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©  Control  device  for  a  hydraulic  press. 
©   A  hydraulicaliy  operated  cutting  press  of  the  moving  bed 
type  has  four  piston-and-cylinder  arrangements  (C1-C4) 
arranged  at  or  adjacent  each  corner  of  the  cutting  bed  (24)  and 
a  balancing  mechanism  (58)  including  two  balancing  valves 
(BV1,  BV2)  connected  across  diagonally  opposite  corners  of 
the  bed.  The  balancing  valves  (BV1,  BV2)  are  so  connected  to 
their  associated  piston-and-cylinder  arrangements  (C1-C4) 
that  during  a  cutting  stroke  they  control  the  flow  of  exhaust 
fluid  from  said  arrangements,  while  during  a  return  stroke 
they  control  the  flow  of  fluid  supplied  to  said  arrangements.  In 
addition,  the  two  sides  of  each  piston-and-cylinder  arrange- 
ment  (C1-C4)  are  connected  by  a  line  in  which  is  disposed  a 
valve  (CV13,  CV23,  CV33,CV34)  which  is  closed  during  a  cut- 
ting  stroke  of  the  press  and  open  during  a  return  stroke  of  the 
press,  thereby  enabling  fluid  exhausting  from  the  one  side  of 
each  arrangement  during  a  return  stroke  to  be  admitted  to  the 
other  side  thereof. 
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1 .  

CUTTING  PRESS 

T I T L E  

s e e   f r o n t   p a g e  

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

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

and  away  f r o m   t h e   o t h e r   to   e f f e c t   c u t t i n g   and  r e t u r n   s t r o k e s  

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

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

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

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

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

to   t h e   m o v a b l e   p l a t e n   and  e f f e c t i v e   to   c o u n t e r   any  t e n d e n c y  

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

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

c u t t i n g   s t r o k e s   of   t h e   p r e s s .   One  s u c h   c u t t i n g   p r e s s   i s  

d e s c r i b e d   in   GB-A  1 5 9 7 1 1 5 .  

I t   i s   t h e   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   t o  

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

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

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

p r e s e n t   i n v e n t i o n ,   in   a  c u t t i n g   p r e s s   as  s e t   o u t   in  t h e  

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

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

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

e x h a u s t   f l u i d   f rom  s a i d   a r r a n g e m e n t s ,   w h i l e   d u r i n g   a  r e t u r n  

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

a r r a n g e m e n t s   to   e f f e c t   s u c h   s t r o k e ,   and  f u r t h e r   in   t h a t   t h e  

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

c o n n e c t e d   by  a  l i n e   in   w h i c h   i s   d i s p o s e d   a  v a l v e   w h i c h   i s  

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

a  r e t u r n   s t r o k e   t h e r e o f .  

T h i s   a r r a n g e m e n t   b r i n g s   a  n u m b e r   of   a d v a n t a g e s .  

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

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

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



2 .  
0 2 0 / ^ 3 9  

t h e   ' s u p p l y   s i d e '   of   e a c h   c y l i n d e r   d u r i n g   t h e   r e t u r n   s t r o k e ,  

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

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

to  be  a b l e   t o   a c c o m m o d a t e   t h e   h i g h e r   f l u i d   f l o w  

5  r e q u i r e m e n t s ;   t h a t   i s   to   s a y ,   t h e   m a j o r i t y   of   t h e   p i p e   H a r e ,  

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

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

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

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

10  to   cope   w i t h   t h e   a d d e d   f l u i d   f l o w .  

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

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

t h e   u t i l i s a t i o n   of   e x h a u s t   f l u i d   in   t h e   a f o r e m e n t i o n e d  

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

15  v a l v e   as  b o t h   a  f l o w   c o n t r o l   on  t h e   e x h a u s t   f l u i d   d u r i n g   a  

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

t h e   r e t u r n   s t r o k e   ( i t   b e i n g   more   u s u a l   f o r   t h e   b a l a n c i n g  

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

e x h a u s t   f l u i d   o n l y   d u r i n g   b o t h   c u t t i n g   and  r e t u r n   s t r o k e s )   . 
20  In   one   e m b o d i m e n t   o f   t h e   i n v e n t i o n ,   t h e  

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

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

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

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

25  l i n k a g e   a r r a n g e m e n t s   by  w h i c h   s a i d   b a l a n c i n g   v a l v e s   a r e  

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

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

e a c h   b a l a n c i n g   v a l v e   b e i n g   c o n n e c t e d   to   t h e   t w o  

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

30  c o r n e r s .   A  s i g n i f i c a n t   a d v a n t a g e   i s   t h u s   a c h i e v e d   in  s u c h  

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

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

say  l o c a t e d   in   a  r e g i o n   away  f rom  t h e   c e n t r e   of  t h e   p r e s s ,  

e . g .   t o w a r d s   one  of   t h e   c o r n e r s   t h e r e o f ,   a d j a c e n t   one  of  t h e  

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

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

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

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

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

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

p l a t e n   b a c k   to   a  p a r a l l e l   c o n d i t i o n .   Such  an  a r r a n g e m e n t ,  
i t   w i l l   be  a p p r e c i a t e d ,   i s   n o t   p o s s i b l e   w h e r e   t h e   b a l a n c i n g  

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

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

t h e   or   e a c h   b a l a n c i n g   v a l v e   in   t h e   c u t t i n g   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 ,   p r e f e r a b l y   e a c h   of   t h e   v a l v e s  

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

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

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

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

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

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

v a l v e s .   F u r t h e r m o r e ,   p r e f e r a b l y   t h e   or  e a c h   b a l a n c i n g  

v a l v e s   has   two  p o r t s   a t   one  s i d e   c o n n e c t e d   in   common,  w h e n  

t h e   v a l v e   i s   in   e q u i l i b r i u m ,   to   a  t h i r d   p o r t   a t   t h e   o t h e r  

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

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

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

one  of  s a i d   p a i r   i s   c l o s e d   and  t h e   o t h e r   o p e n ,   w h i l e   in   a  

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

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

v a l v e s   i s   c l o s e d   as  a f o r e s a i d   by  p r e s s u r e   f l u i d   s u p p l i e d   t o  

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

For   e n h a n c i n g   t h e   f l o w - d i v i d i n g   f u n c t i o n   of   t h e  

two  b a l a n c i n g   v a l v e s ,   in  a  p r e s s   w h e r e i n   t h e   h y d r a u l i c a l l y  

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

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

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

s u p p l i e d   w i t h   p r e s s u r e   f l u i d   f rom  a  common  l i n e .  
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In  a  p r e f e r r e d   e m b o d i m e n t   of   t h e   c u t t i n g   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   t h e   u p p e r   one   of   t h e   p l a t e n s  

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

f o r w a r d ,   o p e r a t i v e ,   p o s i t i o n ,   in   w h i c h   i t   i s   in   o p p o s e d  
5  r e l a t i o n s h i p   w i t h   t h e   o t h e r ,   l o w e r ,   p l a t e n ,   and  a  r e t r a c t e d  

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

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

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

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

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

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

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

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

s a i d   h y d r a u l i c a l l y   o p e r a t e d   means   i s   in   q u e s t i o n .  
15  A l s o   in   a  p r e f e r r e d   e m b o d i m e n t   of   t h e   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   t h e   m o v a b l e   p l a t e n   i s  

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

T h e r e   now  f o l l o w s   a  d e t a i l e d   d e s c r i p t i o n ,   to   b e  

r e a 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 ,   of   o n e  
20  c u t t i n g   p r e s s   in   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 .   I t   w i l l   b e  

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

d e s c r i p t i o n   m e r e l y   by  way  of   n o n - l i m i t i n g   e x a m p l e .  

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

F i g u r e   1  i s   a  l e f t   h a n d   s i d e   v i e w   of   t h e   c u t t i n g  
25  p r e s s   in   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 ;  

F i g u r e   2  i s   a  f r a g m e n t a r y   v i e w ,   t a k e n   f rom  t h e  

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

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

r i g h t   h a n d   s i d e   of   t h e   c u t t i n g   p r e s s   shown  in  F i g u r e   1;  a n d  

30  F i g u r e   4  i s   a  s c h e m a t i c   d i a g r a m   s h o w i n g   a  

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

F i g u r e   5  i s   a  s c h e m a t i c   d i a g r a m   s h o w i n g   p a r t   o f  

t h e   e l e c t r i c a l   c i r c u i t   of   t h e   p r e s s   in   a c c o r d a n c e   w i t h   t h e  
35  i n v e n t i o n ;  
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F i g u r e   6  i s   a  s c h e m a t i c   d i a g r a m   s h o w i n g   d e t a i l s   o f  

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

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

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

a  c o n t r o l   a r r a n g e m e n t   f o r   " h e a d   f o r w a r d "   and  " h e a d   r e t r a c t "  

m o v e m e n t   ; 

F i g u r e   8  i s   a  s c h e m a t i c   v i e w   of   s e t t i n g   means   f o r  

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

F i g u r e   9  i s   a  s c h e m a t i c   d i a g r a m   of   a  l i g h t   s c r e e n  

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

The  c u t t i n g   p r e s s   in   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  

now  to   be  d e s c r i b e d   c o m p r i s e s   a  f a b r i c a t e d   f r a m e   made  up  o f  

a  b a s e   s t r u c t u r e   10  ,  u p s t a n d i n g   l e g   m e m b e r s   12,  c r o s s   s t r a p s  

14  and  f o r e - a n d - a f t   s t r a p s   16.  The  v a r i o u s   i n t e g e r s   of   t h e  

f r a m e   a r e   made  up  of   t u b u l a r   s t e e l ,   and  t h e   s t r u c t u r e   i s  

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

p a r t s   of   t h e   p r e s s .  
C a r r i e d   by  t h e   f r a m e   a r e   two  r a i l   m e m b e r s   20  w h i c h  

