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@  Workplece  positioning. 
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A  workpiece  positioning  assembly  for  a  punch  press 
of  C-shape  has  a  first  traverse  (5)  comprising  two  rails 
(7)  one  secured  to  each  side  of  the  lower  limb  (3)  of  the 
frame,  and  a  second  traverse  (6)  mounted  upon  the  first 
traverse  for  horizontal  movement  in  a  direction  perpendic- 
ular  to  the  axis  of  the  second  traverse.  The  second  traverse 
includes  only  a  single  rail  (14)  along  which  a  workpiece 
support  (15)  is  movable. 

The  punch  press  may  be  a  turret  punch  press  and 
include  a  lower  turret  (24)  the  circumference  of  which  has 
a  scalloped  configuration  so  as  to  receive  a  die  assembly 
(30)  against  an  arcuate  datum  surface  (41). 



FIELD  OF  THE  INVENTION 

This   i n v e n t i o n   r e l a t e s   to  an  i m p r o v e d   w o r k p i e c e  

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

an  a s s e m b l y .  

,  BACKGROUND  OF  THE  INVENTION 

E x i s t i n g   punch  p r e s s e s   u s u a l l y   i n c l u d e   a  f rame  h a v i n g   a n  

u p p e r   and  l o w e r   l imb  d e f i n i n g   a  t h r o a t   t h e r e b e t w e e n .   The  

punch  a s s e m b l y   fo r   p u n c h i n g   a  ho l e   in  a  s h e e t   of  me t a l   i s  

c a r r i e d   by  the  u p p e r   l imb  and  an  a l i g n e d   d ie   a s s e m b l y   i s  

c a r r i e d   by  the   l ower   l imb .   In  o r d e r   to  move  a   s h e e t   o f  

m e t a l   r e l a t i v e   to  the  punch  a s s e m b l y   so  t h a t   more  t han   o n e  

ho le   may  be  punched   w i t h o u t   l i f t i n g   the   s h e e t   from  the  p r e s s  

the  s h e e t   of  m e t a l   is  c lamped  to  a  movab le   t r a v e r s e   in  t h e  

form  of  a  beam  which   e x t e n d s   at  r i g h t   a n g l e s   to  the  a x i s  

of  the  t h r o a t   of  the  p r e s s .   The  beam  is  movable   in  t h e  

a x i a l   d i r e c t i o n   of  the   t h r o a t   and  is   s u p p o r t e d   at  each  o f  

i t s   ends  by  a  b e a r i n g   bar   which   e x t e n d s   p a r a l l e l   to  t h e  

a x i s   of  the   t h r o a t .   Such  an  a r r a n g e m e n t   a l l o w s   m o v e m e n t  

in  the  one  d i r e c t i o n ;   movement  in  a  r i g h t - a n g l e d   d i r e c t i o n  

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

h o r i z o n t a l l y   or  v e r t i c a l l y   s p a c e d   b e a r i n g   b a r s   and  to  w h i c h  

the  s h e e t   is  c l a m p e d :   fo r   example   such  an  a r r a n g e m e n t   i s  

d i s c l o s e d   in  B r i t i s h   P a t e n t   S p e c i f i c a t i o n s   1096284 ,   a n d  

1 3 7 8 4 8 7 .  



As  an  i m p r o v e m e n t   ove r   the   d i s c l o s u r e s   in  1096284  a n d  

1378487  t h e r e   is   d i s c l o s e d   in  our   p r i o r   B r i t i s h   P a t e n t   No.  

1563921  a  w o r k p i e c e   p o s i t i o n i n g   a s s e m b l y   f o r   a  mach ine   t o o l  

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

u n s u p p o r t e d   a t   i t s   ends  and  mounted   i n t e r m e d i a t e   i t s   e n d s  

upon  the  f i r s t   t r a v e r s e   f o r   h o r i z o n t a l   movement  in  a  

d i r e c t i o n   p e r p e n d i c u l a r   to  the   a x i s   of  the  s econd   t r a v e r s e ,  

each  t r a v e r s e   i n c l u d i n g   two  p a r a l l e l   v e r t i c a l l y   s p a c e d  

t r a c k s ,   and  a  w o r k p i e c e   s u p p o r t   movab le   in  a  d i r e c t i o n  

p a r a l l e l  t o   t h e  a x i s   of  the   s e c o n d   t r a v e r s e .   W h i l s t   t h i s  

a r r a n g e m e n t   e n a b l e d   the  punch   p r e s s   to  be  much  more  c o m p a c t  

s i n c e   no  l a t e r a l   h o r i z o n t a l   s u p p o r t   was  r e q u i r e d   at  the   e n d s  

of  the  beam  and  the  beam  r e q u i r e d   a  minimum  t h r o a t   d e p t h  

we  have  now  found  t h a t ,   a l t h o u g h   the   v e r t i c a l l y - s p a c e d  

t r a c k s   of  the   f i r s t   t r a v e r s e   made  the  punch  p r e s s   m o r e  

compac t ,   the   s econd   t r a v e r s e   had  to  have  a  l a r g e   b e a r i n g  

a r e a   in  o r d e r   to  c o u n t e r   any  u n b a l a n c e   c r e a t e d   b y  m o u n t i n g  

the   f i r s t   t r a v e r s e   one  s i d e   of  the   l ower   l imb  o n l y .  

