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©  Press  speed  control  and  indication  system. 

(57)  An  electric  motor  supplied  with  a  speed  control  voltage 
from  a  control  12  is  connected  to  a  flywheel  10  and  drives  the 
slide  of  a  press  through  a  clutch.  A  tachometer  generator  24 
coupled  to  the  flywheel  supplies  to  a  speed  meter  28  by  way 
of  a  potentiometer  30  and  relay  contacts  32  a  voltage 
indicative  of  the  speed  of  the  flywheel.  Contacts  32  are  open 
when  the  clutch  is  not  energised  and  potentiometer  30 
modifies  the  voltage  supplied  to  the  meter  28  to  cause  the 
meter  to  indicate  a  pre-set  normal  running  speed  of  the  press 
even  though  the  flywheel  is  running  at  a  speed  higher  than 
the  said  normal  running  speed.  A  second  potentiometer  22 
and  relay  contacts  20  which  are  closed  when  the  clutch  is  not 
energised  modifies  the  speed  control  voltage  in  such  a  way 

^   as  to  cause  the  flywheel  to  be  driven  at  a  higher  than  normal 
speed  when  the  clutch  is  not  energised  but  to  be  driven  at  its 

Q  normal  speed  when  the  clutch  is  energised  and  the  contacts  v 
If)  22  are  opened.  The  meter  28  thus  indicates  normal  running  i  *- 
N  speed  both  during  the  over  speed  period  when  the  clutch  is  clutch 

de-energised  and  also  when  the  speed  falls  as  soon  as  the  fuwhcel 
^   clutch  is  energised.  [  I 
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  An  electric  motor  supplied  with  a  speed  control  voltage 
from  a  control  12  is  connected  to  a  flywheel  1  and  drives  the 
slide  of  a  press  through  a  clutch.  A  tachometer  generator  24 
coupled  to  the  flywheel  supplies  to  a  speed  meter  28  by  way 
of  a  potentiometer  30  and  relay  contacts  32  a  voltage 
indicative  of  the  speed  of  the  flywheel.  Contacts  32  are  open 
when  the  clutch  is  not  energised  and  potentiometer  30 
modifies  the  voltage  supplied  to  the  meter  28  to  cause  the 
meter  to  indicate  a  pre-set  normal  running  speed  of  the  press 
even  though  the  flywheel  is  running  at  a  speed  higher  than 
the  said  normal  running  speed.  A  second  potentiometer  22 
and  relay  contacts  20  which  are  closed  when  the  clutch  is  not 
energised  modifies  the  speed  control  voltage  in  such  a  way 
as  to  cause  the  flywheel  to  be  driven  at  a  higher  than  normal 
speed  when  the  clutch  is  not  energised  but  to  be  driven  at  its 
normal  speed  when  the  clutch  is  energised  and  the  contacts 
22  are  opened.  The  meter  28  thus  indicates  normal  running 
speed  both  during  the  over  speed  period  when  the  clutch  is 
de-energised  and  also  when  the  speed  falls  as  soon  as  the 
clutch  is  energised. 



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  m e c h a n i c a l  

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

i n d i c a t i o n   s y s t e m   f o r   s u c h   p r e s s e s .  
One  w e l l - k n o w n   t y p e   o f   m e c h a n i c a l   p r e s s  

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

g u i d e d   t h e r e i n   w i t h   a t   l e a s t   one  c r a n k s h a f t  

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

c o n n e c t e d   to   t h e   s l i d e   by  a  c o n n e c t i o n   so  t h a t  

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

to  r e c i p r o c a t e .   In  o r d e r   to  p r o v i d e   s u f f i c i e n t  

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

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

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

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

s p e e d   c o u p l i n g ,   s u c h   as  an  eddy   c u r r e n t   c o u p l i n g  

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

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

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

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

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

to  t h e   c r a n k s h a f t   as  l o n g   as  t h e   c l u t c h  i s   d e -  

e n e r g i s e d .   When  t h e   c l u t c h   i s   e n e r g i s e d ,   h o w e v e r ,  

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



t h e   c r a n k s h a f t ,   w h i c h   g e n e r a l l y   r u n s   a t   t h e   s a m e  

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

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

i s   g r e a t e r   or   l e s s   t h a n   1 : 1 .   A  t a c h o m e t e r  

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

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

of   t h e   s p e e d   of  t h e   f l y w h e e l .  