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

s e c t i o n a l   s h a p e   of  e a c h   r a i l   member   20  can   be  s e e n   f r o m  

F i g u r e   2  ,  f r om  w h i c h   i t   can   be  s e e n   t h a t   e a c h   member   has   a  

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

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

The  p r e s s   in   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  

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

h e a d   22  and  a  c u t t i n g   bed  24.   As  i s   c o n v e n t i o n a l ,   t h e  

c u t t i n g   h e a d   22  i s   p r o v i d e d   on  i t s   u n d e r - s u r f a c e   w i t h   a  

s t r i k e r   p l a t e   26  and  t h e   c u t t i n g   bed   s u p p o r t s   a  c u t t i n g   p a d  

28.  For   f a c i l i t a t i n g   f e e d i n g   of   m a t e r i a l   to   be  c u t   f rom  a  

s u p p l y   ( n o t   shown)   w h i c h   may  be  l o c a t e d   a t   t h e   r e a r   of  t h e  

c u t t i n g   p r e s s ,   a  t r a y   member   30  i s   c a r r i e d   by  t h e   f r a m e   a n d  

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

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

t h e   u p p e r   s u r f a c e   of  t h e   c u t t i n g   pad  28,  h e i g h t   a d j u s t m e n t  

means   32  b e i n g   p r o v i d e d   ( s e e   F i g u r e   1)  f o r   t h i s   p u r p o s e .  
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The  c u t t i n g   h e a d   22  i s   s u p p o r t e d   by  t h e   r a i l  

m e m b e r s   20  f o r   m o v e m e n t   f o r e - a n d - a f t   of  t h e   c u t t i n g   p r e s s  
b e t w e e n   a  f o r w a r d ,   o p e r a t i v e ,   p o s i t i o n ,   in   w h i c h   i t   l i e s   i n  

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

5  r e t r a c t e d   p o s i t i o n .   Power   m e a n s   ( f l u i d   p r e s s u r e   o p e r a t e d  

m e a n s )   f o r   e f f e c t i n g   s u c h   m o v e m e n t   of   t h e   c u t t i n g   h e a d   22  i s  

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

a r r a n g e m e n t   a  c y l i n d e r   34  of   w h i c h   i s   c a r r i e d   in   t h e   c u t t i n g  

h e a d   22  w i t h   a  r e a r w a r d l y   p r o j e c t i n g   p i s t o n   r o d   36  c o n n e c t e d  

10  a t   i t s   r e a r w a r d   end  to   a  c r o s s   s t r a p   14  of   t h e   f r a m e .   F o r  

f a c i l i t a t i n g   t h e   m o v e m e n t   o f   t h e   c u t t i n g   h e a d   22  on  t h e   r a i l  

m e m b e r s   20,   f u r t h e r m o r e ,   t h e   u p p e r m o s t   s u r f a c e   of   e a c h   r a i l  

member   i s   p r o v i d e d   w i t h   a  s l i d e   s u r f a c e   38  on  w h i c h   a  

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

15  a d d i t i o n   a t   t h e   l e f t   h a n d   end   of   t h e   c u t t i n g   h e a d   22  a r e  

p r o v i d e d   two  r o l l s   40  w h i c h   e n g a g e   o p p o s i t e   s i d e s   of   t h e  

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

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

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

20  a d d i t i o n   h e l d   a g a i n s t   h e i g h t w i s e   m o v e m e n t   r e l a t i v e   to   t h e  

r a i l s   by  p r o j e c t i o n s   42  w h i c h   a r e   p r o v i d e d   on  b l o c k s  

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

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

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

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

m e m b e r s   ( s e e   F i g u r e   2)  d u r i n g   a  c u t t i n g   s t r o k e   of  t h e   p r e s s  
and  t h e r e b y   d e t e r m i n e   t h e   h e i g h t w i s e   p o s i t i o n   of   t h e   c u t t i n g  

h e a d .  

The  r a i l   m e m b e r s   20  a r e   p r e f e r a b l y   s t e e l   f o r g i n g s  

30  w h i c h   h a v e   u n d e r g o n e   a  h e a t   t r e a t m e n t .  

The  c u t t i n g   p r e s s   in  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  

i s   a  s o - c a l l e d   " m o v i n g   bed  p r e s s " ;   t h a t   i s   to   s a y ,   c u t t i n g  
and  r e t u r n   s t r o k e s   of  t h e   p r e s s   a r e   e f f e c t e d   by  m o v e m e n t   o f  

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

35  22.  For   e f f e c t i n g   s u c h   m o v e m e n t   of   t h e   c u t t i n g   bed   f l u i d  

p r e s u r e   o p e r a t e d   means   c o n s t i t u t e d   by  f o u r  
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p i s t o n - a n d - c y l i n d e r   a r r a n g e m e n t s   C l , C 2 , C 3 , C 4   i s   p r o v i d e d .  

More  p a r t i c u l a r l y ,   c y l i n d e r s   46  of   s a i d   a r r a n g e m e n t s   a r e  

m o u n t e d   one  a t   o r   a d j a c e n t   e a c h   c o r n e r   Of  t h e   c u t t i n g   bed   2 4  

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

5  S e c u r e d   a t   t h e   u p p e r   end  of   e a c h   p i s t o n   r o d   48  i s   a  y o k e  

member   50  w h i c h   i s   b i f u r c a t e d ,   t h e r e   b e i n g   m o u n t e d   i n ,   a n d  

e x t e n d i n g   a c r o s s ,   t h e   l e g   p o r t i o n s   t h e r e o f   a  t r u n n i o n   p i n   52  

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

of  a  s p h e r i c a l   (o r   b a l l   end)   b e a r i n g   54.  For   a c c o m m o d a t i n g  

10  t h e   b e a r i n g s   54  e a c h   r a i l   member   20  has   two  i n t e g r a l  

d o w n w a r d l y   d e p e n d i n g   l u g s   56  a p p r o p r i a t e l y   s p a c e d   a l o n g   t h e  

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

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

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

15  24  i s   s u s p e n d e d   f rom  t h e   r a i l   m e m b e r s   20  t h r o u g h   t h e  

p i s t o n - a n d - c y l i n d e r   a r r a n g e m e n t s   C 1 , C 2 , C 3 , C 4   and  t h e   s w i v e l  

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

of   c u t t i n g   l o a d s   t a k e s   p l a c e   t h r o u g h   t h e   r a i l   m e m b e r s   20  

o n l y   and  f u r t h e r   t h e   c u t t i n g   bed  24  i s   c a p a b l e   of   l i m i t e d  

20  t i l t i n g   m o v e m e n t   d u r i n g   a  c u t t i n g   s t r o k e ,   f o r   r e a s o n s  

r e f e r r e d   to   l a t e r .  

The  c u t t i n g   p r e s s   in   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  

a l s o   c o m p r i s e s   a  b a l a n c i n g   m e c h a n i s m   g e n e r a l l y   d e s i g n a t e d   58  

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

25  c o u n t e r   any  t e n d e n c y   of   t h e   c u t t i n g   bed  to   t i l t ,   and  t h u s   t o  

m a i n t a i n   o p p o s e d   s u r f a c e s   of   t h e   s t r i k e r   p l a t e   26  a n d  

c u t t i n g   pad  28  p a r a l l e l ,   or  s u b s t a n t i a l l y   so ,   d u r i n g   a  

c u t t i n g   s t r o k e   of   t h e   p r e s s .   The  b a l a n c i n g   m e c h a n i s m   i s  

g e n e r a l l y   as  d e s c r i b e d   in   EP-A  6 7 0 3 7 ,   to   w h i c h   r e f e r e n c e  

30  s h o u l d   be  made  f o r   f u r t h e r   d e t a i l s .   T h u s ,   t h e   b a l a n c i n g  

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

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

h a n d   c o r n e r   of   t h e   c u t t i n g   bed  24,  a  l i n k   60  w h i c h   i s  

p i v o t a l l y   c o n n e c t e d   in   t u r n   to   one  arm  of  a  b e l l   c r a n k   l e v e r  

35  62.   The  b e l l   c r a n k   l e v e r   62  i s   p i v o t t e d   on  a  b r a c k e t   on  t h e  

f r a m e   and  t h e   o t h e r   arm  t h e r e o f   i s   c o n n e c t e d   to   a  rod   64 
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( c o r r e s p o n d i n g   to   t h e   r o d   (or   l i n k )   38  of   t h e   m e c h a n i s m  

d e s c r i b e d   in   EP-A  6 7 0 3 7 ) .   T h u s ,   t h r o u g h   t h e   rod   64  t h e  

f r o n t   r i g h t   h a n d   c o r n e r   o f   t h e   c u t t i n g   bed   24  i s   c o n n e c t e d  

to   t h e   s p o o l   of  a  f i r s t   b a l a n c i n g   v a l v e   BV1  ( F i g u r e   4)  t o  

5  w h i c h   t h e   l e f t   h a n d   r e a r w a r d   c o r n e r   of   t h e   c u t t i n g   bed  24  i s  

a l s o   c o n n e c t e d ,   t h r o u g h   a  f u r t h e r   r o d   68  ( c o r r e s p o n d i n g   t o  

t h e   r o d   (or   l i n k )   44  o f   s a i d   EPC  a p p l i c a t i o n )   and  a  l i n k a g e  

i n c l u d i n g   a  p i v o t   s h a f t   70  e x t e n d i n g   r e a r w a r d l y   of  t h e   p r e s s  

a  f i r s t   l e v e r   22  m o u n t e d   a t   t h e   r e a r w a r d   end  of   s a i d   s h a f t s  

10  70,   and  a  s e c o n d   l e v e r   74  p i v o t a l l y   m o u n t e d   a t   s a i d   l e f t  

h a n d   r e a r w a r d   c o r n e r   o f   t h e   c u t t i n g   bed   2 4 .  