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

d i s c l o s e d   in  our  B r i t i s h   P a t e n t   No.  1563921  we  have  b e e n  

c o n c e n t r a t i n g   on  t r y i n g   to  d e v i s e   an  a r r a n g e m e n t   which   w i l l  

be  bo th   compac t   and  r e d u c e   the   s i z e   of  the   s econd   t r a v e r s e .  

In  the  p a s t   i t   has  a l w a y s   been   a c c e p t e d   t h a t ,   in  o r d e r  

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

of  a  w o r k p i e c e   c a r r i a g e   a l o n g   the   X  a x i s   and  to  p r e v e n t  

t w i s t i n g   two  p a r a l l e l   s p a c e d   t r a c k s   a re   r e q u i r e d .   In  some 

i n s t a n c e s   t h i s   has  meant   two  s e p a r a t e   h o r i z o n t a l l y   s p a c e d  



r a i l s ,   e . g . :   as  in  B r i t i s h   P a t e n t   1378487 ,   where  space   a t  

the  back  of  the   t h r o a t   has  been  s a c r i f i c e d   so  t h a t   the  p o i n t  

of  s u p p o r t   can  be  p o s i t i o n e d   down  low  in  l i n e   w i t h   the  s h e e t .  

In  o t h e r   c a s e s ,   such  as  in  B r i t i s h   P a t e n t   1096284  and  in  U . S .  

P a t e n t   No.  3 0 5 8 3 8 0 , t h e   t r a c k s   have  been  p o s i t i o n e d   v e r t i c a l l y  

to  save  space   at   the   back  of  the  t h r o a t ,   but   t h i s   a r r a n g e m e n t  

n e c e s s a r i l y   means  t h a t   some  form  of  b e a r i n g   h a s  t o   b e  

p r o v i d e d   be low  the   l ower   t r a c k .   In  F i g u r e   3  of  3058380  f o r  

example   i t   w i l l , b e   seen   t h a t   the  v e r t i c a l l y - s p a c e d   t r a c k s  

are   p r o v i d e d   by  r o l l e r s   on  V - s h a p e d   members  c o o p e r a t i n g   w i t h  

the  opposed   f a c e s   of  a  d o v e - t a i l   s t r i p   c a r r i a g e .   H o w e v e r ,  

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

the  s t r i p   c a r r i a g e ,   i t   w i l l   be  seen  t h a t   the  s h e e t   has  to  b e  

p o s i t i o n e d   some  d i s t a n c e   above  the  l ower   l imb   of  the  f r a m e  

in  o r d e r   to  a ccommoda te   t r a n s v e r s e   movement  of  the   l o w e r  

r o l l e r s .  

Thus  p r i o r   a r r a n g e m e n t s   fo r   the  X - a x i s   have  been  a  

compromise   b e t w e e n   s a v i n g   space   at  the   r e a r   of  the   t h r o a t  

and  p o s i t i o n i n g   the   p o i n t   of  s u p p o r t   down  low  in  l i n e  

w i t h   the  s h e e t   and  as  c l o s e   to  the  l o w e r   l imb  as  p o s s i b l e .  

A l so ,   in  punch   p r e s s e s   i n c o r p o r a t i n g   t u r r e t s ,   such  as  in  o u r  

B r i t i s h   P a t e n t   No.  1420594 ,   i t   has  a lways   been  the  p r a c t i c e  

fo r   the  l o w e r   t u r r e t   f o r m i n g   a  die   h o l d e r   fo r   the  d i e s   t o  

be  formed  w i t h   a  p l u r a l i t y   of  h o l e s   of  d i f f e r e n t   s i z e   w h i c h  

r e c e i v e   the   d i e s .   This   a r r a n g e m e n t   means  t h a t   the   t u r r e t  

is  not   a b l e   to  a c c e p t   d i f f e r e n t   t y p e s   of  d i e .  



SUMMARY  OF  THE  PRESENT  INVENTION 

S u r p r i s i n g l y ,   we  have  now  found  t h a t   by  p r o v i d i n g   a  

b e a r i n g   which   is   c a p a b l e   of  a c c e p t i n g   a  g r e a t e r   l o a d   a n d  

which   r e s i s t s   r o t a t i o n a l   l oad   a b o u t   the  a x i s ,   t h e r e   is   n o  

l o n g e r   a  need  f o r   two  r a i l s   on  the  X - a x i s .   C o n s e q u e n t l y ,  

the  X - a x i s   t r a v e r s e   can  be  made  compact   a n d .  l i g h t w e i g h t   w i t h  

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

a r r a n g e m e n t  o f   the   p r i o r   a r t .  

