 3 )  

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

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

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

- c o n t a i n m e n t   m e a n s   ( 4 4 , 5 8 )   o p e r a b l e   to   p r e s s   a g a i n s t  

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

t h e   d i e s   ( 2 6 , 2 7 ;   5 0 , 5 1 )   of  t h e   d i e   s e t   ( 2 4 , 4 9 ) ,   a n d  

- a   p u n c h   ( 3 4 , 5 4 )   s l i d a b l y  m o u n t e d   in   t h e   s a i d   c h a n n e l  

( 3 3 )   and  d i s p l a c e a b l e   in   t h e   d i r e c t i o n   of  t h e   s a i d   c y l -  

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

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

s t r o k e ,  

c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   e a c h   of   t h e  s a i d  

f a c i n g   s u r f a c e s   ( 2 6 a , 2 7 a )   of   t h e   d i e s   ( 2 6 , 2 7 ;   5 0 , 5 1 )   o f   t h e  

d i e   s e t   ( 2 4 , 2 9 ) , f o r   c l a m p i n g  t h e r e b e t w e e n   t h e   m a j o r  

f a c e s   of   t h e   b l a n k  ,   h a s   two  f l a t   s e c t i o n s   ( 2 8 , 2 9 )  

3 0 , 3 1 )   i n c l i n e d   to   one  a n o t h e r   at  an  a n g l e   c o r r e s p o n d i n g  

to   t h e   a n g l e   o f   i n c l i n a t i o n   of  t h e   p r o j e c t i o n   ( 8 ; 1 0 )  

o f  t h e   b l a n k   w i t h   r e s p e c t   to   t h e   c o r r e s p o n d i n g   p l a t e   ( 7 , 9 ) .  

6.  A  p r e s s   t o o l   a c c o r d i n g   to  C l a i m   5,  c h a r a c t e r i s e d  

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

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

p r o j e c t i o n   ( 8 ; 1 0 )   of   t h e   b l a n k   w h i c h   t r a v e r s e s   t h i s  



c y l i n d r i c a l   c a v i t y   and  p r o j e c t s   i n t o   t h e   s a i d   c h a n n e l  ( 3 3 )  

when  t he   b l a n k   i s   c l a m p e d   b e t w e e n   t h e   d i e s   ( 2 6 , 2 7 ;   5 0 , 5 1 )  

of  t he   die  set  ( 2 4 , 4 9 ) .  

7.  A  p r e s s   t o o l   a c c o r d i n g   to   C l a i m   5,  c h a r a c t e r i s e d  

by  the   f a c t   t h a t   i t   i n c l u d e s   two  d i e   s e t s   ( 2 4 ; 4 9 )  

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

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

p r o j e c t i o n s   ( 8 ; 1 0 )   in   c o m p l e m e n t a r y   p o s i t i o n s   w h e r e b y   t o  

a l l o w   t h e   two  e l e m e n t s   of  a  h i n g e   to   be  o b t a i n e d   w i t h   a  

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

8.  A  p r e s s   t o o l   a c c o r d i n g   to  C l a i m  7 ,   c h a r a c t e r i s e d  

by  the   f a c t   t h a t   t h e   two  p u n c h e s   ( 3 4 )   of  t h e   two  d i e   s e t s  

(24 )   a re   s l i d a b l e   in   t h e   d i r e c t i o n   of  m o v e m e n t   of  t h e  

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

by  t h e s e   l a t t e r ,   and  by  t h e   f a c t   t h a t   t h e   two  d i e s   ( 2 6 , 2 7 )  

of   each   of  t h e   two  d i e   s e t s   ( 2 4 )   a r e   m o v a b l e   w i t h   r e s p e c t  

to   one  a n o t h e r   i n   a  d i r e c t i o n   p e r p e n d i c u l a r   to  t h e  

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

t h e   r e l a t i v e   a p p r o a c h   of  t h e   s a i d   d i e s   ( 2 6 , 2 7 )   b e i n g  

c o n t r o l l e d   by  w e d g e   means   ( 3 9 )   d i s p l a c e a b l e . i n   t h e   d i r -  

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

9.  A  p r e s s   t o o l   a c c o r d i n g   to   C l a i m   7,   c h a r a c t e r i s e d  

by  the   f a c t   t h a t   the  two  d i e s ( 5 0 , 5 1 )   of  e a c h   of  t h e   t w o  

d i e   s e t s   ( 4 9 )   a r e   m o v a b l e   w i t h   r e s p e c t   to   one  a n o t h e r  

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

t h e   p r e s s ,   t h e   r e l a t i v e   a p p r o a c h   of  t h e   s a i d   d i e s   ( 5 0 ,  

51)  b e i n g   d i r e c t l y   c o n t r o l l e d   by  t h e s e   m o v a b l e   m e m b e r s ,  

and  by  the   f a c t   t h a t   t he   two  p u n c h e s   ( 5 4 )   of  t h e   t w o  

d i e   s e t s  ( 4 9 )   a r e   s l i d a b l e   in   a  d i r e c t i o n   p e r p e n d i c u l a r  

to   t he   d i r e c t i o n   of  movemen t   of  t h e   m o v a b l e   members   o f  

t h e   p r e s s   and  a r e   c o n t r o l l e d   by  wedge   means   ( 5 7 )   d i s -  

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

m e m b e r s .  
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