The  r e a r w a r d   r i g h t   h a n d   c o r n e r   of   t h e   c u t t i n g   b e d  

i s   s i m i l a r l y   c o n n e c t e d   by  a  l e v e r   ( n o t   shown)  and  a  b e l l  

c r a n k   l e v e r   76  p i v o t t e d   on  a  b r a c k e t   on  t h e   f r a m e   a n d  

15  t h r o u g h   a  r o d   78  to   t h e   s p o o l   of   a  s e c o n d   b a l a n c i n g   v a l v e  

BV2  ( F i g u r e   4)  t o   w h i c h   t h e   f o r w a r d   l e f t   h a n d   c o r n e r   of  t h e  

c u t t i n g   bed   24  i s   a l s o   c o n n e c t e d ,   t h r o u g h   a  rod   80,  a  

f o r w a r d l y   e x t e n d i n g   p i v o t   s h a f t   82,  a  t h i r d   l i n k   84,  and  a  

s e c o n d   l i n k   86  p i v o t a l l y   m o u n t e d   a t   s a i d   f o r w a r d   l e f t   h a n d   . 
20  c o r n e r .  

The  c u t t i n g   p r e s s   in   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  

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

d e s c r i b e d   in   EP-A  6 7 0 3 7 .  

The  o p e r a t i o n   of   t h e   p r e s s   in   a c c o r d a n c e   w i t h   t h e  

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

by  a  h y d r a u l i c   c i r c u i t   i l l u s t r a t e d   in   F i g u r e   4.  From  t h i s  

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

t h e   w h o l e   c i r c u i t   by  m e a n s   of   a  s i n g l e   pump  P  d r i v e n   by  a  

m o t o r   M.  An  e l e c t r o n i c a l l y   c o n t r o l l e d   p r e s s u r e   r e l i e f   v a l v e  

30  s y s t e m   g e n e r a l l y   d e s i g n a t e d   90  i s   a l s o   p r o v i d e d   f o r  

c o n t r o l l i n g   t h e   p r e s s u r e   of  t h e   f l u i d   in   t h e   s y s t e m .   T h i s  

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

v a l v e   s y s t e m   90  (as  w i l l   be  d e s c r i b e d   l a t e r )   . 
The  h y d r a u l i c   c i r c u i t   a l s o   c o m p r i s e s   a  t h r e e - w a y  

35  s o l e n o i d   v a l v e   SVC  w h i c h ,   when  in  i t s   c e n t r a l   p o s i t i o n   ( s e e  

F i g u r e   4)  ,  c l o s e s   o f f   t h e   f o u r   p i s t o n - a n d - c y l i n d e r  
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a r r a n g e m e n t s   Cl  ,  C2  ,  C3  ,  C4  f rom  t h e   s o u r c e   of   p r e s s u r e  
f l u i d   and  in   a d d i t i o n   f rom  t a n k   T .  

W i t h   t h e   p r e s s   in   i t s   r e s t   p o s i t i o n   (as   shown  i n  

F i g u r e   4)  ,  a c t u a t i o n   of   t h e   s o l e n o i d   v a l v e   SVC  to  move  i t s  

s p o o l   to   t h e   l e f t   ( v i e w   in   F i g u r e   4)  c a u s e s   p r e s s u r e   f l u i d  

t o   be  s u p p l i e d   a l o n g   l i n e   100 ,   b y p a s s i n g   a  r e s t r i c t o r   v a l v e  

a r r a n g e m e n t   102  and  p a s s i n g   t h r o u g h   c h e c k   v a l v e s   104  t o   t h e  

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

At  t h e   same  t i m e ,   p r e s s u r e   f l u i d   p a s s e s   a l o n g   a  l i n e   106  t o  

e a c h   of   f o u r   c a r t r i d g e   v a l v e s   CV12,  CV32,  CV42,  CV22  t o  

c a u s e   them  to   be  c l o s e d   and  a l s o   a l o n g   b r a n c h   l i n e s   108  t o  

f o u r   f u r t h e r   c a r t r i d g e   v a l v e s   CV13,  CV23,  CV33,  CV43,  t o  

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

a  l i n e   109  by  w h i c h   t h e   o p p o s i t e   s i d e s   of   i t s   a s s o c i a t e d  

p i s t o n - a n d - c y l i n d e r   a r r a n g e m e n t   can   be  c o n n e c t e d ,   as  w i l l   b e  

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

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

a r r a n g e m e n t s .   At  t h e   same  t i m e ,   e x h a u s t   f l u i d   f r o m  

p i s t o n - a n d - c y l i n d e r   a r r a n g e m e n t s   C3,  Cl  i s   e x h a u s t e d  

r e s p e c t i v e l y   t h r o u g h   f u r t h e r   c a r t r i d g e   v a l v e s   CV31,  CVl l   t o  

t h e   b a l a n c i n g   v a l v e   BVl  ,  and  e x h a u s t   f l u i d   f r o m  

p i s t o n - a n d - c y l i n d e r   a r r a n g e m e n t s   C4,  C2  i s   e x h a u s t e d  

r e s p e c t i v e l y   v i a   c a r t r i d g e   v a l v e s   CV41,  CV21  to   b a l a n c i n g  

v a l v e   BV2.  W h i l e   t h e   o p p o s e d   s u r f a c e s   of   t h e   s t r i k e r   p l a t e  

26  and  c u t t i n g   pad  28  r e m a i n   p a r a l l e l ,   t h e   b a l a n c i n g   v a l v e s  

r e m a i n   in   an  e q u i l i b r i u m   s t a t e   (as  i l l u s t r a t e d   in   F i g u r e   4)  

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

f rom  e a c h   of   t h e   c a r t r i d g e   v a l v e s ,   s u c h   e x h a u s t   f l u i d  

e x h a u s t i n g   t h r o u g h   s o l e n o i d   v a l v e   SVC  to   t a n k   T.  In  t h e  

e v e n t   t h a t   t h e   o p p o s e d   s u r f a c e s   b e c o m e   no  l o n g e r   p a r a l l e l ,  

t h e n   t h r o u g h   t h e   b a l a n c i n g   m e c h a n i s m   58  t h e   s p o o l   of   t h e  

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

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

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

and  to   c o r r e c t   i t .  
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I t   w i l l   be  a p p r e c i a t e d   t h a t ,   in   o r d e r   f o r   t h e  

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

c u t t i n g   bed   to   be  a b l e   to   t i l t ,   and  i n d e e d   w i t h o u t   b i n d i n g  

f o r c e s   a r i s i n g   w h i c h   t h e n   h a v e   to   be  o v e r c o m e   by  t h e  

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

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

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

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

f u r t h e r m o r e ,   i t   i s   p o s s i b l e ,   in  t h e   c a s e   of   a  v e r y   o f f - s e t  

10  l o a d   b e t w e e n   t h e   p l a t e n s ,   n o t a b l y   when  t h e   l o a d   i s   p l a c e d  

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

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

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

a t   t h e   same  t i m e   a l l o w i n g   f u l l   f l o w   f rom  t h e  

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

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

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

t h e i r   b a l a n c i n g   v a l v e   in   e q u i l i b r i u m )   ,  so  t h a t   e f f e c t i v e l y  

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

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

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

b e d .   In  t h i s   way ,   t h e r e f o r e ,   w h e r e   s u c h   an  o f f - s e t   l o a d  

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

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

25  In  a  r e t u r n   s t r o k e   of   t h e   c u t t i n g   bed   24,  t h e  

f u n c t i o n   of   t h e   b a l a n c i n g   v a l v e s   BV1  ,  BV2  i s   a l t e r e d   so  t h a t  

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

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

F i g u r e   4)  i s   e f f e c t i v e   to   c h a n n e l   t h e   p r e s s u r e   f l u i d   t h r o u g h  

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

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

t h e   pump  P  a l o n g   l i n e s   110  to   t h e   v a l v e s   and  a l s o   t h r o u g h  

b r a n c h   l i n e s   112  to  c a r t r i d g e   v a l v e s   CV31,  CV11,  CV21,  CV41 

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

35  o p e n   c a r t r i d g e   v a l v e s   CV12,  CV32,  CV42,  CV22.  P r e s s u r e  

f l u i d   i s   t h u s   s u p p l i e d   v i a   c a r t r i d g e   v a l v e s   CV12,  CV32  f r o m  
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b a l a n c i n g   v a l v e   BVl  r e s p e c t i v e l y   to   p i s t o n - a n d - c y l i n d e r  

a r r a n g e m e n t s   C l ,   C3,  and  f u r t h e r   v i a   c a r t r i d g e   v a l v e s   C V 4 2 ,  

CV22  f rom  b a l a n c i n g   v a l v e   BV2  r e s p e c t i v e l y   t o  

p i s t o n - a n d - c y l i n d e r   a r r a n g e m e n t s   C4,  C2.  Any  t e n d e n c y   o f  

t h e   c u t t i n g   bed  24  to   t i l t   i s   t h u s   a g a i n   c o u n t e r e d   by  t h e  

b a l a n c i n g   m e c h a n i s m   58,   b u t   in   t h i s   c a s e   ( s i n c e   h e a v y   l o a d s  

w i l l   n o t   g e n e r a l l y   a r i s e ,   and  in   any  e v e n t   o f f - s e t   l o a d s  

p r e s e n t   no  p r o b l e m )   ,  t h e   b a l a n c i n g   t a k e s   p l a c e   u s i n g   t h e  

s u p p l y   f l u i d .  