M o r e o v e r   in  a  p r e f e r r e d   a r r a n g e m e n t   we  may  i n c l u d e   a  l o w e r  

t u r r e t   which   is   more  v e r s a t i l e   in  i t s   a c c e p t a n c e   of  d i e s   o f  

d i f f e r e n t   t y p e s .  

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

p o s i t i o n i n g   a s s e m b l y   f o r   a  mach ine   t o o l  c o m p r i s e s   a  f i r s t  

t r a v e r s e ,   a  s e c o n d   t r a v e r s e   mounted   upon  the  f i r s t   t r a v e r s e  

fo r   h o r i z o n t a l   movement   in  a  d i r e c t i o n   p e r p e n d i c u l a r   to  t h e  

a x i s   of  the   s e c o n d   t r a v e r s e ,   and  a  w o r k p i e c e   s u p p o r t   m o v a b l e  

in  a  d i r e c t i o n   p e r p e n d i c u l a r   to  the   a x i s   of  the   f i r s t  

t r a v e r s e ,   the   s e c o n d   t r a v e r s e   c o m p r i s i n g   a  s i n g l e   r a i l .  

P r e f e r a b l y ,   in  o r d e r   to  r e d u c e   the  l o a d   on  the   s i n g l e   r a i l  

the  s econd   t r a v e r s e   i s   mounted   on  a  f i r s t   t r a v e r s e   c o n s i s t i n g  

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

r e l a t i o n   to  the   c e n t r e   p o i n t   of  the   s econd   t r a v e r s e   t h e r e b y  

b a l a n c i n g   the  s e c o n d   t r a v e r s e   on  the   f i r s t   t r a v e r s e .  

S u i t a b l y ,   the   s i n g l e   t r a c k   c o n s t i t u t i n g   the   s e c o n d  

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

a l l   d i r e c t i o n s   f o r   example   a  b e a r i n g   as  d i s c l o s e d   in   U . S .  

p a t e n t   s p e c i f i c a t i o n   3 , 8 9 7 , 9 8 2 .  



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

frame  h a v i n g   an  u p p e r   member  and  a  l o w e r   member  d e f i n i n g   a  

t h r o a t   t h e r e b e t w e e n ,   a  f i r s t   t r a v e r s e   on  the  f rame  a n d  

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

t r a v e r s e   moun ted   upon  the  f i r s t   t r a v e r s e   f o r   h o r i z o n t a l  

movement  in  a  d i r e c t i o n   p e r p e n d i c u l a r   to  the  a x i s   of  t h e  

second   t r a v e r s e ,   and  a  w o r k p i e c e   s u p p o r t   movable   a l o n g  

the  s e c o n d  t r a v e r s e ,   the  second   t r a v e r s e   c o m p r i s i n g   a  s i n g l e  

r a i l .  

P r e f e r a b l y   the  punch  p r e s s   is  a  t u r r e t   punch   p r e s s  

h a v i n g   an  u p p e r   t u r r e t   fo r   p u n c h e s   and  a  l o w e r   t u r r e t   f o r  

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

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

a s s e m b l y   may  be  r e c e i v e d .  

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

so  as  to  r e c e i v e   a  die   a s s e m b l y   a g a i n s t   an  a r c u a t e   d a t u m  

s u r f a c e .  

The  d ie   a s s e m b l y   may  c o m p r i s e   a  d ie   h o l d e r ,   means  f o r  

r e l e a s a b l y   s e c u r i n g   the  die   h o l d e r   on  the   l o w e r   t u r r e t ,  

and  a  d ie   r e l e a s a b l y   r e c e i v e d   w i t h i n   the   d ie   h o l d e r .  

P r e f e r a b l y   the  means  fo r   r e l e a s a b l y   s e c u r i n g   the  d i e  

h o l d e r   on  a  punch  p r e s s   c o m p r i s e s   a  g r o o v e   on  the  die   h o l d e r  

which  is  c o o p e r a b l e   w i t h   an  a n g u l a r l y   m o v a b l e ,   e c c e n t r i c  

l o c k i n g   head   of  a  r e t a i n e r   on  the  t u r r e t .  

The  d ie   h o l d e r   may  i n c l u d e   an  0 - r i n g   f o r   e n g a g i n g   t h e  

die   and  r e t a i n i n g   i t   by  a  f r i c t i o n   f i t .  



S u i t a b l y   the  d ie   h o l d e r   has  two  p r o t r u d i n g   l o c a t i o n  

p i n s   se t   at  90°  to  one  a n o t h e r   and  f o u r   e q u a l l y - s p a c e d  

l o c a t i o n   s l o t s   o f f s e t   by  45°  from  s a i d   p i n s ,   and  the   d i e  

has  one  l o c a t i o n   p in   f o r   c o o p e r a t i o n   w i t h   the   l o c a t i o n  

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

e n a b l i n g   the  d ie   to  be  s e t   a n g u l a r l y   at   i n t e r v a l s   of  4 5 ° .  