P r e s s e s   w h i c h   u t i l i s e   a  m a s s i v e   f l y w h e e l  

f o r   t h e   s t o r a g e   of   k i n e t i c   e n e r g y   h a v e   a  c h a r a c t e r -  

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

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

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

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

a  m e c h a n i c a l   p r e s s   i s   q u i t e   m a s s i v e   and   t h e r e   i s  

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

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

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

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

can  be  a t t a i n e d .   A c c o r d i n g l y ,   t h e   s p e e d - t i m e  

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

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

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

s e v e r a l   c y c l e s   of   t h e   p r e s s   as  t h e   m e c h a n i c a l  

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

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

In  some  t o o l i n g   a p p l i c a t i o n s ,   i t   i s  

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

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

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

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



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

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

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

s i n c e   t h i s   e n e r g y   i s   t a k e n   f r o m   t h e   f l y w h e e l ,  

t h e   s l o w   down  e f f e c t   can  be  e l i m i n a t e d   by  i n c r e a s i n g  

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

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

m u s t   be  m a i n t a i n e d   a t   i t s   n o r m a l   r u n n i n g   l e v e 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   a  

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

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

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

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

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

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

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

and  s e c o n d   m e a n s   a c t i v a t e d   o n l y   when  t h e   c l u t c h  

i s   e n e r g i s e d   and  w h i c h ,   when  d e - a c t i v a t e d ,   a l l o w s  

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

c a u s e   t h e   f l y w h e e l   to  be  d r i v e n   a t   h i g h e r   t h a n  

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

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

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

s p e e d .  

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

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

p r e s s   to  be  s t a r t e d   and  o p e r a t e d   on  i t s   f i r s t  

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

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

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



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

when   t h e   c l u t c h   i s   d e - e n e r g i s e d .   When  t h e  

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

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

p r o p e r   s p e e d   w i l l   be  r e a l i s e d   on  t h e   f i r s t   s t r o k e  

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

to   s e t   t h e   p r e s s   s p e e d   a t   t h e   n o r m a l   l e v e l ,   t h e  

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

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

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

t h a t   t h e   c l u t c h   i s   d e - e n e r g i s e d .  

When  t h e   c l u t c h   i s   e n e r g i s e d   and   t h e  

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

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

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

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

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

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

c o n d i t i o n   as   i t   o t h e r w i s e   w o u l d   once   t h e   d r i v e  

m e c h a n i s m   i s   a c c e l e r a t e d .   In   o r d e r   t h a t   t h e  

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

t h e   c o n t r o l   v o l t a g e   f r o m   t h e   f l y w h e e l   t a c h o m e t e r  

g e n e r a t o r   i s   no  l o n g e r   m o d i f i e d   so  t h a t   t h e   m e t e r  

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

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

P r e f e r a b l y   t h e   f i r s t   and   s e c o n d  

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

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

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

o p p o s i t e   s t a t e s ,   t h a t   i s   to  say   when  one  i s   o p e n ,  



t h e   o t h e r   i s   c l o s e d ,   and  v i c e   v e r s a .  

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

a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   so  as  t o  

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

to  t h e   p r e s s   o p e r a t o r   t h e   s p e e d   t h e r e o f   i s   t h u s  

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

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

s p e e d   when  t h e   c l u t c h   i s   d e - e n e r g i s e d   and  t h e n  

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

when  t h e   c l u t c h   i s   e n e r g i s e d   and   c a u s i n g   t h e  

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

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

t h e   c l u t c h   i s   d e - e n e r g i s e d   and   t h e   f l y w h e e l   i s  

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

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

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

An  e x a m p l e   of  m e c h a n i c a l   p r e s s   i n  

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

w h i c h : -  

F i g u r e   1  i s   a  d i a g r a m m a t i c   v i e w   o f  

t h e   p r e s s ;   a n d  

F i g u r e   2  i s   a  s c h e m a t i c   d i a g r a m   of  a  

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

t h e   p r e s s   of  F i g u r e   1 .  