In  t h e   p r e s s   in  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 ,  

f u r t h e r m o r e ,   d u r i n g   t h e   r e t u r n   s t r o k e ,   t h e   b r a n c h   l i n e s   1 0 8  

a r e   e x h a u s t e d ,   t h e r e b y   c a u s i n g   c a r t r i d g e   v a l v e s   CV13,  C V 2 3 ,  

CV33,  CV43  to   o p e n   w h e r e b y ,   in  c o n j u n c t i o n   w i t h   t h e   c h e c k  

v a l v e s   104,   w h i c h   s e r v e   to   p r e v e n t   e x h a u s t   to   t a n k   of   t h e  

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

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

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

s u p p l i e d   a l o n g   t h e   l i n e s   114  c o n n e c t i n g   t h e   b a l a n c i n g   v a l v e s  

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

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

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

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

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

w o u l d   n o t   be  a b l e   to   be  p r o v i d e d   i f   b a l a n c i n g   w e r e   to   t a k e  

p l a c e   u t i l i s i n g   t h e   e x h a u s t   f l u i d   (as  i s   t h e   c a s e   w i t h   t h e  

c u t t i n g   s t r o k e )   .  The  s y s t e m   of  c a r t r i d g e   v a l v e s   t h u s  

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

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

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

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

In  t h e   p r e s s   in  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   t h e  

same  pump  P  i s   u s e d   f o r   n o t   o n l y   e f f e c t i n g   c u t t i n g   a n d  

r e t u r n   s t r o k e s   of   t h e   p r e s s ,   b u t   a l s o   f o r e - a n d - a f t   m o v e m e n t  

of  t h e   c u t t i n g   h e a d   22.  To  t h i s   e n d ,   t h e   pump  P  t h u s  

s u p p l i e s   p r e s s u r e   f l u i d   a l o n g   a  l i n e   116 ,   v i a   a  c o n t r o l  

v a l v e   a r r a n g e m e n t   g e n e r a l l y   d e s i g n a t e d   118  ( to   be  r e f e r r e d  
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to  h e r e i n a f t e r )   to   a  t h r e e - w a y   s o l e n o i d   v a l v e   SVH.  In  i t s  

c e n t r a l   p o s i t i o n   ( shown   in   F i g u r e   4)  t h e   v a l v e   SVH  p r e v e n t s  

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

3 4 , 3 6 ,   w h i l e   s h i f t i n g   t h e   s p o o l   of   s a i d   v a l v e   c a u s e s  

5  m o v e m e n t   of   t h e   p i s t o n   of   s a i d   a r r a n g e m e n t   in  one  d i r e c t i o n  

or  a n o t h e r ,   as  a p p r o p r i a t e .  

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

c i r c u i t ,   t h e   p r e s s   in   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  

c o m p r i s e s   an  e l e c t r i c a l / e l e c t r o n i c   c i r c u i t   as  shown  in  F i g s .  

10  5  to   9.  T h i s   c i r c u i t   has   a  110V  s u p p l y .   For   s a f e t y  

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

p r e s s   b e i n g   d e s c r i b e d   i s   a  S a f e t y   L i g h t   C u r t a i n   Model   LVD, 

s u p p l i e d   by  E r w i n   S i c k .   T h i s   g u a r d   a r r a n g e m e n t   a l l o w s   t h e  

p r e s s   to   be  o p e r a t e d   m a n u a l l y ,   or  a f t e r   a  s i n g l e   b r e a k   o f  

15  t h e   l i g h t   s c r e e n ,   or   a f t e r   a  d o u b l e   b r e a k   of   t h e   l i g h t  

s c r e e n .  

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

i s   made  to  r e l a y   RL9  ( F i g .   5)  t h r o u g h   n o r m a l l y   c l o s e d  

c o n t a c t s   RL1/1   and  RL4/1   ( b o t h   to   be  r e f e r r e d   t o  

20  h e r e i n a f t e r ) ,   S2  and  P B l / 1 ,   t h e   l a t t e r   b e i n g   c o n t a c t s ,   of  a  

" s t a r t "   b u t t o n .   E n e r g i s i n g   RL9  c l o s e s   i t s   c o n t a c t s   RL9/1   t o  

fo rm  a  h o l d i n g   c i r c u i t .   At  t h i s   s t a g e ,   t h e   g u a r d   i s  

i n o p e r a t i v e   and  i t s   c o n t a c t s   SI  and  S3  a r e   o p e n .   U p o n  

o p e r a t i o n   of   t h e   " s t a r t "   b u t t o n ,   c o n t a c t s   P B l / 3   a r e   c l o s e d  

25  t h e r e b y   r e n d e r i n g   t h e   g u a r d   a r r a n g e m e n t   o p e r a t i v e   w h e r e u p o n  

n o r m a l l y   c l o s e d   c o n t a c t s   S2  a r e   o p e n e d   and  n o r m a l l y   o p e n  
c o n t a c t s   Si  and  S3  a r e   c l o s e d .   The  g u a r d   i s   now  e f f e c t i v e  

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

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

30  C l o s i n g   SI  c a u s e s   r e l a y   RL8  to  be  e n e r g i s e d ,   t h e r e b y   c l o s i n g  

i t s   c o n t a c t s   RL8/1   and  p r e p a r i n g   a  c i r c u i t   to  r e l a y   R L 5 .  

C l o s i n g   c o n t a c t s   S3  ,  in   c o m b i n a t i o n   w i t h   c l o s i n g   c o n t a c t s  

PB1 /2   of  t h e   " s t a r t "   b u t t o n   e n e r g i s e s   r e l a y   RL3  t h r o u g h   a  
c i r c u i t   i n c l u d i n g   a  r e a r   l i m i t   r e l a y   CRl ,   w h i c h   i s   a c t u a t e d  

35  in  r e s p o n s e   to   p a r t   of  t h e   e l e c t r o n i c   c i r c u i t   to  be  r e f e r r e d  
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to  h e r e i n a f t e r .   E n e r g i s i n g   RL3  s e r v e s   to   e n e r g i s e   i t s  

c o n t a c t s   R L 3 / 1 ,   t h e r e b y   c r e a t i n g   a  h o l d i n g   c i r c u i t .  

E n e r g i s i n g   RL3  a l s o   c l o s e s   i t s   c o n t a c t s   R L 3 / 2 ,  

t h e r e b y   e n e r g i s i n g   s o l e n o i d   SOL  Ef  o p e r a t i n g   s o l e n o i d   v a l v e  

SVH  w h e r e b y   p i s t o n - a n d - c y l i n d e r   a r r a n g e m e n t   34  ,  36  i s  

a c t u a t e d   t o   move  t h e   h e a d   f o r w a r d s .   The  c o n t r o l   of   t h e  

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

E n e r g i s i n g   RL3  a l s o   o p e n s   n o r m a l l y   c l o s e d   c o n t a c t s   R L 3 / 3 ,  

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

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

When  t h e   h e a d   moves   away  f rom  i t s   r e a r   l i m i t ,  

r e l a y   CRl  i s   s w i t c h e d ,   b u t   RL3  i s   r e t a i n e d   e n e r g i s e d   t h r o u g h  

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

p o s i t i o n ,   r e l a y   CR4  i s   e n e r g i s e d ,   t h e r e b y   e n e r g i s i n g   r e l a y  

RL2  w h i c h   in   t u r n ,   t h r o u g h   i t s   c o n t a c t s   RL2/1   i s   t h e n  

e f f e c t i v e   to   c a u s e   r e l a y   RL5  t o   be  e n e r g i s e d .   E n e r g i s i n g  

RL5  i s   e f f e c t i v e   t h r o u g h   i t s   c o n t a c t s   RL5/1  to   e n e r g i s e  

s o l e n o i d   SOL  D  by  w h i c h   s o l e n o i d   v a l v e   SVC  i s   s w i t c h e d   t o  

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

a r r a n g e m e n t s   C l ,   C2  ,  C3,  C4  .  E n e r g i s i n g   RL5  a l s o   c a u s e s   i t s  

c o n t a c t s   RL5/4   to   c l o s e ,   t h e r e b y   c r e a t i n g   a  h o l d i n g   c i r c u i t  

in   r e a d i n e s s   f o r   d e - a c t u a t i o n   of  l o w e r   l i m i t   r e l a y   CR5.  SOL 

D  r e m a i n s   e n e r g i s e d   u n t i l   u p p e r   l i m i t   r e l a y   CR6  i s   a c t u a t e d ,  

w h e r e u p o n   r e l a y   RL5  d r o p s   o u t .   At  t h i s   s t a g e   t h e   c u t t i n g  

s t r o k e   i s   c o m p l e t e d .  

When  RL5  i s   e n e r g i s e d ,   c o n t a c t s   RL5/2   a r e   c l o s e d ,  

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

c o n t a c t s   T R / 1 ,   t h e r e b y   e n e r g i s i n g   r e l a y   RL6.  E n e r g i s i n g   RL6 

c a u s e s   i t s   n o r m a l l y   c l o s e d   c o n t a c t s   RL6/1  to   be  o p e n e d ,  

t h e r e b y   d i s a b l i n g   r e l a y   RL4  by  w h i c h   t h e   l o w e r i n g   of  t h e   b e d  

is   c o n t r o l l e d ,   and  in  a d d i t i o n   o p e n i n g   c o n t a c t s   R L 6 / 2 ,  

d i s a b l i n g   " h e a d   r e t r a c t "   r e l a y   RLl .   In  a d d i t i o n   e n e r g i s i n g  

RL6  c l o s e s   i t s   c o n t a c t s   R L 6 / 3 ,   w h i c h   i s   i n c o r p o r a t e d   in   a  

c i r c u i t   t o g e t h e r   w i t h   r e l a y   c o n t a c t s   R L 5 / 3 ,   by  w h i c h   c i r c u i t  

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

and  w h i c h   w i l l   be  d e s c r i b e d   in   d e t a i l   h e r e i n a f t e r .   At  t h i s  



1 4 .  

0 2 0 7 6 3 9  

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

d e - e n e r g i s i n g   RL5,  t h e   t i m e r   TR  i s   e f f e c t e d   f o r   a  p r e - s e t  

p e r i o d   ( i n   t h e   i l l u s t r a t i v e   e x a m p l e   0 . 2   s e c o n d s )   to   m a i n t a i n  

RL6  e n e r g i s e d ,   t h e r e b y   c o n t i n u i n g   to   d i s a b l e   t h e   " h e a d  

5  r e t r a c t "   and  "bed   l o w e r "   r e l a y s   RLl ,   RL4,  w h i l e ,   i n  

c o m b i n a t i o n   w i t h   now  c l o s e d   r e l a y   c o n t a c t s   R L 5 / 3 ,   a l l o w i n g  

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

p i s t o n - a n d - c y l i n d e r   a r r a n g e m e n t s   C l ,   C2,  C3,  C 4 .  