P r e f e r a b l y   the   movement  of  the   s e c o n d   t r a v e r s e   a n d  

the   w o r k p i e c e   s u p p o r t   is   n u m e r i c a l l y   c o n t r o l l e d   the   m o v e m e n t  

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

l e a d - s c r e w s .   However ,   i f   d e s i r e d ,   r a c k   and  p i n i o n   d r i v e  

may  be  used   as  an  a l t e r n a t i v e .  

The  a r r a n g e m e n t   of  the   p r e s e n t   i n v e n t i o n   e n a b l e s   the  r a i l  

s u p p o r t i n g   the   w o r k p i e c e   c a r r i a g e   to  be  p o s i t i o n e d   down  l o w  

in  l i n e   w i t h   the   s h e e t   t h a t   is   b e i n g   moved  and  j u s t   a b o v e  

the  l ower   l i m b .  

In  our  B r i t i s h   P a t e n t   No.  1563921  the   c o n s t r u c t i o n   of  t h e  

beam  f o r m i n g   the   s e c o n d   t r a v e r s e   was  a  c l o s e d   box  s e c t i o n  

f o r   s t r e n g t h .   However ,   we  have  now  found   t h a t   a  beam  o f  

U - s h a p e d   c r o s s - s e c t i o n   open  to  the   top  and  h a v i n g   4 5 °  

a n g u l a r   c r o s s - t i e s   is   l i g h t e r   in   w e i g h t   and  more  s u i t a b l e .  

Such  a  beam  s t r u c t u r e   makes  a s s e m b l y   much  e a s i e r ,   and  r e s i s t s  

a n g u l a r   movement   abou t   a  v e r t i c a l   a x i s .  

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

p r o v i d e d   a  punch   p r e s s   c o m p r i s i n g   a  C - s h a p e d   f rame  h a v i n g   a n  

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

a  f i r s t   t r a v e r s e   on  the  f rame  and  e x t e n d i n g   in   a  d i r e c t i o n  

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



p a r a l l e l   spaced   r a i l s   one  s e c u r e d   to  each  s i de   of  the  l o w e r  

l imb  of  the  f r ame ,   s a i d   r a i l s   e x t e n d i n g   f o r w a r d l y   and  r e a r -  

w a r d l y   from  the  back  of  the   t h r o a t   to  e n a b l e   a  maximum 

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

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

s u p p o r t e d   on  the  f i r s t   t r a v e r s e   i n t e r m e d i a t e   the  ends  o f  

the  s econd   e l o n g a t e   t r a v e r s e   f o r   movement  in  a  d i r e c t i o n  

p e r p e n d i c u l a r   to  the  a x i s   of  the  s e c o n d   t r a v e r s e ,   s u p p o r t  

means  e x t e n d i n g   r e a r w a r d l y   of  the   s econd   e l o n g a t e   t r a v e r s e  

so  as  to  engage   w i t h   the   r e a r w a r d l y   e x t e n d i n g   p o r t i o n s   o f  

the  r a i l s   of  the   f i r s t   t r a v e r s e   to  e n a b l e   the  s e c o n d  

e l o n g a t e   t r a v e r s e   to  be  w i t h d r a w n   to  the  back  of  the  t h r o a t ,  

a  w o r k p i e c e   s u p p o r t   mounted   on  the   s i n g l e   r a i l   of  the  s e c o n d '  

e l o n g a t e   t r a v e r s e ,   a  f i r s t   d r i v e n   means  in  d r i v i n g   c o n n e c t i o n  

w i t h   the  s econd   t r a v e r s e   f o r   moving  the  s econd   t r a v e r s e  

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

in  a  d i r e c t i o n   p e r p e n d i c u l a r   to  the   a x i s   of  the  s e c o n d  

t r a v e r s e ,   and  a  second   d r i v e n   means  in  d r i v i n g   c o n n e c t i o n   w i t h  

the  w o r k p i e c e   s u p p o r t   fo r   moving  the  w o r k p i e c e   s u p p o r t   a l o n g  

the  s econd   t r a v e r s e .  

P r e f e r a b l y   the  f i r s t   d r i v e n   means  is  a  l e a d s c r e w  

p o s i t i o n e d   a l o n g s i d e   one  of  the   two  r a i l s   of  the  f i r s t  

t r a v e r s e .   The  second   d r i v e n   means  may  be  a  l e a d s c r e w  

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

t r a v e r s e .  



BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  way  of  e x a m p l e  

w i t h   r e f e r e n c e   to  the   a c c o m p a n y i n g   d r a w i n g s   in  w h i c h :  

F i g u r e   1  i s   a  s i d e   e l e v a t i o n   of  a  punch  p r e s s   h a v i n g   a  

C - s h a p e d   f r a m e ;  

F i g u r e   2  i s   a  p l a n   view  of  the  l ower   l imb  of  the   p u n c h  

p r e s s   shown  in  F i g u r e   1  w i th   the  l ower   t u r r e t   s h o w n  

d i a g r a m m a t i c a l l y   and  p a r t i a l l y   b r o k e n   a w a y ;  

F i g u r e   3  i s   a  s e c t i o n   t h r o u g h   the  s econd   t r a v e r s e   ( X - a x i s ) ;  

F i g u r e  4   is   a  s e c t i o n   t h r o u g h   t h a t   h a l f   of  the   f i r s t  

t r a v e r s e   shown  to  the   l e f t   in  F i g u r e   2 ;  

F i g u r e   5  is   a  s i d e   e l e v a t i o n   of  a  p r e f e r r e d   d i e   a s s e m b l y ,  

Figure  6  is  a  plan  view  of  a  preferred  lower  turret;  and  

Figure  7  is  a  section  on  A-A  of  figure  6 .  