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

shown  i n   F i g u r e   2  i s   i n t e n d e d   to   be  i n c o r p o r a t e d  

w i t h   a  m e c h a n i c a l   p r e s s   2  ( F i g u r e   1)  w h i c h   m a y  
be  of  t h e   c o n v e n t i o n a l   v a r i e t y ,   and  i n c l u d e s   a  

r e c i p r o c a t i n g   s l i d e   3  m e c h a n i c a l l y   d r i v e n   by  a  



d r i v e   a s s e m b l y   4,  s u c h   as  a  c r a n k s h a f t   a n d  

c o n n e c t i o n   a s s e m b l y .   The  c r a n k s h a f t   5  i s   c o n n e c t e d  

to  a  m a s s i v e   f l y w h e e l   6,  w h i c h   i n   t u r n   i s   b e l t  

d r i v e n   by  an  e l e c t r i c   m o t o r   7  t h r o u g h   a  v a r i a b l e  

s p e e d   d r i v e   m e c h a n i s m   8.  Fo r   e x a m p l e ,   t h e  

s p e e d   a t   w h i c h   m o t o r   o u t p u t   s h a f t   i s   d r i v e n   m a y  
be  c o n t r o l l e d   by  an  eddy   c u r r e n t   c o u p l i n g .   A s  

i s   c o n v e n t i o n a l ,   t h e   f l y w h e e l   6  i s   r o t a t e d  

c o n t i n u o u s l y   by  t h e   m o t o r   7  a t   a  s p e e d   s e l e c t e d  

by  t h e   p r e s s   o p e r a t o r ,   and  t h e   c r a n k s h a f t   5  i s  

r o t a t e d   o n l y   when  a  c l u t c h   9  i s   e n e r g i s e d   t h e r e b y  

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

t h e   f l y w h e e l   6  to   t h e   c r a n k s h a f t   5,  w h i c h   i n  

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

T u r n i n g   now  to  F i g u r e   2,  t h e   a s s e m b l y  

of   m o t o r ,   c l u t c h   and   f l y w h e e l   i n d i c a t e d   at  1 0  

i s   c o n t r o l l e d   by  a  c o n v e n t i o n a l   s p e e d   c o n t r o l   1 2 ,  

w h e r e b y   t h e   f l y w h e e l   6  r o t a t e s   c o n t i n u o u s l y   a t  

t h e   p r e - s e t   s p e e d .   A  c o n t r o l   v o l t a g e   f o r   s p e e d  

c o n t r o l   12  i s   d e r i v e d   f r o m   p o t e n t i o m e t e r   14  a n d  

c o n n e c t e d   to   i n p u t   16  by  l i n e   18;   t e r m i n a l   1 7  

and   l i n e   19  c a r r y   a  b i a s   v o l t a g e .  

W i t h   t h e   m o t o r   7  and  f l y w h e e l   6  r u n n i n g  

and   t h e   c l u t c h   9  d e - e n e r g i s e d ,   r e l a y   c o n t a c t s  

20  a r e   c l o s e d   by  a  f l y w h e e l   c o i l   11  t h e r e b y  

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

22  c o n n e c t e d   i n   s e r i e s   w i t h   t h e   p o t e n t i o m e t e r   1 4  

and   a p p l y i n g   to  i n p u t   16  t h e   a p p r o p r i a t e   v o l t a g e  

to  c a u s e   s p e e d   c o n t r o l   12  to  o p e r a t e   t h e   m o t o r   7  

and   f l y w h e e l   6  a t   an  o v e r - s p e e d   c o n d i t i o n .   I n  



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

v o l t a g e   w i l l   be  a p p l i e d   to   i n p u t   16  o v e r   l i n e   1 8  

w i t h   p o t e n t i o m e t e r   22  s h o r t e d   o u t .  

