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Vertical  press. 

A  vertical  press  having  a  main  frame  (10)  of  generally 
C-shaped  configuration  with  a  vertical  main  part  (11)  and 
two  vertically  spaced  horizontal  arms  (12,  13)  a  mandrel 
(15)  extending  between  the  two  arms  (12,  13)  so  as  to  be 
supported  thereby,  a  movable  member  (14)  located  be- 
tween  the  main  part  (11)  and  the  mandrel  (15),  and  a 
wedge  arrangement  (17-24)  to  move  the  movable  member 
(14)  toward  the  mandrel  (15)  in  a  pressing  action. 



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  p r e s s e s   and  m o r e  

p a r t i c u l a r l y   b u t   n o t   e x c l u s i v e l y   to  v e r t i c a l   p r e s s e s   t o  

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

T h e s e   a r e   i l l u s t r a t e d   in  U .S .   P a t e n t s   N o ' s .  

5 0 9 , 2 6 5 ;   9 3 6 , 4 8 1 ;   2 , 0 9 5 , 3 3 1 ;   1 , 4 2 2 , 7 7 9   and  2 , 6 8 5 , 3 2 2 .  

T h e s e   p r e s s e s   a r e   u n d u l y   c o m p l e x   and  do  n o t   l e n d   t h e m s e l v e s  

to   t h e   e a s y   m a n u f a c t u r e   of  c u r v e d   m e t a l   s h e e t .  

I t   i s   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   to  o v e r -  

come  or   s u b s t a n t i a l l y   a m e l i o r a t e   t h e   a b o v e   d i s a d v a n t a g e s .  

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

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

v e r t i c a l l y   e x t e n d i n g   ma in   p a r t   and  two  v e r t i c a l l y   s p a c e d  

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

s u p p o r t e d   by  and  e x t e n d i n g   b e t w e e n   t h e   two  a rms   and  s p a c e d  

f r o m   s a i d   m a i n   p a r t ;   a  m o v a b l e   member   e x t e n d i n g   b e t w e e n   s a i d  

a rms   and  l o c a t e d   b e t w e e n   s a i d  m a i n   p a r t   a n d  s a i d   m a n d r e l ,  

s a i d   member   b e i n g   m o v a b l y   s u p p o r t e d   by  s a i d   a rms   so  as  to   b e  

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

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

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

f i x e d   to   s a i d   m a i n   p a r t ,   and  one  to  s a i d   m o v a b l e   m e m b e r ,   a n d  

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

o p e r a t i v e l y   e n g a g e   same  to  c a u s e   m o v e m e n t   t h e r e o f   upon   m o v e -  

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

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

A  p r e f e r r e d   fo rm  of  t h e   p r e s e n t   i n v e n t i o n   w i l l   n o w  

be  d e s c r i b e d   by  way  of  e x a m p l e   w i t h   r e f e r e n c e   to  t h e   a c c o m p -  

a n y i n g   d r a w i n g s ,   w h e r e i n :  

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

v e r t i c a l   p r e s s ;  

F i g u r e   2A  i s   a  s c h e m a t i c   s i d e   e l e v a t i o n   of  t h e   t o p  

p o r t i o n  o f   t h e   p r e s s   of  F i g u r e   1 ;  

F i g u r e   2B  is   a  s c h e m a t i c   s i d e   e l e v a t i o n   of  t h e  

b o t t o m   p o r t i o n   of  t h e   p r e s s   of  F i g u r e   1;  a n d  

F i g u r e   3  i s   a  s c h e m a t i c   p l a n   v i e w   of  a  s h e e t   b e i n g  

d e f o r m e d   in  t h e   p r e s s   of  F i g u r e   1 .  

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

g e n e r a l l y   C - s h a p e d   c o n f i g u r a t i o n   h a v i n g   a  ma in   p o r t i o n   11  



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

12  and  13,  w h i c h   e x t e n d   o u t w a r d l y   f rom  t h e   ma in   p o r t i o n   1 1 .  

The  a rms  12  and  13  p r o v i d e   s u p p o r t s   f o r   a  m o v a b l e   member   14 

w h i c h   i s   s l i d a b l y   g u i d e d   by  t h e   t r a n s v e r s e   a rms   12  and  1 3 .  