I n  F i g u r e s   1  to  4  of  the  d r a w i n g s   a  w o r k p i e c e   p o s i t i o n i n g  

a s s e m b l y   i s   shown  in  p o s i t i o n   on  a  p u n c h  p r e s s   f rame  1  o f  

C - s h a p e ,   h a v i n g   u p p e r   and  l o w e r  l i m b s  2   and  3  d e f i n i n g   a  

t h r o a t   4.  The  w o r k p i e c e   p o s i t i o n i n g   a s s e m b l y   c o m p r i s e s   a  

f i r s t   t r a v e r s e   5  f o r m i n g   the   Y - a x i s   f i x e d   to  the   f rame  1  a n d  

a  second  t r a v e r s e   6  f o r m i n g   the  X - a x i s   s u p p o r t e d   f o r   m o v e m e n t  

a l o n g   t h e ' Y - a x i s   t r a v e r s e   5 .  

The  Y - a x i s   t r a v e r s e   5  ( see   F i g u r e s   2  and  4  p a r t i c u l a r l y )  

c o m p r i s e s   two  h o r i z o n t a l l y - s p a c e d   r a i l s   7,  one  s e c u r e d   to  e a c h  

s ide   of  t he   l o w e r  l i m b   3  of  the   punch  p r e s s   f rame  1 .  

E x t e n d i n g   p a r a l l e l   to  the  r a i l s   7,  and  s e c u r e d   on  one  s i d e  

on ly   of  the   l o w e r   l i m b ,   is   a  l e a d s c r e w   8  d r i v e n ,   v i a   a  b e l t  

c o n n e c t i o n   9,  by  a  DC  s e r v o   motor   10.  The  r a i l s   7  a r e  



not   s e c u r e d   d i r e c t l y   to  the   f rame  1  bu t ,   as  shown,  a r e  

d i s p o s e d   on  an  i n t e r m e d i a t e   m o u n t i n g   member  11  and  t h e s e  

e x t e n d   f o r w a r d l y   and  r e a r w a r d l y   from  the  back  of  the   t h r o a t   4 

as  c l e a r l y   s een   from  F i g u r e   1 .  

The  X - a x i s   t r a v e r s e   6  c o m p r i s e s   an  e l o n g a t e   beam  12  o f  

U - s h a p e d   c r o s s - s e c t i o n   and  h a v i n g   a  l a t t i c e   of  c r o s s - t i e s   13  

for   s t r e n g t h .   S e c u r e d   a l o n g   the  l ower   f r o n t   edge  of  t h e  

beam  12  ( see   F i g u r e   3) ,   as  low  as  p o s s i b l e ,   is   a  s i n g l e   b e a r i n g  

r a i l   14  f o r   s u p p o r t i n g   a  w o r k p i e c e   c a r r i a g e   15.  The  

w o r k p i e c e   c a r r i a g e   15  i n c l u d e s   two  w o r k p i e c e   c lamps   ( n o t  

shown)  and  is   movable   a l o n g   the  s econd   t r a v e r s e   by  means  of  a  

d r i v i n g   c o n n e c t i o n   w i t h   a  d r i v e n   l e a d s c r e w   1 6 .  

As  seen   from  F i g u r e   2  the   d r i v e n   l e a d s c r e w   16  is   a l s o  

d r i v e n   by  a  DC  s e r v o   mo to r   17  v i a   a  b e l t   c o n n e c t i o n   18.  The  

b e l t   c o n n e c t i o n s   9  and  18  e n a b l e   the  r e s p e c t i v e   m o t o r s   10  a n d  

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

than   at  one  end  t h e r e b y   p r o d u c i n g   a  more  compact   a r r a n g e m e n t .  

E x t e n d i n g   r e a r w a r d l y   from  the  main  beam  12  of  the   X - a x i s  

t r a v e r s e   a re   two  s u p p o r t   e x t e n s i o n s   19  which   engage   w i t h   t h e  

r e a r w a r d   e x t e n s i o n s   of  r a i l s   7  and  e n a b l e   the  t r a v e r s e   to  b e  

w i t h d r a w n   r i g h t   to  the   back  of  the  t h r o a t   w h i l s t   m a i n t a i n i n g  

r i g i d i t y .  