T a c h o m e t e r   g e n e r a t o r   24  w h i c h   i s  

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

an  o u t p u t   v o l t a g e   on  l i n e   26  w h i c h   i s   p r o p o r t i o n a l  

to  t h e   a c t u a l   s p e e d   of   f l y w h e e l   6  w h i c h ,   when  t h e  

f l y w h e e l   6  i s   r u n n i n g   b u t   t h e   c l u t c h   9  i s   n o t  

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

o p e r a t i n g   s p e e d   of   t h e   p r e s s   2.  When  t h e   p r e s s  

o p e r a t o r   i s   a b o u t   to   o p e r a t e   t h e   p r e s s   2,  t h i s  

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

h i g h e r   t h a n   t h e   e v e n t u a l   r u n n i n g   s p e e d   so  t h a t  

when  t he   p r e s s   s l o w s   down  as  t h e   c l u t c h   9  i s  

e n e r g i s e d ,   t h e   f i r s t   s t r o k e   of  t h e   p r e s s   w i l l  

be  a t   t h e   p r o p e r   r u n n i n g   s p e e d .   T h i s   i n v o l v e s  

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

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

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

r e q u i r e s   t h e   o p e r a t o r   to   r e f e r   to  a  t a b l e   f o r   t h e  

p r o p e r   c o n v e r s i o n .   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 ,   h o w e v e r ,   p r e s s   s p e e d   m e t e r   28  i s  

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

p r e s s   a t   a l l   t i m e s ,   w h e t h e r   c l u t c h   9  i s   e n e r g i s e d  

or   n o t .   T h i s   i s   a c c o m p l i s h e d   by  v a r i a b l e  

r e s i s t o r   or  p o t e n t i o m e t e r   30  c o n n e c t e d   i n   p a r a l l e l  

w i t h   n o r m a l l y   open   c o n t a c t s   32  b e t w e e n   t h e   o u t p u t  

26  of  t a c h o m e t e r   g e n e r a t o r   24  and  t h e   i n p u t   3 4  

of  s p e e d   m e t e r   28.  C o n t a c t s   32  a r e   o p e n   w h e n  

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



t h e   v o l t a g e   a t   i n p u t   34  so  t h a t   m e t e r   28  w i l l  

r e a d   l o w .   T h u s ,   even   t h o u g h   f l y w h e e l   6  m a y  
be  r o t a t i n g   a t   i t s   o v e r - s p e e d   l e v e l ,   p o t e n t i o m e t e r  

30  c a u s e s   m e t e r   28  to  i n d i c a t e   to  t h e   o p e r a t o r  

t h a t   t h e   p r e s s   i s   s e t   p r o p e r l y   f o r   an  e v e n t u a l  

p r e s s   r u n n i n g   s p e e d   a t   t h e   d e s i r e d   l e v e l .  

P o t e n t i o m e t e r   22  i s   a d j u s t a b l e   f o r   t h e  

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

p r e s s   2,  and   p o t e n t i o m e t e r   14  i s   s e t   f o r   t h e  

p r o p e r   o v e r - s p e e d   l e v e l   n e c e s s a r y   to   c o m p e n s a t e  

f o r   t h i s   i n e r t i a l   s l o w - d o w n .   In   o p e r a t i o n ,  

b e f o r e   c l u t c h   9  i s   e n e r g i s e d ,   p o t e n t i o m e t e r   2 2  

i s   s h o r t e d   o u t   and  t h e   h i g h   v o l t a g e   on  l i n e   1 8  

c a u s e s   f l y w h e e l   6  to  be  r o t a t e d   i n   an  o v e r - s p e e d  

c o n d i t i o n .   S i n c e   c o n t a c t s   32  a r e   o p e n ,  

p o t e n t i o m e t e r   30  c a u s e s   m e t e r   28  to  i n d i c a t e  

t h e   p r e - s e t   s p e e d   t h a t   t h e   p o t e n t i o m e t e r   14  i s  

s e t   f o r .   When  c l u t c h   9  i s   e n g a g e d ,   h o w e v e r ,  

r e l a y   c o n t a c t s   20  a r e   o p e n e d   and   r e l a y   c o n t a c t s  