When  t h e   t i m e r   TR  t i m e s   o u t ,   r e l a y   RL6  i s  

10  d e - e n e r g i s e d ,   w h e r e u p o n ,   t h r o u g h   i t s   c o n t a c t s   R L 6 / 1 ,   r e l a y  

RL4  i s   e n e r g i s e d   w h i c h   in   t u r n ,   t h r o u g h   i t s   c o n t a c t s   R L 4 / 1 ,  

c a u s e   s o l e n o i d   SOL  C  to   be  e n e r g i s e d .   E n e r g i s i n g   SOL  C 

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

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

15  l i m i t   r e l a y   CR5  i s   a c t u a t e d ,   t h e r e b y   d e - e n e r g i s i n g   r e l a y  

RL4.  D e - e n e r g i s i n g   RL4  i s   e f f e c t i v e   to   r e t u r n   i t s   n o r m a l l y  

c l o s e d   c o n t a c t s   RL4/2  and  RL4/3   to   t h e i r   i n i t i a l   c o n d i t i o n ,  

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

R L 1 / 1 ,   i s   e f f e c t i v e   to   e n e r g i s e   s o l e n o i d   SOL  F.  T h i s   l a t t e r  

20  t h e r e u p o n   o p e r a t e s   s o l e n o i d   v a l v e   SVH  to   i n i t i a t e   r e t u r n  

m o v e m e n t   of   p i s t o n - a n d - c y l i n d e r   a r r a n g e m e n t   34,  36.  W h e n  

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

of   r e l a y   CRl ,   r e l a y   RLl  i s   d e - e n e r g i s e d   and  t h e   p r e s s   c o m e s  

t o   r e s t .  

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

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

R e f e r r i n g   to   F i g .   6,  t h e   e l e c t r o n i c   c i r c u i t  

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

s y s t e m   90  s u p p l i e d   by  Abex  D e n i s o n   t o g e t h e r   w i t h   a  d r i v e r  

30  b o a r d   130  ( t h e i r   r e f e r e n c e   n u m b e r   701  0 0 0 0 1 - 8 )   ,  w h i c h  

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

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

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

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

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

e x c h a n g e d   to   s e t   t h e   p r e s s   f o r   t h e   p a r t i c u l a r   o p e r a t o r  
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r e q u i r e m e n t s .   The  d r i v e r   b o a r d   130  h a s   e i g h t   p o r t s   t w o  

( 1 3 1 ,   132)  of   w h i c h   a r e   c o n n e c t e d   t o   a  24V  s u p p l y   t a k e n   f r o m  

t h e   m a i n   110V  s u p p l y ,   and  two  ( 1 3 3 ,   134)  o f   w h i c h   a r e  

c o n n e c t e d   to   s o l e n o i d   SOL  A  by  w h i c h   a  v a l v e   138  f o r m i n g  

5  p a r t   o f   t h e   v a l v e   s y s t e m   90  i s   c o n t r o l l e d .   M o r e  

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

of   t h e   o r i f i c e   of   t h e   p r e s s u r e   r e l i e f   v a l v e   138  so  t h a t ,   b y  

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

t h u s   t h e   p r e s s u r e   in   t h e   h y d r a u l i c   s y s t e m .  

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

133,   134  a  s u b - c i r c u i t   i s   c o n n e c t e d   a c r o s s   p o r t s   135,   1 3 6 ,  

137  of  t h e   b o a r d .   C o n n e c t e d   a c r o s s   p o r t s   135,   137  a r e   t h r e e  

v a r i a b l e   r e s i s t o r s   ( p o t e n t i o m e t e r s )   140 ,   142 ,   144  i n  

p a r a l l e l ,   t h e   p i c k - u p   c o n t a c t s   of  e a c h   of   w h i c h   a r e  

15  c o n n e c t e d   b a c k   to   p o r t   136.   T h u s ,   by  v a r y i n g   t h e  

r e s i s t a n c e s ,   t h e   v o l t a g e   a p p l i e d   t o   SOL  A  can   be  v a r i e d .  

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

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

e l e c t r i c a l   c i r c u i t ,   as  w i l l   now  be  d e s c r i b e d .  

20  The  p i c k - u p   c o n t a c t   of   a  f i r s t   (140)  of  t h e  

r e s i s t o r s   i s   c o n n e c t e d   to   p o r t   136  t h r o u g h   n o r m a l l y   o p e n  

r e l a y   c o n t a c t s   R L 5 / 7 .   T h e s e   c o n t a c t s   a r e   c l o s e d   when  r e l a y  

RL5  i s   e n e r g i s e d ,   t h a t   i s   when  t h e   bed  24  i s   b e i n g   r a i s e d ,  

and  v a r i a b l e   r e s i s t o r   140  t h u s   c o n t r o l s   t h e   p r e s s u r e   in  t h e  

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

e m b o d i m e n t ,   t h e   v o l t a g e   i s   so  s e t   t h a t   a  p r e s s u r e   of   235  b a r  

i s   a c h i e v e d   in   t h e   h y d r a u l i c   s y s t e m .  

The  p i c k - u p   c o n t a c t   of   a  s e c o n d   (142)  of  t h e  

v a r i a b l e   r e s i s t o r s   i s   c o n n e c t e d   to   p o r t   136  t h r o u g h   n o r m a l l y  

30  o p e n   c o n t a c t s   RL4/4  or  a l t e r n a t i v e l y   t h r o u g h   t h e   s u b - c i r c u i t  

p r e v i o u s l y   r e f e r r e d   to   i n c o r p o r a t i n g   r e l a y   c o n t a c t s   R L 5 / 3  

and  R L 6 / 3 .   T h u s ,   when  r e l a y   RL4  i s   e n e r g i s e d ,   n a m e l y   w h e n  

t h e   bed  i s   to   be  l o w e r e d ,   v a r i a b l e   r e s i s t o r   142  i s   r e n d e r e d  

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

35  s y s t e m   d u r i n g   t h e   l o w e r i n g   of   t h e   b e d .   In  a d d i t i o n ,   a s  

p r e v i o u s l y   d e s c r i b e d ,   v a r i a b l e   r e s i s t o r   142  i s   a l s o  



1 6 .  0 2 0 7 6 3 9  

o p e r a t i v e   p r i o r   to   e n e r g i s i n g   r e l a y   RL4,  d u r i n g   t h e   p e r i o d  

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

t h e   f l u i d   in   t h e   p i s t o n - a n d - c y l i n d e r   a r r a n g e m e n t s   C l ,   C 2 ,  

C3,  C4,  p r i o r   t o   i n i t i a t i o n   of   t h e   d o w n w a r d   m o v e m e n t   of   t h e  

5  b e d .   In   one  e m b o d i m e n t ,   t h e   v o l t a g e   a c h i e v e d   t h r o u g h   t h e  

s e t t i n g   o f   r e s i s t o r   142  i s   s u c h   t h a t   a  p r e s s u r e   of   50  b a r   i s  

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

The  t h i r d   v a r i a b l e   r e s i s t o r   144  i s   c o n n e c t e d   t o  

p o r t   136  t h r o u g h   e i t h e r   n o r m a l l y   o p e n e d   c o n t a c t s   R L l /   2  o r  

10  R L 3 / 4 ,   w h i c h   r e s p e c t i v e l y   a r e   c l o s e d   upon   e n e r g i s i n g   r e l a y s  

RLl ,   RL3  ,  by  w h i c h   h e a d   r e t r a c t i n g   and  h e a d   a d v a n c i n g  

m o v e m e n t   i s   c o n t r o l l e d .   T h u s ,   r e s i s t o r   144  c o n t r o l s   t h e  

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

one  e m b o d i m e n t ,   t h i s   i s   s e t   a t   117  b a r .  

15  F u r t h e r   i n t e r l o c k   r e l a y   c o n t a c t   R L 5 / 8 ,   R L l / 3 ,  

R L 3 / 5 ,   R L 4 / 5 ,   R L 6 / 4 ,   a r e   p r o v i d e d   w h e r e b y   o n l y   one  v a r i a b l e -  

r e s i s t o r   can   be  o p e r a t i v e   a t   any  one  t i m e .   T h e s e   a r e  

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

e a c h   r e s i s t o r   to   p o r t   1 3 7 .  

20  When  none   of   t h e   r e s i s t o r s   i s   o p e r a t i v e ,   p o r t   1 3 6  

i s   s h o r t e d   to   p o r t   137,   and  in  s u c h   c i r c u m s t a n c e   t h e   v o l t a g e  

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

s y s t e m   i s   s u f f i c i e n t   to   r a i s e   to   bed  u n d e r   low  p r e s s u r e  

o n l y .   In   one  e m b o d i m e n t ,   t h i s   i s   f o u n d   to   be  of   t h e   o r d e r  

25  of  7  b a r .  