As  e x p l a i n e d   above  the  s i n g l e   b e a r i n g   r a i l   14  i s  

a r r a n g e d   to  t a k e   l oad   in  a l l   d i r e c t i o n s   and  p r e f e r a b l y   is   a  

b e a r i n g   as  d i s c l o s e d   in  the   a b o v e - m e n t i o n e d   U.S.   P a t e n t  

S p e c i f i c a t i o n .   A l s o ,   in  view  of  the  s u p e r i o r   s t i f f n e s s  

and  load   c a p a c i t y   of  t h e s e   b e a r i n g s ,   i t   is  p r e f e r a b l e   t h a t  



the   b e a r i n g   r a i l s   7  a re   a l s o   of  t h i s   t y p e .  

R e f e r r i n g   once  a g a i n   to  F i g u r e   1  i t   w i l l   be  s een   t h a t  

the  f r e e   end  of  the   u p p e r   l imb  2  s u p p o r t s   a  h y d r a u l i c   r a m  

a s s e m b l y   20  and  an  u p p e r   t u r r e t   2 i .   Around  i t s   p e r i p h e r a l  

edge  the  t u r r e t   21  is   p r o v i d e d   w i t h   r o l l e r   c h a i n   d r i v e   22  f o r  

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

a  d e s i r e d   punch   be low  the  o p e r a t i v e   p o s i t i o n   of  the   h y d r a u l i c  

ram  a s s e m b l y   20.  The  workpiece  may  be  l o c k e d   in  p o s i t i o n  f o r  

clamp  repositioning  by  means  of  r e t r a c t a b l e   c l a m p i n g m e c h a n i s m   2 3 .  

D i s p o s e d   be low  the   u p p e r   t u r r e t   21,  on  the   l o w e r   l imb  3 ,  

i s   the  l o w e r   t u r r e t   24  shown  in  d e t a i l   in  F i g u r e s   6  and  7.  The 

l ower   t u r r e t   24  a l s o   has  a  r o l l e r   c h a i n   d r i v e   25  a r o u n d   i t s  

p e r i p h e r y   and  the   two  c h a i n s   a re   d r i v e n  b y   a  s i n g l e   d r i v e  

m o t o r - ( n o t   s h o w n )  s o   t h a t   the   movement  of  the   two  t u r r e t s  

a re   s y n c h r o n i s e d .   The  lower  limb  3  also  carries  at  the  front  of 

the  machine  a  datum  arm  26  including  a  datum  plunger  27  for  ensuring  a c c u r a t e  

pos i t ion ing .  Tab le   s u r f a c e s   28  w i t h   p r o t r u d i n g   b a l l   b e a r i n g s   29  

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

The  c o n s t r u c t i o n   of  the   p r e f e r r e d   d ie   a s s e m b l y   is   s h o w  

in  F i g u r e   5.  The  a s s e m b l y   30  c o m p r i s e s   a  d ie   h o l d e r   31  

h a v i n g   two  l a t e r a l l y   p r o j e c t i n g   l o c a t i o n   p i n s   32  se t   at  9 0 °  

( o n l y   one  shown)  and  a  l o c k i n g   g r o o v e   33.  The  h o l d e r   31  

r e c e i v e s   a  d ie   34  h a v i n g   a  l o c a t i o n   p i n   35  l o c a t i n g   in  o n e  

of  f o u r   l o c a t i o n   s l o t s   36  and  r e t a i n e d   in  p o s i t i o n   b y  

f r i c t i o n a l   e n g a g e m e n t   w i t h   an  0 - r i n g   37  in   the   d ie   h o l d e r   3 1 .  



The  l o c a t i o n   p i n s   32  a re   o f f s e t   from  the   l o c a t i o n   s l o t s  

36  by  45°  so  t h a t   a d j u s t m e n t   a t   45°  i n t e r v a l s   is   p o s s i b l e  

w i t h   only   f o u r   s l o t s .  

In  o r d e r   to  p r e v e n t   upward  l i f t i n g   of  the   d ie   h o l d e r   31  

a  r e t a i n e r   38  is  p r o v i d e d   wh ich   has  an  e c c e n t r i c   l o c k i n g  

head   39  f o r   engagemen t   w i t h   l o c k i n g   g r o o v e   33.  The  d i e  

h o l d e r   31  i s   d e s i g n e d   to  be  r e c e i v e d   in   the   s c a l l o p e d   l o w e r  

t u r r e t   24  ( s ee   F i g u r e   6) ,   the   d i e   h o l d e r   b e i n g   l o c a t e d   b y  

one  of  p i n s   32  b e i n g   p o s i t i o n e d   in  a  s l o t   40  in  the   t u r r e t  

s t a t i o n   datum  face   41.  In  use   t he   s l o t   40  is   c l o s e d  

v e r t i c a l l y   by  means  of  a  p e r m a n e n t l y   s e t   grub  sc rew  ( n o t  

shown) .   The  r e t a i n e r   38  is  l o o s e l y   r e c e i v e d   in  an  a p e r t u r e  