F i x e d   to   t h e   e x t r e m i t i e s   of  t h e   a rms  12  and  13  i s   a  s t a t i o n -  

a r y   m a n d r e l   15  r o t a t a b l y   s u p p o r t e d   by  t h e   a rms   12  and  13  s o  

as  to   be  r o t a t a b l e   a b o u t   i t s   l o n g i t u d i n a l   a x i s   by  m e a n s   o f  

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

by  t h e   n u m e r a l   16.  L o c a t e d   b e t w e e n   t h e   m a i n   f r a m e   p o r t i o n  

11  and  t h e   m o v a b l e   member   14  i s   an  a r r a n g e m e n t   to   move  t h e  

m o v a b l e   member   14  t o w a r d   t h e   m a n d r e l   15.   T h i s   a r r a n g e m e n t  
i n c l u d e s   o p p o s i n g   cam  f a c e s   17  and  18  w h i c h   a r e   s l i d a b l y  

e n g a g e d   by  f a c e s   19  and  20  of  w e d g e s   21  and  23.   The  w e d g e  
21  i s   d r i v e n   u p w a r d l y   by  h y d r a u l i c   r ams   22  w h i l e   t h e   w e d g e  
23  i s   moved  u p w a r d l y   by  c o n n e c t i n g   member   24,   w h i c h   e x t e n d s  

b e t w e e n   t h e   w e d g e s   21  and  23.  The  h y d r a u l i c   r ams   22  a r e  

c o n n e c t e d   to   t h e   wedge   2 1 - b y   means   of  a  p i v o t a b l e   j o i n t   2 5  

w h i l e   t h e   member   24  a b u t s   t h e   w e d g e s   21  and  23  by  p i v o t a b l e  

j o i n t s   26.  To  r e t r a c t   t h e   m o v a b l e   member   14  t h e r e   i s  

p r o v i d e d   h y d r a u l i c   rams  27  w h i c h   a b u t   t h e   wedge   23  a l s o   b y  

a  p i v o t a b l e   j o i n t   2 8 .  

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

14  i s   a  f o r m e r   29  w h i c h   i s   a d a p t e d   to   e n g a g e   a  s h e e t   o f  

m e t a l   l o c a t e d   in  t h e   s p a c e   30  d e f i n e d   b e t w e e n   t h e   f o r m e r   29  

and  m a n d r e l   15.  The  f o r m e r   29  in   c o m b i n a t i o n   w i t h   t h e  

m a n d r e l   15  d e t e r m i n e s   t h e   s h a p e   i n t o   w h i c h   t h e   m e t a l   s h e e t  

w i l l   be  d e f o r m e d .   For   e x a m p l e ,   i f   t h e   m a n d r e l   15  i s   o f  

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

c r o s s - s e c t i o n   t h e n   t h e   m e t a l   w i l l   be  d e f o r m e d   so  as  to   f o r m  

a  c y l i n d e r .   T h i s   can   be  b e s t   s e e n   f rom  F i g u r e   3  w h e r e i n   t h e  

m a n d r e l   15  i s   d e p i c t e d   of  a  c i r c u l a r   c r o s s - s e c t i o n   and  t h e  

f o r m e r   29  of   U - s h a p e d   c r o s s - s e c t i o n   h a v i n g   l e a d i n g   l u g s   3 1  

and  32  d e p r e s s   t h e   m e t a l   s h e e t   33  a g a i n s t   t h e   m a n d r e l   1 5 .  

T h e r e   c o u l d   be  a d d i t i o n a l l y   p r o v i d e d   means   to  r e t a i n   t h e  

s h e e t   33  a g a i n s t   t h e   m a n d r e l   15  when  t h e   f o r m e r   29  i s  

r e t r a c t e d   as  t h e   m a n d r e l   15  i s   r o t a t e d   to  l o c a t e   a  f u r t h e r  

p o r t i o n   of   t h e   s h e e t   33  in  a  p o s i t i o n   to   be  d e f o r m e d .   T h e  

member   27  i s   r e t r a c t e d   by  a  ram  n o t   d e p i c t e d .   T h i s   n o t  

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



a c c u m u l a t o r .  

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

c o n t r o l   means   w h i c h   i n c r e m e n t a l l y   r o t a t e s   t h e   m a n d r e l   15  i n  

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

member   14.  I t   s h o u l d   be  a p p r e c i a t e d   t h a t   t h e   h y d r a u l i c  

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

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

t h e   m a n d r e l   15  and  f o r m e r   29  may  be  a l t e r e d   to   f o r m   o b j e c t s  

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

c o n i c a l   s h a p e s ,   and  a n g l e d   s h a p e s   s u c h   as  s q u a r e s   a n d  

r e c t a n g l e s .  

The  a b o v e   d e s c r i b e d   e m b o d i m e n t   may  be  a l t e r e d   t o  

e l i m i n a t e   t h e   n e e d   f o r   rams  2 7  b y   h a v i n g   rams   22  d o u b l e  

a c t i n g .   To  a i d   in   t h e   r e p l a c e m e n t   of  t h e   m a n d r e l   15  t h e  

s u p p o r t   34  i s   p i v o t a l l y   a t t a c h e d   to  arm  13  by  m e a n s   of   p i n  

3 5 .  