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

r e l a y   RL7  ( F i g .   5)  w h i c h   i s   e n e r g i s a b l e   by  o p e r a t i o n   o f   a  

m a n u a l   s w i t c h   SS2  and  w h i c h   e n a b l e s   t h e   o p e r a t o r   to   s e t   t h e  

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

30  u n d e r   low  p r e s s u r e .   To  t h i s   e n d ,   e n e r g i s i n g   RL7  c a u s e  

n o r m a l l y   c l o s e d   c o n t a c t s   RL7/1   and  RL7/2   to   be  o p e n e d  

t h e r e b y   d i s a b l i n g   r e s p e c t i v e l y   r e l a y s   RLl ,   RL4,  so  t h a t   t h e  

h e a d   c a n n o t   be  r e t r a c t e d   or  t h e   bed   l o w e r e d .   In  a d d i t i o n ,  

n o r m a l l y   open   c o n t a c t s   RL7/3   a r e   c l o s e d   t h e r e b y   m a k i n g   a  

35  c i r c u i t   b e t w e e n   p o r t s   136,   137  of   d r i v e r   b o a r d   130  e v e n   w h e n  

r e l a y   c o n t a c t s   RL5 /8   a r e   o p e n e d .   T h u s ,   d u r i n g   a  low  p r e s s u r e  
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a d j u s t   o p e r a t i o n ,   t h e   p r e s s u r e   in   t h e   h y d r a u l i c   i s   r e t a i n e d  

a t   i t s   i d l i n g   l e v e l ,   n a m e l y   in   t h i s   e m b o d i m e n t   7  b a r .   Two 

i n t e r l o c k   c o n t a c t s   R L 7 / 3 ,   RL7/4   a r e   a l s o   p r o v i d e d ,   a s  

i n d i c a t e d   in   t h e   d r a w i n g s .  

5  R e f e r r i n g   to   F i g .   7,  t h e   c o n t r o l   v a l v e   a r r a n g e m e n t  
118  by  w h i c h   f o r e - a n d - a f t   m o v e m e n t   o f   t h e   p r e s s   h e a d   2 2  

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

i s   s u p p l i e d   by  Abex  D e n i s o n   t o g e t h e r   w i t h   a  d r i v e r   b o a r d   1 5 0  

( t h e i r   r e f e r e n c e   n u m b e r   735  1 0 0 0 4 - 2 )   .  The  d r i v e r   b o a r d   1 5 0  

10  h a s   two  p o r t s   151 ,   152  w h i c h   r e c e i v e   a  110V  s u p p l y   f rom  t h e  

e l e c t r i c a l   c i r c u i t ,   and  p o r t   153  w h i c h   i s   e a r t h e d .   O u t p u t  

p o r t s   154 ,   155  a r e   c o n n e c t e d   in  a  c i r c u i t   i n c o r p o r a t i n g   a  

s o l e n o i d   SOL  B,  by  w h i c h   t h e   c o n t r o l   v a l v e   a r r a n g e m e n t   1 1 8  

i s   o p e r a t e d .   The  a r r a n g e m e n t   118  i s   a  t w o - p o r t  

15  p r e s s u r e - c o m p e n s a t e d   p r o p o r t i o n a l   f l o w   c o n t r o l   v a l v e   , 
a r r a n g e m e n t   and  c o m p r i s e s   a  v a r i a b l e   r e s t r i c t o r   v a l v e   1 2 2 ,  

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

v a r i e d   a c c o r d i n g   to   t h e   c o n t r o l   s i g n a l   ( v o l t a g e )   r e c e i v e d   b y  

SOL  B,  and  a  p r e s s u r e - c o m p e n s a t i n g   v a l v e   124  w h i c h   h a s  

20  i n p u t s   c o n n e c t e d   b o t h   " u p s t r e a m "   and  " d o w n s t r e a m "   of   t h e  

r e s t r i c t o r   v a l v e   122  and  s e r v e s   to   e n s u r e   t h a t   a  c o n s t a n t  

f l o w   of   f l u i d   t a k e s   p l a c e   t h r o u g h   t h e   v a l v e   a r r a n g e m e n t   1 1 8 .  

A  m e c h a n i c a l   s t o p   member   126  i s   a l s o   p r o v i d e d   on  t h e   s p o o l  

of  t h e   r e s t r i c t o r   v a l v e   122 ,   w h i c h   member   p r e v e n t s   t h e   v a l v e  

25  f rom  c l o s i n g   c o m p l e t e l y   and  t h u s   s e r v e s   to   d e t e r m i n e   a  

" c r e e p "   s p e e d   f o r   t h e   p i s t o n - a n d - c y l i n d e r   a r r a n g e m e n t   3 4 ,  

36.  The  s c r e w   i s   a d j u s t a b l e   so  as  to   be  a b l e   to   v a r y   t h e  

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

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

30  34,   36  t h r o u g h   s o l e n o i d   v a l v e   SVH  can  be  c o n t r o l l e d ,   a n d  

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

The  d r i v e r   b o a r d   150  e n a b l e s   b o t h   t h e   s p e e d   o f  

t r a v e l   (maximum  v e l o c i t y )   of   t h e   h e a d   in   e a c h   d i r e c t i o n ,   a n d  

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

35  be  s e p a r a t e l y   c o n t r o l l e d .   T h u s ,   f o r   s p e e d   c o n t r o l   p o r t s  

156,   157 ,   158  a r e   c o n n e c t e d   to   a  s u b - c i r c u i t   c o m p r i s i n g   t w o  
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v a r i a b l e   r e s i s t o r s   160 ,   162  c o n n e c t e d   in   p a r a l l e l   a c r o s s  

p o r t s   156 ,   158 ,   w h i l e   t h e   p i c k - o f f   c o n t a c t   of   e a c h   r e s i s t o r  

i s   c o n n e c t e d   b a c k   to   p o r t   157 .   More  s p e c i f i c a l l y ,   t h e  

c i r c u i t   i n c o r p o r a t i n g   r e s i s t o r   160  i n c l u d e s   n o r m a l l y   o p e n  

5  r e l a y   c o n t a c t s   RL3/6  and  n o r m a l l y   c l o s e d   r e l a y s   c o n t a c t s  

RLl /   4,  so  t h a t   t h e   r e s i s t o r   i s   r e n d e r e d   o p e r a t i v e   d u r i n g  

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

m o v e m e n t ,   t h r o u g h   t h e   c o n t r o l   v a l v e   a r r a n g e m e n t   118,   w h i l e  

t h e   c i r c u i t   i n c o r p o r a t i n g   r e s i s t o r   162  a l s o   i n c l u d e s  

10  n o r m a l l y   o p e n   r e l a y   c o n t a c t s   RLl /   5  and  n o r m a l l y   c l o s e d   r e l a y  

c o n t a c t s   R L 3 / 7 ,   so  t h a t   r e s i s t o r   162  i s   o p e r a t i v e   o n l y  

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

of  s u c h   m o v e m e n t .  

A s s o c i a t e d   w i t h   t h e   r e s i s t o r s   160 ,   162  a r e  

15  r e s p e c t i v e l y   c o n t r o l   r e l a y s   CR3  ,  CR2  w h i c h ,   when  a c t u a t e d ,  

c o n n e c t   t h e   p i c k - u p   c o n t a c t s   of   t h e   r e s i s t o r   to   p o r t   1 5 7 ,  

b u t   when  d e - a c t u a t e d   d i s c o n n e c t   t h e   p i c k - u p   c o n t a c t s ;   i n  

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

c o n t r o l l e d   by  t h e   c i r c u i t   t h r o u g h   p o r t   158  and  p r o v i d e s   t h e  

20  " c r e e p "   s p e e d   r e f e r r e d   to   a b o v e .   A c t u a t i o n   of  r e l a y s   C R 2 ,  

CR3  w i l l   be  d e s c r i b e d   h e r e i n a f t e r   in   d e t a i l .  

The  d r i v e r   b o a r d   150  as  s u p p l i e d   by  Abex  D e n i s o n  

has   f i v e   t r i m m e r   p o t e n t i o m e t e r s   two  of  w h i c h ,   d e s i g n a t e d  

" F a l l "   and  " R i s e " ,   a r e   r e m o v e d   in   t h e   p r e s e n t   a p p l i c a t i o n   t o  

25  e n a b l e   a c c e l e r a t i o n   and  d e c e l e r a t i o n   in   b o t h   d i r e c t i o n s   t o  

be  a c h i e v e d .   T h u s ,   " F a l l "   p o t e n t i o m e t e r   i s   r e p l a c e d   by  t w o  

v a r i a b l e   r e s i s t o r s   170,   172  in   p a r a l l e l ,   r e s i s t o r   170  b e i n g  

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

c o n t a c t s   R L l /   6  and  r e s i s t o r   170  in   a  c i r c u i t   i n c l u d i n g   a l s o  

30  n o r m a l l y   o p e n   r e l a y   c o n t a c t s   RLl /   7.  T h u s ,   v a r i a b l e   r e s i s t o r  

172  i s   r e n d e r e d   o p e r a t i v e   when  RLl  i s   e n e r g i s e d ,   and  t h u s  

has   a  c o n t r o l   f u n c t i o n   d u r i n g   " h e a d   r e t r a c t "   m o v e m e n t ,   w h i l e  

r e s i s t o r   170  i s   o t h e r w i s e   r e n d e r e d   o p e r a t i v e ,   t h a t   i s   to   s a y  

d u r i n g   " h e a d   f o r w a r d "   m o v e m e n t .   S i m i l a r l y ,   t h e   " R i s e "  

35  p o t e n t i o m e t e r   i s   r e p l a c e d   by  v a r i a b l e   r e s i s t o r s   174,   1 7 6  

w h i c h   a r e   l i k e w i s e   r e n d e r e d   o p e r a t i v e   r e s p e c t i v e l y ,   t h r o u g h  
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n o r m a l l y   c l o s e d   r e l a y   c o n t a c t s   RLl /   8  and  n o r m a l l y   open   r e l a y  
c o n t a c t s   R L l / 9 ,   to   e x e r c i s e   a  c o n t r o l   f u n c t i o n   d u r i n g   " h e a d  

f o r w a r d "   and  " h e a d   r e t r a c t "   m o v e m e n t .  

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

5  a r r a n g e m e n t   118  v a r i a b l e   r e s i s t o r s   174 ,   176  a r e   r e n d e r e d  

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

f o r w a r d   and  h e a d   r e t r a c t   m o v e m e n t ,   w h i l e   r e s i s t o r s   170 ,   1 7 2  

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

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

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

c o n t r o l   p r o v i d e d   by  t h e   " F a l l "   and  " R i s e "   p o t e n t i o m e t e r s   h a s  

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

d e c e l e r a t i o n   in   e a c h   d i r e c t i o n .  