42  in  the  t u r r e t   and  has  a  v e r t i c a l   s l o t   (no t   shown)  j o i n i n g  

p e r i p h e r a l   g roove   43.  The  v e r t i c a l   s l o t   and  g roove   43 

c o o p e r a t e   w i t h   a  l o c k i n g   s c r e w   44  in   the   a p e r t u r e   42  to  a l l o w  

removal   of  the   r e t a i n e r   o n l y   when  t he   l o c k i n g   head   i s  

r e l e a s e d   i . e .   a n g u l a r   movement   of  the   r e t a i n e r   38  to  r e l e a s e  

the   l o c k i n g   head  39  from  the   g r o o v e   33  e n a b l e s   the   l o c k i n g  

sc rew  fo r   the   r e t a i n e r   38  to  be  a l i g n e d   w i t h   the   v e r t i c a l  

s l o t .  _  

As  seen  from  figures  6  and  7  the  lower  turret,  in  addition,  includes  holes  45 

for  pinched  slugs  to  drop  through  and  holes  46  for  pin  locators  (not  shown)  to  

accurately  orientate  the  turret -  equivalent  pin  locators  being  provided  on  the  upper 

turret  also.  The  locking  screws  44  pass  through  holes  47 .  

Although  the  invention  has  been  particularly  described  with  reference  to  a  punch 

press  (single  hole  or  multiple  hole)  it  will  be  understood  that  it  may  be  used  wi th  

other  machine  t o o l s .  



1.  A  w o r k p i e c e   p o s i t i o n i n g   a s s e m b l y   f o r   a  mach ine   t o o l  

c o m p r i s i n g   a  f i r s t   t r a v e r s e   ( 5 ) ,  a   s e c o n d   t r a v e r s e   ( 6 )  

mounted   upon  the   f i r s t   t r a v e r s e   f o r   h o r i z o n t a l   movement  i n  

a  d i r e c t i o n   p e r p e n d i c u l a r  t o   the  a x i s   of  the   s e c o n d   t r a v e r s e ,  

and  a  w o r k p i e c e   s u p p o r t   (15)  movab le   in   a  d i r e c t i o n   p e r p e n d i c u l a r  

to  the  a x i s   of  the   f i r s t   t r a v e r s e ,   c h a r a c t e r i s e d   in   t h a t   t h e  

second   t r a v e r s e   c o m p r i s e s   a  s i n g l e   r a i l   ( 1 4 ) .  

2.  A  w o r k p i e c e   p o s i t i o n i n g   a s s e m b l y   a c c o r d i n g   to  Claim  1 

c h a r a c t e r i s e d   in  t h a t   the   f i r s t   t r a v e r s e   (5)  c o m p r i s e s   two  

h o r i z o n t a l l y   s p a c e d   t r a c k s   (7)  s y m e t r i c a l l y   d i s p o s e d   w i t h  

r e l a t i o n   to  t he   c e n t r e   p o i n t   of  the   s e c o n d   t r a v e r s e .  

3.  A  punch   p r e s s   c o m p r i s i n g   a  f rame  (1)  h a v i n g   an  u p p e r  

member  (2)  and  a  l o w e r   member  (3)  d e f i n i n g   a  t h r o a t   ( 4 )  

t h e r e b e t w e e n ,   a  f i r s t   t r a v e r s e   (5)  on  the   f rame  and  e x t e n d i n g  

in  a  d i r e c t i o n   p a r a l l e l   to  the  t h r o a t ,   a  s e c o n d   t r a v e r s e   ( 6 )  

mounted   upon  the   f i r s t   t r a v e r s e   f o r   h o r i z o n t a l   movement  in  a  

d i r e c t i o n   p e r p e n d i c u l a r   to  the  a x i s   of  the   s econd   t r a v e r s e ,  

and  a  w o r k p i e c e   s u p p o r t   (15)  movab le   a l o n g   the   s e c o n d  

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

a  s i n g l e   r a i l   ( 1 4 ) .  

4.  A  punch   p r e s s   a c c o r d i n g   to  Cla im  3  i n c l u d i n g   an  u p p e r  

t u r r e t   (21)  f o r   p u n c h e s   and  a  l o w e r   t u r r e t   (24)  f o r   d i e s ,  



c h a r a c t e r i s e d   in  t h a t   the   l ower   t u r r e t   has  i t s   c i r c u m f e r e n c e  

r e b a t e d   to  p r o v i d e   a  p l u r a l i t y   of  datum  s u r f a c e s   ( 4 1 )  

a g a i n s t   which   a  d ie   a s s e m b l y   (30)  may  be  r e c e i v e d .  

5.  A  punch   p r e s s   a c c o r d i n g   to  Claim  4  c h a r a c t e r i s e d   i n  

t h a t   the  c i r c u m f e r e n c e   of  the  lower   t u r r e t   (24)  has  a  

s c a l l o p e d   c o n f i g u r a t i o n   so  as  to  r e c e i v e   a  d ie   a s s e m b l y  

a g a i n s t   an  a r c u a t e   datum  s u r f a c e .  