Although  the  press   has  been  shown  and  de sc r i bed   in  a 

v e r t i c a l   p o s i t i o n ,   i t   can  in  use  be  a r ranged  at  any  c o n v e n i e n t  

angle  to  the  v e r t i c a l .  



1.  A  v e r t i c a l   p r e s s   c o m p r i s i n g   a  f r a m e   of  g e n e r a l l y  

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

p a r t   and  two  v e r t i c a l l y   s p a c e d   g e n e r a l l y   h o r i z o n t a l l y   e x t e n d -  

i n g   a r m s ;   a  v e r t i c a l   m a n d r e l   s u p p o r t e d   by  and  e x t e n d i n g  

b e t w e e n   t h e   two  a rms  and  s p a c e d   f rom  s a i d   m a i n   p a = : ;   a  m o v a b l e  

member   e x t e n d i n g   b e t w e e n   s a i d   arms  and  l o c a t e d   b e t w e e n   s a i d  

m a i n   p a r t   and  s a i d   m a n d r e l ,   s a i d   member   b e i n g   m o v a b l y   - 
s u p p o r t e d   by  s a i d   a rms  so   as  to   be  h o r i z o n t a l l y   m o v a b l e   t o w a r d  

s a i d   m a n d r e l ,   and  m e a n s   to   move  s a i d   member   in  a  p r e s s i n g  
a c t i o n   t o w a r d   s a i d   m a n d r e l ,   s a i d   m e a n s   i n c l u d i n g   a t   l e a s t  

two  o p p o s i n g   r e a c t i o n   s u r f a c e s ,   one   f i x e d   to   s a i d   m a i n   p a r t  
and  one  to   s a i d   m o v a b l e   m e m b e r ,   and  a  m o v a b l e   w e d g e   l o c a t e d  

b e t w e e n   s a i d   s u r f a c e   and  a d a p t e d   to   e n g a g e   same  to   c a u s e  

m o v e m e n t   t h e r e o f   upon   m o v e m e n t   of  s a i d   w e d g e .  

2.  The  p r e s s   o f . c l a i m   1  w h e r e i n   s a i d   s u r f a c e s   a r e  
i n c l i n e d   so  t h a t   t h e y   d e f i n e   an  a c u t e   a n g l e ,   and  s a i d   w e d g e  
i s   l o c a t e d   w i t h i n   s a i d   a n g l e .  

3.  The  p r e s s   of  c l a i m   2  w h e r e i n   s a i d   wedge   s u r f a c e s  

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

i n g   s i d e s   a d a p t e d   to   e n g a g e   s a i d   s u r f a c e ,   and  s a i d   s i d e s   a r e  
i n c l i n e d   so  as  to   a l s o   d e f i n e   s a i d   a n g l e .  

4.  The  p r e s s   of  c l a i m   1,  2  or   3  w h e r e i n   t h e r e   a r e  

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

a s s o c i a t e d   t h e r e w i t h .  

5.  The  p r e s s   of  c l a i m   1,  2  or   3  w h e r e i n   s a i d  

m a n d r e l   i s   r o t a t a b l y   s u p p o r t e d   by  s a i d   a rms  so  as  to   b e  

r o t a t a b l e   a b o u t   a  v e r t i c a l   a x i s .  

6.  The  p r e s s   of  c l a i m   1,  2  or   3  w h e r e i n   s a i d  

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

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

m a n d r e l .  

7.  The  p r e s s   of  c l a i m   6  w h e r e i n   s a i d   t o p   s u p p o r t  

means   i s   p i v o t a l l y   a t t a c h e d   to   t h e   u p p e r   one  of  s a i d   a r m s  

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

r e l e a s i n g   s a i d   m a n d r e l .  

8.  A  press   compr is ing   a  f r ame   having  a  main  pa r t   and 

two  spaced  apa r t   arms  one  at  each  end  of  the  main  pa r t ,   a  m a n d r e l  



suppor ted   by  and  ex tending   between  the  two  arms  and  spaced  f rom 

said  main  pa r t ,   a  movable  member  ex tending   between  said  arms  and 

loca ted   between  said  main  pa r t   and  said  mandrel ,   said  member 

being  movably  suppor ted   by  said  arms  so  as  to  be  movable  toward  

said  mandrel ,   and  means  to  move  said  member  in  a  p r e s s i n g   a c t i o n  

toward  said  mandrel ,   said  means  i n c l u d i n g   at  l e a s t   two  o p p o s i n g  

r e a c t i o n   s u r f a c e s ,   one  f ixed  to  said  main  par t   and  one  to  s a i d  

movable  member,  and  a  movable  wedge  loca ted   between  said  s u r f a c e s  

and  adapted  to  engage  same  to  cause  movement  t h e r e o f   upon 
movement  of  said  wedge.  
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