In  o p e r a t i o n ,   upon   e n e r g i s i n g   r e l a y   RL3,  i n i t i a l l y  
15  t h e   a c c e l e r a t i o n ,   s p e e d   and  d e c e l e r a t i o n   of   t h e   " h e a d  

f o r w a r d "   m o v e m e n t   i s   p r e - s e t   by  r e s i s t o r s   174 ,   160 ,   1 7 0  

r e s p e c t i v e l y ,   w h i l e   s i m i l a r l y ,   upon   e n e r g i s i n g   r e l a y   R L l ,  

a c c e l e r a t i o n ,   s p e e d   and  d e c e l e r a t i o n   in   t h e   " h e a d   r e t r a c t "  

m o v e m e n t   i s   p r e - s e t   r e s p e c t i v e l y   by  r e s i s t o r s   176 ,   162 ,   1 7 2 .  

20  The  p r e s s   in   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   a l s o  

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

r e t r a c t e d   p o s i t i o n   to   w h i c h   t h e   c u t t i n g   h e a d   22  i s   m o v e d ,  

s a i d   s e t t i n g   means   c o m p r i s i n g   a  l i n e a r   p o t e n t i o m e t e r   1 2 0  

( F i g .   3)  w h i c h   i s   m o u n t e d   on  t h e   r i g h t   hand   s i d e   r a i l   20  a n d  

25  i s   o p e r a t i v e l y   c o n n e c t e d   to   t h e   c u t t i n g   h e a d   22  w h e r e b y   i t s  

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

c u t t i n g   h e a d   22  a l o n g   t h e   r a i l   m e m b e r s   20.  In  a d d i t i o n ,   t h e  

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

( v a r i a b l e   r e s i s t o r s )   180 ,   182,   184,   186  ( F i g .   8)  m o u n t e d   o n  

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

r e l a y s   CR1  ,  CR2  ,  CR3  ,  CR4  ,  t o g e t h e r   w i t h   a  c o m p a r a t o r  

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

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

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

35  a r r a n g e m e n t   b e i n g   s u c h   t h a t   t h e   c o n t r o l   r e l a y s   CRl  ,  CR2  , 
CR3  ,  CR4  a r e   e n e r g i s e d   r e s p e c t i v e l y   when  t h e   o u t p u t   o f  
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p o t e n t i o m e t e r s   180 ,   182,   184 ,   186  m a t c h   t h e   o u t p u t   of   t h e  

l i n e a r   p o t e n t i o m e t e r   1 2 0 .  

R e f e r e n c e   p o t e n t i o m e t e r   186  i s   s e t   so  as  t o  

d e t e r m i n e   t h e   f r o n t   p o s i t i o n   o f   t h e   c u t t i n g   h e a d   22  a n d  

5  p o t e n t i o m e t e r   184  i s   p r e - s e t   to   c o n t r o l   t h e   i n i t i a t i o n   o f  

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

c o n t r o l l e d   by  v a r i a b l e   r e s i s t o r   170  and  to   p r o v i d e   f o r   a  

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

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

10  f i x e d ,   t h e   p o t e n t i o m e t e r   186  w i l l   n o t   n o r m a l l y   be  a c c e s s i b l e  

to   t h e   o p e r a t o r .   S i m i l a r l y ,   s i n c e   t h e   d e c e l e r a t i o n   and  t h e  

" h e a d   f o r w a r d "   s p e e d   w i l l   n o r m a l l y   be  f i x e d   a l s o ,   r e s i s t o r s  

160,   168  w i l l   a l s o   n o t   n o r m a l l y   be  a c c e s s i b l e   to   t h e  

o p e r a t o r .  

15  I t   may  be  d e s i r a b l e ,   in   u s i n g   t h e   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 ,   to   v a r y   t h e   r e a r   l i m i t  

p o s i t i o n   of   t h e   c u t t i n g   h e a d   22  a c c o r d i n g   to   t h e   s i z e   o f  

k n i f e   b e i n g   u t i l i s e d .   T h u s ,   t h e   " r e a r   l i m i t "   p o t e n t i o m e t e r  

180  i s   p r e f e r a b l y   a c c e s s i b l e   to   t h e   o p e r a t o r .   F u r t h e r m o r e ,  

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

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

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

( d e t e r m i n e d   r e s p e c t i v e l y   by  r e s i s t o r s )   162 ,   176  the   t w o  

p o t e n t i o m e t e r s   180,   182  a r e   c o n n e c t e d   and  o p e r a b l e   by  a  

25  common  t u n i n g   knob  ( n o t   shown)  . 
In  t h e   o p e r a t i o n   of   t h e   p r e s s ,   upon   a c t u a t i o n   o f  

t h e   " s t a r t "   b u t t o n   PBl ,   t h e   h e a d   i s   a c c e l e r a t e d   f rom  i t s  

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

r e s i s t o r   160.   T h i s   movement ,   c o n t i n u e s   u n t i l   c o n t r o l   r e l a y  

30  CR3  i s   a c t u a t e d ,   w h e r e u p o n   c o n t r o l   of  t h e   " h e a d   f o r w a r d "  

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

r e s i s t o r   170 ,   w h i c h   r e d u c e s   t h e   s p e e d   to   t h e   " c r e e p "   s p e e d ,  
u n t i l   r e l a y   CR4  i s   a c t u a t e d ,   t e r m i n a t i n g   t h e   head   f o r w a r d  

m o v e m e n t .   S i m i l a r l y ,   a t   t h e   end  of  t h e   c u t t i n g   o p e r a t i o n  

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

RLl ,   a c c e l e r a t i o n   b e i n g   u n d e r   t h e   c o n t r o l   of  r e s i s t o r   176,   . 
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up  t o   t h e   s p e e d   as  s e t   by  r e s i s t o r   162 ,   s u c h   h e a d   r e t r a c t  

m o v e m e n t   c o n t i n u i n g   u n t i l   r e l a y   CR2  i s   a c t u a t e d   to   b r i n g   t h e  

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

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

5  m o v e m e n t .   I t   w i l l   of   c o u r s e   be  a p p r e c i a t e d   t h a t   a c t u a t i o n  

of  CR4  i s   e f f e c t i v e ,   by  e n e r g i s i n g   r e l a y   RL2  and  c o n s e q u e n t  

o p e n i n g   of   i t s   c o n t a c t s   R L 2 / 2 ,   t h u s   d e - e n e r g i s i n g   RL3,  t o  

t e r m i n a t e   h e a d   f o r w a r d   m o v e m e n t .   S i m i l a r l y ,   CRl  i s  

e f f e c t i v e   to   d e - e n e r g i s e   RLl  ,  t h e r e b y   t e r m i n a t i n g   t h e   h e a d  

10  r e t r a c t   m o v e m e n t .  

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

r e f e r e n c e   p o t e n t i o m e t e r   180,  t h e   r e t r a c t e d   p o s i t i o n   o f   t h e  

c u t t i n g   h e a d   can   be  s e t   a t   any  d e s i r e d   d i s t a n c e   f rom  t h e  

f r o n t   p o s i t i o n   t h e r e o f .   P r e f e r a b l y ,   h o w e v e r ,   p r e - s e t   e n d  

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

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

s e l e c t o r   s w i t c h   SSI  f o r   s e l e c t i n g   " m a n u a l " ,   " s i n g l e   b r e a k "  

and  " d o u b l e   b r e a k "   modes   of  o p e r a t i o n .   Where   o p e r a t i n g   t h e  

g u a r d   in   e i t h e r   of   t h e   " b r e a k "   m o d e s ,   t h e   s e l f - c h e c k i n g   o f  

20  t h e   g u a r d   a r r a n g e m e n t   t a k e s   p l a c e   when  t h e   b r e a k ,   or  t h e  

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

b u t t o n   PBl  ,  and  t h e r e a f t e r   t h e   o p e r a t i o n   of   t h e   p r e s s   t a k e s  

p l a c e   as  d e s c r i b e d   a b o v e .  

30  
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C l a i m s   ; 

1.  C u t t i n g   p r e s s   c o m p r i s i n g   two  p l a t e n s   ( 2 2 , 2 4 )  

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

5  (24)  o f   w h i c h   i s   m o v a b l e   t o w a r d s   and  away  f rom  t h e   o t h e r  

(22)  to   e f f e c t   c u t t i n g   and  r e t u r n   s t r o k e s   o f   t h e   p r e s s ,  

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

p i s t o n - a n d - c y l i n d e r   a r r a n g e m e n t s   ( C 1 , C 2 , C 3 , C 4 )   c o n n e c t e d   a t  

or   a d j a c e n t   o p p o s i t e   e n d s   of  t h e   m o v a b l e   p l a t e n   (24)  ,  f o r  

10  e f f e c t i n g   s u c h   m o v e m e n t   t h e r e o f ,   and  a  b a l a n c i n g   m e c h a n i s m  

(58)  ,  i n c l u d i n g   a  h y d r a u l i c   b a l a n c i n g   v a l v e   (BV1;BV2)  , 
o p e r a t i v e l y   c o n n e c t e d   to   t h e   m o v a b l e   p l a t e n   (24)  a n d  

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

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

15  ( 2 2 , 2 4 )   p a r a l l e l   or   s u b s t a n t i a l l y   so ,   d u r i n g   c u t t i n g   s t r o k e s  

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

(BV1;BV2)  i s   so  c o n n e c t e d   t o   t h e   p i s t o n - a n d - c y l i n d e r  

a r r a n g e m e n t s   (Cl  ,C3  ;C2  ,C4)  t h a t   d u r i n g   a  c u t t i n g   s t r o k e   o f  