6.  A  punch   p r e s s   a c c o r d i n g   to  Claim  4  or  5  c h a r a c t e r i s e d  

in  t h a t   the   d i e   a s s e m b l y   (30)  c o m p r i s e s   a  die   h o l d e r   ( 3 1 ) ,  

means  (33,  38)  f o r   r e l e a s a b l y   s e c u r i n g   the  d ie   h o l d e r   on  t h e  

lower   t u r r e t ,   and  a  d ie   (34)  r e l e a s a b l y   r e c e i v e d   w i t h i n   t h e  

die  h o l d e r .  

7.  A  punch   p r e s s   a c c o r d i n g   to  Claim  6  c h a r a c t e r i s e d   i n  

t h a t   the  means  f o r   r e l e a s a b l y   s e c u r i n g   the  d ie   h o l d e r   on  t h e  

lower   t u r r e t   c o m p r i s e s   a  g roove   (33)  on  the  die   h o l d e r   w h i c h  

is  c o o p e r a b l e   w i t h   an  a n g u l a r l y   movab le ,   e c c e n t r i c   l o c k i n g .  

head  (39)  of  a  r e t a i n e r   (38)  on  the  t u r r e t .  

8.  A  punch  p r e s s   a c c o r d i n g   to  Claim  6  o r  7   w h e r e i n   t h e  

die  h o l d e r   (31)  is   c i r c u l a r   has  two  p r o t r u d i n g   l o c a t i o n   p i n s  

(32)  se t   at  900  to  one  a n o t h e r   fo r   c o o p e r a t i o n   w i t h   a  d a t u m  

face   of  the   l o w e r   t u r r e t ,   and  f o u r   e q u a l l y - s p a c e d   l o c a t i o n  

s l o t s   (36)  o f f s e t   by  45°  from  s a i d   p i n s ,   and  the  d i e   ( 3 4 )  

has  one  l o c a t i o n   p in   (35)  fo r   c o o p e r a t i o n   w i t h   the  l o c a t i o n  



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

e n a b l i n g   the   d ie   to  be  s e t   a n g u l a r l y   at   i n t e r v a l s   of  4 5 0 .  

9.  A  punch   p r e s s   c o m p r i s i n g   a  C - s h a p e d   f rame  (1)  h a v i n g  

an  u p p e r   l imb  (2)  and  a  l o w e r   l imb  (3)  d e f i n i n g   a  t h r o a t   ( 4 )  

t h e r e b e t w e e n ,  a   f i r s t   t r a v e r s e   (5)  on  the   f rame  and  e x t e n d i n g  

in  a  d i r e c t i o n   p a r a l l e l   to  the  t h r o a t ,   s a i d   f i r s t   t r a v e r s e   ( 5 )  

i n c l u d i n g   two  p a r a l l e l   s p a c e d   r a i l s   (7)  one  s e c u r e d   to  e a c h  

s i d e   of  t h e  l o w e r   l imb  of  the  f r a m e ,   and  a  s econd   t r a v e r s e  

(6)  s u p p o r t e d   on  the  f i r s t   t r a v e r s e   i n t e r m e d i a t e   the  ends  o f  

the  s e c o n d   t r a v e r s e   f o r   movement  in  a  d i r e c t i o n   p e r p e n d i c u l a r  

to  the  a x i s   of  the   s econd   t r a v e r s e ,   a  w o r k p i e c e   s u p p o r t   ( 1 5 )  

mounted   on  the   s econd   t r a v e r s e ,   and  d r i v e   means  f o r   e f f e c t i n g  

two  d i m e n s i o n a l   c o p l a n a r   movement  of  the   w o r k p i e c e   s u p p o r t ,  

c h a r a c t e r i s e d   in   t h a t   the   r a i l s   (7)  of  the   f i r s t   t r a v e r s e  

e x t e n d   f o r w a r d l y   and  r e a r w a r d l y   from  the   back  of  the   t h r o a t  

to  e n a b l e   maximum  t h r o a t   d e p t h   to  be  used   d u r i n g   p u n c h i n g ,  

the  s e c o n d   t r a v e r s e   i n c l u d e s   a  s i n g e l   r a i l   ( 1 4 ) ,   and  t h e  

second   t r a v e r s e   i n c l u d e s   s u p p o r t   means  (19)  e x t e n d i n g  

r e a r w a r d l y   t h e r e f r o m   so  as  to  engage   w i t h   the   r e a r w a r d l y  

e x t e n d i n g   p o r t i o n s   of  the   r a i l s   of  the   f i r s t   t r a v e r s e   t o  

e n a b l e   the   s e c o n d   e l o n g a t e   t r a v e r s e   to  be  w i t h d r a w n   to  t h e  

back  of  the   t h r o a t .  

10.  A  punch   p r e s s   a c c o r d i n g   to  Cla im  9  w h e r e i n   t h e  

s t r u c t u r a l   f rame  of  the  s e c o n d   t r a v e r s e   i s   U - s h a p e d   in  c r o s s -  

s e c t i o n   open  to  the   top  and  has  45°  a n g u l a r   c r o s s - t i e s .  












	bibliography
	description
	claims
	drawings