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

p o t e n t i o m e t e r   22  i n   s e r i e s   w i t h   l i n e   18  so  t h a t  

a  l o w e r   v o l t a g e   i s   a p p l i e d   a t   i n p u t   16  t h e r e b y  

c a u s i n g   s p e e d   c o n t r o l   12  to   r u n   f l y w h e e l   6  a t  

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

s p e e d   of   t h e   p r e s s   t h a t   i s   d e s i r e d   f o r   t h a t  

p a r t i c u l a r   o p e r a t i o n .   S i n c e   c o n t a c t s   32  a r e  

now  c l o s e d ,   p o t e n t i o m e t e r   30  i s   s h o r t e d   o u t   a n d  

m e t e r   28  i s   c o n t r o l l e d   by  t h e   a c t u a l   v o l t a g e  

d e v e l o p e d   on  t h e   o u t p u t   26  of   t a c h o m e t e r   g e n e r a t o r  

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



s p e e d   of  f l y w h e e l   6.  By  s y n c h r o n i s i n g   t h e  

o p e n i n g   of  c o n t a c t s   20  w i t h   t h e   e n e r g i s a t i o n   o f  

c l u t c h   9,  as  soon   as  t h e   p r e s s   s p e e d   i s   s l o w e d  

down,   t h e   l o w e r   v o l t a g e   i n p u t   on  l i n e   18  c a u s e s  

p r e s s   s p e e d   c o n t r o l   21  to   m a i n t a i n   t h e   s p e e d   o f  

f l y w h e e l   6  a t   t h e   s l o w - d o w n   l e v e l   f r o m   t h a t   p o i n t  

on,   r a t h e r   t h a n   p e r m i t t i n g   t h e   s y s t e m   to  s p e e d  

up  a g a i n   to  i t s   o v e r   s p e e d   c o n d i t i o n .   A s s u m i n g  

t h a t   t h e   s y s t e m   i s   o p e r a t i n g   p r o p e r l y ,   m e t e r   1 2  

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

of   t h e   p r e s s ,   r e g a r d l e s s   o f   w h e t h e r   f l y w h e e l   6  

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

s p e e d .   T h i s   m a k e s   i t   e a s y   f o r   t h e   o p e r a t o r  

to   s ee   and  a d j u s t   t h e   a c t u a l   s p e e d   of   t h e   p r e s s  

so  t h a t   t h e   p r o p e r   c o n t i n u o u s   s p e e d   can   b e  

m a i n t a i n e d   once   c l u t c h   9  h a s   b e e n   e n e r g i s e d .  



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

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

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

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

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

t r a i n   when  t h e   c l u t c h   i s   e n e r g i s e d ,   a  s p e e d  

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

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

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

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

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

f l y w h e e l   c h a r a c t e r i s e d   by  f i r s t   m e a n s   30,  3 2  

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

m o d i f y i n g   t h e   v o l t a g e   s u p p l i e d   to   t h e   m e t e r   28  t o  

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

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

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

r u n n i n g   s p e e d ,   and  s e c o n d   m e a n s   20,   22  a c t i v a t e d  

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

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

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

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

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

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

r u n n i n g   s p e e d .  

2.  A  p r e s s   a c c o r d i n g   to   c l a i m   1  c h a r a c t e r -  

i s e d   i n   t h a t   t h e   f i r s t ' a n d   s e c o n d   m o d i f y i n g   m e a n s  

a r e   v a r i a b l e   r e s i s t o r s   or   p o t e n t i o m e t e r s   22,  3 0  

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



c o n t a c t s   20,  32  w h i c h   a r e   a l w a y s   i n   o p p o s i t e   s t a t e s .  

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

to   c l a i m   1  so  as  to  c o n t r o l   t h e   s p e e d   of   t h e  

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

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

to   run   a t   a  s p e e d   h i g h e r   t h a n   a  p r e - s e t   n o r m a l  

r u n n i n g   s p e e d   when  t h e   c l u t c h   i s   d e - e n e r g i s e d  

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

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

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

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

when  t h e   c l u t c h   i s   d e - e n e r g i s e d   and  t h e   f l y w h e e l  

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

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

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