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

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

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

s u c h   s t r o k e ,   and  f u r t h e r   in  t h a t   t h e   two  s i d e s   of  e a c h  

p i s t o n - a n d - c y l i n d e r   a r r a n g e m e n t   (Cl  ,C2  ,C3  ,C4)  a r e   c o n n e c t e d  

by  a  l i n e   (109)  in   w h i c h   i s   a  d i s p o s e d   a  v a l v e  

25  ( C V 1 3 , C V 2 3 , C V 3 3 , C V 4 3 )   w h i c h   i s   c l o s e d   d u r i n g   a  c u t t i n g  

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

2.  C u t t i n g   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   in   t h a t   e a c h   of  s a i d   v a l v e s  

30  ( C V 1 3 , C V 2 3 , C V 3 3 , C V 4 3 )   d i s p o s e d   in  a  l i n e   (109)  c o n n e c t i n g  

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

(Cl  ,C2  ,C3  ,C4)  h a s   a  p a i r   of  f u r t h e r   v a l v e s  

( C V 1 1 , 1 2 ; C V 2 1 , 2 2 ; C V 3 1 , 3 2 ; C V 4 1 , 4 2 )   a s s o c i a t e d   t h e r e w i t h ,   s a i d  

f u r t h e r   v a l v e s   b e i n g   a r r a n g e d   in   p a r a l l e l   in   a  l i n e   ( 1 1 4 )  

35  w h i c h ,   d u r i n g   t h e   c u t t i n g   s t r o k e ,   c o n n e c t s   t h e   e x h a u s t   s i d e  

of  t h e i r   a s s o c i a t e d   p i s t o n - a n d - c y l i n d e r   a r r a n g e m e n t  
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( 0 1 , 0 2 , 0 3 , 0 4 )   w i t h   t h e   b a l a n c i n g   v a l v e   (BV1;BV2)  ,  and  i n  

t h a t   t h e   b a l a n c i n g   v a l v e   has   two  p o r t s   a t   one  s i d e   c o n n e c t e d  

in  common,   when  t h e   v a l v e   i s   in   e q u i l i b r i u m ,   to   a  t h i r d   p o r t  

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

( C V 1 1 , 1 2 ; C V 2 1 , 2 2 ; C V 3 1 , 3 2 ; C V 4 1 , 4 2 )   b e i n g   c o n n e c t e d   one  t o  

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

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

one  (CV12  j C V 2 2 ; C V 3 2 ; C V 4 2 )   of   s a i d   p a i r   i s   c l o s e d   and  t h e  

o t h e r   ( C V 1 1 ; C V 2 1 ; C V 3 1 ; C V 4 1 )   o p e n ,   w h i l e   in   a  r e t u r n   s t r o k e  

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

3.  C u t t i n g   p r e s s   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   in   t h a t   e a c h   of   s a i d   p a i r   of   v a l v e s  

( C V l l , 1 2 ; C V 2 1 , 2 2 ; C V 3 1 , 3 2 ; C V 4 1 , 4 2 )   i s   c l o s e d   as  a f o r e s a i d   b y  

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

p i s t o n - a n d - c y l i n d e r   a r r a n g e m e n t   ( C 1 , C 2 , C 3 , C 4 )   . 

4.  C u t t i n g   p r e s s   a c c o r d i n g   t o   any  one  of   t h e  

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

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

(Cl  ,C2  ,C3  ,04)   c o n n e c t e d   one  a t   or  a d j a c e n t   e a c h   c o r n e r   o f  

t h e   m o v a b l e   p l a t e n   (24)  ,  and  w h e r e i n   t h e   b a l a n c i n g   m e c h a n i s m  

(58)  i n c l u d e s   two  b a l a n c i n g   v a l v e s   (BV1,BV2)  and  two  l i n k a g e  

a r r a n g e m e n t s   (64 ,   68;  78,  80)  by  w h i c h   s a i d   b a l a n c i n g   v a l v e s  

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

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

p l a t e n   (24)  and  e a c h   b a l a n c i n g   v a l v e   (BV1;BV2)  b e i n g  

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

(Cl  ,C2  ;C3  ,C4)  m o u n t e d   a t   or  a d j a c e n t   s a i d   c o r n e r s ,  

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

two  b a l a n c i n g   v a l v e s   (BV1,BV2)  a r e   s u p p l i e d   w i t h   p r e s s u r e  
f l u i d   f rom  a  common  l i n e   (110)  . 

5.  C u t t i n g   p r e s s   a c c o r d i n g   to   any  one  of  t h e  

p r e c e d i n g   C l a i m s   w h e r e i n   c o n t r o l   means   (90)  i s   p r o v i d e d  

w h e r e b y   t h e   p r e s s u r e   of  t h e   h y d r a u l i c   f l u i d   can  be  v a r i e d  
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b e t w e e n   p r e - s e t   v a l u e s   a c c o r d i n g   to   w h e t h e r   a  c u t t i n g   s t r o k e  

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

i d l i n g   c o n d i t i o n ,   p r e s s u r e   s e t t i n g   means   (130  ,  140  ,  142  ,S0L  A) 

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

5  c h a r a c t e r i s e d   in   t h a t   t h e   c o n t r o l   means   (90)  c o m p r i s e s   m e a n s  

(RL5)  w h e r e b y ,   a t   t h e   end  of   a  c u t t i n g   s t r o k e   and  p r i o r   t o  

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

i t s   p r e - s e t   " c u t t i n g "   v a l u e   to   a  l o w e r   p r e - s e t   v a l u e .  

10  6.  C u t t i n g   p r e s s   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   in   t h a t   t h e   p r e s s u r e   s e t t i n g   m e a n s  

( 1 3 0 ,   140 ,   142 ,   SOL  A)  c o m p r i s e s   a  p l u r a l i t y   of   v a r i a b l e  

r e s i s t o r s   ( p o t e n t i o m e t e r s )   ( 1 4 0 , 1 4 2 )   e a c h   of   w h i c h ,   w h e n  

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

15  c o n t a i n i n g   i t ,   and  in   t h a t   t h e   c o n t r o l   means   (90)  i n c l u d e s   a  

s o l e n o i d - o p e r a t e d   p r e s s u r e   r e l i e f   v a l v e   (138)  t h e   s o l e n o i d  

(SOL  A)  of  w h i c h   i s   a r r a n g e d   to   r e c e i v e   s a i d   v o l t a g e   o u t p u t  

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

o r i f i c e   of  s a i d   v a l v e   (138)  . 
20  

7.  C u t t i n g   p r e s s   a c c o r d i n g   to   C l a i m   6  w h e r e i n  

t h e   u p p e r   one  (22)  o f   t h e   p l a t e n s   ( 2 2 , 2 4 )   i s   m o u n t e d   f o r  

m o v e m e n t   f o r e - a n d - a f t   of   t h e   p r e s s   b e t w e e n   a  f o r w a r d ,  

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

25  w i t h   t h e   o t h e r ,   l o w e r ,   p l a t e n   (24)  ,  and  a  r e t r a c t e d  

p o s i t i o n ,   and  w h e r e i n   h y d r a u l i c a l l y   o p e r a t e d   means   ( 3 4 , 3 6 )  

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

p l a t e n   (22)  ,  c h a r a c t e r i s e d   in   t h a t   s a i d   p r e s s u r e   r e l i e f  

v a l v e   (138)  a l s o   c o n t r o l s   t h e   p r e s s u r e   of   t h e   f l u i d   s u p p l i e d  

30  to   h y d r a u l i c a l l y   o p e r a t e d   means   ( 3 4 , 3 6 )   . 

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

s e t t i n g   m e a n s   ( 1 2 0 , 1 8 0 , 1 8 2 )   i s   p r o v i d e d   f o r   s e t t i n g   t h e  

r e t r a c t e d   p o s i t i o n   of   t h e   u p p e r   p l a t e n   (22)  ,  c h a r a c t e r i s e d  

35  in   t h a t   s a i d   m e a n s   ( 1 2 0 , 1 8 0 , 1 8 2 )   c o m p r i s e s   a  l i n e a r  

p o t e n t i o m e t e r   (120)  ,  t h e   o u t p u t   v o l t a g e   of  w h i c h   v a r i e s   w i t h  
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t h e   p o s i t i o n   of   t h e   u p p e r   p l a t e n ,   and  an  o p e r a t o r - s e t t a b l e  

r e f e r e n c e   p o t e n t i o m e t e r   ( 1 8 0 ;   1 8 2 ) ,   and  in   t h a t   t h e   s e t t i n g  

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

c o m p r i s e s   a  f l o w   c o n t r o l   v a l v e   (118)   w h i c h   o p e r a t e s   i n  

5  r e s p o n s e   to   s i g n a l s   g e n e r a t e d   by  t h e   s e t t i n g   m e a n s  

( 1 2 0 , 1 8 0 - 1 8 6 )   and  a l s o   by  w h i c h   t h e   r a t e   of   a c c e l e r a t i o n   a n d  

d e c e l e r a t i o n   of   t h e   c u t t i n g   h e a d   (22)  and  i t s   m a x i m u m  

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

10  9.  C u t t i n g   p r e s s   a c c o r d i n g   to   C l a i m   8 

c h a r a c t e r i s e d   in   t h a t   in   r e s p o n s e   to   a  s i g n a l   g e n e r a t e d   b y  
t h e   s e t t i n g   means   ( 1 2 0 , 1 8 0 - 1 8 6 )   t h e   f o r e - a n d - a f t   m o v e m e n t   o f  

t h e   u p p e r   p l a t e n   (22)  i s   f i r s t   d e c e l e r a t e d   to   a  ' c r e e p '  

s p e e d   u n d e r   t h e   c o n t r o l   of   t h e   f l o w   c o n t r o l   v a l v e   (118)  a n d  

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

(SVH)  a l s o   f o r m i n g   p a r t   of   t h e   c o n t r o l   c i r c u i t .  

20  

25  

30  

35  
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